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1. Claims. 

This invention relates to a machine and method 
for rolling rivets, and it is intended particularly 
for use With Special rivets that have to be rolled 
to a plurality of finished diameters. In partic 
ular, this invention is useful in connection. With 
rivets of the type which are held by the stem 
While a sleeve is forced around the rivet, and 
Subsequently the stem is broken off. In such 
case, it is customary to roll down a relatively 
thin neck where the break is to occur and to 
provide on the length of the rivet at least two 
portions having ridges or burrs rolled into the 
rivet With these two portions being of different 
diameter. 

Obviously it is impracticable to roll different 
parts of a rivet to different diameters at the same 
time, for this would involve varying peripheral 
or angular speeds. Even where the rivets are 
rolled between fiat inembers, the rolling of the 
rivet in one operation demands an expensive and 
complicated die in which the different parts are 
rollied successively. According to my invention, 
rivets of this type can be rolled rapidly and eco 
nomically in what amounts to a single opera 
tion. 

Broadly speaking, in accordance With my in 
vention the rivets are passed through a series of 
dies each comprising a circular die and a cooper 
atting segimental die. This series is arranged SO 
that as the rivet is discharged from one of the 
series, it is immediately picked up by the next. 
According to my method, these dies are so ar 
ranged that in the first operation that part is 
rolled which has the largest finished diameter 
and at the same time any other part which orig 
inally was of a larger diameter than this first 
part but ultimately is to be of smaller diameter, 
is brought down in size until it is equal to the 
rolled diameter of the part to be finished in the 
first operation. In other Words, I Operate on 
the rivet at a plurality of points by dies all hav 
ing the same maximum diameter to give a plu 
rality of like minimum diameters as a result of 
a single rolling operation, but not all of these 
are finished diameters. Specifically in the case 
of the rivet for which this process is particularly 
intended, in the first rolling operation I roll down 
one ridged portion and partially reduce in diam 
eter the neck portion of the rivet. In subsequent 
operations, additional parts are rolled in like 
manner, and ordinarily in each operation except 
the last, one portion will be finished and a por 
tion Will be reduced in diameter preparatory to 
Subsequent finishing. In the final operation, the 
part which is of smallest diameter is finished. 
Thus in the case of the special rivet referred to, 
the second operation rolls in a second ridged por 
tion and reduces the neck portion to a Smaller 
diameter than that remaining after the first op 
eration preparatory to the final Operation giving 

(C. 80-18) 
to the neck portion its ultimate diameter. By 
Supplying dies which thus finish one part of the 
rivet while preparing another part for further 
action, I am able to get a maximum of reduction 
On the parts which need it most and also finish 
the rivet to a plurality of different diameters 
Without needing any unduly complex design of 
die or undue length of contact for any One die. 
Under this invention, I also supply a machine 

of particular merit for carrying out my process 
and in one particular form supply an apparatus 
intended for use With pins or rivets having either 
no head or very small heads, where the pins or 
rivets are carried through the machine On an 
endless belt. 
My invention can readily be understood by 

reference to the accompanying drawings, in 
which Fig. 1 is a plan view of a machine embody 
ing my invention and useful for carrying out the 
process; Fig. 2 is a section on line 2-2 of Fig. 1; 
Fig. 3 is an enlarged detail ShoWing the action 
of a rivet in the first set of dies; Fig. 4 shows the 
rivet in the Second set of dies, and Fig. 5 shows 
the rivet in the final operation of finishing. In 
addition, Fig. 6 is a horizontal sectional view 
Showing the use of a continuous feed belt; Fig. 
is a detailed view of a belt used in Fig. 6, and 

Fig. 8 is a diagrammatic showing of a further 
nodification. 

In the drawings, ) is the main frame or bed 
plate of the machine in which are mounted the 
shafts 2, A and 6 which carry the meshing 
gears f8, 29 and 22. The shaft 4 is driven in 
any desired manner and this shaft in turn drives 
shafts 2 and 6 at the same speed due to the 
fact that the gears 8, 20 and 22 are all identical. 
Each of the shafts 2, 4 and 6 has an integral 
collar 24 against which the circular die members 
are forced. 
Each pair of dies comprises a circular portion 

and an arcuate portion. Thus the shaft 6 car 
ries the circular die 26 which cooperates with 
the arcuate die 28. In the same way the shaft 
34 carries a circular die 39 which cooperates with 
the arcuate die 32, and the shaft, 2 carries a 
circular die 34 which cooperates with the arcu 
ate die 36. 
advisable to machine the internal face of a com 
plete ring Which is then cut up into sections of 
appropriate size. This provides an extra arcuate 
die for replacement as these portions are the first 
to Wear out. 
The arcuate dies are set against bosses 32 

formed integral With the bedplate 9 and are ad 
justed to proper relationship with the circular 
dies by thin shims as indicated at g). The proper 
adjustment calls for the arcuate die and circular 
die not to be set absolutely concentric but to be 
So positioned that the rivet will enter the space. 
between these two quite freely and then receive 

In producing the arcuate dies, it is . 
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the maximum roll pressure and then be released 
gradually as it passes out from between the dies. 
The arcuate dies are held in place by bolts 42 
and are also held down by the top bearing mem 
bers 44 which receive the upper ends of the shafts 
2, 4 and 6. 
Since only a relatively Small part of the rivet 

is operated on by each pair of dies, it is not nec 
essary to make the dies of a thickness equal to 
the whole length of the rivet, but the dies may 
be made of any desired thickness to take care of 
the work that is to be done and the rest of the 
thickness can be taken up by an ordinary Steel 
filler block. The circular die members are pref 
erably keyed to their respective shafts and each 
of these members is preferably provided with a 
pair of threaded holes as indicated at 46, so that 
screw members (not shown) may be screwed into 
these holes with the ends bearing against the 
flanges 24 and thereby lift off the die members 
when occasion arises for replacement. 
When working with headed rivets, these will be 

supplied by any usual feed mechanism or track 
as indicated at 48. In order to be sure that the 
rivets are properly arranged longitudinally with 
the heads firmly pressed against the tops of the 
dies, and spaced apart at least enough so they 
do not interfere with each other as by having one 
head overlie the next, I supply a rubber roller 50 
under which the heads of the rivets must paSS. 
This roller is carried on a shaft 52, one end of 
which is mounted in the bearing member 44. 
The mounting for the shaft 52 is preferably in 
the form of a somewhat elongated slot running 
vertically as indicated at 54 so that the shaft 52 
may be tilted. The other end of shaft 52 is 
caught under the hook 56. It is clear that the 
wheel 53 may readily be removed by unhooking 
the shaft from this hook and then pulling the 
other end out from the slotted part 54. The Wheel 
56 has a slightly enlarged flange 58 which bears 
against the flat face or top of die 26, and due to 
the fact that this flange is set in from the periph 
ery of die 2S, the peripheral speed of wheel 50 will 
be substantially less than that of die 26. It is to 
be borne in mind, however, that the rivets Will 
be rolled between the rotary die and the arcuate 
die and therefore travel at only half the Speed of 
the rotary die so that the wheel 50 is rotating 
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slightly faster than the normal movement of the 
rivets and pushes them into place. Due to the 
fact that wheel 59 is made of rubber, it will have 
a resilient action to Space the rivet heads. 
While the drawings indicate the circular dies 

as all being of the same diameter, actually it is 
preferable to have the Succeeding dies made pro 
gressively larger to a very slight extent and this 
is a natural consequence of arranging the dies to 
carry out my process where each succeeding set 
of dies rolls to a smaller diameter, Which means 
a large diameter for the circular die. This in 
creases the peripheral speed so that there is 
less danger of the rivets catching up with each 
other. Such arrangement is not necessary Where 
a feed belt, is to be employed as later described. 

the operation of my process in the manufac 
ture of a particular type of rivet is illustrated in 
Figs. 3, 4 and 5. The rivet blank before being 
rolled has a head 66 and three portions of dif 
ferent diameter 62, 64 and 66. The finished rivet 
is indicated in Fig. 5 where a set of ridges has 
been rolled into the portion 62 as indicated at 68 
and also a neck of very small diameter has been 
rolled into this portion as indicated at 70. Noth 
ing has been done to the portion 64 but a series of 
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ridges have been rolled into the portion 66 rais 
ing the metal so that the maximum diameter of 
these ridges is substantially equal to the diameter 
of the portion 64. 

Fig. 3 shows the operations performed by the 
dies 26 and 28. Since these operate only near 
the top of the rivet, these dies are of moderate 
thickness and the filler blocks 27 and 29 are Sup 
plied. In this first pass the grooves as indicated 
at T2 are rolled into finished shape and imme 
diately below them the rivet is reduced to a di 
ameter exactly equal to the minimum diameter 
of the grooves at 72. In other words, the maxi 
mum diameter of the die 26 is the diameter of the 
portions which form these grooves and the be 
ginnings of the neck 70. As shown in Fig. 4, the 
Second portion of the pass operates on both the 
top and bottom portions of the rivet and there 
fore the dies 30 and 32 have bottom portions 30 
and 32' separated from the top portions by the 
spacers 3 and 33. The dies 30 and 32 operate 
only to reduce that portion of the rivet which is 
to form the neck. 70 while the lower portions 30' 
and 32 serve to form a set of ridges as indicated 
at 4. The maximum diameters of the die 30 
and the maximum diameters of the die portion 
30’ are identical, so that as the rivet is rolled 
through the machine, there will be no tendency 
to tip it from its normal vertical position. In 
Fig. 5 the operation of the last pass is indicated, 
and here as in Fig. 3, the dies 34 and 36 operate 
Only on the top portion of the rivet to finish the 
neck 70 and so filler blocks 35 and 37 are supplied. 
By thus arranging to have the first pass finish 

that part which is to have the largest diameter 
and at the Same time partially reduce that part 
Which needs the most rolling, and by continuing 
this in the second operation where another part 
is finished and the part which needs the most 
rolling is further reduced, and by then finally 
finishing the rivet in the last pass and by arrang 
ing the passes So that the rivet is fed directly 
from one to another Without danger of change of 
alignment, I am able very efficiently to produce 
a rivet rolled to finished portions of three differ 
ent diameters, at least one of which has de 
nanded very extensive reduction in diameter So 
that a plurality of passes are desirable for giv 
ing it its finished form. 
Where the rivets have the usual type of head, I 

find it satisfactory to feed them from an ordinary 
chute as already described, and align them in 
the rolls through the use of the Wheel 50. On 
the other hand, if rivets are to be treated which 
do not have heads or where for any other reason 
this type of feed is not desirable, I find it advan 
tageous to Supply a belt as indicated at 80 in 
FigS. 6 and 7. This belt may be made of any 
desired flexible material preferably one having 
a reasonable modulus of elasticity such as a com 
paratively stiffly compounded band of rubber, and 
is provided With a series of notches indicated at 
82 to receive the rivets to be rolled. The belt is 
advanced by the movement of the rivets between 
the dies and therefore no specific feed for the belt 
is necessary. If for any reason the rivets are 
advanced more rapidly through the last pass than 
through the first pass (as when one design of die 
is Subject to more slippage than another) there 
WOuld be a tendency to exert a strain between 
the rivets passing through between dies 34 and 
36 and those passing through dies 26 and 28, and 
Such strain Would be cumulative on the belt. Ac 
cordingly, blank spaces are provided at intervals 
as indicated at 84 which are of sufficient length 

5. 

O 

5 

20 

25 

30 

35 

40 

05 

70 

75 



IO 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2,180,555 
So that When one of these blanks is passing be 
tWeen dies 34 and 36 the belt Will not be under 
tension and will readjust to normal operation. 
While I prefer to have the three sets of dies 

all of approximately equal diameter, this is not 
essential provided that the peripheral speeds of 
the three sets are all substantially identical. 
Thus in Fig. 8, I illustrate the case where the 
middle die 86 is of substantially larger diameter 
than the two exterior ones 88 and 90. In Such 
case the driving gears must be adjusted to cor 
respond. Such an arrangement is useful when 
One of the passes demands a particular amount 
of work beyond that of the other two passes. 

It is understood that the examples given are by 
way of illustration only and may be modified in 
many particulars without departing from the 
Spirit of my invention. 
What I claim is: 
1. The method of rolling rivets and the like 

which are to be finished to a plurality of diam 
eters, which comprises passing such rivets 
through at least three sets of interconnected 
dies, all of which act on at least one portion 
of the rivet So that the metal at that point is 
reduced intermittently, and, while the rivet is 
being rolled in at least one such set of dies, also 
rolling at least one other portion of the rivet 
to a completely finished minimum diameter equal 
to the minimum diameter given to the first-speci 
fied portion by that set of dies. 

2. A process as specified in claim 1, in which 
each of the first two sets of dies reduces the 
diameter of Said first portion and simultaneous 
ly completely finishes the rolling of another por 
tion of the rivet to a minimum diameter equal to 
that given such first portion by Such set of dies, 
and in which the said first portion is rolled to 
finished diameter in Said third set of dies. 

3. A method of rolling rivets and the like which 
are to be finished to a plurality of diameters, 
which comprises passing such rivets through at 
least three sets of interconnected dies, of which 
the first serves to finish one portion of the rivet 
and simultaneously to reduce the diameter of 
another portion of the rivet to the same mini 
nun diameter as Said finished portion. So as to 
prepare it for treatment by the second set of 
dies, and in which the second set of dies while 
acting on the portion reduced in diameter by the 
first set of dies serves to finish a portion of the 
rivet and simultaneously to reduce the diameter 
of a portion of the rivet to a minimum diameter 
equal to the minimum diameter of the portion 
finished by such second set of dies so as to pre 
pare such reduced portion for treatment in the 
third set of dies, and in which the third set of 
dies finishes that portion of the rivet prepared 
for the third set of dies by the second set of dies. 

4. The combination of a series of sets of dies 
arranged to form a continuous path, each of the 
first two sets of dies being adapted to reduce a 
portion of a rivet preparatory to treatment of 
that portion by the next set of dies and at least 
One of the said first tWO Sets of dies being adapt 
ed to roll a portion of the rivet to a completely 
inished diameter equal to the diameter of the 
partially reduced portion as formed by said set 
of dies. 

5. In a machine for rolling rivets, a series of 
Sets of dies each comprising an arcuate die and 

3 
a. COOperating circular die SO constructed and 
arranged that the first set of dies completely 
finishes the rolling of that part of the rivet hav 
ing the largest finished diameter and simulta 
neously reduces partially a part of the rivet 
which requires further rolling, the second set 
of dies being adapted to continue the rolling 
of the partially reduced portion and simulta 
neously completely to finish the rolling of an 
other portion, the last set of dies being adapted 
to finish that portion partially rolled in the pre 
ceding sets of dies. 

6. In a machine for rolling rivets, a plurality 
of sets of dies each comprising an arcuate die 
and a cooperating circular die, each set of dies 
forming a portion of a continuous path and each 
set of dies being adapted simultaneously to fin 
ish a portion of a rivet and to reduce partially 
a portion of the same rivet, the minimum diam 
eters to which portions of the rivet are finished 
and reduced being equal Within a particular set 
of dies. 

7. The combination of a series of sets of dies 
arranged to form a continuous path, each set 
comprising a circular die and an arcuate die and 
each of the first two sets of dies being adapted 
to reduce a portion of a rivet preparatory to 
treatment of that portion by the next set of dies 
and at least one of the said first two sets of dies 
being adapted to roll a portion of the rivet to a 
completely finished diameter equal to the diam 
eter of the partially reduced portion as formed 
by Said set of dies, and means for feeding head 
ed members to be rolled into the dies, said feed 
ing means comprising a roller of yielding mate 
rial mounted above the first pair of dies and 
adapted to press the heads of the members to 
be rolled against the top of the dies, and means 
for driving the roller at a speed less than the 
peripheral Speed of the circular die, but at more 
than one-half that speed. 

8. The combination as specified in claim 7 in 
Which the roller carries a flange bearing against 
the top surface of one of the dies to drive the 
role. 

9. The combination of a series of sets of dies 
arranged to form a continuous path, each of the 
first two sets of dies being adapted to reduce a 
portion of a rivet preparatory to treatment of 
that portion by the next set of dies and at least 
one of the first two sets of dies being adapted 
to roll a portion of the rivet to a completely 
finished diameter equal to the diameter of the 
partially reduced portion as formed by said set 
of dies, and a flexible continuous belt passing 
through said sets of dies in a serpentine path 
and returning outside of said dies and having 
a Series of notches to receive members to be rolled, 
whereby said belt may be caused to move through 
said sets of dies to feed in members to be rolled. 

10. The combination as specified in claim 9 
in Which the belt has a blank space to relieve 
tension developed between sets of dies. 

11. The combination as specified in claim 9 
in Which the belt has a blank space to relieve 
tension developed between sets of dies, said blank 
Space being at least as long as the operating sur 
face of the largest set of dies, but not as long 
as the aggregate path through all the dies. 
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