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METHOD AND MACHINE FOR MAKING TUBULAR RIVETS AND THE LIKE

Application filed March 16, 1931, Serial No. 523,1'09. :

This invention relates to. an improved
method and mechanism. for manufacturing

- hollow or recessed metallic forms by displace-
- ment, or extrusion of the metallic stock, as

" g distinct from prior methods involving an
 actual removal of a portion of said stock by
‘a drilling or liké operation, and a principal

- object of the invention is to provide a prac-

ticable and- efficient method and mechanism
1 of the stated character materially simplify-
Ing and facilitating the manufacture of ar-
ticles of this type. ' R
More particularly the invention has for an
object the provision of an improved method
13 and machmne for manufacturing tubular-
ended rivets, and for the purpose of illus-
trating the invention I have herein described,
and show in the attachéd drawings, a ma-
chine adapted for this function.
In the drawings: . (
Figure 1 is a side elevation, partial sec-
tional view of the machine; e
Fig. 2 is a plan and partial sectional view
of the machine; S
‘g5 Iig. 8 s a section on the line 3—38, Fig. 2;

20

Fig. 4 is a fragmentary side elevation, il-

> lustrating a detail of the mechanism; -

Figs. 5:to 8, inclusive, are fragmentary sec-'

. tional views illnstrating various steps in the
5o manufacture of the rivet; o
Figs. 9 to 11, inclusive, are similar sec-
‘tional views illustrating a modification of
. the process; and , o

Figs. 12 to 15, inclusive, are similar sec-
tional views illustrating a still further modi-
fication in the process of manufacture, also
W(ithin the scope of my invention.

It has been customary, in the manufacture
of tubular rivets to form- the tubular ends
by drilling, an operation complicating and
retarding the manufacturing process and ad-
-ding materially to its cost.” By the present
invention, I have provided a practicable
~~ method whereby the tubular formation may
45 be effected by a displacement of the metal of

the rivet blank in an operation analogous to

extrusion, and thereby materially facilitate

and reduce the cost of manufacturing rivets
_of this type. '

&

5

‘tion, of:high periodicity and prefera

- ment operation and permits the use of tools:

In practicing the invention in accordance.

with a preferred procedure I employ a die
having a cylindrical bore neatly receiving the
shank of the rivet blank together with a tool
which enters the said bore and is forcibly
engaged with the end of the shank, pressure:
being applied to relatively advance the tool
and the said blank and to cause the end por-
tion of the tool, which is somewhat smaller
cross sectionally than the die bore, to pene-
trate the end of the shank. The metal thus
displaced by the tool necessarily flows longi-

60

‘tudinally of-the bore around the Ppenetrating
“end of

the tool to form the tubular end of -
the finished rivet. During the relative ad-
vance movement of the tool and blank, one
or both are 'given a longitudinal recigi'oca-
ly of
small throw, effecting a series of rapidyim-.
pingements which not only materially facili-
tates the displacement opetation by causing-
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an incremental flow of the metal but also -
relieves a part of the heavy strain to which
the tool.is subjected and avoids the develop-
ment of excessive temperatures which would
tend jointly to cause rapid deterioration of
the tool. This longitudinal relative vibra-
tion of the tool and the rivet blank also pre-
vents adhesion of the displaced metal to the
tool and simplifies the subsequent stripping -
operation in which the rivet is separated sg
from the tool. Simultaneously with afore-
described operations the tool and the rivet
blank are preferably relatively oscillated or
rotated about their joint longitudinal axis
which still further facilitates the displace-
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of various favorable shapes other than cylin-
drical in the formation of a truly cylindrical -
recess. in the tubular end of the rivet. )
In the drawings, the reference numeral 1- gg
designates the bed plate of a rivet-forming -
machine made in accordance with my inven:.
tion. The machine further comprises a die.
head 2 relatively fixed on the bed plate, and
a head-stock 3 slidably mounted on the bed
plate for reciprocation relative to the die
head. As illustrated in Fig. 5, the die head
2 is provided with a recess for reception of
a die 4, the latter having a cylindrical bore
4 formed to receive the correspondingly 100

95
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formed shank 5 of a rivet blank, and said

. head is channeled at 6 in alignment with the

>R
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die aperture, for passage of a shaft 7, having
at its end a socket for reception of a suitable
working tool 8 which as illustrated enters the
inner end of the bore 4a.- The shaft 7 extends
rearwardly, through rectangular member 9

‘which is slidably mounted in a corresponding-

ly formed passage in the superstructure of
a carriage 11, this carriage being slidably
supported and guided in a recessed -portion
12 of the bed plate 1. That portion of the
carriage 11 which receives the member 9 is

.chambered at 14 for reception of a cross-head

15, this cross-head having an opening adapt-
ed to receive a cylindrical pin 16 projecting
from one side of the rectangular member 9.
The cross-head is also provided with a second
cylindrical opening for reception of the ec-
centric cylindrical extension 17 of a shaft 18,

the latter being journaled in bearings 13 in

the carriage 11 (see Fig. 2) at right angles

‘to the axis of the shaft 7 and of the member

9. The shaft 18 carries a fly-wheel 19 and a
pulley 21, which is connected through the

" medium of a belt 22 to a pulley 23 on the shaft

30

of an electric motor 24. Rotation of the
shaft 18 by the motor 24 thus results in a
longitudinal reciprocation of the member 9
in its guide. The member 9 is confined be-
tween a stop element 25, .detachably secured
to the shaft 7, and a nut 26 on the projecting
threaded end of the shaft 7, whereby recip-
rocation of the member, 9 is transmitted to
the said shaft.’ ‘ :

A sheave 27 is locked on the shaft between

" the nut 26 and a second nut 28, this sheave
~being connected through a belt 29 with a pul-

40

ley 81 on the motor shaft 32, the said belt ex-
tending around idler pulleys 83 and 84 on the
bed plate 1.  Rofation of the sheave 27 from
the mbtor 24 results in a rotation of the shaft

7, and simultaneously with the rapid recip-

45
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-rocation or longitudinal “ vibration of the
shaft effected ds previously sét forth through -

the said shaft 18 and the associated mecha-
nism. - o

- Pivotally secured at 35 to the bed plate 1 is
a lever 86, this lever carrying a stud 37, the
head of which engages a side of the carriage
11." The outer end of-the lever 36 is engaged
by a rod 88, which extends longitudinally of

- the bed plate and is attached at its outer end

60

to a lever 39 pivotally secured at 41 to the bed
plate 1 or to a similar relatively fixed part of
the machine. The lever 89 carries a roller

"492, which is in operative engagement with a

cam 43 on: a shaft 44." This shaft may also
carry a crank mechanism (not shown) for
operative connection with the head-stock 3,

- _through the medium of which said head-stock

65

is moved toward and from the die head 2, as
hereinafter set forth. Longitudinal move-

1,830,728

‘& consequent reciprocation of the carriage 11,
springs 45 being provided, confined between

the carriage 11 and a portion of the bed plate’

1, to maintain continuous engagement, be-
tween’ the carriage and the stud 37, and to
return the carriage to its original position
when the lever 86 is retracted. Reciproca-
tion of the rod 88 occurs simultaneously with
the longitudinal vibration and the rotation
of the shaft 7, reciprocatory movement. of the
“head-stock 3 being synchronized with the
reciprocatory movement of the shaft 7, in the
manner previously explained. -

70
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In Figs. 5 to.8, inclusive, are illustrated the .

various steps in the manufacture of a tubu-
lar-ended rivet in accordance with my inven-

80

tion. The cylindrical rivet stock, having .

- been headed in a previous operation, is trans-
ferred to the die 4 as illustrated in Fig. 5, the
head-stock 3 being advanced -to.retain the
rivet securely in the die during subsequent
operations.
-the shaft 7 with the tool 8 into engagement
with the inner end of the rivet shank,-the
said tool being continuously vibrated and
simultaneously rotated as previously set
forth. The tool, by reason of its forward
movement, coupled with the rapid vibration

85

The cam 48 now acts to advance "

%0

and rotational movement, forces itself in.o -

-the body of the rivet, the metal displaced.by

the tool entering the space surrounding the .

operatin

) end of the iool, as illustrated in
‘Fig: 6.

hen the metal has solidly engaged

the shoulder 46 of the tool, the head-stock 3.

‘is withdrawn and the continued forward
movement of the shaft 7 forces the rive: out-
-wardly from- the die. -In general, the
vibratory movement of the tool is- suf-
ficient to clear the rivet from the end :here-

of, -although I may provide, in addition, a ¢:

stripper finger 47 (see Figs. 7 and 8), which
functions to insure a separation of the rivet

95
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from the end of the {ool, as shown in the last- -

‘named figure.

~ In the modified pi'ocess illustrated in Figs.

_9 to 11, the rivet stock 49 is entered in the .

dié into-contact with the vibrating and ro-

tating tool 8 by the head-stock 8, which, in’

a continued advancement following engage-
ment of the stock with the tool, forms the

rivet head in the usual manner simultaneous- °

'ly with the formation by the tool 8 and. in
the manner previously set forth of the recess
in the inner end of the rivet. In this in:

stance, the rivet may be ejected from the die -2t

and stripped- from the tool

| in the manner
previously described. '

I have found it desirable to make the ad- .

vance of the tool during the initial and ma-
jor portions of the displacing operation rela-
tively rapid, and to feed the tool at a great-
ly reduced rate during the latter portion of
the operation, and in Fig. 4, I have illus-

ment of the rod 88, by the action of the cam' trated a cam adapted for this function. In

43, effects an oscillation of the lever 36 and

actual operation of my machine in manufsac-



. turing small rivets,
" cation of the tool of

15

20

44

- a working tool, and forcibly relatively feed-

Kt
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I-have found a recipro-
three thousand R. P. M.
and a rotation of 400 R. P. M. highly satis-
factory. An excessively rapid reciprocation
is difficult to control mechanically, and too
rapid rotation tends to burn the tool or
the stock, but within the limits imposed by
such considerations, a wide range of speeds
varying either way from those specifically
mentioned will be found entirely practicable.

In the modification illustrated in Figs. 12
to 15, the die is provided with a cavity 51,
which receives the inner end of the rivet
blank upon which preferably the head has
previously been formed. In this instance, the
tool 8 advances as described above into en-
gagement with the inner end of the blank,
the effect of the reciprocatory tool action

being to upset the end of the shank into

the cavity 51, as illustrated in Fig. 13. Sub-

_sequently, the head 8 is retracted, to permit

a continued advance movement of the tool
8 to force the rivet outwardly from the die.
This outward movement causes a drawing of
the metal of the upset end portion of the

rivet around the working head of the tool,

as illustrated in Fig. 14, thus completing the
formation 6f the tubular recess, the finished
rivet being ejected in the manner previously
described and as illustrated in Fig. 15. The
vibratory ‘movement of the tool materially
aids the formation of the rivet by this
method. ' o

The mechanism described above is extreme-

5 ly rapid in operation and possesses a capacity .

far exceeding that of the machines of the
prior practice. The machine is also substan- '
tially free from the disadvantages usually en-
countered in a rapid displacement of metal
by an extruding process, such for example -
as frequent failure of the tool and inequali-
ties in'the product. Although preferring to
use the simultaneous reciprocatory and ro-
tary action, as described, the invention may
be practicéd to advantage with reciprocation
alone. While finding a useful application
in the manufacture of tubular rivets, the in-
vention in principle may be applied to ad-
vantage to the manufacture of many other
articles -such for example as sockefed set.-
screws, cartridge shells and many other
forms of hollow or recessed products. It will
also be apparent that mechanism By. which
the invention may be practiced may> vary
widely as to form and mode of operation.

T claim: ‘ - o

1. The method which comprises confining
a metallic body in a die in engagement with

ing said tool and body together simultane--
ously with a rapid relative reciprocation™
thereof to thereby effect a displacement of
the metal of the body by molecular flow

around the tool.

2, The method which comprises conﬁning

a inetallic body in a die in engagement with
a working tool, forcibly relatively feeding
said tool and body together, and simultane.

ously relatively reciprocating and rotating

said tool and body to effect a displacement

of the metal of the body by molecular flow

around the tool.

3. The method which comprises relatively
feeding a metallic body and a tool toward
each other to upset that end of the body
engaged by the tool, subsequently

70

“

drawing

the upset portion of said metallic’. body’

around the sides of said teol by means of a

die relatively moved with respect to the body,
and simultaneously with said drawing opera-

80

tion relatively reciprocating said .tool and

said body.

4. The method which compriseé relatif‘zely "
feeding a metallic body and a tool toward .

each other to upset that end of the body en-

85’

gaged by the tool, subsequently - drawing

the upset portion
die relatively moved

tion relatively reciprocating and rotating
said tool and body.

of said metallic body -
around the sides of said tool by means of ‘a

with respect to the body,"
and simultaneously with the. drawing epera--

90

5. The method "which cémprises c.onﬁning

a metallic'body in a die with a portion there-
of projecting, forcibly relatively feeding a
tool and said body together to upset the pro-
jecting portion, thereafter relatively mov-
Ing the die and said tool to cause the latter
to force the upset portion of said body into
the die to effect a drawing of said upset metal

around the sides of the tool, and simultane- -

ously

relatively reciprocating said tool -and
body. : ‘

RN
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- 6. The method which comprises confining

a metallic body in a die with
of projecting,
tool and

a portion there-
forcibly relatively feeding a
said body together to upset the. pro-
jecting portion, thereafter relatively mov-
ing the die and said tool to cause the latter
to force the upset portion of said body into
the die to effect a drawing of said upset metal

105
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around the sides of the tool, and simultane-

ously relatively- ‘eciprocating and rotating
said tool and body. . :

7. The method which comprises confining
a metallic body in a die in engagement with
a working tool; &dvancing the tool in en-
gagement with the body,

and simultaneously -

effecting a rapid longitudinal reciprocation -

o g

of the tool to effect a displacement of the.
metal of the body by molecular flow around

the teol. - -

120

- 8 The method which comprises éonﬁning :

-& metallic body in a die in engagement with

a working tool, advancing the tool in engage-
ment' with, the body, and simultanecusly re-
ciprocating and rotating said tool to effect
a displacement of the metal of the body by.
molecular flow around the tool. R

9. The method of forming a tubular rivet,



4

which comprises inserting the blank shank

-of said rivet in a cylindrical die opening, in-

serting in said die opening in engagement
with the end of said shank a tool of lesser cross
sectional area than the die opening, and for-
cibly relatively feeding said tool and shank
together simultaneously with a rapid rela-

- tive reciprocation thereof to thereby effect a

10

displacement of the metal of said shank by
a progressive incremental flow into and to
fill the annular space between the die open-
ing and the path of said tool.

10. The method of forming a tubular rivet,

- which comprisés inserting the blank shank

15

of said rivet in a cylindrical die opening, in-

serting in said die opening in engagement

. with the end of said shank a tool of lesser
* cross sectional area than the die opening,

20
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and forcibly relatively feeding said tool and
shank together simultaneously with a rela-
tive reciprocation and rotation thereof to ef-
fect a displacement of the metal of the body
Ly a progressive incremental flow into and to
fill the annular space between the die open-
ing and the path of said tool. ,

11. The method of forming a tubular rivet,
which consists in inserting a cylindrical blank
in a die with one end projecting, simultane-
ously engaging the outer projécting end and
the inner end of said blank with a heading
tool and a forming tool respectively, and
feeding said tools toward each other sim-
ultaneously with a rapid reciprocation of
said forming tool to simultaneously head the
rivet and to effect a displacement of the metal
of the inner end of said blank by molecular
flow around said forming tool.

12. The combination with a die having an
opening adapted for reception of a metallic
body, of a tool adapted for insertion in said
opening to engage an end of said body, means
for relatively feeding said body and tool,
and means for simultaneously relatively rap-
idly reciprocating said tool and body to ef-
fect a displacement of the metal of the body
by molecular flow around the tool.

13. The combination with a die having an
opening for reception of a metallic body, of
a tool adapted for insertion in said opening
into engagement with said body, means for
feeding said tool toward the body, and means
for simultaneously rapidly reciprocating
said tool to effect a predetermined displace-
ment of the metal of said body within the die.

" 14. The combination with a die having

an opening for reception of a metallic body,
of a tool adapted for insertion in said open-
ing into engagement with said body, means
for feeding said tool toward the body, and
means for simultaneously rapidly reciprocat-
ing and rotating said tool during the feeding
operation.

15. The combination with a die having a
cylindrical passage adapted. for reception of a

’ correspondingly formed . metallic blank, of

1,830,722

means movable with respect to the die for
confining the blank to said passage at one end
of the latter, a tool adapted for insertion into
said passage to engage the inner end of said
blank, means for irelatively feeding said
blank and tool together, and means for rel-
atively rapidly reciprocating said tool and
blank during the feeding operation to cause
the metal of the blank to have a progressive
incremental flow into and to fill the annular

space between the said cylindrical passage

and the path of the tool.

16. The combination with a die having a
cylindrical passage therethrough adapted for
reception of a correspondingly formed me-
tallic blank, of means for closing one end of

70
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said-passage to confine the said blank, a tool .

adapted for insertion in the opposite end of
said passage into engagement with said blank,
said tool having a working tip of lesser cross
sectional size than the said passage, and means
for relatively feeding said blank and tool to-
gether and for simultaneously relatively re-
ciprocating said tool and blank to effect a
displacement of the metal of said blank by
a progressive incremental flow into and to fill
the annular space between the said cylindrical

passage and the path of the tip of the tool."

17. The combination with a die having an
opening adapted for reception of a metallic
body, of a tool adapted for insertion in said
opening and having a working tip of lesser
cross sectional area than said opening, means
for. forcibly advancing said tool against the
said body while confined in said opening, and
means for rapidly reciprocating said tool dur-
ing the feeding operation simultaneously with
the advancing operation to cause the metal
of the body to have a progressive incremental
flow into and to fill the annular space between

90
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the die opening and the path of the tip of the -

tool.

18. The combination with a die having an

opening adapted for reception of a metallic
body, of a tool adapted for insertion in said
opening and having a working tip of lesser
cross sectional area than said opening, means
for forcibly advancing said tool against the
said body while confined in said opening, and
means for rapidly reciprocating and rotating
said tool simultaneously with the advancing
operation to cause.the metal of the body to
have a progressive incremental flow.into and
to fill the annular space between the die open-
ing and the path of the tip of the tool.

19. The combination with a die having a
cylindrical passage therethrough adapted
for reception of a correspondingly formed
metallic blank, of a heading tool for engage-
ment with a projecting end of said blank, a
penetrating tool adapted for insertion in said
die passage into engagement with the inner
end of said blank, means for feeding the said
tools simultaneously against the opposite
ends of said blank, and means for rapidly re-

110
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ciprbcating said penefrating tool simultane-
ously with said feeding operations to cause

the metal of the blank to have a progressive

)]

15

incremental flow into and to fill the annular
space between the said cylindrical passage
and the path of the penetrating tool.

20. The combination with a die having a
cylindrical passage therethrough. adapted
for reception of a correspondingly formed

metallic blank, of a heading tool for engage--

ment with a projecting end of said blank, a-
penetrating tool adapted- for insertion in
said die passage into engagement with the
inner end of said blank. means for feeding
the said tools simultaneously against the op-
posite ends of said blank, and means for
rapidly reciprocating and rotating said pene-
trating tool simultaneously with the feeding
operations to cause the metal of the blank
to have a progressive incremental flow into
and to fill the annular space between-the said

" .-cylindrical passage and the path of the pene-

trating tool.” -- o _
21. The combination with a die having a

5 cylindrical passage formed with an inter-

mediate enlargement, said die being adapted
to receive in one end a blank rivet having the
end of its shank projecting into the enlarged
portion of said passage, of a tool adapted for
insertion into.the opposite end of said pas-
sage in éengagement with the end of said
shank, means for feeding the tool against the
blank to upset the inner end portion of said

blank and to subsequently force the blank
outwardly from said-die passage, means for.

rapidly reciprocating said. tool. simultane-
ously with the feeding operations, and means
for confining the blank in the die during the
upsetting operation. . o

- 22. The me hod which comprises confining
a metallic body in a die in engagement with
a working tool, and forcibly relatively feed-
ing said tool and the confined body together,
simultaneously with a rapid relative recipro-

. cation thereof, thereby to effect a displace-
: ment of the metal of the body by. a progres-

69
h
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sive incremental flow into and to fll the an-
nular space between the die wall and the

path of the tool. o _
» . 23. The method which ‘comprises confin-

ing a metallic body in a die in engagement

: . With a working tool, forcibly relatively feed-

ihg said tool and the confined body together
and simultaneously relatively reciprocating
and rotating said tool and body to effect a
displacement of the metal of the body by a

5

ment of the metal of the bbdy by a iJrogréS'-

-sive incremental flow into and to fill the an-

nular space between the die wall and the
path of the tool. .

25.- The method which comprises confining
a metallic body in a die in engagement with a
working tool, advancing the tool in engage-
ment with the confined body, and simultane-
osuly reciprocating’ and rotating said tool to
effect a displacement of the metal of the body
by a progressive incremental flow into and to
fill the annular space between the die wall and -
the path of the tool. S

26. The combination iith a die having an
opening adapted for reception of a me-

tallic body, of a tool adapted for insertion in

said opening to engage an end of said body,
means for relatively feeding said body con-
fined in said opening and said tool, and means
for simultaneously relatively rapidly recip-
rocating said tool and confined body to effect
a displacement of the metal of the body by a-
progressive incremental flow into and to fill
the annular space between the die wall and the
path of the tool. . , S

27. The combination with a‘die having an

7¢

so”
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opening for reception‘of a metallic body, of -

a tool adapted for insertion in said opening
into engagement with said body confined by
said opening. means for feeding said tool to-
ward the body, and means for simultaneously
rapidly reeiprocating said tool to effect a dis-
placement of the metal of the body by a pro-
gressive incremental flow into and to fill the
path of the tool. -0 :
. 28. The combination with a die having an
opening for reception of a metallic body, of
a tool adapted for insertion in said opening

annular space between the die wall _and the

~o

100

into engagement with said body confined by 05
said opening, means for feeding said tool -

toward the body, and means for simultane-
ously rapidly reciprocating and rotating said
tool during the feeding operation to effect a

displacement of the metal of the body by a’ ==

progressive incremen‘al flow into and to fill

the annular space between the die - wall and -

the path of the tool. - : L
: OSCAR 1. SMITH.. :

Jprogressive incremental flow into and to fill .

the annular space between the
the path of the tool.

ing a metallic body in a die in engagement
,with a working tool, advancing the tool in
engagement with the confined bedy, and

simultaneously effecting a rapid lungitudinal

reciprocation of the tool to effect a displace-

die -Wall and -

24. The method .which comprisés confin-



