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BARREL-MAKING MACHINE,

Speéiﬁcation of Letters Patent.
Application filed December 10, 1308.

- Patented Jan. 3, 1911.
Serial No. 466,771.

To all whom it may CoONcern.:

Be 1t known that I, LroNngBARD BAUROTH,
a citizen of the United States, and a resi-
dent of Toledo, in the county of Lucas and
State of Ohio, have invented a certain new

and useful Barlel Making Machine; and I |

do hereby declare the followmo' to be a full,
clear, and exact description of the inven-
tiom, such as will enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the accom-
panying dmwmos and to the figures and
letters of 1eference marked thereon, which
form a part of this specification.

My invention relates to the manufacture

of sheet-metal barrels of the class having

spaced crimps or ribs formed longitudinally
therein to strengthen them against external
compressing stresses, and partlcularly to the

_nnnufachne of b*‘urels of this class which

are shaped 1n bilge form by the crimping
operation, but 1s not restricted to such’ use.

The ob]ect of my invention is to increase
the output per operating unit, simplify the
manufacture, and reduce the cost of prodiic-
tion of barrels of this character to a mini-
provision of a machine which,
at a single action, is adapted to shape and
lonﬂltudmally crimp a plain sheet-metal
blank to form a barrel body, or from which
be formed and to 1m-
part bilge formation thereto if it is desired
to give such shape to the body.

The mvention 1s fully descrlbed in the
following specification, and while in 1ts
broader a,spect 1t may be embodied in dif-
ferent forms of machines adapted for oper-
ating on blanks of cylindrical or other
%hapeb and either include the bilging fea-
ture or not, as desired, a preferred form
which is adapted for Ometmo on cylmdll—

cal blanks and embodies such bilging fea-
ture, is shown in the accompanying draw-
ing, 1 which,—

IFigure 1 1s an elevation of a machine em-
bodying the invention with a portion 1in
central vertical section. - Fig. 2 1s a dia-
erammatical view with the work-coacting
palts in section on the line # # in Iig. 1
showing the relative positions of such p‘u"ts
when the punches are beginning to act on
the blank and showing in dotted lines the

side.

tions of the punches at the beginning of
their receding movements. Fig. 3 is a simi-
lar view thereof showing the Telative POSi-
tions of the parts when the pressure-pads
have moved to engage the work. Iig. 4 is
a perspective view of the connecting ‘mech-
anism between each pressure-pad and the
plunger. If1g. 5 1s a similar view of -the
connecting mechanism between each punch
and the plunﬂer I1g. 6 1s a side elevation
of the. pltman, which operates the inner
dies. IFig. 7 1is a perspective view of a por-

tion of an inner die and associated parts

in completely collapsed state. Fig. 8 1s a
diagrammatical view of the operating cams,
plunger and work coacting parts 1n neutral
or at-rest position, a punch being shown at
one side and a pressure-pad at the other
Fig. 9 1s a similar view showing the
relative posﬂ:lons of the parts when the
punches have begun to act on the work.
Fig. 10 1s a similar view showing the rela-
tive pOSltmns of the parts when the punches
are at the Iimit of their crimp-forming
stroke, and Fig. 11 illustrates a portion of a

blanlk and the three successive stages of the
crimp forming process.

Referring to the dr awings, 1 designates
the machine or press frame havmn' the base
or bed 2 and the top cross-piece 3, in pendent
bearing-arms of which cross-piece the shatt
4 is journaled. This shaft at its center car-
ries a cam-grooved disk 5 for controlling the
movements of the inner die parts, as herein-
after described, and at 1ts opposite ends car-
ries the like cam-grooved disks 6, 6, which
connect with and control the movements of
the plunger 7 through the medium of the
arms or connecting members 8, 8. The arms
8, 8 are shown as having their upper ends
projected through vertically registering
ouide openings in \ the cross- -plece 3 and carry
1ateralljr~1:}r0;|ectmﬂ studs 8%, (Figs. 8, 9 and
10) or other suitable 11'16“1,115
their ends for working in the cam- grooves 62
of the disks 6. The plunger ( 1s of ring-like
construction, having its center open for the
pitman or connectmg -bar 9 of the inner die
parts to work through, and 1s provided at
its opposite sides with 0*u1de parts 10 which
work 1n vertical ways {1 in the frame sides.

Rigidly rising from the base 2 concentri-

mmner dies partially colla,psed and the posi- | cally thereof is a wall 12 of substantially

inter medlate |
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cylindrical shape in cross-section, or prefer-

ably so, which opposes the outward thrust of

10

15

the barrel forming
scribed. '

Mounted coﬂeentﬂcﬁlly within the wall 12

parts as hereinafter de-

‘are a plurality of vertically-disposed barrel-

forming dies 13, which form a central die-
body, and which, if it is desired to impart

bilge formation to the work, may have their

outer faces longitudinally curved for such
purpose, as shown in Figs. 1, 8, 9 and 10.

- Hach of these dies is longitudinally sepa-

rated, preferably centrally thereof, into two
parts, ¢« and 0, which have their inner or

contiguous sides oppositely tapered to con-
form to the sides of and permit the insertion

~of a wedge-block 14 therebetween, see Figs.

20

. 25

2, 3 and 7. These blocks preferably extend
the entire length of the dies and ‘are nor-
mally drawn within the spaces between. the
parts of the dies by the action thereon of

~contraction-springs 15, a plurality of which
‘connect. each die
~ Jecting flange 16 on the contiguous

part with a laterally pro-

the wedge-block. - -
The wedge-blocks 14 are movable between

- the die parts « b to force the same apart and

35

- their outer edges or faces are flattened, as
- shown, to adapt them, when forced home be-
30

tween the die parts a b, to stand flush with

the outer faces of such dies and to cobperate

with the dies and pressure pads as herein-

‘after described to hold the work. The out-

ward movements of the wedge-blocks within

the dies are limited by the flanges 16 engag-

Ing the inner edges of the die parts, while

- the.inward movements: of such blocks rela-
- tive to the die parts ave limited by headed
pins 17, which project from the die-parts

and work through transverse slots 18 (Fig.

- 7) in the flanges 16 of the associated block.

45

- 19 designates a head-block, which is ‘at-
- tached to the lower end of the pitman 9 and
- suspended thereby within the upper end of
the opening 20 formed by the dies 18 and

assoclated parts. A set of rods 21 project

~ downwardly from the block 191coselythrough
~a contiguous subjacent block or disk-like

50

member 22, and attach at their lower ends
~to a block or disk-like member 23, which 1s
disposed in the lower portion of the opening

20.  The block 22 also has a set of rods 24

~ projecting downwardly therefrom, the lower
. ends of which pass loosely through the bloclk

55

23 and attach to a contiguous subjacent block
or disk-like member 25. These several blocks
are each connected by toggle-links 26 to each

“of the wedge-blocks 14, the links which con-

' nect the two blocks 19, 22 to the wedge-

60

blocks being pivoted at their outer ends to
flanges 27 on the inner sides of the wedge- |

~ Dlocks, as at 28, (Figs. 1 and 7), while the

- links which connect the two blocks 23, 25 to-
the wedge-blocks are pivoted at their outer

65 ends to the flanges 27, as at 29.  The lower

side of

‘point 1n their inward

A

980,399

" block 25 1s connected by a contraction-spririg

30 to the bottom of a pocket 31 provided
centrally in the bed-plate 2. -
Bearing i mind the arrangement an
manner of connecting the several blocks 19,
22, 23 and 25, it will be evident that on an
upward movement of the pitman 9 the
wedge-blocks 14 and attached die parts will
be drawn inwardly to contract the size of
the opening 20, due to the rigidly connected
blocks 19 and 23 moving upwardly in unison
with the pitman and the rigidly connected

‘blocks 22 and 25 moving downwardly in

unison under the influence of the spring 30
and the consequent expanding action of the

imner ends of the sets of links 26 as their

outer ends approach the vertical planes of
their inner ends. The several dies 18 when
1 a relatively expanded state or at their

Jimits of outward movements are laterally
separated to form the crimp-forming spaces -

52 therebetween, as shown in Fig. 2, which

‘spaces close or contract on an inward move-

ment of the die parts whereby to closely
compress the walls of the interposed erimps

70

75

80

85

90

when the dies have reached a predetermined

movements, as shown

1in Fig, 3. . o

Arranged in alternating order around the
dies 13 within the wall 12 are a plu ality
of punches 33 and pressure-pads 84, the
former of which radially aline with the
spaces 32 between the dies 13 and are adapt-
ed to codperate with such dies to initially
crimp or corrugate a blank, while the latter
radially aline with the dies 13, as shown in
Figs. 2 and 3. The pressure-pads 84 have
their Inner or work-coacting faces conform-
ing to the shape of the outer faces of the dies

13, while the punches 383, if to be used in
-conjunction with bilge forming dies, have
‘their inner or work coacting edges struck

from radii which are shorter than the radii
from which the longitudinal arcs of the

working faces of the dies 18 are struck, thus

causing the depths of the crimps to be grad-
ually mereased from their centers outwardly
to effect a correspondingly increasing con-
traction of the diameter of the blank from
the center to the ends thereof to impart the

“desired bilge formation thereto.

- The punches and pressure-pads 383, 34 have
opposed radial reciprocatory movements im-

‘parted thereto relative to the inner set of
| dies 13 during the reciprocatory movements
of the plunger 7, due to the action thereon
of the separate toggle-mechanisms 85 and 36,
| respectively.

_ These mechanisms are pro-
vided with the main operating bars ¢ and d,
respectively, which have their upper ends
projected through registering radial slots
(* 1n the under side of the plunger 7 and
into radial openings 7 therein and carry
rollers e for working on the bottoms of such

openings at the sides of the slots 72, as

100
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racial movements relative to
the dies 13. '

Referring now to the mechanism 35 (Fig.
5) 1t will be noted that the bar ¢ has the
inner ends of the two sets of oppositely ex-
tending toggle-links f 7 pivoted thereto, as
at ¢, while at 1ts lower end are pivoted the
mner ends of the oppositely extending
toggle-links %, 4. The sets of links 7 7
are pivoted at their outer ends to the
outer ends of a companion set of links

7 7, which latter links have their in-

ner ends passing on opposite sides of the
bar ¢ and pivoted to the upper ends of bars
¢ ¢ disposed on the same side of the bar ¢

therewith, as shown. The bars ¢ ¢ stand in

parallelism with the bar ¢ and are connected
at their lJower ends by a pivot-pin ¢’ to which
the mner ends of oppositely projecting tog-
ole-links 2" 2 are attached, said links A~ A/
being pivoted at their outer ends to the outer
ends of the links 4 4. It 1s thus apparent
that the sets of links £ f and 7/ #/ and the

‘individual links 4 4 and 2’ A" form sets of
~double toggles, which are connected at their

inner ends to the outer side of an associated
puncih 33 and at their outer ends to the inner

‘side of the encircling wall 12, see Figs. 5, 8,
9, 10, and also that a downstroke of the bar

¢ will effect a horizontal lengthening of the
sets of toggles and a consequent inward

movement of the attached nunch, while an

upstroke of the bar ¢ will effect a vertical

lengthening of the sets of toggles and a con-

sequent ontward movement of the attached

punch. - -
The action of the several mechanisms 36
which control the movements of the pres-

sure-pads 1s 1ntended to be the reverse to

that of the mechanisms 85 to cause the pres-
sure-pads to recede from the work on each
downstroke of the plunger and move toward
1t on each upstroke of the plunger. To ac-

~complish this T connect each operating bar &

 to the inner ends of the lower toggle-links

fe ke and [ [ of the upper and lower sets of

~ toggles, respectively, and the inner ends of

o0

535

60

the companion sets of upper links £” %" and
[” {" of both sets by the bars m m., one of
which 1s disposed on either side of the bar ¢

1n parallehism therewith, as shown in Fig. 4.

The sets of toggles & & and 2" %" and { ! and
(" 1" have their outer ends attached to the
wall 12 and their inner ends attached to the
outer side of an associated pressure-pad 34,
as shown. Inasmuch as the punches and
pressure - pacs are alternately arranged
around the mner dies 13 it will be apparent
that the mechanisms 35 and 36 are also ar-
ranged 1n alternating order within the

wall 19.°

65

In order to facilitate the radial movements
of the several punches and pressure-pads,
each carries an antifriction roller 37 (Fig.

!

~shown, thus adapting the several operatinig | 1) at its lower end which travels in a regls-
bars to have

tering radial groove 38 in the surface of
the bed-plate 2. Projecting outwardly
from each punch 33 and pressure-pad 34 in

the direction of its radial movements are
+ the upper and lower guide-rods 89, 89, which
~work through registering guide openings in

the wall 12, thus tending to hold the punches

and pressure-pads erect so that their re-

spective operating mechanisms 85, 36 are

relieved of lateral strain.
The pitman 9 has its lower end provided

with a lateral notch 40 (IFig. 6) for receiv-
ing the pivot pin 41 carried by the head-
block 19 of the inner die controlling mech-
anism, which pin is held in engagement
therewith by a pin 42, thus adapting the

pitman to be readily disengaged from the

head-block 19 and swung laterally to permit
a work-blank to be placed around the inner
dies 13 or a formed barrel body removed
therefrom. The pitman.has its upper end
torked as shown at 43, Fig. 6, to adapt it
to straddle the shaft 4 to guide its vertical
movements and carries a laterally project-
mg stud 92 or other suitable means below
such part for working in the cam-groove 52
of the disk 5. A collar 45 is carried by the
shaft 4 and coacts with the upper end of
the pitman to retain the stud 44 within its
groove, | _

46 designates a clutch of the single-revolu-
tion type, which is carried by the shaft 4,
and, when released in the usual manner by
the movement of a trip-lever or other suit-
able means 47, is influenced by a spring or
the like to move into clutch engagement
with the hub of a loose drive-pulley 48 on
said shaft whereby to impart a single revo-
lution to the shaft.

When the operative parts of the construec-
tion shown are in normal or at rest position,
see I1g. 8, the guide-studs 8* of the plunger-
arms 8, 8 stand near the forward ends of
the neutral zones n—o of their respective
cam grooves 6%, at which position the plun-
ger ( and attached punches 33 and 34 cach
stand at half stroke, while the guide-stud
9* ot the pitman 9 stands near the forward
end of the meutral zone N—Q of its cam-
groove 5* at which position the pitman
stands at the limit of its upstroke with the
attached 1nner dies 13 in completely col-

lapsed state. On starting the press the inner

dies 13 are quickly expanded to full open
pesition due to the stud 92 working in the
outwardly diverging portion O—P of its

eroove which effects a complete transverse

or horizontal lengthening of the toggles

controlling the movements of the inner die

parts, as shown in Figs. 1 and 9. During
this movement of the inner dies the studs
8* have traveled to the positions » in their
grooves, which effects a partial lowering

- of the plunger 7 and a consequent inward

31
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movement of the punches 33 and outward |

- movement of the pressure- -pads 84 due to the

10

action thereon of their respective operating

mechanisms 385 and 36. At this stage of
the operation the punches have begun to

act on the ends of the blank A and have im-

parted a corrugated formation thereto, as
shown at B, Fig. 11. The inner dies now
stand statlonary while the associated stud

9% travels 1n the neutral zone P—Q of its

groove during which period of movement
the punches have moved into engagement

~ with the entire length of the blank or stand

20

25

30

' OTOOVGS

]f‘l ‘lp]i)T'O‘ﬂIn“Ltdy the positions shown in
]_0
flppmmmﬂtely the distance p—q¢ of their
‘During the travel of the Studs 8>
1n the portions of their cour ». which
completes the downstroke of the pluno’er
the punches act on the blank to draw por-

tions thereof within the spaces 82 between

the dies 13 to form longitudinal crimps
therein, as represented by sta e C, Fig. 11,

As the drawing of the metftl Wlthm the

spaces 382 to form the CTIMPS causes a CON-

traction of the diameter of the blank, 1t will

be apparent that the dies 13 must hwe a
retractmo movement during such action,
which is effected by the stud 9e traversmo
the inwardly extending portion Q—R of its
arcove, thus effecting a partial upstroke

of the pltman 9, see Fl“‘ 10.  The pitman

“stud 92, on leaving the portmn Q—IR of its

C
i

'groove, enters the mneutral portion R—S

thereof which maintains the mmer die-parts
stationary while the studs 82 are traversing

‘the inwardly extending portions »r—s of

- their grooves, which qulcl{]y elevates the

plunoer 7 to near the limit of its upstroke
and effects a quick outward movement of

the punches 33 and an inward movement
of the pressure-pads 34 to a point where

- they engage the work and press it closely

45

“shown at D mn T}O

press the wal

to the inner dies 13 to give it the desired
The pressure-pads having
" now enmoed the work, the stud 92 traverses
the inwardly e*;tendm

bilge fOl‘Hl"lthIl

portion S—T of
1ts grcove which effects an inward move-

ment of the dies 13 to the position shown in

full lines in Kig. 3, whereby to closely com-
s of the erimps formed 1n the
leaving the blank in the form
11. During this con-
tracting movement “of the dies the pressure-
pads are caused to follow up at the same
rate of speed so as to hold the work to the

blank, thus

| dles during the closing of the crimps, due
to the studs 82 WOl"klIlO' i the inwardly ex-
- tending portions s—# of their grooves, which

Kl

movement completes the upstroke of the
plunger 7. The studs 8* now traverse the

outwardly extending portions Z—u of their

orooves and enfer . the neutral ZONes n-—o

.thereof in which latter the cycle of opera-
'_'tlons 1S completed thus. 1mpart1ng a halt

2, and the studs 8* have traversed

980,399

déwnstroke to the plunger md cﬁ'ectmg an

outward movement of the pressure-pads

‘and an mward movement of the punches to
their starting point.

During this move-
ment of the Studs 82 the stud 9HL traverses the
inwardly extending portion T—N of its

“oroove and enters the 11e11t1*al starting-zone

N———O thereof, thus movmg the tog fﬂe mech-
anism assocmted with the mner dles to com-
pletely collapse said dies to permit a with-
drawal of the formed barrel. In this col-
lapsing action of the dies, the wedge-blocks
14 are drawn inwardly 1*elf1t1ve to the dies

against the tension of the springs 15 to per-

_mlt a sufficient relative contraction of the

parts «—>b of each die to enable the dies to
be drawn nwardly to approxlmatelv the
line »—v» 1n Fig. 3, as shown by dotted
lines in said wure“ When the cycle of
operations 1s completed the clutch 46 1s aun-

tomatically released from.the drive- -pulley 47.

It is apparent that as the punches and
pressure-pads contract and recede relative to

the work the rollers ¢ of the controlling

mechanisms 85 and 386 thereof will be caused
to have corre; pondmcr movements in their
respective runways 7" in the plunger 7.

T desire it to be understood that my inven-
tion is not limited to any specific form or ar-
rangement of parts or form or shape of

rblank operated on except in so far as such

limitations are specified in the claims.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, 15—

1. In a machme of the class described, co-

~operating die mechanisms arranged on op-

posite sides of a blank for formmg a plu-
rality of crimps therein at a single oper-
ation, the dies of one mechanism bemg ar-
1“'anoed in different radiating planes around
the other mechanism, and means for operat-
ing said mechanisms.

9. In a machine of the class described,
concentrically disposed inner and outer co-
operating die mechanisms arranged to si-
multaneously act upon a plain cylindrical
blank to form a plurality of longitudinal
crimps therein at a single opemtlon, and
means for operating said mechanisms.

3. In a machine of the class described, the
combination of inner and outer circularly
arranged die mechanisms for acting on a
cylindrical blank to close crimps formed

therein, means without the blank codperat-

ing with the inner die mechanism to initially
form the crimps 1n the blank, and means for

-operwtmo caid mechanisms and means.

4. In a machine of the class described, the
combination of a plurality of inner "and
outer dies, means for moving such dies, and
mechanism- for codperating w1th siid dies

to form a plurality of crimps in a blank.

5. In a machine of the class degcubed 3)
plurality of combined bilge and crimp- form-
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ing dies capable of relative movements, parts |
movable to act 1n conjunction with said dies

10

980,300

to form crimps, close the same and bilge an
entire blank at a single operation, and mech-
anism for operating said parts.

8. In a machine of the class described, the
combination of mechanism for acting on an
entire cylindrical blank to form 10110*1tud1nal
crimps therein and close the same in a single
operation, and means for operating such

| mechamsm

' combin%tion of a central die-body,
means arranged around the body and oper-

20

~ colla:
~and peumt the removal of a formed article.

39

40

45

50

O

body,

Ina machine of the class described, the
and

ative to cooperate therewith to nitially
crimp a blank at a single operation.

S. In a machine of the class described, the
combination of a central collapsible die-

body, and mechanism for codperating with |

such body to crimp a blank and close such
crimps at a single operation and to collapse
said body dmuw such operation.

9. Tn 2 machine of the class described, the
combination of a central collapsible die-
body, means for codperating with the body
to crimp and bilge a bhnk and means for
psing the bodyr to complete the crimps

10. In a machine of the class described,
the combination ot a central collapsible die-
body, a set of punches associated with such

‘body, means for moving the punches to co-
operate with the die- body to 1nitially crimp |

a blank, and means for collapsing the die-
bodV '

In a machine of the class described,
the combmatwn of a central collapsible die-
body, a set of punches arranged around such
body, means for moving the punches in
unison to codperate with the die- body to
crimp a blank, and means for imparting in-

termittent collapsing movements to the die-

body to assist in the crimp-forming opera-
tion and to collapse the body to permlt
removal of the work.

Tn a machine of the class described,
the CO]’IlblIl‘lJ[IOIl of a central collapsible die-
racially movable parts arranged
around such body, means for moving said
parts to cooperate with the body to bilge
and 1nitially crimp a blank, and means for
collapsing the die-body.

13. In a machine of the class described,
the combination of a collapsible die-body,

a set of punches and a set of pressure-pads

assoclated with the die-body, means for rela-
tively moving the punches and pressure-

- pads to codperate with the die-body to ini-
tially crimp and shape a blank, and means

60

65

for collapsing the die-body to effect a clos-
ing of the crimps and permit a removal of
the worl.

14. In a machine of the class described,
the combination of a plurality of cir cularly
arranged dies, means for moving said dies

L

<>

to vary the diameter of the circle described
thereby, and mechanism codperating with
sald dies to longitudinally crimp an en-
circling blank and close such crimps.

15. In a machine of the class described,

the combination of a plurality of inner and |

outer dies arranged in %ubﬂtmntmlly the form
of a circle and of a shape to impart a bilge
to a blank, means for radially moving said
cdies, and mechanism for cooper atmo* with
such dies to form a plur ality of crimps in
the blank.

16. In a machine of the class described,
the combination of a plurality of dies ar-
ranged in substantially the form of a circle
and radially movable, punches codperating
with the dies to crimp a blank and mecha-
nism for operating the punches to crimp the
blank and to mdmlly move the dies during
the crimping operation.

17. In a machine of the class described,
the combination of a set of dies arranged ] in
substantially the form of a circle, said dies
being Sha,ped to 1mpart a bilge to a blank
and radlally movable, punches cooperating
with the dies to cump a blank and draw it
in bilge shape, and mechanism for operating
the punches to crimp the blank and to ra-
chally move the dies.

18. In a machine of the class described,
the combination of a set of dies, said dies
being shaped to impart a bilge fo a blank,
punches for cooperating with the dies to
crimp a blank and draw it in bilge shape,
and mecnanism for operating the punches
to crimp the blank and to move the dies.

19. In a machine of the class desecribed,
the combination of a set of radially movable
circularly arranged dies, means for coGper-
ating with such “dies to crimp a blank, and
means for moving the dies to permit 3]

~crimping of a blank and then to closely com-

press the crimps.

20. In a machine of the class described,
the combination of a set of radially movable
circularly arranged dies, means for codper-
ating with such dies to bilge and erimp a
bhnk and means for effectlnfr a relative
contlactlon of the dies to pelmlt a crimp-
img of a blank, to closely compress the
crimps and to c:olhpsu the dies to permit a
removal of a formed blank.

21. In a machine of the class deseribed,
the combination of an inner set of movable
circularly arranged dies, means for codper-

ating with the dies to 1111t1a11y crimp an en-

tire blank in a single operation, and pres-
sure means for cooperating with the dles and
sald means to shape a blank.

22. In a machine of the class described, a
plurality of circularly arranged inner and
outer combined bilge and crimp forming
dies capable of relative movements, palta

‘movable to act in conjunction with said dies

to crimp and bilge an entire blank at a sin-
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gle operation, and mechanism for operating

said parts. -

23. In a machine of the class .described,,

“the combination of a set of dies arranged

about a common axis, a set of punches and
a set of pressure-pads arranged around the
dies and mechanism for operating the

- punches and pressure-pads to codperate with
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~dies to crimp

the dies to crimp and shape a blank.
24¢. In a machine of the class described,
the combination with a set of dies arranged

around a common axis, a set of punches and

a set of pressure-pads arranged around the
dies, and mechanism for operating the
punches. and pressure - pads to successively
act on a blank to bilge and erimp the same.
25, In a machine of the class described,
the combination of a set of circularly ar-
ranged dies, a set of punches and a set of
pressure-pads alternately arranged around

such dies, and mechanism for inoving the
punches and blank holders to act in con-
junction with the dies to crimp and bilge a

blank.

| 26.-'111-_& machine of t_he class described;
the combination of a set of dies, a set of

punches and a set of pressure-pads associ-

ated with said dies and alternately arranged,
and mechanism for moving the punches and
pressure-pads to act in conjunction with the
_ a blank. -

27. In a machine of the class described,
the combination of a set of circularly ar-
ranged dies, a set of punches and a set of

- pressure - pads arranged around such dies.

and mechanism for moving the punches and
pressure-pads to successively act in conjunc-
tion with the dies to shape a blank. |

28, In a machine of the class d,és’é’ribed;

the combination of a set of movable circu-

larly arranged dies, a set of punches and a |
set of pressure-pads arranged around such

dies, and mechanism for moving the dies,
pressure-pads to codperate to

shape a blank. .

29. In a machine of the class deseribed,

the combination of a set of circularly ar-

ranged dies, a set of punches and a set of

-
—

pressure-pads arranged around the dies, and

mechanism for imparting opposed radial
‘movements to said punches and pressure-

pads to cause them to successively act in con-
junction with the dies to shape a blank.
30. In a machine of the class described,
the ‘combination of a set of circularly ar-
ranged radially movable dies, parts ar-

to crimp and shape a blank and for moving
sald dies Inwardly to relatively contract

them during the crimping operation.

65

31. In a machine of the class described,
the combination of a set of circularly ar-
ranged radially movable dies, parts arranged

|

|

ranged around the dies and movable to eo- |
operate therewith to crimp and shape a i
blank, and mechanism for moving said parts

! .

!

l
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around the dies and movable to codéperate
therewith to crimp and shape a blank, means
for moving said parts to act on a blank, and
means tor radially contracting the dies dur-
ing the crimping operation and then col-
lapsing them to permit a removal of a
formed article. )

32. In a machine of the class described,
the combination of a set of circularly ar-
ranged radially movable dies, a set of
punches arranged around the dies, means
tor moving the punches to codperate with
the dies to crimp a blank, and means for re-
tracting the dies during the crimp forming
operation to complete the crimps.

38. In a machine of the class described,
the combination of a set of circularly ar-
ranged retractable dies, a set of punches ar-
ranged around the dies, means for radially

moving the punches to cogperate with the

dies to crimp a blank, and means for retract-
g the dies during the erimping operation
to complete the crimps and then to collapse
them to permit a removal of a formed article.
-84, In a machine of the class described,
the combination of a set of cirenlarly ar-
ranged retractable dies, a set of punches and
a- set of pressure-pads arranged around the
dies, means for moving the punches and
pressure-pads to cooperate with the dies to
bilge and crimp a blank, and means for re-
tracting the dies to close the crimps in a
blank. '

35. In a machine of the class described,
the combination of a collapsible die-body, a
set of punches and a set of pressure-pads
arranged entirely around said body, means
tor imparting opposed radial movements to
the punches and pressure-pads to succes-

sively cooperate with the die-body to bilge

and crimp a blank, and means for imparting
intermittent collapsing movements to the
die-body to change its diameter during the

forming of the crimps.

36, In a machine of the class described,

the combination of a collapsible die-body
having radially and laterally movable die-

parts, means for codperating with such body
to crimp a blank, means for radially moving

‘said parts to collapse the die-body, and

means normally maintaining the die parts
laterally expanded and movable at a pre-
determined point in the collapsing move-
ment of the die-body to permit a complete
collapse thereof. '

- 37. In a machine of the class described.
the combination of a set of relatively col-
lapsible dies forming a central die-body,
sald dies each comprising laterally movable
parts, means for codperating with said dies

to crimp a blank, and means for collapsing

the dies to restrict the size of the die-body
and close the crimps and at a predetermined
noint 1n such collapsing movement to effeet

a relative lateral movement of the parts cf 7
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the dies to permit a further collapsing of | movements during the crimp forming opera-

the d1es.
58. in a machine of the class described,
the combination of a collapsible die-body

comprising a plurality of individual dies

which, when i expanded state, have their

eclges spaced to provide crimp forming re- |

cesses, means rfor cooperating with the die-

“body to initially crimp a blank, and means

10
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~edges spaced to provide crimp forming re- |
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tor collapsing the die-body to complete the
Crimps. ,

39. In a machine of the class described,
the combination of a collapsible die-body
comprising a plurality of individual dies,
which, when 1n expanded state, have their

cesses, each of said dies being composed of

relatively movanle parts and a wedge-part

normally acting to retain said parts rela-
tively expanded, means for codperating with
the die-body to crimp a blank, and means
for movine the dies to reduce the size of the
body and efiect a closing of the crimp-form-
mg spaces and to move said wedge-parts to
permit a complete collapse of the die-body.

40. In a machine of the class described,
the combination of a die-body, punches ar-
ranged around such body, a plunger, means
for moving the punches in unison to co-
operate with the die-body to initially crimp

~a blank when the plunger is reciprocated,

and means for reciprocating the plunger.
41. In a machine of the class described, the

combination of a die-body, a set of punches

and a set ol pressure-pads arranged around
such body, a plunger, means for reciprocat-
ing the plunger, means connecting the plun-
ger and punches, and means connecting the

plunger and pressure-pads, said punch and

pressure-pad connecting means being ca-

~pable of imparting opposed movements to

sald punches and pressure-pads to cause them
to successively cooperate with the die-body

to crimp and shape a blank when the plun-
ger 1s operated.

42. In a machine of the class described, the
combination of a collapsible die-body, a set
of punches and a set of pressure-pads ar-
ranged around such body, a plunger, cam
means for operating the plunger, means con-

‘necting the plunger and punches, means con-

necting the plunger and pressure-pad, said
connecting means being capable of impart-
ing opposed movements to the punches and
pressure-pads to successively cooperate with
the die-body to crimp and bilge a blank
when the plunger 1s operated, and cam-con-
trolied means for imparting collapsing
movements to the die-body during and after
the crimping and bilging operations.

43. In a machine oi the class described,

the combination of inner and outer codp-

- erating crimp forming mechanisms, both
said mechanisms having inward radial | the combination of a contractible body, a

|

tion, and means for operating such mecha-
nisms. '

44. In a machine of the class described,
the combination of codperating outer pres-
sure pads and 1nner crimp closing dies both
radially movable in the same general direc-
tion during the crimp closing operation, and
means for operating such pads and dies.

45. In a machine of the class deseribed,
the combination of an inner radially con-
tractible body, means arranged around such

body and capable of codperating therewith

to close crimps 1n an interposed blank, and
mechanism for moving said means and con-
tracting the body to effect such crimp clos-
Ing operation. |

46. In a machine of the class described.
the combination of an inner radially con-
tractible body having a plurality of rela-
tively movable parts, means external of such
body and capable of having contracting
movements therewith, and mechanism for
mmparting contracting movements to said
body, and means to crimp an interposed ar-
ticle.

47. In a machine of the class described.

the combination of dies which are capable of

both radial and relative contractible move-
ments, means for holding a blank to such
dies, and mechanism for imparting such
movements to the dies to close the crimps in
a blank and for moving said means to co-
operate In such operation. _

48. In a machine of the class described,
the combination of a plurality of movable
dies, means for coOperating with such dies
to close crimps in an interposed article, and
mechanism for radially moving such dies
and means toward a common point to per-
form such operation.

49. In a machine of the class described,
the combination of coGperating crimp clos-
ing mechanisms arranged on opposite sides
of a blank, and means for radially moving
the codperating parts of such mechanisms
I unison in the same general direction to
close the crimps of a blank. _

50. In a machine of the class described,
the combination of dies, punches for co-
operating with the dies to crimp an inter-

“posed blank, means codperating with the

dies and movable therewith to close the
crimps, and mechanism for operating such
dies, punches and means.

51. In a machine of the class described,
the combination of a radially contractible
body, punches for codperating with such
body during a portion, at least, of its con-

tracting movement to form crimps in an in-

terposed blank, and mechanism for operat-
ing the body and punches.
52. In a machine of the class described,
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plurality of punches associated with such | In testimony whereof I have hercunto
body, and mechanisim operative to contract i signed my name to this specification in the

the body and move the punches therewith to | presence of two subscribing witnesses.
form crimps in an interposed blank and at | - LIEONHARD BAUROTH.

5 a predetermined stage in the crimp forming Witnesses: =~ ' o
operation, retract the punches to permit a | - C. W. Owex,

- closing of the crimps by the body. fj - CORNELL SCHREIBER.



	Drawings
	Front Page
	Specification
	Claims

