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CAN BODY BEADER

Oito Butters, Gakland, Calif,, assignor to Atlas Impena!
Diesel Engine Ceo., Oaklanﬂ Cahf., a corporativm of
Delaware

Application Juxe 1, 1851, Serial No. 229,477
5 Claims, (CL 153—73)

This invention relates to machines for performing oper-
ations on can bodies.

A main object of the present invention is to provide a
combined flanger and beader apparatus for flanging and
beading can bodies.

A principal object of the present invention is to pro-
vide an improved beader for beading can bodies.

Another object of the present inventicn is to provide
a flanger having a turret provided with can body receiving
pockets, a beader having a turret provxded with can body
receiving pockets, and a transfer turret having can body
receiving pockets and disposed between the turret for the
flanger and the turret for the beader and which transfer
turret is driven so that the pockels thereof successively

register first with the pockets in the flanger turret, then

with the pocAets in the beader turret to prov1de continy- 3

ous travel for can bodies through the machine.

Still another object of the present invention is to pro-
vide a beader so constructed that the capacity of the
beader is increased by providing a female die composed
of two separate die members, instead of a single member,
mounted on opposed plungers which are reciprocated to
insert and retract the female die members inio and out
of a can body, to thereby decrease the tlme required to
insert and retract the female die.

Another object of the present invention is te provide
a beader in which the can bodies are beaded in a two-
step. operation to avoid pre-bumping of the can bodies,
and therefore allowing direct receptlon of can bodies from
a flanger.

A further object of the invention is to provide a com-
bined flanger and beader in a compact unit to save floor
space and to avoid excessive handling and mampulatmv of
the can bodies.

Various other objects of the invention will be apparent
from the following descrlptxon taken in connection with
the accompanymg drawings Wherein:

Fig. 1 is a sectional view in elevation of a combined
flanger and beader embodymg the concepts of the present
invention.

Fig. 2 is a view of a can body pnor to flanging and
beading.

mg 3 depicts a can body after having been flanged.

Fig. 4 depicts a can body after havmg been ﬂanged
and beaded.

Fig. 5'is a cross-sectional vxew taken generally m ele-
vation along line 55 of Fig, 1.

Fig. 6 is a cross-sectional view taken along line 6—6
of Fig. 5 showing the meéchanism for moving the male
beader dies from inoperative to operatlve position.

Fig. 7 is a fragmentary sectional view through the male
and female dies as the dies are positioned during a beading
operation.

Fig. 8 is a fragmentary sectional view taken along line
8—38 of Fig. 6.

¥ig. 9 is a sectional view along line 9—9. of Fig. 8.

Fig. 10 is a sectional view along line 18—19 of Fig. 8.

Referring to the accompanying drawings, the combined
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flanger and beader in general includes a ﬁanger generally
entitled 15, the construction of which is shown in the
co-pending application of Ed Laxo for Feed Chute and
Guide for Can Body Carrying Turret, Serial No. 724,378
filed January 25, 1947, now Patent No. 2,569, 180, issued
September 25, 1951. Flanger 15 has a turret 16 having
can body receiving pockets 17 adapted to receive can bod:
ies A and feed the can bodies to a transfer turret 20 hav-
ing can body receiving pockets 21, said transfer. turret
being adapted to feed the can bodies to a beader turret
25 having can body receiving pockets 26, all as best shown
in Fig. 1. The turrets 17, 28 and 25, are driven by means
to be described so that the pockets of transfer turret 20
are caused to successively register first with the pockets
of flanger turret 18 and then with the pockets of beader
tarret 25 so that a synchronous reception and transfer
of the can bodies from the turret 16 to the turret 25 is
achieved.

The cans A are flanged in the flanger 15 in a manner set
out in the previously identified co-pending application,
and in general by opposed oppositely-reciprocating plung-
ers having flanging dies on the ends thereof (not shown).
After flanging, the can bodies are fed to the beader tur-
ret 25. Each of the pockets 26 of the beader turret
25 has a pair of opposed plungers 36 and 31 associated
therewith and carried by the turret 25 and driven by
means tc be described so as to oppositely reciprocate, said
plungers carrying female die members 33 and 34 re-
spectively which are inserted into and retracted from can
bodies by the plunw-ls There is a male die generally
entitled 3§ (see Fig. 7)for each pocket 26 of the beader,
which male dies are mounted for pivotal movement toward
the female dies to co-act therewith for beading can
bodies, and be moved away therefrom to allow removal
of beaded can bodies, and depositing of unbeaded can
bodies in pock kets 26.

More in detail, the apparatus of the present inven-
tion includes a beader frame comprising spaced side frame
members 65 and 66 supported by a base 67 and sup-
porting the flanger 15 af 68,

The transfer turret 29 is rotatably mounted in frame
members 65 and 6% on a shaft 69 which is provided with
a sprocket 29 to enable the driving of the transfer turret
29 in timed relation to flanger turret 16 and beader turret
25.

The beader turret 25 includes framework sections 81
and 82 mounted on and keyed by keys 79 to a beader-
tarret drive shaft 83. There is a ceniral section 84 for
the turret 25 which is secured to the sections 81 and 82,
as clearly shown in Fig. 5 by bolts 87. The pockets
26 on the turret 25 are provided by guide plates 88 and
89 secured to sections 81 and 82 respectively and suitably
scalloped at their edges to provide the pockets 26.

The shaft 83 is supported at its ends by insert castings
91 havmg bearings 92 for the shaft and receivable through
openings 94 in the frames 65 and 66. The sections 91
are secured to the frames 635 and 66 by annular rings
96 suitably bolted at 97 and ‘98 fo tne frames 63 and 6§
and insert castings 51 respectively. There are. thrust
washers 14§ disposed between Ihe sections 81 a und 82 and
the insert castings 91.

The sections 81 and 82 are provided ad]acent the pe-
ripheries thereof with a plurahty of longitudinally disposed
outwardy facmg channels 181 to slidably receive ‘sleeves

, which in turn rotatably receive nlungers 38 and 31
by means of bushings 184. Slesves 102 are square in ¢ross
section and are retained in channels 181 by plates 195
(see Fig. 6).  Sleeves 182 are provided with bosses 196
(see Fig. 5) which protrude therefrom and reciprocate
within slots 187 provided in 81 and 82. Follower rollers
110 are rotatably mounted on studs 112 threaded within
the bosses 166, said followers riding within the grooves
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115 of cylindrical cams 116 which serves to reciprocate
the plungers 30 and 31.

“The outer ends of plungers 30 and 31 have spur gears
117 secured thereto, said spur gears being in driven engage-
ment with ring gears 120 monntsd on insert -castings 91
as-can best be seen from Fig. 5. Ring gears 12§ are
stationary and the plungers 3% and 31 are bodily rotated

by being mounted on and supported by a beader turret

© 25 and axially rotated by engagement of the spur gears
117 with stationary ring gears 120, ’

The male dies 36 are mounted for three different move-
ments, circular -bodily movement resulting -from being
mounted on the beader turret 25, a pivotal or swinging
bodily movement to and from an operative positicn, and
an axial rotary movement for causing rotation and effect-
ing beading of can bodies.
~ Male dies 36 are mounted for swinging movement sbout

the axes of shafts 132 in a manner to be described, as
best shown in Fig. 8, said shafts being received within
bores 146 and bushed at 141 within the borss, said bores
being provided in the sections 81 and 82 and being spaced
alternately with respect to channels 181, as can best be
appreciated from Fig. 6.

Each male. die 36 includes a shaft 143 rotatably sup-
ported by bushings 146 in the outer end of an arm 144
keyed at 145 to the associated shaft 139, as shown in
Fig. 8, said bushing being retained on each arm by a
plate- 147 and screws 147z. Each shaft 139 is adapted
to be oscillated by a face cam ‘148 through an assembly
comprising an-arm 139 which is keyed at 151 to shafi 239
and retained on the shaft by a screw 158¢. Each arm
150 is driven by a bell crank 152 rotatably mounted on 2
hub. 158 on the arm and retained. thereon by a screw
‘153 loosely received within the cuter emd of the bell

" crank, as shown in Fig.' 8, and threadedly received by
the outer end of arm 159. The outer end of each bell
crank 152 has laterally -disposed spaced ears 136, re-
‘ceiving a finger 157 on the ouier end of each arm 15%.
Each of the ears 156 threadedly receives an adjusting bolt
159, having ‘a lock nut 169 thereon for setting the ad-
justment, thereby permitting an initial adjusiment of the
parts- when assembling the apparatus and permitting
adjustment of the depth of the beads to be formed in a
can body. Bell cranks 152 have follower rollers 154
rotatably secured thereto and riding within the groove of
face cam 148 to thereby cause movement of male. dies
36 to and from their operative positions. The face cam
148 is secured by bolts 165 to the righthand insert cast-
ing 91 as the parts are depicted in Fig. 8.

Means for axially rotating the male dies 36 are pro-
vided and each male die has associated therewith a rotary
shaft 181 supported by bushings 182 in a bore 183 pro-
vided in the section 81, as clearly shown in Fig. 8. The
righthand end of each shaft 181, as the parts are depicted
in Fig. 8, has a spur-gear 184 thereon in mesh with a

_spur-gear 185 mounted on the lefthand end of shaft 143.
Shafts 181 and 139 are co-axial, as clearly shown in
Fig. 8, so that the axial drives to the male dies 36 do

not interfere with the oscillating movement of the male

dies caused by shafts 139.

Each rotary shaft 181 has a spur gear 188 fixed to
- the outer end thereof and .in driven engagement with a
ring gear 189, secured to the lefthand insert casting 91 by

_bolts 190 (sce Fig: 8). Ring gear 189, being fixed to the'

insert casting 91 which is in turn fixed to frame 63, is
stationary and since spur-gears 188 are bodily rotated
- because of being carried by the beader turret 25, a drive
‘is established between the ring gear 189 and the spur-
gears 188;.s0- as to axially rotate the male dies 36.

The detail construction of a set of dies, which in-
cludes a pair of female die members and a male die, is
clearly shown in Fig. 7 and there it can be seen that
each female die member includes two sections, an inner
main section 204 and a cap 205 which clamps the inner
main section 204 against the associated sleeve. 102, by
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means of a cap screw 207.- Each cap 205 has a beader
groove 219 therein and there is a second beader grocve
211 provided on an annular ring 214 which is retained in
place of its main section 284 by spacers 218. -There are .
suitable resilient rings 218 disposed on either side of each
ring at 214 adapted to tesiliently engage a can body.
Each main section 204 of each female die member has a
flange 217 to accoamodate the flanged porticn C on each
can body A, S o
" Each male die 36 includes its shaft 143 and two die
members 221 and 222 mounted on.shaft 143. - Each die
member has two flanged portions 223, each provided with
a bead 226 for co-acting with grooves 21% and 211 on the
female die members for providing beads D in-cams A.

. The channels formed by flanges 223 and an outer flange

229 on each section receive resilient rings 239 which -
ce-act with resilient rings 218 to grip and hold the wall
of a can body between the male and female dies to pre-
vent slipping thereof. The resilient rings 230 on male die
46, and 218 on the female dies 33 and 34 are cbviously
compressed when in engagement with the wall of a can
body, as clearly shown in Fig. 7, to enable them to effect
a gripping of a can body.

The flanger 15 is adapted to be driven by a suitable
source of power not shown and the driving shaft 83 of
‘beader 25 is adapted to be driven by a chain and sprocket
mechanism of the flanger through a sprocket 241, which
is fixed to the lefthand end of the driving shaft 83, as -
clearly shown in Fig. 5. The driving shaft 69 for the _
transfer turret 20 is driven by means of a sprocket 242,
fixed to ‘sprocket 241, through a chain 243, an idler
sprocket 244, and by means of reversing gears 245 and
246, the latter being fixed to the outer end of shaft 69.
Gear 245 and idler sprocket 244 are fixedly mounted on
a rotary idler-shaft 248 mounted-in a base 249 provided
on frame 65. The above described drive provides for a
synchronous driving relationship between the tramsfer-
turret 29, the flanger turret 16 and beader turret 25, so
that the pockets 21 of the transfer turret 20 successively
register first with the pockets 17 of flanger turret 16
and then with the pockets 26 of the beader turret 25.

It is desirable in some cases to merely flange the can
bedies without beading thereof. For this purpose, an -
ejector 261 (see Fig. 1) is pivotally mounted at 262 so as
to be swingable- from the full line position, as the parts
are depicted in Fig. 1, to the dot-dash line position. Suit-
able means not shown are provided for latching the
ejector 261 in either of its positions. In the full line
position as shown in Fig. 1, the can bodies A are allowed
to be picked up by the transfer turret 20 and transferred
to the beader turret 25. However, when the ejector 261
is moved to the dot-dash position, the cans are ejected
through a chute 264 and may be collected by any suit-
able means at the end of the chute. :

In prior beaders, it- has been necessary to pre-bump
the cans so that there was no skip at the seam of the
can. This pre-bumping operation consisted merely of .
bumping the cans at the seams thereof dent the cans at -
the seams to enable the beader to .effectively provide a
bead in the can without skipping the seams. In the pres-
ent invention, the expensive operation of pre-bumping the
cans is unnecessary for two main reasons: first, because
the cans are beaded in a two-step operation, and, second-
ly, because the male and female dies are both positively
driven, therefore eliminating slipping between the can
body and the dies.” The provision of the resilient rings
2306 and 211 on the male and female dies respectively
assist in preventing slipping between the can body and
the dies. ) : )

The operation of the flanger and beader is as follows:
With reference to Fig. 6, it can be seen that the groove
of the face cam 148 for oscillating the male dies 36 has
an inwardmost portion 291, an intermediate portion 292
and an outermost portion 293, considered in a radial di-
rection,. said- portions- corresponding respectively to the
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incperative, first operative, and the second operative po-
sitions of the male dies 36.” ~~ =~ =~ -7

in Fig. 6, the transfer pcint is appropriately marked
and it can be seen that the cIockwisg'male‘ die, considered
from the transfer point, has its associated cam roller
in the inner portion 291 of the groove for face cam 148
and therefore the male die is clearly in inoperative posi-
tion. The male die, iinmediaﬁély"counterclocl;wise of
the transfer point in Fig. 6, has its cam roller just about
fo enter the intermediate portion 292 of the groove of
face cam 148. b oo

A can body is transferred from the transfer turret
20 at the transfer point and cylindrical cam 115 has the
channel thereof so arranged that just after a can body
is deposited within a pocket on the beader turret 25,
the plungers 3% and 31 and their femaie die members 33
and 34 are moved inwardly so that the female die mem-
bers enter the opposite ends of the can and fthérefore
retain the can in position to be operated on. The arrange-
ment is such that the plungers will remain in the can
body until the can body has been moved around to the
bottom of the figure, as the parts are depicted in Fig.
6, and released during the arc labeled “plungers release
can.”

Scon after the plungers have entered the can body,
the follower rollers 154 on the bell cranks 152 enter
the intermediate section 292 of the cam groove of face
cam 148 and the male dies 36 at this point are moved
inwardly toward the can bodies to an intermediate posi-
tion and put a set of shallow beads around the can
body A and then, as the parts are shown in Fig. 6,
the follower rollers 154 enter the outermost portion 293
of the cam groove and cause the male dies assoicated
therewith to move inwardly still further to provide the
full bead on the can. After the full bead has been pro-
vided, the follower rollers 154 then enter the innermost
section 291 of the cam groove of cam 148 and there-
fore positively move the male dies back to inoperative
positicn, to allow for the release of the can bodies. As
clearly shown in Fig. 7, the female die members 33 and
34 are somewhat smaller than the interior diameter of
the can bodies, to allow the female die members to be
withdrawn from the can bodies after the beads D have
been provided therein.

The can bodies are discharged after being beaded
through an outlet chute 321, there being a suitable ejector
finger 322 on the chute to positively eject any cans that
do not of their .own accord and under the influence of
gravity drop into the outlet chute 321, There is a
snitable guide 324 extending from the lower mouth of
the discharge chute 321 to support the cans as they are
released and until they reach the inlet of the inlet chute
321,

By the present invention a combined flanger and beader
has been provided which is supported on a single base,
thereby saving ficor space and expensive runway work.
The can bodies, in their travel through both the beader
and the flanger, remain in the same traverse plane,
eliminating moving of the cans from a beading position
to a working positien, and back to a discharge position
and eliminating all the means for transporting and gaging
the cans longitudinally. By providing a female die in two
parts, the amount of travel of the female die has been
cut in half as compared to prior devices wherein the
female die is a single member, therefore enabling speed-
ing up of the beading operation by taking less time
to insert and retract the female die members from within
the can bodies. The close support for the female die
members obtainable by providing a female die in two
barts results in eliminating bending of the plungers carry-
ing the die members, which disadvantage has been
encountered in prior machines. By the provision of
a positive drive for both male and female dies and
the two-step beading operation, the expensive pre-bump-
ing of the side seams of can bodies has been eliminated
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6
and can bodies can be received directly from the flanger.
By the provision of the gjector 261 between thé fanger
turret 16 and transfer turret 20, an optional operation
of the machine is allowed, since only certain types of
cans, usualiy large cans, are beaded. '

Heaving thus described my invention,
and desired to secure by Letters Patent is:

L. A device of the class described comprising a turret
having a plurality of pockets to receive can bodies, means
for rotating the turret, means for feeding can bodies in
successive fashion to the turret, a pair of opposed plungers
for each pocket, movable in unison with ‘the turret and
carrying female beading die memibers on the adjacent
ends ‘thererof, means reciprocating the plungers to’ cause
insertion of the female die members into the opposite
ends of the can bodies and retraction thereirom, a ‘male
beading dis for each pair of plungers movable in unison
with the turret and adapted to engage the exterior of
a can body to co-act with the female die members within
the body to bead the can body, a three-step cam means
for shifting each male di¢ to an inoperative position
to allow a ‘can body to be deposited in the associated
pocket and then shifting each male die to a first cpera-
tive position to effect a preliminary beading of the can
bodies and then to a second operative position to effect
a full beading of the can body and means for axially
rotating the dies.

2. A device of the class described comprising a turret
having a plurality of pockets to receive can bodies, means
for rotating the turret, means for feeding can bodies in
successive fashion to the turret, a pair of opposed plungers
for each pocket, movable in unison with the turret and
carrying female beading die members on the adjacent ends
thereof, means reciprocating the plungers to cause inser-
tion of the female die members into the opposite ends
of the can bodies and retraction therefrom, a male bead-
ing die for each pair of plungers movable in unison
with the turret and adapted to engage the exterior of a
can body to co-act with the female dis members within
the body to bead the can body, means swingably mount-
ing the male dies for movement toward and away from
their associated pockets, means for swinging each male
die to an inoperative position to allow a can body to

e deposited in the associated pocket and then to an
operative position to enable beading of the can body,
and gear means for axially rotating each of the dies.

3. A device of the class described comprising a turret
having a plurality of pockets to receive can bodies, means
for rotating the turret, means for feeding can bodies in
successive fashion to the turret, a pair of opposed plungers
for each pocket, movable in unison with the turret and
carrying female beading die members on the adjacent
ends thereof, means reciprocating the plungers to cause
insertion of the female die members into the opposite ends
of the can bodies and retraction therefrom, a male beading
die for each pair of plungers movable in unison with the
turret and adapted to engage the exterior of a can body
to co-act with the female die members within the body to
bead the can body, means swingably mounting the male
dies for movement toward and away from their associated
pockets, means for swinging each male die to an inopera-
tive position to allow a can body to be deposited in the
associated pocket and then to a first operative position
to effect a preliminary beading of the can body and then
to a second operative position to effect a full beading of
the can body.

4. A device of the class described comprising a turret
having a plurality of pockets to receive can bodies, means
for rotating the turret, means for supplying can bedies to
the turret, a pair of opposed plungers for each pocket,
movable in unison with the turret and carrying female
beading die members on the adjacent ends thereof, means
for reciprocating the plungers to cause insertion of the
female die members into the opposite ends of the can
bodies and retraction therefrom, a male beading die for

what I claim
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_each bair of plungers, movable in unison with the turret
and adapted to engage the exterior of a can body to co-act

- with the female die members within the body to bead

the can body, a three-step cam means for shifting each
male die to an inoperative position to allow a can body to
. be deposited in the associated pocket and then to a first
operative position to effect a preliminary beading of the
can body and to-a second operative position to effect a full
beading of the can body, and gear means for axially
rotating each of the dies. )
5." A device of the class described comprising a turret
having a plurality of pockets to receive can bodies, means
for rotating the turret, means for feeding can bodies in
successive fashion to the turret, a pair of opposed plungers
for each pocket, movable in unison with the turret and
_carrying female beading die members on the adjacent ends
thereof, means reciprocating the plungers to cause- inser-
tion of the female die members into the opposite ends of
the can bodies and retraction therefrom, a male beading
die for each pair -of plungers movable in unison with
the turret and adapted to engage the exterior of a can

8 S

body to co-act with the female die members within the
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body to bead the can body, means swingably mounting
the male dies for movement toward and.-away from their

associated pockets, a three-step cam means for swinging -

each male die to an inoperative position to allow a can

body to be deposited in the associated pocket and then to -
-a first operative position to effect-a preliminary beading

of the can body and then to a second operative position to
effect a full beading of the can body, and gear means
for axially rotating each of the dies.
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