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UNITED STATES PATENT OFFICE 
2,532,844 

BEADING MACHINE 
Edwin F. Hulbert, Sr., and Edwin F. Hulbert, Jr., 

Watertown, Wis. 
Application January 8, 1947, Serial No. 720,788 

The invention relates to a machine for beading 
an edge or edges of cylinders such as are used for 
the Siding and tops of containers made from such 
plastic sheet materials as plasticized paper or 
fiber, ethyl cellulose, vinyl acetate, cellulose acet 
ate, cellulose nitrate, and other similar thermo 
plastic materials. 

Heretofore the beading of the edges of tubular 
Shells or cylinders and cylindrically flanged caps 
Or topS has been done by hand which has limited 
their production and has entailed considerable 
loSS due to the Scrapping of imperfect products. 
One object of the present invention is to provide 
a machine for automatically forming the beaded 
edges of cylinders at a high production rate and 
with Jittle or no spoilage. 
A further object of the invention is to provide 

a beading machine for simultaneously beading 
the top and bottom edges of a thin walled ther 
moplastic tubular shell or cylinder, something 
that it has been heretofore impossible to do by 
hand. 
A further object of the invention is to provide 

a beading machine in which a thin walled ther 
moplastic cylinder is first subjected at its end 
edges to a preheating step and thereafter 
beaded by the forcing of the preheated edges into 
the beading recesses of a pair of dies to form a 
Cylinder beaded at both its ends. 
A further object of the invention is to provide : 

a beading machine for thin walled thermoplastic 
cylinder in which the ends of the cylinder are 
Contacted with a pair of heated beading dies to 
preheat Said ends and are then beaded by mov 
ing the dies toward each other while said dies 
are OScillated in opposite directions relative to 
each other. The oscillaion of the bead forming 
dies results in the production of a uniform bead 
as it prevents localized heating of the edge, and 
their oscillation in opposite directions relieves the 
clamping means of the necessity for tightly hold 
ing and possibly deforning the shell during the 
beading operation. 
A further object of the invention is to provide 

a beading machine capable of beading cylinders 
having a relatively wide range of thicknesses 
and heights or lengths. 
The invention further consists in the several 

features hereinafter set forth and more particu 
larly defined by claims at the conclusion hereof. 
In the drawings: 
Fig. 1 is a side elevation view of a bead forming 

machine embodying the invention; 
Fig. 2 is a top plan view of the machine, parts 

being broken away; 

8 Claims. (Cl 18-19) 
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Fig. 3 is a horizontal sectional view taken on 

the line 3-3 of Fig. 1; 
Fig. 4 is a vertical sectional view taken on the 

broken line 4-4 of Fig. 2; 
Fig. 5 is a detailed horizontal sectional view 

taken on the line 5-5 of Fig. 4; 
Fig. 6 is a detailed horizontal sectional view 

taken on the line 6-6 of Fig. 1, parts being 
broken away; 

Fig. 7 is a diagrammatic view showing the 
cycle of operations of the machine and a develop 
ment of the die movement control cams; 

Fig. 8 is a detailed vertical sectional view 
through a head that may be used on the machine 
for making COverS; 

Fig. 9 is a detailed vertical Sectional view 
through a cover beading die; 

Fig. 10 is a centering plug for use in cover 
beading; 

Fig. 11 is a vertical Sectional view through a 
die plate provided with a plurality of bead form 
ing grooves. - 

Referring to the drawings, and particularly to 
Figs. 1 and 4, the machine includes a, base Sup 
port f4 carrying a fixed pedestal 5, a pair of 
turrets 6 operatively connected together by the 
bars 7 and mounted to revolve on said support, 
means for revolving said turrets, cylinder posi 
tioning means mounted on said turrets, one or 
more heated bead forming dies 8 mounted on 
said turrets, means for opening and closing Said 
cylinder positioning means, means for moving 
said dies toward and away from each other, 
means for oscillating said dies in opposite direc 
tions, and means for supplying electric current to 
the heating units associated with the dies. 

Referring to Fig. 4, the lower turret 6 has its 
hub. 9 connected to the hub 20 of a gear 2? by 
bolts 22, said gear meshing with a drive pinion 
23. Whose shaft 24 is journalled in a frame mem 
ber 25 fixed to the pedestal and is connected 
by a suitable coupling 26 with the output shaft 27 
of a suitable manually controlled variable speed 
transmission unit 28 of known construction 
driven by an electric motor M and in which the 
speeds of the shaft 27 are varied by the turning 
of a control shaft 29. 
The cylinder positioning means, except as here 

inafter described, comprises a pair of cylinder 
embracing members 30 and 3 as shown in Figs. 
3 and 6, the member 30 being relatively fixed 
through its bolted connection 32 with an arm 
33 adapted to be clamped by a split collar clamp 
connection 34 to one of the tie bars 7. The 
member 3 has a bolted connection 35 with an 
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arm 36 having a split collar clamp connection 
S. with one of the osciliatory shafts 38 whose 
ends are mounted in Socketed members 39 Se 
cured to the turrets 6. Movement of the shafts 
38 is effected in each instance by a crank arm 
Á Secured to it and carrying roller 4 urged 
by a Spring 42 into engagement with a cam 43 
fixedly mounted on the pedestal, see Fig. 4. 
Thus as the turrets S revolve, the members 3 
under the action of the cam 43 are opened and 
closed at appropriate times during each cycle 
of operation of the machine, these members 
being open as each forming unit passes by a 
feed table 44 and being thereafter closed until 
this unit again comes to said table. The mem 
bers 30 and 3 through the bolted connections 
32 and 35 are interchangeable with other similar 
members of larger or smaller diameter to ac 
commodate cylindrical stock of different sizes, 
and the nose portions 45 of the cam 43 are also 
detachably secured to the body of the cam for 
interchangement with other similar nose por 
tions of different lengths to permit said cam to 
accommodate the different sizes of the mem bers 3. 
The drawings show two sets of members 30 

and 3i for positioning the tubular stock, but it 
will be understood that for very short tubular 
stock only one of these sets of members is neces- . 
sary, and that for very thin stock a positioning 
mandrel may be substituted therefor. - 

Referring to Fig. 4, each die f8 is secured to 
the face of a hot plate type of heating unit in 
which a plate 66 is heated by a suitably mounted 
and insulated electrically heated resistance mem 
ber 47 which receives current from a terminal 
48 connected by conductors (not shown) to con 
tacts or brushes 49 carried by the upper turret 
and engageable with suitably insulated commu 
tator rings 5) whose terminals 51 are mounted 
in a top frame member 52 and connected with 
the current supply wires 53, so that as the tur 
rets revolve, the dies are heated by the hot 
plates 46. The heating current for the plates 46 
is preferably regulated by a manually adjustable 
thermostat (not shown) in the circuit connec 
tions for each plate. 
Referring now to Fig. 7, as a pair of heated 

dies 8 are carried past the table 44, the op 
erator places a piece of tubular stock S to be 
beaded upon the table and against the curved 
face or faces of the members 30. Thereafter 
the members 3 are operated as previously de 
scribed to move inwardly to the closed position 
shown in Fig. 6 whereby the stock is accurately 
centered relative to the dies 8. Shortly there 
after the dies 8 are moved inwardly toward 
each other to bring the end portions 54 of the 
edges of the tube into contact with the walls 
formed by the annular curved recesses 55 of the 
heated dies, while the same are being oscil 
lated, to preheat the edge portions of the stock 
for a predetermined period determined by die 
control cams 56 and the setting of the speed 
control shaft 29. Thereafter, the dies 8 are 
moved closer together while being oscillated in 
opposite directions to force the heated edges 
of the stock further into the recesses 55 to form 
the completed beaded edges 57 and then the 
dies are moved apart, the members 3 f are swung 
away from the material and the beaded product 
is carried out onto the table 44 as by a blast of 
air from a pipe 58 provided with a valve 59 
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4. 
by a part 6 of one of the forming units as it 
passes Said lever. 

Referring to FigS. 1 and 4, the Ileans for moW 
ing the dies 8 toward and away from each other 
comprises complementary cam operated means 
for each die. For this purpose each plate 66 
carries a centrally disposed vertically extending 
shaft 62 which is vertically slidably keyed in a 
sleeve bearing 63 mounted in spaced bosses 64 
formed on its turret f6 and which is clamped at 
its upper end by split collars 65 against length 
wise movement relative to a block or yoke 66 
which is vertically slidably mounted on guide rods 
67 anchored at one of their ends to the turret 
and connected together at their opposite ends by 
the tie plate or part S which has an aperture 
6; in which the shaft 62 is freely movable. The 
block or yoke 65 carries a can roiler 68 working 
in the double faced or grooved stationary control 
can 56 whose tracks 69 are interchangeable with 
other tracks to vary the extent of vertical travel 
of the roller 68. Ball thrust bearings 9 are inter 
posed between the collars 65 and the yoke 66. 
With this arrangement as the turrets 3 turn 
about the pedestal carrying the dies 8 with their 
shafts 62 and yokes 66 with them, the rollers 68 
riding in the cams 56 are moved up and down 
according to the development of the cams as 
shown in Fig. 7, thereby moving the dies 18 to 
accomplish the vertical movement of Said dies as previously described. 
As shown in Figs. 4 and 5, for oscillating the 

dies 8 of each unit, each sleeve bearing 63 has 
a split socket Scotch yoke i secured to it by a 
screw 2, and a sliding block 73 is slidably mounted 
in the arms of said yoke and pivotally connected 
to a crank pin 74 secured to a crank disk 75 con 
nected to a shaft 6 journalled in the turret 6 and carrying a pinion 7 meshing with a ring 
gear 8 fixed to the pedestal, so that as the turret 
revolves, the gear or pinion 77 is revolved relative 
to the turret, thus turning or oscillating the crank 
pin and the yoke i? through the angle shown by 
the dotted line positions in Fig. 5, and thus oscil 

5 lating the die carrying shaft 62. The crank pin 
74 for the upper die 8 is displaced one hundred 
eighty degrees from the pin 74 for the lower 
die as shown in Fig. 4, so that the upper and lower 
dies oscillate in opposite directions. This has 
been found to be of considerable importance 
since by it the tubing does not need to be fixedly 
clamped in the positioning means which might 
tend to crush or deform it. Several oscillations 
are imparted to the dies 8 during each complete 

3 cycle of the machine, and their movement rela 
tive to the cylinder or shell being treated results 
in a uniform heating of the edges of the cylinders 
with the resultant uniform beading thereof. 
Thus far the beading of both ends of a cylin 

() drical tube of therinoplastic material has been 
described, and it will be noted that the beaded 
edge is turned inwardly of the wall of the tube 
to form the siding or body portion of a container. 
Various types of covers may be used with the 
tubular body so formed, and one of them is shown 
in Fig. 8 wherein a sheet of thermoplastic mate 
rial which has previously been drawn in a flanged 
cover 79 has its lower edge provided with an out 
wardly turned bead 89. This beading is done in 
the machine perviously described by substituting 
for one of the dies 8, preferably the lower die a 
die 8 which forms an exterior mandrel in which 
the drawn cover is placed at the loading station 
of the machine, and during the operation of the 

operable by a lever 60 which is moved inwardly 75 machine, the upper die 8 shown in Fig. 9 whose 
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bead forming recess 82 is formed as shown turns 
the lower edge of the drawn cover into an out 
wardly extending bead. Fig. 10 shows a center 
ing mandrel 83 which has a screw shank 86 that 
may be screwed into a centrally disposed threaded 
bore 85 in the blocks 46 carrying the dies 8 of 
this machine and used for positioning the mem 
bers 3 and 3 during assembly. The thicknesses 
of the Walls of the cylinders or shellis which may 
be handled by the machine above described may 
be .005'' or greater. 
A control switch panel 86 is mounted on the 

vertically adjustable support 8 for the table 44 
and is provided with a start push button 88, a 
stop push button 89, a reverse push button 96, 
and jog push button 3f, each of these buttons 
Operating SWitches in the circuits associated with 
the drive motor for the variable speed transmis 
Sion drive previously described. 
Where the members 3) and 3 are used to act 

as previously noted to position the shells centrally 
relative to the dies, they may also grip the out 
Sides of the shells with a slight pressure which, 
however, is not sufficient to deform the shells but 
which will hold the bodies of the shells relatively 
fixed while the dies 8 oscillate relative thereto 
in the preheating and bead forming operations. 
Thus the shell travels in a constant plane during 
the rotary travel about the pedestal and remains 
at all times in a fixed position relative to the 
members 30 and 3 ?. 

It is also to be noted that the split clamping 
collars 65 permit raised manual setting of the 
dies 8 relative to each other to accommodate 
Varying lengths or heights of tubular shells that 
may be acted upon by this machine. It will be 
further noted that the die plate 8 may have a 
Series of concentrically disposed grooves 55 
formed therein, so that a single set of die plates 
accommodates shells of different diameters with 
out the necessity for removing said die plates and 
Substituting others. This is shown in connection 
With one of the die plates in Fig.11. 
We desire it to be understood that this in 

vention is not to be limited to any particular 
form or arrangement of parts except in so far as 
such limitations are included in the claims. 
What we claim as our invention is: 
1. In a bead forming machine for thermoplastic 

cylindrical articles, the combination of a bodily 
movable heated bead forming die, means for po 
sitioning an end edge of said article adjacent said 
die, Cam means for moving the die into contact 
With Said end edge for preheating the same for . 
a predetermined period and for further moving 
the heated die to curl said preheated edge into a 
bead, and means for oscillating said die during 
the preheating and bead forming steps. 

2. In a bead forming machine for thermoplastic 
cylinders or shells, the combination of a pair of 
heated bead forming dies movable toward each 
other, releaseable clamping means engaging the 
exterior of the cylinder to be treated for posi 
tioning and frictionally holding the same be 
tween said dies, cam means for moving said dies 
into preheating engagement with the ends of said 
cylinder for a predetermined period and there 
after moving said dies to form beads on said pre 
heated edges, means for Oscillating said dies in 
opposite directions during the preheating and 7 
bead forming operations, and power operated 
means for releasing said clamping means. 

3. In a bead forming machine for thermoplastic 
cylinders or shells, the combination of a pair of 
heated bead forming dies movable vertically to 
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6. 
ward each other, releaseable clamping means 
engaging the exterior of the cylinder to be 
treated for positioning and frictionally holding 
the same between said dies, means for moving 
said dies into preheating engagement with the 
ends of said cylinder and thereafter moving Said 
dies to form beads on Said preheated edges, 
means for oscillating said dies in opposite direc 
tions during the preheating and bead forming 
operations, vertically spaced rotary turrets for 
carrying said dies, means for rotating Said tur 
rets, a feed and delivery station between Said 
turrets, and power operated means for releasing 
said clamping means at said station. 

4. In a machine for beading cylinders of ther 
moplastic material, the combination of a vertical 
support, vertically spaced turrets operatively con 
nected together and mounted to revolve on said 
support, a forming unit comprising a die carried 
by and movable vertically relative to each turret, 
releaseable clamping means engaging the exterior 
of the cylinder to be treated for positioning and 
frictionally holding the same between said dies, 
means operable in cyclic synchronism with said 
turrets for releasing said clamping means, fixed 
cams mounted on said support, can operated 
members connected with the dies for moving said 
dies toward and away from each other in con 
formity with the profile development of the cam, 
said cam development providing for a loading 
position of the cylinder, a preheating inward po 
sitioning of the dies during which the edges of 
the cylinder are in contact therewith, a further 
inward movement of the dies during which beads 
are formed at opposite edges of Said cylinder, and 
a release position of the dies for the removal of 
the beaded cylinder, and means for revolving said 
turrets to effect the above cycle in one revolution 
of said turrets. 

5. In a machine for beading cylinders of ther 
moplastic material, the combination of a vertical 
support, vertically spaced turrets operatively con 
nected together and mounted to revolve on said 
support, a bead forming unit comprising a die 
carried by and movable vertically relative to each 
turret, releaseable clamping means engaging the 
exterior of the cylinder to be treated for position 
ing and frictionally holding the same between 
Said dies, means operable in cyclic Synchronism 
with said turrets for releasing said clamping 
means, fixed cans mounted on said support, cam 
operated members connected with the dies for 
moving said dies toward and away from each 
other in conformity with the profile development 
of the cam, said cam development providing for 
a loading position of the cylinder, a preheating 
inWard positioning of the dies during which the 
edges of the cylinder are in contact therewith, 
a further inward movement of the dies during 
Which beads are formed at opposite edges of said 
cylinder, and a release position of the dies for 
the removal of the beaded cylinder, means for 
revolving said turrets to effect the above cycle in 
One revolution of said turrets, and means for 
variably controlling the speed of said turret 
revolving means to accommodate the weight, 
thickness, and size of the cylinders being acted 
upOn. 

6. In a machine for beading cylinders or shells 
of thermoplastic material, the combination of a 
vertical support, a pair of vertically spaced tur 
rets connected together and rotatably mounted on 
said Support, a shaft movable vertically length 
Wise in each associated turret, a heated bead 
forming die carried by each vertically movable 
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shaft, releasable clamping means engaging the 
exterior of the cylinder to be treated for position 
ing and frictionally holding the same between 
the dies, means operable in cyclic Synchronism 
with the turrets for releasing said clanping 
means, cams, members operated by said cams 
and lengthwise adjustably secured to each of 
said vertically movable shafts for moving Said 
dies toward and away from each other and for 
accommodation of such movement to shells of 
different lengths, means for rotating said tur 
rets at variable speeds, said cams adapted to move 
said dies into preheating engagement with the 
end portions of the cylinders and thereafter 
move the same to form beads on the preheated 
ends of said cylinders as said turrets revolve. 

7. In a machine for beading cylinders or shells 
of thermoplastic material, the combination of a 
vertical support, a pair of spaced vertically dis 
posed turrets connected together and rotatably 
mounted on said support, a shaft movable Ver 
tically lengthwise in each associated turret, a 
heated bead forming die carried by each Ver 
tically movable shaft, releasable clamping means 
engaging the exterior of the cylinder to be treated 
for positioning and frictionally holding the same 
between the dies, means operable in cyclic syn 
chronism with the turrets for releasing said clamp 
ing means, cams, members operated by Said cams 
and lengthwise adjustably secured to each of 
said vertically movable shafts for moving Said 
dies toward and away from each other and for 
accommodation of such movement to shells of 
different heights, means for rotating said turrets 
at variable speeds, said cams adapted to move 
said dies into preheating engagement with the 
end portions of the cylinders and thereafter move 
the same to form beads on the preheated ends 
of said cylinders as said turrets revolve, and 
means operable through the turning of the tur 
rets for oscillating the shaft of one turret in the 
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8 
opposite direction to that of the other turret dur 
ing the preheating and bead forming positions of 
the dies. 

8. In a bead forming machine for thermoplastic 
cylinders or shells, the combination of a rotary 
turret, a heated bead forming die carried by the 
turret and movable lengthwise relative thereto, 
a fixed cam, means operated by the cam and con 
nected to said die for reciprocating the same as 
the turret moves relative to said can, a fixed 
gear, means carried by the turret and operatively 
connected to said die and engageable with said 
gear for Oscillating Said die during the movement 
of the turret, means carried by said turret for 
positioning an end edge of the article to be treated 
adjacent said die, the movement of said turret 
relative to said cam acting first to move said 
die into contact with said end edge for preheat 
ing the same and thereafter advancing said die 
to curl said preheated edge into a bead during a 
single cycle of movement of Said turret about 
Said can, said die being oscillated by the means 
above described during the preheating and form 
ing steps. 

EDWIN F. HULBERT, SR. 
EDWIN F. HULBERT, JR. 
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