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1. 
3,073,478 

conTAINER AND MEffo of MANUFACTURE John Henchert, River Forest, Ill assignor to Continental Can Company, Inc., New York, N.Y., a corporation of 
New York 

Filed May 10, 1957, Ser. No.658,404 
3 Claims. (Cl. 220-67) 

This invention relates to a new and improved con 
tainer of the general type having a yieldable side wall 
and sheet metal end closures. Primarily, the invention 
relates to containers of this general type known as Squeeze 
cans, in which a plastic container side wall of polyethylene 
or the like is inwardly deformed by hand pressure to 
discharge container contents through a nozzle and returns 
to normal shape when relieved from pressure. 
drums and the like having side walls of fiber board or 
other yieldable material seamed to sheet metal end 
closures, may also be constructed in accordance with the 
invention. 
The principal object of the invention has been to 

provide a new and improved seam structure for tena 
ciously and fluid tightly connecting the sheet metal end 
members with the yieldable container wall without danger 
of injuring said wall. 

Each end closure is of cupped form and includes a 
closure disk, a side wall (known as a chuck wall) and 
a peripheral skirt, an end of the yieldable container wall 
being tightly held between said chuck wall and said skirt. 

In attaining an effective assembly of this character, 
another object has been to provide the chuck wall with 
a reduced inner end merging smoothly into the closure 
disk and with a shoulder at the juncture of said reduced 
end with the outer portion of said chuck wall, and to 
provide the free end of the skirt with an inwardly 
curled open bead, said bead cooperating jointly with 
said reduced chuck wall end and said shoulder in hold 
ing the material of the container side wall under intensive 
compression. 
Another object has been to flare the aforesaid shoulder 

from the reduced chuck wall end to the outer portion 
of the chuck wall and to provide the skirt bead of ovate 
form and with its inner wall substantially undirectional 
with the flare of said shoulder, providing two widened 
surfaces between which to clamp the yieldable container 
wall without injury. 
A further object has been to leave the aforesaid inner 

wall of the ovate bead free from contact with the adja 
cent portion of the skirt, to yield during seaming of 
the end closure onto the container wall and prevent the 
bead from injuring this wall. 
The skirt is joined by a bight to the outer end of 

the chuck wall: and a further object has been to gradually 
reduce the skirt diameter from said bight to the mid 
length of the skirt and to similarly reduce the skirt diam 
eter from the bead to said mid-length, thus providing for 
further compressing the container side wall and increas 
ing the efficiency of the seam. 

Still further objects have been to provide a novel 
method for constructing the end closure in readiness for 
seaming onto the container wall, and a novel method 
for accomplishing the seaming. 

Additional objects have been to provide a novel dis 
charge nozzle, to mount this nozzle in an improved man 
ner on the upper end closure, and to shape the lower 
end closure in a manner preventing the nozzle from 
interfering with stacking of one container on another. 
With the above and other objects in view that will here 

inafter appear, the nature of the invention will be more 
clearly understood by reference to the following detailed 
description, the appended claims and the several views 
illustrated in the accompanying drawings. 

However, 
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2 
In the drawings: 
FIGURE 1 is a side elevation of a container con 

structed in accordance with the invention. 
FIGURE 2 is an upper end view. 
FIGURE 3 is an enlarged detail vertical section on 

line 3-3 of FIGURE 2, showing the seam. 
FIGURES 4 and 5 are enlarged sectional views show 

ing steps employed in manufacturing the end closures. 
FIGURES 6 and 7 are enlarged sectional views show 

ing steps employed in seaming the end closures onto the 
container side wall. 
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FIGURE 8 is a fragmentary side elevation, partly 
broken away and in section, showing two of the con 
tainers stacked without interference from the discharge 
nozzle. 
FIGURE 9 is an enlarged vertical sectional view show 

ing the nozzle and the portion of the upper end closure 
to which it is connected. 

- FIGURES 10 and 11 are enlarged sectional views 
showing other method steps which may be employed in 
manufacturing the end closures. 
FIGURES 12 and 13 are views similar to FIGURES 6 

and 7, showing the method of seaming the end closure 
of FIGURE 11 onto the container side wall. 

In FIGURE 1, two sheet metal end closures E and 
E’ are connected by novel seams S to the ends of a 
cylindrical container side wall W formed from poly. 
ethylene or other appropriate material. The periph 
eral portions of both end closures E and E' may be con 
sidered as of identical construction and therefore illus 
tration and description directed to the peripheral portion 
of the closure E will serve for both. 
The closure E (see FIGURE 3) is of cupped form 

and embodies a disk 1, a side wall 2 (known as a chuck 
Wall), and a peripheral skirt 3. The chuck wall 2 has an 
outer portion 4, a reduced inner end portion 5 merging 
at 6 into the disk 1, and a flared shoulder 7 at the junc 
ture of said reduced end 5 with said major portion 4. 
The skirt 3 surrounds and is spaced from the chuck 

wall 2 and one end of said skirt 3 is integrally connected 
by a bight 8 with the outer end of said chuck wall 2. 
The free end of the skirt 3 is curled inwardly at 9 to pro 
vide a hollow bead 10 which is opposed to the reduced 
end 5 and shoulder 7 of the chuck wall 2. The bead 10 
is of ovate form in radial section and the inner wall 11. 
of this bead is substantially unidirectional with the flare 
of the shoulder 7. The free edge 12 of the bead wall 11 
is inwardly spaced from the adjacent portion of the 
skirt 3. 
From the bight 8 substantially to the mid-length 13 

of the skirt 3, this skirt is gradually reduced in diameter 
as shown at 14. The skirt is also gradually reduced at 
15 from the bead 10 to its mid-length 13. The skirt por. 
tion 14 diverges from the outer chuck wall portion 4 
toward the bight 8. Both diameter reductions 14 and 15 
are preferably effected on a curvature, as shown. 
One end of the yieldable container wall W is received 

between the chuck wall 2 and the skirt 3. The ovate 
bead 10 holds the wall portion 16 intensively compressed 
against the reduced end 5 and the shoulder 7 of the 
chuck wall 2. The skirt 3 holds the wall portion 17 
tightly compressed against the major portion 4 of said 
chuck wall 2, said wall portion 17 having a wedge forma 
tion conforming to the space between the skirt portion 14 
and said major portion of said chuck wall 2. An effective 
leak-proof seam is thus provided between the end closure 
and the yieldable container wall W. In this seam, the in 
ner wall 1 of the ovate bead 10 has rather extensive con 
tact with the material of said wall W and yieldably engages 
it to preclude possibility of injuring the material and 
causing possible leakage. 

In constructing the end closure, method steps, which 
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may be employed, are illustrated in FIGURES 4 and 5. 
As shown in FIGURE 4, a sheet metal blank i8 is shaped 
into cupped form in a die press, elements of the press 
being shown at 19, 20, 21 and 22. The disk 1 and the 
chuck wall formations 4, 5, 6 and 7, above described, are 
shaped by the press and the beaded skirt formation is 
started by providing the chuck wall 2 with an outwardly 
projecting flange 3a having a downwardly turned edge 10a. 
The flange 3a is joined to the chuck wall 2 by a bight 8a 
and is disposed at a widely acute angle to said chuck wall. 
The partially formed end closure of FIGURE 4 is trans 

ferred to a curling unit (FIGURE 5) and the edge portion 
of the flange 3a is curled by said unit to shape the ovate 
bead 10, the free edge 12 of the inner bead wall 11, how 
ever, being left in excessively spaced relation with the 
flange 3a. 
The curling unit may be of any conventional type and 

is shown as including a chuck 23 and a curling roll 24. 
This curling unit, in addition to beading the edge of the 
flange 3a, bends this flange into less acute angular relation 
with the chuck wall, as shown. 

Operation of the curling unit completes the peripheral 
portion of the end closure in readiness for seaming onto an 
end of the yieldable container wall W, the seaming steps 
being illustrated in FIGURES 6 and 7. For illustrative 
purposes, the seaming means is shown as including a chuck 
25, a first-operation seaming roll 26 (FIGURE 6), and a 
second-operation seaming roll 27 (FIGURE 7). 
The first-operation roll 26 simply clinches the flange 

3a sufficiently to slightly embed the bead 10 in the yield 
able container wall W., as seen in FIGURE 6. The sec 
ond operation roll 27, then converts the flange 3a into 
the beaded skirt 3 above described, and so deforms the 
container wall as to provide it with the compressed por 
tions 16 and 17, also described above. During the op 
eration of the roll 27, the pressure exerted, somewhat 
closes the bead 10 but the inner wall 11 of said bead 
yields under the pressure to prevent it from injuring the 
container wall. 
The central zone of the disk 1 of the upper end closure 

E is formed with an upwardly offset portion 28 (FIG 
URES 2, 8 and 9) upon which a discharge nozzle 29 is 
mounted: and a captive cap 30 is provided for said nozzle, 
said cap being connected with said nozzle by a strap 31. 
The disk 1 of the lower end closure E, however, is domed 
as seen in FIGURE 8, to accommodate the nozzle and 
cap of a subjacent container, when one container is 
stacked upon another. The offset portion 28 and the 
domed formation may be shaped at any time prior to 
seaming the end closures onto the container wall, and any 
adequate means may be employed in such shaping. 
The offset disk portion 28 has a flat top 32 formed 

with a central opening 33 and the metal at the edge of 
this opening is curled upwardly, outwardly and down 
wardly to provide said flat top with an upstanding bead 
34 around said opening, as best seen in FIGURE 9, said 
bead being cooperable with the base 35 of the nozzle 29 in 
fluid tightly mounting said nozzle on the end closure E. 
The nozzle 29 is formed from a suitable plastic and 

has such resiliency as to permit some distortion when 
applying it to the end closure and to then cause return 
to normal shape. The lower side of the nozzle base 35 is 
provided with an inner downwardly projecting wall 36 and 
with an outer downwardly projecting wall 37. These 
walls are continuous and concentric and are spaced apart 
to form a channel 38 between them, said channel being 
shaped and dimensioned to snugly receive the bead 34. 
The inner wall 36 projects downwardly a greater distance 
than the outer wall 37 and is provided on its outer 
periphery with an integral continuous rib 39, said rib 
having a downwardly flared upper side 40 for contact 
with the inner lower portion of the bead 34. The rib 39 
also has a downwardly tapered lower side 41, the lower 
most diameter of which is no greater than that of the 
opening 33. 
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4. 
In applying the nozzle to the end closure, the lower end 

of the inner wall 36 is placed for passage through the 
opening 33, the lower side 41 of the rib 39 being then 
in contact with the upper inner portion of the bead 34. 
Then downward pressure is exerted on the nozzle base 35 
while the container is held against descent. The result is 
that the lower rib side 4 cams the inner wall 36 to such 
reduced diameter that the entire rib 39 may pass through 
the opening 33, whereupon the resiliency of said inner 
wall restores it to normal diameter. As this restoration 
occurs, the lower end of the outer wall 37 comes solidly to 
rest upon the top 32 of the offset 28. The upper rib side 
40 then coacts with the lower inner portion of the bead 
34 to exert a downward camming action on the nozzle 
base 35, thereby maintaining tight contact between the 
outer wall 37 and the offset top 32 and also holding the 
bead 34 tightly seated in the conforming channel 38. 
The cap 30 is formed from the same material as the 

nozzle 29 and is integrally connected by the strap 31 with 
the base 35. The cap skirt 42 is provided with a groove 
43 and the nozzle 29 with a rib 44 receivable in said 
groove to normally hold the cap tightly closed. The re 
siliency of the cap, however, allows the skirt to expand 
and clear the rib 44 when the cap is pulled upwardly. 
When re-closing the cap, the rib 44 cams the skirt 42 
outwardly and it then returns to normal diameter with a 
snap action and holds the cap tightly closed. The skirt 
42 and the nozzle 29 are slightly tapered for tight con 
tact. Also, the cap has an integral conical boss 45 to 
tightly close the nozzle discharge opening 46. Thus, there 
is no danger of leakage. 
Due to the mounting of the nozzle on the upwardly off 

set disk portion 28 of the end closure E, no appreciable 
amount of liquid need remain in the container, as said 
offset portion forms a sump or well when the container is 
inverted, the last of the liquid will run into this Sump 
cr well, and almost all of this liquid can be discharged 
through the nozzle. 

Instead of following the method steps above described, 
somewhat different procedure may be employed, as fol 
lows. 
The blank 1 is cupped and provided with the forma 

tions 2, 4, 5, 6 and 7 and with an outwardly projecting 
flange having a downturned outer edge. However, in 
stead of disposing this flange at a widely acute angle to 
the chuck wall 2 as in FIGURE 4, it is disposed at a 
right angle to said chuck wall. The downturned edge 
of the flange is then curled downwardly and inwardly into 
substantially semi-circular form in radial section instead 
of into the ovate form shown in FIGURE 5. The shaped 
unit then has the formation shown in FIGURE 10, in 
which the flange is denoted at 3b and its curled edge at 9b. 
The procedure employed in producing this flange 3b and 
its curled edge 9b may be substantially the same as that 
employed in providing a corresponding formation on a 
conventional can end closure. However, a conventional 
closure unit with this formation is in readiness for seam 
ing onto a can wall, whereas further shaping steps are 
performed to prepare the closure unit of the present in 
vention for seaming onto the can wall. These additional 
steps consist of downwardly bending the flange 3b into 
acute angular relation with the chuck wall 2 and bending 
the curl 9b into somewhat ovate form, as seen in FIG 
URE 11, a die press being employed to perform these 
operations. 
The press comprises a lower die 50, a plunger die 51, 

and a third die 52 slidably surrounding said plunger die, 
as seen in FIGURES 10 and 11. The lower die 50 has 
a horizontal surface 52 to support the peripheral portion 
of the disk 1 and an upstanding wall 54 surrounding 
said surface 53, said wall 54 having a conical outer pe 
ripheral surface 55 and a radially narrow portion 56 
projecting upwardly beyond said conical surface to en 
gage the bend 8b which joins the flange 3b to the chuck 
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wall 2. Internally, the wall 54 is shaped in approximate 
conformity with the chuck wall 2. The plunger die S1 
is similarly shaped externally and has a lower end sur 
face 57 to clamp the disk 1 against the surface 53. This 
die 51 also has a downwardly facing shoulder 58 to clamp 
the bend 8b against the curved upper edge of the wall 
portion 56. The third die 52 has a downwardly flared 
inner surface 59 to bend the flange 3b downwardly and 
to coact with the conical surface 55 in bending the curl 
9b into ovate form as seen in FIGURE 11. Both surfaces 
55 and 59 are preferably at about 40 to the common axis 
of the dies. 
The same press is employed for both the top and bottom 

end closures, and it will be, of course, understood that 
the nozzle mounting portions of the upper closures and 
the domed portions of the lower closures may be formed 
at any time prior to operation of said press upon said 
closures. 
The completed closure unit is seamed onto the can wall 

W by means of a seaming machine which embodies a 
chuck 60, a first operation seaming roll 61 (FIGURE 12) 
and a second operation seaming roll 62 (FIGURE 13). 
These rolls have peripheral ledges 6a and 62a, respec 
tively, to underlie and contact with the curl 9a, thereby 
relieving the flexible wall W of the downward thrust of 
the chuck 60 during the seaming operations and also giv 
ing better control of the curl by preventing it from creep 
ing downwardly out of proper relation with the shoulder 
7 during said operations. 
The first operation roll 61 clinches the flange 3b sufi 

ciently to slightly embed the bead 19 in the yieldable 
container wall and inwardly deform this wall somewhat, 
as seen in FIGURE 12. The second operation roll 62 then 
converts the flange 3b into the beaded skirt 3 above de 
scribed. During the operation of this roll, the pressure 
exerted, further closes the curl 9b and embeds the bead 
10 in the wall W but the inner bead wall yields under 
the pressure to prevent it from injuring said side wall. 
The complete assembly has the compressed portions 16 
and 17 previously described: and the same tenacious and 
leak-proof union between side wall and end closure 
exists. 
The provision of the sump or well in the container top 

closure and defined by the offset disk portions 28 and 
32 provides a marked advantage in permitting a dis 
charging of all of the liquid from the container in the 
manner previously described. If desired the top portion 
32 herein shown flat may even be shaped at an upward 
ly and inwardly sloping angle, say of fifteen degrees, 
thereby to additionally assure the discharging of virtually 
all of the liquid collecting in the sump or well when the 
container is inverted. 

From the foregoing, it will be seen that novel provision 
has been made for attaining the desired ends. 

I claim: 
1. In a container, an end closure having a closure 

disk and a chuck wall connected therewith; said chuck 
wall having an outer portion of substantially uniform 
diameter, an inner end portion of reduced diameter and 
merging inwardly to said disk, and a shoulder at the 
juncture of said outer portion with said reduced inner 
end portion; said end closure also having a peripheral 
skirt and a bight connecting one end of said skirt to 
Said outer portion of said chuck wall, the free end of 
said skirt being curled inwardly and forming a hollow 
bead opposed to said reduced inner end and said shoul 
der of said chuck wall, the diameter of said skirt being 
gradually decreased from said bight and said bead to 
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6 
the mid-length of said skirt and providing this skirt with 
a portion which diverges from said outer portion of said 
chuck wall toward said bight; and a yieldable container 
wall having one end confined between said chuck wall 
and said skirt, the outer surface of the outer portion of 
Said chuck wall being aligned with the inner surface of 
the main portion of said container wall and the upper 
part of said container wall engaged with said chuck wall 
outer portion being aligned with the part of said container 
wall disposed below said end closure, said container wall 
having an intensively compressed portion held by said 
bead against said shoulder and said reduced end of said 
chuck wall, the curled end of said skirt after forming said 
hollow bead terminating in spaced relation with the ad 
jacent portion of said skirt for yieldable contact of said 
bead with the container wall, said container wall having 
a second compressed portion resiliently held between the 
diverging portions of said chuck wall and skirt and con 
forming thereto with the upper portion of said container 
Wall being of a wedge shaped cross section. 

2. A structure as specified in claim 1; the bead being 
of ovate form in radial section; said shoulder being flared 
from said reduced end of said chuck wall to said outer 
portion of said chuck wall, the flare of said shoulder 
being substantially unidirectional with the inner side of 
said ovate bead. 

3. A container end closure for seaming to one end of 
a yieldable container wall, said closure having a closure 
disk and a chuck wall connected therewith; said chuck 
wall having an outer portion of substantially uniform 
diameter, an inner end portion of reduced diameter and 
merging inwardly to said disk, and a shoulder at the 
juncture of said outer portion with said reduced inner 
end portion; said end closure also having a peripheral 
skirt and a bight connecting one end of said skirt to said 
outer portion of said chuck wall, the free end of said 
skirt being curled inwardly and forming a hollow bead, 
said skirt being in diverging relation with said chuck 
wall to permit easy reception of an end of the container 
wall between said skirt and said chuck wall, said skirt 
being of such length that said bead will compress the 
container wall against said reduced end and shoulder 
of said chuck wall when said skirt is inwardly clinched, 
the curied end of said skirt after forming said hollow 
bead terminating in spaced reiation with the adjacent 
portion of said skirt for yieldable contact with the con 
tainer wall, and said bead being of ovate form in radial 
Section. 
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