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[57] ABSTRACT 
Metal containers, particularly for beer, have been 
made from stainless steel which is compatable with 
beer or aluminum which is specially coated to make a 
compatable inner surface. The stainless steel container 
is expensive when the wall thickness is such as to with 
stand rough handling and the cheaper aluminum con 
tainer has a limited life depending on the internal 
coating. The present invention provides a double wall 
container of which the inner wall is of thin stainless 
steel. The invention solves the hitherto insurmount 
able problems of forming a thin walled inner vessel 
and expanding it inside an outer vessel so that the re 
sulting inner vessel is without crevices which would 
otherwise be extremely difficult to clean to meet strict 
hygiene regulations. 

23 Claims, 8 Drawing Figures 
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1 

MANUFACTURE OF THlN-WALLED CONTAINERS 

Matter enclosed in heavy brackets I: ] appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to double walled containers 
and their manufacture. Such containers are suitable but 
not exclusively for use in beer kegs. 
According to one aspect of the present invention 

there is provided a method of making a double wall 
container in which the inner vessel is a thin-walled 
vessel of stainless steel, comprising the steps of forming 
two or more co-operating pieces of the inner vessel 
from sheet stainless steel and forming the mating edges 
to enable the pieces to be welded together in a manner 
which permits subsequent ?attening, straightening or 
smoothing of the welded seams, welding an entry boss 
to one of the pieces, holding the pieces together in 
correct relationship and welding the joint or joints to 
form a liquid-tight container, inserting the inner vessel 
in a surrounding rigid outer vessel, and admitting ?uid 
under pressure to the interior of the inner vessel to 
expand it and cause it to conform substantially to the 
internal shape of the outer vessel, thereby ?attening, 
straightening or smoothing to a substantial degree the 
welded seam or seams of the inner vessel. 
According to another aspect of the invention there is 

provided a double walled container, comprising an 
inner thin-walled vessel of stainless steel and an outer 
rigid vessel, the inner vessel being formed from two or 
more pieces of sheet stainless steel welded together in 
a manner such that after expansion of the inner vessel 
to conform substantially with the inner surface of the 
outer vessel using ?uid pressure, the welded seam or 
seams are ?attened, straightened or smoothed to a 
substantial degree. 
The hydraulic or pneumatic expansion of the inner 

vessel against the inner surface of the rigid outer vessel 
has the effect of ?attening, straightening or smoothing 
to some degree the welded seams of the inner vessel, 
depending upon the original form of those welded 
seams, and thereby of eliminating or reducing any in 
ternal crevices at these seams. 
The invention thus provides a single and economical 

way of manufacturing a thin-walled container having a 
double skin, whereof the inner skin is made of a differ 
ent material from the outer skin, and whose interior is 
substantially free of crevices such as would render 
thorough cleaning out of the container difficult. 
The mating edges of at least one of the pieces is 

?anged outwards so that, in the area of the weld the 
adjacent pieces are parallel to each other or make a 
small included angle. 
Conveniently, the inner vessel is formed of two dome 

shaped portions which are outwardly ?anged at the 
rims and after being brought together the two ?anges 
are seam welded to give a liquid-tight joint. 
The inner vessel may be enclosed in two dome 

shaped portions of an outer vessel and the assembly 
mounted in an expansion rig without the two outer 
vessel portions being welded together. The interior of 
the inner vessel is coupled to a source of hydraulic ?uid 
and by means of the pressure of the ?uid the inner 
vessel is expanded to conform substantially to the inner 
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2 
surface of the outer vessel, the forces on the outer 
vessel being taken by the rig. 
Conveniently, the entry boss is formed of a stainless 

steel liner having an outwardly turned ?ange at the top 
and an inwardly turned ?ange at the bottom and being 
internally threaded, said liner being surrounded by an 
aluminium sleeve which is sealingly secured thereto to 
provide a substantially cylindrical assembly which 
passes through an aperture in the outer vessel when the 
inner vessel is assembled to the outer vessel. The un 
derside of the inwardly turned ?ange is provided with 
an annular upstand which lies concentric and parallel 
with a ?ange formed around an aperture in the inner 
vessel to which the liner is to be welded, the welding 
operation burning away a substantial part of the up 
stand. 

If desired the inner surface of the outer vessel may be 
scored to facilitate exit of air from between the inner 
and outer vessels during expansion. 
The outer vessel may be provided with circumferen 

tial raised portions to act as rolling ways. The extent of 
the raised portions may be chosen to provide the re 
quired degree of expansion to the inner vessel during 
expansion to ?atten, straighten or smooth the welded 
seam. 
Embodiments of the invention will now be described, 

by way of example, with reference to the accompany 
ing drawings, in which: 
FIG. 1 is a sectional view of the inner vessel of a 

double-walled container, before its expansion; 
FIG. 2 is an enlarged detailed sectional view of one of 

the welded joints of the inner container of FIG. 1; 
FIG. 3 is a sectional view of the inner container of 

FIG. 1 after expansion; 
FIGS. 4 and 5 show modi?ed forms of welded joints 

which may be used in place of that shown in FIG. 2. 
FIG. 6 is a sectional view of another embodiment of 

the invention, before expansion of the inner container; 
FIG. 7 is a similar view to that of FIG. 6, but after 

expansion of the inner container, and 
FIG. 8 shows detail of the entry boss to the container. 
In the embodiment of FIGS. 1-3, a double-walled 

container for use as a beer keg is manufactured as 
follows. Firstly an inner container 10 is made by weld 
ing together an open-ended thin-walled sheet metal 
tube 11 of stainless steel, and two thin sheet metal end 
plates 12 also made of stainless steel, to form a gener 
ally cylindrical vessel as shown in FIG. 1. One of the 
end plates 12 has a spout portion 14 formed or welded 
to it. The tube 10 and the plates 12 are made of thin 
gauge stainless sheet typically 0.009 inch (0.2 mm) to 
0.020 inch (0.5 mm thick, for example 0.012 inch (0.3 
mm). The container 10 is formed by welding the edges 
of the end plates 12 respectively to the top and bottom 
edges 15 of the tube 11, so that the plates close the 
open ends of the tube. 
As shown in FIG. 2, both end portions 15 of the tube 

11 are bent outwardly before welding to form circum 
ferential ?anges projecting substantially at right angles 
to the wall of the tube, the junction of each ?ange and 
the cylindrical wall part of the tube being smoothly 
curved. The end plates 12 are placed in position against 
the out-turned ?anges l5, and welded joints 16 are 
made along these overlapped portions, close to the 
radially outer edges of the ?anges and of the end plates, 
to form a closed thin~walled inner vessel of generally 
cylindrical ?anged form. 
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The completed inner vessel is then placed inside a 
larger rigid container (not shown) made for example of 
aluminium, or of a plastics material reinforced with 
aluminium, this large container constituting a rigid 
outer enclosure or outer wall and being also used as a 
mould as will be described. 
The inner container is then expanded by the admis 

sion into its interior of pneumatic or hydraulic ?uid 
under high pressure, to cause it to conform to the inter 
nal shape of the rigid outer container and to straighten 
out and ?atten the welded seams of the inner container 
as shown in FIG. 3. in this way the crevice which previ 
ously existed between each ?ange l5 and the margin of 
the adjacent end plate 12 leading to the welded joint 16 
is substantially eliminated by the straightening of the 
joint caused by the expansion of the inner vessel within 
the rigid outer vessel. 
Another form of joint which may be used for the 

inner container is shown in FIGS. 4 and 5. In this case 
the margin of each end plate 12 is smoothly bent over 
to project at right angles to the plate 12 as a circumfer 
ential ?ange, and the outer edge of this ?ange is joggled 
outwardly at 20. One end of the tube 11 is then inserted 
within the joggled portion 20 and a welded seam is 
made at 16D. FIG. 5 shows the shape of the joint after 
the inner vessel has been expanded; only a very small 
crevice remains internally at the joint. 
FIGS. 6 and 7 show another embodiment of ‘the in 

vention for use as a beer keg. The inner container of 
stainless steel comprises upper and lower domes 25 and 
26 formed by deep pressing. 1n the pressing of the 
domes a small ?ange 27 is formed at the rim of each 
dome. The upper dome is provided with an aperture 
into which is welded an entry boss 28 as will be de 
scribed in more detail later. The upper and lower 
domes are brought together and the mating ?anges 27 
which make a small included angle are welded together 
by plasma arc welding techniques to form a circumfer 
ential joint which stands proud of the outer surface of 
the inner container so formed. 
As a separate operation upper and lower outer domes 

29 and 30 are formed by pressing. These domes are of 
aluminium of approximately 2.5 mm thickness and are 
provided with circumferential raised portions 31 to act 
as rolling ways. The upper dome 29 is provided with an 
aperture to allow the passage of the boss 28 and the 
lower dome 30 is provided with an outwardly joggled 
edge 32 which forms a socket for the upper dome rim 
and a recess to accommodate the circumferential joint 
of the inner container. 
The unexpanded inner container is enclosed in an 

upper and a lower outer dome and the assembly is 
inserted in an expansion rig (not shown) which has 
mould halves to accommodate the container. At this 
stage the outer domes are not welded together and 
expansion forces are taken on the rig. The fact that the 
outer domes are not welded together allows escape of 
the air between the inner and outer containers when 
expansion occurs, allows leakages to be detected if the 
inner container should rupture during expansion, and 
allows limited volumetric adjustment to be made. 
A hydraulic connection is made to the boss 28 and 

hydraulic ?uid under pressure is admitted to the inner 
container causing it to expand to conform to the con 
tours of the outer container. By careful metering-in of 
the hydraulic ?uid, a close tolerance inner container 
capacity is obtained and established. Air from between 
the containers escapes through the dry joint between 
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the outer domes and if desired slight scoring may be 
made in the inner surface of the outer domes to facili 
tate air escape. During expansion the inner container 
enters the rolling ways 31 and also the dimple 33. If 
desired, a small amount of adhesive may be placed in 
the dimple 33 of the outer dome before assembly so 
that the inner container is secured to the outer to avoid 
the possibility of implosion if a vacuum should be 
formed during steam cleaning. Also the welded ?ange 
formed from ?anges 27 enters the recess formed be 
tween the rim of the upper outer dome 28 and the 
joggled edge 32 of the lower dome 30 and in entering 
the recess pulls the weld to open out the crevice and 
straighten the joint thereby facilitating cleaning out of 
the container. 
The assembly is removed from the expansion rig and 

the joint 34 between the upper and lower outer domes 
is formed by welding. A weld is run round the boss 28 
and skirts 35 and 36 are welded to the ends of the 
container. Skirt 35 is provided with hand holds 37 and 
drain holes (not shown) adjacent the container to allow 
spillage to drain away. 
FIG. 8 shows in more detail, the construction of the 

boss 28, known as a Barnes neck. It is essential that an 
uninterrupted stainless steel surface is presented to the 
beer to be carried in the container and therefore the 
boss has a stainless steel liner 38 with internal thread 
ing. Liner 38 has an out-turned lip 39 and an inturned 
seating lip 40 for seating a hung (not shown). Lip 40, 
on its surface away from its seating surface has a down 
wardly directed small ?ange 41. Surrounding the liner 
38 is an aluminium sleeve 42 which is secured to the 
liner 38 by an adhesive 45 chosen to avoid any electro 
lytic action between the two metals. This assembly is 
inserted into the aperture in the upper inner dome 25, 
which aperture has been prepared by plunging to form 
an inwardly turned rim 43 which extends parallel and 
concentric with the small ?ange 41. The two are then 
welded together the metal being burned down until the 
resultant weld lies substantially in the plane of the 
under surface of the in-turned lip 40. The assembly 
now is such that it can be inserted through the aperture 
in the upper outer dome 29 and in due course a weld 
line 44 is run around the boss. 
As an alternative the sleeve 42 may be sealingly se 

cured to the linear 38 using an elastomer seal, such as 
an O-ring or washer, with mechanical means to prevent 
relative rotational or axial movement. Such mechanical 
means may include straight knurling or splining to give 
an interference ?t against relative rotational movement 
and swaging or the like to prevent relative axial move 
ment. 
What is claimed is: 
l. A method of making a double wall container com 

prising an inner vessel of thin walled stainless steel 
surrounded by a rigid outer vessel I: in which the inner 
vessel is a thin-walled vessel of stainless steel ] , com 
prising the steps of forming two or more co-operating 
pieces of the inner vessel from sheet stainless steel and 
forming the mating edges to enable the pieces to be 
welded together in a manner which permits subsequent 
?attening, straightening or smoothing of the welded 
seams, welding an entry boss to one of the pieces, hold 
ing the pieces together in correct relationship and 
welding the pieces to form a liquid tight container, 
inserting the inner vessel in [ said ] a larger surround~ 
ing rigid outer vessel, and admitting ?uid under pres 
sure to the interior of the inner vessel to expand it 
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[ and cause it ] to conform substantially to the inter 
nal shape of the outer vessel I ,1 and to ?atten, 
straighten, or smooth I thereby ?attening, straighten 
ing or smoothing ] to a substantial degree the welded 
seam or seams of the inner vessel, the mating edge 
of at least one of the pieces being ?anged outwards 
so that, in the area of the weld, the adjacent pieces 
are substantially parallel to each other. or make a 
small included angle, and the inner vessel being 
formed of two dome shaped pieces which are out 
wardly ?anged at the rims and, after the rims are 
brought together, the two ?anges are seam welded 
to give a liquid-tight joint. 
[ 2. A method as claimed in claim 1, wherein the 

mating edge of at least one of the pieces is ?anged 
outwards so that, in the area of the weld the adjacent 
pieces are substantially parallel to each other, or make 
a small included angle] 

[3. A method as claimed in claim 2, wherein the 
inner vessel is formed of two dome shaped pieces which 
are outwardly ?anged at the rims and after being 
brought together the two ?anges are seam welded to 
give a liquid-tight joint. 1 

4. A method as claimed in claim 1, wherein the inner 
vessel is enclosed in two dome shaped portions of an 
outer vessel and the assembly is mounted in an expan 

_ sion rig without the two outer vessel portions having 
been welded to each other. 

5. A method as claimed in claim 4, wherein the inter 
ior of the inner vessel is coupled to a source of hydrau 
lic ?uid and by means of the pressure of the ?uid the 
inner vessel is expanded to conform substantially to the 
inner surface of the outer vessel, the forces on the outer 
vessel being taken by the rig. 

6. A method as claimed in claim 5, wherein the vol 
ume of hydraulic ?uid admitted to the inner vessel is 
metered so that the volumetric capacity of the con 
tainer is established. 

7. A method as claimed in claim 6, wherein the vol 
ume of hydraulic ?uid admitted to the inner vessel is 
controlled so that the inner vessel is expanded to a 
predetermined volumetric capacity. 

8. A method as claimed in claim 1, wherein the entry 
boss is centrally located in an end face of an approxi 
mately cylindrical container and adhesive is applied 
between the inner and outer vessel at least in the cen 
tral area of the other end face. 

9. A method as claimed in claim 4, wherein the two 
dome shaped portions are welded together after re 
moval from the expansion rig. 

10. A method as claimed in claim 1, wherein a skirt 
is welded to the outer vessel to protect the entry boss 
from contact with the ground. 

11. A method as claimed in claim 10, wherein a sec 
ond skirt is welded to the outer vessel in opposite loca 
tion to the first skirt. 

12. A method as claimed in claim 10, wherein the 
skirt is provided with hand holes to facilitate handling. 
[and/or drain holes to allow drainage of spillage II 
13. A method as claimed in claim 1, wherein the 

entry boss is formed of a stainless steel liner having an 
outwardly turned ?ange at the top and an inwardly 
turned ?ange at the bottom and being internally 
threaded, said liner being surrounded by an aluminium 
sleeve which is sealingly secured thereto to provide a 
substantially cylindrical assembly which passes through 
an aperture in the outer vessel when the inner vessel is 
assembled to the outer vessel. 
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14. A method as claimed in claim 13, comprising 
providing the underside of the inwardly turned ?ange 
with an annular upstand which lies concentric and 
approximately parallel with a ?ange formed around an 
aperture in the inner vessel to which the liner is to be 
welded, and welding the two together so that the up 
stand is burned substantially away. 

15. A method as claimed in claim 1, wherein the 
inner surface of the outer vessel is scored to facilitate 
exit of air from between the inner and outer vessels 
during expansion. 

16. A method as claimed in claim [3 ] 1, wherein 
the outer vessel is formed from two dome shaped por 
tions of which one has a joggled rim to form a socket 
for the rim of the other portion, the socket so formed 
also providing an internal recess to accommodate the 
welded ?anges of the inner vessel. 

17. A method as claimed in claim 16, wherein the 
dome shaped portions are provided with circumferen 
tial raised portions to act as rolling ways. 

18. A method as claimed in claim 17, wherein the 
extent of the raised portions is chosen to provide the 
required degree of expansion to the inner vessel during 
expansion to ?atten, straighten or smooth the welded 
seam or seams. 

19. A method as claimed in claim 1, wherein the 
outer vessel is of aluminium. [ or reinforced plastics 
material 1 

20. A method as claimed in claim 1, wherein the 
stainless steel inner vessel is made from sheet stainless 
steel of 0.009 — 0.020 inches (0.2 — 0.5 mm) thickness. 
21. A method as claimed in claim 10, wherein the skirt 

is provided with drain holes to allow drainage of spillage. 
22. A method as claimed in claim 1 , wherein the outer 

vessel is of reinforced plastics material. 
23. A method of making a double wall container com 

prising an inner vessel of thin walled stainless steel sur 
rounded by a rigid outer vessel, said method comprising 
the steps of: 

(a) forming an open-ended, thin-walled tube of stain 
less steel the end portions of which are bent out 
wardly to form circumferential flanges projecting 
substantially at right angles to the wall of the tube, 
the junction of each ?ange and the wall of the tube 
being smoothly curved; 

(b) forming two thin end plates made of stainless steel 
and of size and shape to span the open ends of the 
tube; 

(c) welding one of the thin end plates to each of the 
?anges on the tube along the overlapping portion, 
close to the radially-outer edges of the ?anges and of 
the end plates, thereby forming a liquid tight inner 
vessel; 

(d) inserting the inner vessel in a surrounding rigid 
outer vessel formed in two or more portions; 

(e) mounting the assembly comprising the inner and 
outer vessels in an expansion rig; 

(f) admitting ?uid under pressure to the interior of the 
inner vessel to expand it to conform substantially to 
the internal shape of the outer vessel and to ?atten, 
straighten, or smooth to a substantial degree the 
welded seams of the inner vessel, the forces on the 
outer vessel being taken by the expansion rig; and 

(g) removing the assembly from the rig. 
24. A method of making a double wall container com 

prising an inner vessel of thin walled stainless steel sur 
rounded b y a rigid outer vessel, said method comprising 
the steps of: 
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(a) forming an open-faced, thin-walled upper dome of 

stainless steel the rim of which is bent outwardly to 
form a circumferential ?ange projecting substan 
tially at a right angle to the wall of the upper dome, 
the junction of the ?ange and the wall of the upper 
dome being smoothly curved; 

(b) forming an open-faced, thin-walled lower dome of 
stainless steel the rim of which is bent outwardly to 
form a circumferential ?ange projecting substan 
tially at a right angle to the wall of the lower dome, 
the junction of the ?ange and the wall of the lower 
dome being smoothly curved, the lower dome being 
of size and shape to span the open face of the upper 
dome; 

(c) welding the upper and lower domes to each other 
along the over-lapping portions of their respective 
?anges, thereby forming a liquid tight inner vessel; 

(d) inserting the inner vessel in a surrounding rigid 
outer vessel formed in two or more portions; 

(e) mounting the assembly comprising the inner and 
outer vessels in an expansion rig; 

(j) admitting ?uid under pressure to the interior of the 
inner vessel to expand it to conform substantially to 
the internal shape of the outer vessel and to ?atten, 
straighten, or smooth to a substantial degree the 
welded seam of the inner vessel, the forces on the 
outer vessel being taken by the expansion rig; and 

(g) removing the assembly from the rig. I 
25. A method of making a double wall container com 

nrising an inner vessel of thin walled stainless steel sur 
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8 
rounded by a rigid outer vessel, said method comprising 
the steps of: 

(a) forming at least two thin-walled components of 
stainless steel at least one of which has at least one 
edge portion bent outwardly to form a ?ange project 
ing substantially at a right angle to the wall of the 
component, the junction of the ?ange and the com 
ponent of which it is a part being smoothly curved, 
the components being of size and shape to engage 
each other in facing relationship with the ?ange 
over-lapping a mating surface on the other compo 

nent; 
(b) welding the components to each other along the 

overlapping portion of the ?ange and the mating 
surface on the other component, thereby forming a 
liquid tight inner vessel; 

(c) inserting the inner vessel in a surrounding rigid 
outer vessel formed in two or more portions; 

(d) mounting the assembly comprising the inner and 
outer vessels in an expansion rig; 

(e) admitting ?uid under pressure to the interior of the 
inner vessel to expand it to conform substantially to 
the internal shape of the outer vessel and to ?atten, 
straighten, or smooth to a substantial degree the 
welded seam or seams of the inner vessel, the forces 
on the outer vessel being taken by the expansion rig; 
and 

(I) removing the assembly from the rig. 
* * * * * 


