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UNITED STATES

1,668,523
PATENT OFFICE.

FRANEK F. BENTLEY, OF WARREN, OHIO, ASSIGNOR TO OHIO GALVANIZING & MAN'U'-
FACTURING COMPANY, OF NILES, OHIO, A CORPORATION OF OHIO.

SHEET-METAL CAN AND METI—IOD OF MANUFACTURING THE ySAMIJﬂ.

Application filed April 10, 1925, Serial No. 22,021.

This invention relates to improvements in
the manufacture of sheet metal containers,
particularly such containers of rectangular
cross section commonly used in the manufac-
ture of ice. The invention has been devel-
oped in connection with the manufacture of
so-called freezing cans for use in connection
with ice making apparatus and in describing
the invention particular reference will be
made thereto. ' :

The object of the invention is to produce a
can which shall conform to the intended di-
mensions and be free from such distortion
as is often found in cans as now manufac-
tured.

The invention will be described in connec-
tion with the accompanying drawings
wherein,

Figure 1 is a perspective view of a fin-
ished can such as may embody and be made
in accordance with the present invention.

Figures 2, 8, 4 and b are fragmentary per-
spective and more or -less diagrammatic
views which will be referred to in describing
the manufacture of the can shown in Fig-
ure 1, and

Figures 6 and 7 are respectively a plan and
a section of a part of the can, the line of the
section of Figure 7 being indicated by the
line 7—7 of Figure 6.

Tt will undoubtedly lead to a clearer un-
derstanding of the present invention if the
structure of the can shown in Figure 1 and
a commonly used method of manufacture are
first described.

The can shown in Figure 1 has a side wall
1 and an end wall 2 formed from 2 single
sheet of metal 8. Galvanized sheet steel of
a gauge suitable to the particular can being
manutactured is commonly employed. The
other side wall 4 and end wall 5 are likewise
made from a similar sheet of metal 6. The
outer edge of the side wall 1 is bent at right
angles to form an overlap 7 which, when the
can is assembled, overlaps the end wall 5 and
is fastened thereto in any suitable manner
as by staggered rows of rivets 8. The outer
edge of the other side wall 4 is similarly
formed to provide an overlap 9 cooperating
with and fastened to the end wall 2.

The bottom 10 of the can may be formed
in accordance with any accepted practice but
it is preferred to form the same in accord-
ance with my Letters Patent No. 1,027,802

5 of May 28, 1912. The said bottom is re-

tained in ﬁlace by a row of rivets 11 attach-
ing it to the lower edges of the side and end
walls. :

_ Around the top of the can is placed a re-
inforcing or stiffening band 12 which is at-
tached to the side and end walls by a row of
rivets 13. If desired, the side walls may
be stiffened by an embossed rib or corruga-
tion 14,

In accordance with commonly used meth-
ods of manufacture the two sheets of metal 1
and 6 are first cut to shape, punched if they
are to be riveted, and formed. Then they
are assembled and riveted together by auto-
matic or semi-automatic machinery or other-
wise fastened to form a box-like structure
open at its ends. The reinforcing band 12
may now be applied or it may be applied at
some later stage in the manufacture of the
can. The vertical corner or side seams are
next soldered in order to render them water
tight. This soldering operation is com-
monly accomplished by first subjecting the
corner of the can to the action of a suitable
flux and then lowering the cormer into a
trough of molten solder maintained at suit-
able temperature which may be about 425°
T'. so that the corner is immersed therein
sufficiently to cover the overlapped portions
of the can. First one side seam is thus
soldered and then the other. Thereafter the
bottom is attached by riveting and the bot-
tom seams soldered, thus completing the can.

It has been the experience of manufac-
turers of freezing cans of the character just
described that a substantial percentage of
cans when completed show an appreciable
buckling of the side walls. This buckling
occurs from time to time no matter how care-
fully the cans are made and handled during
the ‘steps of manufacture and is of a suffi-
cient extent to render a number of cans un-
salable. The extent and location of this
buckling varies and the exact cause or causes
are not readily ascertainable. One typical
instance may be cited for illustration al-
though in this instance the distortion and
buckling of the can was relatively slight in
comparison with the distortion and buckling
which sometimes takes place. It will be
readily understood that any appreciable in-
ward or outward buckling of the side walls
of a freezing can is a serious detriment to the
removal therefrom of the formed ice cakes.

An incompleted can about sixty inches

60

o5

70

78

80

85

80

88

100

105

110



[

L~

‘deep manufactured of the usual materials
in the usual manner as above described was
observed to be substantially free from dis-
tortion immediately following the side seam
soldering operation but as the can cooled the
side and end walls buckled inwardly adja-
cent the soldered secam. Substantial depres-
sions appeared in the side wall approxi-
mately at points indicated by the reference

10 numerals 15 and 16 in Figure 1 of the

drawings, the maximum depression from the
normal outer surface of. the wall 1 being
approximately 1/ of an inch at the point 15
and approximately 34 of an inch at the point

15_16. The end walls also showed depressions
" approximately at the points indicated by

the reference numerals 17 and 18 in Figure
1, the maximum extent of these depressions
being approximately % of an inch and %

20 of an .inch respectively. The soldered cor-

28 forty-five inch can cut, formed and riveted

ner of the can was observed to shrink or

contract approximately s of an inch as the:

can cooled.
For further illustration an incompleted

as- described above was disassembled after

the riveting operation and it was observed

that the edge of the sheet 1” having the
overlap 7" became deflected or bowed slight-

80 ly to the left as indicated in Figure 2, the
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extent of this deflection amounting to ap-
proximately 5 of an inch. The side and
end walls appeared to be straight and true
before disassembly. '

A similar incompleted can was disassem-
bled after the soldering operation and it
was observed that the edge of the sheet 1°
having the overlap 72 became slightly bowed
or deflected to the right as indicated in
Figure 38, the extent of the deflection
amounting to approximately i of an inch,
although this deflection did not appear be-
fore disassembly. The side and end walls
of the can of Figure 8 showed an appreci-
able buckling of the character heretofore
described which buckling disappeared when
the can was disassembled and the parts per-
mitted to assume a condition' free from
strain.

As a result of extended investigation of
which a part only has been described above,
and of extended experiment, I have pro-
vided a method of manufacture which over-
comes the difficulties heretofore described
and enables me to produce cans having side
and end walls without any observable buck-
ling or distortion. I will describe a pre-
ferred method which has been successfully
followed by me in the manufacture of cans
with the result that the buckling or dis-
tortion heretofore incident to the manufac-
ture of cans in the usual way has been en-
tirely eliminated.

The usual procedure is followed except
that the metal along the seams, in this in-

1,688,528

stance the corner seams, is subjected to a
treatment which apparently neutralizes or
offsets the strains set up during the manu-
facture of the can and which are evidenced
by the buckling or distortion which appears
after the soldering operation. This treat-
ment of the ‘metal along the seam may be
effected in any suitable way to set up the
desired strain. For example, I have se-

‘cured the desired result by subjecting the

metal at spaced intervals along the seam to

.the blows of a blunt instrument such as a

blunt cold chisel, swage or cross peen ham-
mer with the incidental effect of producing
slight depressions 19 transversely of the
longitudinal axis of the seam as shown in
Iigures 6.and 7. Obviously the inner sur-
face of the sheet 5 is supported upon an
anvil during this treatinent and the precise
form of the depressions 19 will depend upon
the character of the tool employed. It will
be readily understood that both of the side
seams are similarly treated. '

After the treatment above described the

partially assembled can-is subjected to the
usual soldering operation, that is, the side
seams are successively immersed in g suit-
able fluix and then in the molten solder.
As the can cools no buckling appears and
the side and end walls, so far as can be
observed, are straight and true. The can
is then subjected to the further operations
in the usual way, that is, the bottom-is ap-
plied, riveted and soldered.
- When a can so treated is disassembled
prior to the soldering operation, it will be
observed that the edge of the sheet 1* having
the overlap 7° will fake a position appreci-
ably bowed to the left as indicated in Fig-
ure 4, the extent of this deflection depend-
ing of course upon the extent to which the
above described treatment is earried and
also upon the size of the can. In one in-
stance an examination of a forty-five inch
can showed a maximum deflection of ap-
proximately +5 of an inch and an elonga-
tion of approximately % of an inch.

Upon disassembling, after the soldering
operation, a can manufactured in accordance
with the above described method it is ob-
served that there is no bowing or deflection
of the edge of the sheet 1 having the over-
lap 7, but that the same is straight and true
as shown in Figure 5.

It will of course be understood that the
observable buckling or distortion of cans
made in accordance with the usual manu-
facturing methods varies from time to time
and with different sizes of cans and different
thicknesses of metal and it should also be
understood that the treatment of the metal
along the seam in accordance with the pres-
ent invention will vary in degree with the
varying characteristics of cans such as their
size and the thickness of sheet metal form-
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ing the walls thereof, but nevértheless the
principle of the present invention is appli-
cable and may be variously modified within
the scope of the subjoined claims.

I claim as my invention:

1. The improvement in the art of manu-
facturing sheet metal containers having a
soldered seam which comprises working the
metal along the seam in paralle]l transverse
to the length of the seam to neutralize dis-
tortion caused by the soldering operation.

2. The improvement in the art of manu-
facturing sheet metal containers having a
soldered seam which comprises working the
metal along the seam in parallel lines trans-
verse to the length of the scam prior to
the soldering operation to offset distortion
caused by the soldering operation.

3. The improvement in the art of manu-
facturing sheet metal containers having a
soldered seam which comprises elongating
the metal along the length of the seam but
not transversely thereof to set up a strain in
the metal of proper magnitude and location
along the seam to neutralize the strain set
up by the soldering operation thereby pro-
ducing a container free from appreciable
distortion. '

4. The improvement in the art of manu-
facturing sheet metal containers having a
riveted and soldered seam which comprises
riveting and slightly elongating the metal of
the seam solely in the direction of the length
thereof to neutralize distortion caused by the

5 soldering operation.

5. The improvement in the art of manu-
facturing sheet metal containers having a
riveted and soldered seam which comprises
in riveting and applying a compressive force
to the metal along the seam between adjacent
rivets and thereafter subjecting the seam
to a soldering operation. _

6. The improvement in the art of manu-
facturing sheet metal containers having a
soldered seam which comprises subjecting
the metal along the seam and in approxi-
mately parallel transverse lines to hammer
blows tending to distort the metal to an ex-
tent sufficient to compensate for the distor-
tion tendency of the subsequent soldering
operation.

4. The improvement in the art of manu-
facturing sheet metal containers having a
rviveted and soldered seam which comprises
riveting and subjecting the metal to hammer

a

blows at spaced intervals between adjacent
rivets along the seam and thereafter solder-
ing the seam.

8. The improvement in the art of manu-
facturing sheet metal containets of rectangu-
lar cross section having a longitudinally ex-
tending soldered seam which comprises se-
curing the overlapping sheets together at
the seam at spaced intervals, subjecting the
formed seam to a force tending to distort the
container in a manner similar to but in a
direction opposite to the tendency normally
resulting from the soldering operation and
then soldering the seam. :

9. The method of manufacturing sheet
metal containers of rectangular cross section
which comprises cutting, forming and assem-

* bling in overlapping relation sheets of metal

to form the side and end walls of said con-
tainer, working the overlapped metal in gen-
erally parallel transverse lines to set up a
strain therein tending to neutralize any tend-
ency to distortion produced by subsequent
soldering, soldering the overlapped metal of
each seam simultaneously along the whole
length of the seam and thereafter affixing a
bottom member to complete the receptacle.

10. The method of manufacturing sheet
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metal containers which comprises cutting -

and forming sheet metal for the walls there-
of, assembling the same in partially over-
lapping relation and fastening the overlap-
ping edges together, subjecting the sheet
metal adjacent the seams thus formed to
treatment tending to distort the same and
thereafter subjecting said seams to a solder-
ing operation whereby the seam is rendered
watertight and the tendency to distortion
eliminated and thereafter assembling a bot-
tom member with said side members.

11. Improvement in the art of manufactur-
ing sheet metal containers having longitudi-
nally extending riveted and soldered side
seams which comprises riveting and subject-
ing the sheet metal adjacent the seams to a
treatment, subsequent to the riveting opera-
tion and prior to the soldering operation,
tending to distort the seam in a direction and
to an extent sufficient to compensate for the
distortion caused by the soldering operation.

In testimony whereof, I have signed my
name to this specification this Tth day of
April, 1925.

FRANK F. BENTLEY.
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CERTIFICATE OF CORRECTION.

Patent No. 1,668,523, Granted May 1, 1928, to
| FRANK F. BENTLEY.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: ‘Page 3, line 9, chim 1, .-
after the word "paraliel" insert the word "lines"; same page, line 39, claim 5,
strike out the word "in"; and that the said Letters Patent should be read with

these corrections therein that the same may conform to the record of the case in
the Patent Office.

Signed and sealed this 5th day of June, A. D. 1928.

M. 3. Moore,
Acting Copnpisgioner of Patents.

(Seal) .



