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3,160,312 
di-EEPlNG CONTABIER 

Frederick .iolnrston, Pittsburgh, Pa, assignor, by mesne 
assignments, to American Light ‘Gaga Drum €orpora 
tion, New York, N.Y., a corporation of New York 

Filed Apr. '23, 1%2, Ser. No. 139,357 
‘7 Claims. (iCi. 228-67) 

This invention relates to improvements in metal ship 
ping containers, and more particularly to steel drums 
made of sheet metal, in which at least one head or end 
is secured to the shell in a permanent leakproof manner, 
and in which both heads’or ends are advantageously so 
secured. 
The invention includes improvements in light-weight, 

steel drums made of light gauge steel, which are leak 
proof and which have other advantages which enable 
them to be used to replace steel drums made of heavier 
gauge steel. 
The invention also includes steel drums made of heavier 

gauge steel, which have advantages which enable them to 
be used to replace heavy gauge drums with reinforced 
chimes. ' ' 

The most commonly used method of securing the sheet 
metal head or end of a drum to its sheet metal shell or 
cylindrical portion is by forming complementary radially 
outwardly extended ?anges on the head and on the shell, 
assembling the head within the shell with the ?anges in 
contact with each other, supporting this assembly on 
chucks, rotating the assembled head and shell and fold‘ 
ing the ?anges together by suitably grooved wheels pro 
gressively moving toward the axis of the shell, to form a 
chime known as a double seam. The infolding of the 
?anges is completed by compressing and compacting the 

, folds of the double seam to the desired ?nal form. 
This conventional double seam on steel drums has 

numerous weaknesses which are well known to those 
skilled in the drum-fabricating industry and are well un 
derstood by various inspection agencies which ?nd it 
necessary to prescribe rigid tests before approving double 
seamed drums for shipment’ on common carriers. 
The primary purpose of forming’ a double seam is to 

produce a le'al’proof joint to prevent leakage of the con 
tents of the drum during shipping, handling or storage 
of the drum. But due to the fact that the metal of the 
double seam is only mechanically interlocked, the folds 
of the metal must remain in this intimate contact in order 
that the seam may remain leakproof. Any distortion of 
the chime, due to either a drop of the drum or other 
impact on the chime, is likely to induce a slight separa 
tion of the folds of the chime, resulting in a leak. 

In the operation of forming the double scam, the seam 
ing wheels are required to exert tremendous pressures in 
order to compact the folds of the seam, in the course of 
which the metal is severely bent upon itself and pinched. 
The great pressure frequently results in the formation vof 
sharp edges, particularly at the top of the seam. This 
frequently results in the crushing and partial‘ fracturing 
of the metal‘and the formation of incipient cracks in 
the metal of the seam, resulting in leaks in testing, ship 
ping, storing, and normal handling of the ?lled drums. 

Attempts have been made to overcome these objections 
to a double seam by the use of sealing compounds, by 
adding reinforcing metal bands around the double seamed 
chime, and also by welding the chime. The use of seal 
ing compounds has its limitations‘ and objections. The 
applicationof reinforcing metal bands involves an added 
expense and added operations. And the welding of the 
double seam only partially overcomes’its de?ciencies. 
The present invention provides an improved metal con 

tainer which avoids the formation of a double seam and 
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provides instead a welded tubular chime of a special con 
struction which overcomes the objections and de?ciencies 
of the double seam and has special advantages in its 
method of production and in the resulting drum. 
Among the objects of the invention are the‘ following: 

to produce a chime for a metal drum which will be leak 
proof without any dependence upon the tightness of the 
infolding of the meeting head and shell ?anges; to provide 
a chime in which the metal in the chime is not over 
stressed, pinched or fatigued to cause incipient fractures 
or cracks; to produce a chime which will not require a 
great crushing pressure in the formation of the chime, 
thus eliminating the requirements of ‘heavy machinery and 
great power for its fabrication; to produce a chime which 
will not require a sealing compound toinsure a leakproof 
construction; to produce a chime which‘will be stronger 
in resisting distortion than the conventional double seam; 
to produce a chime which will not leak as a result, of 
any distortion of the chime; to produce a chime which 
is tubular in conformation; to produce a chime which will 

' successfully withstand the required 4-foot or 6-f00t drop 
test, striking upon concrete, when the fully ?lled drum 
is dropped on the chime striking on a concrete floor; to 
produce a chime which will not open when subjected to 
the prescribed hydrostatic pressure tests-and will with? 
stand hydrostatic pressures which produce stresses ap 
roaching the ultimate strength‘ of the sheet metal of 

which the drum is made; to produce a ?ange welded chime 
in which the mating head and shell ‘?anges are so formed 
that the subsequent roll forming or curling of the welded 
?anges into a chime will not ‘impose any shearing or 
tearing stresses on the weld or on the metal adjacent to 
the weld; to produce a chime which is formed with a sub 
stantially radially disposed stiffening strength member 
located interiorly of and intermediate the top and bottom 
of the chime, thus forming what may be termed a -“honey-v 
comb” construction; and to produce a chime which is sub 
stantially larger than a double seam made of the same 
thickness of sheet metal. , 

In producing the drums with the new improved chimes, 
the shell or cylindrical portions of the drum and the head 
(which may be the top or ‘die ‘bottom end of the drum)‘ 
are provided With outwardly extending ?anges and are as—_ 
sembied with the head within the shell, with the ?anges in 
contact with each other and extending“ outwardly, and 
with the flange on the head extending outwardly beyond 
the ?ange ‘on the shell. The ?anges are then welded at 
a location which vis away from the angles of the ?anges 
and also away from the outer edges of the dances, so that 
there will be outwardly projecting portions of both ?anges 
beyond the weld and so that there will be su?icient metal 
for the forming of the end portion of the‘tnbular chime 
between the weld and the angles of the ?anges. It will 
be understood that these angles of the ?anges may also 
be referred to as curved sections joining the ?anges to 
the walls of the drum shell and head respectively. 

It is also important that the radius of the angle at the 
inner end of'the head ?ange is made smaller thanthe 
nesting radius of the shell ‘flange. 
radii is made suiiicient so that the metal of the head 
radius will re-form to just snugly engage'the metal of the 
shell radius without developing any shearing actionbe 
tween the head and shell metal. 
With the head thus inserted in the shell, and‘ with the‘ 

?anges so welded, the ?anges are subjected to a controlled 
infolding of the flanges by the use of specially grooved 
curling wheels and chucks which‘form the ?anges into 
theitubularishaped chime, with the outer portions of the 
?anges beyond the weld so formed or curled as to ‘re-' 
inforce and strengthen or stiffen the resulting oval chime. 
The welding of vthe flanges is advantageously carried 

The difference in these ' 
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out ‘by electric resistance welding. The ?anges should be 
carefully .cleaned ‘to present fresh surfaces before they 
are welded. While electric resistance welding is advan 
t-ageously used, other types of welding may be used or 
other means of joining. the ?anges with an integral union 
such as soldering, brazing or the use of suitable cements 
which give the equivalent of a fused union. 
The location of the zone of welding or fusion of the 

flanges‘ is important. It should be kept well clear of any 
point of possible impact and away from the point of wear 
or abrasion, to avoid or minimize danger of fracturing. 
The fusion zone or welded zone is advantageously located 
at about the center of the height of the curled oval chime. 
As a result of. the forming of the ?anges into an oval 

chime, the portion of the oval chime which supports the 
drum is away from the weld and has a rounded end por 
tion in contrast with the sharp angle of a double seam. 
The making of‘ the steel drums with the new welded’ 

tubular chimes enables steel drums, e.g. of 55 gallons ca— 
pacity, to be made of light gauge steel, such as 24-gauge 
steel, which will withstand the drop test and other tests 
for such drums. Single trip, light gauge steel drums can 
thus be'made which are suitable for replacing drums now 
made of heavier gauge metal. . 
With such‘ light gauge drums, the’ head which forms 

the bottom of the drum is advantageously provided with 
a support, or formed with a portion of the head serving 
as a support, and extending to approximately the same 
level as the end of the chime, so that during shipment the 
drum will be supported'in part by the head and in part 
by the chime. » ' 
With such light gauge drums, made e.g. of 24-gauge 

steel, the shell or cylindrical portions of the drums are 
advantageously provided‘ with three or more ?at rolling 
hoops, which serve to strengthen or reinforce the shell 
portion of the drum. 

> Light gauge drums can thus be made of steel of less 
than ZO-gauge, e.g., ZZ-ga-uge or 24-gauge for 55-gallon 
drums, and an even thinner gauge of steel for 30-gallon 
drums. ‘ ' ' 

Steel drums are also commonly made of heavier gauge 
steel, such as SS-gallon metal containers of 18, 16 or 14 
gauge. With certain, of the heavier gauge drums, the 
double seams are reinforced by reinforcing metal bands. 
This requires ‘an added operation in the production of the 
drum, involving the addition to the double seam of a re 
inforcing chime hoop and subjecting it to the action of 
a curling wheel to complete the curling, compressing and 
compacting operation necessary to lock the reinforcing 
hoop securely over the conventional double seam chime. 
The improved drums of the present invention, made of 

heavy gauge steel, with the welded tubular chimes, enable 
the use of such reinforcing chime hoops to be eliminated. 
Steel shipping containers of heavy gauge steel made with» 
‘the improved welded tubular chimes of the present inven 
tion are capable of withstanding all I.C.C. tests required’ 
of the drums currently produced from heavier gauge, 
shell, head and bottom construction, and further rein 
forced with the costly heavy gauge chime reinforcing 
hoops. ' 

p The invention will 
with the accompanying drawings, which illustrate in a 
somewhat conventional and diagrammatic manner, one 
form of drum embodying the invention and one method 
of making the drumwith the improved chimes, but it will 
be understood that the invention is not limited thereto. 

Inthe accompanying drawings, ’ 
FIG- 1 is a perspective view of the shell or cylindrical 

portion of the drum before assembly, showing the re 
inforcing ?at hoops and-?anges; 

FIG. 2 shows one form of drum head or end before 
assembly, this form being that of the drum bottom illus 
trated in FIG’. 9; . r ' 

FIG. 3 is an enlarged cross-section showing the welded 
?anges and the adjacent portions of the shell and drum 
head, before the formation of the tubular chime; 

be further described in connection 
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4 
FIG. 4 is a similar sectional view showing the com 

pleted chime; 
FIGS. 5 and 6 illustrate the ?rst stage in the formation 

of the chime, FIG. 5 illustrating the position of the 
welded ?anges on the chuck, and the ?rst curling Wheel 
in position prior to its advance toward the rotating 
welded ?anges, and FIG. 6 illustrating the position at the 
completionof the ?rst curling operation; 
FIGS. 7 and 8 illustrate the, second stage in the forma 

tion of the chime, FIG. 7.illustrating the position of the 
partially curled ?anges on the chuck, and the second ?n 
ishing curling wheel prior to its advance toward the par 
tially curled ?anges, and FIG. 8 illustrating the position 
of the partsrat the completion of the curling operation; 
and 
FIG. 9 shows one. form of ?nished drum with the tubu 

lar chimes at both ends. 
In making the new drums, a shell or cylindrical por 

tion 1, such as illustrated in FIG. 1, is provided with end 
?anges 2 and 3 and with ?at rolling hoops 4. This ?gure 
illustrates the shell or cylindrical portion, made of e.g. 
24-gauge steel with four ?at reinforcing rolling hoops. 
Steel drums of 55 gallons capacity, and of heavier gauge 
steel, usually have two curved rolling hoops located at 
about a third of the length of the drum from each end. 

FIG. 2 shows one form of drum head suitable for use 
at the bottom of the- drum. This drum head 5 has 21 pe 
ripheral ?ange 6 which is wider (longer in cross-section) 
than the ?anges 2 and 3 on the drum shell. It has a cy 
lindrical wall portion 7 which ?ts or telescopes into the 
cylindrical portion of the drum shell, and it has portions 
8 whichare bent downwardly to a level which is the same 
as or which approximates the bottom'ot the drum chime. 

' A series of three inwardly extending annular projections‘ 
9, it} and 11 are located between the portions 8 of the 
drum head. The centraliportion of the drum head mem 
ber 5 including the portions 8 is joined to its cylindrical 
wall portion 7 by a section 7a having a large radius as 
shown in FIGS. 3 and 4-. i 
From FIG. 3, it will be seen that the radius 13 of 

the angle of the head ?ange is smaller than the radius 
12 of the shell ?ange. The difference in these radii is 
sufficient so that the metal of the head radius will snugly 
engage the middle of the shell radius without developing 
any shearing strain between the head and the shell metal 
during the chime formation. 
The ?anges are shown in FIG. 3 and FIG. 5 as at right 

angles to the axis of the drum. If .the ?anges are Welded 
in an angular posit-ion which is other. than at right angles 
to the shell axis, the ?anges should be bent or de?ected 
to a position’ at right angles to the axis of the drum, which 
is the position in which they are. shown in FIG. 5. 
The curling operation by which the ?anges are con 

verted into the ?nal tubular chime isa two-stage oper 
ation, with the ?rst stage illustrated in FIGS. 5 and 6 and 
the second stage in FIGS. 7 and 8. 

In FIGS.'5 and;6, the ?rst curling wheel 20 has a cir 
cular groove 21, and the chuck 22 supports the drum 
shell and head. ' ' 

FIG. 5 illustrates the position of the welded ?anges 
on the chuck and the location of the ?rst curling wheel in 
position prior to its advance toward the rotating welded 
?anges. . 

FIG. 6 illustrates the position of the ?rst curling wheel 
in its preferred position at the completion of the ?rst curl 
ing operation, and accordingly this view also shows the 
preferred con?guration of the ?anges at the completion 

' ofthe ?rst step‘ of the chime curling. 
FIGS. 7 and 8 illustrate the second stage of the curling 

'Ihe curling’ wheel 23 has the circular groove 
24 therein, and the chuck 25 supports the drum during 
this latter operation. , 

7 FIG. 7 illustrates the position of the partially curled 
?anges on the chuck and the second or ?nishing curling 
wheel in position prior to its advance toward the partially 
curled ?anges. I 
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FIG. 8 illustrates the position of the parts at the com 
pletion of the curling operation, showing the second 
wheel in the ?nal position, and also illustrating the con 
formation of the curled chime produced by the advance 
of the ?nishing wheel toward the partially curled ?anges. 
From FIGS. 5 and 6, it will be seen that the ?rst step 

of the curlint7 of the ?anges bends the outer portion 16 
of the head ?ange 6'inwardly to a tubular or rounded 
shape, with the end or edge of the ?ange in contact with 
or adjacent the welded portion 14. It will also be seen 
that in the second step of the process, illustrated in FIGS. 
7 and 8, this inturned or tubular portion of the outer por 
tion 16 of the head ?ange is retained in a somewhat modi 
?ed form, and that both ?anges are formed into an oval 
chime of tubular double walled cross-section, as illus 
trated in FIGS. 4 and 8. 

In the oval chime, the outer edge portion 15 of the shell 
?ange is bent inwardly and ends substantially at right 
angles in close proximity to the shellnear the bottom 
of the chime as shown in FIG. 8, or near the side of the 
chime in FIG. 4, and serves to reinforce this portion or" 
the chime. The outer portion 16 of the head ?ange en 
closes the end (edge portion 15) of the drum ?ange and is 
turned back so that outer portion 16 has a portion resting 
on the shell and with the end or edge extending outwardly 
to the Weld 14 (which is located near the middle of the 
outer portion of the chime), thus forming a transverse 
reinforcing stiffener to strengthen the curl against an in 
ward thrust such as imposed by a diagonal drop of the 
drum on the chime. 

This inturning of the ?anges results in the formation of 
a'chirne of tubular cross-section, with an inner tubular 
portion formed by the inturning of the edge of the ?ange 
outer portion 16. The weld is at about the middle of 
the chime and away from the end portion of the chime. 
The oval chime is thus one in which the inturning of 

the outer portions of the ?anges, beyond the weld, serves 
to strengthen and reinforce the chime. 

In a double scam, the radial thickness of the seam is 
never more than the thickness of the ?ve layers of the 
metal of which the seam is formed; and in practice this 
scam thickness may be less, due to the tremendous seam 
ing pressures applied to compact the folds of the metal. 

In contrast with such a structure and thickness, the 
tubular chime of the present invention is approximately 
twice as thick as the conventional double seam made from 
the same thickness of metal, and also, as distinguished 
from a double seam, the oval chime of the present inven 
tion has a relatively large, nicely rounded radius at the 
bottom of the chime, as indicated at 18 in FIG. 4, and a 
smaller, but clearly rounded radius 19 at the top of the 
curled chime. It will also be seen that the outer portions 
of the ?anges beyond the weld are curled and formed into 
reinforcing members, with the outer portion 15 of the 
shell ?ange extending inwardly, and the outer portion 16 
of the head ?ange extending ?rst inwardly and then out 
wardly. 
One test for drums with conventionally formed double 

' seams is the prescribed four-foot drop test, for light gauge 
drums, and a six-foot drop test for heavy gauge drums, 
upon a concrete ?oor. The rounded or tubular curled 
chimes of the present invention form a rounded contour 
where the drum is dropped on the ‘chime, which is 
stronger than the conventionally formed double seam 
using the same amount of material. 
The location of the weld away from the‘ end of the 

chime and the provision of a rounded portion of the chime 
between the weld and the cylindrical portion of the drum 
protects the drum both during the drop test and also 
from wear and friction when the drums are dragged along 
the ?oor. 
The drum illustrated is a light gauge steel drum of 

e.g. 24-gauge steel. With this thickness of metal, the cir 
cular grooves 21 of the ?rst stage of the curling process 
was jégnds of an inch wide, and the groove 24 in the 
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6 
second stage of the curling process, 1%,2nds of an inch 
wide. The height of the chime was approximately 0.336 
inch, and the thickness of the chime approximately .254 
inch. These chimes extend outwardly about twice ‘the 
distance of a double seam of the same thickness'of metal, 
but do not extend out as far as the rolling hoops 4. 

It will be evident that, with drums of heavier gauge 
steel, there will be a corresponding change in the grooves 
of the forming wheels and in the size of the ?nal tubular 
chime. , 

The drum ends or heads can also be varied with the 
gauge of the metal used. With heavy gauge drums, the 
drum heads or ends may not need any special support, 
and the ordinary curved heads or ends can be used. 
With light gauge drums such as illustrated in FIG. 9, 

the head or end at the bottom of the drum has supporting 
portions 8 formed therein, extending to or approximately 
to the level of the ends of the chimes, so that, when the 
drums are ?lled with liquid, these portions of the drum 
bottom will be supported by the same support as the 
chimes. This type of drum end has the advantage of 
overcoming vibration and resulting weakening, which 
might occur if the drum bottom of thin metal was not 
properly supported. . i 

The drum head 26 at the top of the drum of FIG. 9 
has two ?lling openings 27 and 28 and has the central and 
main portion of the drum head extending upwardly to a 
level approximating that of the top of the drum chimes, so 
that, if the drum should be inverted, this portion of the 

V ' drum head would serve to support the contents of the I‘ 

drum in much the same manner as the drum heads shown 
at the bottom of the drum in FIG. 9. 

I claim: - 

1. A steel drum made up of a shell having a cylin 
drical wall with a head member at each end having a 
cylindrical wall portion telescoped within the end por 
tion of the sheel, the head' and shell members having 
?anges joined by curved sections to their respective wall , 
portions, the shell and head member ?anges being con 
tinuously welded together at a location which is away 
from the edges of the ?anges and also away from the 
curved sections of the ?anges, said head and shell ?anges 
at each end of the drum being formed into a tubular chime 
of double-walled hollow cross-section having the welded 
portion near the middle of the outer portion of the chime, 
the ?ange on the head member being longer in cross-sec 
tion than the shell ?ange, and the portion of said head 
?ange beyond the weld being curled into contact with the 
surface of the shell with the edge portion of the ?ange 
extending outwardly toward the central portion of the 
tubular chime. ' r . 

2. _A steel drum as de?ned in claim 1 wherein said edge 
portion of the head ?ange extends outwardly and engages 
the weld at the central portion of the tubular chime. 

3. A steel ‘drum as‘de?ned in claim 1 wherein the por 
tion of the shell ?ange beyond the weld is’ curled in 
wardly in contact with the inner surface of the portion of 
the head ?ange which is in contact with the shell. 

4. A steel drum as de?ned in claim 1 made of light 
gauge steel and having a head member at the bottom of 
the drum comprising a central portion‘which is joined to 
its cylindrical wall portion by means of a section having 
a large radius, ‘the central portion of said bottom head 
member extending downwardly to approximately the 
level of the bottom of the drum chime. 

5. A heavy gauge steel drum as de?ned in claim 1 made ‘ 
of heavy gauge steel of l8-gauge or heavier. 

6. A steel drum made up of a shell having a cylindrical 
wall with a head member at each end having a cylindrical 
wall portion telescoped within the end portion of the shell, 
the head and shell members having ?anges joined by 

,i curved sections to their respective Wall portions, the shell 

75 
and head member ?anges being bonded together along 
a circular ribbon-like region disposed away from the 
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edges of the ?anges and also away from the curved 
sections- of the ?anges and extending continuously around 
t-he‘?anges, said head and shell ?anges at each end of the’ 
drum being formed into a tubular chime of double Wall. 
hollow cross-section having the circular ribbon-like bonded 
region disposed near the middle of the outer portion of 
the tubular chime, the ?ange on the head member being 
longer than the shell ?ange, and the outer portion of ' 
the head ?ange beyond the bonded region being curled 
into contact with the surface of the shell with the edge 
portion of the ?ange extending outwardly towards the 
central portion of the tubular chime. 

7. A steel drum as de?ned in claim 6 wherein said edge 
portion of the head ?ange extends outwardly and engages 
the central portiongof the tubular chime. 
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