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COMPLETE .SPECIFICATION. 

End Closures for Containers. 

We, RHEEM INTERNATIONAL INC., a Dela­
war~ United States of America Corporation, 
of 400 Park Avenue, New York, United 
States of America~ do hereby declare the in-

5 vention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des­
cribed in· and by the following statement: -

This invention relates to end closures for 
10 containers, which may be eonstructed of 

:medium gauge steel, such as 18 gauge, and 
yet will not crack or leak when the container 
is loaded and subjected to repetitive impacts 
of the type occurring. for example, during 

15 transport of the container over long distances 
by truck. 

Metal drums, or the like, having a wide 
range of sizes have long been utilised for 
storing and shipping pourable or other pro-

20 ducts. In general such drums have included 
a cylindrical body and heads respectively 
secured to the opposite ends of the body to 
provide end closures therefor. Typically, 
each head includes a circumferential knuckle 

25 extending arcuately longitudinally outwardly 
into the chime which in turn curves radially 
outwardly and longitudinally inwardly at its 
upper end over the rim of the body to ter­
minate in a double lock seam therewith. In 

30 -addition, the- central portion of each head 
radially inwardly of the knuckle is fre­
quently domed to form a bilge for the pur­
pose of increasing the capacity of the drum. 

It has been found that drums, as described 
35 in the preceding paragraph, having bodies 

a.lid· heads both constructed of medium gauge 
steel, such as 18 gauge, as designed to have a 
capacity of for example 55 gallons. experi­
ence head failure under various circum-

40 stances. Head failure of these dnims is par­
ticu1arly prevalent where the drums contain 
liquid weighing in excess of about 500 

[Price 4s. 6d.] 

pounds and the drums are shipped by truck. 
During transit of the drums •. the bottom 
heads thereof deyelop cracks in the vicinity 45 
of the knuckles and chimes which give rise to 
leaks. The cracks typtie&Ry extend radially 
outward from points one to two inches from 
the chime straight to the knucJde radius and 
longitudinally outward along the chime to SO 
terminate at the seam radius. In additioo, 
circumferential cracks are often· exhibited in 
the vicinity of the knuckle which intersect 
the radial cracks. Apparently, the cracks are 
due to · fatigue failure, the heads progres- 55 
sively cracking over a period of time· under 
repetitive stresses. In this regard, it is pre­
sumed that radial bulges or creases are 
formed in the bottom head of the drum in 
the vicinity of the knuckle due to the im- 60 
pact force of tlie liquid acting thereon when, 
for exampl~ the drum is dropped during the 
loading of a truck. the truck runs over some 
large holes or curbs, ete. The creases act as 
detrimental stress risers and resuJt hi flexing 65 
of the bottom ·head. Thereafter continued 
flexing· of the head due to vibration of the 
liquid during the remainder of the route 
.causes the creases or adjacent areas to 
crack by fatigue. 70 

It is therefore an object of the present in­
venti<?ll to provide an improved head for 
containers. · 

According to the present invention there 
is provided a metal end closure for a con- 75 
tainer, including a cylindrical chime, a fiat 
annular region · inWardly adjacent and per­
pendicular to said chime, a knuckle inter­
connecting said chime and alinular region, a 
central circular region, a circumferential 80 
strengthening section which includes an in­
clined {>Ortion interconnecting said fiat annu-
lar region and said central circular region, 
and said central circular region includes a 
central flat circular portion · and a convex 85 



·• 

annular portion extending befyveen said flat this stepis preferably at an angle of 45°. to 
circular portion and said · stre.rigthening the fiat region. It will be thus appreciated · :.. 
section. · that unlike a conventional drum. the step is ·•· z:t:-

One embodiment ;of the present invention · substantially ·more shallo:w. The fiat central .. ,. · 
5 and modifications thereof,. will now be des- p~rtion 26 :is about 16 / 45. D\vlille the. :radial . 70 

cribed by way of example with reference to widthoftheannular.po:rtiori27is187/720D. ··· 
the accompanying drawings. in which:--'." The. longitµd4tal disfiµlce bet\1'/een the flat . 

Figure 1 is a side elevation view of a drum cenmtl portioIJ. 26 and fiat $ntilar regi.()n 19 · · · 
with end closures or heads fitted. (bilge :height) is about 1 /36J). and the fongi- .·. · ... 

lO Figure 2 is an enlarged fragmentary sec- . tuclinal distance between a.Dri¢ar region · 19 .75 
tional view taken at · a dianietric plane and the outer end of the chime :22 is 5/144 D. 
through a head of the drum of Figure l. . . The radius. of curvature of the convex annu­

Figure 3 is a view similar to Figure 2 ·of a lat portion 27 is 2 27 /45. D. It has been 
modified form of head. founci in practice ~at heads in accordance . 

15 Referring to Figure 1. there will be seen to with the presentfuveiltion° having the fore.;; • 80 
be provided a metal drum 11 including a going relative dimensions· and constructed 
cylindrical tubular. body 12 having sjmilar of sheet metal of a medium gauge in a range · 
top and bottom heads 13 secttred in closing of about 22. to 16 gauge. do not exhibit 
relation to the opposite ends thereof.· The · erackirig of the type pre\iiously discussed. 

20 body 12 is preferably provided With a .· Consi<,ier.i,ng __ now a specific example of a 85 
plurality of peripheral ribs 14 ro• strengthen drum 11 havilig heads 13 in accordance with 
the body in a conventional manner. In addi- the present invention .. and designed for a 
tion; ·the ends. of the oody .. are· provided ·with. capacity of ·SS·. gallons;. it should be .. noted 
radial outward .and longitudinally . inward that the body 12. bas a 22!" inside. diameter. 

25 L-shaped bent portions 16 adapted to ·co- 23r / 11" outside ,diameter at the ribs 14. and 90 
operate ·with compleinentary radial inward a length of 34-i". The head diameter bet\veen 
and longitudinally outward U-shaped bent the outside .of the chime 22 is then 22!" as 
portions 17 provided at the peripheries of measured between the· outside peripheral sur-
the heads 13 in the formation of double face of .the longitudinal portion of the chime. 

30 locked seams 18 serving to secure the heads The longitudinal distance b~een the :P.at 95 
to· the body. annular region 19 and outer end of the chime 
. Coli~ider~ now a J?i'efer!oo ~m"bodiment is 35 /as" and the radius of knuckle 21 is i". · 

of the mvention as depICt~· m FigUres 1 and ·The radial width of fiat alinula:r region 19 is 
2. the. head 13 is provided with a fiat annu- !" and. the height measuredlongitudinajly of 

35 lar region 19. The fiat region· terminates the container of step.23 :is i''• which step is 100 
radially outward in a small .radius cfrcum- at an angle of 45° to the flat annular ·:region. 
feren:tial knuckle 21 which in t1irn ex.tends The fiat' circular central . portion 26 has an 

-. longitudinally. outward into ·the lonq;itiJdinaI 8" · diameter and : the :radius _of cu:rvat1ire of. 
portion of the chime 22. ·which: at its outer convex annular region 27 is 58!". The· bilge 

40 end -ex.tends radially outward and' longitu- depth is then y. :The· particubµ' drum just 105 
dinally inward t:o terminate·in the L-shaped desctibed·may be made of: any gauge sheet 

·bent portion 17; The fiat region 19 term.in- steel in a range of 22 to 16 gauge. cir any 
ates radially inward in a shallow inclined ·eoinbination· of· these gauges .. ·. . .· . 
step• 23 •. which in th~ present instance is in- Although th~ longitudinally offset cfrcum~ 

45 clined radially inward and longitudinally out- ferential strengthening section has been p:ro- 110 
ward with respect to the .drlini body 12. and vided as a shallow inclined step in the em­
comprises a strengthetiing ·section. The step bodiments of the head hereinbefore des-
in turn terminates inwardly in a bilge 24. cribed in detail. it will· be appreciated that 
which it is of importance to note includes a various alternatives may be employed such 

SO fiat circular central portion 26 and convex as that depicted. in Figure 3. In this .regard. 115 
annulaf portion 'J.7 ex.tending between por- a head 37 is provided which, as in the <:a$e 
tion 26 and step 23. The fiat central portion of the heads 13. and 28. includes a chime 38 
26 is slightly inwardly longitudinally spaced . terminating. at its. ciutet end iR. an L-shaped 
from .the outer .end of ·the chime ·22. bent pol;1i~n·39 for~. facilitating securance of 

55 With regard to the preferred. ,relative di- the head to·.the· body· of a drum by means 120 
mensions of the vHious portions of the head of a double seam joint. The head is pi'o-
13. this may be conveniently ex.pres8ed in vided with a fta.Uumular region 41 inwardly 
terms- of the head diameter. D. that is, the adjacent and perpe,ndicular to the chime. ·.· · 

. distance between the outside peripheral sur- which , annular ' region outwardly merges .· 
60 face-of the longitudinal portion~of the chime. smoothly with the chime through the inter- 125 

The :radial width Of the fiat annular region . mediary of .a smaI1- · radiµs circumferen,qal 
19 is adva.J)tageously about i/45 D. while knuckle 42. As in :the case .of the .head 13 • 

. the radius· of knuckle 21 is about 1/90 D. head 37 includes a central bilge 43 having·• 
The height measured longitudinally.· of the a fiat centre. and coli.vex annular outer por,-

· 65 conUt,iner of step 23 is about ljl80 D; and ti.on. In the .present instanc~ however.· th.e 130 
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strengthening section in provided as a cir-
. cumferentially extending relatively shallow 

-(.;~. outwardly convex bead 44 interconnecting 

the inner portion of fiat annular region 41 
5 and the _bilge 43. 

The bead is inclined outwardly a short 
distance from the fiat annular region to, in 
turn, recurve inwardly and merge smoothly 
with the bilge. The configuration of head 37 

10 has likewise been found to be highly effec­
tive in preventing the formation of cracks. 

The present invention thus provides end 
closures having a novel reinforcing con­
figuration in the region inwardly adjacent the 

15 chime. As a re&µt this region of the end 
closure is highly resistant to flexure and does 
not bulge or crease upon impact of liquid 
contents of the drum with the closure. Since 
the bulges are prevented from forming, the 

20 head does not crack. 

WHAT WE CLAIM IS:-
1. A metal end closure for a container 

including a cylindrical chime, a fiat annular 
region inwardly adjacent and perpendicular 

25 to said chime, a knuckle interconnecting said 
chime and annular region, a central circular 
region, a circumferential strengthening sec­
tion which includes an inclined portion inter­
connecting said flat annular region and said 

30 central circular region and said central cir­
cular region includes a central fl.at circular 

portibii. !lnd a convex annular portion ex­
tending between said fl.at circular portion 
and said strengthening section. 

2. A metal end closure according to 35 
claim 1 wherein said inclined portion is at 
an angle of about 45 ° to the flat annular 
region and extends a perpendicular distance 
of approximately i inch from said region. 

3. A metal end closure according to 40 

either of the previous claims wherein said 
central fiat circular portion has a diameter of 
approximately 16/45 D and said convex an­
nular portion has a radius of curvature of 
approximately 2-27 /45D wherein D repre- · 45 

sents the distance between the outside peri­
pheral surface of the longitudinal portion of 
the chime. 

4. Ametal end closure according to any 
of the previous claims wherein said 50 
strengthening section is. an outwardly convex 
bead. 

5. A metal end closure substantially as 
hereinbefore described with reference to Figs. 
1 and 2, or Fig. 3 or Fig. 4 of the accom- 55 
panying drawings. 
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3 
strengthening section in provided as a cir- portion and a convex. annular portion ex-

cumferentially extending relatively shallow tending between said fiat circular portion 

outwardly convex bead 44 interconnecting and said strengthening section . 

the inner .J;rtion of flat annular region 41 2. A metal end clo~ure according to 35 

and the · e 43. 
claim 1 wherein said inclined portion is at 

. The bead is inclined outwardly a short an angle of about 45° to the fiat annular 

distance from the flat annular region to. in region and extends ·a perpendicular distance 

turn. recurve inwardly and merge smoothly of approximately i inch from said r~n. 

with the bilge. The configuration of head 37 3. A metal end closure accor · g to 40 

has likewise been found to be highly effec- either of the previous claims wherein said 

tive in preventing the formation of cracks. central fiat circUlar portion has a diameter of 

The present invention thus proVides end a~ximately16/45 D and said convex. an-

closures having a novel reinforcing con- n portion has a radius of curvature of 

:ti.on in the r~n inwardly adjacent the approximately 2-27 /4SD wherein D repre- 45 

e. As a resu t this region o the end sents the distance between the outside peri-

closure is highly resistant to flexure and does pheral surface of the longitudinal portion of 

not bulge or crease upon impact of liquid the chime. 
contents of the drum with the closure. Since 4. A metal end closure according to any 

the blilges are prevented from forming. the of the previous claims wherein said 50 

head does not Crack. 
strengthenmg section is. an outwardly convex. bead. 

WHAT WE CLAIM IS:-
5. A metal end closure substantially as 

1. A metal end closure for a container hereinbefore described with reference to Figs. 

including aa$indrical chime, a flat arµiular 1 and 2, or Fig. 3 or Fig. 4 of the accom- 55 

region inw y adjacent and perpendicular panying drawings. 
to said chime. a knuckle· interconnecting said 
chime and annular region, a central circular H. D. FITZPATRICK & CO .• 

region, a circumferential strengthening sec- Chartered Patent Agents. 

tion which includes an inclined portion inter- 5 Park Gardens, Glasgow, C3, 
'b~ 

connecting said flat annular region and said 
and 

central circular region and said central cir- 3 Gra.y's Inn Square,. London, W.C.1 • 

cular region includes a central fiat circular 
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