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CONTAI NER W TH | NTEGRAL MODULE FOR HEATI NG OR COCLI NG
THE CONTENTS CROSS- REFERENCE TO RELATED APPLI CATION 5
This is a Continuation-in-Part of application serial no. 081250, 537,

filed May 31, 1994 BACKGROUND OF THE | NVENTI ON
10 ’lf)‘r“bsent i nvention relates generally to cofCA{U§2¢64%,
heati ng or cooling materials such as food, beverages, nedicines, and
the Iike and, nore specifically, to a container that includes an

I nternal nodul e that adds heat to or renoves heat fromthe materials
in the surrounding container. Cont ai ners may have integral

nodul es for warm ng material s t e ch_as Japanese
sake, coffee, or soup. Exanpl%énﬁrﬁﬁwqa'&%&hﬂ- M%'ﬁ'r% O&Jnt ainers are
disclosed in U S. Patent No. 4HEATINGAQR COOQIANGt THE CONTErM'naguchl et al.,
and U.S. Patent No. 4,784,113, issued to Nagai et al. Such contai ners

typically include an outer ich the food or 20 beverage is
seal ed, and a seal ed nodul eEBBSShﬁ%F%\CE N2 REMTER APRLIGATION “cheni cal
reactants. The& reactants are stable when separated from one anot her

but,_when m xed, produggye mﬁpgh&n §iEBEhI A kprlEafich K604 hd B 250, 537

corrbl nati ons of other reac duce en ermcC reactio 0 cool
t he contai ner contfiefd May 31,

BACKGROUND OF THE INVENTION
10 |
The present invention relates generally to containers for heating or
cooling materials such as food, beverages, medicines, and the like and, more
specifically, to a container that includes an internal module that adds heat
to or removes heat from the materials in the surrounding container.

15 Containers may have integral modules for warming materials in the
container, such as Japanese sake, coffee, or soup. Exampies of such self-
heating containers are disclosed in U.S. Patent No. 4,640,264, issued to
Yamaguchi et al., and U.S. Patent No. 4,784,113, issued to Nagai et al.
Such containers typically include an outer can, in which the food or

20 beverage is sealed, and a sealed module or inner can that contains two
chemical reactants. The reactants are stable when separated from one
another but, when mixed, produce an exothermic reaction. Itis known that
combinations of other reactants will produce endothermic reactions to cool
the container contents.

25 The inner can is typically disposed adjacent one end of the outer can.
The inner can has two chambers, each of which contains one of the
chemical reactants, separated by a breakable barrier such as metal foil or a
thin plastic film. Typically, one of the reactants is in solution, and the other
is in a solid powdered or granular form. A rod extends into the outer can at

30 the end adjacent the inner can. One end of the rod is adjacent to the
barrier, and the other end terminates in a button outside the outer can. To
initiate the reaction that warms or cools the contents of the outer can, the
can is disposed with that end upright. Depressing the button forces the rod
downward, breaking the barrier and allowing the liquid reactant to drop into

35 the solid reactant. The end of the rod may have a flared head to facilitate
complete puncturing of the barrier. The heat produced by the resulting



25 ; . The inner can is typically disposed adjacent one end of the

outer can. The i nner can has two chanbers, each of which contains one
af the chem' cal reactants, separated by a breakable barrier such as
metal foil or thin plastic film Typically, one of the reactants is
in sol ution, ot her is in a solid powdered or AR form A
rod extends \Iwg,?gm%lﬂg outer can at 30 the end adj acent thepg:ir nneél?déan One
end of the rod is adjacent to the barrier, and the other end
terninates in a button outside the outer can. To initiate the
reaction that warnms or cools the content-2-of the outer can, the can

i s disposed with that end upright. Depressing the button forces the rod
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solid liquid reactant. One end of the cap is sealed with the foil barrier, and the

rod extends through an opening in the other end of the cap. Depressing the
button forces the rod to slide in the opening until it punctures the foil barrier.
15 Practitioners in the art have found that forcing a rod through the foil opens
a large passage through which the liquid reactant can flow, thereby
minimizing the time required for the liquid to drain from the cap into the
remainder of the inner can. However, fabricating and assembling the
multiple components increases the cost of the container. Furthermore, liquid
20 can leak between the rod and the opening in the cap through which the rod
moves. Practitioners in the art have therefore disposed a ring of wax around
the rod where it exits the inner can to improve sealing. The step of adding
the wax, howaever, increases the manufacturing complexity and, uiltimately,
cost of the container. Seli-heating and self-cooling containers known in the
25 art may also leak the powdery material that is the product of the completed
reaction through the vents when the container is inverted.
The inner can may be unitarily formed with the outer can, as
illustrated, for example, in U.S. Patent No. 3,970,068, issued to Sato, and
U.S. Patent No. 5,088,870, issued to Fukuhara et al. The unitary container
30 body is formed by providing a metal cylinder that is open at one end and
closed at the other, and punching or deep-drawing a cavity in the closed
end. A cap containing the liquid reactant is attached to the open end of the
cavity.
It would be desirable to provide a self-heating or self-cooling container
35 that has a minimal number of separate parts and can be economically
manufactured. It would also be desirable to provide such a container with



react:ant and has a short, tubular cap sealing one end. The cap contains the
liquid reactant. One end of the cap is sealed with the foil barrier, and

t he rod extends through an opening in the other end of the cap.
Depressing the button forces the rod to slide in the opening until it
punctures the foil barrier. 15 Practitioners in the art haye_faqund that
forcing a rod YROOMIA t he foil opens a | arge passage tﬁ%Bﬁﬁﬁv Ich
the liquid reactant can flow, thereby mnimzing the time required
for the liquid to drain fromthe cap into the remai nder of the inner
can. However, fabricating and assenbling tfie mul ti pl e conponents

I ncreases the cost of the container. Furthernore, liquid 20 can | eak
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PCT/ US96/ 16421 contained in the cap, which is disposed in the opening of the material cavity.
15  Although these reactants may be included in any compounds or mixtures
known in the art, the first reactant is preferably a solid and the second
reactant is preferably a liquid that produce an exothermic or endothermic
reaction upon mixing. Mixing of the reactants, which may comprise any
suitable chemical compounds or mixtures, produces an exothermic or
20  endothermic chemical reaction, depending upon the reactants selected. The
contents of the material cavity surround a portion of the wall of the reactant
cavity, thereby facilitating conduction of heat.
The cap includes a flexible member at one end and a breakable barrier
closing the other end. The cap has one or more prongs extending toward
25  the barrier from one or more points on the inner surface of the flexible
member. With the exception of the barrier, the cap is of unitary
construction. A user may depress the outer surface of the flexible member
with a finger to actuate the container. Prior to actuation, the flexible
member is in a retracted position. In response to the force applied to the
30 flexible member by the user, the prong or prongs move in an axial direction,
i.e., toward the barrier, thereby puncturing it and allowing the first and
second materiais to mix. After removing finger pressure from the fiexibie
member, it may snap or lock into the depressed or extended position with
the prongs extended or it may resiliently resume the retracted position.



-3- 5 . i nproved vent sealing to prevent |eakage of powdery reaction

praducts. These problens and deficiencies are clearly felt in the art
and are sol ved by the present invention in the nmanner described
bel ow. 5 SUWMARY OF THE | NVENTI ON In

one aspect, ent invention conprises a container bodger

sealedpcap a?hgﬁgkgﬁd of the body, and a closure at the other eﬁg’gylth
body.. The body may have any suitable generally tubular shape, such as 10
cylindrical or bottle-shaped. The body has two unitarily forned cavities: a
material cavity and a reactant cavity. The food, beverage, nedicine or

ot her material to be heated or cooled is contained in the materi al
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menber is in a ret ﬁ I'n response
30 flexible nmeAbeyvt pential axis suchigs admwgp re gy Gther avmetrw endiaints
direction, 15 at different radial distances from the axis are at different axial distances, and

points at any given radial distance are at the same axial distance. in the
latter example, prior to actuation, all points on the inner surface of the
fiexible member are at the same axial distance. Still other shapes, such as
an accordion-like, button-shape, may also be suitable. In response to the

20 actuation force, the entire flexible member may flex or only portions of it
may flex. The actuation force, however, may be applied to any movable or
deflectable portion, flexible or non-flexible. The flexible member may be
made of a semi-rigid material such as plastic or an elastomeric material such

_ as rubber.

25 The cap may have one or more vent channels disposed around its
periphery that allow gaseous products of a reaction to escape but inhibit
leakage of solids.

After the reaction in a self-heating or self-cooling container is started,
the user may invert the container. The gaseous reaction products escape .

30  through the vent channels. After the reaction is completed, the user may
remove a closure, such as a pull tab, to access the contents for
consumption. Despite the then-inverted orientation of the container, the
channels minimize leakage of solid reaction products. (The liquid reactant
does not leak because it is used up in the reaction or absorbed by the

35 solids.)



i.e.,;teward the barrier, thereby puncturing it and allowing the first and
second materials to mx. After renoving finger pressure fromthe flexible
nmember, It may snap or lock into the depressed or extended position with
the prongs extended or it may resiliently resunme the retracted position.
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The flexible menber may have any suitable shape that allows multiple
points on its inner surface to nove in an at |east partially axial
direction in response to a force havgng at | east a conponent in that
direction. For exanpl e, the inner surface of the flexible nmenber may

cap body) pri or to | TheJfgaeifiEBaptar i) SHG fentlPeh Wi dinbalesbr
shape upon act uat irsesent inventipn.ewilht beaange merenepparand wheenesfarning ftpathe
shape prior to actigpéwing sPecifitdtion, clairs&Nérti sedoribéhyang BRslvingsa convex or

bul bous shape (when viewed fromthe interior of the cap body) upon

actuation. The shape of the inner surface of 10 the flexible nmenber may
be described it terms of the IEUBERESCRIPTIAN QFTHE DRAWINGSnts on it. In

the former exanple, prior to actuation, different p0| nts on t he i nner
surface of the flexible menber are, at diff r ent a di stances. |f
The fnmer surface of sigre e eampleds aaferio o A pptseph BVeRTon htsence,

about a central aji$ Nowsuoadendo dthiefallopling siemalledt tescriptioneot ithe conzodiments: s
15 at different jjadiastéd ﬂ{eaaé?diﬁnﬁérﬂ/"ﬂé aggvﬂﬁ §, Where: di fferent aX| aI

el ot anct® 1 n tne igued 1% g3 %xéwaﬁﬁwewﬁfgbe e oY V58T <
on the inner surface offiguie2is a plaﬂlwtﬂfahmnbwn@l‘re at the sane axi al
distance. Still other $QaReS isH'&dttdhal view taken along line 3-3 of Fig. 1;
Figure 4 is a sectional view taken along line 4-4 of Fig. 1;
Figure 5 is an enlarged view similar to Fig. 1, showing actuation of
15 the container;
Figure 6 is a partial perspective view of the container of Figs. 1-5;
Figure 7 is an enlarged view similar to Fig. 5, showing an alternative
construction of the module cap;
Figure 8 is a view similar to Fig. 1, showing an alternative container;
20 Figure 9 is a sectional view of the container body by itself;
Figure 10 is a top plan view of the cap;
Figure 11 is a sectional view taken on line 11-11 of Fig. 10; and
Figure 12 is a perspective view of the lower end of the container,
with the seal opened to expose the actuator disc.
25
DESCRIPTION OF A PREFERRED EMBODIMENT

As illustrated in Figs. 1-4, a container comprises a cylindrical

container body 10, which may contain a beverage 12, and a thermic module

30 14 for heating beverage 12. Thermic module 14 seals one end of container
body 10, and an endcap 15 with a pull-tab closure 16 of the type commonly

used to seal beverage cans seals the other end. An exterior view of the end

of the container at which thermic moduie 14 is disposed is shown in Fig. 6.

When the container is actuated, as described below, thermic module 14

35  generates heat, which is transferred by conduction to beverage 12. The



an accordion-like, button-shape, may al so be suitable. In response to the
20 actuation force, the entire flexible nenber may flex or only portions

of it may flex. The actuation force, however, may be applied to any
novabl e or defl ectabl e portion, flexible or non-flexible. The
flexible menges oiRynbe made of a sem -rigid material pgfiisqafieddt astic
or an elastoneric material such as rubber. 25 The cap may
have one or nore vent channels di sposed around its peri phery that

al | ow gaseous products of a reaction to escape but inhibit | eakage of
sol i ds. After the reaction t6 a self-heating or self-cooling
container is started, the user may invert the contai ner. The gaseous
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97/ 16101 b made of a semi-rigid plastic, such as high density polyethylener, Madygle capo 1
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BRI EF DESCRI PTI O ngighen cap 20. Module body 18 coritains a solid chemical

38 such as calcium oxide, commonly known as quicklime. An annular cap
10  channel 40 receives the lip 42 of module body 18, thereby sealing solid
chemical 38 inside. Cap channel 40 may have crushable dimples 44 that
improve sealing. Module body 18 is preferably made of a metal, such as
aluminum.
As mentioned above, the container is sealed at both ends. Sealing
195 ring 46 secures thermic module 14 in container body 10. Sealing ring 46
has a ring channel 48 that receives the hook-like lip 50 of container body
10. Sealing ring 46 is crimped over lip 50 to form a tight seal. At the
opposite end of the container, endcap 15 has a similar endcap channel 51
that receives the opposite lip 53 of container body 10. Endcap 15 is
20 crimped over the opposite lip 53 of container body 10 in a similar manner.
A sealing compound {not shown) of the type commonly used in the can
industry may be disposed in ring channel 48 to further improve sealing.
Thermic module 14 is press-fit in the opening of sealing ring 46. The
portion of thermic module 14 that contacts sealing ring 46 may have
25  crushable dimples 52 to further improve sealing.
To actuate the container, a safety seal 54, which is adhesively
attached to thermic module 14, must be removed or broken. Safety seal 54
minimizes the possibility of tampering or inadvertent actuation of the
container. Although safety seal 54 may be plastic, foil, paper or other
30  suitable films, it is preferably transparent to allow viewing of actuator disc
22. The container may also have an outer lid 55 made of plastic that snaps
over the end of container body 10. Outer lid 55 not only further reduces the
likelihood of inadvertent actuation, but can also be used to retain
condiments such as a packet of sugar (not shown) or a promotional item
35 such as a coupon (not shown} between it and safety seal 54. Lid 55 may
be transparent.



For a‘nmore conpl ete understandi ng of the present invention, reference
I's now made to the follow ng detailed description of the enbodi nents

il ffustrated 1 n the acconpanyi ng draw ngs, wherein: 10 Figure 1 is
a side elevational view of the container, partially cut-away;

Figure 2 is a plan view of the container; Fi gure | i
sectional vi ewWQREIFIG ong line 3-3 of Fig. 1, Fi gﬁf’és%’lf‘gla
sectional view taken along line 4-4 of Fig. 1; Figure 5 is an

enlarged view simlar to Fig. 1, show ng actuation of 15 t he cont ai ner;
Figure 6 is a partial perspective view of {jie container of Figs. 1-5;
Figure 7 is an enlarged viewsimlar to Fig. 5, showng an alternative

construction of the module, cap: ,. . Figure 8.is a, view simJar to
Fio. 1. showing an al t ARIMYResin i 5, whep anSxially diretel forcy is aphyied at of
sectional view of oéar thermentercef atugtasdisa 22/ it flexes toward barrier §dr eThedistala

top plan view of tggd$£aPprongs 24 both mdviedakifliyldnd SprRad Hplattoradlallyit6 Watitdrg
on line 11-11 of Fi ective view
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gener at es heat, whflexiblestritangalat dape80hwhicmahedh icontdct withy enaigeothér wheea the
pressures inside and outside module 14 are equal, but which spread apart
to release the gas produced by the reaction. Alternatively, as illustrated in
the embodiment shown in Fig. 7, a vent may be formed by a single flap

15 160.

In the retracted position of actuator disc 22, i.e., before the container
is actuated, actuator disc 22 may appear convex or dome-shaped when
viewed from the outside of the container, as shown in Figs. 1 and 8. Inits
extended position, i.e., after the container has been actuated, actuator disc

20 22 may appear concave or dished, as shown in Fig. 5. Actuator disc 22 is
preferably stable in both the extended and retracted positions, and "snaps”
into the extended position when the container is actuated. The snapping
action provides a positive visual and tactile indication to the user that the
container has been actuated. At least a portion of actuator disc 22 must

25 flex during the transition between the retracted and extended positions. In
the illustrative embodiments, four radial folds 62 facilitate this transition by
reducing the amount of force required to flex actuator disc 22. However,
in other embodiments, actuator disc 22 may have more, fewer, or no radial
folds 62. _

30 Prongs 24 are distributed around the center of actuator disc 22 at the
same radial distance. Prongs 24 may be formed by cutting lengthwise a
tubular cylinder that is integrally molded in module cap 20. The resulting
prongs 24 have sector-shaped cross-sections. - Although in the illustrated
embodiments, module cap 20 has prongs 24 distributed about the center of

36  actuator disc 22, in other embodiments module cap 20 may have only a
single central prong.
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-6- container may then be inverted and pull-tab closure 16 opened to
al.l ow beverage 12 to be consuned. Therm ¢ nodul e 14
conprises a cylindrical nodule body 18 and a cylindrical nodule cap
20. Module c |.s of unitary construction and is 5 gpzYol=N .
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i er . 5 i
crushabl e di npl esvHed the éoHthiner is BPILAYE. S@Mhohgh prongs 124 prefdi@bichavé @ t he

module 14 must. ISt RBlaL FEns iCiRehSoCy R el axip of Ble B5iaharpldiT ©

possi bility of taARfaeman isrthahadertetionregardless phwhetheractuator dissoh? ishigr .

Al though safigty @ppéxteddédyr ReraptetBidsitiord. Slch @mbodimelitiiatilitates injection
molding because the areas of flexure are not adjacent to prongs 124.

Container body 10 may be made of any suitable material, such as
cardboard, metal or plastic. A cardboard body 10 resists heat conduction
and will thus not be uncomfortable for a user to hold after actuating the

20 container. However, it is known in the art that solid chemical 38 and water
36 can be replaced with suitable combinations of chemicals for producing
an endothermic reaction, which would cool beverage 12. In embodiments
that cool a carbonated beverage, container body 10 should be made of
metal or plastic because such materials would facilitate the formation of gas-

25  tight seals.

As illustrated in Figs. 8-12, an alternative embodiment of the
container comprises a container body 210 and a cap 212. Rather than
assembling a thermic module in container body 210, as in the embodiment
described above, in the present embodiment a portion of container body 210

30 anda portion of cap 212 in combination perform the heating or cooling
function. The resulting container can be manufactured more economically
because fewer separate parts, seals and assembly steps are necessary, and
because plastic is used extensively in the construction.

Containerbody 210 is preferably made of injection-moided food-grade

35 plastic and includes a material cavity 214 unitarily formed with a reactant
cavity 216. Nevertheless, in other embodiments, two or more plastic pieces



30 suistable filnms, it is preferably transparent to all ow view ng of

actuator disc 22. The container _may also have an outer lid 55 nmade of
plastic that snaps over the end of container body 10. Quter lid 55

not only further reduces the | i kel i hood of inadvertent actuation, but
can also be used to retain condi ments such as a packet of sugar l(_not
shown) or a pr&MI78A item 35 such as a coupon (not shovwﬁcrtﬁ((!ﬁgg@(é'ﬁ i t

and safety seal 54. Lid 55 may be transparent. WO 97/ 16101
PCT/ US96/ 16421 -7- As

illustrated in Fig. 5, when an axially dirggted force is applied at or
near the center of actuator disc 22, it flexes toward barrier 34. The

di st al ends of prongs. 24 both npove axially and spread, apart radi gl l
ot atilitate S ey BHRically, mre g BTNy idfadd o RIGRE pY5ater (iable, ¥
through the punct usanitar methads teforgva godtaverdwdyi tCaps2l 2ds ihéntleabp@sendhe
resul'ting exothernp¢y of react'éﬁﬁ&é\}iﬂﬁzH)BCHi'Hf%g%rél%?’ébly vdthinedivy & rRQS2 B il%ﬁ,i&o
beverage 12 by conducti on ,tgéﬁuagh noduy ef bodg/, 18, (?n argon ﬁJtF?XI de,
whi ch ‘escapes thr o?féfﬂp?'gt??’e' the lip g2i}iat ang end9 ippchedn gl By Nevsimeless:
annul’ar |ip 585bet auegmtedmﬂﬂw,w2 may altbénativalyteckdricallywéled b adhesively
As best illustrat eﬁ.@éa d 9@3%\%%%&1‘@%&5&@ BEH éi@fﬁﬁﬁissgrefrﬂ%ﬁ eorf pvl\?_lsetirc]:.

flexible triangular tlaps ich are in cont one anot ]
t he pr essur eAnjangcae A% Wi 2 PH@‘tﬂ%&lﬂsE'elSEé\r"g téa (J¥pe cRIMeRy ysed in
spread apart béverage earssis chienpgaover tduulipe22® gt thecotherarid oficontainer body
Alternatively, as bipustrated in the enbodi nent shown in Fig. 7, a

vent may be formed by a_sin flap 15 160.
y 10 y Cap 295?5 04 unitary construction and is made of a semi-rigid plastic,

such as high density polyethylene. Cap 212 has an actuator disc 228 and
a cylindrical prong 230 with an elongated notch 232. A breakable barrier
234 made of metal foil is adhesively attached to the open end of cap 212
to seal water 236 inside.

15 Cap 212 has multiple vent channels 238 distributed around its outside
surface. When cap 212 is fit in the open end of reactant cavity 216, each
of vent channels 238 preferably provides a cross-sectional area through
which gas can escape of no more than between about .0002 and .001
square inches. Because vent channels 238 are not shown to scale in Figs.

20 10 and 11 for purposes of clarity, it should be noted that this cross-
sectional area is quite small, comparable to the inside diameter of a capillary
tube. Because this cross-sectional area is thus relatively small in comparison
to the predominant granule size of the solid reactant and reaction product
tends to aggregate into, a large amount of these solids is unlikely to enter

25 vent channels 238. Nevertheless, some portion of these solids may
disintegrate into finer particles and even fine powder. It is in part for this
reason that cap 212 has at least about eight vent channels 238. The
relatively small cross-sectional area of each vent channel 238 minimizes the
probability that the larger solid particles will enter, while the relatively large

30 number of channels 238 minimizes the probability that any significant
number of channels 238 will become plugged with the finer, powdery
particles. If any vent channels 238 become plugged, gas will be released
through the remaining vent channels 238. Vent channels 238 extend
jongitudinally along the outside surface of the cap body 240, change

35 direction to extend radially along the lower surface of the flange 242 of cap
212, change direction again to extend longitudinally along the outside



In the retracted position of actuator disc 22, i.e:, before the container

I s_actuated, actuator disc 22 nay appear convex or done-shaped when

vi:ewed fromthe outside of the container, as shown in Figs. 1 and 6. In its
extended position, i.e., after the contai ner has been actuated, actuator

di sc 20 22 ar concave or dished, as shown in Fig.
disc 22 is W”g?ﬂferabl y stable in both t he extended and retracka%ip

positions, and "snaps" into the extended position when the contai ner

I s actuated. The snapping action provides a positive visual and
tactile indication to the user that the -10- contai ner has been actuated.
At least a portion of actuator disc 22 nust 25 flex during the transition

~between the retragj gl g{ld?vfrﬁf%nggqlfa §'i é)nénq 'P'an?e dlretct\gn'édoaﬁ%aéiﬁéﬁd

enbodi nents, four |I| at e

reduci ng t he armLfﬁF‘ 14 aﬁ%ﬁ‘er'é‘éﬂﬁ'tsé'éfa%"ﬁl @%%@t"{?&t BrShGP@cb?Em%MéPe
i n ot her enbodi nHBWW®r saffataiod fladye 2422%s Ry diikntedPépendicviirly with nésgezdital

folds 62. 30 the ottﬁsnﬁﬁ%gécg%f %raﬁ bg)dgtiticfp Lq&qameQ%@gntJE%é& gﬁé@ fQbeout

actuator disc 22
by cutting | eBgt rﬁé -§8 degrees, resylling ip agprtiop ef veRkehannel %i’aﬁgthat isZig3paon i n
nmodul e cap 20. Thez rstrpeti NThis zig-zaPshape of £haAreis 238 Minctiongeds a bafﬂe to

Cross-sections. '

20 nas prongs 24 B8 dsabaB ey fhé B RBwutery s BAREE s mIRAY Gbit”
ot her enbodi nent sermsmh\lf@ engpr cloanngls A3% busipg large to becgwpégecémﬂw pﬂéng
WD 97/ 16101 plug them.

PCT/ US96/ 1642 . . -8 . .
Furt her nore, éhe port |%'H§°u n Ehe '!'““’%fe‘s’ce"i'%?'ﬂ“’{‘ tf 'In§x§1 reta [N§ecar 212 in
contai ner is actueandaingsposy %ﬁo-ah?‘-"%él%P 313tﬂ'}d:§°mmﬂftb1§’¥c%?\9raip koths
and made of plastic, they may alternatively be sonically welded or adhesively

joined. It should be noted that the plastic construction of cap 212 and
container body 210 is an important feature of the invention; metal,
15 cardboard and other materials conventionally used in seif-heating and self-
cooling containers would not be as suitable as plastic. Plastic facilitates
construction of a sanitary container, without the need for special seals or
coatings of the type used in conventional metal containers. Sonically
welding or adhesively joining plastic elements creates joints that are gas-
20  tight and sanitary. Maintaining a gas-tight seal is important in containers
that are used to cool carbonated beverages. Moreover, the complex, duai-
cavity shape of container body 210 defined by material cavity 214 and
reactant cavity 216 is more economical to form in plastic than in metal.
The inner portion of container body 210 defining reactant cavity 216
25 has a corrugated or pleated wall 244 to increase surface area and, as a
result, heat transfer. Cap 212 seals a solid reactant 246, such as calcium
oxide, inside reactant cavity 216.
Material cavity 214 may be used to contain a beverage 247, food,
medicine, or other material. As described above with respect to other
‘30 embodiments, beverage 247 is heated or cooled (depending on the reactants
used) when the user actuates the container. As noted above, although this
embodiment may be used to either heat or cool the material, it is particularly
advantag'eous for cooling due to its plastic construction. It is also
particularly advantageous for cooling carbonated beverages because the
35 carbon dioxide dissoived in beverage 247 cannot escape from open end 217
of container 210.



may have- any suitabl e shape. They nmay be concentrated at one or nore
substantially discrete radial distances or may be continuous over all.
radial 5 distances. In the enbodinent illustrated in Figs. 1-6,
portions of actuator disc 22 that are between prongs 24 are flexible,
t her eby causi ngvé)ron s 24 to spread-apart radially when the container
is actuated. | WQ¥HE8Mt ernative - embodi ment il ustrated TGHEFgI64
however, the portions of the alternative actuator disc 122 that flex
are at greater radial distances than the prongs 10 124. The flat central
portion of actuator disc 122 where prongs_{¢4 are di sposed does not
flex. Therefore, prongs 124 do not spread apart radially when t he
container. is actuated. Al though prongs 124 preferably haye a | i,ght
radial cant with respec °?‘6‘“?&eﬂ@e°r?f‘?%ff‘e%>ﬁ‘€uﬁ?' P %ﬁ?ﬁ?ﬁi%ﬁfftyp?‘?ﬁ\é&b' as
124 remai n in thatillostratetan Figa 12e Rafdiyesenl 24 8\pretenably gompaises aghestabledpetat
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resi sts heat condugi,i in Ei d el C : r user
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t han assenbl Lng a th . tal ner bo .
enmbodi ment dE8e Fepitng sEothermic reactignarraducenhest, ihichds Jhansterred to
cont ai ner body 210béieraged? byponductionthroagh gieatedwald 284N Basprogecddinrthé he

heating or coqki NGyegerion okbilGd HougiGerEtiinpfida§@Nt ai ner can be
a ecause ]g

manuf act ured nore econom C y T ewer separate parts, seals
and assenbly steps are YBeBdbareactign)is completeciigseonipiner meay be jaxgrted and
extensively in thepalbrst ¢losire @24 opened to allow beverdgs 247 tdbel goRdiimed. In self-

preferably made of [0 | Q- el Pl LG ' a
material cavity 21ﬂéé&%ﬁ%dr'ﬁ%9ggor mad‘E W [ e%ﬁ%@é%fg‘ﬁtdyﬁl%ﬁs%rtﬁ%%%%d
Nevert hel ess, in ofgd&tioanfyedistibat remaing, inyifastItaCayity 416 dends to escape

20  through the siot-like vents that are used in such conventional containers.
While the solid reaction product is not harmful, the sight of it escaping from
the container is discomforting to a user and detracts from the marketability
of such containers. In the present invention, however, inverting the
container does not allow solid reaction product to escape because, even if

25 a small amount enters vent channels 238, the zig-zag shape of vent
channels 238 impedes its progress.

Obviously, other embodiments and modifications of the present
invention will occur readily to those of ordinary skill in the art in view of
these teachings. Therefore, this invention is to be limited only. by the

30 following claims, which include all such other embodiments and
modifications when viewed in conjunction with the above specification and
accompanying drawings.

WE CLAIM:



WO 97/16101 . :
- 9- may be sonically wel ded, adhesively joined, or | ﬂ!ﬂ@“l!mﬂaﬁlﬂm
sui tabl e, sanitary methods to forma container body. p LIsafist =+

ibn the opeg endh 217 of reactant cavity 216 and is preferably retained
y aring 218 that is crinped over the |ip 220 at onep&ShHGs .
cont ai ner bo&ﬂp?iiél.mNeverthel ess, 5 as noted bel ow, capeP212 ngg{llﬂn
alternatively be sonically wel ded or adhesively j oi ned to contai ner
body 210 because both el enents are nmade of plastic. An endcap 222
with a pull-tab closure 224 of the type.qemmonly used in bever age

cans is crinped over the Iip 220 at the other end of container body

210. 10 ~Cap 212 is of unitary c | tion and is nmade of. a
sem -rigid plastic, such as high density pol yethyl ene. Cap 212 has an
actuator disc 228 and a cylindrical prong 230 with an el ongated notch

2§t2 ﬁ 3r?ak?EI e barril.e(r]I A contairiet foRsitedtbblyhahgingithe tempetatsre\vd laystored
attache o] e aopen. . wat er 236 inside. 15
Cap 212 has mul tF‘Bﬁ%%"é\?e%ﬁ'tR’Eﬂﬁqg‘gﬁi’%%@n&'ﬁoﬁ%ﬁ*& around its_ outside
surface. \WeB cap 212aiggneraly tubulprdntaasalleteamed coasainerRodyaving 2 reatedalch
3;1 i \c/ﬁné ag hggﬂelez gzagy fgr%foe.&amnn s?ﬁl%tbﬁé@?n&te@ibpﬁﬁd 5%&53%&@ €6 ddntainiy
no_.nor. n_be n_abo . . .
squar e i nches. B@?Eﬁ%?a\%?ﬂt' ﬁﬂgﬁﬁ%&gngﬁ%"@%‘wﬁﬁ? géﬁ@%ﬁ'"@o&s@g‘ﬁsg%ﬁ oléisalsfi. 20
10 and 11 for purcpoterof clarity, it should be noted that this cross-
sectional area is qui h@apiéposedHiBaKIAdIrRaiher bbdy,isakd E&p Ravingeatapibody, a

capi | ' - ' i i
amal 1 cofari Sl WembE i apL (BTFd Tt S5 o8 B0l ahd dh, bEnatot! Y
reactant and reacnérobemintegrelly formed wishcsid cambgdecgaid flexibls member davibunt
of these solids izp #hpkel k@itack GarfbRTouter surface, at least one point on said inner

surface moving in at least a partially axial direction with respect to said
container body between a retracted position and an extended position in
15 response to an axial force experienced on said outer surface of said flexible
member, said elongated member having a proximal end disposed at said
point and a distal end projecting from said point;
a breakable barrier attached to an open end of said cap for retaining
a second reactant in said cap, said distal end of said elongated member
20 extending beyond said open end of said cap when said point on said inner
surface is in said extended position; and
a removable closure at a second end of said container body for
providing access to said stored material in said material cavity.

25 2. The container recited in claim 1, wherein said elongated
member is a hollow and generally cylindrical prong.

3. The container recited in claim 1, wherein said prong has an
elongated notch extending axially from its distal end. '
30
4, The container recited in claim 1, wherein said reactant cavity
is at least partially defined by a pleated wall.

5. The container recited in claim 1, wherein said flexible member
35 is a disc having a concave inner surface and a convex outer surface when
said point on said inner surface is in said retracted position.



25 vent channels 238. Neverthel ess, some portion of these Iiilullds nma

disintegrate into finer particles and even fine powder. It is ﬁﬂ“ﬂlﬂgﬂl'l"l"l
ol

t hiss reason that cap 212 has at |east about eight vent

The relatively small cross-sectional area of each vent channel 238

m nimzes the probability that the larger solid particles will enter,
while the rel aMO®I§10arge 30 nunber of channels 238 mi ni miE<dSP§{Ls421
probability that any significant nunber of channels 238 will becone
pl ugged with the finer, powdery particles. If any vent channels 238
becone plugged, gas will be rel eased .14hrough the remaining vent
channel s 238. Vent channels 238 extend | ongitudinally along the

out side surface of the cap dy 240, change,35 ., direction to extend
radially along the | onet sur?‘&c%"'?)tl"“leﬁeref’!qﬁ‘i‘ldﬁ gaign ot whgrein sa'éfﬂ’, hafahge
di rection agai n t oplardiiendf vemgchanhersaéxtendingriongituelimallysaloeg an outside ¥@rface

97/ 16101 of sai cs:?Pr fbcadg g?jaﬁnt aw l}lof said c ntainergﬁg g?gﬁr‘ngrg%

-10- cylindrica fac ange 2, and change I on agal n
to extend r @PS1AY €8V8¥rg t he upper surface of flange 242. It shoul d
be noted that Bhe | ower surface of flange 242 is not oriented
perpendicularly with regpec : i : ,
but rather at an acut eegn Igh%%(’gtt)ao'ﬂ?r %ﬁe@%??ﬁﬁggiﬂgﬁ érgé%g?ltprﬁgqﬂéép
portion of vent chehfid eighiavantghangels; 4,49 or "Z"-shaped. This

zi g-zag shape of channels 238 functions as a baffle to inhibit the
escape of very fine or gpowd | J.ol.es .
enough to enter channglés? 23§.i1éu%qt%@e1ogéréé{ee%t§ %é'@g#é%ec[gg'déﬁ {'?lnetn?%annd‘el
pl ug them 1010 P’°V'deﬂlac?f6’l§§ﬁeﬂﬂ°'ia}‘\é"?q pfige l’%ﬂ'@&héma‘{vﬁ%?b??h@%a"d
retains cap 212 in.001 squateirichieser body 210, because cap 212 and contai ner
body 210 are both
9. The container recited in claim 6, wherein said cap has a flange,
and said vent channels extend longitudinally along said outside surface of
15 said cap body to said flange and continue extending radially along a first

surface of said flange.

10. The container recited in claim 9, wherein said first surface of
said flange is oriented at an acute angle with respect to said outside surface
20 of said cap body.

11. The container recited in claim 9, wherein said flange has a
cylindrical wall between said first surface of said flange and a second
surface of said flange, and said vent channels continue extending from said

25  first surface of said flange longitudinally along said cylindrical wall.

12. A container for selectably changing the temperature of a stored
material by mixing two reactants, comprising:
a generally tubular container body having a material cavity for
30 containing said stored material and a reactant cavity for containing a first
reactant, said reactant cavity having an opening at a first end of said
container, said reactant cavity at ieast partially defined by a pleated wall;
and



made. of plastic, they may alternatively be sonically wel ded o, Iyl
joined. It should be noted that the plastic construction of qwmiﬁumnmﬂ f
cqont ai ner body 210 is an inportant feature of the invention; , LIOwm s+
cardboard and other materials conventionally used in self-heating and self-
cool i ng cont gj uld not be as suitable as plastic. Plagti lLLitates
constrgction ‘?%ﬁ%‘gﬁi tary container, wthout tﬁe need for g%‘é’@ls%ﬁasztllaal S or
coatings of the type used in conventional metal containers. Sonically

wel di ng or adhesively joining plastic elenments creates joints that are gas-

20 tight and sanitary. Maintaining a gag-=tight seal is inportant in

cont ai ners that are used to cool carbonated beverages. Mreover, the

conpl ex, dual - |t > 0of. .C ' ody. 210 def.i n rial
cavity 214 and _§EbbiiaaT ByaSRhiheRody” ShisTeh AR08 e, &
plastic than in flexigle member integrallyrfiermech withy seidi eap bpdyoandianceiopgated210
def i ni ng react aninehabvértitegtaliy2formedasith sald ¢at0Bo® said RbLiBleSternitler hadihg! O

2 sol1a react ant 2450t aarTaBE afg an gyebSlides Yitoab B8 S SRy dipeTy ©

216. 5 swufeee iraovingn taf least apprtiallyuaxel diceationt with respectetxngeid247,
f?ﬁd, 10 rrengi gbﬁﬁi?é}rbﬁWBétVWéfﬁi i7r3.{ract%§l &&31% BRe aﬁpgﬁtﬁg%é fbgrs&ﬁﬁﬁmt t L 0
ot her enpnodal nen ever IS eal ed_qQr, Cool e enpen . e
Cenct ants FeabRsGime A0 i §6rep op it et ofet 1o 28 “hil BBy o

al though this  membemsaichelongeted memhsehavingshatarexinia zindodispostd aheaid
material, it is pairtidnd @dlstal end proffbtingfAEA ¥dRd p&iht;Cool ing due to its

ool i ng car DShat cd beddyaRiEbERatis: attaphbbis o 2By sholiisai o fecoeing
beverage 247 canaocsecondareactandrin gaish cepdsdid tistal end off saichtedongated hfember
WO 97/16101 extending beyond said open end of said cap when said pointrSr shig3fhdi0421
surface is in said extended position; and
a removable closure at a second end of said container body for
15 providing access to said stored material in said material cavity.

13. The container recited in claim 12, wherein said elongated
member is a hollow and generally cylindrical prong.

20 14. The container recited in claim 12, wherein said prong has an
elongated notch extending longitudinally from its distal end.

15. The container recited in claim 12, wherein said flexible member
is a disc having a concave inner surface and a convex outer surface when
25 said point on said inner surface is in said retracted position.

16. The container recited in claim 12, wherein said cap has a

plurality of vent channels extending longitudinally along an outside surface

. of a said cap body adjacent a wall of said container body defining said
30 reactant cavity.

17. The container recited in claim 16, wherein said cap has at least
about 15 vent channels.



-1 1-- To actuate the container, the user nust pee
safety seal 248, as illustrated in Fig. 12. Safety seal l“ L"IIU "l"l
preferably conprises a peel abl e netal foil wth atab th " *

grip. The periphery of safety seal 248 is crinped under ring 218. A
score line separates the central portion of safety 5 seal 248 and all ows
a user to sepa™@¥/16401fom t he peripheral area. As i || FEEUSPEIS4EY,

Fig. 12, when a longitudinally or axially directed force is applied

at or near the center 229 of actuator disc 228 it flexes toward barrier
234. The distal end of prong 230 puryg.ures barrier 234. Water 236
flows t hrough the punctured barrier 234 and m xes with solid reactant

246. Notch 10 232 in_prong, 230 facilitat f water 236 i,nto
Caoctont Cavity 216, O nE RetAn rRodin Ebim 16 PRl E3D R Siine!
interior of prong fl8vides aosress-sectiorgil deeandt mammare thag betwekroaioutl.0POEnapd> 30

on the other side gb1hguar€inchis: The resulting exotherm c reaction
produces heat, which is transferred to beverage 247 by conduction

t hrough pl eat ed wal | 244. Gas produced in the 15 reacti on escapes through
vent channel s 238. 19. The sifrdaineheecitacin chaims16owhereie, saithecapohbsianer

may be inverted a"ﬂ%n e, andP8ait- yért El‘\é?ﬁiéiﬁe%%dol%gﬁQdﬁﬁﬂ?'dkﬂ‘{& Qﬁ“\‘j%aﬁﬁd@‘”

to be consuned. In | f nown I n

n tal ners
the container is ﬁﬁ\/ é’(.fls?'ﬁ'e”é{)tf tosa'dopaf@&mdow"ama@éfemrqdm.wq n
reactant cavity 2Ibfitstrstisface cfsaizbfla®de. t hrough the slot-1ike vents that
are used in such conventional containers. Wiile the solid reaction

product is not harnful,. the it escapi,ng from t he contai ne

i s di sconf orti(?lg to a L?é)er J?ra%&ef%'a%ft@c\*?‘@m'ﬂ%’&é M@'teéﬁf'ls?ldyf'm surfagg o
such contai ners. daid fiaegeisazEnted at/@nacuta anplewitk respect o said gutdide surface
cont ai ner does nOtofaéallcPWa (glng reaction product to escape because, even if
25 a small amount enters vent channels 238, the zig-zag shape of vent
channel's 238 inpedes its progress. Qobvi ously, other enbodi nents
and nodi fications of tI#.prd@hentontainer recitedritiotaiml Bl wiasein saihdliahge thas a

t hose of ordi P@ryn@}ﬁhhhcélnwtaneoé’c e nséﬂj Pfs rface oft g@geﬂén‘ag? ?t'nf‘gissecond

Therefore, this i

clai 5. whi ch 1 ncl SUEReRIAt saiftengen ond gﬁﬂﬁ\ﬁﬁwgnéﬁ&onﬂm XERAPCRT
when vi ewed i n confratnsaiface of shidtflengeldongitisfinallyf aloag iseid eyliddrical wall
acconpanyi ng draw ngs.
22. A container for selectably mixing two reactants, comprising:
20 a container having a container opening, said container for holding a
first reactant;
a cap disposed in said container opening, said cap having a cap body,
a flexible member integrally formed with said cap body, and an elongated
member integrally formed with said cap body, said cap body having a
25 plurality of vent channels extending longitudinaily along an outside surface
of said cap body adjacent a wall of said container, said flexible member
having an inner surface and an outer surface, at least one point on said inner
surface moving in at least a partially axial direction with respect to said
container body between a retracted position and an extended position in
30 response to an axial force experienced on said outer surface of said flexible
member, said elongated member having a proximal end disposed at said
point and a distal end projecting from said point; and
a breakable barrier attached to an open end of said cap for retaining
a second reactant in said cap, said distal end of said elongated member
35 extending beyond said open end of said cap when said point on said inner
surface is in said extended position.
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P/ L) 10421 a2 I s
CLAI M5 1. A container for selectably chang

tenperature of a stored material by m xing two reactants corrpr|S| ng

5 a_generally tubular integrally fornmed container b g a
mat eri al “%%7 y for containing said stored nateri al aﬁ%qgsgirag}gc ant
cavity for containing a first reactant, said reactant cavity having
an opening at a first end of said cont ai ner; a cap '

di sposed in said contai ner body, said ca®-having a cap body, a 10

flexi ble menber integrally formed wth said cap body, and an el ongat ed
menber integrally foryged %E%&%.ﬁep?&.é&d&s ciafh @2, | WhbRNi® BB R affabst g

an inner surface and an outer surface | east one point on said inner
surface noving iapost Woeuent ¢hasRels: al |y axial direction with respect to said
cont ai ner body between a retracted position and an extended position in 15

esponse to an axial Lpr oy RaR0RaR 1 Bidnoss ShndHid @seh%nﬁehgnna

flexible menber’; sa| proxi mal e 8 osed
at said 5 poprevidesce arosﬁﬁﬁavor&#eriﬁ of eefmaig t’f‘f"g rheé‘é{Pa“ gBPHt .

a breakabl e barrjogn sduaréleshesp an open end of said cap for retaining

a second reactant in said cap, said distal end of said el ongated nenber 20

ext endi ng beyond sai d open end of said cap when said ‘Bm nt on,  said inner
' 25. The container recited in claim 22, wherein said cap has a

flange, and said vent channels extend longitudinally along said outside
10 surface of said cap body to said flange and continue extending radially along
a first surface of said flange.

26. The container recited in claim 25, wherein said first surface of
said flange is oriented at an acute angle with respect to said outside surface
15 of said cap body.

27. The container recited in claim 25, wherein said flange has a
cylindrical wall between said first surface of said flange and a second
surface of said flange, and said vent channels continue extending from said

20 first surface of said flange longitudinally along said cylindrical wall.



surface is in said extended position; and ° a renovabl e closure

at a second end of said container body for; :: providing access to said
st ereg—atertat—TT Sard material cavity. 25 2. The cont ai ner
recited in claim 1, wherein said el ongated menber is a holl ow and
general ly cyllndrlcal pr ong. 3. The container recited-in
claim1, wherein said prong has an el ongat ed notch bﬂngxially
fromits di sivelo7e61dt 30 4. The cont ai ner reci I'n claim1
wherein said reactant cavity is at least partially defined by a
pl eated wal | . 5. The container recited in claiml,
wherein said flexible menber '35 is a djs¢ having a concave inner surface
and a convexgoOute surface en aid pggnt on said inner surface is
in said retract edggos@ ons\éYn / J7486201
PCT/ US96/ 164p( T - 13- 6.
The cont ai ney. T ; ji:sai¥l cap has a plurality
of vent cha 3 ek an out5|de surfacg of
said cap bogg‘ H —a_w of =St ie{olt
reactant cawdt — _38 N h-—=i
i — Uiy — — -
i_ly ) = -
l'\ 24 /38 ‘e

20 1 L -

0




7. The container recited in claim®6, wherein said cap has at | east

about ei ght vent channel s. : 8. The container recited in claim
6, “wherei n each vent channel 10 provi des a cross-sectional area of no
nore than between about .0002 and . 001 square inches. 9.

The container recited in claim®6, wherein said cap has a fl ange ~and
sai d vent chanW@1%1@8t end | ongitudi nal |y al ong sai d outside é’gfrfué?,@“&' 15
said cap body to said flange and continue extending radially along a first
surface of said flange. 10. The container recited in claim
9, wherein said first surface of said flange is oriented at an acute
angle with respect to said outside surface 2®/S of said cap body.

11. The container recited in claim9, wherein said flange has a
cylindrical wall betweenggnid first surface of said flange and a second
surface of said flange, any said ?@nt channel s continue extegpgding fromsaid

25  -first surface ijﬁgi —hally_along said &vlindrical
wal | . 127 I ET, Té?)s Cectsoty—chan
tenperature of a stored ter ¥l by i two r tg, I si ng:
a generally tubul ar contai#agr mat\r i al T 3
contai ning said stored ¥t epfal_ gact ~ forfNc I T %;
first react ant, saliag e t vity h an openging 3 r end
of said cont ai ner, ar tagy cavit east paugd¥lly ldHf i ned by
a pleated wall; and p— — 24 24

| ~ | 20

e Y 36,38 34
14

FIG.6
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-14- a cap disposed in said container body, said cap having a
cap body, a flexible menber integrally forned wth said cap body, and
an el ongat ed nmenber integrally formed with said cap body, said
fl exi bl e menber havin an inner surface and an outer surface
| east one poimwoﬁﬁﬂgggd inner 5 surface nmoving in at Ieas?cﬁnﬁapFVﬁlly
axial direction with respect to said cont ai ner body between a
retracted position and an extended position in response to an axi al
force experienced on said outer surface of said_flexible menber, said
el ongat ed nenber having a proxi mal end disposed3dﬁ sai d point and a
di stal end projecting fr@n said p0|nt } a breakabl e barrier
attached to an open end of\sai d Q@i%n 4%taining a second reactant
in said cap, said distal \ er ext endi ng
beyond said open end of s en sa =gt :
surface is in said extendeg{p Wal . enova ure
at a second end of said coffai -1 AL L ovi di t said
stored material in said matfsers —— -”'J. TR caft ai ner
recited in claim12, wherei al.fl eNpngated NI 1 O and
generally cylindrical prong}——28 124 i 1 ¥Fai elf+ecied in
claim 12, wherein said pr aspanN] — ga X a->
| ongitudinally fromitsidi dpN— : o ( 20
recited in claiml 2, wher d : — difs aving a
concave inner surface a convgx ouRey™: \acey 5 af djppjfjnt on
said inner surface is in sgra ragged po . The
container recited in clainyi2, efn sald c%pghas a plu ifjt y of
vent channel s extending | ofgit uc I sullf ate

1 1




of a said cap body adjacent a wall of said container body defining said 30

reactant cavity. 17. The container recited in claim16,
wherein said cap has at | east about 15 vent channel s. WO
97/ 16101 PCT/ US96/ 16421
-15- The container recited in claim16, wherein each vent
channel V%?ﬁWﬁHEs a cross-sectional area of no nore t haRCHESREE4! about
. 0002 and . 001 square inches. 5 19. The container recited
in claima1l6, wherein said cap has a fl ange, and said vent channels
extend longitudinally along said outside <4/35 surface of said cap body to
said flange and continue extending radially al ong a first surface of
said flange. 10 226 2Zp2 The cpphainer recited in claim19, wherein
said first surface/of said flange is orien at an acute angle with
respect to said : ai d caglhody 21.
The container re ' sai d ange has a 15

cylindrical wall peTweEEnTsard-TiTst—surfgce of safjd flange and a second
surface of said f ange aﬁaé_gra'vent Thinnel s coMti nue extending fromsfd

—— — wmtese
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first -suwrface of said flange longitudinally along said cylindrical wall.
22. A container for selectably mxing two reactants, conprising: 20

a tontai ner having a contai ner opening, said container for holding a

first reactant; a cap disposed in said container opening, said
cap having a cap bod a flexible nenber integrally for jth said
cap body, and ‘gﬁpyfﬂﬁigat ed menber integrally fornmed w fﬁ?&’?%%ﬁ
body, said cap body having a 25 plurality of vent channel s extending

| ongi tudi nal ly al ong an outsi de surface of said cap body adjacent a
wal | of said container, said flexible nmenbe®’/3 havi ng an i nner surface
and an outer surface, at |east one point on said inner surface novi ng

in at least a partially axial direction with respect to said
cont ai ner body between a retracted position and an extended position in 30
response to an axial force experienced on said outer'surfacsaof sagg

fl exi-ble menberé48ai ted ne g havi r&l2a pr
at said poi nt and i nek, pr %g ing fro ak'
a breakabl e barrier at to end of said cap

a second reactant in &k \ P RN t abognd of said ;
ext endi ng beyond sai of s ap when sai X
surface is in sai a9\ tion WO 97/ 16j101
PCT/ US96/ 16421 ;

The container reclte cléEfT ein cap has at |
vent channels. |} 2 .

238" 242
FIG. IO 1
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*The contai ner recited in cl ai m 22, wherein each vent channel
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(57) Abstract

formed with a reactant cavity (216). The reactant cavity contains

surface of the disc toward the barrier. When a user depresses the

pleated (216) or corrugated to promote heat transfer.

(54) Title: CONTAINER WITH INTEGRAL MODULE FOR HEATING OR COOLING THE CONTENTS

/

A container for holding a material, such as food, beverage or medicine, includes
a cap and a container body. The container body has a material cavity (214) unitarily

(246), and the cap (212) contains a liquid reactant (236) that, when mixed, produce an
endothermic or exothermic reaction, depending upon the reactants selected. The cap
has a tubular body section with an actuator disc (228) closing one end and a breakable
barrier (234) closing the other end. With the exception of the barrier, the cap is of
unitary construction. The cap has one or more prongs (230) extending from the inner

flexes inwardly and moves the prongs toward the barrier, The reactants mix when the
prongs puncture the barrier. Heat transferred between the two cavities heats or cools
the material. The wall (244) of the container that defined the reactant cavity may be

a solid reactant

actuator disc, it




