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5 Background Bl ow nol ded doubl e-wal | ed resin bodies and |ids can serve as
i nsul ated containers when filled with an ijqnsulation. material. A hinge
between the body and lid allows the lid to pivot open for access to the
i nterior of the container, and at |east parts of the 10 hinge are
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hi nge supporting the lid for pivotal notion relative to the body be 15 nade
robust and durable so as not to fail during the |ife of the product.

Hi nges for syelHA@aIMOF#ey i nsul ated containers nust also neet many

ot her requirenents, including |ow cost of nmanufacture, ease. of assenbly,
reliable operatiop, and fesistance to  custqonmer abuyse. 20 H nges have been
formed in bl ow no €80 Iéﬁ%'mdegoﬂ% grwallodpepniminess ewdtimdids i n
either the body or lid so-that projections mating with the holes can be
snap fit into place. For several reasons, this is unacceptable for a

cont ai ner5t hBackgrownd filled with a fire-resistant insulation naterial.
Such insulation is 25 preferably pourable into the interwall spaces of the

container and i i olddnS | - r apecti
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10 hinge are preferably formed in the blow molding process that

creates the body and lid.

After a blow-molded double-walled body and lid are filled with
insulation material, the lid becomes heavier, which requires that the
hinge supporting the fid for pivotal motion relative to the body be

15 made robust and durable so as not to fail during the life of the
product. Hinges for such blow-molded, insulated containers must
also meet many other requirements, including low cost of

manufacture, ease.of assembly, reliable operation, and resistance to
customer abuse. ‘

20 Hinges have been formed in blow-molded double-walled
containers by boring recess holes in either the body or lid so - that
projections mating with the holes can be snap fit into place. For
several reasons, this is unacceptable for a container that will be
filled with a fire-resistant insulation material. Such insulation is

25 preferably pourable into the interwall spaces of the container and
lid and later sets to a solid state. Hinge projections cannot simply
extend through recess holes into interwall spaces of a double-walled
container, because they would not be able to pivot after an
insulation material becomes solid. Inserts must be ‘arranged in the

30 bore holes to receive the projections and separate the projections



fromany bond with the insulation material, but this requires extra parts
that must be positioned to conplete hinge assembly. Another serious problem
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I nsulation material sets to a solid state, it rigidifies the

snapped-toget her projections and recesses and prevents the projections
from bei ng SEAHPEEY febninventi®iesses without destroying the hinge.

15 QOur improved hinge applies to blow-molded double-walled
resin containers having a body and lid each having outer and inner
walls that are separated to form respective interwall spaces filled
with a fire-resistant material. ~ The blow molding process that
forms the body and lid also configures a hinge formed of projections

20 and mating recesses. These are formed integrally with walls of the
body and lid without penetrating the walls in the hinge region to
form any opening into either interwall space.

The projections and recesses are dimensioned to allow the

projections to be snap fit into the recesses when the recesses are

25 still warm from blow molding. When the hinge parts are snapped
together, the projections may be cooler than the recesses or may
also be warm from the blow molding. After the projections are
snapped into the recesses, the fire-resistant material is poured into
the interwall spaces of the body and lid to fill these spaces; and as

30 the insulation material sets o a solid state, it rigidifies the
snapped-together projections and recesses and prevents the
projections from being unsnapped from the recesses without
destroying the hinge.



WO 02/ 28243 PCT/ US01/ 42356 3 Drawings Figures 1 and 2 are isonetric views
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front cowmen2284FI G 1 and froma rear corner in FIG 2, PCDUSHOR3H hi nge
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Figure .6 is a schematic diagram of steps involved in forming
15 and assembling a container with a hinge such as shown in FIGS. 1-5.

Detailed Description‘

Preferred embodiments of container body 20 and container lid

30 are shown in FIGS: 1-4. Each of these are blow molded of resin to
form inner and outer body walls 21 and 22 and inner and outer lid

20 walls 31 and 32. The body walls 21 and 22 and lid walls 31 and 32
each enclose an interwall space to be filled with an insulation
material. The distinction between outer and inner walls becomes
blurred in jamb regions 23 and 33 and in hinge regions 24 and 34,
because the inner and outer walls are integral and are blow moided

25 in a continuous and uninterrupted form.

Filling openings 25 and 26 allow access to the interwall space
between inner and outer body walls 21 and 22. Openings 25 and 26
allow an insulation material to be poured into and completely fill
the interwall body space between walls 21 and 22. Similarly, filling
30 openings 35 and 36 allow access to the interwall space between
inner and outer walls 31 and 32 of lid 30. The lid interwall space is
also filled with an insulation material.



also filled with an insulation material. WO 02/28243 PCT/US01/42356 .4 One
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| eaked visible; and recess 27 which is opposite recess 28, appears in the
assembled cross-sectional hinge fragment of FIG. 5. We prefer that
projections 37 and 38 be formed on lid 30 as illustrated and that ‘
20 mating recesses 27 and 28 be formed on body 20; but these parts can
be reversed, with projections formed on body 20 and recesses
formed on fid 30. If is also possible to form a projection and a
recess on body 20 and a mating recess and projection on lid 30.

_Projections 37 and 38 and mating recesses 27 and 28 are each

25 formed integrally of the walls of container 20 and lid 30 without
making any openings through these walls in hinge regions 24 and 34.
This ensures that when body 20 and lid 30 are later filled with an
insulation -material that is flowable, the insulation will have no way
to leak through a container wall in the hinge region. Integral

30 container walls forming leak-free hinges also ensure that no leaked
insulation needs to be cleaned up after assembling the container and
no container needs to be scraped for damage from leaked insulation.
Leaving projections 37 and 38 and recesses 27 and 28 integrally
intact with container walls 21, 22, 31, and 32 also ensures that

35 insulation will not bond to and interfere with operation of hinge
projections.
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recesses naylniergigagememt of land areas 41 and 42 provides a preferably large
bearing surface giving strength to the assembled hinge. For this
purpose, land surfaces 41 and 42 have a preferred mating diameter
. of about 15 to 25 millimeters for a briefcase sized case and an axial
20 extent in a direction of hinge axis 45 that preferably ranges from
one-third to one-half the diameter of land areas 41 and 42. The
diameter size of projections and recesses is limited by the
thickness of the interwall spaces of the container and lid. For larger
containers with more Widely separated inner and outer walls, larger
25 diameter projections and recesses may be preferred.

To ensure that insulation material later filling lid 30
completely fills the insides of hinge projections 37 and 38, we
prefer that land areas 41 and 42 have a slight taper departing from
truly cylindrical. A taper of a few degrees suffices for this and

- 380 helps ensure that no voids in the insulation material occur from air
trapped in the interwall spaces within projections 37 and 38. Any
taper used is preferably applied equally to recesses 27 and 28 so
‘that mating occurs between land areas 41 and 42 along their full
axial length.
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 The snap assembly of the hinge is preferably done when

recesses 27 and 28 are still warm from blow molding. Blow molded
paris typically shrink as they cool down after being ejected from a
mold. We prefer snapping lid 30 and body 20 together before the

20 container part formed with recesses 27 and 28 has cooled down and
completed its shrinking. While still warm from a mold, body 20 has
its recesses 27 and 28 slightly farther apart, and these are slightly
more flexible than the recesses will become after the part has
cooled down io room temperature.

25 Snapping the hinge together can be facilitated by having lid 30
with its projections 37 and 38 being cooled from the molding
process to be cooler than body 20 to which lid 30 is assembled. A
cooled lid 30 will have shrunk somewhat from its size upon leaving
the mold so that it may be easier, with less risk of damage, to snap

30 cooled projections 37 and 38 into warm recesses 27 and 28.

It may also be possible to snap projections 37 and 38 into
recesses 27 and 28 while both lid 30 and body 20 are fresh from a
mold and each are still warm from the molding process. Although
neither part will have shrunk by very much when such a snap
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lid 30 and shrink they mai ntain their hinged
connection. After, body 20 and |lid 30 are nol ded and snapped together, as
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including the spaces behind projections 37 and 38 and the spaces
around recesses 27 and 28. This rigidifies and stiffens the walls

21, 22, 31, and 32 of the body and lid and the hinge connection
between projections 37 and 38 and mating recesses 27 and 28, as

20 best shown in FIG. 5.

Once the walls of container 10 are stiffened by the setting of
material 50, projections 37 and 38 and recesses 27 and 28 are no
longer flexible enough to be separated. Any attempt to force
projections 37 and 38 out of recesses 27 and 28 destroys the

25 container hinge and the general usefulness of container 10. The
inability to separate the hinge projections and recesses after
concrete 50 has set also makes the hinge of container 10 strong and
durable so that it can withstand considerable customer abuse.
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formed of pMﬁauallospaaes Ifidleioh gritle c es pessrable tinsupaidpechiatesiafnthaieegstses
bei ng forgredtd E# ?ﬂﬂi I é(m ttlt?etf?ﬁp%ﬁ)e',rﬁeﬂ{ d;g]f‘gp% qnagﬁ lid without

penetrating ge pur poses Y openi ng into
either interwall 8pace8i h'ﬂsger @@T‘Hﬁeﬁf thendasiyngsd the didebping éetrmedsotind

recesses being di mensi gpsiéctionad! e rhaﬁngr PbE6EsOHs to be snap fit into
the recesses when, the _recesses,.are still “warm from bl ow nol di ng; and 15 d.

the insul ation maPeri at"§ i PiAIRGLPRE ?ngF@\%ﬁs%ﬁ)a{?ﬁ'Q% orrpgd Kyagraly 1id
rigidifying the snappedittogaeherallspiod] et Imj@ & rl@%ﬁﬁéuﬁ rste Ry ng

of o 5 M4 wherein thell oralY i 'ShaTia PIRPPEee e rRR N Becs

that extend, approxi naeethgzramt@nwwn ¢fpace hnngerggiont bf dkeshimge;af f ord | and

areas supporting ghe | igh @@k &! andree@edbs’ BeHY VEintehdiBfie8oH - allow
the projections to be snap fit into the recesses when the
-recesses are still warm from blow molding; and

15 d. the insulation material filling the interwall spaces of

the body and lid rigidifying the snapped-together
projections and recesses and preventing the projections
from being unsnapped from the recesses.

2. The improvement of claim 1 wherein the projections and

20 recesses have mating surfaces that extend approximately axially of

a hinge pivot axis and afford land areas supportmg the lid for pivotal
movement relative to the body.

3. The improvement of claim 2 wherein the approximately
axial extent of the land areas of the projections and recesses is
25 from one-third to one-half the- diameter of the mating surfaces.

4, The improvement of claim 1 wherein the projections have
rounded distal ends, and the recesses have mating rounded botioms.

5. The improvement of claim 1 wherein the projections are
formed on the lid and the recesses are formed in the body.



3. The inprovenent of claim2 wherein the approximately axial extent of
the land areas of the projections and recesses is 25 fromone-third to
one- hal f wane228tumnmet er of the mating surfaces. 4. The i nprovEREIN23®f cl ai m
1 wherein the projections have rounded digstal ends, and the recesses have
mat i ng rounded bottons, 5. The |rrproverrent of claim1l wherein the

projections are &-orned HRHER afi Baking 3 dinge dafweer @ fidrard a Padye thridy .

V\0d02/ §8§43 aPSTéHSleW%'lol&e@ i\ aedbaBIivaRY . @ﬁ)rﬁl Uraﬁénbf’ér\h“r‘#@ alid
and a body

h bl.o | ed f
formi ng re§ﬁ§9??6 gi.ﬁ}%érwl SQE&@@sgﬁé\fvﬁ@Qn'Wﬁ @%%%ef?@g r'%alq%s of
the lid andihadidatyd theeboeyhdtecomihosi agmpising: ol ding the lid and the

body o, Borm mt g PrabRkkOle HIGIGARES oS orkRhaifh bRAshAdhe

lid without formng any Opé&nin
recesses into either |&ﬂ‘érr\%elss§§atf‘ethﬁ W§H§p9f ﬁbeth@d)br@ﬂ@ id oméhpHt 0 t he

recesses while the 1GopgGsgSaty aéﬁeﬁm Ithvwgﬂféﬂwwaﬁ QfQWethgle%on%nd

c. filling the interwal]l s&aees of E-] !t E our abl e
insul ation material t 19SS, 1819 ] }?%r “P %Wﬂl &5 pr oj ecti ons and
recesses so that it hey sraapping Iﬂ@eupm]eppedswrttbOt}te d@iel"s@yesnwml@e thienge. 15

Cecesseduni e the pr ?e@as@%%“%é‘gs@? PR, BTG BRoind: die” o
The . nethod of clcaim llinmgltl’cﬂngte;mqibusrp@qerse obr djeedid @md thet bodlyewnth a
recesses while the re ;@rm é# {m""ﬁ’fé’tbh'é?"@hta'?es%so% gosgﬁgd c?he I|d

The -method of claim®6,ing ugks I nt erwa spaces of
and the body with the HgiEgYr ?sft’%ﬁi?cﬂﬁﬂérﬁad reRewas 3% thabjibeyi eannaid

recesses have conpl et g5k sividridgiad fwRRbUE m@gtrdy,ﬁ@fﬂw dﬁﬁgél zes.

15 7. - The method of claim 6 including snhapping the projAections
into the recesses while the projections are still warm from the
blow molding. '

8. The method of claim 8 including snapping the projections
into the recesses while the recesses are still warm from the blow
20° molding.
9. . The ‘method of claim 6 including filling the interwall

spaces of the lid and the body with the fire-resistant material
before the projections and recesses have comple’{ed shrinking from
their blow-molded sizes.

25 10. A blow-molded double-walled container and lid
comprising:
a.  a hinge formed of projections and recesses hingedly
interconnecting the container and lid; '
b. the projections and recesses being formed integrally of
30 blow-molded resilient resin forming walls of the

container and lid without forming any opening through
either wall 'in a region of the projections and recesses;
C. the projections and tecesses being dimensioned to allow
the resilient projections and recesses o be snap fit '
35 together in a hinge relationship;



25 10. A bl ow nol ded doubl e-wal l ed container and |id conprising: a. a

hi nge forned of projections and recesses hingedly interconnecting the

cont ai new@nz28243; b. the projections and recesses bei ng Pormsel/42836egr al | y
of 30 blow nolded resilient resin form walls of the container and Iid
wi t hout form ng any openi n\g' }hrough either wall in a regéon of the

proj ections and r@cesséyervall; apages; betweer wmerr aodssutehavalls dbimdhsi oned

to allow the resiliengoptdheetagastiandel o b bl : her
in a hinge rel ationshi ﬁ_é]atV\D&aEZ{'_{%MB P /%33%&%@1 1%',588&!?"% ér?é\;\"llall%lqQﬁ’F
spaces between inner altF&lEer Nh FH1Q R NNG RiCieFHoNs geBdi ng fill ed
with a pourabl e insul atécessasgtandal that sets to stiffen the projections
and recesses; ang 5 e ! i G, S, .. bei di prensi gned so
That | wheh the oot ai nihé BroRAUSHS S |r?§§33ué§ hgé'ﬁ@ B ded 85, G
that has set, the proj&bEonBeaganiaiessard chghnare Hilashpuitht the vinshibation
destroying the hinge. mbkeriBheh@@nhasnest, amb |dréjddtdia dAd Oddasswdi ng

mati ng 10 surfaces of the g{%ﬁe]ctl ons, and rgc sses ext.endi ng approxi mately
axially of a hinge axiS8NA9 D SERATRIGHWIBAHT (9PERYVIRgalNE NinGRer ei n t e
approximately axial extent of the mating surfaces of the projections and
recesses has an akial Thegtbntdiner camdried tdfi chhimo 1@néndlabiing ahatingl5

di anet eryq of i r . 13. jn Iidgof claim,10

whor el 1 1he $itincss 98 1AE. bESESiont” ant HeBRRhea ke ipg. BoBha ey, e
in the body.axXially Tole &c bW@@ n@Xisand |id of claim 10 wherein the projections
have rounded di stal ends, and the recesses have mati ng rounded 20 bott ons.

12.  The container and lid of claim 11 wherein the .
approximately axial extent of the mating surfaces of the projections
and recesses has an axial length of from one-third to one-half of a

15 diameter of the mating surfaces.

.13.  The container and lid of iclaim 10 wherein the projections
are formed on the lid and the recessés are formed in the body.

14. The container and lid of claim 10 wherein the projections
have rounded distal ends, and the recesses have mating rounded
20 bottoms.



