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12Claims?(CI?219?19) 

Thisinvention relatesto sealing apparatus and more 
Particularlyto novelapparatusforsealingcontainers by 
use ofthermoplasticorfusible material?Briefy,thein 
ventionisanimprovementoverthe Eliel Patent1.369.919 
and comprises a preformed meltable element having a 
Beaterimbeddedtherein whichisshaped tofitaroundthe 
?Inction line oftwo parts of a container?Current may 
then beapplied tothe heaterwhichinturn meltsthe ele 
mentsothatitflowsoverthejunction ofthetwo parts of 
the container,Whenthe currentisshutof,the meltable 
naterialre-solidifesandefectsaseal of thejunction and 
securesthe two parts of the containerin closed relation 
ship?Ifitis desired to openthe container,current may 
again be appied to the heatertore-meltthe material So 
thatthe container maybe opened?Later,the container 
may be re-sealed byagainapplyingcurrent tothe heater, 
Thus the container may be opened orsealed as often as 
desired merely be applyinga source ofelectricalenergy 
tothe heaterelement, · 

Itisthereforean objectofthe presentinventionto pro 
vide arapidandeficientsealfora containerwhich may 
be easiyunsealedandresealedwithoutspecialequipment? 

This and other objects wil become apparent Upon a 
reading ofthe specification,claimsand drawingsinwhich: 
FIGURE1isa cutawayview ofacontainerembody 

ingtheinvention, · 

FIGURE2isaniustrativeviewofthefusibleelement, 
FIGURE3isacross-Sectionalview ofone embodiment 

oftheinvention, 
FIGURE4isatop view of the preferred fusible ele 

ment,and 
FIGURE 5 is a cross-sectional view of an alternate 

embodmentoftheinvention? 
Referringto FIGURE1,a containerisshown having 

aboomörbase portion 10 having upwardy extending 
fangesorsides11,Nearthe upper part ofthe sides11 
ageneraly rectangulargroove orchannelisformed hay 
ingsidewalls15and16anda bottom 7?Thischannel 
nay be an integral part of the container or may com 
prisearemoyablegasket, 
Atop20isshown forthecontainer havingdownward 

iy extendingsides21?The top 20is madetoftin the 
channeladjacentthe side Wal15,Theremainder of the 
channelcontainsanelementmade Up ofmeltablematerial 
25Which may befusible metalsuch assolder or may be 
asuitablethermoplasticorganicmaterialandwhichisUsed 
forsealingthe container,If Only a mechanicalconnec 
tionis desired deformations suchas bumpsor,as shown, 
grooves26and27,may be placedinthe channelforthe 
fusible materialto fowinto,and when the materialthen 
solidifesa mechanical lockis provided,A mechanical 
seal mayalso be provided by use of afusible material 
such asa high bismuth aloy,which expands into the 
grooves26and27when itsolidifesand thus may me 
chanicaly sealthe topand bottom together,Toassure 
1ateral expansion?in this case pressure may be applied 
to the fusible materialfrom thetop whenitismelted? 
The meltable material25iscast,eXtrudedorotherwise 

formedaround a heater element28whichiscapable of 
generatingenough heatto meltthemeltable materialwhen 
electrical currentisappied thereto?Apair contactsor 
terminals30 are connected to the heater element28as 
bestseenin FIGURE4,The heater element28 extends 
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outofthe meltable materialat pointsjust below theter?? 

2 
minal39sothatelectricalcontactmaybe madeandruns 
betweentheterminals30in paralelpathsaroundthe con 
tainer,Whenvoltageisappliedtotheterminals30 cur 
rent passesthrough the heater element28 andenough 
heatisgenerated tomeltthemeltable material?In prac 
tice,the heaterelement28carriesabout100 amperes of 
current when17voltsisapplied,1700 watts of heatis 
thusgeneratedwhichwilmeltanelement made of Solder 
in 20to 25seconds,This quick meltingis desirable So 
asto preventexcessive heating of the container Which 
mightcausedamagetothe contents?Ofcourse,withsuch 
alarge poweroutput,itisnecessarythatgood heattrans 
fer exist between the heater element andthe solder or 
otherwiseheaterelementmightburnout, 

In orderto preventsolderfromenteringthe container 
whenthetop20isremoved,the surface31 of wal15is 
treated to be non-wettable by the Solder,Likewise,the 
1owerinsidesurface ofthesides21are madenon-wettable 
sothatasthe topis removed,the solderwilnotadhere 
to these surfacesandwillnotcreep upand overthewall 
15intothe container? · 
Normaly,the density of the heaterelement28isleSS 

then that of the meltable material25so that when the 
material25ismelted,the heaterelement mayfoat?If 
thiswere permittedthe heaterwould be partlyexposed to 
theairandthe heatconductivityawayfrom the heaterele 
mentwould be reduced possiblycausing burn outof the 
element,In many cases,the terminals30 may be held 
down which wil hold the elementnearthe bottom,but 
oftenitis desirable to hold the element down at places 
otherthanattheterminals30,Toaccomplish thisa plu 
rality of holes33 areformedin the fusible material25 
andextendtherethroughtothe heaterelement28,When 
the fusible materialisto be melted,any convenientrod 
mayfrst beinsertedin each of the holes33which wil 
holdthe heaterelementinplaceduringthe melting,After 
the solder has cooled again the rods may be removed? 
Of course,the container could carry a permanent hold 
ingfxturefortheelementandthe rodscouldalways re 
mainin the solder,Forexample,asshownin FIGURE 
3,a snap member or clamp 36is snapped into place 
around the channeland has an extension 37 above the 
hole 33?Asetscrew 38is screwedinto place through 
theextension37andintothehole33untilitPressesagainst 
the heaterelement28?The heaterwilthus remain sub 
mergedinthemeltable materia125even when meltedand 
the possibity of burn outfrom thiscauseiseliminated? 
The clamp36and screw 38 may be removed from the 
channelif desiredafterthe meltable materialjhasresolidi 
fied,orit may remain asa permanent part of the con 
tainer? 

Referringto FIGURE5,an alternate embodiment of 
the invention is shown,The top portion of the con 
tainer 60is shown mating with the bottom portion 62 
to form a smooth Surface across the junction 63,The 
twoportionsareshownas meetinginatongue andgroove 
arrangement 64,An L-shaped member 66 which may 
be composed of siliconerubberisplacedaround the con 
tainersothatitextends Upwardlyacrossthe junction line 
63. This member is resilientenough to expand to,fit 
the container?The meltable element 25is placedin 
the groove andis supported by the L-shaped member 
66,Whencurrentisapplied tothe heater28,the melt 
able element melts and adheresto the outside surfaces 
ofthe top 60and the bottom 62,The L-shaped mem 
ber 66is non-wettable?ythe meltable material sothat 
when the current to the heater 28is removed,the L 
shaped member66maybe removed leavingthe element 
25adheringtothe containeracrossthejunction to efect 
a seal?If desired,grooyes68and 70 may be cut near 
the rims of the top 60 and the bottom 62 so that the 
meltable material wilfow therein and provide a me 
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chanicallock,Of course,bumps or other abutments 
Could be Substituted forthe grooves 68and 7ö. 
The heater element28 has novel design features and 

will now be described,Referringto FIGURE 2,the 
heater element 28 is shown composed of a length of 
high resistance heater wire 4? such as Nichrome hav 
ing a Web 42 of mechanicaly strong material such as 
glass braided aroundit?Suitable electricaly insulative 
material44Such as Tefon isextruded over orwrapped 
around the Web and then fused thus surrounding and 
impregnatingit,Overthe Teflonimpregnatedgassweb 
44a sheath of material 46Suchascopperis drawn and 
the whole assemblyiscastin the meltable material25. 
The sheath of material 46is wettable by the meltable 
materialsince otherwiseair pockets mightformaround 
the heaterelement28 reducingthe heatconductivity to 
the meltable material and thus causing hot spots and 
possible burn out,The web of mechanicallystrongma 
terial42is neededsinceTeflonaloneisnotstrongenough 
for the drawing of the copper sheath 46 which might 
cut through the Tefon and short out the heater wire 
40,The material42isin the form of a web so that 
the fusible element25canbe bentand formedina pre 
determined shape without breakage?Teflonisfound to 
be a goodelectricalinsulator while atthe same time a 
fairconductor of heatand henceits Useis desirable?In 
addition it has a slippery surface so thatit wil slide 
with respect to the copper sheath When bentand reduce 
the possibility of breakage,Cf course,otherequivalent 
naterials could be substituted without departing from 
thespiritoftheinvention,Bythe above outlinedmethod 
the heatingelement maybe madeverysmal?Acopper 
sheath havingan outside dameter of.010inch has been 
achieved which contains althe internal parts above de 
scribed? 
ASSeen,a noveland useful means for sealinga con 

tainer has been presentedin which the sealing material 
may be quickly melted and remelted without danger of 
burn out or of overheating the container?Many sub 
stitutions wil be apparent to those skiledin the artand 
I do not wish to be limited by the specific structure 
described here?I wish onlyto belimited bythe folow 
ing claims, 

Iclaim: 
1,Apparatus of the class described comprising,in 

combination:a container having a top portion and a 
Dottom portion,the bottom portion havinga peripheral 
groove toreceive the top portion;a Sealingelement pre-J 
formed to fitthegroove,Said Sealingelement comprising 
a tube of fusible materialadapted when melted to join 
the top and bottom portions of said containerand pro 
vide a seal for said container;an elongated heater ele 
ment;electricaHy insulating material covering said 
heater element;a sheath of material which is wettable 
by the fusible materialsurroundingsaidinsulating ma 
terial,saidsheath beingimbeddedin thetube offusible 
materialin good heatconductingrelationship;a pair of 
electricalterminals connected to the ends of said heater 
elementand located externalto the tube offusible ma 
terialso thatcurrent may be applied to said heaterele 
ment withoutapplying current to said fusible material; 
a plurality of holes formedin said fusible material ex 
tending to said sheath;and means extending through 
said holesto holdsaid sheath to preventfoatingthereof 
whenthe fusible materialismeited, 

2,Apparatus of the class described Comprising,in 
combination:a container having a top portion and a 
bottom portion,the bottom portion havinga peripheral 
groovetoreceivethetop portion:asealingelementpre 
formed toftthe groove,said sealingelement comprising 
atube of fusible materialadapted when melted to join 
the top and bottom portions of said containerand pro 
Vide a seal for said container;an elongated heater ele 
ment;electricalyinsulatingmaterialcoveringsaid heater 
element;a sheath of material whichis wettable bythe 
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4 
fusible materialsurroundingsaidinsulatingmaterial,Said 
sheath being imbedded in the tube of fusible material 
ingood heatconductingrelationship;a pair of electrical 
terminals connected to the ends of said heater element 
and located external to the tube offusible material So 
thatcurrent maybeapplied tosaid heaterelement with 
outapplying current tosaid fusible material;and means 
to preventfoatingthereof when the fusible materialis 
melted, 

3?Apparatus of the class described comprising,in 
combination:a container having a top portion with 
downwardy extending sidesanda bottom portion,with 
upwardy extending sides,the bottom portion havinga 
perpheralgroove to receive the downwardy extending 
sides of the top portion;a sealingelement comprisinga 
tube offusible materialpreshaped tofitthe groove after 
the top portion has been placed therein,the portion of 
the groove externalto the downwardy extending sides 
of the top portion and the lower external portion of 
the downwardy extending sides of the top portion be 
ingwettable bythe fusible material while the portion of 
the groove internal to the downwardy extending sides 
ofthetop portion and the lowerinternal portion of the 
downwardly extendingsides being non wettable by Said 
fusible material,and a heater elementin the tube of 
fusible materialadapted when currentis applied thereto 
to meltthe fusiblematerialsothatitadherestothe lower 
external portion of the downwardy extendingsides and 
to the externalPortion ofthe groove to efecta Seal of 
Said COntainer, 

4.Apparatus ofthe classdescribedcomprising,incom 
bination:a container havingatop portion with a down 
wardly extendingperipheralfange anda bottom portion 
with a peripheral channel havinga frst upwardly ex 
tendingside near theinside of said container anda Sec 
ond upwardly extendingsideremote from the inside of 
Saidcontainer,aportion ofthechannelseatingthe fange, 
a Sealing member comprisingatube offusible material 
Dreformed to ft in the channel externally adjacent the 
fiange;and a heater elementimbedded in the tube of 
fusible material adapted to melt the fusible material 
when currentisapplied thereto,the lowerinternal sur 
face ofthe fange,andthe outside surface ofthe first side 
ofthe channelbeingnon-wettable bythe fusible material 
while the lower external surface of the fange and the 
inside surface of the Second side of the channel being? 
wettable by the fusible material so that,when melted, 
the fusible materialadheres to the wettable surfacesto 
efecta seal of the container, 

5?Apparatus for mechanicaly connectingtwo mem 
berstogethercomprising,in combination:atube of melt 
able material which contracts when melted and which 
expands when solidified;a heater elementimbeddedin 
the tube to melt the meltable material when electrical 
Current is applied thereto;and deformations on each 
of the two members proximate the point of connection, 
the meltable material being placednearthe deformations 
So that when melted the materialfows around the de 
formations and when re-solidified,expandssoasto lock 
thetwo memberstogether? 
6.The method of mechanicalyclosingtwo partsofa 

container comprisingthe steps of:formingan abutment 
near the rim of each of thetwo parts of the container; 
placingadetachablechanneladjacentthejunction ofthe 
two parts;placing a meltable element havinga heater 
embeddedthereinin the channel;applyingcurrenttothe 
heaterto meltthe elementsothatitfowsoverthejunc 
tion andthe abutments,andremovingthesource of cur 
rentfrom the heatersothatthe elementresolidifes, 
7.The method of mechanicaly closingtwo parts of 

a container comprising the steps of:placinga channel 
adjacentthejunction ofthetwo parts;placingameltable 
element havinga heaterembeddedthereininthechannel; 
applying current to the heaterto melt the element so 
thatitflows over the junction;removingthe source of 
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Currentfrom the heaterso thatthe elementresolidifes; 
andremovingthe channel? 
8?The method offorminganelementforuseinseal 

ingcomprisingthe stepsof:braidingaweb ofglassover 
a heater wire extrudinga layer of electricalinsulation 
OVertheglassweb drawingagood heatconductive metal 
over the layer of insulation and casting the resulting 
Structureina form offusible material? 

9.Apparatus ofthe class describedcomprising,in com 
bination:a tube of fusible material preformed in the 
shape ofaclosed loop;afirstheaterelementhavingfirst 
and Second ends and embedded in a first portion of 
Said tube;a second heaterelement havingfrstand sec 
ondendsandembeddedina Second portion ofsaidtube, 
Said firstand second heater elements extendingin sepa 
rate paths around the loop;first and Second terminal 
Imeans located externalto Said tube;means connecting 
the firstends of said firstand second heaterelementsto 
the first terminal means;and means connectingthe sec 
ond ends of Said firstand second heater element to the 
Second terminal meanS. 

10.Apparatusforuse with a container havingajunc 
tion formed by two parts of the container comprising, 
in combination:a first heater element Surrounded by 
fusible materialand extendingarounda frst portion of 
the junction;a second heater element surrounded by 
fusible materialand extendingaround a Second portion 
of the junction;frst terminal means connected to one 
end of saidfrstand Second heater elements;and second 
terminal means connected to the other end of said frst 
andsecond heaterelements,saidfirstandsecondterminal 
1meansadapted to receive electrical energy to cause Said 
frstandSecond heaterelementstomeltthe fusiblemate 
rialoverthetwo portions ofthe junction? 

11.Aself-containedsealingapparatus for hermeticaly 
Sealingtwo portions of a container,comprising: 

a central heating element,having terminals for the 
application of electric power; 

a composite first annular layer consisting of a me 
chanicaly strong,flexible glassweb surrounded by 
and impregnated with Teflon,said composite layer 
?rovidinga smooth,highly abrasion resistant,heat 
conducting,electricalinsulator, 

a continuous second annular layer of material total 
surroundingsaid frst1ayerin an unbroken manner 
so asto prevent Jiquid penetration of a predeter 
nined fusible material when melted,Said second 
annularlayer of material havinga high conductivity 
and capable of beingwetted bythe predetermined 
fusible material; 

andathirdannular1ayer of the predeterminedfusible 

6 
material completely Surroundingsaid Second layer, 
saidthird layer capable of hermeticaly Sealingto 
gethertwo portions ofacontainer? 

12?Aself-meltingformable composite wire,compris 
5 ing: 
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afexible central heater element having meansforthe 
application of electrical power,Said heater wire, 
when energized,capable of producingenough heat 
tomelta predeterminedfusible material; 

a frst annular layer of fexible,mechanicaly Strong 
Webbingsurroundingsaid heaterelement, 

a continuous Secondannular layer of pliant material 
which is an electricalinsulator having a relatively 
high coeficient ofthermalconductivity and a rela 
tively low coeficient of friction totally SUrround 
ingandimpregnatingsaidfirstlayer,Saidfirst layer 
andsaid Second layerforminga composite layerpos 
Sessing flexibity,mechanical strength,resistance 
to abrasion and a Smooth Surface; 

a continuous third annular pliable layer of material 
having a high coeficient of thermal conductivity 
completely surroundingsaid second layer,saidthird 
?ayerrapidy conductingthe heat produced by said 
heaterwireawayfrom saidfrstand second1ayers, 
said third layer being impervious to the prede 
termined fusible material when melted So as to 
?revent the melted fusible material from reaching 
Saidfirstand second annular layers of material; 

and a continuous fourth annular layer of the prede 
termined fusible material completely Surrounding 
saidthird1ayer,thereby forminga composite wire 
consisting of said central heater element,first an 
nularlayer,Secondannular layer,third annularlay 
er and fourth annular layer,which is pliable and 
capable of retaining a predetermined shape? 
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