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The present invention relates to articles which are capa 
ble of changing shape and which contain a fusible in 
sert. The present invention includes within its scope 
articles in which the fusible insert operates to restrain 
the recoverable portion of the article against recovery 
and articles in which the fusible insert does not restrain 
the recoverable portion of the article against recovery. 

It has long been known that recoverable articles are 
useful for covering other articles. For example, elastic 
rubber sleeves have often been used to cover cylindrical 
articles merely by choosing a sleeve which, in its re 
laxed condition, has a diameter less than that of the ar 
ticle to be covered. The tendency of the sleeve to 
retract when it has been expanded and placed over the 
article results in Ia covering for the article which, for 
some few purposes, is satisfactory. Heat recoverable 
articles have also been used in a somewhat similar man 
ner. An example of such a heat recoverable member 
is found in Patent 2,027,962, issued January 14, 1936 
to Currie. 

However, the recoverable articles known to the prior 
art have been found to be completely unsatisfactory in 
the many instances when a strong and impervious bond 
between the recoverable article and the article which 
is to be covered is desired. For example, it is common 
practice to laminate -an insulating covering over electrical 
components such as conductors. The insulating material 
must, of course, be securely bonded to the conductor 
in order to protect the conductor from water or air or 
other media with which it may come into contact. Fur 
thermore, it is also highly important that there -be no 
air spaces between the covering and the conductor. The 
occurrence of air spaces is particularly troublesome where 
the insulating material is applied to an element having an 
irregular surface, such as a plurality if wires which have 
been twisted together to form a cable or braided struc 
ture. Thus, as is well known to those skilled in the 
art, there has been a long standing need for coverings 
which are easy to apply, such as recoverable articles, 
and yet are capable of forming a secure, intimate, im 
pervious bond with the article which is covered. 
The present invention satisñes this long standing need 

in a surprisingly simple and economical manner. 
One of the principal objects of the present invention 

is to provide a recoverable article capable of being lami 
nated or otherwise united with lanother article in such 
a manner that a secure, intimate and impervious bond 
is formed and the process of so doing. 
Another object of the present invention is to provide 

a heat recoverable article capable of being laminated or 
otherwise united with another article in such a manner 
that a secure, intimate and impervious bond is formed 
and the process of so doing. 
A further object of the present invention is to provide 

a heat recoverable article having elastic memory which 
is capable of being laminated or otherwise united with 
another articlein such a manner that a secure, intimate 
and impervious bond is formed and the process of so 
doing. 

It is still another object of the present invention to 
provide an article and process for forming a laminated 
or otherwise united insulating covering which is securely, 
intimately and imperviously bonded to electrical ele 
ments. 
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It is ia 4funther object 'of the present invention to 
provide a recoverable article having a fusible insert and 
processes for using this article. 

Other objects and advantages of the present invention 
will become apparent from the following detailed de 
scrpition, when read in conjunction with the drawings, 
of preferred embodiments of the present invention. 

Brieñy, the present invention comprises, in part, a 
recoverable article which is provided with a fusible in 
sert. The recoverable articles of the present invention 
may comprise elastic materials which have been stretched 
and yare held in the stretched condition, heat recover 
able articles, such as articles made from materials hav 
ing the property of plastic memory, or the like. The 
fusible inserts of the present invention may comprise any 
suitable fusible material, e.g., thermoplastics such as 
polyoleñnes. Furthermore, the word “insert,” as used 
in the description of the present invention, contemplates 
any member which is positioned suchV that it will be 
interposed between the recoverable material and an ar 
ticle with which the recoverable material is to be la-mi 
nated or otherwise united. For example, in those in 
stances where a tubular article is to be provided with 
an inner lining comprising the recoverable material, the 
insert comprises a fusible outer layer provided von the 
outer surface of the recoverable material. The process 
of the present invention comprises forming the recover 
able material such that it has a dimension different from 
that of the article to which it is to be laminated or 
otherwise united and such that it has the property of 
being capable of changing its dimensions. The recover 
able material is then provided with fusible material which 
is positioned such that it will be interposed between 
the recoverable material and the article to which it is 
to be laminated or otherwise united. The fusible in 
sert is preferably in abutting relation to the recoverable 
member. The article of he present invention is then 
positioned with relation to the article to which it is 
to be laminated or otherwise united in such relation 
that change in the dimensions of the recoverable ma 
terial will cause it to urge the fusible member toward 
the article to which it is to be attached and cause it 
to become bonded thereto. The article of the present in-` 
vention is then subjected to suñ‘icient heat to cause 
the fusible material to become iluid. -Iu a preferred 
embodiment of the present invention, where recover 
able articles having the property of elastic memory are 
employed, the application of heat also causes the re 
coverable material to exercise this property. Further 
more, the preferred embodiment of this invention com 
prises a recoverable member which is capable of chang 
ing its dimensions in response to the application of heat 
at a given temperature and a fusible member which 
will become fluid at the same temperature. 

In the drawings:  

FIGURE 1 illustrates an embodiment of the article 
of the present invention in which the article has a tubular 
shape. 
FIGURE 2 illustrates another embodiment of the pres 

ent invention in which the recoverable member is a split 
cylinder. 
FIGURE 3 illustrates still another embodiment of the 

present invention wherein the recoverable member is 
mounted on a coil spring. 
FIGURE 4 illustrates another embodiment of the pres 

ent invention wherein the recoverable member is closed 
at one end. 
FIGURE 5 illustrates another embodiment of the pres 

ent invention wherein the recoverable member is closed 
at one end and contains a ball of solder. 
FIGURE 6 illustrates another embodiment of the pres 

ent invention wherein the recoverable member is closed 
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at -one end and contains a «ball of solder and electric 
conductors. 
FIGURES 7 and 8 illustrate embodiments of the pres 

ent invention which are similar to the embodiments illus 
trated in FIGURES 5 and 6, "respectively, except that the 
recoverableïmember is-open at both ends. 
FIGURE 9 illustrates a'n `embodiment of the kpresent 

invention wherein vïthe `recoverable ‘member comprises a 
spirally wrapped'article. ' 
l ¿FIGURE fl() lillustrates-an embodiment of the present 
invention wherein‘the v'conductors encapsulated by the »arti 
cle ̀ of the present invention have been crimped. 
 IFIGURE l11 illustrates an embodiment of the present 
invention wherein one yconducto’riis spirally wound about 
another before the conductors>areispliced. 
FIGURÉE 12 illustrates an embodiment of the present 

invention wherein 'the kfusible Amember comprises a lon 
gitudinally perforated cylinder. 
FIGURES 13A-D illustrate a preferred embodiment 

of the ¿present invention lwherein lthe fusible lmember func 
tions asia dam for solder. 

Referring >now to the drawings, FIGURE l illustrates 
a preferred embodiment «of Athe present invention wherein 
the r'e'coverablefmember'l and fusible insert 2 are tubular 
in shape. Ina ̀preferred embodiment of the present in 
ventiïon, the recoverable material is a >yheat »recoverable 
material having the property of elastic memory, such as 
the materials disclosed in U.S. 'Patent No. 2,027,962. 
Whenfthistypeof ̀ recoverable material is used, the 'fusible 
insert >may comprise ̀ virtually any material capable of be 
ing ‘rendered ïflow'able by the application of heat. For 
example, conventional thermoplastic materials such 'as 
polyolefines v`(polyethylene, polypropylene, etc), 'poly 
amides (e;»g., nylon), polyesters (e.g«., polyethylene ter 
eplithalate cellulose acetate), and-other similar materials. 
Itis, however, to ybe understood that the present inven 
tion is-notlimited-to the use of conventionalthermoplas 
ticsas the fusible-insert. Rather, -thermosetting materials 
such‘ as ïepoxy "resins, pOlyurethaneS, vphenol-aldehyde lcon 
densation products, etc., frnay also be used. Still further, 
it lis possible ‘to use, in ycombination with the recoverable 
material certain ’materials `which would -not operate vin 
precisely the 4same ‘manner "as -fusible materials, such as 
insulating ‘or conductive «g‘rease's or heat catalyzed >ad 
hesivesfand'the'like. ` 

`In >the preferred 'embodiment wherein the V‘recoverable 
member isla-heat recoverable member :having elasticmem 
ory properties,‘the 'fusible insert »2 'maybe combined 'with 
the recoverable material 1 in any ̀ suitable manner. For 
example, the fusible material >maybe applied ’to ~Vthe re 
coverable material Vas a coating or Athe fusible insert may 
be formed ̀ into a predetermined size 'such that it will be 
held by the recoverable `member. simply by frictional 
forces, iìe., by a 4force fit. It will be obvious to those 
skilledin >the ‘art that, when practicing ‘the present inven 
tion in accordance with this preferred embodiment, the 
recoverable member must,)in^general, be deformed ̀in such 
a manner that~it~possesses elastic memory „properties be 
fore the fusible insert is added. There are several well 
lcnown‘methods 4according to which recoverable materials 
may be deformed Vsuch'tha't they possess the 'property of 
elastic memory. One such method is clearly disclosed 
in UL‘S. Patent No. 2,027,962, Àwhich’is ̀ incorporated herc 
in by reference. As‘disclosed inthis patent, such mate 
rials are independently dimensionally heat unstable, Le., 
capable of 'changing ‘dimension Íto assume a heat stable 
condition upon the 'applicationof »heat alone. Thus, un 
like that embodiment of the present invention ̀ illustrated> 
in FIGURE 2 ’wherein fusible member Í4» yholds spring 3 
under tension, lthereb‘y rendering lspring -3 lheat recover* 
able when the fusible member 4 is heated toan'ex'te'nt 
such 'that it Sis ino A‘longer capable=of resisting the Vcompres 
siveifo'rc'e exerted by spring 3, ‘the application of heat will 
cause the independently dimensionally heat unstable ma 
terial 1 illustrated in FIGURE l to change dimension 
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regardless of whether the fusible member 2 is present. 
Any such method may be used in the practice of the 
present invention. Ordinarily, the fusible insert is added 
to the recoverable material after the recoverable material 
has been caused to assume dimensions in which it has the 
property of elastic memory. However, the fusible insert 
of the present invention may be added to the recoverable 
member in particulate or powder form. When the arti 
cle Vof the present invention is heated, the fusible p_artic 
ulate material ilows to form an impervious coating. When 
the fusible material is added to the recoverable material 
in particulate form, the addition may be performed be 
fore or lafter the recoverable ̀ material is deformedsuch 
that vit possesses the property of elastic memory. Thus, 
the use of particulate fusible material has the advantage 
that the article of the present invention may be assembled 
without causing ïthe recoverable material >to assume any 
given dimensions. 
deformed by the »user to the precise ̀ extent «required by 'a 
given 'purpose for which the article is to be used. 

In another embodiment of the present invention, the 
recoverable material 1may comprise an elastic material 
such as natural or synthetic rubber. In this embodiment, 
the fusible insert must possess sufficient structural strength 
that it is able to withstand «the compressive forces exerted 
by the recoverable material after it has been distended. 
According'to this embodiment, the vfusible insert is iirst 
formed to a size different from that of the article to which 
the article of the present invention is to be laminated 
or otherwise united. For example, as illustrated in 
FIGURE l, elastic material 1, which has a diameter 
smaller than that of insert 2 when it is in the relaxed 
state, is `stretched over insert 2. The «combined recov 
erable material i1 and insert 2 may then be placed over 
an article to be encapsulated, 'such as an electric'condui't 
or the like, which is of a diameter substantially the same 
as, or somewhat larger than, the original relaxeddiarneter 
of the recoverable ïmaterial 1. The encapsulation is ac 
complished'ïby kthe application of sutlìcient lheat to `fuse 
or break down the crystalline structure of insert V2;, thereby 
causing insert 2 lto -lose its rigidity and permitting lthe 
recoverable material 1 to contract elastically to approach 
its original dimension. The 'result is a highly effective 
bonding of recoverable 'material 1 tothe encapsulated 
article. This method may be used for true encapsulation 
inthe sense of fusing the insert 2 »to the »member yto be 
encapsulated, or may function simply to produce -a heat 
shrinkable elastic >tube wherein the rigid insert is used 
only for the purpose of temporarily maintaining the 
recoverable vmaterial in its expanded condition. 

yIn the embodiment of the present invention illustrated 
in FIGURE‘Z, the recoverable material is a split-cylinder 
type spring 3 which is Aheld under tension -by rigid fusible 
insert ~4. `Sp1-ing f3 is illustrated as being made from 
metal, but it is to be understood that spring 3 may com 
prise other suitable ïmate'rials such as `plastic or hard> 
rubber. Furthermore, itis also to ybe understood that 
the relation of members 3 and 4 maybe reversed such 
that >rigid fusible member 4 surrounds spring 3 and holds 
it under tension. The function `of this embodimentcof 
the .present invention ̀is essentially the same as that previ 
ously described with `respect to the use of a stretched 
elastic 4material as'the recoverable material. 
FIGURE 3 illustrates an embodiment ofthe ‘present 

invention wherein recoverable material 5, which has a 
circular horizontal crossèsection and `is provided with 
fusible material 6 which ’is suitably bonded, eg., by 
adhesive, thereto, ¿holds coil spring 7 in compression. In 
this embodiment, recoverable material 5 comprises va 
material possessing the property of elastic memory. 
When the assembly illustrated in FIGURE 5 is heated, 
the recoverable material 5 releases the compressive forces 
which it exerts fon spring 7. Spring 7 then 'functions to 
urge fusible portions '6 into contact with the article with 
which the assembly is >to >be united. ' ' 

The assembled article may then ber 
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FIGURES 4-6 illustrate embodiments vof thepresent 

invention in which the recoverable material 8 has a closed 
end. This closed end may be formed by sealing, by ap 
propriate means, one end of a tubular member, or may 
be formed simply by molding a thimble shaped article. 
The articles illustrated in FIGURES 4-6 are particularly 
useful for terminating electrical conduits. 
The embodiment illustrated in FIGURE 4 is essen 

tially the same as that illustrated in FIGURE 1, with the 
exception that one end of the recoverable member 8, 
which surrounds fusible member 9, is closed. 

In the embodiment illustrated in FIGURE 5, a ball of 
solder and llux 10 is positioned within fusible member 
9. Thus, when the assembly illustrated in FIGURE 5 
is heated, not only is fusible member 9 caused to fuse 
and recoverable member 8 caused to contract to a smaller 
diameter, but the ball of solder and ñux 10 is also caused 
to fuse. The solder thus supplements f-usible member 9 
as an encapsulating material. ` 

In FIGURE 6, recoverable member 8 is illustrated as it 
would appear with fusible member 9, ball of solder ii 
10 and Wires 11 inserted therein. ' 
The embodiment illustrated in FIGURE 7 is essentially 

the same as that illustrated in FIGURE 5 with the ex 
ception that recoverable member 12 is open at both ends. 
The embodiment illustrated in FIGURE 8 is similar 

to that illustrated in FIGURE 7, with the addition that" 
a rigid sleeve 13,'preferably comprising metal, is inserted 
within fusible member 9. It is preferred that rigid mem 
ber 13 have an axial dimension less than that of recov 
erable member 12 and fusible member 9. Thus, when 
heat is applied to this assembly, the recoverable member 
contracts down around the sides of rigid member 13. It 
is to be understood that solder 10 may be omitted from 
this embodiment. p n u A 

Since the articles of the present invention are partic 
ularly suitable for splicing and terminating the ends of 
electrical conduits, the procedure for so using the articles 
of the present invention will be described in some detai1._ 

The` embodiment illustrated in FIGURE 6 may be used 
for making a waterproof soldered splice on plastic insu 
lated wire ends. The splice can be accomplished without`_ 
stripping the wire ends, twisting the wire ends,V flexing 
the wire ends, crimping the wire ends together vor other 
commonly used methods. The fusible member 9 of the 
article of the present invention should be a material which 
is capable of fusing or bonding’to the plastic insulation 
onV the wire. As shown in FIGURE 6, the recoverable 
article is provided with solder and, if desired, a ñuxing 
material. The unstripped wire ends 11 are pressed against 
the top of the solder. Heat is then applied tothe assem 
bly. High frequency induction heating has been foundY 
suitable in those cases where> solder is used. When the 
heat is applied, the recoverable member 8 contracts to 
encapsulate or surround the fusible material 9 which is 
melted by the heat. The heat also causes the insulation 
on the ywires to migrate away fromV the'V ends thereof, 
thereby exposing the wires. 

ing, a splice which is securely-bonded and impervious'is 
obtained. ' ` y ' 

The embodiment illustrated in FIGURE 8 'functions 
in substantially thesame manner >as that'illu'strated" in 
FIGURE 6, with they exception that thewires, o_r other 
objects, to be spliced maj/"bel pushed toward eachother 
along the axis _of the4 tube in order to form a ̀ butt type" 
or parallel type junction. 
As illustrated in FIGURES 1 and 4, the solder‘may 

be omitted where it is not4 necessary, eg., where soldered _ 
wires are being covered.` Furthermore, as illustrated in 
FIGURE‘7, the sleeve 13 may be omitted if the struc 
tural strength which it imparts is not required.V 

In `those instances where the recoverable member of 
the article of the present invention is to be tubular in 
shape, the tube .may be extruded, molded or fabricatedI 

The heat further causes 
the solder to fuse around the exposed wires. Upon cool- ̀ 
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‘fusible member 24 will become flowable. 

6 
from a flat`sheet of material simply by rolling it into a 
tube and suitably sealing the seam. Where greater com 
pressive force is desired than that which may be :obtained 
with a single layer of recoverable material, the flat sheet 
may be rolled into a tube in such a manner that a series 
of spirally wound layers are formed as illustrated in 
FIGURE 9. The compressive forces exerted by the 
spirally wound layers 14 on fusible member 15 are sub 
stantially greater than those exerted by a single layer of 
recoverable material. 

In those instances where the article of the present in 
vention is used to splice electric conductors and in which 
it is desired to omit the solder, eg., the embodiments 
illustrated in FIGURES l and 4, it has been found de 
sirable, as illustrated in FIGURE 10, to apply crimping 
force to the spliced conductors 16 and 17 at the point 
where> the exposed conductors are in contact with each 
other. The crimping assures that an effective connection 
is made between the conductors. The crimping may, of 
course, be performed either before or after the article of 
the present invention comprising fusible member 18 and 
recoverable member 19, is used to splice the connectors. 
As illustrated in FIGURE 11, particularly where a 

splice is to be made without the use of solder, the in 
sulation may be stripped from one of the conductors 20 
for suñicient length to expose a portion of the conductory 
which is long enough to be spirally wrapped around the 
exposed portion of the other conductor 21. After the 
spiral winding is performed, the article of the present 
invention, comprising fusible member 22 and recoverable 
member 23„may then be used to effect the splice in any 
of the manners described herein. 
Where a plurality of conductors are to be spliced in 

dependently, or where a plurality of articles are to be 
independently encapsulated, the embodiment of the pres 
ent invention illustrated in FIGURE 12 may be used. 
In this embodiment, fusible member 24 is provided with 
a plurality >of perforations 25. When heat is applied to 
the article, recoverable member l26 will contract and 

Thus, individ 
ual articles which are to be spliced or encapsulated may 
be positioned in perforations 25 and heat then applied to 
assembly. This embodiment of the present invention has 
the distinct advantage that the possibility of voids or air 
spaces occurring between the articles positioned in per 
forations 25 issubstantially eliminated. 

It will be readily apparent to those skilled in the art 
that the devices .of the present invention have numerous 
and varied uses. For example, they may be used to join 
two or more pieces of metal and/ or plastic together, for 
joining two or more cylindrical or square pieces of tubing 
together, for joining two or more pieces of tubing or rod 
or combinations thereof together, for the application of 
Ícasters to chair legs, and for sealing bottle caps or for 
sealing covers on containers. Furthermore, these articles 
may be used for lamination in general, for connection of 
any two similarly shaped objects, for forming a moisture 
proof covering on one or more objects, for making a 
chemical resistant covering for one or more objects, as 
`well as for splicing, encapsulating, etc., of electrical ele 
ments. j . ' 

vAs illustrated in FIGURES 13A-D, the fusible insert 
of the present invention may perform multiple functions. 
`According to this embodiment of the invention, recover 
«able member 27 is first molded or otherwise formed into 
the shape illustrated in 13A such that it is provided 
with recessed portion 28. The article is then deformed 
as illustrated in FIGURE 13B so as to impart elastic 
memory properties thereto according to ‘any of the well 
known processes for so doing such as those which have 
previously been described. Article 27 is then provided 
with fusible insert 29 and solder 30 as illustrated in 
FIGURE 13C. . Electrical conductors 31 having insulat 
4ing covering 32 thereon are then inserted into the interior 
‘of article 27 as illustrated in FIGURE 13D. Heat is 
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then‘applied to this assembly which causes recoverable 
article 27 to return to its original configuration (illus 
trated in FIGURE 13A), and which also causes .fusible 
insert 29 and solder 30 to become ñuid. The heat also 
causes insulation 32 tormigrateraway from the ends of 
conductors 3i which'migration is illustra-tedafter partial 
completion in FIGURE 13D. i Since the ends of conduc 
tors 31 are located in recessed area 28, the contraction of 
recoverable material 27_ will cause fusiblewinsert 29 to 
come into contact with insulation 32 without causing 
recoverable member 2‘7 to come intocontact with con 
ductors 31'. Furthermore, since the density of solder 30 
is greater than that of insulation 32, the solder wilbl tend 
to force the insulation away from the ends of lconductors 
31.. rlfhe fusible material 29, after the application of 
heat, forms a darn around conductors 31 which prevents 
the escape of solder 30 and assures an effective splice of 
conductors 31. y u u v y ` i 

It will be obvious to those skilled in the art that _many 
variations of the fundamental concepts previously de 
scribed are possible without departing from the scope of 
the present invention. For example,V the articles of the 
present invention may have any desired configuration. 
The configuration of the articles of the present invention 
will, in most cases, be determined by the shaperof the 
articles to which they are yto be laminated or otherwise 
united. Furthermore, although the foregoing descrip 
tion has described in [most detail those embodiments in 
which the recoverable member is caused to as'sumea final 
dimension less than that which it possesses in the recover 
able state, itis to be understood that the present inven 
tion is equally applicable to recoverable members which 
expand rather than contract. vFor example, by providing 
a tubular recoverable member with a fusible member 
which surrounds the recoverable member, an larticle 
which is particularly suitable for the lining of tubular 
members such as pipes is produced. The expandable 
recoverable article of the present invention is, for exam 
ple, positioned within» a pipe which it is desired to line, 
andl heat is applied to .the` article. lThe article of the 
present invention »is thus caused to expand in diameter 
and the fusible material is caused_to become ilowable.` 
The resultant product isa pipewhich has been provided 
witha` securely bonded liningfof the recoverable material. 
The recoverable member o_f the present invention may 

comprise an irradiated or> chemically cross-linked poly 
meric material; Polyolefìnesuare a particularly suitable 
type-of polymeric material for this type of recoverable 
material. They polymeric‘material is first extruded "ori 
otherwise molded into a desirable shape. The polymeric 
material' is then cross-linked or given. the propertiesV of 
cross-linked material by exposure to ultraviolet-radiation 
or high energy radiation, ev.g.„` a high energy electron 
beam, or byJ chemical means, e.g.,_yperoxides when poly 
oleñnsare- used. The cross-linked polymeric material is 
then heated and deformed, andthenu locked` in that con 
dition by quenching or other suitable cooling means or, 
inthe alternative, the same process can be accomplished 
at room temperature b-yuusing greater force to deform the 
polymeric material. >The_ç‘lefo'r'med material will retain 
its shape almost indefinitely until exposed to'aV tempera 
ture abover its Ic1'ystalline_»melting temperature, eg., ap 
proximately250° F. in the casev of polyethylene. 

Other materials which'- have been` found to'be' particu 
larlyÍ satisfactory for use in the-.present invention are >heat 
recoverable elastomeric materials and" polytet'rafluo'ro 
ethylene. In' general, anyA material possessing the prop' 
er'ty of'elastic memory' (sometimes referred to~ as'plastic’v 
memory), Aas Well as otl'ierfre'cofvei‘able> materials,` such as 
elastic ory rubbery. materials, may 'bè'used'in the' practiceA 
of the present invention; 

It will be' apparent to" those skilled 'in‘ the ' an that the’ 
recoverable article ofthe present invention maybe formed 
into a variety ofV shapes which Will result in'va'rious ñow 
patterns of ithe'fusible material or, if it is used, the solder. 
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Furthermore, the recovery of `the recoverable member 
may be controlled by the insertion of rigid members in 
the articles ofthe present invention in order to cause the 
recoverable materailto recover in a desired manner. For 
example, a coil spring may be `embedded in either the 
recoverable member 0r the fusible member or attached 
merely by the tension> exerted by the spring itself such 
that the recoverable material will cause the spring tobe 
come elongated, `compressed or a combination of both, 
Still further, therecovery of the recoverable member 
may be controlled‘by differential >heating such that one 
portion of the member will undergoa greater change in 
dimension than _another portion. The vheating„described 
in the present application may ̀be a positive application 
of heat, cpg., radiation heating, induction heating, electric 
resistance heating, heat ‘generated byvan exothermicl re 
action, etc., or may__constit_ute the exposure of refriger 
ated materials to atmospheric, or lower, temperatures". 
For example, a crystalline elastomeric material could 
be distended, held in the distended state and subjected to 
refrigeration lto “freeze” it in itsdistended state. This ar. 
ticle could then be provided with a fusible insert which 
would become fluid at, say, room temperature. >Such an 
article would then operate according to the present inven 
tion merely by exposure to room temperature. ' 

Still further, the fusible insert of the present invention 
may be such that it is capable of becoming ñuid at the 
same temperature ,as that` required to cause the recover 
able member to changedimension, or it may be capable 
of becoming ñuid at either a higher ¿or lower tempera 
ture than that required to cause the recoverable member 
to change, dimension. Where Vthe fusible material corn 
prises a thermosetting _rnateriaLl the heat may also cause 
this; material to harden as well as causing it to become 
fluid. 
The induction heating-.used in the practice of the pres 

ent invention may be any type of high frequency heating. 
The articles of the present invention havepmany uses 

otherthan those previously described. v For example, the 
fusiblev materialI may function to cause a bond to Vbe 
formed,Í to fill voids, to; release a spring or other similar 
element, as dam to ‘prevent the fiow of another fîuid, etc.V 
The force exertedby the recoverablemember,mayïfunc 
tion to move another object, to cause a secure‘bonding, to 
release a diaphragm whichcloses or opens a conduit, etc», 
Having fully described the present, invention, it is to 

be _understood that it- is not to be limited to'the specific 
details set forth, butI it' is of the full scope ofthe ap 
pended claims. 

Ivclaim: , _ u l i y 

1. A tubular’ article having at least one _open/endhthe 
Wall thereof »comprisinga material _which has been dimen 
sionally >changed from an original heat stable form V‘to 
anv independently vdimensionally Aheat unstable material 
capable; ofl moving in the direction of vits original form 
upon the application of heatY alone,ja 'first member’com 
prisingfusible mitaerialiin abutting relation vto _then heat 
unstable material of_said~_wal1 and positioned> withinthe 
direction of dimensional lchange, ofsaid` dimensionally 
heat unstable'wall, said-.one end comprising `means'lfor 
dimensional change under heat in a direction substan 
tiallyl preventing» the passage of said fusibleY vmaterial> 
beyond saidione end'whenv an external-_member is tele 
scoped with theV means an'dlup'on the applicationÃ` of Íheat 
sufficient to cause saidÁ dimensionally heat unstable mate 
rial to change, dimension; v v _ 

2. The article ofY claim 1" wherein said* means com-` 
prises a` separate secondi-member'comprising fusible ma 
terial in abutting relation to ‘said wall and positioned with 
in _the direction of _dimensional change .ofV said; dirnen-V i 
sionally heat unstable Wall, said first member, having a 
viscosity> whichA is low relative to theviscosity of said 
second member at ateinperature at which said dimen 
SîOHaUY'hGat unstable material undergoes" dimensional 
change, ' 
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3. The article of claim 1 wherein said ñrst member 
, is solder. 

4. The article of claim 2 wherein said ñrst member is 
solder. 

5. The article of claim 2 wherein said second member 
comprises a ring of thermoplastic polymeric material. 

6. The article of claim 1 wherein said wall comprises 
a crystalline polymericV material exhibiting elastomeric 
properties when heated to a temperature at least equal to 
its crystalline melting temperature. 

7. The article of claim l-wherein said wall comprises 
a crosslinked polymer. 

8. The article of claim 7 wherein said wall comprises a 
crosslinked polyoleñn. 

9. The article of claim 1 wherein said wall comprises 
polytetrañuoroethylene. ` 

10. A tubular article having at least one open end, the 
wall thereof comprising a material which has been dimen“ 
sionally changed from an original heat stable form to an 
independently dimensionally heat unstable material capa 
ble of moving in the direction of its original form upon 
the application of heat alone, a ñrst member comprising 
fusible material in abutting relation to said wall and posi 
tioned within the direction of dimensional change of said 
dimensionally heat unstable wall, and dam means capable 
of dimensional change under heat positioned between said 
ñrst member and said one end for substantially preventing 
the passage of said fusible material beyond said one end 
when an external member is telescoped with said end and 
upon the application of heat sufficient to cause said d-imen 
sionally heat unstable material to change dimension. 

11. A tubular article having at least one open end, the 
Wall of said tubular article comprising a material which 
has been dimensionally changed from an original heat 
stable form to an independently dimensionally heat un 
stable material capable of moving in the direction of its 
original form upon the application of heat alone, said 
dimensionally heat unstable vmaterial comprising a crys 
talline polymeric material which exhibits elastomeric 
properties When heated to a temperature at least equal to 
its crystalline melting temperature, a> mass of solder in 
abutting relation with said wall and within the direction 
of dimensional change of said dimensionally heat unsta 
ble material, said one end comprising means for dimen 
sional change under heat in a direction substantially pre 
venting the passage of said solder beyond said one end 
when an external member is telescoped with said end and 
upon the application of heat sufficient to cause said di 
mensionally heat unstable material to change dimension. 

12. The article of claim 1 wherein said fusible material 
is in the form of a tube, the exterior wall of said tube 
being in contact with the interior wall of said article. 

13. The article of claim 11 wherein said tubular article 
has a closed end. 

14. The article of claim 11 wherein said wall comprises 
a crosslinked polymer. 

15. The article of claim 11 wherein said wall com 
prises a crosslinked polyoleñn. 

16. The article ofY claim`11 wherein said wall com 
prises polytetrañuoroethylene. 

17. An article having at least one open end and having 
ra tubular walll comprising a material which has been 
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10 
dimensionally changed from an original heat stable form 
to a dimensionally heat unstable material which is capa 
ble of moving in the direction of its original form upon 
the application of heat alone, a first member comprising 
fusible material in abutting relation with said wall and 
positioned within the direction of dimensional change of 
said wall, the dimensional stability of said wall being such 
that different portions thereof will undergo dimensional 
change to a different extent upon the application of heat 
forming means substantially preventing the passage of 
said fusible material beyond said one end when an ex 
ternal member is telescoped with said end. 

18. A tubular article having at least one open end and 
having a wall comprising material which has been dimen 
sionally changed from an original heat stable form to a 
dimensionally heat unstable material capable of moving 
in the direction of its original form upon the application 
of heat alone, a rigid member positioned kwithin the di 
rection of dimensional change of said wall and forming 
means preventing recovery of a portion of said wall to 
its original form upon the application of heat, a member 
comprising fusible material positioned adjacent said rigid 
member and in such relation to said wall that upon the 
application of heat suñicient to cause said dimensionally 
heat unstable material to change dimension the passage 
of said fusible material beyond said one end is substan 
tially prevented when an external member is telescoped 
with said one end. 

19. The article of claim 1 wherein said fusible material 
is thermosetting. 

20. The article of claim 1 wherein a surface of said 
ñrst member is exposed and free to come into contact 
with an external member upon the application of heat 
suíiicient to cause said dimensionally heat unstable ma 
terial to change dimension. 
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