22 56634 PROTECTI VE SLEEVE AND METHOD OF ASSEMBLI NG THE PROTECTI VE SLEEVE
TO AN OBJECT TO BE PROTECTED 5 The present invention relates to resilient,
el astonmeric tubes for environnmentally protecting and/or electrically

i nsul ati ng an el ongate object:i.n general and 10 arR25l6&R4 i cal conductor
in particular. Connections of electrieatl [cable, wherein two ends of
different cables are joined by an electrically 15 conductive connector or
a cable end is term nated by connection to a device such as a lug for
connection to a bus, nust be protected fromthe environnent and
electrically i nsul ated so t hat the connection is electrically isolated. Cne
nmet hod of pr ot ect pROTHLE ‘ ; Nir

el astoneric tut
connection and ; RA S : ;
forcisg the tube along the cable and over the connectlon The preferred 25
material for the elastomeric tube is siltcone rubber, although other

el astomers may be used. Silicone and ot hér el ast oners have a relatively
high surface fricti dhe tpwssent ubaventidonr velakese teatras il kenfoes not slide
casi |y | bt 1 %B00L a0 RONIBRRUNa1 TV Br ot diibrdridybs such as

oil or grease must to ac | eve asse e to the

connect i oflertrdcakindnsulstinged ﬁ%egya&ﬁd obJ@Gt dh mm and

cl eappng By ehecssiddl etodudtsroinhpareetadarand the cable after the tube
has been assenbled to the cable. 35 To avoi d the use of
separate |lubricants, manufacturers including Varflex Corporation of Rone,
New York, U.S.A and Markel Corporation of Norristown,

Connections of electrical cable, wherein two

ends of different cables are joined by an electrically
15 conductive connector or a cable end is terminated by
connection to a device such as a lug for connection to a
bus, must be protected from the environment and
electrically insulated so that the connection is
electrically isolated. One method of protecting the
20 connection is to provide a resilient, elastomeric tube
which has an inner diameter approximately that of the
| connection and force the tube over the connection.
The difficulty arises in forcing the tube along
the cable and over the connection. The preferred
25 material for the elastomeric tube is silicone rubber,
although other elastomers may be used. Silicone and gw
other elastomers have a relatively high surface friction,
thus a tube made from these materials does not slide
easily relative to the cable and powdered or other
30 lubricants such as o0il or grease must be used to achieve
assembly of the tube to the connection. This method is
extremely messy and requires considerable cleaning by the
assembler of his or her person and the cable after the
tube has been assembled to the cable.
35 To avoid the use of separate lubricants,
manufacturers including Varflex Corporation of Rome, New
York, U.S.A. and Markel Corporation of Norristown,



Pennsyl vani a, provide flekible t ubul ar products which are braided from
cotton, rayon, nylon, glass or other fibers, and inpregnated, coated, or
i npregnat ed and coated with an electrical insulating material such as the
silicone 5 rubber di scussed above. Thus, in this construction, the tube
conprises an inner core of braid which is permanently and intimtely
attached to a covering jacket of insulating material. The braided core
permts the i WA TR Sl id .ﬁ%ﬂﬂﬂ%@f PSB! Vh $6h 28y &0
el ectrical wbrgzl%ggtclg%glelrgta'h x:lbc‘;“}aji c#)acts as a so ‘%lglﬂf u%ir.i ca%t for _{he higher
friction inshradded fxom icattam IXaNM < R FITH 0% LheE fikers,
perm t Whe i apdl dmpregiRitRid Alcdatdir, S| inprishtite®and coatdd! withe,
t here are drawbacks  assogi ated with the1}5 . constructiéﬁL Since t he
bt ai ded corea§h&iﬁﬁ§ﬁ Anguating material jueh 4s the $LlL70RSs
exposed st thabdeds difsdussddilabovieh s Thsy tin fthisiscomsteudtion, i the t he
tube by a w gki | I s QHQ§ ligﬁi o] means. such as
tape. It is %Iﬁlgo%gr%&éﬁ%ea@ atqﬁzls&e't% per ggﬁc S a‘fcei“’lgyn?li %ai lable in small
si zes, i.e., pegg@anendl yapmdb xinkimately attached fetarcovering jacket
applicabilit fs Mo S lar lEfdsa SOFEdD SerhfEgerdbanet er
el ectri cal céﬁé,ntéi%g%}ulg{sfi onﬁ%ﬁ%é.l | t '.l:ﬂge ?ﬁ%ﬁ ore an p‘gjéect. of this
i nvention toimswaking matarialtq ke (5hid i9KeX An 2RISEEySUFhaa%CAN | ent,
e:_asto[rqgl Cb_ell%t?@da\le viil#t@ l{éhda.ﬁf’s&{ﬁfé;hzf@id C@@i@a@%ﬁ@lfdgenelra! 'ljy’ an
el ongat ed obj.ect .to he protec , W u e use pwdered ot _flu
Ubr cant s alFREd Bk, 4px (e dHoAT Geriion e aP g AateRialy cot
from cont am nants. The Wiijlectthiifs tdorsstiuetiownis se gfectpvée shtedpbymit
provi ding a I i entsy,_ .l %@ngg' { ';%ﬂ f XS 5 n gat ed
obj 1?ﬂa‘z‘t whi crﬁi%a}r%élaarﬁﬁc ri cfalﬁlc;%feg%n oitf a%%se co%%‘gc ?O%, sgngﬂa
separ at e sl e#i¥edi $hexal are drawbacks associated with the :

15 construction. Since the braided core and the jacket are

integral, the braided core is always exposed at the ends
of the tube. This permits fluids to be drawn into the
tube by a wicking action unless the ends are sealed by
some means such as tape. It is also noted that these
20 products are only available in small sizes, i.e., less
than approximately 10 mm in diameter, so the
applicability of these products to large objects, such as
large diameter electrical cable, is questionable.
It is therefore an object of this invention to
25 'provide means for facilitating the assembly of a
N resilient, elastomeric, protective tube to an electrical
cable, or, more generally, an elongated object to be
protected, without the use of powdered or fluid
~ lubricants and to. ensure that the protective tube seals:
30 the object from contaminants.

: The object of this invention is accomplished by
providing a resilient, elastomeric tube sized to fit over
35 an elongated object, which may be an electrical cable
and/or cable connection, and a separate sleeve disposed
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- 2- i nsi de the el astoneric tube and havi ng a surface friction
sufficiently low so as to allow the elastoneric tube to be slid over the

object to be protected so that the el astoneric tube may be assenbled to the

object without 5 the use of lubricants. The present invention also
I ncl udes a nethod of protecting an object including providing the
resilient, elastoneric tube and the sl eeve, locating the sleeve within the

L% and SheAAS 0 FLASLAURELE IR BAA, DRBIL°R BN tShsl BTN L0, be

obj ect mhemmffn¢iemt1ﬂekowedotashhoeathWethetehsstomewbs &@h@a@p the _.
object "di nectaysd owPéf’Vtﬂé @g&&k gatw@egrse§ci;aae sBN¥nhle tfly ect, whilen
0 rovi e e

met hod i nc he s astoneri c tube and 15 t he

sl eeve, fcﬁkﬁ#f‘gc'%?i%i%rt‘bb?hmﬁf bﬁeaeﬁa@bbﬁdt ke theeobiertupditboute f by

stret ai na:ﬁéla;@él%@rwsﬁlsceﬁtgbe -ruéepiseseﬂer taventiendaaeet er of the tube

and positioni t he end, or t ube_al he I th of the tube,
| ocati ng t*ﬂ?iﬁé& Wf?ﬁ?ﬂdtﬂg Pﬁﬁgec Pﬁe?nppgsgﬁ n@“& N9 | eeve havi ng
a Iength\Mmawndmngeﬁmendesiblehe | ehgshonéritetubkeande thehslewyvegr ends

are fol ded gatqgg? ﬁéggg&gtﬁi tgﬁﬁgggggggmgrbgghag n% fd ength of the

sl eeve to corre g of t ends are
f ol ded bad%l%ﬁ%ﬁﬁﬁt%% t@h@tﬂnds hei sleeve over §h&stB€FtctPu@@ and the

sl eevgy | O?é@@bém gi ”FPH@II%hﬁhebiﬁﬁéniﬂoﬁelﬁfﬂhaéheﬁ aetnodf @i g the
end or of thg t ube ad been fol ded al o %Sphgﬁleggth of the tube

so that tRFtRREERY EPeeﬂﬁgeﬁitghﬁrﬁEVOHH Lhcdemd
contact t fua?étwéﬁ@ ©6bé0conBbaétethadob) &bt ddpectayt toeprovidee a

i nvention ar
includes the steps of providing the elastomerlc tube and
15 the sleeve, folding one or both of the ends of the tube
back upon'itself'bylstretching the end or ends of the
tube to increase the diameter of the tube and positioning
the end or ends of the tube along the length of the tube,
locating the sleeve within the tube, either providing a
20 sleeve having a length which corresponds to the length of
the tube when the end or ends are foldedzback'along the
length of the tube or trimming the'length-of the sleeve
to correspond to the length of the tube when its end or
ends are folded back along its length, sliding the
25 elastomeric tube and the SIeeve'located therein.over the
object to be protected and unfolding the end or ends of
the tube which had been folded along the length of the
tube so that the tube end or ends extend beyond the end
or ends of the sleeve to contact the object to be
30 protected. _ '
Important features of the invention are its
ability to stretch over an object having a substantially
larger cross-sectional dimension than the internal
- diameter of the protective tube and its ability to
35 ° conform closely to the object as well as additional
components, when the object is an'electrical cable, such

e the 5| eeve to

Ls1 'bStween the tube and the object, which method W
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ability to stretch over an object having a substantially |arger
cross-sectional dinension than the internal dianeter of the protective tube
and its ability to 35 conformclosely to the object as well as additional
conponents, when the object is an electrical cable, such as groundi ng
straps, netallic foil or tapes. The present invention will be described
wth 5 reference to the acconpanyi ng drawi ngs, wherein |ike nunbers refer

to |ike parts igst§poandehgl straps, nedaMeeccifoilFogutapesi.s a side view of
an electrical cable with one enbodi ment of the present Invyention shown in
10 cross-section; Figure 2 is a perspective view of an elastoneric

prot ectjve tube and a sleeve conprising the present invention; Figure 3 is

a perspective view of theghybg,8ldnto 1ny8hETYh Q1T B Getctibdd Wt at es
an early step in a nethod o pplying e present Tnvention to an
el ectrical %abl cefgtgnee toj thenargompanyinge drawings,t Waerediod ide Fi gure

3; and 20 numbersFré¢e? o §ikB§9€ER§| int eReObevdeaTeiieasOf driggures 3
and 4. Figure 1 il|lustrates one possible application 25 of the present
i nventi on wher e¥R®EFLBFectrical cable, generally indicated as 10, is

covered by a resilient, eFiagueeeli istabeidieé gieposEdany elextyieale chblelhe
Which el ectricariyn RBe aRBoRiRERECDE BhEP FE RN pkiBE, SBBYE Sl  or
20 within 16e cebbsstbecthonel astoneric tube 12 is provided to additionally
Figure 2 is a perspective view of an
elastomeric protective tube and a sleeve comprising the
present invention;
Figure 3 is a perspective view of the tube and
15 .= sleeve of Figure 2 and illustrates an early step in a
method of applying the present invention to an electrical
cable; :
Figure 4 is an intermediate step in the method
- of Figure 3; and : : :
20 Figure 5 is the final step of the method of
Figures 3 and 4.

Figure 1 illustrates one possible application
25 of the present invention wherein an electrical cable,
./ generally indicated as 10, is covered by a resilient,
elastomeric tube 12 disposed over a sleeve 14. The cable
10 typically includes a jacket 16 covering electrical
insulation 18 which electrically insulates and
30 environmentally protects a conductor 20 within the cable
10. The elastomeric tube 12 is provided to additionally
electrically insulate and environmentally protect the
cable 10 or a junction of which the cable 10 is a part.
Although the cable 10 is shown with a bare end.
35 of the conductor 20 exposed, the conductor 20 will
usually be connected to the conductor of another cable or



electrically insulate and environnmentally protect the cable 10 or a
junction of which the cable 10 is a part. Al though the cable 10 is shown
with a bare end 35 of the conductor 20 exposed, the conductor -20 will
usual |y be connected to the conductor of another cable or -4- attached
to a term nation device such as a lug which m ght be used to connect the
cable 10 to, for exanple, a bus bar. It is also noted that although an

el ect ri cal eRltdent it id It AN QUENW obOR AL DGg ARICHE S

obj ect protect d the tube 12 and sl eeve 14 of the invention, _any
eltngatgd o 4P ko (CRARRRY the iFaRke 1R tRackPEge¥PMPAL pResent

i nvention. bus e»aafrpl at ds edlisd engtedd et aabtmuqnl &ncellketkecanot eciked

by the tub I 14 Al It _shoul d appar ent
Chat ooy ec: SRIH A¢ KBl AR SinoRe  che kabindE Rz, theuch as
squar e, sovabbgedtwprqpﬂqned(hxnthéntqhenrznawabslééeetmbeontaad sIeFve
14, so lon e roperly
chosen so gsiﬁéﬂﬁ(ﬂ*%%@ﬁ& é%f %ZC&?'ﬁ é&@%ﬁﬁ%ﬁsﬁhﬁg i nvention
wi |l be desdtiidd@enithe rieaahing ofathe quresent tavention.it Feroul d be
borne in ni @Qaﬁdﬁte”he\}éﬁ&%ﬂté %f@%\i@ﬁ eagemrahépebhiatben The tube 12

i's constructed  of %§¥ resilient, el astoneric material which may be

stretched aRFokadted tymihe &%aﬁ% 3nd 81999 14 skapesBiBPinge when
stretched. Alsal,edit istulapiie Epparentpaidt wblfégtst havingectdsis

preferably Qe Unopl DBt e A £ R S5 B3 00
envi r onment aviayl - pﬂbﬁaumnguiaxxanquHHQ/prqtﬁe&edahyethettubel1eahhd 10,

sleeve 14, so long as the dlmen51ons of the tube 12 and -w;
sleeve 14 are- properly chosen so as - to.accommcdate the

15 object. Thus, although the invention will be described
with respect to an electrical cable 10, it should be
borne in mind that the 1nventlon has more general
application. '

The tube 12 is constructed of any resilient,

20 elastomeric material which may be ‘stretched and will
attempt to regain its original shape and size when
stretched. In electrical applications particularly, the
tube 12 is preferably a natural or synthetic rubber and,
most preferably, silicone rubber. This_material,-in this

25 form, has been used in the past to environmentally -
protect and electrically insulate'an e1éctrica1'éable 10,
but, because the tube 12 is usually sized to be stretched
.over the insulation 18 and jacket 16 of the cable 10, . and
because silicone rubber has a'relatiVely-high"surféce

30 - friction, either a powder lubricant or one of a liquid or
semi-liquid consistency, such a grease, was necessary to
permit an assembler to force the tube 12 over the cable
10. Any such assembly is limited to short léhgths'of
protective tubing 12 since the sliding resistance

35 increases with tube length, and since depletion of the
powder or liquid lubricant along the tube 12 and cable 10



but, because the tube 12 is usually sized to be stretched over the

I nsulation 18 and jacket 16 of the cable 10, and because silicone rubber
has a relatively high surface 30 friction, either a powder |ubricant or
one of a liquid or sem-liquid consistency, such a grease, was necessary to
permt an assenbler to force:ithe tube 12 over the cable 10. Any such
assenbly is limted to short lengths of protective tubing 12 since the

sliding resist a“iﬁt%i‘fade”%‘i@ﬁ%é’“i%ﬁe%@%é R Foraied z@qm&éaemcetsnra@f

t he powder or |iqui bricgnt al ong the _tube 12 and cab

ipterface |ikew §Bej pErtestdvenduhs d2 ~dQRe the Sunfage er%t“?all%em’
tube 12_al ong thengu h&iﬁs@f dfhenealprestit Thweptioos dsoftd mmma the

I te t, t d h f
comvent Lonal 5.1 I AREOCLRRES, SLER Shes Bt £ A, SRERE A s of
pr otective t8be lbirdcaatis)sad dob (aldlowt lsmbsthineiflly tlaigar ddngtiss aaf at
this point that h&-o‘t%c‘éi%' 't¥1H£F l].ﬁ%ttatiﬂtedt et Oﬁhfa%e%(?%laémf@r

the tube 12 is chosen to be snma € Ccross-secti Mensi on 1

of the object tosbéﬂéﬂo#)@cmesbaﬁhdlhiﬁ@m{metmt\mm isowsnah i nast seal

agai nst the obj egksiFa®ilelthal? tHO Waied MM i tidie oFoBheS itibedr1d yHer in
di aneter that the_cross-sectional, di nension_ of the object,. lﬂ t hese cases,

the sleeve 14 isCBPpFeR o b& smpllsr thanfhe Grogs- CUGR Tl
obj ect si ncaot heoffl ¢hiebiokijiectantd e roteotied ison thiatt the tubel 2 20Wwil ot

Phe obj ect i T oRgnEara tos o AR, Adadhet? ende oBYet, MRS i, !

The sl eeve 14 achoweyex,ssiay beulbhe mamef &izenhon dargexr amj dianeter ththat

tuQsJ}Z to be pughed c3¥isSiddbtional dimension of the object. In these
cases, the sleeve 14 is still necessary for assembly of

15 the tube 12 to the object since the flexibility and
surface friction of the tube 12 will not permit the tube
12 to be easily assembled to the object, particularly if

- the object is long relative to its cross-sectional
dimensions. :

20 : - The sleeve 14 acts as a solid lubricant for the
tube 12 and permits the tube 12 to be pushed and slid
over the cable 10 without the use of the powder or liquid
lubricants described above. The sleeve 14 may be any
material which may be stretched to at least a limited

25 extent or that its design, by weaving or braiding, allows

./ for radial expansion regardless of the elasticity of the
material from which the sleeve 14 is produced and which
exhibits a relative low surface friction. Suitable
‘materials of which the sleeve 14 may be constructed have

30 been found to be any of the polyesters, any
fluoropolymer, polyamide, polyetheretherketone, -
polyphenylene sulfide, or nylon. The sleeve 14 may be
molded or extruded but is preferably a fabric of
monofilament or multifilament fibers woven into a

35 cylinder, as best seen in Figure 2. The woven sleeve is
preferably braided with the fibers oriented at an acute
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~

over the cable 10 without the use of the powder or liquid [ubricants

descri bed above. The sleeve 14 nmay be any material which may be stretched
to at least alimted 25 extent or that its design, by weaving or

brai ding, allows for radial expansion regardless of the elasticity of the
material fromwhich the sleeve 14 is produced and which exhibits a relative
| ow surface friction. Suitable materials of which the sleeve 14 nay be

P uor opol ynahats to enie Yol AR iR Rnl dF CIf P FI° bdliyse,
nyl on. The §héév§°mtfm5¢ﬂ§@m1d&!'%rt@<t&m st ﬁ% he expanded a°¥ab1<| c
of nonofi l a@%ﬂ&rﬁbt@d tiinf Id jdiRted |§1Q{ We ee dﬂﬁ&@s oYl i nder astest

seen in Figure 2. _The woven sleeve is rably brai wth t | bers

ori ented at Skhekchdng Fhe sleaye 34y MESRSSIGY 'na‘r“e& ngig 1%‘?‘ eve &
14, becgusegdiestddm! I emiusoronﬁ Imwsert A adwee Vil ey bdarsedantied or
contracted I n g ter g&py %6 ({ sin or stretchln Ihe | eeve 14,
respect i vel §aPLES, 0c!n&rt JPIECT Y HATPUS RS | eeve 14

may be usedsmpbscabidedﬁt@msimmpmture@hjeﬂt \mwmg \taqsmgecrossal

shapes and S Vsl cti apes

or di nensi o%?ggﬂg)ﬁ‘%& ts?: eng%%' %k‘ea‘/(a)svle&r%%orﬁbaﬂzﬁ]%e% cony 1?‘ﬁct |28nr@‘b‘e§€1 ts,

as not ed abovepradded qonmniuctiore permits) [&s nated whove, graphite,

ar am dy o gl aiﬁe?%sﬁ@'ﬁaﬁ:écfﬁqrss dt.‘?ié B /s Rlcr ld& Waphi te Nagrah £, Peen

observed that a woven or brald onstruction. decreases t he area of contact
between t he93pE8y OYL FEFARIT, L ihg r@cP%rﬂi’ﬁ%l}?t&{‘haﬁR‘&"‘l-ﬁe abf IR®§ of the

sl eeve 14 l3lsot Bewdn dtbgé:]&vfﬁd \hato d hovadl &t brfd BEE constristt bORS
assenbly Ofd%ﬁ%e%%%%y%he ‘area of ‘contact: between the sleeve 14 and _\L).
‘the object and thus enhances the ab111ty of the sleeve 14
15 to slide relative to the obJect.-- ' '
Figure 2 illustrates assembly of the sleeve 14
to the tube 12 in preparation for assembly of the two to
the cable 10 or other object to be protected. Depending
on the relaxed diameters and the respective lengths of
20 - the tube 12 and the sleeve 14, the sleeve 14 may simply
be pushed-into-the tube 12 or can be pulled into the tube
12, with the aid of a “fish" wire or string, if
necessary. ' ' ' _ o
Onice the sleeve 12 has been inserted into the
25 tube 12, the combination is positioned over the small end L
of the object to be protected, the*conductOr 20 in the e
case of the cable 10 of Figure 1, or is stretched over
the end of the object if the smallest diameter of the
~ object is larger than the relaxed diameter of the tube 12
30 and sleeve 14 combination. The tube 12-aﬁd-s1eeve 14 are
then simply pushed along the length of the object until
positioned as desired. In Figure 1 the tube 12 and
sleeve 14 have been pushed to'a'positibn where the ends . e
of the tube 12 are disposed over the'cable"jACket”lé and
35 the conductor 20. If it were desired to connect the
cable conductor 20 to another cable or to a termination,

T
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to the tube 12 in preparation for assenbly of the two to the cable 10 or

ot her object to be protected. Depending on the rel axed dianeters and the
respective | engt hs ‘of 20 the tube 12 and the sleeve 14, the sl eeve 14 may
sinply be pushed into the tube 12 or can be pulled into the tube 12, with
the aid of a "fish" wire or string, if necessary. Once the sleeve 14 has
been inserted into the 25 tube 12, the conbination is positioned over the.

smal | end of t?ﬁﬁoghﬁgt }EOanﬁ B3 8kGe! 8¢ gbﬁﬁdcﬁgggﬁéﬁfdz%d élg LPSHEy of

t he cable 10 I STstretched over ject 1Tf the

sral | est di anethe GﬂblﬁelngécﬁxP§sﬁaF§GrcPWéHQﬂﬂ?laﬂaﬁaiiﬁhaﬁﬁﬁer of the
tube 12.30  aB88nAkeeysnltoCenb aahaq&torTh@ nae bh@rthe tame 12 ai@ then

si nply pushed a t he | engt f th ec til pasitioped desi.r
TR Pt el aLente' 19 mhanefoBouatd Fhss condnasaeh 3D e ar ¥he FARTS, o
t‘hedends b thxzot tbecorer ordpaptiad1gveovere thebloonmaitdion betwedd t he
conduct or 20. |t wer e t. nnect a tor 20 to
anot her cabl e 8? SS OFeFﬁgﬁgt|8%?187%g°n'thghﬁ%bé %%ﬁghgps eeve 14 coul d
be pushed furtpesitliioningha reblidisaty,oedastomneric dmbkictorovsx fanly, the

connection to gﬂgeseng Ch@r p%?tg%@@dag% tt% pto%g. &ibh %Pdslséé’xﬁ‘é/elé%

toward the con tor end e ca to cover partially cover
t he connecti onthet fabe d3bpad §iié§bﬁbet§ﬂﬁﬁhé@|@md'ﬁiﬁﬁ¥9rkﬁhod of

positionigg a ééﬁbhhﬁﬂ&onebﬁﬁkoﬁﬁé'beﬁg% £ @Gﬁyﬁﬁté&ﬂéﬁ“ tfh e ReLhEgt ed
Is to position a_sleeve 14 wthin the"tube 12 and slide the tube 12 and

sl eeve 14 10 2B8nBBRaPLotNEy ENPEHE203NE: 518V I A hR PTEFARE et hod
and use of theihvbAtidnapeérniteyvaibselenbly @wfedhid tube 12 from the

gﬁ, ocbject, a feature of great utility where the ocbject
protected is a cable connection or termination, as
15 inspection or repair of the cohnection or termination is
facilitated.

It should be understood that, although the
sleeve 14 is shown in Figure 1 as.extending beyond the
ends of the tube 12, the sleeve 14 could be sized in

20 length to match the length of the tube 12 or the ends of
the sleeve 14 could be trimmed after the sleeve has been
positioned within the tube 12, before or after the tube
12 and sleeve 14 are assembled to the cable 10 or other
object to be protected.

_ 25 Figures 3-5 illustrate a method of applying the
~ tube 12 and sleeve 14 combination to an object to be
protected, again illustrated specifically by an
electrical cable 10, wherein it is desired that the ends
of the tube 12 contact the cable 10 directly, i. e.,

30 without the intervention of the sleeve 14 between the
tube 12 and the cable 10 at one or both ends of the tube
12.

il

In this‘method, an end or the ends of the tube

12 are folded back on themselves by stretching the tube
35 12 to increase the diameter of the end of the tube 12 and
positioning the end of the tube 12 back along the length
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I nvention permts disassenbly of the tube 12 fromthe object, a feature of
great utility where the object protected is a cable connection or -

term nation, as 15 i nspection or repair of the connection or termnation
is facilitated. It should be understood that, although the sleeve 14 is
shown in Figure 1 as extendi ng beyond the ends of the tube 12, the sleeve
14 could be sized in 20 |l ength to match the I ength of the tube 12 or the

ds of the gl lL,d be trimed af ter the sl eeve has, b i ti oned
wthin the t BSecs R0 AZ o R e o4 L, e e 40 HRe S e e

to the cabl etabeod2oengd thy esds ®hHhdhe ctlesexl 1% rimved to théigures 3-5 ;

illustrate a d & ipPled the. s _ éHH% + OFYEa nbi | on Mdo an
object to belErﬁ tglctog{j, agetf?aryélgl %E’?ﬁﬁ?ﬁ%pem isfc%f é‘df)té}a%g elgc irllgga‘t

cabl e 10, wh&hann tnimming Siheeelaave thfe afit@r dingertiameinto cthe atubene
cabl e 10sdirget | ¥he tube cthld Wd it t&H PFSEY | Rehgén thersteeve 14
bet ween the t,ube 12 and the cabl e 10 _at one or both ends of the tube 12. In
this method, 1Bfexkdon inke thbe 2 «t ybe 12 ‘are fol ded back on

t hensel ves by stretchi mhe tmbeull2 3nd slkdve i1 raateindieich abet ehenf t he

Cength -5  285ped S B MM 1 adihlin f 2uREd S THIAEES 0 1,
and the endstbe emdssiofethe] fuhe Fe@ne wnfoldedjiandfakinwedpeo12 with its
ends fojged Baplralt! By doitadt tHE RABIE 19 Y SHdwRf i rigepsts0on into
the tube 5 12, the ,tube could be cut to the proper |length beTore Insertion
into the tupWhere it can be seen that the ends of the tube 12 contact
~ the cable 10 directly and thus seal the ends of the tube
12 to the cable 10. . : o - '
| Although Figures 3-5 illustrate both ends of
" 15 the tube 12 folded back, it should be recognized that
only one end of the tube 12 could be folded back so that
‘eventually only one end of the tube 12 contacts the cable
10 directly. -In this instance the sleeve 14 at the other
end of the tube 12 could be even with:the-end-of the tube
20 12 or extend beyond the end of the tube 12.



The tube 12 and sl eeve 14 combination is then forced over the—cabte—t0—as
shown in Figure 4. Finally, the ends of the tube 12 are unfolde

allowed to 10 contract to contact the cable 10 as shown in Fiﬂ!‘jﬂﬂﬂﬁ!ﬂ!‘ﬂ!}}“‘“‘ =
it can be seen that the ends of the tube 12 contact the cabl ¢'i¥0% Vs
and thus seal the ends of the tube 12 to the cable 10. Al though Figures 3-5
illustrate both ends of 15 the tube 12 fol ded back, it should be recognized

t hat onl y%ﬁéd of the tube 12 could be folded back so that eventually

only one the tube 12 contacts the cable 10 directly. In this
i pstance-the sl eeve 14 at the other end of the tube 12 could be even with
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resilient, elas®of@sidiemte PR EE o kURE 3j ¥ idietey he

obj ect; anghized| €8VEitepaest Eher obyjaet; daffiosed i nside said el astoneric

t ube, said sl eeve pein cag%rbl e %fd_ r adi exgansi on anﬁ havig surface
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and nyl on.® Bt&ctive assenbl y according to Caim1l1 wherein said

\/ 2) A protective. assembly according to Claim 1 wherein said
elastomeric tube is silicone rubber.

3) A protective assembly according to Claim 1 wherein said
sleeve is manufactured from a group of polymers consisting of
polyester, fluoropolymer, polyamide, polyetheretherketone,
polyphenylene sulfide and nylon.

4) A protective assembly according to Claim 1 wherein said
sleeve is a tubular fabric woven of fibres.

5) A protective assembly according to Claim 4 wherein said
_ sleeve is manufactured from a group of materials consisting of
- polyester, fluoropolymer, polyamide,  polyetheretherketone,
polyphenylene sulfide, nylon, glass, aramid, carbon, ceramic and
metal.

6) A protective assembly according to Claim S wherein said
sleeve is a cylinder of fibres woven at an angle to the
lohgitudinal axis of said sleeve so that said polymeric sleeve
may expand in radial dimension.

7) A method of positioning a protective sleeve over an elongate

object to be protected, comprising;
providing a resilient, elastomeric tube having a relaxed

{0



sleeve is a tubular fabric woven of fibres. 5)
according to daim4 wherein said sleeve is manufactured from

mat eri al s consisting of polyester, f I uor opol yner, H“\Immﬁtm ﬁﬂ!@“‘
pol yet her et her ket one, polyphenylene sul fide, nylon car bon,
ceramic and netal. 6) A protective assenbly accordlng to Claim5 mhereln

said sleeve is a cylinder of fibres woven at an angle to the |ongitudinal
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The met hod azkisiinggsaddCediaatomerdieitubei dnd aaidiresleevebeviex ssaidone

r ubber .

nanufact

ed:TttEﬁ@t gtéltge%&dl ng to daim?7 wherein said sleeve is

froma group of -polyners consisting of polyester,

fl uoropol yner, polyam de, polyetheretherketone pol yphenyl ene sul fide and
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ar, fabyjec woven aof fibres. 11) The nethod according to Caim 10
#Qﬁﬁ %%#b rﬁﬁé#%ﬁtu ' Nsi st i

red froma group of materials consisting of

nyl on.
is at
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9) The method according to -Claim 7 wherein said sleeve is
manufactured from a group of polymers consisting of polyester,
fluoropolymer, pélyamide, polyetheretherketone, polyphenylene
sulfide and nylon.. ' L :

10) The method according to Claim 7 wherein said polymeric
sleeve is a tubular fabric woven of fibres.

11) The method according to Claim 10 wherein_said.sleeve is
manufactured from a group of materials consisting of polyester,
fluoropolymer, polyamide, polyetheretherketone, polyphenylene
sulfide, nylon, glass, aramid, carbon, ceramic and metal.

12) The method according to Claim 11 wherein said sleeve is-a
tubular fabric of fibres woven at an angle to the longitudinal
axis of said sleeve so that said sleeve may expand in radial
dimension.

13) A method of positioning a protective sleeve over an elongate
object to be protected; comprising: . _
providing a resilient, elastomeric tube having a relaxed
inner diameter sized to fit over the object; _
folding at least one end of said elastomeric tube back on
itself by stretching said elastomeric tube to increase the
diameter of said end of said elastomeric tube and positioning
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sul fide, nylon, glass,raranid, carbon, ceramic and nmetal. 12) The nethod

according to daim1l wherein said sleeve is a tubular fabri C“"J"”ﬂmmn ml-

woven at an angle to-the longitudinal axis of said sleeve so ""l”""
i a'- M s *

*

sl eeve may expand in radial dinension. 13) A nethod of posi ti oni ny
protective sleeve over an el ohgate object to be protected, conprising:
providing a resilient, elastoneric tube having a rel axed i nner dianeter

sized to fddi P\ia tEort) e ; 1é0YEHh NSF 3bal #a61a Pt bméPLe Ofuséi d- el astoneric
tube back on 1tself by Stret ai d elastoneric tuhe to i ncrease the

hi n )
dianet er. of saiRFSHART <3j ﬂf%FH t BR¥LPG Aus¥riagepfEictdpmFulficiently
end al ong lidwe sengkhtef =Hlidlv ebasdoabaseongbic pube dictbe 8iedveveavitle a

e si d oFtad At e e 58 Tl istrha e Sl e s
capabl e ofofr agiddlalexexpan@inn] ocating said sl eeve within said el astomeric
tub h t hat f o =Siad s % 5 Cl i i

ube suc a l%daecgﬂna@tsﬁ% %lge‘%%veugfxllg: §Q§3&e§h§e Sthéfi & A e ucﬁ@'t%:at .

fol ded end of sal Stoneric tube;_, ng sal astoneric tube and_said
sl eeve ova@n £pd objeridt 8leever decfisnosgddsyhsspatigldy; atasaidyfiolsiad

end of saighe|HBteHRY | £1dsbemePid hadbeai d el astonmeric tube extends beyond
sal g sjeove {0 aiethe Liaoliech o % BLgheclad WP LT SO
object to be protected; and
unfolding said at least one end of said elastomeric tube so
that said elastomeric tube extends beyond said sleeve to overlie
Q'/ the object to be protected without intervention of said sleeve
between said tube and said object.
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