DESCRI PTI OEY %&01 HOSE AND METHOD FOR VAR DER=GHRigo11873
TECHNI CAL %E ?LO This invention rel ates to hoses. The

i nvention also relates to a nethod for detecting wear in the

outer cover of the hose. 1 BACKGROUND ART 15

I ndustrial and commerci al uses frequently pull t he hoses across rough
concrete floors and roads. A di sadvant age of prior art hoses is that
subst anti al wear, approaching the point of rupture, is not 20

i mredi atel y obvious upon a cursory ViigebriFEiRagt i on of the hose.
Consequently, the user of the hose often I's surprised by a |ack of
servi ceabl e hose, and is unexpectedly unable to avoid spills.

Abr asi on resistance of t ter QS i s becom ng
nore and nore of an enviP‘Mﬁmwg‘?ﬁdﬁ(ﬁﬁ?ﬁéAﬁDW& t]ﬁi\'c hoses havi ng
textile or wire rei nforcenent, corrosion of the wire or abrasion of
the fabric soon follow the wearing out of the outer cover. Once this
happens, f&ilure of the hose may SO.j.QdDﬂQ&L_ﬂE.L_ US- A- 4, 474, 217
descri bes a hose structure havin |nnerrm t ot be | aye

mat erial of greater This ‘”V%H{'sf%ﬁterseg‘? ?Péﬁﬁe fh%rﬂ“‘ée'fttﬁféal aF%F%P' y
out war d Hlﬁﬁﬁ&fforfdéQeéﬁH&Weé}eihnﬂerbﬁt@dd@éi“cﬁtﬂh%%@am e. 35
However, the structure only enables wear to be detected in the

i nnernost | ayer and does not indicate excessive wear on the outer

surface of a hose. . ACKG ND ART

10 Industrial and commercial uses frequently pull the hoses across

rough concrete floors and roads'. A disadvantage of prior art hoses is

that substantial wear, approaching the point of rupture, is not

immediately obvious upon a cursory visual inspection of the hose.

Consequently, the user of-thé hose often is surprised by a lack of
15 serviceable hose, and is unexpectedly unable to avoid spills.

Abrasion resistance of the outer cover of rubber hoses is becoming
more and more of an environmental concern. In hydraulic hoses having
textile or wire reinforcement, corrosion of the wire or abrasion of the
fabric soon follow the wearing out of the outer cover. Once this

20  happens, failure of the hose may occur.

i NVE

The present invention indicates excessive wear on the outer
surface of a hose in order to avoid unpredictable hose life and
25 unexpected ruptures and spills. The invention is a2 hose with a
coextruded or layered outer cover. The outer cover has an inner layer of
one color (e.g. yellow) and an outer layer of another color (e.g. black).
When the outer cover wears down to expose the yellow layer, the end
user is made aware that hose wear is approaching the reinforcement

30 layer which results in reduced hose life.
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US- A- 5, 228, 478 descri bes a hose having a transl ucent outer
cont ai nment | ayer surrounding the outer wall surface of a transfer
condui t. A wear i ndi cator is colored to contrast with the transfer 5
material and indicates wear by an eroded area which - can be visually
observed through the outer translucent | ayer. However, the wear

i ndi cat or descri bed woul d not di scl ose any external wear or outer
wear or abrSichplg abrastom destimg |shosvs ahat he shasp. cditrast in color

DI SCLOSURE OF THE | NVENT] ON ccorgin to,the present invention
there is  PrOvislas,AREATly WRBING.DPAE: Jridh,BBr NERRe USINSHaNSPAEFN oM 5

inner |ayer ¢ ﬁquﬂ r,ﬁqu r rent
opaque col or ?é%é?{iﬁe cﬁ Pgig/e'?s ha‘\?}:?njngﬂﬁash)\haé(‘acsotﬁhl< ﬁﬁ%‘dght% r?ﬁ?{(a%gss al ong
t he | engt h d¥lotduvenpthe prior artwiodensiare dngarponatadto detieot indérnaidedksas | ayer
s a vi sual i ndicator, of abrasive outer wear of the hose. 20

The pre§entqQRRﬂﬁj@%e¥ﬁﬂV€ a¥&88Mexcessi ve wear on the outer surface
of a hose in order to avoid unpredi ctabl e hose |ife and unexpected
ruptures and spills. The I nvention is a hose w th a coextruded or

| ayered outer cover. 8 i 1y : Iayer of one col or

(e.g. yellow) and.an Quter ) 5‘% bI ack When
the outer cover dF 1 ‘ﬁéaﬁ%'saé%"? H'%’Xpﬁ%'éﬁft ﬁ'ét ?WP \W?ﬁs &ing the “user
is Mg @ ifdriifdn.hose wear is approaching the rei nforcerrent
| ayer which results in reduced hose 30 life.
10 Fig. 2 is the hose of Fig. 1 with multiple reinforcement of layers.
BRIEF MODE OF CARRYI VENTI

Fig. 1 éhows hose 10 of this invention. Hose 10 is a multi-layer
structure which comprises outer layer 14 and inner layer 16. Outer layer

1'5 14 and inner tayer 16 make up outer cover 18 of hose 10. In other
embodiments, hose 10 may includ'e reinforf:ing layer 20, intermediate
layer 22 or both layers 20 and 22.

Fig. 2 shows hose 10 with multiple intermediate layers 22.
Intermediate layer 24 typically separates all reinforcing layers.

20 A hose, according to the invention comprises an outer cover
consisting essentially of an opaque-colored outer layer and an opaque-
colored inner layer wherein the layers have different colors and wherein
abrasion of the outer layer reveals the color of the inner layer thereby
acting as a wear indicator for the outer cover. The combination of colors

25 is an early warning system for detecfing wear-through of the outer cover.
Exposing the color of the inner layer in this fashion is 8 visual indicator
of abrasive outer wear of the hose.

The materials and construction of the hose are not critical. My
invention may be applied to a wide variety of hose materials and

30 construction. For example, | can use my invention with thermoplastic
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2 Si npl e abrasion testing shows that a sharp contrast in

col or provi des an early warning hqsse. Prior art hoses using
transparent or transl ucent color in one |ayer does not provide a
stark enough contrast. Mor eover, the prior art colors are

I ncorporated to detect internal |eaks as opposed to external wear.

5
par 1y cut awefoses push e Ngghores Agseribed in Usifsd frads Rleng Abprigsfion ="
partly cut a ” .
Fig. .2 is the : ' ' r f 6§ Of e ey i
SR EF MooE O CAENTRCO B U el bodseD. POOSOLERT N gie hiy MhEntion
thi s i nventi onwithos evid@ vasiety ofithermasetrubber hosasravaiiable.wBee kJ.SoRptentes

outer layer 14 and inner.layer_1 ter |ayer 15 14 and inner |ayer 16
make up outer Neven338, 1@6‘§e54f%8'8#40t her enbodi nents, hose 10 may

i ncl ude rginforci ngLég%(,gr%p,‘d'erréﬁdiiﬁ Ran vary W&y 2rd Yisd 5\,&;@/?3 20

and 22. shows hose 10 wth multiple intermedi ate layers
22. , | nt etheediopiasticglastaMer (TR svitlyfunssional peoperties andperformgnayer s.
20 A hpose, accqrdi ”ﬂ to the irbv??n iOﬂTCO ri ses an outer cover
consi sting ess@h® FANVENHPNalingrRaset LRRs BUb RGP ICEFSINIlaraRtessLEs &

col ored inner kn the layers have different colors and wherein
abr asi on of théquﬁirgyﬁﬁ;s?gf reveal s the color of the inner |ayer thereby
acting as a wear i nOtet layef d4,tihterdeyer 16camd intEhmediatbilapenso®2 @ndc@4or s

cover. 10 ““iaibo oy bethabimaret nted e fhriymering iftefdo s i
visual indicatpg and 22 &n FBHANINEIYOARE calli¥ afl ddtBrdiBreeynthetic rubber. The
material s and construction of the hose are not cCritical. I\X/ I nvention
may be applied to aTypitallyacdiutey layerhddehasitzthivkaeasdvBEh onhnpracticalon.
gor exanpl e, lcgr?sr}dgrsaeﬁo% linQi\{.e r&énoer}a iy,t Itx]mtrvré%p,o Llst%ﬁa'xycer 14 has a thickness
ranging from 0.030 inch to 0.250 inch. Preferably, the thickness ranges
15 from 0.030 inch to 0.100 inch.

Reinforcement layers 20 varies widely. It can be formed by
braiding natural fibers, synthetic fibers or metal wires. Synthetic fibers
can be glass fibers, polyester fibers, Kevlar® fibers or Novex® fibers. The
metal fibers usually are steel fibers. Frequently, reinforcement layer 20

20 is a textile fabric. Typically, reinforcing fabric is wrapped on a bias
before application of outer cover 18.

In another embodiment, reinforcement layer 20 may be a helically
wound spiral wire. A common combination for reinforcement layer 20
is the use of a reinforcement fabric with a spiral wire over the fabric

25 beneath the outer cover.

Intermediate layer 22 is formed by extruding so as to have a
thickness of usually 0.005 to 0.25 preferably 0.005 to 0.1 inch.

After extrusion molding of innermost layer 22, a braided or spirally
wrapped fibrous reinforcement layer 20 and then external layer 18 are

30 provided on innermost layer 22. Reinforcement layer 20 also may be a
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'hoses suwip9s@stiée hoses described in United States Patent REE/US97/11873
5,570, 711 which i ssued on Novenber 5, 1996 1 al so can use ny
invention with a wide variety of therposet rubber hoses avail able. See

U S. Patent No. 5,356,681 and 5,488,974. 5 Layers 14, 16, 22 and
24 can vary widely and al so may be a t her nopl astic el astonmer (TPE)
with functional properties and performnce of a conventi onal

t her noset rubber, but the processing characteristics of a

t her nopl ast helical strand of coiled@teelwiray &or the fibnous reinfpscernenalayerandr medi at e
‘layers 22 and 24 10 ., also may be a_the

. grm%et. ubbeé. ngﬁ thﬁ#rmsetti ng
rubbers in 5?‘?‘1‘35 layer, any £gnyagtionaiqR VUPY GRHER HoERPT HEhE Ny
natural or synthqheGdrHp&éite flexible hose of the Presént iveRtidRlis bBVaﬁﬁal?lé has a
t hi ckness which only practical considerations limt. Cenerally,
however, oubys onathe innermast dayer, Jerming the intermegiiate fubber daysmitheo 6. 36nm
(7o o by Famsafaent Taver S5t nbtolna ruBbEK ¥:, 8RY Sheh” O
Rei nf or ceneghyitely Sufcatizifg! e WiiShitatibh ISBFBRLIP EBRtedYut under thkai di NG
natural fibers, Synthetic fibers or netal wres. Szynthetlc f1bers can
be gl ass fi benditions ofss stearm ippesssirelaf\4 to ped Kaficmyeand arterpasaturerdf fi bers.

The 20 netal fi S, U lloy are steel fibers. Frequently, reinforcenent
| ayer 20 agou{ g?’?ctﬁ&ﬁgﬁg#abri c. Typically, reinforcing fabric is

wrapped on a bi aghe methdddiahg i ticidritteEtifY oliteCWEST inlifbse cover
I n anot her enbodi nent, reinforcenent |ayer 20 may be a helically

wound B®i r alt Svéoreprises therstepsab prneviding adosechaviogaminnerllayer 16@f25 i s

the use of a reinforcenent fabric with spiral.,.sm re over the fabri,c

beneat h t heOBBRaHR, EPIor and ourer aver fg &t 8 ditierent pbrays Galor ahfed by

extrudi ng sghaing thé betér layer to FéVed! 1Re Solir dﬁh@'ihﬁep!af’feﬁ”@ﬂs%r\ﬁn Smm
3Mmto 2.54 mMm (0. 005 0

preferably 0. 1 . to 0.25 preferably 0.005 to 0.1
i nch). the color of the inner layer indicates wear-thgugh of the outer gépvest r usi on

T 00 ot BCGBY s Al el ISR, yRBI8) s AR b foRHRES v oo
layer P2. Relgdranesughof thyJutPcalvep may be a

The opague colors | use vary widely. Preferably, layer 14 is black
and layer 16 is yellow. | also have used combinations of black and blue.
The more contrast between colors, the better. While transparent or
translucent colors may be used, they usually don’t provide the contrast

20 necessary for early detection.

Methods for fabricating the present hose assembly 10 are well
known in the art. One particular well known method involves a two-part
extrusion process typically known as fcrosé-head" extrusion. The typical
"cross-head” extrusion method involves first extruding an inner layer 22,

25 then extruding an outer cover 18, thereover. Coextrusion methods of
fabricating also may be applicable. As commonly known in the art,
coextrusion methods involve utilizing two extruders at once thereby
forming both inner and outer layers simultaneously.

Coextrusion also preferably is used to form outer cover 18.

30 Firm bonding between layers 14 and 16 must be established.
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PCT/ US97/ 11873 4 hel i cal
strand of coiled steel wire. For the figrous rei nforcenent |ayer and

in this regard, one method of producing two-ply cover 18 is
simultaneous extrusion of the inner and outer layers. This method
utilizes two sets of extruders so combined as to share a set of extrusion

die assembly having concentrically arranged two annular orifices. One

5 of the two extruders is connected to the inner orifice of the die while the
other extruder is connected to the outer orifice of the die. The two
extruders are operated simultaneously such that the inner and outer
layers come into contact with each other while both the two kinds of
rubbers are in plasticized state and are not yet exposed to the

10 atmosphere. This method is efficient and has the advantage that a firm
and reliable bonding of the two iayers 14 and 16 can be accomplished.

~Although the above described simultaneous extrusion method is
preferabie, the two-ply rubber can be produced also by a familiar two-
stage extrusion method. In this case, the inner layer is formed by an

15 ordinary extrusion technique as a first step, and then the outside of the
inner layer may be coated with a thin layer of an adhesive, which may be
a rubber. Thereafter, the outer layer of the core is processed. Staged
processing or coextrusion may be used for all layers and may be used for
thermoplastic or thermoset hoses as well.

20 In another embodiment, layer 16 of outer cover 18 may be
wrapped instead of extruded. Wrapping layer 16 usually occurs directly
before the cross-head of the extruder that extrudes layer 14 of outer
cover 18.

in the following examples, iayer 22 first was extruded followed by

25 wrapping reinforcing layer 20 around layer 22. Layer 20 was a wire
braid and layer 22 was a thermoset rubber. Next, layer 16 was wrapped
over layer 20 followed extruding layer 14 over layer 16. Layers 14 and
16 were thermoset rubbers, but each had a different opaque color.



t he .ext eywiysio8diger, any conventional materials can be usede@fusdIaysar €.
The conposite flexible hose of the present invention is obtainable

by, on the innernost |layer, formng the internediate rubber |ayer, the 5
fibrous reinforcement |ayer and the efternal rubber |ayer, and then
entirely vul cani zing. The vul cani zation is preferably carried out under the
conditions of a steampressure of 4 to 5.5 kgf/cnferr] and a tenperature of

about 150[err] to 160[err]C. The net hod of my invention for
detecting outer wear in hose cover Ekxamglg |conprises the steps of providing
a hose having an inner |ayer 16 of one gpaque col or and outer | ayer

14 of a different hegagwseomadedaving the fallpwing consirustioa: Th9d0seo reveal

the color o I e I%berr | ayer
i ndi cat es W%Q?'Qte“ﬁ%gug owﬁﬁg'oufigﬁ/gggsesrwe' stéd) iﬁeg %ﬁ\@{r&? Re T hner
|l ayer is anceegted Wptrauliz osd.cOuter layer ddtwag dlblue MMefk:angh\mér t he
outer cover. The opaque colors | use vary wdely. Pr eferabl Y,

layer 1% i slayesclé was a vghaw eyhher wearkingdigatepaver o Rginfaicing iayar 20

conbi nati on h e st ée‘ﬂﬂ ors,
better. Wi F'Vé){ Pans%are@i q'é{%r 22 vtv?%}l;s Sggn' %glq%ég rr%'?ﬁé) usggﬂlnt hey
usual Iy donworer throught bmecouterram/eem, andcraaied yellonaldyerdeb esfteron.

Met hods for fabri ﬁéb@g t he pre ent hose asser}bﬂl% 10 are_wel | known
in the art.abAut F%ﬁ"’ﬂé’lyp 98 JAPSeRVEHBR T YeYprveiaver 1 Raftar 1,000

ext rusion p » pi cal
"Ccross- headkgg%{%ﬁﬁm onﬁye%ém‘?w\% esrﬁ#ﬁr%z?gggtg pgg%%éjarﬁ ?%%%rgﬁ%éyier

25  t1en eximeldiThe eyclestwerecoariedlBut bhencamblent Gemperatirerofatdurds of
fabricati ng al so may be applicable. As commonly known in the art,

coext rusi on7@efhods i nvol ve utili zi ng two extruders at once ther eby
formng both inn r

Coextrusion al so%‘f%ggr%r‘? tl‘és@éggg:@e@féor arr?o eirn\égo?/re? Vﬁi‘.""s’&"e’ 16

Fi rm bondi npatia thieknéss/ef 8.015 intdh. 1Phervgclesavers edrriedimut.according 190

98/ 08016 PCT/ US97/ 11873

5 proposed |SQHUIIRRUE -one et hod of producing two-ply cover 18
i's 1 si mul taneous extrusion of glhedi@wer and outer |ayers. This method
utilizeg two sets of extruders so co_n%&#e%"as to share a set of extrusion
di e assenbly haviAdymonale:iamm 0f the hasgeaf Examalentivegreateisted.e€actine 5
of the two extr £ CO cted to.the inner orifi he d|e whi | e t he
other extr ulfit foreidam Jo it A eerh segtbBs airthe bE%er THaufeaults wass dlo
extruders aggsRgrated simul taneously such that the inner and out er

| ayers cone into contact with each other while both the two kinds of
rubbers are in plasticized state anddogeOnet yet exposed to the 10

at m)sgﬁu This method is efficignt.anq, has the advantage that a firm
and r abl e bondi ng of the two IS@%HQ—M@-“ 16 can be acconpli shed.

Time Cycles 1 2 3 4 Remarks
0925 0 Ambient temp. 73°F
0932 715 X Yellow layer visible
0933 768 X Wire visible

25 0938 1057 _ X Wire visible
0945 1449 X Yellow layer visible
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Al t hough t w0 sdiemees descri bed sinul t aneous extrusi on nethod i BCT/US97/11873
preferable, the two-ply rubber can be produced also by a famliar two-
stage extrusion nethod. In this case, the inner layer is forned by an 15
ordi nary extrusion technique as a fi rst7step, and then the outside of the
inner layer may be coated with a thin |layer of an adhesive, which may be
a rubber. Thereafter, the outer |ayer of the core is processed. Staged

processi ng or coextrusion may be used for all layers and may be used for
t her mopl astic or thernoset hoses as wildse Two | n anot her

enbodi nment, |ayer 16 of outer cover 18 may, be wr apped i nstead of
extruded. Wapping | ayer 16 usual | yS8eHORNUDDEE | | before the

cross-head of ke extrudeyesibdat exgrudes | aygr 1440f %ﬂ?&kf cover 18.
In the foll omﬁ'@gexarrpl : yer 2% fi regst vvag extTuded TolTowed by 25

wr appi ng rei nD@50 ng | ay®r 20 around | ayer 22. LayerAgfbientsteanpi 78°F

braid and_| ayer 22 was ernoset_rubber. Next, laygr, 16 was w ed

over |aye? 20 W89 oved %?udi ng 1yer 14 over Iayer$§|g?wl_|§¥%rr¥'sii§8and

16 were,ther mygpyq r ubbergzybut each had a dikferent gpanygige! or -

6 Exampl e | | had a hose
made havi ng t 1OODI | owi MPEDNst ructi on. The hose X Wiretyisiblevas SAE 100R2;
a high pressure,. steel w rei nforced,_rubber covered hydraulic
hose. CQuter |3§>é 14 vva\g{o\é‘%l ue rubber %over. |nner Y?bl?"wllay%"rx'f&’e}?\/as a
yel | ow rubber wear indicator |layer. Reinforcing |ayer 20 was a wre

braid. Layer 22 was a bl ack inner tube. Sinple abrasion wor e t hrough
bl ue out®® | ayer 1Agaid, thevdatacshows lyellohaindicater veerl 6 functioming as 8n000

b [ les. Qo at, j f | | I 16,9ft , P00 I [
n car Ly var SAH; WaBbringieaten . SXRAsR il B0I0ESd dVELAB B Spimarv Vet | o,

The cycl es weggy; i irar
23[ert] C (73] ndicadr Sf'efié hosk. ExRUR bt WIDEF RéMicreig 2 ldver of the .

(0.025 inch) hode indicatgsfaihwe! alfee hbsesivduld biei neiplaced af this 3Bnen (0. 015

inch). The cycles were carried out according to proposed | SO
6945: 1991(E). 15 - Example 11

Addi ti onal sanples of the hose of Exanple | were tested. Each t est
abraided four different sections of the hose. The results were as

fol |l ows. Hose One 20

Secti on Nunber
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Time Cychasosmsord 2 3 4 Remar ks 0925 0 PCT/US97/11873

Anbient tenp. 23 C (73 F) 0932 715 X

Yel | ow | ayer visible 0933 768 X Wre
visible 25 0938 1057 8 X Wre VISIb|e

0945 1449 X Yel | ow | ayer~visiblte )
AVENDED SHEET

Hose Two Secti on NurthgueS Sheet Hat en B acefies
2% 5 4 mmks 0950 0 il ||||||

Ambi ent tenp. 23 C (730F) 5 1000 587

Yel |l ow | ayer visible 1004 837 : Wre

vi si bl e 1003 1055 X Wre vi si bl e 1010
1188 X Yel l ow | ayer visible 10 Agai n,
the data shows yell ow indicator |ayer 16 functioning as an early wear
i ndi cator. Exposure of colored layer 16 is an early wear I ndi cat or of
the hos® Exposure of wire or reinforcing 20 layer of the hose

i ndi cates fm The hose should be replaced at this tine.

1. A hose comprising:
an outer cover consisting essentially of an opaque-colored
outer layer and an opaque-colored inner layer wherein the layers have
10  different colors and wherein abrasion of the outer layer reveals the color
of the inner layer thereby acting as a wear indicator for the outer cover.

2. A hose comprising:
an outer cover consisting essentially of an opaque-colored
15 outer layer and an opaque-colored inner layer wherein the layers have
different colors and wherein the combination of colors is an early warning
system for detecting wear-through of the 6uter cover.

3. A hose comprising a hose having an inner layer of one
20 opaque color and an outer layer of a different opaque color wherein
exposing the color of the inner layer is a visual indicator of abrasive out

wear of the hose.

4. A hose according to claim 1 comprising an inner tube in
25 addition to the outer cover.

5. A hose according to claim 4 comprising a reinforcing layer
between the inner tube and the outer cover.
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CLAIMS  WO98/08016 A hose (10) having an outer cover- _(18) cREHVSITRALBTS

an inner |layer (16) of one opaque col or and an outer | ayer (14) of a
different opague color, both of said g | ayers (f&lssll g3t Has\BeamReplaced
conti nuous t hi ckness along the I éngth of the hos

exposi ng the color of the |nner | ayer (16) is a ﬁl BE"I 'ﬂiﬁml or of
abrasi ve outer wear of the hose. 2 hose according to claiml
conpri sing an |nterrred|atela addition to the outer

cover (18, " 15 6.5 Awemeceraragai e NeyPe dfthe outet
rei nforcing | ¥§%1 %Rgls&eéqulveoiﬂ{egmgmﬁglg ?o ol aim (22 24) and

the outer cov ose accor 1 wherein the

| ayers 20 (14, 16) of the outer cover consist essentially of

t her nosetting rubber hose accordjng.to claim 1l wherein the

| ayers (14, 76) ofr hese aa@%fﬂ'%rerc'q'%? whesin the layers ofithg oygr - of

a thernog ast claim1 wherein said outer
cover (1 |s&§Y%b%§?§%te€s rﬁgﬂQ?ﬁU@?ﬁQﬁﬂ@@%sﬁE7- A nmet hod of detecting
outer wear in a hose (10) conprising the steps of providing a hose

havi ng an outer cover an i mer | ayer , (16) of one, opaque
col or and an out er 8t ayeA l(‘qsﬁa@}%mg"?ﬂ te clam 1 6 g(ingacoeg&qgi,e h said

| ayers havi ng ﬁv&‘ont' nuous t hi ckness 35 al ong the |l ength of the hose,
and abr adi ng out er |l ayer (14) to reveal the color of the inner
| ayer (16).

10 - 9. A method of detecting outer wear in a hose comprising the
steps of providing a hose havihg an outer cover of an inner layer of one
opaque color and an outer layer of a drfferent opaque color and abrading
the outer layer to reveél the color of the inner layer.

15 10. A method according to claim 8 wherein observing the color
of the inner layer indicates wear-through of the outer cover.

11. A method according to claim 8 wherein observing the color
of the inner layer is an early warning system for detecting wear-through

20 of the outer cover.

12. A method according to claim 8 comprising the step
coextruding the inner and outer layer to form the outer cover.

25 13. A method according to claim 8 comprising the steps of
wrapping the inner layer of the outer cover and extruding the outer layer
over the wrapped inner layer to form the outer cover.

R
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-9- - wogs/esfenet hod according to claim7 wherein obser \Wdygysor1g73t he
color of the inner layer (16) indicates wear- t hrough- of the outer
cover (18). 5 9. A met hod according to claim?7 wherein observing
the color of the inner layer (16) is 3R early warning system for
detecting wear-through of the outer cover. 10. A met hod according
to claim7 conprising the step 10 of coextruding the inner and outer

| ayers (14, 16) to formthe outer cover. 11. A et hod

according to clai fh47 cmWeltbonhgcbb&img to claitre® conipriging thé Stdpicot firger | ayer
(16) of the outer ver é18 and extruding the outer |ayer (14) over

t he wr SR G'QH‘?&'“PSS/'@W apd th%“%ﬂ#ﬂmﬂetm!&ef!ﬁwénvew)e inner
12. A et hod onpr|5|ng t he steps of first
ext rudi ng thE§Pﬁggﬁb yer ?Hé% then 20 extruding the outer |ayer
(14) over the inner |ayer (16) to formthe outer cover (18).

13. A hose according to claim1l wherein the outer | ayer (14) is a
conti nuous, extruded |ayer. 25 14. A hose according to claim1
wher ei n,t he outer | ayer (14) is a continuous, extruded tube.

15. A hose according to claim1l wherein the inner 30 | ayer (16) is a
conti nuous, extruded tube.
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