-
st uvwe3e=I = 6T 80 VIO 991 35432 HOSE FI TTING AND DI E For preraiid BCT 2002
Backgr ouwd ¥f3s43he | nvention 01 OCT 2002 PCT/ US99100369 : c PEH/USHPRGERAt i on
rel ates generally to a hose assenbly enploying a hydroforned fittin and
L DL 21, Lo st oot on e v o R
die to hydroforma hose titting. Hydroform ng, sonetines referr
fluid formng, was devel oped during the late 1940s-early '50s in respowse
to a ne&ickmoundodithe Biventioant, cost-effective method of firoduci ng net al
parts. As a general principle, hydroform ng involves application of a
pr edet er ni nedhig mvenporselates geoerallyatiogmhese gnsembly empiaying ® be mani pul at ed.
Where the netal surface is a tube, an internal fluid pressure is applied as
t he t ubdydsofprned fitting andimpesupartisnlarly, 1o an pmppreped vErofBIBe a tube can be

acconplished by filling the tube inpterior with the fluid, retaining it
t her e nsxﬂelmmrgaﬁmﬁtwg ﬁM%ﬁY%P&%F&OS BER&i ng upon the die tool
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assenbl io?%xét‘&l%u?ﬁ@@it@ﬂé midnipaRsdd EWARKE i pr i Surfdbeisa als)anpi ece nmachi ned

fitting is not available or is uneconom cal, a brazing procedure can be

utili zegntemaprlaid pressine islappliedias tlid fubg i€ bem dnibstestohah eGienerallgherent |y,
brazi ng provides a structural weakness which may manifest itself through

f ai | ur e hydruforpgtiorcaf 4 axbeodam beiacovmplished byefifimpcths tubtinterionwithi ece
fittings can be nmachined, they are difficult to bend if a curved

conf i guthe fluid, refaméugitrthereirtand inocasieg thenigtémal pregsis. Mepending weaknesses
and increases the potential for failure at application pressures. *166166*
1 0 C Tupouthe dipdoobnislizezh hydrofepuingaspalso Dearsed 40 sadialycxpard tisi ¢ number
of problens and deficiencies relating to the nmanufacture of hose fittings
and, su@glé“quently, assenblies with such fittings. The search for a
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i nvent i @RudlBNieBettan 10°%QY, rd@udedBABhARSEIEH foyPéARPASSbIL Thdtehed digdr of or mi ng
process. It can be another object of the présent invention to provide a
one- pi eascthedssoff fokmatign \whn chusessdulf madks)shoek ahd straichHies),madzi ng, .to
mai ntain structural integnty. It can also be an object of this invention to
provi de precision iwith déBculy QOpégutamwns evenl wdtery hijintoberiaoeed aredeguiged.and/ or
performance gspecifications or their _ equivalents, such a fitting as can be
hydr of or red dwaicsllyyfiingsrmanwfagtired o serin conpanationswithifiopeal so neeting or
equi val ent .such underlying specifications. It can al so be an object of
this i ngassimblissase prag at copsiderable expgnseorWhaTe§ OnenPigcsr i |y, a one- pi ece
can include,a.die tool and/.or a set of dies,

h fitti , N t .

as can Bcliticd Htging, s pét sYatlabla OF 15 UpCRBARICH) &PraziRg DEISABTA GANGS i ous

to pr o HBEEH LR EG desiral Hife Tm e SoRBIRents, JoheHAoPRHAS such
t bl ar Phvde & Pferlral Siéaiiess whih ey anifash RS ol A e

system %Bgfié)i{ﬁon of routine pressure forces. Where one-piece fittings can be

machined, they are difficult to bend if a curved configuration is required. Even
so, bending introduces material weaknesses and increases the potential for

failure at application pressures. ”“m “l‘“
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met hod for hydroform ng a hose fitting for use in conjunctign Wmth_a
secudring nmechani sm such that a hose can be assenbled with sﬂcﬂda-ﬁ i2002ng.
=~~ 1 0 CT 2002 - WO 99| 35432 PCTI US99/ 00369 3 It can al so be an object of
this i nVeRd dgixqd0 provide a netallic hose fitting hydrof or pegusismoidhat the
fitting is substantially free of machide lines, scuff marks and rel ated
surface deformties typically observed as a result of machining or related
nmechani cal / gr i THerecarpraocmbiderableansniserftprobleats andrdeficienciestedating tot hi nni ng
allowng for .a degree of thinning inherent to hydroform ng processes. It
can al so the mmufagere ofhosé fistings/amnt, isohsdqneptipyasdemblipe wathf suchi ng,

assenbly, system and/or method obviating the need for costly finishing work
on the hofiingst Thegsearch i 4 cost-affidient and dffogtiveraléernative teemachining: art t hat
one or nore aspects of this invention can neet cg{{ ain ob&g&ts, vgi | e one
or nore chasheeasprengoing conesmdethenn. dihere isobneed foyassystesemethpdet i ve nay
not apply equally, in all instances, .to every aspect of this invention. As
such, t hehoss fgimg-andiey assembly whicly kakesadvantage pbheamanplaghyringAfidhose
assenblies, hose fittings and, nethods for, their .preparation--can be viewed
in the al ?W?@waqfﬁ%%ﬁ%ﬂ)’ aﬁ@%ééﬂglﬁlééﬁ?g&’%‘ggt he present invention.
O her objgets, fgatuwes and advant ages of the present invention wll be
aﬁgaa_ent tﬁi’éﬁw—i—%&hﬂﬁﬂ&srmry and description of preferrk_efjI dintn
enbodi nents, a : . 5 r skilled in e
art having knO\f/{\Aqggéeosogg‘t’}vo rroud Qﬁggcg@?c% W‘T'rgg‘g‘? tﬁ%?ér@?#ggﬁgnd t he
requireneg . i [ Q.+t . i - oRj tures,
benef ¢ 5. ugtcedtinky 8¢ the Bhiof By ERARIARhAMHSLAYe B, hGRLPobleBE! ")

conj unctim’ qibg),% ' igures and all
Teasonable In %&gir}{ggg%tgg e m&ﬁeﬁﬁ%ﬁ%mbﬁbé&ga%@%%g WD 99/35432 4
PCT/ US99/ formifERr¥c&fs, the Invention. This invention includes an

i nproved Hose fitting, as well as an assenbly for use therewith, together
with a system Argdhdie dsthedoljecPofibe progns usentibhao ipryeide aaoneopieceones
certain well-known problens and deficiencies, including those outlined
above, whidse fptingiwihich ia fonned ahitedly, wetlahit ramng \te maintum senetural

manuf act uri ng and nmachi ni ng operations. In part, the present inventionis a
hose assemidgrityi ncluding: (1) a unitary hose fitting hydroforned froma

tube and (2) a hose functionally and di nensionally conpatible with the hose
fitting. ConsiXtcantalse be anbjedfithisdnyentionats Rroviieor GHING MESHRE i ng but

ot or ﬁéflrfgﬁﬁéﬁfﬁxbﬁ&g‘ t!q?@aﬁ depignandori cafna%fps SS@@&E%%%Z&LE?{? stics
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scut mar ot b4 Ho Bt BATEy MdiRebul BF b RO W RA eIk o

nmachi ni ”gs&éﬁ‘i@ﬁo‘i’xﬁ: At least a barb can be incorporated into the fitting
configuration, such that the hose conponent mates with the fitting and

engages a bar bitidaaoilR®baafthtje& ¥ this ihPeiG] &) pRAiRTPoghtemtbs. the
hydr of ormed hose fitting has™at | east one portion for ‘attachnment of a

securi ng hydrofarinsing, LnitatBl) acdheepleoe hoBd fittiid) uéls aeiiein & cam indhidedes a
mechanismto secure the hose to the fitting. In highly-preferred

enbodi mendis teoband/bhawet bf didsaas oan be heedrchypdrofonne afithirg mdetingwre or a
clanp. Wiile screw style fittings nay be less preferred for certain
assenbl i esquivalentn vaniois mansay spetifichiionsHf or med in accordance with this

i nvention providing neasures are taken to maintain structural integrity
about the threhdapalso ba.anSsgectiafithe psé¢sencmvettion tépt@nde hsystbn333, 775
referenced below. ~ o c r Zoo2 WO 99/35432 ~ PCT/ US99/ 00369 Likew se, in
pr ef er r echavibgdnietershangeableydie ddok aneldor dies isnch tfat hoee fitwegstfvaniable

di mensi onal and performnmance properties selected from anong other

propert i edesign aad dimansionrcanpeer iydroforoeddrometbiikas stickher neeti ng or

equi val ent to Society of Autonotive Engineers (SAE) JS 16 standard

speci fi cati onsltican al§eibawni abjeetsaf thistinverfson tonprovidan bystemaandiarn, preferred
enbodi nents of {he present assenbly include those where the hose conponent
has di mendieid forty dsefarsring adtosg fisfing forusesial enjwartionowith Bgeeudngensi onal
and perfor ce properties either neeting or equivalent, to SAE J517
standard g‘ﬁngﬁ?mﬁ‘gatsﬁgkhéhqt@rhwmq asspmbled WQﬂéNCB.taamHQBd speci fications
for hydraulic hose and hose fittings, as well as other hose and fitting
conponents, are , well-known to those skilled in the art, but heretofore
have not been utilized in conjunction with hose f flings, assenblies or

t heir manufacture. Incorporation of such standard specifications wll be

b o o o,




O her preferred enbodi nents of the assenbly of this invention include those

where nultiple barbs are provided on the fitting conpenent. Sygh n
have a variety of configurations, including) wthout Iinitatroﬁ,CHfﬁb?Uﬁi
cikr cunt ergptd dges, squares, beads or a conbination of

confi gur a\%’?’oghgk?gew se, in preferred gnbodi nents) the fi tt?ﬁgnlg?gl‘%oﬁ?gs
invention has a uniformwall thickness dimension. Even so, where variations
are requited, RYgHakdbdn bﬂ%&@@ﬂﬁm@hﬁfﬁénﬁﬁﬂ&@fp%\ﬁﬂéﬁ théllid hdgeng in
accordance with the nethods "and procedures described in United States

Pat ent  Nofitting3RRArdfopmeti Rack Mat thd ﬁttﬁi% i ubtansiallp Fedepsf hcliinb ¢ines,n by
reference. In part) the present invention is an I nproved hydrof orm ng
system Thaff marlavadaelated shrifssdefonhitied tiypicallyy observedtusta mbult efist first
and second opposed di es, renovably engagi ng one another and defining a
cavity fomaphiaigentelatéd meschhmicak¥grmding proeedires; and suhsiantially swithosit f i gur es
descri bed bel ow Each die has at |east one concave portion, and the concave
por ti ons material thinuing, adowify for axlegaes ofthinninggnhérentitashygdroformingt er

di rensions of a hose fitting In preferred enbodi nents, the dies are

conf i gur eRro§essks.t hat the cavity has a design and di mensi ons neeti ng SAE
J516 standard specifications, for_ hydraulic hose fittings,.qr a design and
di nensi ons equit¥an eko hean gbisctobthanmyentienite psavide adose fithngn| y- pref err ed
enbodi nent s e cavit as a _concave.,' pgortion.so a .pr.ovi de, a hose
et ng sehmblte svatem and Someusligoanmag e necl st carly iRl Work o,

fashi on, w th,or wit.hout such a configuration, a highly-preferred
enbodi nen?nb}eoleﬁsﬁ\gg&]g[ cavity having a concave portion to provide at |east

method of st g Pl TRy dhbde Mg By B dry s SR TR PG 00 '
method of usin o : _fose . f mor
hﬂgeyaisE‘mﬁ%ﬁ%@%%wga%‘ﬁg@%%%‘é@iw of fide? Stfferiaipectsealt I, 0

2 Wol i : ; 2002 WO
05/ 3bas PESREIDRNRE BbRolipes,, ERIEBERARME Moy MBI caualyy el e
| nter or iabtah, tberdidsfeADIURIAGEMRITIASTSEH, MRdoTIGHANbREckIm Mt er a

wi thin the tube, ( easi ng the pressure of the expansive material on
the tube kgheffie pror artiegadine Wseedsmblits, sest fivfingd addnieliodstfor et a
conponent of the tube, and (5) engaging the tube with the aforenenti oned
di e tool theirfpreparatinosearf b¢ viewg:d iAthe altehmtiviei with eekpett to arhyeome esent
invention, a tubular blank is filled with a hydroform ng fluid, by

i nt r oductaspact of the presedt eventionnj ecti on or placenent of the fluid therein.
The ends of the tube can be plugged to retain the fluid within_ the tube,
with the int erQﬂ}eTQbmﬁ‘urféaWr&!'ng@iﬂnt&gGB oh theipresent igventianywild be|
according to technique nown to those illed in the. art. Either

sequent | %RW’W%?@T@H OIHBE FHMMATY ¢s¢riptiga ofipkefesisd i s brought into

SO b 48 VAR RS AREe 10 S 0B BB,
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whi ch coulill Be appareROREAIkE dHBVE A WlRD ihCoAfurttiRf With (RO hsduThpaHyiNg ¢ h

and/or close the dies of FIGS. 5B and SC, aS described below. In preferred
enbodi mendxameq aslsiee datdffigures sh@®all eeasonable dfErefssol eedrawdbe provi des a
hose fitting with a design and di nensions selected froma group of

properti ahersfeimhng SAE J516 standard specifications for hydraulic hose
fittings or, without limtation, properties equivalent to such standard
specifications. Alternatively or in conjunction therewith, the engagenent
results in a dinensional configuration providing a mating relationship with
a ferrule. The present nethod is described above in ternms of utilizing a
hydraulic fluid. In preferred enbodi nents, such a fluid is a hydraulic oil
of the sort which can be used in hydroform ng operations of the prior art.

I n ot her ~~-1 0 CT Z00 WO 991 35432 PCT/ US99/ 00369 8 enbodi nents, various
ot her expansive nmaterials can be used, as would be well-known to those
individuals skilled in the art and nade aware of this invention. Such
expansive materials include, without Iimtation, water, urethane and an
expl osi ve. Regardless of the identity or nature of the expansive material,
internal pressures of the sort useful with the present invention are
preferably at |east about 55,000 psi. However, pressures of fromless than
5,000 psi to greater than 150,000 psi can be enpl oyed, depending at |east

e . e



FIGURE 2 is a schematic view of a die tool configured with a_cawy
corresponding to the outer dinensions of the fitting of FIG* ngﬁﬁﬁoz IS
a perspective partially exploded view of a fitting, of the femal e 37-degree
fhared typggghdispccordance with this invention and SAE st ap@piisho/00369
specification J516. FIGURE 4 is a partfjal fragnentary view of a hose
assenbly, in accordance with this invention. FIGURES 5A-5C illustrate
schematically by cross-sectional view dies or die segnents arranged and
configured to provide a hydroform ng cavity of -1 OCT 2002 WD 99/35432 to
PCT/ US99/Sifinmary be the/hevedtibini ng t he design and outer dinmensions of an
i nventive hose fitting and/or such a fitting in conformance wth pertinent
i ndustry di rren'ElilisriBVcntétHBiI@hJchsdmdmmevéd)homfmimgpetmllmtmmsscmbﬁ&lRE 6
shows schematically by perspective view a tube or portion thereof, one end
of whi ch flergse therewith pagesheravith iasystem apdippmsthed obprepaingsucty The
perspective view of a hose fitting, in accordance with this, i pvention,
hydr of or HBYeREQHgVercemesserigyt weBrknowirproblems and deliciencigs cocluing des
phantom | | nes showi ng an internal, dianeter jn part attributable to
pr ef or matf18$f OM?’QQF@ venwhdeipsoyding %Poﬁrﬂt@ﬂg’ﬁé‘ﬁ@m"eﬁww&ﬁbt her hose
fitting and ]i:ﬁnfi uration, in accordance with this invention. Detailed

fn CW& e

Descri pti'B Eemdmaphining AREFAEOMS. opr esent at i ve hose fitting, in
accordance w th this,invent i

. o . Ve o
configured to Priffbdhe P&??@h%’&?‘pggk g‘f@séﬁﬁsﬁh}%&@gﬁ#é: R@r)éblglflgﬁxn and a
I it J d 14
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preferred enbodi nent’s, die tool “18 can conprise first and second opposed

di es, 22ao3p4itBRY, aplidaciohi ofdhternlavbhlvr pfshie! residlss iata h@@bér 6he concave
portion 24 As shown'in FIG 2, the indicated portion defines the design and

out er di memshaabclidracieeisios hoavalRblY thkoudh we dfGthe Qoo aedibleding2a and 22b
can al so be configured, for instance, to provide a cavity accounting for

any pr ef anetahflowr withegt siyetchinghar supstantiely thinathgathenectaliclmesuthragl y, t he
opposed dies could define the design and outer dinensions of a fitting
conf i gur a¥a¥ad emopiederfiting can beamitarily prepered withopt brazgg and withqutio can be
angl ed aHd/or further mani pul ated after hydroformng. Fitting 10 can be
passed t HHBS@R schflanatks or other swyfacenpgoiecigns xegaltip @100369 nut

26 either bef.ore or after the angl e shown.is introduced. Edge 28 is then
mac?umng operation. Athast a-barb can e Incorporate mto %xe Ettg\g

configuration, such that the hose component mates with the fitting and engages

a barb incorporated therein.

In preferred embodiments, the hydroformed hose fitting has at least one
portion for attachment of a securing mechanism. In such an embodiment, the
assembly also includes a mechanism to secure the hose to the fitting, In
highly-preferred embodiments and without limitation, the mechanism can be a
ferrule or a clamp. While screw style fittings may be less preferred for certain
assemblies or uses, such can also be hydroformed in accordance with this
invention providing measures are taken to maintain structural integrity about
the thread portion. See, for instance, U.S. Patent No. 5,333,775 referenced

below.



flared to retain nut 26 along fitting 10. A hose assenbly, in-gccordance
with this invention, is illustrated by the parti al fragrrentan? &@’TZUOZ
provided in FIG 4. Assenbly 30 includes hose 32 in conjunction with
fitting cured thereto by mechani sm 36. The matingppp ip of
mechani s?n‘ﬂl??gé rai sed portion 38 of fitting 34, together vvr)lﬁgd/@g@h
graspi ng action of barbs 40, assure proper function of assenbly 30. A
nunber of bar bl glkéwsgUinapicberseREMbEBiMehts, thE ?dro‘fonﬁédiﬁtmfg}ofﬂwm left to
right: sharp edged, square and beaded. Typr ca one circunferential barb
conf i gur aasembly Hasmehsionaleatid mmymceq)roperhematﬂbcmdcﬁom,amheng;an be used
with good effect. Fitting 10 can al so be hydroforned from tubul ar stock

usi ng di eotheoipsop@rtiescdinensidnal end performsncegropssies zithonmieatiig 66. 5A- C. The
die tool shown in the cross-sectional view of FIG 5A defines cavity 46 and
can conpr equivalent $o Sanietyloé Autamotive Engineers<gSAJE) Id 6ptandardt y of dies

48a- 48e define cavity 50. Likew se, the die tool represent ed in the

cr oss- secSpefiifiratio QthYIdF@h@@S@eﬁmééﬁpm a siilarolashion; pref 52c to define
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above, SUGRIRBIIRWHIR tREBeCklldd ﬂ'r‘é%ﬁ it hefetd¥le havl dgtheef utilizedfignal e 36

shown in FIG 4. As best shown I n 7, the inner dianeter of fitting end
58 is song hcﬂ@ﬁm‘ﬁﬁﬁo@ﬁﬁu{gﬁskﬁsbnfbﬂles or théir fmahufiRAde WMh&Ap3rtida

PCT/ US99/ 00369 12 the tubul ar preformation. As di scussed above, various
nmechani cabf sednstandardapeeifidatipas will benweldaewnhe thoseeskilediretherarbf end 58
to provide, if necessary, better flow properties. References made to FIG 8
as a poi ninade avearercfghisvinvéntioee hose f tong of FIG 7. In particular, the
arrangenment of portions 12 and recess 14 illustrates schematically the

nodi fi cation of mpm,mtrbllgt)r@ﬁtih@m%c cpmponagt withdhe alyenbveﬁ&mw@ﬁed ei t her

EQE?I ons Bs 3 dn%m@'“c qﬂg;q%;' d%?v‘v’ “3@3&%%%? AESHSHIPp I th o
12
Examples’ 1 By RO e B e R e AR SR OSSR St o d
Fesuiti ﬁ;ﬁr‘ﬁ?géré@@a%%‘i&iwﬁ?ﬁe S s e I fSt o
Cechnol ogr e e (R SRS LRRRER e SRR, obefpifle PR3 R KRRy WP S lileg, DT 02,
be used 'EhraC rk S Fbrgegtﬁg.ﬁélfr& hf%x%r%ﬁﬂ(&’é suchﬁﬁoseét hi's

i nvention. nsi ona esign rameter wi | I be wel |

known to bhg&auﬁkw:ll&éhd ib §Rted 4 fﬂﬁﬂﬁl%&%f@fadcmcﬁngl@vﬁﬁﬂ %R & s

i nstance, the hoses of exanples 17 are the well-known SAE

hoses ( SARkOBRtaket td acédmt deresmiap cemtpadbiitgn Qrheafietas snelhdayhi ch can
be found in SAE standard J517. Various performance specifications for such
SAE 100R1withomodiesitation: ajuctionghtgithavpressmey tahpeaturd ofadhddpassddzed i n
Tables 1 a-b through 3 a-b. Exanple 1 Steel Wre Reinforced, Rubber Covered
Hydr aul i cthiongh ¢isnRos«) @Ry compatibiith withu e hasehnddittinp s sizdaehehydr aul i c
fluids within a tenperature range of -40 to +100 C, and with various water
base hydr acimponéntsiassonpaied o the pressureland eateidftflavnios thexprepsurrizedn have an
inner tube of oil-resistant synthetic rubber, a single wire braid

r ei nf or cefufd, theeaviransient (wtraviedettlipht, ozemies salhwater; chempicalsTe@002 WO

99/ 35432 PCT/ US99/ 00369 13 synthetic rubber cover. A ply or braid of

sui tabl e Mdtielt pam cawse dreradaitpnoveachanisal loads (mdbeechhyj/ﬂstxntg/éwmtm wire
reinforcerret o0 anchor the synthetic rubber to the wire. Alternatively,
the same K iop gnd glectienl condughaty .+ Suclstastass andiothermelatacdhgs whi ch do
not require_r. rmval of the cover or ap i.an fhereo

Hi gh- Pr es&B’I‘%gef&“@eF g W ﬁd@i%%ﬁwseRﬁﬁirérmebeféﬁ@edmygf%un&rm@é ( SAE
100R2). A hose for use with petrol eum base hydraulic fluids within a
tenperature range of -d0O to +100 C, and with various water base hydraulic
fluids. A hose in accordance with this exanple can have an inner tube of

0| I -resr stant synt hetr c rubber steel vvr re re| nf orcerrent and an oi I - and

. o .. o o Y o ] o




WO 99/ 35432 PCT/ US99/ U03b9 14 plies of woven or braided textile fibers with
sui table spiral of body wire, and an oil- and weat her-resi Stqﬁﬁ%
rubber cover. Exanple 5 Single Wre Braid, Textile Covered Hyd i : '
( SAE 100 . {} se for use with petrol eum base hydraulic i ithin a

t enper at 5?@9955 2 of -40 to +100 C, angl with various wat erﬁﬁ@gﬁﬂ%ﬁam ic
fluids. A hose in accordance with this exanple can have an inner tube of an
oi | -resis BIOR e e yARstorHe i 5?%'& cif GRS WiIERodYy 2 hi gh
tensile sés_gﬁet?plfveér eéjgirgll%f@Al gr al 85 acﬁél&alﬁgtrrﬁplr.tg1 nated wth an oil- and

m | dew r egdseinblies Sa9thdst ufdividuRRrare Made Wvvhre of i ixvéntionngl e Fi ber Braid
(Nonnetal l'ic), Rubber Covered Hydraulic Hose (SAE 100R6). A hose for use

wi th pet r ol eunOthereprefeired émbodiments ofiiherssemblycfithisanventiomitgdudd - 40 to
+100 C, and with various water base hydraulic fluids. A hose in accordance
wi t h t hi sthegemwhere multiplo/barks aicprevidedoon the fitting comiponent. Sych basbsc r ubber
and one braided ply  ,of suitable textile yarn, and_an, oil- and

weat her - r@&af Baves varielefic 8\?@&{‘. g ithus imiteomyopl astic Hydraulic
Hose ( SAE .1‘3‘%. A tqlagermsﬁl astiﬁ hpse for use,wt troleum base and

synt het i cif prialiqdges Squates; Reads o rombinaton of sach,configraBonys ¢ and
w de varipys water base hydraul.ic fluids.. A e.ln accordance.amth this
exanpl e coh*RAYR %Wﬁéﬁ?ﬂrﬂ%@q 'ef‘;ﬁ.ﬁreﬁﬁ%‘& msﬂyﬂ%@gﬂﬁﬁ%ﬂf' C fluids
Wi th suit ekl c f1her i nf Qr nt. . i | .yl ¢- and
weat her - r@g!lwggn%ﬁ'&tg‘z&{cﬁ%&l&?g&@hag&ﬂqﬁg 3%%4‘\?@"&5’&%5 houl d be

i dentifi j : A I I LW accor dance
w th Fedor s olped by yReomFinc¥iesTn 006 BACHin Y mierhGds wil

appl i cat '%’(&‘éedﬁt‘é&@le&&ﬂﬁﬁ mSUhied BeitedPataht b, 5,398,975, teléh of’ol t age
sources. Example 8 =1 0 C T 2002 WO 99/ 35432 PCT/ U5991 00369 15
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hose in accordance with this exanple can have an inner tube of

oil -resistant synthetic rubber, six-spiral plies of wwre wapped in
alternating directions, and an oil- and weat her-resistant synthetic rubber
cover. A ply or braid of suitable material may be used over the inner tube
and/or over the wire reinforcenent to anchor the synthetic rubber to the
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sequentially or contemporaneously therewith, the die tool is brought into
engagement with the tube to hydroform a hose fitting having an external
configuration and set of outer dimensions defined by and/or corresponding to
the shaped cavity. Mechanical and hydraulic components usable with the
present method are well-known, as illustrated by the description provided in
U.S. Patent No. 5,471,857 which is incorporated herein in its entirety. Other
such components or mechanisms can include a cam lock of the sort which
could be arranged and configured to be used in conjunction with and/or close
the dies of FIGS. 5B and 5C, as described below.

In preferred embodiments, engagement of the die tool with a pressurized
tube provides a hose fitting with a design and dimensions selected from a group
of properties meeting SAE J516 standard specifications for hydraulic hose
fittings or, without limitation, properties equivalent to such standard
specifications. Alternatively or in conjunction therewith, the engagement
results in a dimensional configuration providing a mating relationship with a
ferrule.

The present method is described above in terms of utilizing a hydraulic
fluid. In preferred embodiments, such a fluid is a hydraulic oil of the sort

which can be used in hydroforming operations of the prior art. In other
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metallic tube can be preformed or swaged, using an automated punch or one of

several commercially available swaging machines. See, for instance, U.S.
Patent No. 4,662,841 which is incorporated herein in its entirety. Various
resulting tubular configurations can result therefrom. In particular and as a
preferred embodiment of this invention, a tubular portion eventually
hydroformed to provide hose barbs can be preformed in this manner to provide
a reduced outside diameter. Without limitation, reference is made to FIG. 6.
The preformed and/or swaged tube of FIG. 6 can then be hydroformed as
described herein to provide a hose fitting of the type shown in FIG. 7.

The method of this invention also contemplates one or more steps or
processes after hydroformation. For example, the hose fitting of FIG. 1 can be
machined or otherwise manipulated with respect to the portion preformed
and/or swaged to widen the inside diameter, if required to improve fluid flow

properties. Likewise, without limitation, the fittings of this invention can be



~~.1 0 CT 2002 WD 99/35432 22 PCT/ US99/ OA369 MPa TA84.E 3a - SUMMARY OF
SAE-J517 100R- SERIES HOSE PROCF PRESSURE PSI Nominal Hose LB{S[)fey 300
100R1 100R2 100R3 100R4 100R5 100R8 100R7 1183/ 16 4"~

. 7B8. 920, 741 48~941. 1100001_0D00300080001000B0001/ 4

37.88B. 9?‘/‘?%%%?. ¥5_537. 955001000025008¢008005500 PCT/US99/00369

51 1634. 558. 616. 53~. 05_53, i . 5500085Q02400450080050003| 83~.

, 0-55. 2Z taz¢. i i
545,313, JT T e R S Aot B s g1t shdror

74-8820. 13&49 933,5 @7003000 314 17.231 010.34 14 1
17. 2250045001500600B00 2500718 _15.5 27.6_11.02250400016001 13.827.07_83
413. 820004000 NigkepiaPex 15 4 Gonderd AnbihgH épérafidns.812503250
7504001- 31 86. 910001~ 1156-017. 22-" 110002508 23001 13 16_4.870025! 215. 51
4750225 DEXpangiof i4 1Tea] fork gives rehiflaPnAfaih] habing a Given starfing ithe#00 4 0.5

. 70 10 CT 2002 - WD 99/35432 23 PCT/ US99/ 00369 MPa TABLE 3b - SUM MARY
OF SAE Jahd dif@Riisfietdrs aRk@fe siiRE 364N PButdvaliameter HEuetheDexBinston | n 100R3
100R9 100R10 100R11 100R12 100R13 100R14 , _

31 1668. 9r8qulgprinanvendennaesad tisonseposboentud faurzcit @1@5taiB 1. Q1000017500225
00450051 16_27. 6400031 85~62. 0 103. 4137. 9 55. 224,.180009000 1500928000
80003500 appligation presgure. Sysingxpagsionsndggessure limits can be determine

210_3. 455, 22Q. 770Q08000125001500800Q30005] 837. 955. 2

7. 255m8m98m9183g’10bw2.0@98?1§%$ atpeyy Oﬂmstmeo&@dﬁhab{gbiaﬁdﬁsooomooo
2000

1- 31 81- 111819 stegl materiab(d. Tringiudiamsiernd 888 dnelp Hugknessh dbWas 4 541, 434. 56
99/ 35432 ST o REECoLaner Bleractel ctlmBion i€ about 31 A SR ¢ pr e
o 1 Vg P e U SRR SORAPE) e

for use I'n a’tenperature range  of -40 to

+121 C. %bBQéﬁlthHﬂCs‘b@EHﬁ'ﬁ%nM‘,’iatH;Hemlﬁnl?ﬁﬁﬁﬂg% §25-iRAY BuRP did&er t ube of
oi |l -resistant rubber, nmultiple spiral plies of heavy wire wapped in

al t er nat icRfi He dppedpiatelyeeihande@itd prévide WRIAG' din@sicy faboly Nt het i ¢ rubber
cover. A ply or braid of suitable naterial nay be used over or within the

i nner t ulpe9Rhiches OVith rékpei foethegirddent eventiontaddaficpaticalad witihet i ¢ rubber
to the wwre. Performance specifications for each nom nal SAE 100R15 hose 1D

si ze (3/ Jefetérite t8/FG. 1, sicH ad expansiod /and ilingi ban bt masy peititient tptirssur e,
165. 5/ 24,000 (MPa/ psi); proof pressure, 82.7/12,000 (MPa/psi); maximm

oper at i ndopnatsaniofraiged pordionsd 2 dfbtheshatingreapdrshipwith a

corresponding coupling mechanism (see, FIG. 4).

Brief Description of the Drawings

FIGURE 1 is a perspective view of a hose fitting, in accordance with
- this invention.

FIGURE 2 is a schematic view of a die tool configured with a cavity
corresponding to the outer dimensions of the fitting of FIG. 1.

FIGURE 3 is a perspective partially exploded view of a fitting, of the
female 37-degree flared type, in accordance with this invention and SAE
standard specification J516.

FIGURE 4 1s a partial fragmentary view of a hose assembly, in
accordance with this invention,

FIGURES 5A-5C illustrate schematically by cross-sectional view dies

or die segments arranged and configured to provide a hydroforming cavity of
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St andar d e 6i dandz=t hydrofebeed Bxproyide fi8inphk). h¥he afrangaentyadr aul i ¢ hose
fitting of this exanple is a 4-bolt split

portions 12 and recess 14 provide for a mating relationship with a securing
mechanism for a hose component. As discussed above, such a mechanism can
include, but is not limited to, the ferrule 36 shown in FIG. 4. As best shown in

FIG. 7, the inzwpdiameter of fitting end 58 is somewhat narrowed as a result of



flange type fitting which can be used with a variety of conpatible hoses,

i ncludi ng those neeting the dinensional, design and perfor_ggng&
specifications for SAE 100R 1, 100R2, 100R4, 100R5 and 100R9- EZ&UZ

hydr aul i as well-known to those skilled in the art ully
descri begwit‘)?é%gz& andard Specificatiqgg J517. Such a fi ttiﬁ?@gﬂw%§6%f t he
(a) permanently attached, (b) field attachable screw, (c) field attachable
segnent ctigmbulad)proformatient (As diséirebdabaR, vadegs srechmgbsl méas ¢arel d
attachabl e screw 22.5 degree angle, (fJ field attachabl e segnent clanp-22.5
degr ee anpkempleyed sy imereast khe minepdhatkt@oftagr $8tapivide, (Hhedassary,

attachabl e screw 30 degree angle, (i) field attachable segnent cl anp-30
degree anbkter flpw properieent | y 4 attached-45 degree angle, (k) field
attachabl e screw 45 degree angle, (1) field attachabl e segnent clanp-45
degree angle, Referencesemade by FEG: &ahegot ofegntastamithdhe hage fitteigiof
attachabl e screw 60 degree angle, (o) field attachable segnent clanp-60
degr ee an@ll@, 7( i pasticvdare the srrangement of eortionsalP el rocgse]4 illustrates d
attachabl e screw67.S degree angle, (r) field attachabl e segnent clanp-67.5

degr ee angfhematipaliyshesmaedificgtion ehtheccondigueatipne!f fittigealo $a 95 Rekloy a
attachabl e screw 90 degree _angle and (u) fjeld attachabl.e se nt cl anp-90
degr ee an§keecdigither thearatical WFF‘H-HI‘Pg rﬁg%ega# %ﬁnayswglmt%a%y?ggy of design
and di nmensi onal specifi canogi ig SAE %a dar dfPSpeci fi cat{iﬁ)n J516. Exanple
27 The hy@Pangs WRTHARS &< 39d &e¢qse ¢ {1 A0%YS IR ASCEWLIBRNE s a femal e

Oring fac eal .t fitting whic an be used wt var i

conpat bi EAReRbiD W & hpie,SembnclBiRis fedaie ot adeEAREATANS &, ang

per for rrangg onis T 0 CT 2002 WD 991 35432 ~O PCT/ US99/ 00369 speci fications
-for SAE 1 IEEL anc?‘lOORlZ hydraul i c hoses, as well-known to those skilled in

the art apg,Mi& § l=:¥ i bed in SAE Standard Specification J517. Such a
fitting cami manent|y attached, (b) field attachable screw,
(c) permanent| srhe%ﬁsaﬁgg ﬂén.qiﬁﬁﬁﬁg eRBfbfos dnd)ddid Bhibuatd dafial speefsew 45
degree angle, (e) permanently attached-90 degree short drop angle, (f)

field attagdddtgres ¢ERYINY o HedfREhod) Qyitemilamd radeltiag fitthg andrasmiblics
attached-90 degree long drop and (h) field attachabl e screw 90 degree |ong
drop styl ef tlesdiventionhinchudifig te surptibing adidamiekpected masmfacthredeShese and

di mensi onal specifications in SAE Standard Specification J516. Wile the
pri nci pl efittirgstising hpdefbiminghtestmobegias.descri bed in connection with

speci fic enbodi nents, it should be understood clearly that these
descriptions, Hxaemples 1-17; helowhobustrate hogssef, thé somiveiich canbesiseddndat a
contained therein, are made only by way of illustration and are not

i nt ended €ONUNAKLEN ith thedptings andfos assepdries of this iBygntit@anERe For i nst ance,

the systens and nethads of this inventi can he .adapted in a
st rai ght f SFRERCRALARE e@w%ﬂe@wefsq QR B HIEMEL SROPR BosE hose

fm: ¢ var POMSaR fhe o SRe ) Anavefion, hf@?&?ﬁ?ﬁ%@ﬁ?#\%ﬁ% o Lkﬁé“'vzebeﬁn
caual - apprRRRES:-17 4 e Weldob Vi SAF R Bl Boahe (o A6 OEBR, e " "
ot i t 5 o AR Sl (BER ek AnGtes S hltFiceh o SO0 i SO0k SPGB O, o7,

O het. advasiROTarield pbABHHAAS Gectitiiony S8 4RH S’)&E'l.O@RgQE?th’é’oa&%m from

the follow ng clains, scope thereot determ ne reasonabl e

equi val enako Vdl-kAERMS sORe oMwhibREfe Sikhinafided th THBle8Ma-b throogh 38-i; T 200Z
31 The clains defining the invention are as follows: A hose assenbly

conprising a unitary hose fitting (Exgm%éq)formad nmetal, said fitting having
at | east one hydroformed netal barb wthout |oss of structural rigidity and
integrity of s8tatlWirtiReinfwedd) Rultbier Qo vbridrigydraatic #Hesed S B aDARA). br azi ng
and without a nmachine line; and a hose fiuictionally and di nensionally
conpat i bl é heserfos aisel witspetioletimropse hydohuhiosbuidawithgn witemperdtdreamgef i t ti ng
and engaging said at |east one hydrofornmed barb. 2. The assenbly of daim
1, wher ei Bf s4 0 Hbe@ °E; and withf vartduswateichasd dyy dzauliceflgids orfe hbgeliof or med
portion for attachnment of a securing nechanism 3. The assenbly of Caim 2,
further i AESATHARGS Withdbisanasple 6an bave an ynied telsef oid-resistant synthaic 4. The
assenbly of, Caim3, wherein said nechanismis, selected fromthe group
consi sti ngulaheraa ﬁ\é‘rg;l%}”él’ealﬁé“ﬂeéﬁﬁﬁ’fcefmc“rh@%%éﬂb?&/d yreatherrgpistaniher ei n sai d
hose fitting has di nensional and perfornance properties selected fromthe
group consisting o




disrensi onal and performance properties neeting SAE J516 standard
specifications for hydraulic hose fittings; and di nensi onal r mance
properties equivalent to SAE J516 standard speC|f|cat|ons'---ﬂo%gg-p QUE

hose fltt“@gﬁl‘g The assenbly of Claimb5, where said hosephpg ?waﬁaﬁlona
and perfornmance properties selected frigmthe group con5|st|ng 0

di mensi onal and performance properties meeting SAE J517 standard

speci fi calypietit prblerdover.i A mg%%ralarm sfitatle sharedhl mag bearsedrovence
properties” equival ent to SAE J517 standard specifications for hydraulic

hoses. 7. tHéines astietdnd/of o¥drahénwire reifofiementitel anchigrahe syhthesic shbbeari d hose

and said fitting is in accordance with SAE reconmmended practice J1273. 1
0 C T 20030 # wireThelternativllyythefsaflediose inayhavesa coverplesignedity of sai d barbs
is selected fromthe group consisting of circunferential edges, squares,
beads and assembibiwith fittingshwhiehfdo 1®ot réguiresenonl pfdhe Germra, pavtionei n sai d
hose fitting has a uniformwall thickness dinension. 10. A hose assenbly
subst ant i dhérgofis herei nbefore described with reference to any one of the
enbodi nents shown in the acconpanyi ng draw ngs.

.A@Af. ASR ALY. Au. AS. A, . A9. As[ | . AUENample2 Ar. Af. AU A AS&. Af . AfE. Ay% Ay

A% A Af LA A&a@ A Y. AAl L ALU@ Al Ay. AL- $csk4

kk(T<#. #.° ?<x8q>!@§ﬁ§éb‘3§ﬁwm$§°§<€§’m%?}nﬁm9é» MHWWW?H?@@??????%
?2>~?| ?| | >357<?] X2 7>><x| S>> >>>X| >>>x ><> ~>X <x >| ~?>x><x
H l”*ﬁé‘f ik F‘l“gh"“f* OPF@ fﬁyé@ i o ;%;f’;;’orr;
e i afafalalel > ~ >< X0>< < X

| 2] | 2| 2~ '7| ﬁ]rg r@“ﬁﬁ -;l)f)to ﬁ@b@yﬁ“}& ______ 5‘?@&?% Con0x22827% 2
~7~ oo p>?7? oo 8 99<9 ooooo 2 282232 222a>?7<8?27~| | g| ¢
>y 8| < ’?’7951'}3 ALergancewl e;é&ne, E cr~ <X>?X>
'>y>l> A | 20575 ]lsl l 2 31?9999 >2 222 oggpgﬁg ELL;};WHQJQZO?';LLLL'L );xp)’;p
’7’7’7’78’7’7’7X<>’7 f#ﬂ §Y§ ng ')EB%} § g?g‘ggg Cl,g ﬁ F §'11>’7>>~’7x| ’7| >| ’7| >>
x| 6t iéiahr kB e oy Ry a+ b g)f%ﬁﬂtiﬂléﬂzﬁgig?i(;} LI
22| ~| xy| °?r¥ay7t?e?use?9<cweﬂﬁcﬁﬁ]%?mbe~an%{?8r6’vdr'iﬁé?Wi? PRATOTE NG ARBREr 80y 207X 27
???7~~?0<00Xxp9xX ??p<X??2X <X ??80X<P<XX>??<>>X>~?><>??| ~>?78X>?>?2X~~p?>?>X| >?7>7|
>?p| x?> 2syrithretitshibber tx<tie| wize? PYaTARE-CONSRP I ~?<| x?<| x8x?
<| ngﬂ I L)*;Y)F(C:}f)ﬂ”l | <tdf>>~gf>'>g1§1>'>9~ %mggo f’)():)c’) 173873%%’?1?377!3373

8><?xx| ?? uwentiof are Adrtheraeferempddn SAE Stdwdard PYFK 2>x>| >| <>><>?7>>>0>x>| | ~?2?2~
?<p~ 2NQzi | 23w0) 5B 1 3

<zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] m&_&a] ca] c( a] ca] ca] ca] ca] ca] ca] ca] ca]
cTa] ca] ca] ca] cﬁ ca “?h] ajc”halchalc ] ca caI

e e
—@BEBbBB | &re hy; RN ¢ a) caj ca]
e Laa) RS S A VST RN GAE | 7110

co e o S R RAR ei%@}]am} S BT 3 LR
fcvalca) FIEEERATENEICTA SN AL M EL PR S AR S5

ca weather-resistant synthetic rubber cover.

3k=kl | oooooor r uur wwxx{’) { } } Uadq+6r ~yt ni d*YTkf a\ ] ca] ca] c™a] ca] cal] ca] c&a] ca]
ca] ca] c"a] ca] c™a] ca] c”a] ca] ca] c( a] Exaddat ga] c*a] ca] cal] ca] c(a] ca] c*a] ca] cha

] ca] c”a

7]Edh(qu]s{ ~] >] ahk-Wire ihseritd Hodrhktia\Suktiah ¢hak (8 AR )R] o "alhost/forhiseinc " a] cal] ¢
a] cal] ca] ca

U] ca] caUlew]predshoaind vhanin applcdivatjvad] pétadleainciésk daidearliStaids 7 HKr v{ upj e_
ZUi dMYTkf a\] ] ca] cal] ca] cal] ca] ca] c™a] cal] ca] cal] ca] ca] c™a] cal] ca] cal] ca] caU
] ca] ca] c” ajidujactainpetaineg wape 8F4hioct )& YLY anad w)th: vaGidrk wdten Base{ vpke XRje Z
Ui d*YTU] ca U] c"ha t{!]caU] ca] cal] ca] cal] ca] c*al] ca] caU] ca] c(a] cal] ca] c*a

Ul c”a] c” afwdrasicdiuids.a AUpeseanaeperdancs withUhtegxeanple £po daxg andaner

o o) BTk Ebibets e aeirtosamnt conkisihg ofs iy o ** "% °
U] cral] cal] cal] ca! #25 cgnr $szrrhb] VQ d*] ca




U c”a] ca] c™a] ca] c”a] ca

A A cal] cal] ca] cal] ca
a g"Z]Ll]Cgllfcg]U]cg(ﬂ E?Lfgg% g:} g’?g% g:]régg] SOZJ]X\ ’\;J]UOj d_YTi d"] cTJa]QGJ] ggpg "a] ca]

c*a] caUl gadeedsasa] cal ca] ca] cha] caU ca] ca] c*a] ca] caV] ca] capefebmabsdal cal] ¢

a] ca U c™a] ca] charqu #&19@my~~ysngb\ ¥4 d*] c] c] ca] c™a] ca

Ul c”a] caU] ca] calU] ca] cal] ca] ca] cal] ca] caU] ca] ca]c”a] c tll():acl c(a] ca] ca] cajc”alc
0

a] c”a] ca] plies| afayoven onliaidud\texti)e-fibers yitlOsuitjble spiral o y wire, and an

Ul c”a] ca] c™a] ca] cMa] caU] ca] ca U] c"a] caU] ca] caU] ca] ca] c”a] cal] ca

U] c”a] ca] eil-edrabivesthpo-sddistaftosyolledicambpbentavdrc~a) . HLqt $] { zupj c] VPi U] ca

ﬂ g"Z]U]Cca] ca] ca] c*a] ca] ca] c”a] caU] Exampld $a] ca] c”a] ca] c*a] ca] c*a] cal] ca] ca]
Eyglnﬁg}/]x%ab]cg] g@é&kﬁ%ﬁé@ﬁc%}%@@@ﬂ@éﬁ%f@%@ﬂ EPEHIORIY Ay ca] cay]

uv & Ca]f‘;»?%éi&&ai;allééﬁib%? bicdiccRyids apdhinitempestye sapesefca) ca
ﬂgﬁg} gg} hTe ﬁﬂ@fo/\ "%Lca%]dcve \% 83 sv;tgr%a]s h)Jdrauhc ﬁuﬁal]s 9 hose in

ECEJ]{D]EL iingc@'(‘ﬂf@gﬁg}lgglrgiﬁﬁééﬁf] A e B ot S BRIBES T up) o X U
lU%c(‘a] ca] & “ﬁ%@!\’f éﬁ"?&??&ﬁ%ﬁﬁﬁ Qf% %ﬂg%dcg"[ %i‘éﬁ}bg]“é”lﬁ]sggkﬂgﬁfcg i_\é\gﬂ\//\\q
| cal oa ool CACRESSTE Shir iR v i G AdfnflagheRkitin A il

K2R] ~yt ni 1,‘11%}:4 ?I‘]ﬂﬁa'ilﬁ 4.al ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca]ca]c”a]calca]caJca]c
Na] ca] c(al ca ca ca)ca]ca]ca]c™a]ca]ca]c*al QP9;

G+x! 8/ K~~ytoj e [ V]] ca] ca] ca] ca] ca] pahsplecgl cal ca] c(a] ca] ca] ca] c(a] ca] ca] ca]
c”a] ca] cal] ca] ca] ca] cal] ca] ca] ca] caJcajc™a] ca] ca! NF7xR=8/ K~~ytoje [V]]ca] ca

] ca] ca] ca] ca] c8inghd Bibke Blrsi Mﬁ&ml@% CR@BB@] Cavérald ¢Bldrhnlic Blogal ca] cal ca] ca
] ca] ca] ca] ca] ca] ca] cal]ca 2Ni 1 eF! 10%& F'"10% () - 109%&' () -

&10%&' () -(SAB.QOBR6).- HAKH L hsd Q@ﬂ\gnﬂcﬂ&&n(lias&%%&rd\ﬂltc id¥&ifhin @LO0%& () -
109& ()- -109& ()- 0)234dE;/ 10 10&z109%& ()-; 109%& ()

109&' () - ytetfjfsRatiye rafiig of B4R HOO P LW vidribus3water base hydraulic

nK) ! cf YO40%8S& ( - 2! hf YO 09&' (

f YOL0%& (HluidshfAvhegoin a(c)cozdame/meh this ¢xamplef ammm g1 inner tube of

10<dE) ! cf YOd0YS8S&' . 10%& () - , 109&' ().- * TLOY& (f) f# 1098 ()-! 109%& ()-
oil-resistant synthetic rubber, and one braided ply of suitable textile yarn, and
an oil- and weather-resistant synthetic rubber cover.

Example 7
Thermoplastic Hydraulic Hose (SAE 100R7). A thermoplastic hose for

use with petroleum base and synthetic hydraulic fluids within a temperature
range of -40 to +93 °C, and with various water base hydraulic fluids. A hose in
accordance with this example can have a thermoplastic inner tube resistant to
hydraulic fluids with suitable synthetic fiber reinforcement and a hydraulic
fluid- and weather-resistant thermoplastic cover. Such a nonconductive hose
should be identified with an orange cover and an appropriate lay line, in
accordance with Federal Standard 595A. Such a hose is available for use in

applications where there is the potential of contact with high voltage sources.

Example 8



109&' ()- S(VvdE)!cf YOd0uSSE 3: 10%&' ()- S810%k ()- " 610%& ()- 14 109%& ()-
210%& ()- 0s10%& ()-3vy _=cfYYA0% Z' 10%b& ()-!Z"10%=& (T 7" Bclrgq-@zggz
10% & ()- 10 10 10<910%& ()- k] 3456C rg\: cf YO40! S#Y 10%&’ ()- 10\°
10% & () -Wwo9d/@9s3 & () - , 10% & ()- ! Z"10%& () - COQ zdEg\ : cf MeftA5BM03d9%z & ()-
10%& ()- -10%& ()- Y'l10%& ()- 109d&' () - 10°/<z& (- > xmb@f YodO! ! #
10% " & (

)- 10z 10z 10z, @ 10% & Hle%‘:& - Fz 10%& () f100/a& ()-
| $%@ A) B) C) P) uHighePressore T ydeaal seo(GAE 100R8).” A

1094a& () -!! 109%XX& 11096 () - ! 1094a& P)I))E*, ,0"?] =cfYydQ!!

10%z & E g nngpbwg(:il sg for use(v)wth petroleu(n)n bagc 313(1 synthetlc hydraulic fluids
10% & ()-'!10%vé& ()-m 10% & ( - 109%& () - nol 1111111\ 3{Y clf)Y%iOFsl 10% &' ()

“3 1 Fs! 10wdthin agempcrannromgqo Ay o 193 amds‘yl s Watex base
10%z& ()-\33b77-9 [ MP1c 10zz 10zz 1 zzl Yaz& , 10%& ()-Y'L
10941 & () by BB%§%§&I$§I%QM§P?MCC with this s&a&é@ CB 10967& () -!

10%/7& ()T 10 T 10087& ().-S! 10 BEBBB~_@
10zz 9183 ePPOK@GE&%BW(T)m t(:;lt to@;d&éhc fuids wids shita ﬁﬁ: c -

fiber reinforcement and a hydraulic fluid- and weather-resistant thermoplastic
cover. Such a nonconductive hose, as with the hose of the preceding example,
should be identified with an orange cover and an appropriate lay line, in
accordance with Federal Standard 595A. Again, such a hose is available for
use in applications where there is the potential of contact with high voltage
sources.
Example 9

High-Pressure, Four-Spiral Steel Wire Reinforced, Rubber Covered
Hydraulic Hose (SAE 100R9). A hose for use with petroleum base fluids
within a temperature range of -40 to +100 °C, and with various water base
hydraulic fluids. A hose in accordance with this example can have an inner
tube of oil-resistant synthetic rubber, four-spiral plies of wire wrapped in
alternating directions, and an oil- and weather-resistant synthetic rubber cover.
A ply or braid of suitable material may be used over the inner tube and/or over
the wire reinforcement to enter the synthetic rubber to the wire. Alternatively,
such a hose can have a cover designed to assemble with fittings which do not " -
require removal of the cover or a portion thereof.

Example 10

Heavy-Duty, Four-Spiral Steel Wire Reinforced, Rubber Covered
Hydraulic Hose (SAE 100R10). A section covers hose for use with petroleum
base fluids within a temperature range of -40.to +100 °C, and with various
water base hydraulic fluids. A hose in accordance with this example can have
an inner tube of oil-resistant synthetic rubber, four-spiral plies of heavy wire

wrapped in alternating directions, and an oil- and weather-resistant synthetic
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310% U&' (yubber cover. A ply or braid of suitable material may be used over the inner
tube and/or over the wire reinforcement to anchor the synthetic rubber to the
wire. Alternatively, such a hose has a cover designed to assemble with fittings
which do not require removal of the cover or a portion thereof.

Example 11
Heavy-Duty Six-Spiral Steel Wire Reinforced, Rubber Covered
Hydraulic Hose (SAE 100R11). A hose for use with petroleum base fluids
within a temperature range of -40 to +100 °C, and with various water base
hydraulic fluids. A hose in accordance with this example can have an inner
tube of oil-resistant synthetic rubber, six-spiral plies of wire wrapped in
alternating directions, and an oil- and weather-resistant synthetic rubber cover.
A ply or braid of suitable material may be used over the inner tube and/or over
the wire reinforcement to anchor the synthetic rubber to the wire.
Example 12
Heavy-Duty, High Impulse, Four-Spiral Wire Reinforced, Rubber
Covered Hydraulic Hose (SAE 100R12). A hose for use with petroleum base
fluids within a temperature range of -40 to +121 °C, and with various water
base hydraulic fluids. A hose in accordance with this example can have an
inner tube of oil-resistant synthetic rubber, four-spiral plies of wire wrapped in
alternating directions, and an oil- and weather-resistant synthetic rubber cover.
A ply or braid of suitable material may be used over or within the inner tube
and/or over the wire reinforcement to anchor the synthetic rubber to the wire.
Example 13
Heavy-Duty, High Impulse, Multiple Spiral Wire Reinforced, Rubber
Covered Hydraulic Hose (SAE 100R13). A hose for use with petroleum base
fluids within a temperature range of -40 to +121 °C, and with various water
base hydraulic fluids. A hose in accordance with this example can have an
inner tube of oil-resistant synthetic rubber, multiple-spiral plies of heavy wire

wrapped in alternating directions and an oil- and weather-resistant synthetic
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the inner tube and/or over the wire reinforcement to anchor the synthetic rubber
to the wire.

Example 14
PTFE Lined Hydraulic Hose (SAE 100R14). A hose for use with

petroleum base and synthetic base hydraulic fluids within a temperature range
of -54 to +204 °C, and with various water base hydraulic fluids. A hose in
accordance with this example can have an inner tube of polytetrafluorethylene
(PTFE), reinforced with a single blade of 303XX Series stainless steel.

Alternatively, such a hose may have the additional feature of an electrical

conductive inner surface to preclude build-up of electrostatic charge.



10zz! 109%CC& ()-! 10%@aaE ()- 10%@ & () -

109 ()-!! 109XX&' ()-s! 10%@& ()-s] ~aaaaaauV7c 10! 10% u& ()4! %m -3
10@@ 10@@ 10@» 49 10%@&' () - &2Z10%a&' () - %5 10%@& () - Labbe')[qéi

10&0NML0% % 10% u- u& ()-m #m0% u& ()-! @ 10% u- u& ( (0)-
1 10% & ()% %?ﬁ‘ﬁkhz. di uv7c 10 10%g&'1g) - Y 10%j & () - Y! 10%g& }E@%W%* 88 ()-F
10-u-u 10-u-u 10-u-u! 2 10% u-u& ()-di 3k=kl | o000}[<17c 109g3: 10%& ()-!)
10%9& ()-3L' 10%& ()-!10%g& ()-m 10%& ()- ! 10%g& ()-ooooorruj H7c 10g3!
1099 T& ()-109%0& ()- !'3t!10%T& ()-nBt!109%0& ()-m' 10%& ()-G 109 mMpe
10guuoWPWHARLEhax SWAMARY OF §ARIF1Y 18IRISERIES HOSEMAXINUY OPERATINGPRESS! TT , 2
1099 T& ()- LO10%& ()- xx{){}}RS}~<.7 10bb! 210%b& ()- 010%& () -

10%b& ()--10%& ()- ' @10%b&' ()- @0%&' ()- STUadgaB7 10bb! 10% & ()- I<s!'S
10%&' () - RbmindQP%& () - @O0%& ()-!S910%8S& () - 10bb 10bb+6r 45aB77

Hose |.D.
Size, in 100R1 100R2 100R3 100R4 100R5 4100R6 100R7
1/8
3/16 20.7 34.5 103 20.7 34 20.7
3000 5000 1500 3000 500 3000
174 18.0 345 86 207 2.8 19.0
2750 5000 1250 3000 400 2750
5716 17.2 283 83 155 28 7.2
2500 4250 1200 2250 400 2500
38 155 27.6 7.8 28 155
2250 4000 1125 400 2250
13/32 155 13.8
2250 2000
12 138 24.1 6.9 12,1 28 138
2000 3500 1000 1750 400 2000
5/8 10.3 19.0 6.0 10.3 24 10.3
1500 2750 875 1500 350 1500
3/4 8.6 155 5.2 21 21 86
1250 2250 750 300 300 1250
778 7.8 138 55
1125 2000 800
1 8.9 13.8 39 17 X
1000 2000 665 250 1000
1-1/8 43
625
11/ 43 112 26 14
825 1625 375 200
1-3/8 34
500
1-172 34 86 1.0
500 1250 150
1-13/16 24
350
2 26 78 07
375 1125 100
2-3/8 24
350
2-112 6.9 04
1000 62
3 04 14
56 200
4 02



10b 10f 10%&' ()-s10%& ()- 10%& ()- 10%& ()-!10%& ()-10%& ()-567EhgE7 10b
10! f s$10%&' ()-8l'a ! 10%&' ()-!10%& ()-!; !109%& ()-!109%& ()-G ]0Q é@gm

10f s$10%& () - 8f s$10%&' () - 8f s$10%& () - 8f s$L0Y&' () - 8fs$1ocy&-($1@ () - 8f
s$10%& () §,S$L09& () - 8f SS109& () - 8f S$L109& () - 8f S$SLOYR-{)ysHd 0% ()
-88; ¢c9 3T§ﬁg%§4#s$1ow& ()-88! fs$10%&Y ) - 8; c9 Fothushibess

3T$F s$10%&’ () - 8f s$109%&’ () - 8F s$10%&’ () - 8

xVA4! f s! f SEBIEAR - SYMBIARY OF GHE J§17-100R-SERIEBHOTE wmgmmwweeﬂﬁw@;) 8lfs
$109%& ()-8

nmP34! f f S$10%&’ () - 8f s$10%&' () - 8f S$10%& () - 8f s$10%&' () - 8f s$10%& ()-8; c9

3TS! I I(AhbshdP%& ()-8 ! fs$10%& ()-88;c9

3T$f s$10Bee(t)n: 8f S$10%R' () - 8f S$10%& ()-8! #().38}[94! fs$10% fs$10%&' ()-8% fs$
109%&' () - HidesB10YRIGERE 8f SSIDRE' () -DoR1®S10UBORI) - 8! FOGRIRYR' (1POMS9: ? DIOIRIAST s$10

%k ()-8l{sS1OUR ()-8!fsS10%k ()-8! fsS10%R ()-8fs$10%k' ()-8 c9

3T$JOSXY] Aﬂ$fs$10%& () 8f S$10% () - 8; c9 1§.3.
3T$! f s$1098 $1.0048: Lo A O 5$L0%-+5$20% 5% 8) ! fs
$10% () - 8 s$10%& Yoe 8lfs$10%& ()105 s$10 0&) 8lfs$10%& () 8vv|} 5H s$109%
I f s$109& /3 O ;"' 2 3 D (1 dob-b <9 77.6

3T$'fs$10%& () 8} Fﬁﬂ'08$10%lfs$1o%ﬁﬁ'08$100/&_€0 8&! fs$10%&' () - 8)Ifs$‘ﬁﬁ>/& ()-8
fs$109& () -8! fs$109%& () - 8CASf s$10YR () -8! f s$10%R () -8!fsSL0UR ()-8l f s$10%&
()-8fs$10%K8()-8; c9 3T$"A$fs$10%& () 8fs$10%& () 8 c9 103
3T$'fs$;-0-1§}—9_8l.f_s. L[ Of $$1094 f $$1094 LPES100R
) - 8f s$109&”¢) - 8! f “"0%& (hﬁ'fsm () - P @ 2 | 13821 00 ()
- 8! f s$TOYEg{y =B sFTTY O=8-%9

3T$! f S$L0Y%& () - 8! f s$L0%& () - 8f SSLOYE () - 8f s$10& ()-81fs$10%& () - 8380 =; c9
v3T$'fs$10%9:2() 8T aSlO%& (27 TSSTUEE () B%hs$100/&_u B8TTS3100& () 5B 5S109&

()-8" Ad ¢ 4EDO VR 20f s $ R00( ) - 8; 4000 800
3T$'fs$10°/ﬁ?P() 8' f1 10%& () 8()*/012| fs$ c9 27.6
3T$f S$ 004 S Fj: S5 :.. 004 _ $1.0040" Q .':‘{g' .
@\ G ffs$10%' () - 5345 s$10 " 8fs £ $10 fodo) 8fs e%&' ()-fs$10%&
" () - 8f STTOR i‘i.: -luv . SHN S R -8TISSHP7& () - 8
; c9 800

3T$fs$10%&1() squvne}[u szvs$1ov/ms$mo/«auss$10%g__§) 81T SEB00& ()&8! 1 S$10%
& () OR ()-8 2 5000 () - SA0D S 5100
() - 8|fs$100}& () - 8fs$10%& ()-8; c9 3T$W-’\A$fs$10%& () 87 5$100& ()-8:

3T$! fs$ 0 3 G $ $ :
) - 8f S$LO%EK () - 8'fs$10%& ();7.%'fs$l ; 2 8cAOERR10% | fs$10%& ()
- 8! f s$TUYdaM8) - 8f SSI0Y&R ()-8, c9

3T fsSLO%R ()-8}[9fs$10%W ! f s$10%&R! f sP10YR () -8& fsPI0%R () -8)! fsPI0UR ()-8
fs$100& (M-8 f s$109& () - 8dA§fs$1o%¥__fs$1om_() 81 E310%: (L2381 f s$10%& () - Bf

S$10‘V&H—&g~9w () - 82609 3000
3T$&lfs$1‘o %P () 8&'fs$10%& () 8)fs$10%& () - 8'fs$10%& () - 8x[ 9f s$109% f s$10%&
0 o8 o) G4 QR ot gg—(—y—&’ﬁﬁe%—(—f—ec

3 A$fS

Db 50¢
3T$'fs$10*2’&78() 8J- fs$'rs$10%§ﬁ() 8, c9
3T sP10UR' () -8f sS10Y&R' () -8! f sPI0UR' () -8f s$10%R () -8%) *+/ 0" Cf s$f sP10%&Rf s$10
% () - 8'f§$’f@0%& () 8fs$10%& () 8fs$10%& ().8|f5$10‘y& ()- 8! fs$10%: () - 801248

3T$fs$10%& ()-8!fs$10%& ()-8!fs$10%& ()- 88! fs$10%& () 8|fs$10%& ()-8fs$10%&
' () - 8abghnopgJ-; cf s$109%&' ()-8f s$109%& () - 8f s$10%&' () -
3T$! f s$109%& () - 8f s$10%&' () - 8pgr wxyzi -; c; c9



3THf s$109&' () - 8f s$L0%& () - 8! f s$10%& () - 8f s$109%& () - 8f s$10%& () - 8z{| } ~nL/ c;
fs$109%& ()- 8! f s$10%&' () - 8f s$10%& () - 8f s$10%&' () - 8f s$109%& () - 8f Séépé &) 8f s
$109%&’ ()-8b@L/ c: fs$10% f s$10%& ()-8! fs$10%& () - 8! f s$10%& )| § 00

3T$f s$109

3T$fs$10%&“? é@’%mm () - 8f s$10%& (30 8! f s$10%& () - 8! f s$100&CTIUSYY o

3T$F s$10%& () - 8! fs$109%& ()-8' ! fs$10%&K ()-88! f s$L0%&' () - 8! f SSLOYR peph- 8fs$10%
& ()-8gJ-/ ; TABEQURSUNMBRYE G OARIETY -1G0R-SERIEHMOSE MBIINMYM BURST PRESSURE o1

3THf s$109%&' () - 8f s$109%& ()-8i-/;;c9

3T$F s$LOYR () - 8f s$109%& () - 8! f s$109%&' () - 8f s$10%& () - 8f s$10%&' () - 8nL/;

; f SSL0%! \ohqely] f SSL0%& () - 8F SS10%& () - 8f SSL09%& () - Bf SSLO%E! () - 8f s$100& () - 8f
5$10%& ( hogdi / y+s$10%$& ()-- fs*glo9e$& ()-( K(e$l09%H& () - 8f s$10%& () - 8;
c9 3THf sttt () - $bor1 100R2 100R3 100R4 100R5 100R6 100R7
I +3sWy+s$1y+s$10%$& () --y+s$10%$&' () - -rPy+s$10%$& () --y+s$10%3$& () --r$
y+s$10%>$&1/@)--389 >’>JOsV\7y+s$1y+s$10%>$& ()--y+s$10%>$& ()-- r$y+s$10%>$& (
)--y+s ==

yFls$10W66%36()\ Oty<>$§51% r$y‘%=5§ 0%$& () - - y45510%$ 13 --r${12 +s$1l
yF1s$109%P EE rdhe —t— 7 RO SO —EHAH g
10uulbyFls§10%Ju&1 TW S Ny+ssggaa‘|10%>$& ()- f1m0%>$&1a@ 1 & 11000
MB10%6H "4l & () - f LI 10%$& ()-t!f LI"10%& ()-t!f
LI 10%#&/’(6) tagcgga9|\|y+smfl 100@;&& ()- fT10%$&20 - ! &>$10M! " 0! 888 () -m S
10986>$%8 ' UL 7000 10%-4% $1_80B@s\, C51 QA8 1 g (P00
0 b 63, ).
ycs10% ¢! & . 4BA0. o 3e 510061890 o
y SMB10%-e% * 28 &
yC$10% c" 1'% y' B$yC$10%c 1 & ()m C$10%c 1& () -
y%lO%?“’&‘UT—PWWH&ﬁ- yC$TO% 433 & ()~ 110 562
B$yyC$10% c" ! & ()peooy C310%4065 | & ( Moooy C$10% c" ! & ()7000 BSy} ~BODY CH108Me " |
ySHMBLOVE §4-- f $J_a%3 & (8 2f° $m%G 1 & () yCS108mdc" | & (BT 414
' B$y C$10%-c 1 & & H108% $0801 Qo 0/\ 6000
Xy9- MB10%6¢ % ()-2 2 2 8. B8 - cz V>0 101
Y6 $1 0 s i = 5 Vi —y Vi !;A N> < I QP 'rs )-
f8" 109B& ( Uchrrsi&"’7L>0 18 3’2706
Ye$10% S P Y & a8 9 % o5 o T
-L>0e$10% & ()-Segcmo% (zotre §10%2250( ) - Se$c1®% g Q) 7825W 4000
1-1/8 17.2
2500
1-1/4 17.2 448 10.3 55
2500 8500 1500 800
1-3/8 13.8
2000
1-112 13.8 345 41
2000 5000 600
1-13/16 9.7
1400
2 103 31.0 2.8
1500 4500 400
2-3/8 97
1400
2-112 276




hb$e$10% & ()-Si M L>0e$10% & () - Se$10% & () - S5EW

hb$e$10% & () - Se$10% & ()-Se$10% & ()-S_ ) L>5W 8 Ig@gg
hb$e$10% & () - Se$10% & () - Se$10% & () - Se$10% & () - Se$10% d W
hb$e$10% §d dor35e5109%6 & () - Se$10% & () - Se$10% & () - Se$10% & @% ,2,@( & ()-S
mvt L>5e$10% & () - Se$10% & () - Se$10%H§ () - Se$10% & () - SSW hb

% M L>5e$10% & ()-Se$10% & () - S5EW

hb$e$109% &' (ABLEREGIDIMMARY OISBAH JB17 R00R)SEREEIBISEBAINIMBYBURST PRESSURE ~—
hb$e$10% & ()-Se$10% & ()-Se$10% & ()-Se$10% & ()-Se$10% & () - sslfrh/v\y hHL>5
W

hb$e$10% & () - Se$10% & () - Se$10% & () - Se$10% & () - Se$l0% & () - Se$10% & ()-S
\ abchnsmidbhizae$10% & () - Se$10% & () - Se$10% & () - Se$10% & () - S5W
hb$e$10%idselp- Sst y~nR2L>5e$10% & () - Se$10% & () - S5W

hb$( e$10%ixk, if) - SefhirRgs & (JooRe$10ADER1(6) - SHDER1IISW 100R12 100R13 100R14
hb$e$10% & () -Se$10% & () -Se$10% & () -Se$10% & () -Se$10% &' () - SI P45e$10% &
()-Se$10% & () - Se$10% & () - Se$10%& ()-Se$10% & () - Se$10%& () Se$Bdos &' () -
Sj J*45

hb$mv 45e$10% & (3= $1096 & () - Seghhs & ( i 5W 10000
hb$e$1096 &K~ ; A

hb$e$10% & () - Se$3dabd & () - Se$10% 0 -Se$1§5%& ()-S_?45e$10% e$10%d _@ ()-Se$
109 & ()-Se$10% & ()-Se$10% & () -Se$10% & ()-Se$10W & ()-S

#nN. 45e$1048¢& () - Se$10% & () - Se$10%& ()-Se$10% & ()-Se$10% & () - %%/

hb$#(' NOA 9 L\ CA\AL
hbs" e$10%§3() Sedllahy o (%F&P a5e$4E 3 e () %%Y/ ;'30%

hb$€$l A~ T & () =—Se$to9t&x = ocq:o 0% &
"()-Se$l0% & () -Se$10% & () -Se$10% & () - Se$10% & ()-Se$l0% & () - qunmjzoO’ 45
y s$10B &I -y STHOE0 & () 10.5FI0R4A) -y 2% & 1168$10% & () - SHWI4

hb$58345v s$1096 &14000 v s$TB006 &' () 25000$1098080q ) - [K150Q$ y s$109%4 &' (\enqp
s$10% & ()5/‘68745y_§$10%& () y s$10%& () I K q$y1 .. 0% & () - y s$MB & () -y

$1OOA) SRYET A Qg'__, PG 276
s$10% & ()-y s$10 : T o& ()i'éBEBS$10 8050 () - Y 4000
S$10% & T/ ST0°6& =V STO0°6 & —UurH STO9 & -V ST l; )- y

s$10% & ()-y s$10% & () - y S$10% & () -y s$10%& () t T445y s$10% & (3560y
s$10% & () Ay SS10BB& ()- y () K qSABI@5Y y 24.1
s$10% 8_@_%:_5&19%% ()- v12§$>10% &16090 vy s$&®9§& () 1680R0 gy 20008 0os &3§QQ
x\ @sy y s#0%& ()-y s$10%& () y s$10%& () - /K q$y s$10%& () - 1;'0%
$$10% & 5y—5$H094-81L $ )
s$10%&()-”§/‘ s$10%&() 2B, 2 21 Bdoi & ()-y
S$10% & (38 SPIOW & (J-(Y SHIOM& () 057, 7OAg7457 K g%y SEbIUU/o& VR
$$10% & ()-v s$10% & ()-v s$10% & ()-v $$10% & () - AIKLMNRoO45/ K g$y
$$10% & ()1-19 s$10% & () - y_§.$10% &85~y s$ﬁ@.%& ()-%&Mlowo_az_%) y
s$10% & \AAK ] K 0 ."i‘f : {‘ UOY @4 o
s$10% & () °
S$10% S - 3% 3 v ° 2
$$10% & () - y s$10%& - &Y)‘q$y s&ﬁ&@c%& ()2oqcy S$1 98608 () {iﬁ_é(<45y
s$10% & (R3¢ s$I0W& ()-7K '

2-1/2 69.0

3

]



SP10%W & () -y s$10%& ()-y s$10%& ()-y s$10% & ()-tT45/ K -q$y g@@Z() y

s$10%& () y S$10% & ()-y SsP10% & ()-y sP10W & ()-y s$10% & () X\ <

S$10% & 5@% AW & ()-y s$10W & () -y s$10%W & () -y s$10% &y }.{ 9%g§|\@,5y

s$10% & () y s$10% & ()-y s$10% & ()22y s$10% & ()-/K qg$y s 16‘3 & () -sW 45y

SP10% & ()-(y sPL0W & ()-y sS$L0W & ()-/K qg%qy s$L10% & ()-y

s$10% & () - txmyE%i&wuN@\) 05186&15.‘)‘7/1@"\’(5)5!?)&6 HWW&?'{BE $10%' & ()-y

S$10% & () - X<45y s$10% & ()-/K q$y s$10% & ()-y sP10%W & ()-y 85109 & ()-y

s$10% & ()-p@5/ K q$y s$10% & ()-y s$10% & ()-y s$10% & ()-y s$10% & ()-y
y
y

g3y sPL0%W & ()-y S$L0W & ()-y sP10%W & ()-1<45/K Py s$10% & %0

s$10% & fdminAi45/ K q3y s$109%6 & ()-y s$10% & ()-y s$10% & ()-y s$10% & () -
$$10% & HoeeyD.S$10% & () - #| K5/ K DC! 10%-$& ()-"1110% +$; +$& ()-" 10" 010" 10" $
5$1096 & Ske/iK  GHOORK XEKSIEORDIG SEAORS : $10%408E! () 100R5 100R8 100R7

y " 10aS& (-7l y £1"100R () -7! $! 10" $"& () -

1 109 18 -<;;Ln0/4q:9 m_ $1006$8: () - \\ov -
X8$y: $10W§’9§§4 ()- #lbonge 0§0$1ocy ; () UYOKS: $1o01 () - S Ss& ) ) 7Y

x8$y: $ , : 0% "5 370~ ) 7Y
x8$y $10%$& () %-$& nd $10% () 6000 800 5500

%&' (uY=K5: $10%$& ()-:$10%$& ()-))?Y

x8%y: $10988&' () - : 84.80%+$&' (BB6: $10%|1§b& O-0)*+, 123bF11.£Q $10%Ir$& () $: MO%F$& (
) - $: $10%6:58 () =) 280003%: - ¢ 8PN G’ 051 0%+ $&! -

<=>~bF*5: $00s$& &10¢: s10MR88 10%+$& $10%+$& () 31°
x8$: $1e%-§;g—<—)—ﬂs%} o -?-791 - 4 srome AR :‘-. 550 440044
& () $10 d‘%& () 4000

x8%: $10%FRE () -1 KRABY YU~ 5483076 SIOFFSE () - SI0YFSSE4(1) - . $1058S& ()-27$I0%+$&

()-) ?Y_x8%: $10% $4000) - 77: 780051 0%y BBIO096-$& () -y HS DO0%$& () 800y H$1 0ROWR' () -
“$10%+$& (5}&)9Y x8$1$10%+$&..() ¢’ "12d{ AE$yH$10%$ - yH$ﬂ.9%$& @
y|_$10 & .L‘J HE 1L QO RE! al D 2, 22 G !1 :. 5
yH$10%+$& 3 yH .
7/8 15.5 276 110
2250 4000 1600
1 13.8 270 1.8 34 13.8
2000 4000 1125 500 2000
1-1/8 8.6
1250
1-1/4 86 224 5.2 2.8
1250 3250 750 400
1-3/8 6.9
1000
1-1/2 6.9 17.2 21
1000 2500 ' 300
1-13/16 18
700
2 5.2 155 14
750 2250 200
2-3/8 3.8
700
2112 138 X
2000 125
3 08 2.7
112 400
4 0.5

!.

i
o



| LO*; cyH$10%$& () - yH$10%$& ()- yH$10%$& ()- ;c{ AESYH$10%$& () -
yH$109%6-$& ()- 10*;c; c{ AESYH$109%+$& ()- yH$10%$& () - yl-l$1-€)%@@]')2002
yglowg&' ()- yH$109%$& ()-  pP4c; yHS10%+$&' ()- yH$109%$& () -

yH$10% $& 10%-3$& ()- yH$10%$& ()- yH$10%$& ()- vy O ()~
$)/gG 4yi‘i$§[ﬁ)%%3§£ﬁ()- yH$109%-$& () - ypi$10%-3$& () - ym10%+$§$?§"f(”5?§%“{"39
AESYH$10%$& () - /5; AFGHC 4yH$10%+$& () - ; c{ AESYHS$10%$&' ( yp, YHE10%$& () -
yH$10%$&' () - yHBABEHS SUMMARNDF SAE JB1/100R-OERIESP ROGEFARERS BRE (?—

yH$109%6-$& () - yH$10%$& ()- yH$10%3$& () - SI

Nominal
Hose I.D.
Size, In 100R8 100R9 100R10 100R11 100R12 100R13 100R14
1/8 414
68000
3/16 68.9 137.9 172.4 34.5
10000 20000 25000 5000
1/4 68.9 120.6 155.1 31.0
10000 17500 22500 4500
5/16 276
4000
3/8 552 62.0 103.4 137.8 5§5.2 24.1
800 8000 15000 20000 8000 3500
13/32 20.7
3000
1/2 483 552 882 1034 552 20.7
7000 8000 12500 1500 8000 3000
5/8 378 552 17.2
5500 8000 2500
3/4 31.0 414 68.9 86.2 562 68.0 13.8
4500 6000 10000 12500 8000 10000 2000
7/8 124
1750
1 276 414 552 68.9 56.2 69.0 121
400 6000 8000 10000 8000 10000 1750
1-1/8 8.6
1250
1-1/4 34.5 41.4 48.3 13.8 68.0
5000 8000 7000 2000 10000
1-3/8
1-12 21.6 34.5 a1.4 34.5 89.0
4000 5000 6000 5000 10000
1-13/16
2 216 345 414 345 60,0
400 5000 6000 5000 10000
2-3/8
2-1/2 34.5
500
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Heavy-Duty, High Impulse, Multiple Spiral Wire Reinforced, Rubber
Covered Hydraulic Hose (SAE 100R15). A hose for use with petroleum base
fluids within a temperature range of -40 to +121 °C. A hose in accordance with
this example can have an inner tube of oil-resistant rubber, multiple spiral plies
of heavy wire wrapped in alternating directions and an oil- and
weather-resistant synthetic rubber cover. A ply or braid of suitable material
may be used over or within the inner tube and/or over the wire reinforcement to
anchor a synthetic rubber to the wire. Performance specifications for each
nominal SAE 100R15 hose ID size (3/8, 1/2, 3/4, 1, 1-1/4 and 1-1/2 inch):
minimum burst pressure, 165.5/24,000 (MPa/psi); proof pressure, 82.7/12,000
(MPa/psi); maximum operating pressure, 41.4/6,000 (MPa/psi).
Example 16
High-Pressure, Steel Wire Reinforced, Rubber Covered Hydraulic Hose

(SAE 100R16). A hose for use with petroleum- and water-base hydraulic fluids
within a temperature range of -40 to +100 °C. A hose in accordance with the
example as an inner tube of oil-resistant synthetic rubber, steel wire
reinforcement according to hose design (one or two braids) and an oil- and
weather-resistant synthetic rubber cover. A ply or braid of suitable material
may be used over the inner tube and/or over the wire reinforcement to anchor
the synthetic rubber to the wire. Various performance specifications for such a

hose are as provided below.

Nomial SAE Min Max
100R16 Burst Proof Operating

Hose ID Pressure Pressure Pressure

Size, mm MPa MPa MPa

6.4 137.9 69.0 34.5

7.9 117.2 58.6 29.3

95 110.3 55.2 27.6

12.7 96.5 48.3 24.1

15.9 75.8 37.9 19.0
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19.0 62.0 31.0 15.5

25.4 55.2 27.6 13.8

31.8 44.8 22.4 11.2
Example 17

Compact 21 MPa Maximum Operating Pressure One and Two Steel
Wire Reinforced Rubber Covered Hydraunlic Hose With Smaller Bend Radius
(SAE 100R17). Hoses of this type are smaller in diameter than one and two
braid hoses with similar performance characteristics specified in SAE 100R1
and 100R2 which gives them the ability to operate at smaller bend radii. They
are also lighter in weight and their compactess offers advantages when
minimal space is available in installations. This hose can be manufactured as
cither a one braid or two braid design and is identified as to the number of
braids. A hose in accordance with this example can have an inner tube of oil
resistant elastomer, steel wire reinforcement according to hose design (one or
two braids), and an oil- and weather-resistant elastomeric cover. A ply or braid
of suitable material may be used over the inner tube and/or over the wire
reinforcement to anchor the elastomer. A hose of this sort has a nominal
internal diameter from about 6.3mm to 25.0mm, for use with refined petroleum
based hydraulic fluids, at temperatures ranging from -40 °C to 100 °C. Such a
hose is not suitable for use with castro oil based and ester based fluids.

Various performance specifications for such a hose are as provided below.

ISO Max
Nominal ID  Min Burst Proof Operating

mm Pressure Pressure Pressure

MPa MPa MPa

6.3 84.0 42.0 21.0

8 84.0 42.0 21.0

10 84.0 42.0 21.0

12.5 84.0 42.0 21.0

16 84.0 42.0 21.0

19 84.0 42.0 21.0

25 84.0 42.0 21.0
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assemblies described herein.

Example 18
The hydroformed hydraulic hose fitting of this example is a male dry
seal type thread tight fitting which can be used with a variety of compatible
hoses, including those meeting the dimensional, design and performance
specifications for SAE 100R1-100R 13 hydraulic hoses, as well-known to those
skilled in the art and more fully described in SAE Standard Specifications J517.
Such a fitting can be of the (a) permanently attached, (b) field attachable screw,
or (c) field attachable segment clamp style, each of which is more fully
described by way of design and dimensional specifications in SAE Standard
Specification J516.
Example 19
The hydroformed hydraulic hose fitting of this example is a male
straight thread O-ring boss type fitting which can be used with a variety of
compatible hoses, including those meeting the dimensional, design and
performance specifications for SAE 100R1, R2, R5, R7-R10 and 100R12
hydraulic hoses, as well-know to those skilled in the art and more fully
described in SAE Standard Specification J517. Such a fitting can be of the
(a) permanently attached or (b) field attachable screw style, each of whichis ~
more fully described by way of design and dimensional specifications in SAE
Standard Specification J516.
Example 20
The hydroformed hydraulic hose fitting of this example is a male
37 degree flared type fitting which can be used with a variety of compatible
hoses, including those meeting the dimensional, design and performance
specifications for SAE 100R1-100R10, 100R12 and 100R13 hydraulic hoses,
as well-known to those skilled in the art and more fully described in SAE
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‘ Such a fitting can be of the (a) permanently attached, (b) field attachable screw,

or (c) field attachable segment clamp, (d) option 37 degree radio flare swivel
end-45 degree angle, (e) permanently attached with sleeve-45 degree angle,
(e) field attachable screw-45 degree angle, (f) permanently attached-90 degree
angle short drop, (g) field attachable screw-90 degree angle short drop,
(h) permanently attached-90 degree angle long drop, and field attachable screw
style-90 degree angle long drop, each of which is more fully described by way
of design and dimensional specifications in SAE Standard Specification J516.
Example 22

The hydroformed hydraulic hose fitting of this example is a male
45 degree flared type fitting which can be used with a variety of compatible
hoses, including those meeting the dimensional, design and performance
specifications for SAE 100R1, 100R3 and 100R5-100R7 hydraulic hoses, as
well-known to those skilled in the art and more fully described in SAE
Standard Specification J517. Such a fitting can be of the (a) permanently
attached or (b) field attachable screw style, each of which is more fully
described by way of design and dimensional specifications in SAE Standard
Specification J516.
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J' ' M 10%i85ds) inchidih@ thoskOtfedlid® thesdifnensional, design and performance
specifications for SAE 100R1, 100R3, 100R5-100R7 hydraulic hoses, as well-
known to those skilled in the art and more fully described in SAE Standard
Specification J517. Such a fitting can be of the (a) permanently attached,
(b) field attachable screw, (c) permanently attached-45 degree angle, (d) field
attachable screw-45 degree angle, () permanently attached-90 degree angle
short drop, (f) field attachable screw-90 degree angle short drop,
(g) permanently attached-90 degree angle long drop and (h) field attachable
screw-90 degree angle long drop style, each of which is more fully described
by way of design and dimensional specifications in SAE Standard Specification
J516.

Example 24
The hydroformed hydraulic hose fitting of this example is a male
flareless type fitting which can be used with a variety of compatible hoses,
including those meeting the dimensional, design and performance specifications
for SAE 100R1 and 100R2 hydraulic hoses, as well-known to those skilled in
the art and more fully described in SAE Standard Specification J517. Such a
fitting can be of the (a) permanently attached or (b) field attachable screw style,
each of which is more fully described by way of design and dimensional
specifications in SAE Standard Specification J516.
Example 25
The hydroformed hydraulic hose fitting of this example is a female

flareless type fitting which can be used with a variety of compatible hoses,
including those meeting the dimensional, design and performance specifications
for SAE 100R1 and 100R2 hydraulic hoses, as well-known to those skilled in
the art and more fully described in SAE Standard Specification J517. Such a
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more fully described by way of design and dimensional specifications in SAE
Standard Specification J516.
Example 26
The hydroformed hydraulic hose fitting of this example is a 4-bolt split
flange type fitting which can be used with a variety of compatible hoses,
including those meeting the dimensional, design and performance specifications
for SAE 100R 1, 100R2, 100R4, 100R5 and 100R9-100R 12 hydraulic hoses, as
well-known to those skilled in the art and more fully described in SAE
Standard Specification J517. Such a fitting can be of the (a) permanently
attached, (b) field attachable screw, (c) field attachable segment clamp,
(d) permanently attached-22.5 degree angle, (e) field attachable
screw-22.5 degree angle, (f) field attachable segment clamp-22.5 degree angle,
(g) permanently attached-30 degree angle, (h) field attachable screw-30 degree
angle, (i) field attachable segment clamp-30 degree aflgle, ()) permanently
attached-45 degree angle, (k) field attachable screw-45 degree angle, (1) field
attachable segment clamp-45 degree angle, (m) permanently attached-60 degree
angle, (n) field attachable screw-60 degree angle, (o) field attachable segment
clamp-60 degree angle, (p) permanently attached-67.5 degree angle, (g) field
attachable screw-67.5 degree angle, (r) field attachable segment
clamp-67.5 degree angle, (s) permanently attached-90 degree angle, (t) field
attachable screw-90 degree angle and (u) field attacha;ble segment
clamp-90 degree angle style, each of which is more fu}ly described by way of
design and dimensional specifications in SAE Standard Specification J516.
Example 27
The hydroformed hydraulic hose fitting of this example is a female
O-ring face seal type fitting which can be used with a variety of compatible

hoses, including those meeting the dimensional, design and performance
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2. The assembly of Claim 1, wherein said hose fitting further includes at least one

hydroformed portion for attachment of a securing mechanism.

3.  The assembly of Claim 2, further including a mechanism to secure said hose to said

fitting.

4.  The assembly of Claim 3, wherein said mechanism is selected from the group

consisting of a ferrule and clamp.

5.  The assembly of Claim 1, wherein said hose fitting has dimensional and
performance properties selected from the group consisting of:

dimensional and performance properties meeting SAE J516 standard
specifications for hydraulic hose fittings; and

dimensional and performance properties equivalent to SAE J516 standard

specifications for hydraulic hose fittings.

6. The assembly of Claim 5, where said hose has dimensional and performance
properties selected from the group consisting of:

dimensional and performance properties meeting SAE J517 standard
specifications for hydraulic hoses, and dimensional and performance properties

equivalent to SAE J517 standard specifications for hydraulic hoses.

7.  The assembly of Claim 1, wherein said compatibility of said hose and said fitting is

in accordance with SAE recommended practice J1273.
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