SWAGE~TYPE HOSE END FI TTI NG FOR NON SKI VED HOSES Thi's i nventi on relgggzeégg
a hoge:-gnd fitting for attaghentrim: aymbs egbpardrieiaf orced fl exi bkes 388
More\specifically, the inventpgr NoN-a§®eBvED Boswage-type hose end fitting

for aftachment to an unpared (1.e. non-skived) hose end. 5

Wre-braid reinforced flexible hoses -axe fornmed froma (synthetic) rubber
with the braided netal reinforcing being [ ocated withi.n the wall thickness

of the hose End thil! PAScAkS oA LAANAEL 40U mO0SCEntNE 90180 Hiela ladiiRent
general ways. The first approach involves paring the outer rubber 1¢

layer from the H0§erEOLeXPASeeliRG JrRidd H £l P PEahEsEOr RoRAN KUY 14

| ength of the end_o? the'hose?lanégby cl anpi ng %helgared 8E§.%#£%%£¥ﬁéég?y’
bet ween a holdoW s¢&mt 88 2e3WieqUnd Ng fnlddleypdi hBsa BAR! Efg_r&tqfngt S

Il ength of the ferrule being swaged or otherw se brought into direct” contact
15 with thexgeddhpestN8obeal dnpatled secend Bhpr OREPENVAbYES eplg@mpi Ng an
unpared end of the hose between the stemand ferrule. O anping of a hose

end betgeen the syereapdaiar reliaroacdse Afd:e s hos€8eadk EWRmMAYFrom a
dependi ng upon whet her the 20 fitting is to, be reusable or non-reusabl e.

In the case fyrehsabte enbbéirt Wirds tHhersdvledntdetlr vbe&ndbe cineY ibdsthg
with mating thread portions and sinply stated, the hose end is clanped

bet ween t he Iicatehdeiehinl ehduwiald. tthd gireeessoHf tiherkosag t Bam fdgaiiess

In the case of the non-reusable 25 end fittings, the stemis pushed into

t he bore of are diszcled tbeshehr hloseiss irhemevagedtier eof ckappgeneadilal | y

I nwar dl y)

ways. The first approach involves paring the outer rubber
10- 1layer from the hose to éxpose the reinforcing braid for a
portion of the length of the end of the hose; and by élamping
the pared end of the hose between a hollow stem and a
surrounding ferrule, with a portion of the length of the
- ferrule being swaged or otherwise brought into direct contact
15 with the réinfqréing braid. The second approach involves
clamping an unpared end of the hose between the stem and
ferrule.
Clamping of a hose end betwgen.the stem and ferrule may
be effected in one of two ways, depending upon whether the
20 fitting is to be_réusable or non-reusable. In the case of
reusable end fittings, the stem and ferrule are provided
with mating thread portions and simply stated, the hose end
is clamped betwéen the stem and ferrule during the process
‘'of screwing them together} In the case.of the non-reusable
25 end fittings, the stem is pushed into the bore of the hose

and the ferrule is then swaged (i.e. clamped radially inwardly)




. : ! . .
£2- onto the hose end portion which surrounds the stem The present _{*(ZE;}
i nvention js concerned wwth a non reusable type of end fitting which is
_intended to be attached to an unpared end of a hose and which is clanmped
.onto the hose by 5 a swagi ng operatipn. Thus, for convenience, the
pr.esent invention is herein referred to as a "swage-type hose end fitting
- fQr, attachment to an unpared hose end". To achieve positive connection
between an end fitting and an unpared hose end, and to accommodat e
I n-service dRtot eAsi heskoadidngor tilth Rty steropRasi eReOktamfitting is
~usually fornmed with external buttresses for engaging with the bore wall of

the hose and theTher pitkeent Uhidtidnirid sditcathdd i wiehnal nBHt teagsegef or
engaging with and biting into the outer rubber |ayer of the hose end.

‘1deal l'y, theyperosl endb5 £ ikttitge sedshs Halith finided | bt bé haeygbheantackad
portions of the outer rubber |ayer of the hose end to contact the

rei nf or cememhpanedcandeoffha hosiedanid whistloris il ampeditoatd EhevRobet peen
adj acent buttresses. However, this latter requirenent can and does lead to
i n-servi ce probhemsygwophra@ioprai dhue nffarcebhosesencdhushei préséhbg i nto
the outer covering of the hose, a noisture path to the netal braid is
created andinvérhicnedpi hgrefint efeared ratbims & oVswagertypehhasesende path
can be exposed to atnosphere. This can and does result. in serious corrosion
of the hosefittimer Eerenttashngnd donsequamarad reeseténd” of the tensile or

burst strength of the hose. Creeping of the hose rubber occurs during
-3- To achieve positive connection between an end fitting

and an unpared hose end, and to accommodate in-service
ld tensile loadings, the hollow stem portion of a fitting is
usually formed with ekternal buttresses for engaging with -
the bore wall of the hose and the.ferruie is usually furnished
with internal buttresses for engaging with and biting into
the outer rubber layer of the hose end. Ideally, ;he ferrule
- 15 buttresses should_bite right fhrough contacted portions of
the outer fﬁbber layer of the hose end to contact the
reinforcement and cause the braids to disfort in an outward
" curve betweén adjacent buttresses. However, this latter
requirement can and does lead to in—serﬁice problems with
20 braid reinforced hoses. Thus, in biting into the outer
covering of the hose, a moiéture path;to the metal braid is
'createa and, with creeping of, the outer rubber covering,
P such moisture path can be exposed to atmosphere. This can
and does result in serious corroéion of the hose reinforcement

.25 and consequential reduction of the tensile or burst strength

of the hose. Creeping of the hose rubber occurs during



achnment of the end fitting to the hose and/or as a result of jn-service
i ng of the hose. Also, to pernit positive | ocking-fogether ol the stem
ferrule portions of a swaged type fitting, the feerrule 5: . s usually
ovided with an inwardly directed flaggg whi ch | ocates i-n' an.:annul.ar -
groove of the stem Then, when the ferrule is clanped onto the hose end,

“the ferrule flange locates in the stemgroove so that a positive nechani cal

connection is achieved between the stemand the ferrule at 10 t he sane
time that chappbfgeRt bFe dARS@RN% i S gk ndo efhgc Sge HRWOKST aMaeR ddyaiS
required that a swaged typeqﬁose frtting be'at;acﬁe “to g? unpar ed hose end
and the fergglgnL k@ ike Wegedd wardly Aos& substantial extent, so that
contact may be-made with the rei'nforcenent, the flange portion of the 15
ferrule must be awaged tonprir@lit Resan el ceRPHGL togdbherCafk MRS ¢ | ead
to problems. Thus, duringinitial stages of the Swaging operation,
conpressi ongAd EbBerfiose pwldiocmtess 4 %ééﬂilﬂ?{fzeCEQEEiﬁg,OEhtherrlt@l@ and
this in turn causes |ongitudinal displacenent of the stemrelative to the
20 5 ferrykeusudheyebeoe.iada piatemntintatdby sd pegeeave laaat whadno the
ferrule flange occurs during therswagi ng operation and interlocking of the
two parts capsatebeiaf hachetullie qgyesantof nvieat s bemseeffhent,owaed dhiche
above stated problens which are associated with the attachnent of a 25
swaged typefétrttlagisocanmpedaoetdhdde disse endd- tHauferrtile fhnegent -
I nvention provides a swage- type hose end fitting for. attachnment to a
wire-brai'd locates in the stem groove so that a positive mechanical
cohnection is achieved betwéen the stem and the ferrule at
10 the same time that clamping of the hose end is being effected.
However, when it is required that a swaged type hose fitting
be attaéhed to an unpared hose end and the ferrule is to be
sWaged inwardly to a substantial extent, so that contact may
be made with the reinforcement, the'flange portion of the
15 ferrule must be swaged inwardly be- an equal amount. This
can and does lead to problems. Thus, during initial stages
. of the swaging operation, compression of the hose wall
causes longitudinal creeping of the rubber ‘and this in turn
causes longitudinal displacement of the stem relative to the
20 ferrule. Therefore, displacement of the stem groove relative
" to the ferruie flange occurs during the éwaging operation
~ . &
and interlocking of the two parts cannot be effected.
The present invention seeks to avoid the above stated s

-

problems which are associated with the attachment of a

25 swaged type fitting to an unpared hose end.



. i . : -
. I : : e PR SN \
reinforced -hose' without the outer covering .—of—’_’fmrE_pared
to reveal the wire-braid reinforcenent; 5 the end fitting conprising
a hollow stem portioen for engagenent wi4h-the hose bore and a ferrule
whi ch_ is arranged to be swaged onto the hose end and the stem porti-on.
The stem portion has a stemwhich is sized to fit into the -hose bore, an
afnul ar 10 rece315hu§paceﬂe |Qlif@IsTeUﬂ1 nainyentiofm phevidiedn andswage-

shoul der separati t he es ro th st.em The feryul
oo oes “RYRE Rlesr FaertiRfint s Mg 'R Mitrhgpia
buttresses weiitiforayed shaped andhsiwted tive bi tetent o cove rdirter @Dvethag of

the 15 hosgosade iy SKLERT:ol Gevdin Hose, bel gharsermitedlieuthe,

ferrule is swaged ot 856 eAd,” an i nwar g dirfecte ange 20
one endSt her gbke f and oc&titdkgnign tdwngremipgrt izon peddow wsdrent hepcbetxuhe i's

swaged onto e hase, 0dnoARd Qb aghacenidhie gLher 20 end cLfiereg’

whi ch  when I's swaged onto e hose end,
out er casi ngwbfichhe imsearpangedoedo nbe owagefd tante hethe eiheoe ceppdt .

The ferrul e bag f‘tfaét  s$ERONFoRRY ohNi 1 d i‘ﬂ@g'éﬂ%”%dﬂtﬁ&@cﬁﬁs 40N&€em

whi ch respective i ncorporate ~ the buttresses | ange and ni b,
and the out sWBaCcHi aFrEt 1800t Heo f Eirtul Bt $RE |- BPSEN BARe s e@Bn AL 2R I d

zones ian rkRalkss ofspéé@sd fiioHg 1 AENa B0yt Ndtnom dUEhEY %teW%rW a
@perati on, t he_ second nd third zones contract a_ snaller avrIe‘}flgge-

radial di stﬁﬁ@é‘ qed‘war%%"'at%‘ﬂé sF]éf% t ReReEFe £rodt >bge. SE5M-

ferrule comprises an annular-form body which 1is
formed with internal buttresses which are shaped
and sized to bite into the outer covering of the
15 hose and to extend to the hose reinforcement when
the ferrule is swaged onto the hose end, an inwardly
difected flange adjacent one end theredf for locating
in the stem portion groove when the ferrule is swaged
onto the hose end, .and a nib adjacent the other
20 end thereof, which when the ferrule is swaged' onto
the hose end, bites into the outer casing of the
hose but does not extend to the reinforcement.
The ferfule has first, second and third longitudinally
spaced zones which respectively incorporate: the
25 buttresses, flange and hib, and the outside di-ameter
of the ferrule is smaller in the second and third
zones than that of the first zone so that, during
a swaging operation, the second and third zones
eontract. a smaller average radial distance toward
30 the stem than. the first zone.
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=w€£j§he invention will be nD}e fully under§E$g§:ft§ﬁliimzizﬁﬁiﬁm hg
-destription of a preferred enbodi nent thereof descrlptlon 15

given wth
Figure 1
prior to at

b

reference to the acconpanying draw ngs wherein: 5.

shows a half-sectional elevaion view of a hose end f|tt|ng
tachment to a hose end and prior to swaging, Flgure 2 shows

view simlar ure Il lustrati h ttlng
finally assenbﬂgﬁglo nvFo tlﬁ’éqhoseiéndb%Eg dmérgures %nQESRFOOd

successi ve dtagesthsf ﬁsbbm@iygoﬁeSCQHDmm¢ﬁenﬂtﬂepmgfernﬂé efmbblémenttt i ng
ffgﬁr I's shayo 'HeEb% ‘%ﬂmt % h%ﬁzéﬁ“‘bi‘ehw??%?‘éﬁc@

readed

to a hose e
stem porti

on ferrul e por |on an i nterna

a

a

femal e uni &® the accompanﬁénguﬁr@w15281yhﬁﬁ%ﬁ&ﬁne about a Iand 13 and is

| ocat ed bet
form of t

part of thee&be@ndxyﬁléwlto sWaglhgqt the wunion as such forns no

ween tiigusd em  adbwd erd ulya1 20844048nal éi‘evé'ﬂmﬁ' tghagtive

he fitting (not_ _ shown), the union 12 may be repl aced by
a mal e uni oRfand, NAsF s6BF cREELINghPTHPHN %uﬁatﬁéhf"éflﬁ’edt%s Z&nhPieegr al

part of the present inve t he invention, reiatln
ComBER

i nt er connec

tion OfFf&HeE s

th
¥oea YLV BBl 8 or ald i hfsd chUtL4.

The stem pdduisdratiithg comtie sesfittihgl | owhest enfibabhbiych assembasded to

| ocat e,y th

15

%% %m%t%g§%]é%5q ;Hg hose 14, an 30

Figures 3 to 6 show successive stages of assembly

of stem and ferrule portions of the fitting to a
hose end. '

- .As is shown in Figure 1, the hose fitting comprises

a stem portion 10, a ferrule portion 11 and an

internally threaded female union 12. The wunion

12 is rotatable about a land 13 and is located between

. the stem and ferrule poftions. In an alternative

20

25

30

form of the fitting (not _shown); the union 12 may
be replaced by a male union and, in such case, the
union would be formed as an integral part of the
stem portion. In fact, the wunion as such forms
no part of the present invention, the invention
relating to the interconnection of the stem and
ferrule porfions and a hose end 14.

The stem portion 10 comprises a hollow stem
15 which " is intended to locate within the bore 16
of the hose 14, an |

a



_6: annul ar ffécéSs' or grooVé 17 spaced IOhg%%tﬁﬁ#ﬁﬂ4ﬁki{4nni4ma'§teﬁy
and a shoul der 18 which separates the recess fromthe stem .. The stemis
tapered over a portion 19 of its length, to faC|I|tate its insertion 5
into the hose bore, and the stem ‘isg forned over a major portion of
its length with a series of shaIIOM/annuI?r buttresiis or barbs 20 for
-gripping the bore of .the hose. The ferrule portion conprises an

annul ar- 10 aﬂﬁﬁ%ﬁﬁxwr%$?%ﬁ SFerEQQQYQNQf?udﬁﬁﬂCQQNuﬁQﬂg4?%¢h@@%1Yhree
notional ly segaboat € mefsst%m Thegled?rg [ Qlﬂahl]_ﬁleed |1(rjg Iﬂl—glu-_rret hge@fﬂaegfﬁgs
1, 2 and 3. Zone 1 o e e is lar I n_di anet er an

ot her zones &R§ T‘?Ceﬁﬁcl’{ﬁ‘f@g %Eqﬁr e8tePong; &E&I naFfY HaleReT59 PYREr nal
annul ar - f or m butptoresises 24. oEad&sﬁlémgmbuttbe§&e512kaﬁe:fﬁsfiﬂéé&faon
portion has pry f|| en y 98, shg

enlargedg det%??o V|2V/ 3??%%|g§g%% §§ fe"5035§ t 5¥5§$st°vér
insertion of Bhéaisse padtiono & 1t$ héeﬁgrthulve.ti'ndat serdeisstofl edhiallown

th f S e fl 2 ncl t a gle
Lorr]o 70 to ERougar!, Bptiress0ms e Clhbls) W Cfokoqeripbitle AN
[€rr] = 150 tBOFﬁeofeNHQxﬂos%md a crest 24 mhlch joins the | eading and

trailing 25 flankge féﬁﬁhlépeﬁorQﬁonthQ1k“%6ﬁ§§§sebs i 4538 2 SO
that |t a kni fe edge when eng aglng the outer casing

}ﬂeoeﬁ8§@O%QQy WW%F buPVEEsd ts "longitudinal length, includes

three notionally separate zones. These are identified

in Figure 1 as Zones 1, 2 and 3. Zone 1 of the

ferrule 1is larger in diameter than the two other

zones and it _ includes three longltudlnally spaced
15 internal annular-form buttresses 21.

Each of the buttresses 21 of the ferrule portion
has the profile generally of a wedge, as shown in
the enlarged detail wview associated with Figure
1, so0o as to assist inéertion of the hose end into

20 the ferrule and to resist retraction thereof. Thus,
‘each buttress has a 1leading flank 22 inclined at
an angle o= 7° to the vertical, a trailing flank
23 inclined at an angle B= 15° to the vertical,
and a crest 24 which joins the 1leading and trailing

25 flanks. The " apex of the buttress is radiused, so
that it does not act as a knife edge when engaging
the outer casing 26 of the hose and 'the buttress
has a depth D which is approximately equal to the
thickness of the outer casing 26 of the .hose.' That

30 is, the depth D corresponds approximately with the
radial depth .of the hose reinforcement 27 below
the periphery of the hose.

35
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’ h_?gka depth D which is apprOX|nater equal _ta fhp beekﬁesa—of the :
\ casing 26 of the hose. - That 30 Is, the  dept responds

: apprOX|nater with the radial” depth of the hose relnforcenent 27
bel ow t he peri phery of the hose. 35 -7- Zone 2 of the ferrule portiaon
has an average outside dianeter that is émaller than the outside dianeter
of zone 1, and zone 2 includes a nose 28 of the ferrule portion. An Lﬁ
inwardly directed annular flange 29 is provided at the 5 forward end of ~

the nose and t hf8PPs 2sPredhe foFchtte i ?Y&P?eﬁ%§saﬁ7a8ﬁrﬁﬂg SUERYTS ti on
zone (ZoneSsFBEeEnEA ”elffess R A RL ST T S S

Z e S 0 e
srareter ¢ AT S8Ren R %S' F 4%5""%'% “ofafhec? ?ﬁau&é”?fj%&sonn 2
annul ar forfm i“c 0 e t g of
the h wh t f h
the ent ar gRaVAELAYI S0F %v% 2?2% R LfNs o o3 e PBREbRE 250 SR Udes
f or war || B0Eedla Bofl BF %% Crest@@yﬂg S20LHSRd SULLREC 33cpa ST |

r adi us 34 e n| has a e th ch S

less than w@egspig Qggl g\flev & Oy IS andeRengerLass bgéreﬂo%e lc_i,epth of 4

t he reinforcenent perlphery 0 hose™ 20 casi ng.

Wthin thegfeorsl 8ne8r khaNstdnl PiSSicin. separates the

The remaining zone (Zone 3) of the ferrule portion also

2

has a smaller average outside diameter than zone 1 and, at
10 its trailing end, Zone 3 includes an annular form nib 30
which functiéns to seal against the outer casing 26 oﬁ the
hnse when clamped betwaen the stem and ferrule pgrtions. As
shown in the enlarged detail view associated with Figure'l,
“'the nib 30 includes a forward f£lank 31, a crest 32 and a
15 rearward radiused surface 33 A small radius 34 blends the
flank 31 and crest 32. _
The nib-has'aldepth d which is less than the depth D of
the butrresses 2i and hence iess'than the depth of the
reinforcement 21 below the quter_periphary of tne hose
20 casing. |
Within the ferrule portion, a recess 35 separates the
_nose'from.thejleading buttress 21 recesses 36 separate the 7
buttresses, and a récess 37 separates the nib 30 from the
trailing buttress 21. '

25 To attach the end fitting as above described to the

hose, the unpared hose end 14 is first pushed into the



Kose' from

Lo

the | eading buttress 21 recesses 36 separat sses, a'r"ld'_, ,
a recess 37.separates the nib 30 fromthe trai attress 21. 25 To(zg;
attach the end fitting as above descrihed to the hose,” the unpared hose end
.14 is first pushed into the . -8- ferrule portion:1l unti’l it abuts the
internal wall 39 of the nose. Then, the stem portion is pushed through the

‘noge 28 of the ferrule portion to locate in the bore 16 of the hose and,

t hereafter,

the ferrule i's swaged onto the hose 5  end and stem portion’

by an encir daemmpulsaveppnygidinell Sn&gilngt(ebatsr fdiealindleamihgiabl 1heof
ferrule and hose end is effected in a single operation,_ although successive
and progr essihe nieger ni Bogehuntheoftelr POF&LOS: fed PivFhatke Fharqughe Bhr tnese
during the singte swaging operation. This_is described 10 bel ow in nore
detai |, witR& aferehecfenrrigurestionote drcate dmithiydons kb rekutheof

t he swagi ng operation and as _shown in Figure 2 of the draw ngs, a nunber of
cl anpi ng/ r ethliss mpdperkereattare bbef SeFEYLion ishsWaged Qitko she hose

Firstl
| ocked

dhe

the i nner_and outer rubber casings of, .t he hose are  conpressed and

t w318 s e aRET EAPRUPE BB £R

AEClimi% SEENRY e n  SWaging

isht er f erence bet ween I%ﬁ GEsiem barbs 20 .and .t he hore of the
t

Secondly, the:f&r rifdt

SBboabD; of Bl SEATHIE Brib sy End it et EectRd

hose to lock it agai nst axial, displa nt. Thirdly,. the ferrule buttresses
24 -cause t he:het l‘?%f‘?\f%?%’éﬁﬁﬁ’tmﬂaggggﬁghh&é‘é: cteosy gd‘e‘ﬁ‘eorarﬁgrPdr ST e

serpenti ne

m

10 .

15 -

20

25

deforming functions are performed on the ferrule portion
during the single swaging operatibn. This is desCribeq
below in mofe detail, with reference to Figures 3 to 6 of
the dfawings.

As a result of the swaging operation and as shown in
Figure 2 of the drawings, a numbér'of clamping/retaining
operationg are performed on the hose end.

Firstly, the inner and duter rubber casings of the hose
are compressed and locked between the stem and ferrule
portions, this resulting in interference between the stem
barbs 20 éﬂd the bore 16 of the hose.

. Secondly, the ferrule buttresses 21_penetrate the outer
casing.of the hose to lock-it against axial displacement.

Thirdly, the ferrule buttresses 21 cause the metal

reinforcement 27 of the -hose to deform and assume a serpentine

path, this fufther aiding tensile retention of the hose.

Fourthly, the outer casing of the hose is caused to

 flow into the recesses 35 to 37 of the ferrule and to be

compressed in a longitudinal direction as well as in a



: ST - I b P RS v
 thi's further aiding tensile retention of the hose. Fourthly, .the '
.casing of the hose is caused to 25 fl| ow iato—tire—FeecesSes 35 to 37 of
: > ferrule and to be conpressed in a-ongitudinal direction as well as in

a .9 - radial direction. Fifthly, the nib 30 is forced to enter the outer
casing of the hose to provide a weatherproof seal. Reference is now nade to
Figures 3 to 6 of the drawings, 5 whi ch show successi ve operations that
are perfornmed progress- -ively during the swagi ng operation. Figure 3 shows !
t he assenblpypfai heiséeprdfl, ferrule 11 and hose 14 just prior to

!

application of a swaging force by an encircling die 40. 10 As the
die 40 commence se oyt t f.err, rt i Q L0, Fi e 4,
it acts to conprs%%lgs)t]%iogé Eﬁgf Hgﬁea?eﬁr%ulfgr%ﬁﬁg érda |a?&?ji§2%¥%kgﬁnégg%lgg in

turn cause§dﬂghén$§§§s§gsF%égggFﬁgnggg&&égﬁygggug into the outer casing

of the hose. At the sane rrule’i's caused 15 effectively to

el ongate in the dongidyudinal gbgﬁgﬁh@ntodﬁgt&etéq% %e@c%o{h&o&.g\gg_?ggh

bet ween the die 40 an ones 3 of theferrule, and e nose por

f1anges29 gfnitdie disdw WEctessivll bpaeawslonsmed it g&féﬁhe&ng@aggsegi- f

with the recess 17 in'the stem This is an i'nportant step because, ~
engagenent jQfethendtaiyerRadswegeny gF@r@quyynu, el ongation of the rubber #

hose m ght cause relative displaceffent of the stemand ferrule and, as a
result, prevent gifutdtBréneksngnef akBembyy RF tthe stem 10, ferrule 11 2
and hose 14 just prior to application of a swaging force by
an encircling die 40.
;0. As the die 40 commences to close about the ferrule
portion, as shown in Figure 4, it acts to compress Zone 1
of the ferrule in a radial direction and this in turn causes
the buttresses 21 to‘cémmence penetration into the outer
casing of the hose. At the same time, the ferrule is caused -
15 effectively to elongéte in the lonéitudinal direction, due -
"to the absence of contact between the die 40 and Zones 2 and
3 of the ferrule, and the nose-portion flange 29 of the
ferrule is simultaneously moved into initial engagement with
the recess 17.in the stem. This is an important step because,
20 if engagement of the flange and recess did‘not occur,
elongation of the rubber hose might cause relative displacement
of .the stem énd ferrule and, as a result, pfevent the . ¢
interlocking of the  two paits. ) ' s
Figure 5 shows a further tr;nsitioh in the swaging

25 procesé as further movement of the die 40 occurs. At this

point in the operation the buttresses 40 are driven further



"Figure 5 shows a further transition-in the swagin S as furthef 32
nmbvenment of .the die 40 occurs. At this poi in the operation:the :
buttresses 40 are driven further -10- into the, outeri casing of the hose,
and the die 40 engages with the nose-2®-of the ferrule and nore positively
drives the-flange 29 into the recess 17. The final swaging stage is shown
-ihxgigure 6 when, with 5 maxi mum di spl acenent of the swagi ng die 40,
the conditi onhas @gaChukesd abMagnidh Hirf eicnee 4md Ftiger®i@ 46 anbaeesd.
Thus, the three ferrule Zones 1, 2 and 3 have all been acted upon by the
die and t he Qithi daepabispheBy off thee fearmule arsd tierebyos edircelyt draves

di aneter which is constant along the 10 | ength of the ferrule.
Thereafter, the-dilange apededoantdhe heecassenled fitting is el eased.

CLAI M5 1. A swage-type hose end fitting for attachnment to a wire braid
rei nforced hose wrhkodtinaie spaigdma Gt@dendl Hfsheien hbr F bgnhg pareeny owith
reveal the wire braid rei nf or cenent, the _end .fitting conprising: 5
a holFow smemimpor displacemendngfgdmtswaging die HOsetherecndytyon as
ferrule which is arranged to be swaged onto the hose eEd,and t he séem_
portion, thedssemipsdt PORVICaWitd & SHRIANGIR IR i ELELRgé 1S achieved.

Thus, the three ferrule Zones 1, 2 and 3 have all been acted

upon by the die and the outside periphery of the ferrule is
thereby reduced to a diameter which is constant along the

10 length of the ferrule.

Thereafter, the die is opened and the assembled fitting

is released.
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,‘ygqlt into the hose bore, an annul ar recéss'spaced—%@—w4fﬁﬁﬁ4+%#¥@u

the stem and a shoul der separating the recess { e
conpri si ng an annul ar-form body which mm!l Elﬂﬁﬁﬂ\’m
internal buttresses which are shaped aqﬂ_ si zed t

outer covering 15 of the hose andtoextend to the hose relnforce

ferrule

when the. e is swaged onto the hose end, an inwardly di
fl ange adj EEA ML‘ine end thereof for locating in the stem portion groo
when the ferrule is smaged onto the hose end and a nib adjacent 20
other  end ‘thergofl —whicihge Wifle h8Ee LABM¢hetihy SO catfent e
end, bites into or gri the outer casing hose but do
not extendtotoat hwigre&in meinfpreqgdr hnse maviheptsithe, outep
and third

I ncorporate the

di amet er

8éver&aggl bedipge | Bhosé p%@%g éQBé& té‘\’”'r%hfealr egpectyved
uttresses, out si de

| an an
obraife r%mﬁpgceaspﬁg SFRE or erepﬂ thfél%%ﬁd GAFRI $108

Iy

ment

rect eg

ve

t he
hose

es

ond

y

nes

than im the firsh zaaalwthaaiem dwdmcm svﬁgr NErigef ehént, Whﬂuseﬂwd 30

-12 - and

toward the §?§ﬁ1thﬁ th r§? 7 ru%e %Fhflﬁﬁln

third ., zones tract avera%_ r adi di st.an

ce

1 wherei n 5swagadhonltot tuhes hidses emdland!thedstamemhmnqu,radlaIIy I nwar dl y
and away fronlth@hglagggm SB%Qt%% H£$¥ﬁ§ a2 .stem which 1is sized

10

to fit into the hose bore, an annular recess spaced

longitudinally from the stem and a shoulder separating

" the recess from the stem,

i5

the ferrule comprising an annular-form body
which is" formed with internal buttresses which are
shaped and sized to bite 1into the * outer covering
of the hose and to extend to the hose reinforcement
when the ferrule is swaged onto the ~hose end, an

- inwardly directed flange adjacent ong end thereof

20

25

30

for 1locating in the stem portion gréove "when the
ferrule is swaged onto the hose end and a nib adjacent
the other end thereof which, when the ferrule is
swaged onto the hose end, bités into or grips the
outer casing of the hose but does not extend to
the reinforcement,

the ferrule having first, second and third
longitudinally spaced zones which respectively
incorporate the .buttresses, flange and nib, and

the outside diameter of the ferrule being smaller
in the second and third 2zones than 1in the first
zone so that, during a swaging operation, the second

L&t |rb t%° daim i
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|nsert|on of -t he hose end |ntotheferrule andto re5|st retractlon o
t hereof . 10. 3. A fitting according to ll“mu‘qqﬂﬂml CI ai
wherein the stemis formed over a major portion of seri
of barbs for gripping the bore of the hosel2 15 -type hose

end fitting substantially as described with reference to and as shown in
t he dr awi ngs. a15d thikk@ oforesatdoabracf = the shelgeand avéfageg 2adiefl

any precedin |n1an raid re for attached t her et o,
the outer ’h‘ée gpwaf'l‘?{ee‘ttbesesh%rpnb aﬁpgf’@dqo e" conbi nation

accordi ng to . Claim 5, 25 wherein the inside of the three zones of the
" swaged ferrul e di ageters ,surgoundi g e nd,are hs ang he
~sane. 7. The co rnatlé‘h o 1{.'19”1 D:ycpote&Q rég g%d gg%]’f"fttl ng andgelty1

wire-br& d readhor cbdthnssssub@tsanta'ml liyncasinedcridee Wadingf eradiealfly and
as shown in the T X t S ati as.b uced
%}et‘%pg@ 6% X rBhn t Bfie PPfé:ﬁ%& sQﬂi:Jp gsP ) SBE%‘%

by phot ocopyi ng p |cants original typescri nmay con aln a few
anendnent s whirgenttoni f fcuthet ohpegd. enthe imvtiqyi ridle t figestrliept ansht &eni ng

these amendnesds; JBY,-8€rLR%ASH 89 S bpe premi ses of the Patent Office
: 10 3. A fitting according to eithef preceding
. Claim, wherein the stem is formed over a major portion
of its 1length with a series of barbs for gripping

the bore of the hose.

- 15 4, A swage-type hose end fitting substantially
as described with reference to and as shown in the
drawings. '

5. The combination of the hose-end fitting
20 of any preceding Claim and a wire-braid reinforced
hose attached thereto, the outer covering of the

hose being unpared.

6. The combination according to Claim 5, .
25 wherein the inside of the three zones of the ' swaged
ferrule diameters surrounding the hose end are substan-
tialiy the same.

7. The combination of a swage-type hose end
30 fitting and a wire-braid reinforced hose substantially

o &S

as described with reference to and as shown in the

. 4

drawings.

The text of the specification has been reproduced by photoco

pying the applicants original
::ypescript It may contain a few amendments which are difficult to read, The or:.glgmal
ypesoript containing these amendments may be inspected on the premises of the Patent Office



