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1 1 SEP 2003 SLOTTED CRIMPING DIE FOR USE. IN A CRI MPI NG MACHI NF Bégé ND
OF THE | NVENTI ON The present invention relates generally to die f1i r or
use in a crinping apparatus. Mre particularly, the invention relates to a
crinping die for use in a crinping apparatus conprising a plurality of
circunferenti a'$¥omwlmﬁm@m‘e ¢iOR USE A CRIMPING MACHMIE fingers
having an inner tormng surface and an oppositely facing carom ng surface
for engaging a camof the crinping apparatus. Specifically, the- invention
relates to a crinping die i-n [ ' i ve inner formng
surfaces including a slot Br“ﬁlﬁéﬁoufﬁ@r@ﬁ@ﬁﬁ"é%@ﬁgﬂﬁng t he | ongi t udi nal
axis, wherein the slot has a length substantially equal to the | ength of
the inner formng surface. Crinping machines for crinping fittings onto the
end of hoses, STRB pesedit divéritionurelaiisngleaerdllyt ioodig dingecodpt iusgs irf ér

hydraulic hose, are well known. It is well known in the producti OH. of hose
assenbl i escrioping appanatus: darerrarticulady.dheripuenticuisiateg 9@ SNMPNRAR of a

hose by crjnping.a ferrule a t ightly
el d bet veldh ¥R if or raitoBe AR AL it R 2. PRYERY L clERPERntaN e
the hose. %ﬁhée’%ﬁa@faic@ﬁi B ARGGeSEach be seid bRl fipersihavimmgag ésnértferrming r e
ferrule, of the coupling. The crinping die reduces the ferrule |grd| anet er

to secure stréacsaptiamoppositly fasied eamMingswiacepPn§nareindsa Copt ELING,

tructed.f lurality, of . Gi _ i al | e fi . Th
Cr T PR B0 o M RO b e T
cyl i ndri cayhandn ai® e Fingets hbeg interclamming sadscessincedinge sobéyimeg a cam

of the crinping apparatus. The die fingers are spaced rt from egch
ot her in athesaipandentesbatongothes langiyginglt 2Xihe WHEERN tE%u%BFr‘i\j”sv\ﬂi@HgﬂE to be

crinped to_he.pl L0t Wancl ' The die fingers
arlarr}t)hen d?‘i%ﬁéﬁ?ﬁl@sg?@é?ll@?rt])%%ﬁgmgfghu‘% {h?e?gdnﬁmg'?&tg‘%ﬂégeﬁi npi ng | maclhi ge, I n
the direction oCrinhginganathines forberimpingrittingsTonte thaweresof boses, taeboRss

radi al i nward novenent of the die fi ngﬁrs ?ngwa contraction of | k%ﬁm
crinping dslen/igrivie:siealecrT WaePIgFe (REPHEER I I Ity tb%%?‘t%n‘%ﬁl WTHI'h the
center of flt?sewe?lrllrf%ﬁg} g'lef%rgrdﬁ%&ln of QW@é Gsdeblig@td parrhanentieséastet

secure the coupling o ose en o
metal hose coupling onto the end of a hose by crimping a ferrule around the
. hose to cause the hose to be tightly held between the ferrule of the coupling

and a fitting positioned inside the hose. In the crimping process, the crimping

die engages the entire ferrule of the coupling. Thc_a crimping die reduces the
ferrule in diameter to secure the coupling to the hose end.
The crimping die is typically constructed from a plurality of
) circumferentially spaced die fingers. The crimping die typically has an inner
surface that is substantially cylindrical and an oppositely facing cam surface
sized for engaging a cam of the crimping apparatus. The die fingers are
spaced apart from each other in an expanded mode so as to permit the hose
coupling which is to be crimped to be placed in the center of the crimping die.
The die fingers are then driven, typically by a hydraulic ram of the crimping
machine, in- the direction of the ferrule 1o be crimped. This causes
simultaneous radial inward movement of the die fingers and a contraction of
the crimping die. With the ferrule of the hose coupling positioned within the

center of the.crimping die, radial inward deformation is effected to secure the

coupling onto the hose end.
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11 1 SEP 2003 Crinping dies are typically constructed with eight die
fingers.' The radial deformation caused by the eight finger crirfpSeEp 203
results in a nmatching eight segnent deformation in the collar/ferrule of
the coupling. After crinping, the ferrule of the coupling has eight
grooves and eight ribs. The eight ribs are created fromthe ma;e@_ifal
flowing in bet Griempingediesgate dypcallyi copstaicied iwith @ightprigy INgetSer 1§ npi ng
with an eight finger die, the ipside di ter (L.D).of t.he ' errule
resenbl es Tﬂabﬂeé@mﬁtl%@aé’ﬁégeEYO et ﬁ@h?gﬁ?%ﬂog?gp)pé%p lQ’f 5%%'%2?&% i al

| eak paths_i.n.the.hose ' NI |16 O Bthé BBuplihch- ARst . No.
5, 267, 758”?%‘3@98}?’6&5%9?8#@ @%ﬁ%?‘%fé‘q&ei‘ﬁ'@ﬂﬁ potenti al pl e%?k aths in

t he apexegrigipiidiahactaramedr the @wuplinfeaseeight grodves ardteighioribs., 267 758
di scl oses a 1per ul e containing a CGshaped insert. Wen a éer r.uhgd\z\éth a
C shaped eightriibs arercneptet draro thenhmetenial Hiowing; fs betwermdae gt @

substantially rqund shape in ntrast . y I i nsert

does sol vENgR®S BBIRGTUNPINGak Ab&L ﬁf’mpd@ﬁe@*ﬁ%‘ ?@%ﬁ(ﬂnﬁgggﬁe’ow—@;ﬁ&‘d?errul e

product | ifiSetef D) et th8 eriffiilafieprie fesendlics b detagorer Thetdpexesaftogees are
A

still use 0‘not utilize the Cinsert and thus still have the problem
of pot enbictdgonakkhape farm poterdiableak @aths in he haseBIPANGI D of the ferrule.

Al th h the Cinsert of U S. Pat. 67,75 h f
ot ont ol |1 eak AraPee 2t haseoPoBaIGtose PAT I B2 198 1hoshano# AL O
crinping (he L&HE WrEbeRbRpBidMal REk Feshipethel . of The oetagdral IRob] ens

bbt
al so exist wth c?nventlongf} ferrules that do not contajn the, C shaped

i 'nzert . e fereulermtl.Sg Patf Nor 5267\i58disclesesrpifagula eontaining ade-s82PF8m ei ght
die fingers, ejght riphps are.cre d f { [ f kMg i n
bet ween t HeS&}-ghfherya e{riuieg‘\gl %§"§ %“?Wﬁ%ﬂﬁa%'ﬁﬁ%&igﬁt érﬁrriasteélrtial flow,
there is g {&eNEEREY th Y subdigAsally RUnHGsHapeviar sontrest do aapdypanal shanre,

unsafe edges. In many applications, the same si ferrule i.s crj onto a
hose wi t h Theh€-insent doiesesalyss thiepateatiak legk pat) Dﬁéﬁeﬁhb%'& %°‘|‘%ﬁ9§’leg']r?§ﬂge of

Snt .S o TR SRRy ERRRs FReChg ARRR R hgsemuresc | e
r econmendege il Re@Rhat da farutiibe tise Cripsdrtaatcotrars3stdl have 1he, poblemigf. . oD
potential leak paths in the apexes of the octagonal 1D of the ferrule.

Although the C-insert of U.S. Pat. No. 5,267,758 solves the problem of
potential leak paths as described above, other problems do exist after
crimping t'he.ferrule containing the C-shaped insert. These other problems
also exist with conventional ferrules that do not contain the C-shaped insert.
When crimping a ferrule with a crimping die constructed from eight die fingers,
eight ribs are created from the excess material flowing in between the eight
die fingers during crimping. Due to the material flow, there is a tendency for
these ribs 1o be very uneven and have sharp, unsafe edges.

In many applications, the same size ferrule is crimped onto a hose with
the same size inside diameter (ID) but having a large range of outside
diameters (ODs). For example, the same size ferrule may be crimped onto
3/8 in. |ID hose with hose ODs ranging from 0.62 to 0.80 in. The

recommended crimp OD of a ferrule crimped onto a 3/8 in. ID, 0.74 in. OD

hose is 0.89 in., whereas the recommended crimp OD of the same size ferruie
crimped onto a 3/8 in. ID, 0.6257in. OD hose is 0.81 in. The rib problems

mentioned above with uneven or sharp edges are more prominent in the latter




hose is 0.89 in., whereas the recommended crinp OD of the sane size ferrule
crinped onto a 318 in. ID, 0.625 in. OD hose is 0.81 in. The rfb SERPIN0BIs
menti oned above with uneven or sharp edges are nore pronminent in the latter
2 1 1.SEP 2003 of the two exanples. This is because, when crinping the
standard ferrule to a smaller crinp OD, nore netal nust flow between the

die fingergs Mkfﬂu&‘*é?(ﬁm;ﬂéé.”ﬂ*hﬁyistﬁbc%u%érvﬂ%n EimpingRe MbAdarl ierilet bhe
standard ferrule to a 'smaller crinp OD,. the eight” finger crinp may tend to
be uneven gmaller geintimOD} mdresuéfal enesttilqw between Htw die fingefsthan wheori ng
the crinping process. As a result, the extra petgl flow betyeen the die
fingers megrim@ing 1Redclargaidcriapa .- i Whesncimeing it é&a‘f“é@ﬁdu}l\%f”q?hf@ Aeed

T e 0 R IR i ke
met hod of @y fﬂélehh?ﬁ‘es%?ﬂré’%ddﬂ%@rf@ﬁhﬁ*ﬁ&u@ig SRR CBMpING R Bceshs Ashaa

crinped ferrule and of potential |leak paths in a ferrule not having a
C-insert. feseialthecexisetal diovwobetiveenmdhe die dingers maay foemnsynexsr esd,
articles and the like is included in this specification solely for the
pur pose of ShaEvilles /P the cHFmekierny®. t ne present invention. It is not
suggested or repg#es - a I chi e
prior art base g:hﬁv\ﬁgéﬁg'g%s,ggﬁretfragarfyﬂﬁlzg\]éerggéeaeiO?] l"irﬁ.ﬁeﬁiﬁge‘IQ?cpleIr@gfesvfadri:t to
t he presentadisiuediifmpingshe ferexlessfeal hosesipting icmto ieé @nel ohe hpseofor § dat e
of each claimof this application. SUMVARY OF TBE | NVENTI ON Acc.grdi ngl Y,
the presenneihedrnfi SAMPIO dbahsohigsethe mieblsmsy ofi iprpr ureyed NP$ dfef used
in a crinpj | L, i o ; i neddem  of
sharp,  uncyiPEPieiBle Fh BE pRleriict R bt 3 reRUT ROARNIATE CIRRE T nd
ot her objects and in accordance with a purpose of the present invention,
as enbodi ed and_broadly descri,bed di e, an

herein, a dje fipger, Crinpin
apparatus for crinRoye ‘a‘sp'é$9r'%i9fg§?%{rﬁ%@_saﬁ&{3a mP_&&ﬁ'ﬁr' g%‘f‘?%e@@'ﬁér ef rom
'S provi d%ﬂp tﬁ%qme%nﬂcmeﬁerrﬁ tlﬁk%&?%iﬁ%tiéﬁ‘bélew‘fb?%é ?ﬂré&%‘ 8f proviiiyaded a
die finger Tor use in a hose fitting crinping apparatus having a cone in
whi ch a pkantehitifgr tife giesent invention. Itis not suggested or represented that any of
these matters formed part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed in Australia

before the priority date of each claim of this application.

SUMMARY OF THE INVENTION
Accordingly, the present invention has as an object the provision of a die
‘) finger used in a crimping die for crimping a ferrule, that addresses the problerﬁ
of sharp, uneven ribs in the crimped ferrule. _
The achieve the foregoing and other objects and in accordance with a
pufpose of the present invention, as embodied and broadly described herein, a
die finger, a crimping die, an apparatus for crimping, a crimping method and a
ferrule crimped therefrom is provided.
According to one aspect of this invention there is provided a die finger for
use in a hose fitting crimping apparatus having a cone in which a plurality of die

fingers are arranged radially about a longitudinal axis, said die finger having an



fingers are arranged radially about a Iongitudihél axis, said die finger
having an 3 | 1 SEP' 2003 inner formng surface and an opposi tefySERc2083
camm ng surface sized for engaging a conical shaped camof the crinping

appar at us, wherei it he kipr auanBRt opstsitefe Jacisyicammiriod surface  Sizedi fog
surface i m%dfé’?hﬁ“é@ﬁ% ent ed al%ﬁr%é tﬁi I Qﬁgg;_i t udi nal Accordi n& t@
anot her agﬁgg?ir@f 4 hepriicaleshamed tdameol dher eimpeg apparatus.nyhese 8¢ use
in a hose tTing crinping apparatus that includes a cone in which said
crinping impravensentdngedesadi al |y about a | ongitudinal axis, said crinping
die including a.plurality. of i t4 albl Yriemesasongthe teygitudirel
fingers, each @IBICP%HEH faffﬁ‘”ﬁi%‘gféﬁcgqﬁg'@?% daﬁ‘ ?nner 'form’%g surface and an
opposi tel éb‘fsa(:i ng camm ng surface for engaging a conical shaped cam of the
cri npi ng paratus, wherein the inprovenent ¢onprises: at, least. die
A

finger having acdondien toanuther aspechebthentovgaiionthere 1SProvit LA ng the

| ongi tudi nal axis. Accordi .t o _anat her, : ' | tvgieR 1S
provi ded idie &F UBPPArRNGSe .nq\’ppﬂlﬁllﬁ%agﬁglﬂﬁﬁ %tgét&hélt%gbg\ﬁgggégﬁd, sai d

apparat us hayi iS'd a rddiRlly About enengitudinal alis, gaidf crimping die
ci rcunf eréﬂﬁ/‘éﬁg‘y{ g%e’ ,drfga?j(%éacrent ?Zi’_i e fi ngers@é,hat ar.e ual | ¥ ﬁﬁabcfed’
each of saguding &iplgeaiity iof cirauréereatialiyseACEH jagerd diefnbelfy g

opposi tely facing_canm ng .surface_si far RO hGfdlly Fhaipgd cam
of the crisais rie @T@ﬂﬁ'ﬁa{‘]g@”ggaﬁ‘ HQFG(/\Ai‘S&WBgalsUd crlglrr;gi ﬁg 6d|| !e irrp)lf nqgﬁgs;g (b) a
pl at f orm ag] I TBHAAGir & chAlcal shgped camafitiee cumpirghapp@@is.i oni ng
a cri mablcﬁrﬁﬁﬁ%%#?%%{dégﬁggg{rﬁeqn sai d d_?pe fingers; (c) a neans for

movi ng saiwhereimpiengnporemenb COMPrIEes: t he canming surface to cause the

crinmping die to be d{' Eﬁ'saqﬁggfg@ﬂiﬁ‘%m%%ﬁgwrm BaHaéd encliigingub esletnd

crinp the same ¥need rein the | mprovenent includes: a

| east one cf”e%tééi %%Tg ﬂfé\/lbﬁgitﬁdinélrm&s_ forming surface including a slot
a e [

oriented ong th ongi tudi nal axi s.

According to another aspect of the invention there is provided in an

apparatus for crimping a fiting on to a hose end, said apparatus having

(a) a crimping die including a plurality of circumferentially spaced,
adjacent die fingers that are equally spaced, each of said die fingers includes
an inner forming surface and an oppositely facing camming surface sized for
engaging a conical shaped cam of the crimping apparatus against which said
crimping die impinges;

(b) a platform adjacent the crimping die for receiving a ferrule and
positioning a crimpable portion thereof between said die fingers;

) {¢) a means for moving said crimping die relative 1o, the camming
surface to cause the crimping die to be displaced radially inwardly against the
ferrule and crimp the same on to the hose end;
wherein the improvement includes: - .

a least one die finger having an inner forming surface including a slot

oriented along the longitudinal axis.
According to another aspect of the invention there is provided a method
of crimping a ferrule on to a hose including the steps of.
| (a) placing a ferrule circumferentially about a hose end with a crimp
zone of a crimping apparatus, said crimp‘mg apparatus having a crimping die

including a plurality of circumferentially spaced and arranged radially about a

4




crinping a ferrule on to a hose including the steps of: (a) pla

ferrule circunferentially about a hose end with a crinp zone of a crinping
appar at us |, sad thiGAll W04 BE1HRPBARMrESapserais, adfddemp didfiniers thatcaredequply
plurali tyloﬁé@@ﬂﬂé entrfbgl lIal;r@sr}og:tced and ar %_nged radj al | y about 411
SEP 2003 kpabed heseheofl saidongg findersaincides @n trimer JprmbonsURERsR &n.

adj acent die fingers that are, equall aced, .each of saj.d,die. fli rs
i ncl udes apppaitely faging nga@ummscéura’ﬁée a“ts?? epgaing: 8 §a%cqfn81déca(frj)rhnp%§
~ surface for _engagin | API MRy eastacef said
die fi ngeﬁgpﬂ'ééugn Vﬂ?]%gﬁ‘??g%ﬁn} Ir?%g;%saﬁdr fd;%e%er{gl udi %,ugmy ot ngirlriment ed al ong
t he | ongi H&ﬂ:’ld‘ﬁb @(giogt;br]@hﬁe(ﬁamhgim@lcﬂ}g‘tmﬂml1a§lis¢ause said plurality of die
c

fingers to nove; moving the die fingers radial l'é@i nwar dla%' agai nst the
ferrule; and (db)di Appiying@ fascalo eausasaid gty YediddpaersdodPeNE: di e

fingers and in, the slot each of -sai Is ' ; nently
secure the ferd@l e 6{38&?’93&?5@6 %ﬁ%%ﬁl r%?%&l"&g%%ggéﬂs\ﬁqge}mle&:{:ﬁnpanyi ng
draw ngs, whi CQEZVE diSSIaERe et dfm@fé}rlfl@lh“ét\ﬁeéﬁraﬁ{ao@ht tiecfirgasidndiat i on
and in which I|i nuner al s“desi gnate |like parts, illustrate Errge retd
enbodi nentte slot dieaphadeaid diefingsrs sogsdotreaanentiviseauienoe fgey ?{3‘9‘? on,
serve to explain the principles of the invention. In the drawings: FIG 1
is a top BRC§EEA%f a prior art crinping die; FIG 2 is a top plan view

of the crinping apparagys. AT 26 A JEOWIER no ferrule in

pl ace;» FIG 3 is an enbﬁﬁgﬁ%@?ﬁl%@wp e Cri %}’i ng appar at us
enbodyi ng t he iTheatéaRpasfingidigwingsewhidreatesihogrporatedda anBlifermaa perta t op
view of one die finger enbodying the invention, _ Fl Is a sjde view of
one di e fohtiee spesifivating anekin Wi hilgh numeyreds @%‘%n%?eﬁ@Ps%@?ﬁv"U‘ésetﬁtsw of
e e s PRSELRS ShBRurert8oP B! Greder it eRREAPERY! tegethér it aher i ng

According to another aspect of the invention there is provided 0 of
9 P P i SER %003

appar at us PE .
description, serve to explain the principles of the invention. In the drawings:

FIG. 1 is a top plan view of a prior art crimping die;

FIG. 2 is a top plan view of the crimping apparatus embodying the
invention with no ferrule in place;

FIG. 3 is an enlarged top plan view of the crimping apparatus
embodying the invention, showing a ferrule being crimped;

FIG. 4 is a top view of one die finger embodying the invention;

FIG. 5 is a side view of one die finger embodying the invention;

FIG. 6 is a perspective view of the die finger of FIGS. 4 and 5;

) FIG. 7 is a perspective view of a crimping apparatus embodying the

invention; '

FIG. 8 is a sectional view of the crimping apparatus of FIG. 8, showing
a ferrule being crimped;

FIG. 9 is a view of the coupled hose assembly after the ferrule has

been crimped.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, a prior art crimping apparatus is shown. FIG. 1

shows a top plan view of a prior art crimping apparatus generally indicated at
10. FIG. 1 'shows a crimping die 15, which comprises a plurality of




invention; FIG 8 is a sectional view of the crinping apparatus of FIG_ 8,
showing a ferrule being crinped; FIG 9 is a view of the coupl dd 5602003
assenbly after the ferrule has been crinped. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Referring to FIG 1, a prior art crinping apparatus
Is shommn. FIG 1 shows a top plan view of a prior art crinping apparatus

gener al I yoinel i & 8! WitRi A irfHe? fdminghswfaceonpri ses
a plurali %’;‘mgp&gé:ﬁiﬁbll%tsi%é%goghﬁ ?%lﬁ]gr@ﬁt ially spaé:ed pr i_or\g;?jt die

fingers 817watrangediradiilyfabout g lswithdial axis, 22r r Anfgedle simpedyinatisut a

| ongi tudi nal axis 22. A ferrule crjpoped in the rior art erinpin

appar at usPror aft qimping app@ratye rﬁ%ﬂ{e'g@?h BWYS{%&%BPW%" ghd Sﬁﬁépn’ﬁk’?%wed
ferrule, e_di ' ERventi on.
et or 1 1 ngt oo inBad 1BRLAR e BlsetlpRlbgRE o AR o e e R s P cent
i nventi onjngeffibMPi ng die 13 in' a crinping apparatus generally indicated

at 11. The crinping die 13 is conprised of a plurality of ,
ci rcunf er ent i aRefersipgcied FIS. 2 agdrd there visthown iRmRGcorgnfen ¥ Butitice 19,

d radially about a | ongitudi i . i i f
To T ol BESeRt hEnian (&, PRI ol s F B el e S R 205, ¢
22. As  shomnted H G5, 2 @i chimpiRg 8ig cidfier ediiprises opas epludality f ohgers 18

are equally spaced. FIG 2 shows a crinping di.e in accordance with the
present i civanfesentialhi spaced di¢ fisigers 4 & ewithulan e fofnMieg surace, 18 shows

t he same crinmping di uring th rLRLA r S L t4ceT i MPi Ng
appar at usaﬁrﬁfqgﬁgggﬁ'aﬁ% ai%r?m ﬁ?‘&"g@"‘;‘[‘ﬁ'gg@s%zg iﬁgﬁﬁng%g%rgnsu% r?a gteé/e‘legr:] t he

ei ght di ejffdRRar s il 2r idrifdBletdin, ofiented dlong the I¢ryifudival dixis 22. tAse
crinping process. In the crinping apparatus 11 of the present invention,
as seen i shewasSn BIGRd 23 andhdr dheraircemfprentiphy spaced gisr fiBeRrs A8 &l%nt die
fingers 18 as wel | er%s eight slots 21 in the inner formng surface 19 of
the die f?ﬂld%}yss%‘f or the metal of the ferrule to flow

FIG. 2 shows a crimping die in accordance with the present invention
prior to crimping a ferrule about a hose. FIG. 3 shows the same crimping die
during the crimping process. In a prior art crimping apparatus 10, as shown in
FIG. 1, there are eight spaces in between the eight die fingers 8 for the metal
of the ferrule to flow during the crimping process. In the crimping apparatus
11 of the present invention, as seen in FIGS. 2 and 3, there are eight spaces
in betwéen the eight die fingers 18 as well as eight siots 21 in the inner
forming surface 19 of the die fingers 18 for the metal of the ferrule to flow
during the crimping process. FIG. 3 shows the metal flowing into these
sixteen areas during the crimping process. Although FIGS. 2 and 3 show a
crimping die including eight die fingers having an inner forming surface
including a slot which is substantially cylindrical, the present invention is not
limited 1o the use of eight die fingers (for instance, six, nine, twelve or sixieen
die fingers are also contemplated) or to a substantially cylindrical slot; the
present invention may be used in a crimping die with any number of slot
conﬁguratioﬁs.

FIGS. 4-6 show a more detailed view of the die finger 18 of the prgsent
invention. As seen in the preferfed embodiment of FIGS. 4-6, die finger 18
has an inner forming surface 19 including a slot 21 formed therein oriented

along the longitudinal axis 22, as shown in FIGS. 2 and 3. As seen in FIG. 6,
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during the crinping process. FIG 3 shows the netal flow ng into these ‘
si xteen areas during the crinping process. A though FIGS. 2 and{3 2803

- crinping die including eight die fingers having an inner form ng surface

including a slot which is substantially cylindrical, the present invention
is not limted to the use of EI?ht die fingers f or I nst ance, _si x, nine,

twel ve or slok2telivides the diryBrgerai® infpdwocsrhséani lyeasguabportions 2(bendnt i al | y

i ndr i | ot ; t t b d th
oy nunberd dR. Spth ofuRRhGTAR FonuToed aredy ln S bfenar A RIER S oo
the die fig I?'%‘éﬁ&%?%@é ) %St g .Ia Wtﬂﬂm‘{gﬁﬁihé’ﬁbut@/oslﬁeébddi 50% dPiRé Gringred

enbodi nent nger as an inner formng surface 19
i ncl udi ng farmlr@sm&ﬂadaﬂ@red therel n oriented al ong the | ongi tudi nal axis
22, as shown in_FIGS. an . As seen in FILG EP 2003 sl t 21
di vi des the dielhe ﬁ&éﬁh@%ﬁb‘sq Q@V%Q&QF&htqfa‘iq’c@P'@@ﬂﬂ?e ﬁqceﬁgﬂ%% and

27R, each e Sul ar n r t | e
finger cﬁ%%Mgésl OF?% fr@\ﬂ ﬂfh% hFE?FU(%% agfgi%t aéﬁ h’[ gﬁa ?EB%O g @

i nner fOfdﬁpwdmg Upea the. sxirél(bf $h@ﬁer%em@hgerMVQ fmdeqnﬂrhpcﬂutsudfef | ci ent
size to acconhmdate displaced nmetal froma crinped ferrule. Thefglﬁ th of

]'Ehe IsI ot wliameterr (ODy éﬁ)éﬂ@ﬁ%equ FHBP%rSzié'aéﬁdt'ﬂebqt&eleﬂl hepEbs P nped. A
between t RETad efulp) AR Fdss ciBleried SRBSHEhe LiRn G Bfic%a RefiBdo T

when cri N figalacring didraeter ofalGnglﬂ'\mCMerﬂadesa@fﬂhersl@tf2ﬂﬁ)c'é98dTrn thiehdier adi us
of the slot 21 located in the die finger is 1 mm_ |In another nost
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O her sl ot i'gurarti ons requi renment's t he speC|
applicati on thieednd dimgenvissi @FechmFl @ther ashmtwsoafg;.lrdbons ewvhioh meet dhbodl ment
of the inventjve die finge sl.ot. 21,can be seen in FIG 5

The .depth
i n phant offPAVERBEBL © thﬁ@‘*‘i‘mp'ﬁ?'ﬁ?ﬁ@e§fﬁ°f%fb‘(és'?@e%f the die finger 18.
Al'so seen in Flgs % shwd B%ldé’Qbe 8h¥ e di9 e RBBTIHInSEAIAE BieXingethi ch i's

sized for engaging a cam
18. The depth of slot 21 can be seen in FIG. 5 in phantom, located on the
inner forming surface 19 of the die finger 18. Also seen in FIG. 5. is the
oppositely facing camming surface 25, which is sized for engaging a cam of a
crimping apparatus.

The slot of the inventive die finger 18 may be formed by either milling
or grounding a slot as a final machining operation before the die fingers are
hardened in the machining process. It is envisioned that any other method of

‘ ) forming a slot 21 in the inner forming surface 19 of the die finger 18 may be
used.

The full perspeclive view of the crimping apparatus, generally indicted
at 40, with a hose coupling ready to be crimped is seen in FIG. 7. The
crimping apparatus 40 is interconnected through four corner tie rods 14 10 a
fixed cam 17. This cam 17 engages the oppositely facing camming surface
25 of the die finger 18, as seen in FIG. 5. A plurality of die fingers 18 that
make up the crimping die can be seen in FIG. 7, and are slidably mounted

within corresponding tracks 24 of die cone 20 for radial inward movement

towards longitudinal axis 22 of the crimping apparatus 40.




crinping apparatus. The slot of the inventive die finger 18 may be forned
by either mlling or grounding a slot as a final machining oper th S&P 2003
- before the die fingers are hardened in the nmachining process. It is

envi sioned that any other nethod of formng a slot 21 in the inner formng
surface 19 of the die finger 18 may be wused. The full perspective view of
t he crinpi ng appier abne, 20 asesfayeyeratiyi aiedricalt skdpe \ﬂrldhlrmlwdpﬁ acbapei ng
ready to be crinped is seen in FIG 7. The cri in% apparatys 40 .i s

i nt er conneRAHEN 146 WiR IsRAUNES IR RistEN BwnLID phant m Pked. chhe PRIORhi s cam
17 engage Sl s I r.f.ace hesy divg, f Lger 18,
as seen iﬁokﬁ%aoggﬂ,ﬁéfgﬁjﬁgpﬁ%yeg?ﬁ]m'ﬁgﬁg%rvg'ﬁ.ﬁgyiyﬁ%tr%faﬁtgkgz'uﬁ féﬁn\gri npi ng
di e can beysapd pistdn 28 afe aNdatabR & iRl theBient@te 201 &Rd rtrigasingsdiendi ng
tracks 24 of die cone 20 for radial inward novenent towards |ongitudinal

axi s 22 ofaxialy upwardindo dbepositien stmwry in FIGSBrPbw @ogomyiantiopak hydrauyic of

N i ndrical ,sh d.incl. .ab tjon. 26 whi,gh_j
doupl ed | SVesBERCGBRTEAR At N et PERE 3 e MmA 400ahd of an
hydrauli ¢ v 3R fidbe or %g@gqxlrémébw% 12rindd8r frMike3thaisholingt on 28

are actuatable to, nove t cone 20 and crinprng die axially upwardly
to the podidmdhe shiowping poBitiGn of FbG. & ta time lmading) aestrpasitian oEFIGyAt em

generally indicated at 36,..inc LN u 3 raulic. |Lines 40, and
hydraulic fluidD t$ﬁereaﬂ %0%3%0} E%e?-rgég%ﬂl% 9\%%@6&%@&”8@"?&@% Re (not
shown) fr I MR I f : [ e sition
of FIG 7.&%&?ﬁe§iﬁ'egﬁbpgqs%isg%hg?h% I&EH%g,geg?eﬁnq%ggng?@alﬂlﬁ%sz ?Outglgl ng
sits upon apergliendlopasib@n dfoFi@v8, therpume 3d4dsitomed et apdsramos0dé FIG 7

Vvt h [ | AN f FIG 8, 8 i d 30
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cone 20, %?‘d%h@,gwéisﬁ (t)r% ‘E!ti%elﬁl%| §ﬁ§llfﬁbﬂbl’d¢§ﬂm@| dppcitehRiciipesinnghy faci ng

cammi ng surface I e fi'ngers 18 inpinge upon'the cam 17, the die

fingers 18urface 26 ofitke dit fingtral 18/impinge dippnathenepro ridc Kie Zie singetigdPnst the
Li);t I( Egt azaﬁgsﬁi?s%cieﬁ rFéd%tlyB“lnv:frgr%IyS%fo%lfge tr%fckg hf4 pain%l %@ainsst Sjﬁ% jﬁﬂin@; ggnt rol
shown in FIG. 8. The stroke of the piston is set in a control box (not shown)
so that the radial extent of crimping is preselected. Different size die fingers
are employed for different categorical sizes of hose and fittings.
The crimping apparatus shown in operation can be seen in FIG. 8. In
operation, a hose fitting 50 generally indicted at 50, is assembled onto the end
of hose 78. In the case of the two-piece fitting shown, ferrule 74 is first
inserted over the end of the hose 78, and then the threaded male stem 66 is
‘ ) fully inserted with the hose end 78 abutti'ng against stem shoulder 84, and
shoulder portion 86 of the ferrule 74 abuts against hex 88 of a fitting 51.
The resulting crimped ferrule 74 is shown in FIG. 9. Crimping with the
crimping die of the present invention, having sixteen locations for the metal to
fliow during the crimping process, results in crimped ferrule 74 having sixteen
ribs 76 spaced circumferentially around the ferrule 74 (see also FIG. 3). As
mentioned above, prior art ferrules crimped with eight die fingers may have a
tendency to be uneven or bulge due to insufficient pressure about the ferrule
during the crimping process. As a result, the extra metal flow between the die
fingers may form uneven and sharp ribs on the crimped ferrule. With the die

finger of the present invention, the slot 21 in the inner forming surface 19
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so that the radial extent of crinping is preselected. D fferent 51' z§EFpllﬁ
fingers are enployed for different categorical sizes of hose arJd f ti2 @s

- The crinpi ng apparatus shown in operation can be seen in FIG 8. In"

operation, a hose fitting 50 generally indicted at 50, is assenbled onto
the end of hose 78. In the case of the two-piece fitting shown, ferrule 74
is first prAYisleseanosdditiondl plageofortmetalodfsem7ihe éﬁdubh@w%oheduﬂngath@d mal e
stem66 is . fully insert wth.the hgse end 78 aputting agai.nst stem

shoul der SAMARG PIRESPerhiS A el diase femelal (b Bowaesils df 2 40, hex
88 of a fié\}ein”&irﬁﬂ)-abg?ﬁtﬁ@?éﬂ ipg crinped ferrule 74 is shown in FIG 9.
Crinping with the crinping die of the present invention, having sixteen

| ocations for tTiee reittabntlocatidneyvicktead pftthe priompitrgight noations) fwuthies in
crinped ferrule 74 having sjxteen ribs 76 spaced circunferentially around
the ferrulmetal toshawguwiig-the csimping Presass G redditeIn @ mareaiqundedr ul es'

crinped w j ] i a1 t bul ge
due To i ndcRrRL I UBnieRPEEY, Fter o LRSI (et SRR R 0
process. AMametasiD) of theecrinipedfermilaresémmdrainesagbhe THecapéiatost themay
form uneven and sharp ribs on the crinped ferrule. Wth the die finger of

the prese@ctagenaishene fore patertial leakpaths indhe hose ceuptinguAdding asie 1 1

dur i ng. -t e, £rcn e FAELE 18 Hachlel i ol Ridngl 4ID) BF METHUE fpl,

resul ts i mnacgRigonad\shaperiond mbmrolmted ehbpee THe b sbxided shapat i ons,
instead of the prior art eight |ocations, for the netal to flow during the

crinpi ng Heleseae epselsapptential Izakpath pihieedbesassedhers A Be lenggfet er
(1D). Aft%(rgt dr{gf'a@%;%tilﬂ% eingld%héiaﬁe?&e(rlngh?t’hetfggrgié]s' de diameter (ID) of

the crinpe rrul ese s an octagon. e ap s'of the octagonal

shape form pot éifte fdregomg geddription dnkilhegatico ephbatimeptdbhthe psésdnt 21 to
ID) of the ferrule from an
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descri pt i drelahe fior¢égaing atasedpiiorb ofitieeinvention ih exempiamtonly, and that the

scope of the invention is to be limited only to the claims as interpreted in view

of prior art. Moreover, the invention illustratively disclosed herein suitably may

be practiced in the absence of any element which is not specifically disclosed

herein.




i nvention have been shown in the drawi ngs and described in detail in
varying nodifications and alternate enmbodi ments. It should be uh§ie3ER 03
however, that the foregoing description of the invention is exenplary
only, and that the scope of the inventionis to be limted only to the
clainms as interpreted inview of prior art. Mreover, the invention
|IIustrat|ver scl psed herein suitably may be practlced in the absence
of any eVéhahis ¢ FEHP Bs not specifically disclosed herein. 9 11 SEP 2003
What is clainmed is: 1 Adie finger for use in a hose fitting crinping

aphar atug havipg, aecotiedtieetlichod A iing bpBbfilé Padire dconerinanged

radi ally Tabouth 8l havi ng "an inner

form ng %g{ ﬁ{}Qmﬁ qgeqmgté?ébrée@uam@edqam«auymmmmmgguzml faxis,
engagi ng COI’IIE aped cam of the crinpin appar at us

e
i npr ovengatd idie! finger: hasing |amnmna°rofqﬁmn§9 SUFBEE 2N PN IPISIE yot{a%bgent ed
al ong the | ongitudinal axi -. The die f f C Agsai d
sl ot i nclcawsing SEHgES, S'W‘itfﬂr £RG2918,2 hcorij%’ge{haﬁ’gtdhkﬁh} ngﬂgr%gtgmdgl n the
direction of dludedierei n sai d sl ot includes a
| engt h su.%’?taé%lpg M&%EEQ? %Ero’%in?ent

the length of the inner m )
A crinping di edi@innerdorming surkace inctideg a slohpriagtegps ﬁPQttE@ @ﬁ]qu I udes a
cone in which said crinping die is arranged radially about a |ongitudinal
axis, sa@xib.crinping di-e includi ng a plurality of circunferentially spaced,
adj acent die fingers, each of said die fingers having an inner formng

surface and an oppositely facing camm ng surface for engagi ng. i cal
shaped cam of Tﬁwd;ngng@n ofjclappal, avhereinprid slot ipplRdess %V%Qﬂ%ﬁ? dﬁ-bﬁﬂ i ses:

gpl eﬁ? ij cg;]:gln.glheqngn havh?% aneg? ﬁue E%&ﬂorﬁgoisfﬂef I%%gjtbﬂﬁilapﬁkﬁg apds! ot
wher ei n %ﬂ#&eﬂ Qhid £\EJ*t ir'l‘i,lﬁﬁjé%, 4 ﬂé’r%ﬁ su'ésltbfﬁllalm E@hélyodhaéengtb affibe |ny'pf§t h of
r .

t he inne orm ng surface. e crinping die of claim3 or claim4,
wher ei n gbtminlg |afabesl ot is

3. A crimping die for use in a hose fitting crimping apparatus that includes &
cone in which said crimping die is arranged radially about a longitudinal axis,
said crimping die including a plurality of circumferentially spaced, adjacent die
fingers, each of said die fingers having an inner forming surface and an
oppositely facing camming surface for engaging a conical shaped cam of the
crimping apparatus, wherein the |mprovement compnses

at least one die finger havmg an inner forming surface including a slot

' ) oriented along the longitudinal axis.

4. The crimping die of claim 3, wherein said slot includes a length

substantially equal to the length of the inner formipg surface.

.5. The crimping die of claim 3 or claim 4, where?n all of said siot is

- substantially cylindrical.

6. The crimping die of any one of claim 3 to claim 5, wherein said slot

includes a width from about 5% to about 50% of the inner forming surface.
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substantially cylindrical. 6. The crinping die of any one of cl ai)[fg Bo
claimb5, wherein said slot includes a wdth fromabout 5% to abbut E 030(93
the inner formng surface. 10 I 1 SEP 2003 7. The crinping die of any one
of claim3 to claim6, wherein said slot includes a depth of sufficient

si ze to adcomutig erimpipg adiedohenylorfer omckainmc8i topeldin €6,r whereis. saitieslot
crinping di f any,one of claim3.to,claim?7, ere, said die fipgers are
ol ght in iides CHE SoBEEnS Se O eI oHisP RSN NTaT & The
crinping ?}i?n dférmlg] 3toclaim8, wherein all of said die fingers have
an inner formmng surfta

a fitting on to a hose end, said apparatus having (a) a crinping die
including a plurality of circunferentially spaced, _ adjacent die fingers
that are &qual IWhepad@ing diecef Iy eae @f ¢laimr3 iyeleimimavhiriesaiddig fingers

engagi ng. e stian AR S A L s BERRBLARE, Wi ch sai
crinping die inpinges; (b) a platform adjacent the crinping die for
receiving a ferrule and positi oniar;gn/a crinpabl e portion thereof between

sai d di e 8i ngerlhe ¢rippinonadiernf daim i tlaim Samdrecein mlliafgaitl dierfingarsh@veo t he
camm ng sur.f acefto.caus$ { he g%n@ n tdi e to be displaced radially

i nwar dl y ﬁadp'ﬂg'f QrIENg pRPACE hetn Fisﬁ%'the same on to the hose end;
wherein the inprovenent includes: a | east one die finger having an inner

formng surface including a slot oriented along the |ongitudinal axis. 11.

A net hod 4P. crilm@Amgpraraius doecmping a filingondel alorg et said@pperatusa)
pl acing a Lerrul e circunferentially about-.a hose end with a crinp zone of
a erinpin 5'|5'|gar atus, said crinping apparatus having a crinping die
including a plgapl ity ceimpihg clisTigtlading bl plusaitgad crdlimferemtistly spated,! y
about a longitudinal axis of the crinping apparatus,,K adjacent die fingers
that are @giageny die fingers that are equally spaced, each of said die fingers includes
. an inner forming surface and an oppositely facing camming surface sized for
engaging a conical shaped cam of the crimping apparatus against which said
crimping die impinges;

(b} a platform adjacent the crimping die for receiving a ferrule and
positioning a crimpable portion thereof between said die fingers;

(¢) a means for moving said crimping die relative to the camming
surface lo cause the crimping die to be displaced radially inwardly against the
ferrule and crimp the same on to the hose end;

-) wherein the improvement includes:
a least one die finger having an inner forming surface including a slot

oriented along the longitudinal axis.

11. A method of crimping a ferrule on to a hose ihcluding the steps of:

(@) placing a ferrule circumferentially about a hose end with a crimp
zone of a crimping apparafus. said crimping apparatus having a crimping die
including a plurality of circumferentially spaced and arranged radially about a
longitudinal axis of the crimping apparatus, adjacent die fingers that are equally
spaced, each of said die fingers includes an inner forming surface and an

oppositely facing camming surface for engaging a cam of the crimping

11

ce including a slot. 10. In an appardatus for crinping




spaced, each of said die fingers includes an inner form ng surface and an
oppositely facing canmm ng surface. for engaging-a camof the criinbiSﬂ’. 2003
1 SEP. 2003 apparatus,. wherein each of said die fingers has an inner
formng surface including a slot oriented along the |ongitudinal axis; (b)
applying a force to cause said plurality of die fingers to nove, (%%

movi ng t hapmiretis, nybesein agaeh 16f $3idedigl Ynagysi Ras amdnpes fIPEng o$HTq

di spl aci n tal _of the ferrule betwee ' t die fingers and in the

sl ot of égﬁlﬁ‘alﬁg aSiet Qyiented ﬁ&]@%dx\@@n{@%gﬁ&%nen“y secure the ferrule
about  the hosgy)endandRinds ieick'b @a0sé BBRIpIDMINIE! dRetfingérofo mlovem 11. 13. A
coupl ed hose a@genbﬁeﬁﬁhncq%dﬁ]g a hose a’r??a coshupl Ing on at |east one end

thereof, the cejpl i npvingtheddiedingefseradially iowerdipageinst the festiecand cl ai m
.11. 14. A die finger_ substantially as herein descrjibed with reference to
any one " of ¢ HE)enbUEPIRANE ML hE TR e PRHESA BRI IS (P RAT . 1. A
crinping die substant iall; i L nechotill heeBfS IR Yefnl@aBBYt  one
of the e S(ﬁ@'e‘ﬁtsesaa% éﬁés%'ér‘é{d?%gnﬁlrgt%e&g@g%%panﬁﬁng%ﬁ: av(\jl*e ngs. 16. An

appar at usht plosereém@®i ng a plurality of circunferentially spaced adjacent

die fingers substantially as herein described with reference to any one of
the enbodinents illustrated in the acconpanying draw ngs. 17. A nethod of

crinpi ng ferrul e subst hal L @iiL; cribed with reference to any
one of th 'enﬁ%g?rr%%t€”T§€@Jg?rtg%(ggﬁpﬁgtoﬁg%gﬁggﬁpanyi ng draw ngs. 12

13. A coupled hose assembly including a hose and & coupling on at least
/ one end thereof, the coupling including a ferrule crimped by the method of claim

11.
14. A die finger substantially as herein described with reference to any one

of the embediments illustrated in the accompanying drawings.

15. A crimping die substantially as herein described with reference to any

one of the embodiments illustrated in the accompanying dr_awings.

16.  An apparatus for crimping a plurality of circumferentially spaced adjacent
die fingers substantially as herein described with reference 1o any one of the

: ) embodiments illustrated in t‘he accompanying drawings.

17. A method of crimping a ferrule substantially as herein described with

reference to any one of the embodiments illustrated .in the accompanying

. drawings.
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