.1 O R NG SEAL FLAT FACE FITTING 0 6 APR 2004 Background of the Invention
Field of the Invention 5 This invention relates generally to hydraulic hose
fittings. More particularly, it relates to 0- ring face seal fittings.
Specifically, it relates to inproved fermale portions of O-rind seal flat
faced term nations, for tube and hose ﬂittings. Description of the Prior
Art 10 Oring seal flat face fittings are known in the artl6 ABpildial | y, the
femal e portion fornms part of a separate fitting or connector that connects
a hydraulic hose to a machine, equipnment, or fixture or is fixed upon or
directly a part of a tube that connects the tube to a machine. equipnent,
or fixture. In one formof the fermale portion, the end of a tube is flared
to the point of presenting ®-RISGIIEAT- FRRGUFANBFTENGG t he tube' s open end.
The annul us has an inside dianeter substantiallTy equal to the inside
di anmeter of the tube 'fromwhich the annulus is created. The annulus is
supported by a collar or sleev% thq; i,S r@ggdtk%elded, pressed or
ot herwi se affixed upon the tube known in the art against
t he annul us opposite of the flat engdbegiengvawey fromthe tube(see Figure
1). 20 For connecting the fenmale portron to-the male portion, a nut having
i nt ebnal t Fhsaoeentionvelates generply to lydradic hpee fitings. | Morespratieiiar ¢t ralatesde fed

di anmet er . unt hr eaded. por i on shaul der. _covering the renpg nin rtion
of "t he- TS e SepTETEenSPPBe g TRGaE PR SHTerAL Mapdp L CLOnF St Tt

sl eeve. sIhe 0RhGRHL FRbas PRy sO fiftidpd. face including a groove for housing
an Oring, and an Oring therein, and external threads proxinmate the face

having the O ring. Upon connection, the 25 nut is threaded over the
external threads of the nale porﬁion" The igrEadiEg action reduces the

di stance between the Oring face L f the nut. As the
shoulder' s i nsirfg dLpwet Bice fitfink a8 kbR ihNRe aut Shpraly ametienalefpotiod RRfk a

portion of the supporting collar or sleeve, the axial restraining portion
( enumrer ataeihf20separafd fSingloranodngyor thdteonmastd aibydandictlivee (@ 2 PrRghinG s UERNREN!. OF

fixture or is fixed upon or directly a part of a tube that connects the tube to 2 machine,

equipment, or fixture.
In one form of the female portion, the end of a tube is flared to the point of presenting a

15  flat-faced annulus at the tube’s open end. The anoulus has an inside diameter substantially equal
to the inside diameter of the tube from which thé annulus 1s created. The annulus is 'suppoﬁed-b)‘- ’
a collar or sleeve that is brazed, welded, pressed or otherwise affixed upon the tube in a manner
well known in the art against the annulus opposite of the flat end facing away from the tube(see

- Figure 1).

20 For connecting the female portion to the male portion, a nut having internal threads
covering a portion of its interior and having a reduced diameter unthreaded portion, or shoulder.
covering the remaining portion of the nut fits over the tube and about the annulus and the collar
or sleeve. The male portion has an O-ring face including a groove for housing an O-ring, and an
O-ring therein, and external threads proximate the face having the O-ring. Upon connection, the

25  nut is threaded over the external threads of the male portion. The threading action reduces the
distance between the O-ring face and the shoulder of the nut. As the shoulder’s inside diameter
is less than the outside diameter of at least a portion of the supporting collar or sleeve, the axial
restraining portion (enumerated 29 in FIGS. 1 and 2), the annulus and the Q-ring face are

brought into sealing contact.



« brought into sealing contact. 2 0 6 APR 2004 In another formof fenale
portion of Oring face seal fitting, a sleeve which includes a flat end
face is brazed, wel ded or otherwi se affixed to the end of the tube. The

sl eeve has an overall outside shape sybstantially simlar to the

conbi nati on of the annulus and the support, of the previﬁ%shﬁgﬂ@scribed
form(see Figure 2). 5 Both of these forns have significa I vant ages
in both production and operation. First, they both require a separate

sl eeve to be produced and affixed to the tube, adding to the cost and
conpl exity of producing the female portion of the Oring seal flat face
fitting. Second, this style of fitting has a tendency to | oosen, |eak, and
fail under cegptaabihet dhih bf Gisale PWaivnt HRO-riryice sgdfitiing) ai Sedveighiel includes a
relation to the male portion of the fitting, such as upder t 10
i nf | uendlat eod fagepiadirazedp svsldereorrqtherviny #fixed i Hei @a,ofttﬁ% tiybe; Qf honlepyt frepn
the femal e porti.on and 0 : )
Thi s of EYGERONTEe SratoiPRaniy FElafBHAE sbRBiRitb bPukbRuBREnk Py QURER, of,

as depi ghepkel Rublydesittd fofm (eFigeabjguration, side inpacts to the fitting
creates a nonent "about the axis of where the male and fenmal e portions .
connéct. Thi Bothroft these, formaihave sienifieant clispduanteges 1p o) erqgsueteRRNE ARSFIURS-

Lo Uhe TR RO LLan CONev el AMOLLURE! 300,00 and Sl b A0SR0 B RIS

t hensel cordin ere 1s a contiAuing:

need f Ol an @ ddnieS82¢ frodcif@artelalel potbon bNGk Wiing seul fla faak diting.t Secundof
sinplified constructi'on that has an i nproved resistance to | eakage brought

on by lthisseyle of fitting bah dyendanant forigossh, ek, anbail wdpmearizinotondionsny ¥ep dhe
20 The present inventjan has as_an object the provisjon-of a I
flat T agemhie pogh 5 HEPGH Ry SrPBnB BRBPLT SRECTololranr Trpedueh as (et e,
The 4Br e§8RtedcBY 6P ihPR 850 DR fittihg berinki@s thofridiae befaén Ihoferdble PorGd kng
seal flat face fitting, including a femal e portion, having inproved _
r esi st anhenttcaneaksayde mubtagtun av tylodssos dhilngtuadersardemningntly fefgedio fittings
vi bration of the tube. 25 The presgnt invention i-S an i oV i l
flat facwhersthy W&ed? %'F‘Heast%éa%;\ﬁ e 4mﬁ1e{ms conhguraﬁon,@crc m%%cg o' {e fﬁﬁﬁ‘g
creates a moment about the axis of where the male and female portions connect. This, in tumn,
causes a torque upon the female portion relative to the male portton. However, opportunities for
15 twisting can present themselves where the tube is not bent.
Accordingly, there is a continuing neéd for an O-ring seal flat faced fitting, including a
female portion, of simplified construction that has an improved resistance to leakage brought on

by loosening caused by twisting of the tube.

Summary of the Invention

20 The present invention has as an object the provision of an O-ring seal flat face fitting,
including a female portion, of simplified construction.

The present invention has the further object of the provision of an O-ring seal flat face fitting,
including a female portion, having improved resistance to leakage brought on by loosening
caused by twisting or vibration of the tube. _

25 The present invention is an improved O-ring seal flat face fitting of the type having a male
portion including an O-ring, and a female portion having a tube with an inside diameter, an
extended peripheral limit having a diameter corresponding to said inside diameter, a nut, and a
joinder portion. It is improved by the joinder pertion including a void having a portion
extending radially beyond the extended peripheral limit.

30



. portion including an Oring, and a fenmale portion having a tube with an

. inside dianmeter, an extended peripheral Iimt having a dianeter

-. corresponding to said inside dianeter, a nut, and a joinder portion. It is
i mproved by the joinder portion including a void having a portion
extending radially beyond the extended3peripheral limt. 30 3 0 6 APR 2004
Brief Description of the Draw ngs The acconpanying dramﬁan AP@E@F are

i ncorporated in and formpart of the specification in MhIC% ' nuner al s
designate |like parts, illustrate preferred enbodi nents of the present

I nvention and together with the description, serve to explain the
principles of the invention. In 5 "' the drawings: FIG 1 is an elevation,
with one quarter cut away, of aBfiefidserigivsh cfftheDhwdngulic fitting of prior
art; FIG 2_is an elevation, with one quarter cut away, of a fenale end. of
a hydr aul i THeacEemBARYENg GaMeRESaMRich BEE iInFeEportadgn and Eqrwa?ﬂ Aribe fpacH1c@Hen in

quarter t f f t I a
preferr egﬂmhqﬁ% st algf‘ gﬁ%ﬁg hl%ﬂ'rl']rf(j;jarg lnI% *%{Q%% %%e(ea f"ﬁ ghﬁ%ﬂs épgln&gg Sggtat i on,
with Onelrﬂﬁﬁtﬁdﬂndqugetawm e desdriptidheserrdo ekplainyielpandiples bf theiifgention. In
|nclud|ngpa preferred enbodi nent of an O-ring seal flat face, in a bent
confi d5HVINES:GS. 5a t hrough 5e are elevation views, with one half cut
away, depi ng S ng e n
v, (P U8 SEAREESHIA NP el LPLMIA BEBICEAEH, STRRLIE Rl oF
farm ng prigsat; FIG 7 is an elevation, with one half cut away, of a forning
press, including, a tube to be forrred FIG 8 is_ an elevation of a fi
punch: 20 H0G2 19 angleystian.cyih iogn quartes cybawan ¢untemale mdp! a0y gulip ﬁttmg of
elevatlanofm@ third punch; and,

10 FIG. 3 is an elevation, with one quarter cut away, of a female end of a hydraulic fitting

including a preferred embodiment of an O-ring seal flat face;
FIG. 4 is an elevation, with one quarter cut away, of a female end of a hydraulic fitting
including a preferred embodiment of an O-ring seal flat face, in a bent configuration;
FIGS. Sathrough 5e are elevation views, with one half cut away, depicting the progression of
15  forming a preferred embodiment of an O-ring flat face;
FIG. 61s an elevation, with one half cut away, of a forming press;
FIG. 7 is an elevation, with one half cut away, of a forming press, including a tube 1o be
formed,
'FIG. 8 is an elevation of a first punch;
20 FIG. 9 is an elevation of a second punch;
FIG. 10 is an elevation of a third punch; and,
FIG. 11 is an elevation of a fourth punch.
Detailed description of the Preferred Embodiments

Referring to FIG. 3, a preferred embodiment of a female portion of an O-ting seal flat face

25 fitting 10 is depicted. Female portion O-ring seal flat face fitting 10 includes ] oinder portion 12,
including camming portion 28 and axial restraining portion 29, tube 14, annulus or flat face 16,

nut 20, bore 22, void 26, and hose stem 24 including wrench flats 30, hose stop 32, and barbs 24.
Joinder portion 12 can be formed by various tube forming methods known i the art.

However an approach that is well suited to produce such parts, where the parts are of the



. FIG 1l is an elevation of a fourth punch. Detail ed description of the
Preferred Enbodi nents Referring to FIG 3, a preferred enbodi nent of a
femal e portion of an Oring seal flat face 25 fitting 10 is depicted.
Femal e portion Oring seal flat face fjtting 10 includes joinder portion
12, including camming portion 28 and axial restraining fdoff APRHIRY, tube
14, annulus or flat face 16, nut 20, bore 22, void 26, and hose stem 24
i ncluding wench flats 30, hose stop 32, and barbs 24. Joinder portion 12
can be forned by various tube form ng nethods known in the art. However an
approach that is well suited to produce such parts, where the parts are of
the 4 0 6 APR 2004 configuration of FIGS. 3 and 4, and done on a vol une. . ..
basi s, icenfuRtiagbeFIGIe3 dind 4,0mdi dupe orRefvelunn§ativ iFIbESProgres Ve dif farming.
that process is depicted. The gverall press technique and equipnment is well
known i mefgrangie FKadt SibiovgBile th@HPIRS szﬁfﬁqwﬂe‘gescri bed here. However, those
details specific to i) |04 ' of th©aftiang nseddpided had fulllgce
fitting 18112%‘? o‘feﬁ%ﬁ B?egégg@ﬁhﬁggﬂn&t)‘%dg%%ﬁF)s(r)\\t)vv#w%%va%_e_ner al confi gupr ation of ~
the preggsdrbedbierel Hdvaner, thisehizsils ispecifee toi pradiucing jaindagpertiend2 of Consg selile 38
of one of which is depicted in FIG ? Eaﬁp di e tatfion holcﬂsl <
i nt eb chdlayBabfidting B50RBe DEsent 1Y T8 IR Ahe generl SPrREHayQne the Bregs b2
depicte that, is used .t . h4af WhirRGs &4eatd thEd isni shed
part. T%én"é‘i’%cItt#‘B%Sl?‘ga'émglc%%@tg[hﬁ%%t Ee b?lgf) is?reﬂgnfg{lg?h or bpg&a}dj usted for
| engt h Wi bR gidg£idnsholdiateectangeablsdied BRir Eschntie fRibas atGinttgpil cleeddn vick (mof i r st
t hrough fourth punches 54 through 60, respecti

V%Iy.rfo nted.t o .each ram

AN aut o depinteds freajs yaoto s ghedereth of Sieereamairchibedinie g aa s M 5T OEadh di e
38 incl udes, ' hel,l A i 2 cel n
conpr es$rbA B AR Fa Rt o gy fof Bl R LtBRS Thetbre dlRolr s (o

di e 1ps idégmédg%lithaﬁ}@t asughgpidc padvhes 54 tupahei, espictieely, frounte e ezoh rad. of
each die tan be replaced). Upper die shell 40, upper tube 15 insert 44,
conpr esshomutb e speay (nowdapietrd 18 peached at thg lopd|SERER- t ube i nsert 50 are

non-formn ar.eas .of, the die,: ' i I E&sighan
ube 241 hEech e mdBripder vrPrgie M0 o Begh 12 g L

ar ea durthsgz;é hewtOtiBisRal 48,266 $evantbainbdrt $@r Bahati¢ Bridersisatanddus stpdtapablRot e

in FIG 7 how sonme of tube 14 extends beyond. form.insert

components (i.e., form insert 42 of each die can be replaced). Upper die s%%ll 40, upper tube
15  insert 44, compression tube 46, lower die shell 48, and lower tube insert 50 are non-forming
areas of the die. These areas are sized slightly‘largerthan tube 14 that is inserted. Tube 14 will
expand to fill this over sized area during the forming process and will foreshorten
commensurately. Note in FIG. 7 how some of tube 14 extends beyond form insert 42.
At the first station, tube 14 is loaded into die 38. The next four stations include first through
20  fourth punches 54, 56, 58, and 60, respectively, and are capable of applying 25 tons of force
each. Stations 1 and 2 each have a stripper plate (not depicted) to separate tube 14 from the
respective punch 54 through 60 after forming.
In operation, each size of tubing is cut to length, wire brush deburred, and washed to
eliminate extraneous metal partictes, all prior to being introduced to the press. The press is
25  prepared with the correct size of die 38, first through fourth punches 54 througﬁ 60, respectively,
stripper plates, ejection rods (not depicted) and loader rod (not depicted) mounted. The auto
loader is adjusted for the corresponding size tubing. A cut and deburred tube 14 is placed over a
die 38. A small amount of forming oil is sprayed over tube 14, Tube 14 is driven into die 38
until the ejection rod stops its travel. The loadertod retracts. Die 38 is rotated under first punch

30 54. This is station 2 where tube 14 is primarily expanded near its opening as depicted in FIG.



. At the first station, tube 14 is |oaded into die 38. The next four stations

include first through 20 fourth punches 54, 56, 58, and 60, respectively,
-. and are capable of applying 25 tons of force each. Stations | and 2 each
have a stripper plate (not depicted) to,_separate tube 14 fromthe
respective punch 54 through 60 after fotming. In operation, each size of
tubing is cut to length, wre brush deburred, and washed %%5 ﬁ#@ﬁinate
extraneous netal particles, all prior to being introduced?*t A mpress. The
press is 25 prepared with the correct size of die 38, first through fourth
punches 54 through 60, respectively, stripper plates, ejection rods (not
depi cted) and | oader rod (not depicted) nounted. The auto |oader is

.ad] ust edsf OputldM® rORERS RERHINGpStias 28UBIrRpunés S4ikdancksdalia fired topés 14 i s
placed over a die 38. A small ampunt of formng oil is spraﬁed_oven t ube
14. Tubecdmadted. dFirsy phn¢hh$bregiaatsaPie Fhis miatadandpeecerhpyngh 58t dpis is 81eR dvel .
. The | oader r retracts. .Di hS :Q ! C Jhis is
station ?’%ng%cwgl%rpgn g§ %ﬁ%:b?llé léeg%lg%ggggﬁjé% ! hs@d(;ggn?%%%ggﬁagb%t ed

in FIG 3Qn&ARBI 284d 5fop.is botitacidds OSRbadipees s6acesmiNndDieG8ts aiatad unddrnisitd
punch 54 advances until a fixed stop is contacted. First punch 54
r et r dct spubhe 83 dhisisrstatonddvhera seinde perPnplZrrilinssl4 Tiplded at the aep sxpandedihyr e

the caromn ortion.28 of tube.l4;i iy ned: j oC i |-
Second pﬁfﬁ‘&%‘ Eeveféa \% ,9%8??& At ?Tpléeq }n>s<Fe1 g’?é?b gﬂ}rgg‘é%ﬁ‘ﬁ égc%dgg{]degg E%ﬁéi b%ﬁonné%O%G
retract Sao i@ dR839. STHiRT AR 58neeactd. DI 85s patmed ubder faUtitspingh $0aThisris 4tavibrer e

joinder portion 12 of tube 14 is folded at the area expanded by station 1
over to &5whiehrcertinugs foldpigeand domingflat fase 1 6. Thee @sidafdiamey efflamesd Cumtil it

bot t t i t di 8. .Thi : , \ i t
onder T otfiRd SRURERSF T QP oBReheRl s il o Seefiy b S0 r
formag bhith diaegads. DI isnsiatel depamtiestionfcyiihédr (hawepitted).sThisrsmid final

si mul taneously. Fourth punch 60 advances until it bottons out against, die
38. Four statiorl @hpertelte Bhisrepeciesk tEhe ampcaion gylinder advaness. M@RCIAA 2B RISEHPRHFPd 2nd

oyl | nder ok deict edh Thl s 1341 e Honah po3YALLOBRSIESd MRt o

ej ect ed. advances, advancing an ej ection

formed pgoly-fii(hét pial)abtivates t50gbwamg offithe ekpssaddopned pars Tevejauion of lindee
38 and exposed. A _BJOMFOff (not depicted) activates by blow ng off the
exposed, rdtmcwsed hpdie is idlatedajnder the foacing @M. retracts. The die is rotated

unde{s the l"lci%daib%ge glgff?rg{-ignnis listed for one die station. All six die stations are in a circle and as
" each die station is rotated, all other stations rotate simultaneously. The four punches 54 through
60, respectively, simultaneously advance on four die stations while loading and ejection is also
simultaneously being performed. |
Before the formed part is sent to other processes, the formed part is sent through a vibrating -
20 media. The vibrating media produces a hammered, matte finish on the surface of the formed part
and removes any external residual flash.
For the configuration depicted in FIG. 4, tube 14 is bent. Nut 20 is placed about tube 14.
Hose stem 24 is braised upon tube at the end opposite of {lat face 16.
Each punch 54 through 60, respectively, has a separate configuration and has replaceable

25  components at critical forming areas of the punch that contact tube 14 during the forming

process.
For those application not involving attachment to 2 flexible hose (not depicted), hose stem 24

can be omitted. In such case tube 14 extends the distance that would otherwise be completed by

the flexible hose.



+ 15 The above operation is listed for one die station. All six die stations
are in acircle and as each die station is rotated, all other stations
rotate sinultaneously. 'The four punches 54 through 60, respectively,

si nul taneously advance on four die stagions while |oading and ejection is
al so sinultaneously being perforned. Before the forned B%r IS sent to

ot her processes, the forned part is sent through a vibrailéfRE@ nmedi a. The
vi brating nedi a produces a hammered, matte finish on the surface of the
formed part and renoves any external residual flash For the configuration
depicted in FIG 4, tube 14 is bent. Nut 20 is placed about tube 14. Hose
stem 24 is braised upon tube at the end opposite of flat face 16. Each
punch 54 t Notuhht B0ducieg pendarpertion e the preprnt atventiom fpepuichtrichiiesnetingand

repl aceahl.e 25 conponents at critical formn eas t he punch that
coP\t act 2 RACRAIR er‘?ﬁﬁ?ﬁ%r Sﬁ%ervﬁilgg‘lhﬁﬁpg%é%@mngggs{%nﬁgs?g{pé%‘gﬁyi (F:)at i on not
I nvol ving i ag Hﬁﬁfanﬂf, [ dveX ivBldd198RafedOV (I8 RE ¢ @AY thd\tEmEbeWedd can be

omtted. In such case tube 14 extends the distance that would otherw se be
conpl et esttdayed péripHekadlinkit & dnoisthe ir6ide seriprroiiondenemtient RaExandediperrhardi nder

tion 12 of th i i.on, d t dnclud i d, affixi
D soBar direit s [t CBRoERER oIS R aRy rRau NG MEGr oG wBnb et s mRbr o
ST an 1 ALy DOPURS oinde borfifn 12 fexiALEr bYBiechedBinkHIOURrIL hasid Ok Wikers

bet ween -~ ext ed peripheral Iimt A and the inside surface of joinder
poti on kRe rdspdres @€ aupzd ixbhe fahals pbition tl04s visteH an rafginodp teahals poftaeot that
extends linearly fromthe portion,of tub 4 that.was. not | tered by
orther _tHEng oRirareRaIeon ORISR e B PREAERAT Y FAP” b Etak sai o
26 alters, 1 i i 28 pbe1MRl & QR ORIt VEidt 2, BLELh {eRd
reIatioﬁoFgwpﬁ%ﬁﬁgpgﬂgﬁ¥$PgEag?ﬁgﬁﬁﬂ fPtting. When feﬁale pbrtion 20, ’
par tipcul Rebie ldbsthe! foermithe orald purtien.i Bnhaolbofindhg mrogiessestianeokugo thesfitting cani st
femal e portion 20 in relation to %.lﬁorh&ogq r, Vi bratuedl \évithgui VoI d“26,
nut 20 tlerastie, BeCoREcatoBESRUETET oM AINE. niT8 2Bertieatrs s SoHEY J8datehg
progres se%cﬁe%g mlwgm 2@%% {dhSIvE Bt ih BRK; redleS thd RGP PARREL Ribe 14 and

a fal

experi ences ure. Void 26 decreases this tendency to |oosen. It
nut 20 under such conditions. The reduction of friction reduces the tendency of nut 20 to loosen

under the described conditions.

15 The net result is O-ring seal flat face fitting that is both less costly and complex to produce
and exhibits an improved resistance to loosening in its working environment due blows,
vibration, or other events that may cause twisting of the fitting and ultimate leakage and failure
of the fitting.

The foregoing description and illustrative embodiments of the present invention have been

20  shown on the drawings and described in detail in varying modifications and alternative
embodiments. It should be understood, however, that the foregoing description of the invention
is exemplary only, and that the scope of the invention is to be limited only to the claims as
interpreted in view of the prior art. Moreover, the invention illustratively disclosed herein

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

25  herein.



»1s believed that void 26 allows sonme give that, in turn, reduces the
friction between tube 14 and nut 20 under such conditions. The reduction

- of friction reduces the tendency of nut 20 to |oosen under the described

conditions. 15 The net result is C}rlng seal flat face fitting that is both
| ess costly and conplex to produce and’exhibits an i nproved resistance to
| oosening in its working environnent due bl ows, V|bragb or other events
that may cause twisting of the fitting and ultimate |e d@@ hd failure of

the fitting. The foregoing description and illustrative enbodi nents of the
present invention have been 20 shown on the draw ngs and described in
detail in varying nodifications and alternative enbodinents. It should be

under st ood, WignevEhimédiat the foregoi ng description of the invention is
exenpl ary only, and that the scope of the invention is to be |limted only
to the cllai ms Asimpreved Prieegeral ﬂat\faeq/\fiw" pﬁﬁlepmed?avma mals pesisyinclugiag an
invention ill tratlv dISC ticed in the
35 (f &gggﬂ?ag% |ca malscloéga %% qg}gﬁn 706

absence of an

APR 2004 What Iie% Héxal i Ha$1ng3a d‘}ﬂnetﬁptfdﬁé@pbxﬁxr[d tﬂgaﬁﬁﬁlﬂldé diainefedenifti dddiang of
the type having a male portion including an Oring, and a femal e portion
havi n§ a t ube jeindbr partiphghelnprorgmpend compRsiegt ended per| pher al I imt having

a dianeter correspgndi ng to.sai i_de apet er oi nder.
or t o, the 1 B0t regigrrE e i Eh A Shor Ba Pk ol fafu bR e
having a portion e&ﬁegﬁbgﬁefﬁm&auﬁMIbeyond said extended peripheral limt.
2. An inproved Oring seal flat face fitting of the type having a nmale
portion including an 10 Oring, and a fenale portion having a tube with an
i nsi de diZanet eAn impmutd Oanimg wea] Batrfeerfittipg of thertypetaeingraomale gagitn icdnpmgsahng
tsaubg J,oi nder p(?rr%nlg?gn ema é 8&110n?1§\ylgéna ng)epmth an msnfde dxangetérnatl gg{r and ajom elrd
portion, the improvement comprising:

said joinder portion including a camming portion formed integral to said tube.



D 6 APR 2004 3. An inproved Oring seal flat face fitting of the type

having a male portion including an O0-ring, and a fermal e portion having a
tube with an inside dianmeter, an extended peripheral Iimt having a

di anmeter corresponding to said inside dianeter, a nut, a flat face, and a
joinder portion, the inprovenent conprgsing: said flat face and joi nder
portion being one piece and said joinder portion includhgg éﬁaﬁﬂd havi ng a
portion extending radially beyond said extended periphe APR 205 4. An

i mproved O-ring seal flat face fitting of the type having a nale portion
including an 0O-ring, and a female portion having a tube with an inside

dianmeter, a nut, a flat face, oi n oM’
conpri sing: é@llleTQ)‘iel"H%WnﬁéF?llf@ﬂ%CFﬁh (}‘?he Eggégérﬁn H}?e c|Hg§!r31 andﬂig;lnd

flat face fornggg ﬁﬁje pbriish Sidp etmbemtﬁanmmmmumf, aprewendidhg a
femal e porti 12 an

rlng seal flat face fittin i SLD eps
of : provi di ngeﬁplﬁanﬂdmmhwmmg digmetericrespesd lpéﬁngal‘Fp’qsgig’% ‘ﬁfy’ggg?‘gg fa eto
i nclude a canm ng ort.l res fsthe i nclude a flat face
and, reshapi A¢Fes8aR P8rt1° ﬁgﬁhﬂgg‘%@é@éﬁ egt;gal ning portion, 6. The

met hod of pr odugdl@ga@faggﬂm Riridef portion BélngnnnﬂplmcnagldsswhomdatP‘Trae‘é“‘ﬂ“tdﬂgng of
claim5 further conprising: placing said ove hdg to
reshape said tube awsid ha\sazapeawmeﬁgns’asﬁ%ﬁ% ey?'&# sm%gh%%%eﬁlcj%ﬁﬁg to
reshape said tube UI’lItI| said flat face is formed; and punching to reshape
said tube until sa1 Baxi al restraini ng portion is formed.

4 An improved O-ring seal flat face fitting of the type having a male portion including an
O-ring, and a female portion having a tube with an inside diameter, 2 nut, a flat face,
and a joinder portion, the improvement comprising:

said joinder portion, including a camming portion, and said flat face formed
integrally to said tube.

5. A method of producing a female portion of an O-ring seal flat face fitting comprising

the steps of:
providing a tube;
cutting said tube to length;
reshaping said tube to include a camming portion;
reshaping said tube to include a flat face; and,

reshaping said tube to include an axial restraining portion.

6. The method of producing a female portion of an O-ring seal flat face fitting of claim 3

further comprising:
placing said tube over a die;
punching to reshape said tube until said camming portion is forrncd;
punching to reshape said tube until said flat face is formed; and
punching to reshape said wbe until said axial restraining portion is formed.



