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[err]" Abstract: A renovable safety cap (10) for use with any gnﬁ%6§r'dge
or other fluid holding container having a nozzle (34) extendln fromthe
di spensi ng end. The safety cap (10) prevents the flow of ink out of the

cartridge or, if ink escapes past the dispensing nozzle seal, prevents the
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Description OfF The Related Art Mdern ink cartridges for pripfispg Rpesses
typically conprise a hollow tubular body, a noveable plunger 15 inserted
into one .end, and a stationary dispensing fitnment attached to the opposite
end. The di ensin% fitment covers the dispensing end of the tubular body
and has a"%ﬁ?ﬁ’%’ﬁ” nozzl e for openi ng and closing the WHYYPHE Ink is
extruded through the nozzle when the 20 plunger is forced toward the

di spensing end either nanually or, nore comonly, by pneunatic pressure.
Typically, the cartridge is filled with ink by placing the cartridge with
t he di spensing end down, adding the ink through the open plunger end, then
inserting the 25 pl ungety dalp k&R ANSADIEELIRRIA IQRRIBcANd store ink
cartridges with the dispensing end down. The dispensing fitnment is nounted
in sealing engagenent within the dispensing (top) end of the tubular body
and conprises a covering portion and a nozzle 30 extending fromthe
coverithg portion. The nozzle servERCKERIBD,| functions: (1) it guides the
flow of inkghrofddendlr o005 WO 03/ 020599 PCT/ US02/ 22727 2 cartridge
when t he pIUﬁgéFﬂﬁ?ﬁﬁﬁﬁTﬂH?fh—(Z) it prevents the flow of ink at al

ot her tines, incthici pgteny ire@jates to a safety cap to be placed
over the nozzle of a fluid-dispensing cartridge. More
particularly, this patent relates to a safety cap to be
10 placed over the dispensing fitment of an ink cartridge of
the type uéed in automatic lithographic printing presses.

Description Of The Related Art

Modern ink cartridges for printing presses typically
comprise a hollow tubular body, a moveable plunger
15 inserted inteo one end, and a statibnary dispensing
fitment attached to the opposite end. The dispensing
fitment covers the dispensing end of the tubular body and
has a built-in nozzle for opening and closing the
cartridge. Ink is extruded through the nozzle when the
20 plunger is.forced toward the dispensing end either
manually or, more commonly, by pneumatic pressure.
Typically, the cartridge is filled with ink by placing
the cartridge with the dispensing end down, adding the
ink through the open plunger end, then inserting the
25 plunger. It is also desirable to ship and store ink
| cartridges with the dispensing end down.
The dispensing fitment is mounted in sealing
‘engagement within the dispensing (top) end of the tubular
body and comprises a covering portion and a nozzle |
30 .extending from the covering portion. The nozzle serves

several functions: (1) it guides the flow of ink from the




filli'ng, transportation, storage, and installation of the cgfgﬁhgggson t he
printing press; and (3) it prevents the 5 introduction of air

cartridge. A potential probl emw th conventional ink cartridges is that,
during use nozzl es can leak ink onto the outside of the dlspen3|ng
fitment. Hvé)? 0%hn then dry and flake off, contani natfTTPHE ¥ hk

reservoir beneath 10 the cartridge. Another potential problemwth
conventional ink <cartridges is that, 2because of the protruding nozzles,

t hey cannot be stood on their dlspen5|ng end for filling, shipping or
storage pur peslesdget Werh thei Phrweneds asitivatedixildl el @reEepts he cartridge

upright and, §é?ﬁk .ofAﬂ:tggraﬂptERELQEmBrOb%cﬁhﬁﬁ%% nvgntlonal i nk
ein

cartridges I's uction of arr e car If an ink

cartridge i 8istiggedt pinshirpperbiji thoidte, dh@ﬁ&@&hngatﬂ@d up,tide ink can
shift down due to gravity. 20 If the seal on the dispensing nozzle is not
airtight, €HWSiSHEPfeR AGecARiPINE BF§SS/ n?@dtqﬂé EBreTevegEsabe cause the ink

to st%rt Cu{ﬁﬂﬂ>u§?£&?%fr§gy g&otpg% %kkg the ink and increases the

ri sk of poor dispensin |s an object of the present
i nvention to pmoiébd@'nﬁa&af:ﬁ&bie&lapnfmrcoldﬁ@nﬁ/ﬂotnlal|fﬂf\kQ:&E:Eficﬂj}.%s t hat

prevents the flow of ink past the dispensing nozzle seal.
is that, during use, the nozzles can leak ink onto the
outside of the dispensing fitﬁent. The ink can then dry
and flake off, contaminating the ink reservoir beneath

10 the cartridge.

Znother potential problem with conventional ink
cartridges is that, because of the protruding nozzles,
they cannot be stood on their dispensing end for filling,
shipping or storage purposes without using a nest or

" 15 fixture to keep the cartridge upright and stable.

Another potential problem with conventional ink

cartridges is the introduction of air into the cartridge.
If an ink cartridge is stored or shipped with the
dispensing end up, the ink can shift down due to gravity.

20 . If the seal on the dispensing nozzle is not airtight,
this shifting can pull air into the cartridge and cause
the ink to start curing. Curing reduces the guality of
the ink and increases the risk of poor quality
dispensing.

25 - Thus it is an object of the present invention to
provide a safety cap for use with ink cartridges that
prevents the flow of ink past the dispensing nozzle seal.

Another object of the present invention is to
provide a safety cap that prevents the flow of ink

30 outside the cap if the ink escapes past the dispensing




Anot her object of the present invention is to provide a safef x,63p04 hat
prevents the flow of ink 30 outside the cap if the ink escapes past the

di spensing 11 April 2005 WO 03/ 020599 PCT/ US02/ 22727 3 nozzle seal. Still
anot her obh‘g&ﬁwg& ;he invention is to provide a safety cap that enables an
ink cartridge (6 Be set upright with the dispensing end 2" thout t he
need for 5 a nest or fixture to help support the cartridge. Another object
of the. invention is to provide a saf3ety cap that keeps the dispensing
nozzl e cleapg,and cpLptects it from damage during shipping and handling.
Further and additional objects will appear fromthe 10 description and
acconpanyi ng dr awmingsanckheApobie2005 the SUMMARNIOE sTHE pMNWENEI ON The

enbodi ment of the present invention is a safety cap for use with ink
cartridges BfSa4f&Yt G AT AR GP02D| ¥k SREERHIFRy tPr Bfh 2£1di spensing fit nent

atfixed 10 LhA HSRENP!HG aflfknstlE SR Yol CAPLRY BAL Syddi chlow Of T nk out
of the cartridge or, it ink escapés past the dispensing nozzle seal,
prevent s t he Adsawoef fistdareutsitdapt bepwman thbecnxariabso enabl es
Another object of the invention is to provide a
safety cap that keeps the dispensing nozzle clean and
protects it from damage during shipping and handling.

Further and additional objects will appear from the

10 description and accompanying drawings.




the ink cartridge to be set upright with the dispensing end ;dowg,yhd hout
the need for a nest or fixture to help support the cartridge. e cap
conprises a hub portion, a substantially cylindrical outer. wall
surroundi ng the hub portion, and an annul ar wall connecting the hub
portion to the outer wall. The hub porjion is configured to fit closely
over the dispensing fitnment nozzle and conprises a done-shaped top wall

and a downwardly extendi ng %ﬁﬁ&hR@ob%j%ﬁgt%k%ﬁﬁ%gbﬁg ina sealing lip. The
with the ai

sealing lip is adapted to forma seal i'spensi ng fitment when the
safety cap.in installed onto _,the dispensin itment. The_outer wall of the
cap has o FBE PPRAYBEATAA ChAEE=CaRRF  BHECRANOBt ARda dUR FRGY {FRb) ng,
storage and transportation. The skirt portion of the hub has inwardly '
exten%@ﬁgtﬁﬁhﬂFﬁ& ePEneRES TG4 Cea Tt e teR§aded 1By andozdiléengaged from
‘conpl enentary | ocking el enents on the 11 April 2005 4a dispensing fitnent.
| n ac&FtERdiagqiftioran gsseensénat hétmgrénaifdazecthéreths dpspendédga safety
cap for a fluid dispensing cartridge, the cap conprising: a hub portion
conpr iesidng Taet ep fwdalyl capd preveawswahel ¥ lext edidiing skitr bfpohti on term nati ng
in asealing lip, the sealing |ip adapted to forma seal with a dispensing
fit mertavthigrigehe rsafiet ¥ nkap sicspedsbakkedhente sbBasdhgpansizng stktpent;
means for attaching the safety cap to the dispensing

prevents the flow of ink outside the cap. The cap also enables

the ink cartridge to be set upright with the dispensing end

down without the need for a nest or fixture to help support

-the cartridge. The cap comprises a hub portion, a
substantially cylindrical outer_wall.surrounding ﬁhe hub
portion, and an annular wall connecting.the hub portion to the
outer wall. The hub portion is confiéured to fit closely over
the dispensing fitment nozzle and comprises a dome-shaped top
wall and a downwardly extending skirt portion terminating in a
sealing lip. The sealing lip is adapted to form a seal with
the dispensing fitment when the safety cap in installed onto
the dispensing fitment. The outer wall of the cap has a top
rim upon which the cartridge can stand during filling, storage
and transportation. The skirt portion of the hub has inwardly
extending locking elements adapted to be engaged by and

disengaged from complementary locking elements on the



fitment; a cylindrical outer wall surrounding the hub portioylAEHgmhgving a
top ri mupon which the cartridge can stand; and neans for connecting the
hub portion to the outer wall; wherein the dispensing fitnment conprises a
nozzl e having an open and cl osed position, and the hub portion top wall
presses against an annular portion gf the nozzle when the cap is

installed onto the dispensing fitnment to maintain the nozzle in the closed
posi tign, éggfggiﬂiéggg%ym>03/020599 PCT/ US02/ 22727 5 THE DRAW NGS Fi gure
21is a té% perspective view of a safety cap according to the present

{nvention. i Qi Rdied A o RIARACHIV G Wl g, Sa B 13,00 of

Figure 1. Figure 3 1s a cutaway perspective Viéw o e 'sa cap o

Figure 1 .shown with an ink cartridge dispensing fitment, and_plunger.

Fi gur &% Wlsyeécwgar o5 -esté(ctqaé’nglcoﬁliaeﬁqg’fufﬁ%s?%tl%g 16 1&49 996 s F88si ng
fitnment andHPIun er of Figure 3. 11 April 2005 WD 03/ 020599 PCT/ US02/ 22727
6 DETARMES. PTIPON - PRAE LoQviemapi sing a top wall and a

downwardly extending skirt portion terminating in a sealing
lip, the sealing lip adapted fo form a seal with a dispensing
fitment when the safety cap is installed onto the dispensing
fitment; means for attaching the safety cap to the dispensing
fitment; a cylindrical outer wall surrounding the hub portion
and having a top rim upon which the cartridge can stand; and
means for connecting the hub portion to the outerrwall;
wherein the dispensing fitment compriseé a nozzle having an
open and closed peosition, and the hub portion top wall presses
against an annular portion of the nozzle when the cap is
installed onto the dispensing fitment to maintain the nozzle

in the closed position.




Turniing to the drawings, there is shown in Figures 1-2 one ppR@%bg@pt of
the present invention, a safety cap 10 for use with an ink cartridge of
the type used in 5 lithographic printing presses or other fluid-dispensing
cont ai ner. h in Figures 3 and 4, the safety cap 10 has | ocking

el enent s 1Eﬁ§Pﬁ§@ﬁ£r attachment neans that can be used ¥ GCVHH t he
safety cap 10 to a di spensing fitnen% 14. A plunger 16 and a cartridge
body (not 10 shown) nake up the other “conponents of the assenbl ed ink
cartridge. In the assenbl ed i nk eaktprflfficst he cartridge body holds a
supply of extrudable ink and has a dispensing end and a plunger end. The
plunger 16 is i Adguted iiste tdw pEFspécmiger v cdnd s&fatescag a pi ston that
is driven through the %artrid e body, typically by pneumatic force, to

ext rude inka?ﬁV%ﬁﬁﬁ'Vhé o227 ¥ oﬁ?V%ﬁ”ﬁ%'the di spensing fitment 14. To
mnimze V"a-StedF'iﬁLlfre the sph UNGRom] fe FRHeRS ive | LR ¥ £ WHd shREr¢li spensi ng
fitment 14 when the plunger 20 16 1s driven the full length of the ink
cartrisdge. dare ofdFsgpersilng fitnment 14 is firmy attached to or made part of

t he dispensing end of the cartridge. Although the dis ensing fitment 14 may
take many for g 9%He rEf 2rFERYBROBTIREAE TR IVieHoRF b u88EF hed. 25

Turning to Elgurerfyuld 1M bholke wiehesh ihat c4he idbsPeNYIAGingi trent 14
conprises two separately nolded plastic parts:
fitment and plunger.
Figure 4 is a cross-sectional view of the safety

10 cap, dispensing fitment and plunger of Figure 3.




an inner (mating) component 18 and an outer conponent 20. TheahAness mati ng
conponent 18 conprises a cylindrical sidewall 22 and a done-shaped sealing
portion 30 24 connected to the sidewall 22 by bridges 26. As 11 April 2005

WO 03/ 0205%@%}6%02/22727 7 described in nore detail ‘p‘gllé‘%ﬂ/ i fl ows
Ny

t hrough the spaces between the bridges when the di spensi eis
forced open by pressure fromthe ink. The inner conponent 18 is affixed to
the inside of the outer 5 conponent 20 and nates closely therewith to
prevent ink fron1getting6betmeen the inner and outer conponents. The outer

conponent 20 conpri sePFIATERR QESGRERFTMNoRF B AHVENERA i ng t he di spensing
end of the ink I i rt 32 tendLn s fromthe periphery
of the 10 covericiﬁlgkﬁgg??%nth Oékg‘ﬁlld’ggh ﬁ%evf/%r g%y&eo%tg\é\@nﬁ%uﬁggzl e portion 34
mount ed ovel-2 @enenbbdimahitS poSelk dpesénl @nventidhe BO¥LIItRgcp;Orti on 30. The
skirt 32 fits snugly into the dispensing end of the ink cartridge body
(not shown) 1A FINge wEthdreAns Fadirafosy SubdRraPerBasd HE top of the 15

skirt 32 tolgéﬂé %gﬁii: rnttiiﬂg ;i%es’%sgg %%Qﬁ@?;ﬁ%iﬁi-&{’%"etﬁsiﬁei nto the
cartridge body. FRE roZzl e portion of the di'spensing fi nt 14
conpri ses acShgeiwall 38 exendimgigpyes ¢ bhem t e safety cap
10 has locking elements 12 or other attachment means that
can be used to attach the safety cap 10 to a dispensing
fitment 14. A plunger 16 and a cartridge body (not
10 shown) maké up the other components of the assembled ink
cartridge.

In the assembled ink cartridge, the cartridge body
nolds a supply of extrudable ink and has a dispenéing end
and a plunger end. The plunger 16 is inserted into the

15 ‘plunger end and serves as a piston -that is driven through

| the cartridge body, typically by pneumatic force, to
extrude ink through the nozzle portion of the dispensing
fitment 14. To minimize wasted ink, the plunger 16 mates
closely with the dispensing fitment 14 when the plunger

20 .16 is driven the full length of the ink cartridge. The
dispensing fitment 14 is firmly attached to or made part
of the dispensing end of the cartridge,

Although the dispensing fitment 14 may take many
forms, the preferred embodiment will now be described.

25 - . Turning to Figure 4, it will be noted that the dispensing
fitment 14 comprises two separately molded plastic parts:
..an inner {mating) component 18 and an cuter component 20.

The inner mating component 18 comprises a

cylindrical sidewall 22 and a dome-shaped sealing porticn

30 24 connected to the sidewall 22 by bridges 26. As




covering portion 30 and an annul ar flexible valve portion 20;; 40 exs£ndi ng
radially inward fromthe top edge of the nozzle sidewall 38, termnating
in‘arigid annular rim 42. Locking threads 44 project outwardly fromthe
nozzl e Si%&Wﬁh%5§ and are configured to receive the safety cap 10. 25
The flexibl'e valr've portion 40 of the nozzle 34 is suffiéﬁgﬂﬁpyz #in and has
a geonetry that allows it to flex under pressure froma closed position to
an open position. The pressure is sugplied by the ink when the plunger 16

is driven tqgward.the.dispensipg .end, of th cartridge. .l n the cl osed

posi ti on _sh%ﬁ/ﬁcﬁlr?e& bﬁr%&f_, a?ﬁaglll%e%%‘“r"i |l“§ogg°%t5§?‘6§b§§’6 PCT/ US02/ 22727 8
annul ar ri MsfZcdy @eeRSedMeNstidde MM thBageshasRahyNgbzAerison 24 of the

i nner conponent 18 to seal off the ink <cartridge. This seal is referred to

her ei naf t er fascacherepripyrarpsserd frpn thee inken Thesiinhen, the flexible
portion 5 40 flexe ward _and outward to.cre an_annul ar openi ng

bet ween thecPﬁ“?ﬁnﬁiag %%éfg%’éﬁqog‘rﬁ por tlin8ﬁ8924% STPSU%‘%:EIVW ch ink can flow.
Al though t heofbsRaRSENGAd kAR chéspustcndessiibed phaskerd RRkNMAry seal
designed to prevent the | eakage of ink 10 when there is no internal

pressure pl dced gstiting Hetegph| e inner and outer components.

The outer component 20 comprises a covering portion
30 for covering the dispensing end of the ink cartridge,
a skirt 32 extending downward from the periphery of the

10 covering pbrtion 30, and an upwardly extending nozzle
portion 34 mounted over a centrally disposed aperture in
the covering portion 30. The skirt 32 fits snugly into
the dispensing end ¢f the ink‘cartridge body (not‘shOWn).

A flange 3¢ extends radially outwérd from the top of the

15 skirt 32 to halt the insertion of the dispensing fitment
14 into the cartridge body.

The nozzle portion 34 of the dispensing fitment 14
comprises a sidewall 38 extending upward from the
covering portion 30 and an annular flexible walve portion

20 .40 extending radially inward from the top edge of the
nozzle sidewall 38, terminating in a rigid annular rim
42. Locking threads 44 project cutwardly from the nozzle
sidewall 38 and are configured to receive the safety cap
10.

25- The flexible valve portion 40 of the nozzle 34 is
sufficiently thin and has a geometry that allows it to
flex under pressure from a closed position to an open
position. The pressure is supplied by the ink when the
plunger 16 is driven toward the dispensing end of the

30 cartridge. In the closed position shown in Figure 4, the




valve 40 by the ink inside the cartridge, it has been found;ggyanhgpgeous
"to provide the ink cartridge assenbly with a safety cap to further prevent
cink | eakage and to provide a neans to enable the ink cartridge to be stood

15 on its disRaRsbag end. The safety cap 10 of the presept, ' i on
fulfills this ??ee . The safety cap 10 preferably is a one- ﬁgé}%%ﬁ?r}ol ded

plastic part, and in the preferred enbodi nent conprises a centrally

di sposed hub portion 50, an annular wd# | 52 and 20 a substantially
cylindrical _outer wall b54. The annular ,wall 52 extends r.adially outward
from the huB™porti sa™ 1Y PEESFRS a&?tlg?]gv&a}ﬁ R 6N ’T* &Venl y spaced fins
56 extend paghianl ¥408t waed i AAOMdoRBoRaH: RO th0en00kP fhe jnpuUter wal | 54
to provide additional structural support. 25 Qther structures may be used
instead of o#rimidgddi tThos sealtive refasrdb toohtedimadtppors thad stabilize the

saf et 10 h trically, tJ.ffen ings. The hub
por 1 on' 50 PRGN g0t oa o cHT (-eTo8e - er Cn Ha *GT BB RO |t mont nozz e

34, apd conpjideged GOMBR1 3RdSharadat op Mabke 6 andudadupanasgl y extendi ng
~skirt 11 April 2005 WO 03/ 020599 PCT/US02/ 22727 9 portion 62 that

" term nat es betweesehhe ngirl #p &%l tAg sealing portion 24 through

which ink can flow.
Although the dispénsing fitment i4 just described
has a primary seal designed to prevent the leakage of ink
10 when there is no internal pressure placed on the flexible
valve 40 by the ink inside the cartridge, it has been
found advantageous to provide the ink cartridge assembly
with a safety cap to further prevent ink leakage and to
provide a means to enable the ink cartridge to be stood
15 on its dispensing end. The safety-cap 10 of the present
invention fulfills this need.
The safety cap 10 preferably i1s a one-piece molded
plastic part, and in the preferred embodiment comprises a
centrally disposed hub portion 50, an annular wall 52 and
20 | ‘a substantially cylindrical outer wall 54. The annular
wall 52 exten@s radially cutward from the hub portion 18
to the outer wall 54, Optional evenly spaced fins 56
extend radially outward from the hub pertion 50 to the
outer wall 54 to provide additional structural support.
25 - Other structures may be used instead of or in addition to
the fins 56 to help support and stabilize the safety cap
10, such as concentrically spaced stiffening rings.
The hub portion 50 is configured to fit closely over
the dispensing fitment nozzle 34, and comprises a dome-

30 shaped top wall 60 and a downwardly extending skirt




.expl ained further below, the sealing Ilip 64 fornms a seal agp 12be
dispensing fitnment covering portion 30 when the safety cap 10 is installed
onto the dispensing 5 fitnent 14. The safety cap |ocking elenents 12 are in

the form i |y projecting detents and are evenly .di i ed around
®o dﬁ)@lﬂ%@d P@l‘é#ﬁé{lﬁ%’?

the inside wa the skirt portion 62. To install the's y ‘Cap 10 onto
the dispensing fitnment 14, 10 the cap 10 is oriented such that the | ocking
detents 12 are |ocated above the spaées between the nozzl e | ocking

th ds 44, hed j i a i ti to th i i fit t 14
antrje?ofat e-dp%tts’iol?l Phgtl}ae‘gcs)f%@m%l&rsg%? :aao%fg Jf“gq fllﬂejl flggig%g;jngy Ith(ranstnhr eads

44, 15 whenghhrisaketyr@aR Bodws $8eiftshahhedp bhesdudy apssdi on top wall 60
presses down on the flexible annular portion 40 of the nozzle 34 to force

t he annul ar agaims42 thaghispensite fdsatdthgogeringpmopniorn 38r eksn f urt her
insuring that ink does t.leak f the nqzzle 44. In case this 20
primary seafP§ esz?%?Fyt“f‘Fé) gﬁnh? aﬁnsﬁFigégd§ eqbe FABPEH ™ nal | 60 of the
safety cap D u,esses against the annular portion 40 acts as a secondary
seal. When cartridges are stored with the dispensing end up, the contents
can shift down dbe sategyavarylockiingfwler@btnolZzeei n e Seat ed airtight,
:)r,"ezsﬁrlef :): ggé\%l%grgfjlf lpr%ljgc}:{]rggo d%ggngsaratngil zgx.gee e%gglyr uc{igtgrl eutlerglk' The
: around the inside wall of the skirt portion 52. To

install the safety cap 10 onto the dispensing fitment 14,
10 the cap 10‘is oriented such that the locking detents 12

are located above the spaces between the nozzle locking

threads 44, pushed in an axial direction onto the

dispensing fitment 14 and rotated until the locking

detents 12 are fully engaged by the threads 44.
15 When the safety cap 10 is so installed, the hub

portion top wall 60 presses down on the flexible annular

portion 40 of the nozzle 34 to force the annular rim 42

against the sealing portion 24, thereby further insuring

that ink does not leak from the nozzle 44. In case this
20 primary seal leaks, the annular area 45 where the top

wall 60 of the safety cap 10 presses against the annular

portion 40 acts as a secondary seal.

When cartridges are stored with the dispensing end

up, the contents can shift down due to gravity. If the
25 nozzle is not sealed airtight, this shifting can pull air

into the cartridge and ruin the ink. The pressure placed

on the flexible annular portion 40 by the hub portion top

wall 60 also insures that air does not get pulled into

the cartridge,

" 30 The safety cap 10 forms a third seal with the




on the flexible annular portion 40 by the hub portion top Wwal Ay£f@o@ so
i nsures that air does not get pulled into the cartridge. 30 The safety cap
10 fornms a third seal with the 11 April 2005 WD 03/020599 PCT/ US02/ 22727 10

di spensi ngwd §iBikhy 14 at the annul ar region near the bas nozzl e 34
where seal i ng F?p 64 contacts the covering portion 30 oﬁb?ﬁ%M&lgbensing

fitment 14. Thus, the safety cap 10 and dispensing fitnent 14 cooperate to
5 formtw additional seals to preventP®the flow of ink outside the cap 10.

The out er "‘@%’éﬂegéi{?%eﬂ&%ﬁﬁ%f ’E% Yar® Eﬁl 38 A d R 'hgl?r % E%%e defines a

pl ane above portion oesS not ‘exten SO t the cartridge

can be pl acedl thkOneprighls eRetdisatl iy GG pWel hedntacds seensi ng end down
during filling, shipping and storage. The dianeter of the outer wall top
rime66 shoufdVaFény apeie-ieRodfret Fhepibinegsing stidmeatbbde THESthe ink

cartridge “ﬂ%ﬁsg Skﬁﬁﬁﬁ%%ﬁegﬁ?q¥% g?%ﬁép%@§& qqug§§%¥A%%eLgrably I s about

the 15 sane as t ter cartridge i he | ower portion
68 of st he ogdmer twal dadidibhks oAk tbheredespens Agoli seapik covering portion
30 near its periphery to help protect the fitnment from side inpacts.
outside the cap 10. .
The outer wall 54 of the safety cap 10 has a top rim
66 that defines a plane.above which the hub portion 50
does not extend, so that the cartridge can be placed
10 upright on this rim 66 with the dispensing end down
during filling, shipping and storage. The diameter of
the outer wall top rim 66 should be large enough to
provide a stable base for the ink cartridge when it is
placed on its dispensing end, and preferably is about the
15 same as the diameter of the ink cartridge itself.
The lower portion 68 of the outer wall 54 fits over
the dispensing fitment covering portion 30 near its
periphery to help protect the fitment from side impacts.
Gripping elements 70 in the form of vertically oriented
20 ridges located on the outer surface of the outer wall 54
facilitate ro;ating the safety cap 10.
* k%
Thus there has been described a safety cap 10 for an
ink cartridge or the like that installs over a dispensing
25 - fitment 14 of the type described herein or over a similar
fitment. The safety cap 10 performs three primary
functions: (1) it prevents ink from leaking out of the
cartridge when the nozzle 34 is in the closed'position by
putting pressure on the dispensing mechanism, (2) it |

30 prevents alr from getting pulled into the cartridge if




Gipping elements 70 in the formof vertically oriented 20 rid shesat ed
on the outer surface of the outer wall 54 facilitate rotating the safety
cap 10. Thus there has been described a safety cap 10 for an ink cartridge
or the lik Lhstalls over a dispensing 25 fitnent type
descri bed ﬁ‘?r%?’%o%g over a simlar fitnment. The safety %Cgrﬁggfaa%%rfor s
three primary functions: (1) it prevents ink fromleaking out of the
cartridge when the nozzle 34 is in thd closed position by putting pressure

on the di spensing, nechani s 2) it 30 prevents air fromagetting pulled
into the ca‘ls}ter icagar#?elfs n%‘i’ﬁ(ec‘)z86%9%383?’6‘;@99&%1‘/%56*2/22727 11 the
cartridge i 13Qr ekl Ha3RCESE RN He WhoolNdn (B)s bl spdildifySeddre cartridge to
be stood on its dispensing end during shipping, ?llllng, transporting and

st orage. Odenngoshicai ofslldng, attaespatt v enbogiarages of 5 the

invention are caontenpl ated which do nqQt depart from, the spirit and scope
of the inventioﬁtg%rd%¥¥ﬁéﬁa%vx?h§ndFﬁ%@&ﬁ%ﬁdet@@Eﬁ?ﬁ@Etﬁ appended

clainmg. It js ipbendes atbalodddpfiidincayel abt el nBdif i cations that
faII_ within their scope. 10 11 ril 2005

the spirit and scope of the invention as defined by the
foregoing teachings and appended claims. It is intended
that the claims cover all such modifications that fall
within their scope.

10




MO 03/ 020599 PCT/US02/22727 12 1 claim 1. A safety cap (10),{ @%M uid
di spensing cartridge, the cap (10) conprising: a hub portion '? )
conprising-a top wall (60) and a downwardly extending skirt portion (62)

term nating, | ealing lip (64), the sealing lip (64) ted to forma
seal with g’dd‘%}@ghéﬁgzi ng fitnment (14) when the safety (ldﬁcar?@%?/?‘gpal | ed onto
the dispensing fitnment (14); means for attaching the safety cap (10) to the
10 dispensing fitment (14); cap a cylindrical outer wall (54) surrounding
the hub portion (50) and having a top rim (66) upon which the «cartridge

can stand; an®l&¥ans for connecting the hub portion (50) to the 15 outer
wal | (54); erej ISP ing.fit : ri 1 nozzl e (34)
pheral Bak0g, dapens) 19: 14 L4y gés%%eugqgg ¢5aTifge]

havi ng an open an position, and th rtion t wal I (60)
presses agathstcapn (adnwoapripgorg:i on (40) of the nozzle (34) when the cap
(10) is 20 installed onto the dispensing fitnent &14 to maintain the
nozzl e (34) in h8'RIREd°PosIVi GRTPBLSIPHea Shfrp Eaiﬁodf apfa m 1 wherein

the h%b por&ééﬂ%ardly extending skirt portion (62) terminating in a
sealing lip (64), the sealing lip (64) adapted to form a
seal with a dispensing fitment (14} when the safety cap
{(10) is installed onto fhe dispensing fitment (14);

means for attaching the safety cap (10) to the

10 dispensing fitment (14);:

a cylindrical outer wall (54) surrounding the hub
portion (50} and having a top rim (66) upon which the
cartridge can stand; and _

means for connecting the hub portion {50) to the

15 outer wall (54);

wherein the dispensing fitment (14} comprises a
nozzle (34) having an open and closed position, and the
hub portion top wall (60) presses against an annular
portion (40} of the nozzle (34) when the cap (10) is

20 installed onto the dispensing fitment (14) to maintain

the nozzle (34) in the closed position,

2, The safety cap of ¢laim 1 wherein the hub portion
{50) and the annular portion (40} of the nozzle (34) form

25 a seal,

3. The safety cap of claim 1 wherein the attachment
means comprises locking elements (12) extending inwardly
from the skirt portion (62) of the hub portion (50) and

30 adapted to be engaged by and disengaged from




.(50): and the annul ar portion (40) of the nozzle (34) form 2f qurﬁg@@ 3.
The safety cap of claiml1l wherein the attachnent neans conprises | ocking
el enents (12) extending inwardly fromthe skirt portion (62) of the hub

portion (5 adapted to be engaged by and di senga}qﬁ% 1 April
2005 WO OS%Z%Q%S%CT/ US02/ 22727 13 conpl enentary | ocking eoé?rig}n’,tls (44) on

the dispensing fitment (14). 4. The safety cap of claim3 wherein the
|l ocking 5 elenents (12) are in the f b m of i nwardly projecting detents and

are evenly distiMt gnapng. t LASL dgy 49 it ' rtion (62). 5. The
.safety cap %1"%) eoP CEF‘% m 1 mﬂ%rég‘%ﬁleﬁﬁée @Ochrr‘m%%t ?%ﬁér%%%g conprises an
annul ar walfidre?) exd)ending radially outward fromthe hub portion (50) to

the outer wall (54). 6. The safety cap of claim1 wherein the outer wall
15 (54) has integral gripping elenents (70).
4, The safety cap of claim 3 wherein the locking

5 elements (12) are in the form of inwardly projecting
detents and are evenly distributed around the inside of

the skirt portion (62).

5. The safety cap (10) of claim 1 wherein the
10 connecting means comprises an annular wall (52) extending
radially outward from the hub portion (50) to the outer

 wall (54).

6. The safety cap of claim 1 wherein  the outer wall

15 {54) has integral gripping elements (70).




