Title: SAFETY CAP FOR FLUI D DI SPENSI NG CARTRIDGES [err] Absg hfGizood
renovabl'e safety cap (10) for use with an ink cartridge or other fl ui
hol di ng cont ai ner having a nozzle (34) extending fromthe dispensing end.

The safety 10) prevents the flow of ink out of the cartridge or, if
i nk escapeé‘?(ggséq(ms?}]e . PCT/US02/22727

SAFETY CAP FOR FLUID DISPENSING CARTRIDGES

5 BACKGROUND

Field Of The Invention

This patent relates 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




di spensing nozzle seal, prevents the flow of ink outside the;cap;(bg3 . The
cap (10) also enables the ink cartridge to be set upright wth the
di spensi ng end down w thout the need for a nest or fixture to help support

the cartridge. 11 April 2005 WD 03/ 020599 PCT/US02/ 22727 1
SAFETY CAP“&H-%’O&?_SP}I D DI SPENSI NG CARTRI DGES 5 BACKGROUND PGH/E023%7 The

I nvention This patent relates to a safety cap to be placed over the nozzle
of a fluid-dispensing cartridge. Mrez particularly, this patent relates to
a safety cap to be 10 placed over the dispensing fitnent of an ink
cartridge ofarifislopyperudda PHNIGEohBtdEiVRESBgrdphie RFEVAREHg presses.

Description &X che B‘?l]ﬁ’t]ﬁeggc\‘,‘g%l IXQﬂg; rkb%%é,’ Cﬁ{c;[ll;lidggﬁsdljr?.r printing presses

typically conprise a ho ubul ar a noveable ppanger 15 inserted

into one endjling, atsdaddorBat yori Spensjd)Jand i fnseat 1adilcacbedeied the opposite
end. The dispensing fitment covers the dispensing end of the tubular body
and has a BUiTHLAPR PP CePFHItiGFeRTeRP/anld clBsiihgeraventeakhaidge. Ink is

extruded thy QA t0fN%2he: IR HIE cartriage.

A potential problem with conventional ink cartridges
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




20 plunger is forced toward the dispensing end either manual{ y,@hao4T0r e
commonl y, by pneumatic pressure. Typically, the cartridge is filled with
ink by placing the cartridge with the dispensing end down, adding the ink
t hrough th unger end, then inserting the 25 plunger. It is also
desirabl e .%&Qsﬁqg%ﬁ%nd store ink cartridges with the di s%%?"?@”%d down.
The dispensing fitnment is nounted in sealing engagenent within the

di spensing (top) end of the tubul ar t'}ody and conprises a covering portion
and a nozzl g 30 extending fromthe covering portion. The nozzle serves
several functirons: (1) it guides the flow of ink fromthe 11 April 2005 WO
03/ 020599 PCT/ USR2A224bkh2dr clafdat dgetivéhamveheiqpl ugges psovaaki vated; (2) it
prevents the flow of ink at all other tines, including during filling,

t ransport at PotRfeS¥oraRyEhang N asaPratt o 26Fr1¢Ee teaPer§lge on the printing
press; and i ol S 1At [,0D; ([ { cartridge. A
potenti al p&%%llglgt% %ﬁ%@%nﬁgn ?rogﬁgle %ﬁf%‘é’bt%%@g Elrléq{i%éit ?gﬁuri ng use,

t he nezzl esacesst eakfixtarente Hdle sopdaitdenefcddwidgapensing fitnment. The
ink can then dry and flake off, contami nating the ink reservoir beneath 10
‘the cartridge. ARSEREET 9P3EehtPalthpr BT IRLt bS donPERYiIdMaA ink cartridges
is that, be t p .ng I t. be stood on their
di spensi ng g%% o?ggi%%tnfg(?%%%h%pfigﬁrﬁé?o?%%g%p%?%%geag%m t hout using a
nest or protects it from damage during shipping and handling.

Further and additional objects will appear from the

10 description and accompanying drawings.




15 fixture to keep the cartridge upright and stable. Anothef_%ﬁhgagaﬂ
problemw th conventional ink cartridges is the introduction arr into
the cartridge. |If an ink cartridge is stored or shipped_with the

di spensing end up, the ink can shift down due to gravity. 20 If the seal on
the di spensing nozzle is not airtight, 4this shifting can pull air into the
cartridge and cause the ink to start curing. Curing reduces the quality of

the ink and increases the r%%@w@%Yp%%rT%%a& Wt dispensing. 25 Thus it is

an obj.ect of the present i nvention to rovide a safety cap for use with
ink cartri ges t % gv gt t he f|OM/Of i nk East he dlfgen5|n§ nozzl e
seal . Anot %m Pt gPésBﬁ?S?ﬂBeh?V8ﬂ 80 S JraftukYac%Brety cap
that prevents the f|OM/Of ink 30 outside the cap.if the ink escapes past

the difspedsengith Apd |caféée0\saeso@/foi@eg@yp@heeezwz@72?zglﬁozz| e seal .
‘Still another object of the invention is to provide a safety cap that

enabl extanding daony adgd spenisd ngetf itmgnitg Rt fuikel the tbesgénpengizad down
wi thout the need for 5 a nest or fixture to help support the cartridge. :
Anot hemdobjTeéet saffettlye capnyerivieat si $heo fppeviode iak sateby cap t hat keeps the
di spensing nozzle clean and protects it from damage during shipping and
handl icagt rifdigeher, and agdi kiseagksobheet shwi bl spppeahgl heprlBesedd,
description and acconpanyi ng draw ngs.

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 the hub

portion, and an annular wall connecting the hub portion to the

outer wall. The hub portion is configured 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




11 April 2005 4 SUMMARY OF THE | NVENTI ON The enbodi ment of {he pregent
invention is a safety cap for use with ink cartridges of the tgpe. havi ng a
nozzle extending froma dispensing fitnment affixed to the dispensing end.
The safety cap prevents the flow of ink out of the <cartridge or, if ink
escapes past the dispensing nozzle sggl, prevents the flow of ink outside
the cap. The cap also enables the ink cartridge to be set upright with the

di spew#ﬁgqlgr%%éﬂg‘hout the need for a nest or fixture to help support

the cart he cap conprises a hub portion, a substantially
cylindricalg rungi t or.t | .and nyl_ar wal |
connect i ng Yhe RS o hataste M T R ortoad s
configured to fit clqsely over t di spensing .fitnment nozzle _and conprises
o GomP ARSI b RN BRI S G Ry SRt s £ 0F

termnating in a, sealing lip. The sealing |ip is adapted to forma seal
with G AEPEREitg A tithPoAter™ rOMRIHS T dp tow MadtlaPPdd@ont o t he

di spensing fitment. The outer wall of the cap has a top rimupon which the
cart ridRyE Ve st @i adingg stidnt meprtsier agemiaad ingadsper isgeiléhg The skirt
portion of the hub has inwardly extending |ocking elenents adapted to be
engagéd by tdred sedilsiengdged sfdagrnecion drent ar waadckiing el eldepeasdngt he 11
April 2005 4a dispensing fitment. In accordance with an aspect of the
i nventfiiomeritheimen sheprsafiedsd capsafsetiiseap 1feer ocathl whe dispensing
cartridge, the :

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 position, 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.




cap conprising: a hub portion conprising a top wall and a dPl‘g{Q n39+?/p

extending skirt portion termnating in a sealing lip, the se

adapted to forma seal with a dispensing fitnent when the safety cap is
install ed &mﬁggydispensing fitment; means for attaching the safety cap
to the dispensing fitnment; a cylindrical outer wall sur V#H3?t he hub
portion and having a top ri mupon which the cartridge can stand; and
means for connecting the hub portion fo the outer wal | ;  wherein the

di spensing fitment conprises a nggsl srlid¥wesd an open and cl osed position,
and the hub portion top wall presses against an annular portion of the
nozzl e when t heFégpre st iisnst &dft gerepectivieevitds pdnsi sagtdtit wept to maintain

the nozzle in the cl O%E%‘V#osi tion. 11 April 2005 WO 03/020599
PCT/ US02/ 22¥°PT81ing @ R JOVE*D9Ps a top perspective view of a

safety cap acceighng £ §st Depdit@replridavetd QRewrbBUAR Zalrsr@ DOt tom
perspective view Of the safety 5 cap of Figure 1. Figure 3 1s a cutaway

perspécti vecap @f Bigurtee lsafety cap of Figure 1, shown with an ink
cartridge dispensi ngei i.tment and pl un%e .. Figuyre 4 is a cross-sectional

fi r..Fi
view of the saf &¢§UTaG ¢8p? THEYBNSPHY PFFW@%g’lSHdOBIEﬂ?géﬁf%?Y Figure 3. 11
April 2005 W Q3/ P2ADBRY 1PCIAMROALRR74Y 18k cartridge dispensing

fitment and plunger.

Figure 4 is a cross-sectional view of the safety

10 cap, dispensing fitment and plunger of Figure 3.




DETAI'LED. DESCRI PTI ON OF THE | NVENTI ON Tur ni ng to the draw NGB ApdINGEE 1S
shown in Figures 1-2 one enbodinent of the present invention, a safety cap
10 for use with an ink cartridge of the type used in 5 |ithographic

printing pressfisees other fluid-dispensing container. A%HZ&%%%W Fi gures
0

3 and 4, the safety cap 10 has |ocking elenents 12 or chment
nmeans that can be used to attach the safety cap 10 to a di spensing
fitment 14. A plunger 16 and a cartri dge body (not 10 shown) nake up the
ot her conponents of the assenbled ink cartridge. In the assenbled ink

cartridge, the cartri FRFAREER PESSRERTIONSQHTHE INVENELTOdabl e i nk and has a
di spensi ng end .a_p r . .Lhe nger is_ inserted into the 15
pl unger end and 1‘}2?1&{3 E%Jr{gl%pfig orllng;gf‘la't:rl'oélrtsé ggi?/%o%nt fi?oﬂldﬁrgghe cartridge
body, typi cal?yordsy ephedimdntC of Otlne predentexbiabei dnfkat sdratghcige nozzl e
portion of the dispensing fitnent 14. To m nimze wasted ink, the plunger
16 mates clBsEMYy virt Mi¥th@ndi8petrditigdds ofehbe PRhBARE H& pl unger 20 16 is

driven the . i tr The.. .di,spensi. fitment 14 is
firm y% att afé#eﬂaoirggg%grgd'gttgggt%sgtg Fieéfd?’gg%ﬁs%lﬁlé deﬁg%oe?'%tl ﬁg cartridge.
Al t hough t heodtsipersi ngs fshowanin P gBys t3akaed nanyehef 5.y the preferred
enbodi nent will now be described. 25 Turning to Figure 4, it will be noted

that the di $peiisi AGCkiRe MERTEAES donpFi EETt RB-aBparatapsnbrafed pl astic
Do o0 (UBL, 0 SOUREN o Sy QU Bl cRGORRL 20, e
“dome- shapedstseantnQ4 pord ipdknger 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




30 24 connected to the sidewal | 22 by bridges 26. As 11 April; 2005,§0
03/:020599 PCT/ US02/ 22727 7 described in nore detail below, 1nk flows

t hrough the spaces between the bridges when the dispensing nozzle is
forced ope sure fromthe ink. The inner conponent 18 is affixed to
t he inside“g$ 0%§ﬁ§uter 5 conponent 20 and mates cl osel VYYTHE EW Th to
prevent ink fromgetting between the inner and outer conponents. The outer
conponent 20 conprises a covering portion 30 for covering the di spensing

end of the ink cartridge Ki.r 2 extendin wnwar d.fromthe periphery
of the 10 cOUET G pep e 35T ke Liv AR Bl TR G

portion and “an ‘upwar d nozzle portion 34

nount ed ovekpacsLBltabdy tHeSPOSREsapRdd Whe &lspdnRengOysiziegiportion 30. The
skirt 32 fits snugly into the dispensing end of the ink cartridge body

(not shown) fardddhmgen ey exeepdre fadnattey inkt wilihg firgerthe top of the 15

skirt 32 to _halt the.insertion of the dispensi fitnment 14 into the
cartridge bGHFCRRE ho7A STHEFHI 6F TP GPSERE B SPEnSIT fitment 14
conprisses acshsiowak! 288 RXheped R cBPVRHEERMH Re peONMEIt RExportion 30 and
an annul ar flexible valve portion 20 .40 extending radially inward fromthe

top edge of fréme gefibiny defivdendtile 38ner andi pultdmgomporentisgi d annular rim
42. Locking threads §4:Pro'ec£equ ééﬂ ,frgn1thg nqul%rtsigemall 38 and
‘are configured t0° BRETVEPRR s &7y TEH1ID° = S8 VFhE™F IPXHT"e val ve porti on

40 of the n@@zih: 34véSing 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




~an annul ar
~annul ar  wal | 531@%&@]ﬂ$héa&|ieﬁﬂeln)élﬁgltﬁh&rn@nf:rDr{nJUQQ hedr-Aeehi on 18

sufficciently thin and has a geometry that allows it to flexjugg@nogy essure
froma 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. | osed position shown in Figure 4 2005 WO
.03/ 020599 BgﬁPh%%%?22727 8 annular rim42 presses agalnéﬁ%ﬁﬁgi%%%e shaped

sealing portion 24 of the inner conponent 18 to seal off the ink
cartridge. This seal is referred to h@reinafter as the primary seal. In

create an aRRUrar Span

.the open positian, _the % exi bl e ort gq%S 40 f %1es u rd and outward to

g °BaTY éﬁlPﬁ R B S HE PPRe €4 Png portion 24

~through Vmﬁ@&ldﬂk2@a@ffﬂh@W1nﬁéﬂ hougbndhte 181 spesings i ¢nEenhx 14 | ust

descri bed as a primary seal designhed to prevent the | eakage of ink 10
when there tsrtwidoat erfls peebsisr aeferest tonhetwifalfest bie thal ve 40 by t he
ous rovi de the

i nk de th t h b f d, adv
:zk LQEEr?dﬁéeagggﬁ%%ggeﬁft%h%%%ﬁ?gggsﬁﬁgggotﬁﬁj?ﬁ@?gg?évg t°% nk | eakage

and t@ proyp de e SBaRR 0 afB M thiakherd NK-eGRE L dGBul &r RPeiippd 15 on its

-~ di spensing end. The safety cap 10 of the present invention fqu|IIs this
" need. The skfetspnchpe M0mplef erxdhlbhy Fealineneoptiwe 2dotledkohpl astic part, and

in the prefﬁérqg. od| nt conprises a centrally disposed hub portion 50,
19" 52 and 20°4- substantially cylindrical outer wall 54. The

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




to the outer wall 54. Optional evenly spaced fins 56 extendlggghab&y
outward fromthe hub portion 50 to the outer wall 54 to provide additional
structural support. 25 Qther structures may be used instead of or in

addition t ins 56 to hel p support and stabilize cap 10,
such as coﬁ]ge&n}tarﬁyls%dal |y spaced stiffening rings. The hubg&%@?%%géo IS
configured to fit closely over the dispensing fitnment nozzle 34, and
conpri ses a donme- 30 shaped top wall 80 and a downwardly extending skirt 11
April 2005 WD 03/0 S%P [ US02/ 22727 9 _porti.Qn that termnates in a
seal i ng Ii-pp%ﬂ?wﬂs%ge taigf%-’é'&l? Fehet ab@legg},nq ﬁépsgﬂfﬂi § lip 64 forns a

- seal agai ngipifiged Mfﬂu%irngefdd,nﬁﬂé_ﬁ&!@h?hﬁpp@ﬂtf&fﬁls?’@ when the safety
cap 10 is installed onto the dispensing 5 titnent 14. The safety cap
| ocki ng el eppminstl2herdd spans ey ffdtnenbicovanaradippr pia] 86t Wrep detents and are

evenly distrjbuted around the inside wall qf the skirt portion 62. To
Fhetall 1 e RarBEF L MFPLG 0okt G NaL (T4 SBRE The FREREIE"Ea" 10 the cap 10 i
orientsed sughddaat 1hhe | ocking detents 12 are |ocated above the spaces

bet ween the nozzle | ocking threads 44, pushed in an axial direction onto
the  di spensi ng Thiet s&ffrtyl ¢apnbokénatslement § |12 hee| pekitagfodet ente 12 are

(L1, a0 e IE, S 288 f sclButhehat b SRLSHY Baplf g >0 1 el oo
: 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




portion 40 of the nozzle 34 to force the annular rim42 agajnghriibhes
sealing portion 24, thereby further insuring that ink does not |eak from
the nozzle 44. In case this 20 primary seal |eaks, the annul ar area 45

where the GRpsodbd 60 of the safety cap 10 presses agai nul ar
portion 40 acts as a secondary seal. Wen cartridges ar e@f%groggn\%{]th t he

di spensing end up, the contents can shift down due to gravity. If the 25
nozzle is not sealed airtight, this s fting can pull air into the

car 11 dge K L0, il THSPURESHSBLAGE 0r0RoLDSAY LI annul ar

portion 40 b portiont SO I nsures at "air does not

get pull ed bntthe hbezXanlr vAge: s3Q1TRe 198f 6t yectapctd g s a third seal
with the 11 April 2005 WO 03/020599 PCT/ US02/ 22727 10 dispensing fitnment
14 at the afAHATARIrReYitdRPNEArof Keehdkwrenshing He tMees| &4 34 Thére sealing lip

64 contacts_th vering.p i f th |.SRensj fi t 14. Thus,
the safety %%p%fégg%d{a& gBe%‘éﬁs n%gf)?%ﬁ%r?t Eigm%l(}oggr %g&fl—g%nggr m t wo

addi tisonal se@& swboadquievenkl t skl ew mfevienk tHutesbdect imkcap 10. The outer
wal | 54 of the safety cap 10 has a top rim 66 that defines a plane above

whi ch the he#FSpeet Hish @ dBes not extend, so that the cartridge can be
placed 10 uprigpht § &%ﬁli%?ﬁ ’é‘&dé n.tae déa}D%SLQQ e”c%de"}ﬁ(‘ during
filling, shipping and storage. The di aneéter o the out er - wal top rim 66
shoul d be | @ gBaen@hesOa 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




provide a stable base for the ink cartridge when it is placedagf 2068

di spensing end, and preferably is about the 15 sane as the dianeter of the
ink cartridge itself. The | ower portion 68 of the outer wall 54 fits over
the di spengj i nt covering portion 30 near its per] hel p

pr ot ect th?q]‘?’{(]?md@s%\{mf rom side inpacts. Gipping el errentés Oiy%zt-’%he‘ f or m of
vertically oriented 20 ridges |located on the outer surface of the outer
wall 54 facilitate rotating the safdtly cap 10. Thus there has been
described a safety ¢ 10 for .ink cartrjidge or_t i ke that installs
over a di spg}?sicﬁﬁgmf%pef iltgnﬁﬁ?re%zdb?pwgrt Aeugésﬁ?ﬁl b&g herein or over a
simlar fiinRRt. cddea33kelye GRPHd OsRRG! OF B <t RE §YingBENa f unctions: (1)
it prevents ink fromleaking out of the cartridge when the nozzle 34 is in
t he cl osed Posingi smidpingpufilngopr esspervima heddstspeagsi ng nechani sm  (2)
it 30 prevents air fromagetting pulled. into the carfridge if 11 April 2005
WD 03/ 029599.PC?FPE’02‘7°2’2$2‘7311T%5t ﬁ‘éA @gr’t’f’ﬂ"i‘fg‘é’ei Er.“‘%‘fddfnéﬁgﬁi%fpenser end up,
and (3) it il igwsnde GRELELAQRL O RE LRI AP G0N thpdi-EPEARI Ng end  during
shipping, filling, transporting and storage. O her rodifications and

al ternati vetrenbpérerng efops dfhehe nyerhiom asedebintegnpy athed whi ch do not
depart from the, spirit_and scope of the jnvention as defiped by the

fof agoi ng. UPAERPHTR. SEATARHS ARG-RISIHE IMes | Fi oRdsat=idtd: the clai ms
cover all such pRIdIGAL! 8fFert BT duth! modd 4iRhR1 SACItHhaBCEOPA.

within their scope.
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(10) for a fluid dispensing cartridge, the cap (10) conprising. a hub
portion (50) conmprising a top wall (60) and a downwardly extending skirt

portion (6 ihating in a sealing lip (64), the sealing lip (64)

adapt ed to@foo&rsﬁégb%eal with a dispensing fitment (14) M&T’&H@zﬁgf ety (10)
is installed onto the dispensing fitnment (14); nmeans for attaching the ‘
safety cap (10) to the 10 dispensingfitnent (14); cap a cylindrical outer
wal | (54) surrounding the hub portion (50) and having a top rim (66) upon

whi ch the &af¥3idge can stand; and neans for connecting the hub portion

(50) to the, 15,0 N ; rain gt J S| £ nt (14)
conpri ses al' noﬁqzlg%?%%w)y Ea&?ﬁ% fgﬁh%p%nqgn &E:ngé%g 8p%és]&‘g:tri ghg?and the hub

portion topthaldap( 60)) proeesesirggai nst an annul ar portion (40) of the
nozzl e (34) when the cap,(lO% is 20 installed onto the dispensing fitnent
(14) to maintai i PHRLHIZLM e IBAFORRY ¥ HEICE <8 "Bd%i 1§1Bn278. 2 The safety cap

of claiml W&i 814 &l ROT 00 pdrATbn0en)! RE-ATRU g RRMET On (40) of
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




3. The safety cap of claim1l wherein the attachnent neans cpnRstiS6ss

| ocking el enments (12) extending inwardly fromthe skirt portion (62) of
the hub portion (50) and 30 adapted to be engaged by and di sengaged from 11
April 2005 0599 PCT/ US02/ 22727 13 conpl enentary:. i | enent s
(44) on the |3§%(g%§i ng fitment (14). 4. The safety cap Po‘% C g:ﬁ?nzg wherein
the locking 5 elenents (12) are in the formof inwardly projecting detents
and are evenly distributed around t hel? nside of the skirt portion (62). 5.

The safety 16000 28 Glakm, GLELD the L Qn i ans conprises an
-annul ar wal f&%S%L ext en iong %a%a%ﬁ% O{Jt \?/arlg t;;nro%(itg]{)flﬁerq%u portion (50) to
the outer  fiadvenf5434).6. The safety cap of claim1l 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).






