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The present invention relates to syringes apd, in particular, industrial
5 syringes utilized to di spense adhesives, seal ants and ot her industri al
conpounds. . Descri 'ﬂ TﬁlA!Lhﬁ l' EArt

I ndustrial syringes of the type ut¥Trzeato drspense adhesives, seal ants
and the like are used in many different types of industrial applications.

Such syringes, for exanple, are used by autonmated machines to

di spense adhesives on 10 pri nt ed Background afithedavensiont he securing the _
‘el ectroni c conppnent s, e board itself. Such aut omat ed machi nery
oftentimes di spﬁnses a high repetition rate, -

typically in excess of 30q~h@§a Lt{BvenBba rdistes d@spfi%ﬁesand, ingarti'wlar. industrial

The previously known industr syringes typica conpri se an
: 5 syringes utilized to dispense adhesives, sealants and other industrial compounds.

II.  Description of the Prior Art

| Industrial syringes of the type utilized to dispense adhesives, sealants
and the like are used in many different types of industrial applications. Such
syringes, for example, are uséd by automated machines to dispense adhesives on
10 pﬁnted circuit boards for the securing the electronic components to the board itself.
Such automated machinery oftentimes dispenses the adhesive at a high repetition

rate, typically in excess of 300 adhesive dots per minute.
The previously known industrial syringes typically comprise an
clongated tube having a piston slidably mounted within the interior of the tube.

15 The tube is open at both ends and one end of the tube forms a dispensing obcning
for the syringe. In order to fill the syringe with the industrial liquid, the piston is
usually slid through the tube until it is adjacent the dispensing end of the tube.
Thereafter, the industrial liquid is injected into the interior of the tube through its
dispensing opening. In doing so, the piston actually slides towards the opposite

20  end of the tube until’it is filled. This common filling method is-known as "neck
filled." A cap is then conventionally placed across the end of the tube opposite
from its dispensing end in order to protect the contents of the syringe from
oontamingtion as well as sealing the tube égainst leakage. Alternatively, the tube
can be filled from its end opposite from the dispensing end.

25 These previously known industrial syringes, however, suffer from
a number of disadvantages. Once disadvantage is that air is entrapped within the
interior of the tube during the filling operation by the front wiper on the piston.
Any air entrapped within the interior of the tube can cause the syringe to "misfire"



el ongated tube having a piston.slidably nounted within the interior of the
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the industrial-liquid, the piston is Wual ly slid through the tube
until it is adjacent the dispensing end of the tube. Thereafter, the
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fail to eject arsubjgptedciet bigh temperajureomariations. e%ce dhe mdas\menodlslodged ng

an 10 contaminants may enter into the contents of the syrmge and/or permit leakage of

the syringe material from the tube.

- Another disadvantage of these previously known closure caps is that
they did not provide any means for easy removal. Using a thin, sharp object or
ﬁngernail to pry the closure cap off is a potential cause of injury.

15 A still further disadvantage of these previously known industrial
syringes is that the closure cap opposite from the dispensing opening can be
removed and replaced without detection. When this occurs, undesirable

contaminants can enter into the interior of the tube.

SUMMARY OF THE PRESENT INVENTION
20 ‘The present invention provides an industrial syringe which
overcomes all of the above-mentioned d:sadvantages of the previously known
devices. '

In brief, the Syringe of the present invehtiori comprises an elongated |

" cylindrical tube having a first opening at one end and a second opening at the

" 25 opposite end. The first opening forms both an optional fill opening and a
dispensing opening for the contents of the tube.

A cylindrical piston is slidably inserted within the tube and has a

first axial end which faces the first opening and a second axial end which faces the

second opening. Axial movement of the piston within the tube towards the first



aut omat ed application operation. This, in turns can |lead to electronic

component s roperly attached, or not attached at all, qu-njggq,ﬁgﬁqgl
cizr.cuit - boamwgyég as ot her problens. 5 Astill
further disadvantage of t hese previously known industri al syringes is

that a friction fit was typically used to sécure the closure cap across the
end of the syringe opposite fromi ts di spensi ng end. These_ caps, however,
woul d f r ecppeningyofbtheditbe @reardingly dispenses ?me comsents of 78e tabe fhrapet thene
syringe was . Subj ect §r§iﬁg° hi gh tenperature variations. Once the cap
has been di sl odd‘é%?ens g P, am nants nmay enter into the contents of the
syringe and/or permt |eakpg€ piton has an!O\ftsid¥ ditigeerBlighty lesk rtan the insidee.
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they did not prdliametenof thesarhe soothatanyannilapciéarandei spgee is fonnedsbniwpemﬂjeect

or f| ngerna|I to y the closure gap off otenti cause of
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i-ndustrial syringe which t eznent
di sadvant ages of t he previBh?F@F%ﬁﬁb syrmge dg,\}}sg@iv Hifed 110 hiR gfispensmg In

brief, the sysingrngfe, t RS tlf%ﬁﬂed%tehﬂV&rﬁ hiid, ggfmny 33Ratifh afk 61 SNadHesfve, enters
cylindrical tube haV|ng a first opening 0 a second openlng at
the - into the interior of the tube, the hquld fills the annular space between the piston and

the tube. In doing so, the liquid expels air outwardly from the interior of the tube
by compressing the wiper radially inwardly and allowing the air to escape.
After the air has been expelled from the interior of the tube, the

15 relatively viscous liguid causes the piston to move axially from the first end of the
tube and towards the second end of the tube. This completes the filling operation.

In order to protect the contents of the tube from contaminants, as
well as to protect against leakage of the contents of the syringe, a closure cap is
i'emovably disposed across the second end of the tube after the filling operation.

20 This closure cap includes a radially outwardly extending rib which is received
within a like shaped channel formed on the interior of the tube thus forming an |
interlock between the > cap and the tube. This mtcrlock prevents displacement of the
cap from the tube whxch might otherwise be caused by differential thermal
expansion of the tube and cap.

25 In order to remove the cap from the tube, a ring is provided
exteriorly of the tube around the éap so that one portion of the ring is integrally
joined with the cap.' The ring is then pulled to remové the cap from the tube.

In order to provide an indication that the cap has been removed from
the tube, at least one, and preferably four, frangibie links are provided between the

30 ring and the cap. These frangible links are broken whenever the cap is removed



25 opposite end. The first opening forns both an optional fill openi nsg and
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A cyllndrlcal piston is slidably inserted within the tube and has a

first axial end which faces the first opening and a second axi al end~whi ch
faces the second openi ng. Axial novenent of the piston within the

t ube towards t hefifom she tube, thmﬁﬂr/icﬂﬂgwtamper evident indication of the cap removal.
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openi ng of the t@%%@%‘@rﬁﬁ%&?@tﬁl@ﬁéﬂ@ééﬂg jreplaemt ent s of the tube t hr ough

t he di spensi ng openi ng. The piston has an
out si de di aneter sli ghtly less than the inside d| aneter of the tube
so that an annul ar cl earance SpacBrief Desdiri Ae PRaving 5 piston and’

t he tube. An annul ar w per extends rac y outwardly om t he piston
only at the second end of tmdaepelsumrmﬂingmf the pmseﬁtrihmxitmnabil}ybe:bad apoms

the interior f.the tub The | mn i on of the previousl
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As the fill mat euuahglmutlthﬂsavdmltviﬁw;;ahaynwmal ant or an adhesi ve, enters
FIG. 1 is an exploded elevational view 1llustratmg a preferred
embodiment of the present invention; -
10 FIG. 2 is a longitudinal sectional view illustrating the preferred
embodiment of the invention; | |
FIG. 3 is a view taken around circle 3-3 in FIG. 2 and enlarged for
clarity; '
FIG. 4 is a view taken around circle 4-4 in FIG. 2 and enlarged for
15 clarity; | :
FIG. 5 is an end view of a preferred form of the closure cap for the
~syringe; and | '
| FIG. 6 is an elevational view of the closure cap.

S Detailed Description of a Preferred |
20 Embodiment of the Present Invention
" With reference first to FIGS. 1 and 2, a preferred embodiment of the
industrial syringe 10 is there shown and comprises an elongated cylindrical tube 12
- having é preset internal diameter which forms a cylindrical internal surface 14.
- The tube 12 is preferably made out of any conventional plastic material, such as
25 polypropylene.
_ | As best shown in FIG. 2, a first openjng 16 is formed at a first end
18 of the tube while, similarly, a second opening 20 is formed at the opposite end
22 of the tube 12. The opening 16, however, is much smaller in diameter than the



into the interior of the tube, the liquid fills the annul ar space between
t he piston \93@7 9 the tube. In doing so, the liquid expel BCHUS97/05619
out wardl y i-romltaﬁze8 interior of the tube by conpressing the w per
radially inwardly and allowing the air to e§cape.

After the air has been expelled fromthe inferior of the tube, the 15
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conpl etes the f jdiﬁémedgﬁmgtﬁm-me cylindrical internal surface 14! the ébe 120 pr ot ect
the contents of” the tube from contam nants, as wel | as to protect

agai nst | eakage of the codt pisten 36, alse preferabljemade of a plasticquaterial, is axially

t énovabl y di spose cross the,second end the tybe after the filli
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tube which mght otherw se be caused by differential thermnal
expansi on of t h&urfags24-and. agsuch, ipcurvilinear in shape. In order to renove the
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the cap The ri ggeiify (oD tiRUinteidr 28 of GDMBe 1P wifhdh ﬁxﬂﬁéﬁiﬁhﬁ%ﬁ'ﬂpﬁ well asto -

i
In order to provide an-indication that the cap has been renbved from
t he tube, atlOl edispenseéhe liquid firoaf theabe,/12. ol ordér torffi thedubé bR withrthe industridk d

i cap. Th f iQle |i br ok
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tube opening 16. Thus, with the piston adjacent the fill opening 16 as illustrated
in the phantom line, industrial liquid from the fill unit 34 is injected into the
interior of the tbe thus moving the piston to the position shown in solid line in
15 FIG. 2. As more industrial liquid is injected into the interior 28 of the tube 12, the
piSton 26 is further axially displaced within the interior of the tube to the position
shown in phantom line adjacent the second end 22 of the tube 12.
With reference now especially to FIG. 3, the outside diameter of the
piston 26 is slightly less than the inside diameter of the tube 12 thus forming a
20 small annular clearance space 36 between the piston 26 and tube 12 along the
~ length of the piston 26. However, in order to seal the piston 26 to the tube 12, a
thin walled annular wiper 38 extends radially outwardly from the piston 26 adjacent
its rear or second end 32. This wiper 38 contacts the interior cylindrical wall 14
of the tube 12 thus sealing the piston 26 to the tube 12. Preferably the wiper 38
25 and piston 26 are of a one piece plastic construction.
Still referring to FIG. 3, in practice, the construction of the piston
26 with its wiper 38 enables air to be expelled from the interior 28 of the tube 12
during the filling process. More specifically, during the filling process, the liquid
industrial material displaces the air contained between the piston 26 and the fill
30 opening 16 into the anmular space 36 between the piston 26 and tube 12. In doing
s0, the air in the annular space 36 compresses and flexes the wiper 38 radially



WD 97/ 38289

PCT/ US97/ 05®/1®97/38289 RCT/USI7R564% om
the tube, thus providing a tanper evident indication of the cap rem)val
These links also help to keep the ring in pléce.

Bri ef -Description of the Draw ng A better

under st andi ng ofinwirdlysethatithei aivisrexpelieddrblind thehwiper B8 as indicated by anow 40
the foll ow ng detal | ed descr.i.ption, when read in _conjunction with the
acconpanyi ng dr Afuggth WF@P’!?F‘HPW@ single vaper-38 ak e ear of therpiston 26, M&e%rts

;Er ggglhggfadt QFevaﬁﬁ@ ?‘Y’h‘%@"‘l‘ﬁ?&‘?‘ﬂ’a a‘ﬁr gpgwsegound at vemmﬁn‘@m’ ‘gf

the present invepivatire inlboth the tube 12 and pistbh @6, prévenss éﬂﬁ%&ﬁeﬂtjbﬁ
sectional viewillustrating the preferrec? ?frébodl ment “of th r in the

i nventioon; 5 syringe 10 during a filingoperationa vi ew t aken around ci rcI e 3-3in
FIG 2 and enlarged for FIG 4 is a view

taken around circle 4-4 inm@@g%mm%@w%mwmnmm
FIG S i's an endey iy lisplablsthe pisfth 3058k e ish ¥ Hhéyes Ibwhiils thi Second

syringe; and IS an evational v ew 6
cl osure cap. end 22 of the tube 12 after the air has been expelled from between the piston 26

and the fill opening 16. This axial displacement of the piston 26, furthermore,
10 occurs since the viscous industrial liquid axiall;.displaces the piston 26 before
leakage past the wiper 38 occurs. As such, the construction of the piston 26
insures that the air is substantially entirely displaced from the interior of the tube
followed by axial displacement of the piston 26.
With reference again to FIGS. 1 and 2, after the tube 12 has been
15 filled with the industrial liquid, a cap 42, preferably constructed of a plastic
" material such as polyethylene, is inserted into the second end 22 of the tube 12 to
both protect the contents of the tube 12 from contaminants as well as prevent
leakage from the tube 12 of the contents of the syringe.
With reference now to FIG. 4, the end 22 of the tube 12 preferably
20 - has a radially outwardly extending annular channel 44 formed around its interior
~ surface 14. The cap 42, similarly, includes a radially outwardly extending annular
ridge 46 which is complementary in shape to the channel 44 so that, with the cap
42 inserted to its closed position into the end 22 of the tube 12, the ridge 46 and |
. channel 44 interlock with each other. This interlock thus prévents dislodgement
25 of the cap 42 from the tube 12 which might otherwise result from différenﬁal
thermal expansion of the cap 42 and tube 12.
With reference now to FIGS. 5 and 6, the cap 42 preferably includes
a cylindrical main body 50 and a pull ring 52. The main body 50 is partially
inserted within the end 22 of the tube 12 (FIG. 4) when the cap 42 is moved to its
30 closed position thus sealing the end 22 of the tube 12.



Detail ed Description of a Preferred 20 Enbodi ment of the Present

| nventi on WO 97/38289 Wth reference first to FIGS. 1lpegpssross19
preferred enbo I'ment of the i ndustrial syringe 10 is there shown and
conprises an elongated cylindrical tube 12 having a preset internal

di aneter which fornms a cylindrical internal "surface. 14. The tube 12 is
preferably made out of any,.conventipnal as, r h 2

pol ypr opyl ene. Conversely, PBBE{“Q%WPW? E?%emf"ogyf)?igﬁ g‘(?ﬁéal ng
16 is forned at ardith Wiﬁ% 0. eTheSinkinl aV 50 Amdsa@ond
opening 20 is fo?‘?‘rggéé{a %%‘%‘&. tedceé\] ok EWS} teghe tube 1 % e
openi ng 16, howeisgy 52 afe preférablycdfl 2one piect plasticoconstractidrhand are Jomsagmsg
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of a plastic nmatRg idin body 50 ifiim the tube 12 SAa deb;bﬁnémugtpeﬁm §4in the
interior 28 of the tube I2 so that one end 30 of th 5 piston 26 faces
the opening 16 while the ofpdest shownlimPIG.afcat lest ompeandlgre&"&ably severable,
i frangible links 58 extend between the ring 52 and main body 50 of the cap 42 at a
position annularly spaced from the connecting portion 56. These frangible links
10 58 are broken whenever the pull ring 52 is used to remove the cap 42 from the
~ housing thus providing a tamper evident indication that the cap has been removed.

From the forégoing, it can be séen that the present invention
?rovi_des an industrial syringe which is.grwtly advantageous over the previously

. known devices. In particular, the provision of a single wiper on the rear of the
15 piston together with the elimination of sharp corners in both the tube and piston
insures that air is expelled from the interior of the syringe during the filling
process. Additionally, the present invention provides a novel closure cap for the
syringe, once filled, that interlocks with the syringe until its removal is desired and
also provides a tamper evident indicating means that the closure cap has been

20 removed. '

Having described my invention, however, many modifications
thereto will become apparent to those skilled in the art to which it pertains without
deviation from the spxnt of the invention as defined by the scope of the appended
claims. _

25 I claim:



Furt hernore 30 of the piston 26 is conpl erren.tary to tr?ﬁ‘ R
t ube-T nterng‘fé%&dsurface 24 and, as 'such, is curvilinear in sfn"aSB"é".’“”

Stirll referring to FIG '
opening to fill the i rtBHSSHEES MAS BEENtjube 812 with an ind i | iquid,
as well as to 10 di 9penseREPEAGEDui d firom t he tube 12. IE@M&B IM
the tube 12 with the i‘neustrrat Hodlaims fill unit , ! I iUU"I
only diagrammptically, is fluidly. t ed. .. tube opening 16."
Thus, with e pi ston adj ai‘ent f‘ﬁéﬁ‘?‘ﬁgﬁ%ﬁ&ﬁ%ﬁﬁgﬁnﬁ@ﬁ |l ustr at ed in
the phantom I ne, industrig elbhghtédcylindicl@bé havi raiﬁrs%gexﬁn' } By GYiel @M dn@l! O
t he . i ntgeri or of the tu%e %s )fm)vi ng the piston to the gposition shown
in solid |inetira setbnd fopening.at Asseoond endycsaid first| openingi forming both @t Hlingrand
the interior 28 of the tube 12, the ) picpsy:‘,on 26 is further axially

di spl aced wi thi wlisneasingopenige. s3idtuke hawiag A Sylipdrical dniernal surface withpreset
phantom | i ne adj, tLhe second end 22 of the tube 12. -
V\:r’th_refer_enc(’zl nl 8£ébaé%ﬁegl§ly to FIG 3, the outside dianeter of the

piston 26 is plightly | essa¢yliidrichlepistos slitably MoBited irdaid fube | s#ikbpiktdnha
formng a 20 snall annular clearance space 36 between the piston 26 an
tube 12 al ond® t raefirst axial ¢ndrfgcing saidifirst qpeningrand@ secendeaxdal end facingieaid secondal
the piston 26 . to the tube 12, a thin wal |l ed annul ar w per 38 extends
radi al |y out vhar @P¥M8em t he piston 26 adj acent ~ its rear or second end
32. This wi 38 contacts s AR R A G B i

tube 12 thugﬁseal I ng the pslag(?@ﬁt@gﬁ?gﬁtaﬁ?{{ﬁd@ﬂmﬁkﬁ\ﬁgkg?}agﬁs§/ t esa\%f er 38
25 and pistpn 3fside dianfeter ofisaidoube so Had ah iannuianclearante space is formed between
Still referring to FIG 3, in practice, the construction of the piston

26 with its ¥# pspidpistonasdsaidtubet o be expelled fromthe interior 28 of the

(T g prockbs . the i qui thid piskh BAYRREE Sripdt S ferdiC taligly qubwalily bl i
cont ai ned bejgeanid foRd %herbf%ﬁidaﬁémhheaiﬁiMpeﬁﬁ-ianﬁgil%ngfgihgrsﬁdt&yﬁmwl ar

space 36 between the piston 26 and tube 12. "I n doin
internal surface of said tube.

ing 16 is utilize

2, The invention as defined in claim 1 wherein said piston and

said wiper are of a one piece construction.

1 3. The invention as defined in claim 1 wherein said wiper is

made of plastic.

1 ' -4, The invention as defined in claim 1 wherein said first opening
2 of said tube is smaller in diameter than said preset diameter of said mbg, and
wherein said tube comprises a curvilinear internal surface extending between said

first opening and said cylindrical internal surface of said tube.

1 5. The invention as defined in claim 4 wherein said first axial

end of said piston is complementary to said curvilinear surface of said tube.
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inwardly so that the ai* H@éé&bﬁé around the w per 38 as indicated by
arrow 40. * Thus, the pro ' of t ngle wi per 38 at the rear of

the piston 26, together w.th the_elimnation of sharp corners; i.e.
corners found at very smal $- r adife #ivention as defingd in ¢laim | agd cAmprising afap for

and piston 26, Fo}rﬁﬁ’\é%%ﬁ' c%giﬁgapmgéco% eﬁlﬂg)‘gis idtt{]g%SSi r]syri nge 10 during a

filling operati _ VI'sC dustrial Iiquid,
however, after filling the annul ar space 36 axially displaces the
pi'ston 26 so that the piston 26 noves towards the second end 22 of

the tube 12 after the air has b&bsinyepiion asdlefinedrinalaineG and comprising)a ralally
d the fill ' 6. .Thi.s - axi al ' . of. th I st 26 .

Furthermor e, 2 1cPurnaaly xeife Banden founi S i infrical Hiptal titiace of syid tube

di spl aces t hes pigdiRent 8aill el end of sk@aiﬁﬁg,esﬂ&%thaﬁﬁlﬂ HivE el Seroés®

such, the construction of the piston 2 I nsur es ealr I1s
substanti al | y4 ersectiexiay shapep|and evhereinrsaideap comprises aofadidlly éuthardly extending
fol | owed by i al  di splacenent of .the piston 26. ' ' W th

ref erence agal n THAECHIAYNE 8 cxpt sectiogal shapeneomplgmentary, @ saidcshaneel, said) ridge
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1 8. The inve;x_tidii as defined in claim 7 wherein said cap and said

tube are constructed of plastic.

1 9. The invention as defined in claim 8 wherein said tube is made
of polypropylene and said cap is made of polyethylene.

10. The invention as defined in claim 6 wherein said cap
2 comprises a main body and a ring, a portion of said main body being positioned
within said tube, and said ring being positioned exteriorly of said tube and having

a connecting portion secured to said main bddy. :

1 - 11. - The inven;ion as defined in claim 10 wherein said ring and

o
said main body are of a one piece construction.

12.  The invention as defined in claim 10 and comprising at least
2 one frangible link extending between said main body and said ring at a position

annularly spaced from said connecting portion. _
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mat eri al -.such as pol yethylene, is insert§e Q1€ 4 2 ERrH 0 en%éi“% éﬂi
tube 12 to WOWB&?h protect the conten{s.of “the flbeil? Fro Ant’s

as well as prevent | eakage from tHE tubel 2 :cpntents of the
syri nge. - Wth neEmseeearMey to FIG .4, the end 27 of
ﬁagfbuféautwrzsl Ju1gx1897li(R§.6MOR) Ar

the tube 12 prabef vy kydhe TRferhat
channel 44 Tornﬁgiﬁh‘a‘l'%@l(fim { Ifepés¥aced by newrdlasms 1411 Tidepagys )32,
simlarly, includes a radially outwardly extendi ng annul

whi ch is conplenentary in shape to the channel 44 so that | he ca
42 inserted to its closed position into the end 22 of the”lm l’“ ”m
ri dge 46 and channel 44 interlock with each other. "

t hus prevents dislodgenent 25 of the _cap 42 fromt{he tube 12 which m gh’f
ot herwi se redult from dif fler eniAncindustrial syrings GAMPrdilBansi on of the cap 42

and tube 12. Wth reference nowto FIGS. 5 and 6, the
cap 42 prefermbly incl udean elongated cylindricalitalsd haviriga firstypeningoatane epdilahd r i ng
52. The main body 50 is partially inserted within the end 22 of the
tube 12 (FIG3 4 iR & Sechiid BB, Olid first formERChbotR 3 AR ahd US
seal ing the esnd)a 0 % e tube 12. WO 97??5%%9 if
PCT/US97/ 05639 gispensing opening, said tube having a cylindrical internal surface With.a preset

S inside diameter, @

6 a cylindrical piston slidably mounted in said tube, said piston having

7  a first axial end facing said first opening and a second axial end facing said second

8 opening,

9 _ said piston having an outside diameter slightly less than said preset
10 inside diameter of said wbe so that an annular clearance space is formed between
11 sasd piston and said tube,
12 _ said piston having a wiper extending radially outwardly and
13 rearwardly only from said second end of said piston, said piston and said wiper
14 being of a one piece construction, said wiper fricﬁonally and sealingly engaging

15 said cylindrical internal surface of said wbe.

1 2.  The invention as defined in claim 1 wherein said wiper is

ol

made of plastic.

_
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Conversely, the pull ring 52 is p05|t|oned exteriorly of the tube 12

and prefera&by ﬁg@g ally around the cap main body 50. The mai RCEES§7861%nd
pul | I-rig are preferably of a one piece plastic construction and
are joi ned_t oget her by a connecti nU Jportion S56.-Consequently, in
order to renove the cap fromthe S houqiThdS SHEET hﬂspgtth fl ng 52 is

romtne-ta NI RN A <7 g or s drssRBbuacen 7o) et od, 20

best shown i FFG *5."at® | éast one, and preferably severable,

frangi ble |inks 58 extend between the ring 52 and mai n body 50 of the cap
42 at a posi ti on angul ar The dmvention fasodefinbd io cisiscdi whensir s3id st
‘These frangible links 10 58 are broken whenever the pull ring 52 is used

to renove thﬁ'at%cap hbeis smﬂuﬁﬂiﬁh&ﬁrﬁﬂﬁhﬂ&f&bﬂmbﬁmmb&yl dent

i ndi cation t as been renoved " Fromthe

Tkﬁéﬁgi"&.”% LE»??&W{@“@#@%?#WP{ageﬁﬁﬂsl**g@%?ﬁﬁ“e“m“%prev. gé-?'ﬂh |
I
of the 15 sexh Arwpenas i sHa cAESEIRl ot afride ARARB nors i bot n

t he tube and piston insures that air is expelled fromthe interior of
the syringe during the filling process. Addltlonally, t he present
i nvention provides a novel closure cap for the syringe, once filled,

that interlogks with the gyringhe itvention ssuiefineditrdlaiis3 whereireshid fickt axial
al so provides a tanper evident indicating neans that the closure cap has

been 20 reny lmﬁ‘m?«,’ ‘ﬁ@gmhégg Srfite df SR hbON,
however, rrany gﬁdf’l ca??‘gﬁqsmsmmp theréto dvi\niq econe 3 appa‘?ﬂe%nt to those

skilled in the art to which it pertains w thout ' deviation fromthe
spirit of the invention as defined by the scope of the appended
cl ai ns.

1 S The invention as defined in claim 1 and comprising a cap for

2 removably closing said second end of said tube.

1 6.  The invention as defined inclaim 5 and comprising a radially
2 outwardly extending channel formed on the cylindrical imernal sarface of said tbe
3 adjacent said second end of said wbe, said channel having a predefined cross
4 sectional shape, and wherein said cap comprises a radially outwardly exiending
5 ridg_a having a cross :ect:oml shape complementary to said chanmel, said ridge
6 be_ingreceiwdiuuidchannelwhenuidcspclosessaidumndexﬁofsaidmbc.

1 7. The invention as defined in claim 6 wherein said cap and
2 said tube are constructed of plastic.

Sheet Has Becn RT'a“d AMENDED SHEET (ARTICLE 18)
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25 | claim . . - 8-

CLAI 1W097/38289 1. An industrial syringe conpri Sp%msgyﬁsm -
an el ongate ri cal tube having a f§2st openi ng at one_end and 3 a
secon a second end, said first ’EEN”‘ a fiTling

D |
and mw;, #’ ng, sai d t ube havi ng iﬁfg ?Hﬂd‘i\ﬂﬁs | ntlernal surface
wth a preés e di aneter, 6 |ndLL‘,a| pi ston

slidably mounted i’n Sald t ube, sai d pi ston havi ng

1 8. The invention as defined in claim 7 wherein said tube is made

2 of polypropylenc and said cap is made of polyethylene.

1 9.  The invention as defined in claim 5 whercin said cap
2 comprises a main body and a ring, a portion of said main body being positioned
3 within said tabe, and said ring being positioned exteriorly of said tube and having

4 a connecting portion secured to said main body.

| 10.  The invention as defined in claim 9 wherein said ring and

2 said main body are of 3 one piece construction.

1 11. The invention as defined in claim 9 and comprising at least
3  one frangible link extending between said main body and said ring at a position

3 annularly spaced from said connecting portion,

Thls Sheet Has Been
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7 a first axial end facing said first opening and a second axial end facing
said second 8 openlng 9 . .7, said piston having an outside

di aneter. skightly |ess than said preset 10 inside dianeter wbrpdshskisbe
so that an W cl earance space is fot3red between 11 said piston and
said tube, 12 said piston having a wi per extending radially"
outwardly and 13 rearwardly only fromsaid second end of said piston,

sai d piston and said wiper ;14 being of a one piece construction, said -
wiper frictionally and sealiingly engaging 15 said cylindrical i nternal
surface of said tube. 1 2. The invention as defi ned in
claim1 wherein said wiper is 2 nmade of plastic.

STATEMENT UNDER ARTICLE 19

.Claim 1 of tlﬁsiagjlii:étibx_;:has been amended to more c|¢.=arly define

tharzhe piston and the:wiper are of & one picce construction. Furthermore, Clu?n 1
has beenamended to moxc'clearly define that the wiper extends not only radially
outwardly, butalsonmdly. from the second end of the piston and that the wiper
frictional and scalingly engages the cylindrical interior surface of the tube. The prior
art cited by the Patent Examiner do not show this construction.

Mbre specifically, the Bath patent teaches a syringe hav?ng a pision |
24 and two sealing members 26 which engage the interior of the tube. Each sealing
member 26 comprises an O-ring. |

Uniike applicant's invention, the O-rings 26 of Bath are not integrally
fa:medwnﬂxthepmton% lezwuc.ﬁr.sc O-rings 26 do not "extend outwardly and
rearwardly ftom the piston. Instead, the O-rings 26 extend merely radically ountwardly
from a central portion of the piston 24.

Applicant’s (iesign, furthermore, is not merely an acceptable alterate
.from the cnnstmcﬁon. shown in the Bath Patent. Instead, applicant’s invention, as

 best shown in FIG. 3 of the patent drawing, allows the air to vent from the interior

of the tube during the .ﬁlling of the tube with the product 36. Such venting is |
permissible because the wiper extends rearwardly of the piston and also because only
one wiper is utilized in applicgnt’s invention. In sharp contrast to this, in the Bath
Patent, such venting past the O-rings 26 can simply not be possible. Instead, the air
entrained within the eylinder during a filling operation would unacceptably displace

the piston 24 of Bath such that air would remain within the piston.



1 wo973gss 1he invention as defined in claim1l whe sai d
first- 2 opening of said tube is smaller-in diameter than said éﬁiékﬁwm“

di ameter of said tube, 3 and wheré&in said kfbe conprises a curvilinear
i nternal surface extending between 4 sai dl rst openlng and said ~
The

cylindrical internal surface of said tube. 4.
I nvention as defined in claim3 wherein said flrst axial 2 end of said
pi ston is conplenentary to said curvilinear surface of said tube.
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1 : The invention as defined in claim1 and conpri sing
a cap for y closing said second end of said tube. pctuser/05619
Fhevin on as defined in claim5 and conprising a radially
outwardly ext endi ng channel forned on the lindrical internal surface of
said tube 3 adjacent said second end of gg?d t ube, said channel having a

predefined cross 4 sectional shape, and wherein said c conprises a

radially outmardly extending 5 ridge having a cross s onal shape

conpl ement ary ai d. channal. Ld ridae 6 heing received in said channel
when sai d g". il s'ecsnd o sai d fube. 1 7.
The inventiof & grEd in Qi m o6 gMherein/said cgl and Z sg be are
constructed oNprest T L L LT ney
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« - 10- WB The i nvent ion as defé ned
said, tube is ma ol ypropyl ene..and said cap is

1 'm The invention as ‘defined in cl al m 5 wherein
"2 conp ”m,,",{ HH and a ring, a portion of said main body bei
V\in

posi tioned 3

e

said cap
ng

|d tube, and saBd ring being positioned exteriorly

of said tube and having 4 a connecting portion secured to said nmain body.

10

1

12 -

14

15

CLAIMS

1. An industrial syringe comprising:

an elongated cylindrical tube having a first opening at one end and
a second opening at a second end, said first opening forming both a filling and
dispensing opening, said tube having a cylindrical internal surface with a preset
inside diameter, | |

a cylindrical piston slidably mounted in said tube, said piston having
a first axial end facing said fitsf- opening and a second axial end facing said second
opening, | |

said piston having an outside diameter slightly less than said preset
inside diameter of said tube so that an annular clearance space i.s formed between
said piston and said tube,

said piston having a wiper extending radially outwardly and
rearwardly only from said second end of said piston, said piston and said wiper
being of a one piece construction, said wiper frictionally and sealingly engaging

said cylindrical internal surface of said tube.

2. The invention as defined in claim 1 wherein said. wiper is

made of plastic.

R e i



10.  Thé invention as defined in ctai r?g ng @@&151%93

I’I ng and 2 said main DOdy are of a one pl ece COﬂStI’UCtIO

defined irn-claim9 and conpri sing at I east 2 one
fran mmml 'mm an bet ween sai d rrsl n body and said ring at a position
3 annul arcl'yLspaced om sai d connecti ngportion. WO 97/ 38289
PCT/ US97/ 05619 .

1 3. The invention as defined in claim 1 wherein said first
2 opening of said tube is smaller in diameter than said preset diameter of said tube,
3 and wherein said tube comprises a curvilinear internal surface extending between

4 said first opening and said cylindrical internal surface of said tube.

1 4.  The invention as defined in claim 3 wherein said first axial

2 end of said ﬁiston is complementary to said curvilinear surface of said tube.

1 : 5. The invention as defined in claim 1 and comprising a cap for

2 removably closing said second end of said tube.

1 6 Theinventionasdefined inclaim S and comprising a radially
2 outwardly extending channel formed on the cylindrical internal surface of said tube
- 3 adjacent said second end of said tube, said channel having a predefined cross
4 sectional shape, and wherein said cap co_mpriseé a radially outwardly extending
5 ridge having a cross sectional shape éomplemehtary to said channel, said ridge

6 being received in said channel when said cap closes said second end of said tube.

1 7. The invention as defined in claim 6 wherein said cap and -

2 said tube are constructed of piastic.
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ISTATEMENT _UNDER ARTI CLE 19 Caiml o
‘appki-cation has been ded to nore clearly define ,ngst:}@ 9&“997

and the one piece construction. Futhernore, Caiml
-has beehl 'jm,m I e clearly define that the w per extends not only
radially” ¢ Lt sutwarily, but also redfOwardly, fromthe second end of the

pi ston and that the w per frictional and sealingly engages the
cytindrical interior surface of the tube. The prior. art cited by the
Pat ent Exam ner do not show this construction. Mor e
specificajly, the Bathg pat ; | ving. a_pi.sion 24
and two s!:al I ng menbe:hs' 26%%ﬁa@%gﬁmhﬂﬁﬁg}hﬁgbﬂgpﬁemﬁﬁémdﬁach

seal i ng nber, 26 conprises an O-ring. Unl i ke
appl i cant? s 9fpelypropyiens and Q?l‘{‘i:%’g% made of pplyethylene. not integrally

formed wth the piston 24. Likew se, these Orings 26 do not extend
outwardly and

1 9. The invention as defined in claim 5 wherein said cap
2 comprises a main body and a ring, a portion of said main body being positioned
3 within said tube, and said ring being positioned exteriorly of said tube and having

4 a connecting portion secured to said main body.

1 10.  The invention as defined in claim 9 wherein said ring and

2 said main body are of a one piece construction.

1 11.  The invention as defined in claim 9 and comprising at least
2 one frangible link extending between said main body and said ring at a position

3 annularly spaced from said connecting portion.

—t



rearwardly fromthe piston.
outwardly
Appli cant's deqg

Instead, the O

froma central portion of

f ur t her NWORED INTRLLECTUAIDRRDBERYY GRGARZEAIMY abl e al
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-rings 26 extend l.‘w}_‘\
the piston 24. PN
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i nvent i GINTERMATIONAL APEEICATHON/PUBLISHED UNDER THE PAZENT CODPERAATON JREATY ®POT)

air t A Paten] S1dssibicsilon 6 of € [ ube e the T111T1ng

t ube &ﬁli/ﬁg{nﬁ}éouﬁéo%ﬂct 36. Such venti ngli 2H)Inamhongl§$m ssTEf"é 'ecau;ﬁqlgligszsg
wi per| exB8HaZMRarvardiy of the pistio™ dud) lmanbacsiRa0aBlY: 16 0KbAR 61097

Wi per ' At-op——sharp—eontFast—to—thit——in
the Bah wmﬁm%ﬁicﬁﬂkﬂuﬁ%h vew. RIS &wmzm.cm AT A A%, BRsE S0, BR,
poSSi Eﬁgh Instead, the air »” entrai npd wi 'm,tdnecm)dliozlm.lﬁqmr@,m,en,'cs,
filli g opastimidiiopBut:d unacdSpildPIMEp| ace GH, HU, IL{IRJPIKE, KOnKR KRoKZ BEY LK, LR,
such|that air would remain within the piston. :;Is_'g'k%’% sn'hsm' Mb;g,‘;’,,ﬁ{}%ﬁ'
(30) Priority Data: - UA, UG, UZ, VN, YU, ARTPO patent (GH, KE, LS, MW,
08/629,638 9 April 1 04.96) Us SD, SZ, UG), Eurasian patent (AM, AZ, BY, KG, XZ, MD,
P RU, TJ, T™M), Buropean patent (AT, BE, CH, DE, DK, ES,

(71) Applicants: comz?uﬁ)s AEROSPACE, INC_ [US/US};
B

(74) Agents: SPRINKLE, Douglas, W. et al.; Suite 400, 280 N.

2820 Empire Av ueéo;?nh CA 91504 (US). DANG,
Nguyen, Thai [/US] . Lexington Avenue #A, Glen-
dale, CA 91203 (US). _ 10’306

‘Woodward, Binmingham, MI 48009 (US).

Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent
{BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD,

TG). :
Published '
7 With international search report.

With amended claims and statement,

and has a first axial end facing
has an outside diameter sli
tube and the piston. A
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(54) Title: INDUSTRIAL SYRINGE '

(57) Abstract

A syringe is disclosed having an elongated cylindrical tube (12)

open at both a first and second end. The first open end of the tube

provides both a filling and dispensing opening(l&) for the contents of the tube. A cylindrical piston (26) is slidably mounted within the tube
the fill and dispensing opening and a second axial end facing the opposite or second
ightly smaller than the inside diameter of the tube so that an annular clearance space (36) is formed bewteen the
wiper (38) extends radially outwardly from the second end of the piston and frictionally engages the cylindrical
tube. A novel tamper evident cap (42) is also disclosed for closing the second end of the tube.

opening. The piston




