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Background of the Invention l. Field of the Invention

The present invention relates to a nultiple-part dispensing syringe. 5
1. Description of the Prior Art There are many

previ ously known di spensing syringes for dispensing epoxy,

pol yur et hane and other nulti-part solution These
previously known syringes typically conprlse an elongated t ube

whi ch. deflnes an elong. d dn Leal . chan ‘ | L HRENI NG IS

formed - T

- The present invention relates to a multiple-part dispensing syringe.
5 -IL-..  Description of the Prior Art

There are many previously known dispensing syringes for dispensing

- epoxy, polyurethane and other multi-part solutions.
These préviously known syringes typically comprise an elongated tube
which defines an elongated cylindrical chamber. A dispensing opening is formed
10 at one end of the chamber while an axially slidably mounted plunger is initially

positioned at the opposite end of the tube chamber.
A dasher is conventionally positioned within the tube chamber at a point
intermediate the plunger and the dispensing opening. An elongated rod then
exten(_ls fhrbugh the dispensing opening and is detachably secured to the dasher.
15 The dasher itself contains a plurality of axial openings formed through it and the
rod is used to axially displace the dasher within the interior tube chamber in order

“to intermix the contents of the tube chamber.

These previously known multi-part dispensers are used to dispense
. —.adhesives, sealants, and the like, consisting of a base and catalyst which, once

€

20 intermixed together, chemically react and harden. Epoxies and polyurethanes are
examples of such mixtures. .
Since the multiple parts of the solutions chemically react when mixed, it

is necessary to maintain the two parts fluidly separated from each other until use



10 at one end of the chanber while an axially slidably nmounted pl unger

is initiallywogsnesey POSitioned at the opposite end of the 't gbpygbhaibsr -
A dasher is conventionally positioned within the tube chanber at a point

i nternmedi ate the plunger and the di spensing opening. An elongated rod then
extends through the di spensing opening and is detachably secured to the
dasher. 15 The dasher itself contains a plurality of axial openings
formed through it and the rod is used to axially displace the
dasher within the interior tube chanber in2order to intermx the
contents of the tube chanber. . These previously known

nut ti-part di spepbile dispensenrsatearialds disispte Tnorder to accomplish thissthesepabvdonay and
the like, consisting of a base and catal yst which, once 20 i nterm xed
toget her, chem chidwn dispanteratygically gtlive aHbid kareisr botwledancthy batalvitane sheiage
exanpl es of such m xtures. Since the multiple parts of the
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however, is disadvantageous since it may leave portions of the foil barrier floating
5 within the mixed material.

Some other previously known two-part dispensers provide a combination
dasher/barrier positioned at a mid point within the tube chamber. In order to retain
the barrier in position, tape is provided around the exterior of the tube to retain the
barrier in place.

10 The disadvantage of this type of previously know dispenser is at the
removal the tape is not only complicated, but also contributes waste. Furthermore,
the previously known dispensers of this type require a tight seal between the
dasher and the interior of the tube which in turn requires a high mixing force to be
applied to the dasher rod to axjally displace the dasher and intermix the catalyst

15 and base.

A still further disadvantage of these previously known dispensers is that,
after the materials have been intermixed by reciprocating the dasher via the rod
within the interior of the tube chamber, the rod is detached from the dasher and
discarded. This operation is not only messy but also contributes undesirable

20 waste. Current dispensers require a device, mechanical or pneumatically, to expel

mixed material out. Current syringe has a very small opening (0.090 diameter)

which contributes to the difficulty of tip filling and the problem of air entrapment.
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of the dispenser material is desired. In order to acconplish this, these
previ ously known di spensers typically utilize a foil barrier

bet ween the catal yst and the base whi ch is punctured when use of
the material is desired. This previous design, however, is

di sadvant ageous since it nay | eave portion§ of the foil barrier floating
5 within the m xed material. Sone ot her previously

known two- part dt'F ser ' - C i.nat i %ﬁsheﬁ./ rrier
positioned at a mMad p 3‘:’|nh§mvmE i’ﬁ%‘%‘tgfg?ﬁ%e frggggrg%saﬁg}éﬁluemoc&fa §% Fg?%l

. . d ; . teri t the tub
he bar i 11 PRSLL Y of 0%l 2, RLQILISG, ALojng the exterior of the tube

Summary of the Present Tnvention
The present invention provides a multi-part dispenser which overcomes all
5 of these previously known disadvantages of the previously known devices.
In brief, the dispensing syringe of the present invention comprises an
elongated cylindrical tube defining a cylindrical interior chamber having a
dispensing opening at one end. A plunger is axially slidably mounted within the
tube and is initially positioned at the end of the chamber opposite from the
10 dispensing end. A cylindrical dasher is positioned within the chamber at an
intermediate point between the plunger and the dispensing opening. The dasher
includes at least one axial opening formed through it.
A cylindrical barrier is threadably detachable secured to the dasher on its
axial ends facing the plunger. Consequently, with the dasher and barrier
15 positioned together, the dasher and barrier sealingly engages the inner periphery
of the tube chamber and divides the tube chamber into two subchambers, one to
receive the catalyst and the other to receive the base.
An elongated-rod extends through registering openings in the barrier and
plunger and has one end secured to the dasher. The opposite end of the rod
20 ;xtends outwardly from the plunger end of the tube.
When use of the dispenser is required, the rod, whicﬂ attache.c-l. to the
dasher, is rotated clockwise to separate the dasher from the barrier. In doing so,

fluid communication is established between the two tube subchambers throughthe ~ *



barrier in place. 10 The di sadvantage of this type of previously
know di spense&yo bsnmkz t he renoval the tape is not onl higpat ed,
but al so contributes waste. Furthernore, t he previously known

di spensers of this type require a tight seal between the dasher
and the interior of the tube which in turn requires a high mxing force to
be applied to the dasher rod to axially displace the dasher and
interm x the catalyst 15 and base. A still further

di sadvant age of these previously known disﬂensers is that, after
the materials have been interm xed by reciprocating the dasher via the rod
wi thin the interioBeniges formed both dhe dasher mﬂlieg:aumaerv&m dsr thenspane
dasher and =~ discarded. This operation is not only nessy but also
contri but es undesetvaishdhe frier and dastiesfollowgethtir depgatiaer s require a devi ce,
mechani cal or pneumatically, to expel m xed material out. Current

Cont T butes to the di TTTouty ot e PrT o et dnd barter el (i Blupeer
entrapnent. where the barrier will nest on the plunger due to the mating of two surfaces. The
5 barrier will maintain the contact with the plunger complementary to the friction
between the barrier OD and syringe ID. Thereafter, the dasher is used to intermix
materials formerly contained within the two subchambers in the conventional
fashion.

After the materials within the tube subchambers are completely
10 intermixed, the rod with its attached dasher is retracted outwardly from the tube
and until the dasher abuts against the barrier which is already positioned against
the plunger. Once the rod is fully retracted in the tube, complementary wedging
surfaces on both the plunger as well as the cylindrical locking sleeve coaxially
positioned around the plunger frictionaﬁy lécks the rod and plunger together.
15 Thereafter, the now interlocke,d rod, plunger, barrier and locking sleeve are used

to dispense the material within the tube out of the dispensing end of the tube.

Brief Descrintion of the Drawi

A better understanding of the present invention will be had upon reference
to the following detail description when read in conjunction with the

20 accompanying drawing, wherein like reference characters refer to like parts
throughout the several views, and in which: |
FIG. 1 is a longitudinally sectional view illustrating a preferred

embodiment of the present invention prior to intermixing the base and the catalyst;
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In addition, the current syringe only cones with a luer-lock feature which
limts t he nunber of dispensing nozzles could be used.

Sunmary of the Present Invention The present invention
provides a multi-part dispenser which overcones all 5 of these

previ ously known di sadvant ages of the previ.ously known devi ces.

In brief, the dispensing syringe of the présent invention conprises an

i SBS?Z—?ﬁgc-XLLE?LE’-Z{F%#?e e “%aﬁg%tﬁ LB i R st 1 i

t he.

process,
FIG. 3 is similar to FIG. 2 but illustrating the invention after mixing has
begun,
5 FIGS. 4 and 5 are fragmentary sectional views illustrating the invention
near the end of the mixing operation;
FIG. 6 is an end view of the dasher;
FIG. 7 is an end view of the barrier;
FIG. 8 is an exploded view illustrating the present invention; and
10 FIG. 9 is longitudinal sectional view illustrating a second preferred
embodiment of the invention.

Detailed Description of a Preferred

Embodiment of the Present Invention
With reference first to FIGS. 1 and 8 of the drawing, a preferred

15 embodiment of the two-part dispenser 10 of the present invention is there shown
and comprises an elongated cylindrical tube 12. The interior walls 14 of the tube
define an elongated cylindrical chamber-16 having a dispensing opening 18 at one
end. Preferably, the opening 18 is internally pipe threaded as shown at 19 to
receive a complementary externally threaded dispensing tip.

20 A cylindrical plunger 20 is longitudinally slidably mounted within the fube
chamber 16 -and such that its outer periphery sealingly engages the inner wall 14
of the tube 12. In its initial position shown in FIG. 1, i.e., prior to dispensing of
the material contained within the tube chamber 16, the plunger 20 is positioned at

an end 24 of the tube 12 opposite from the dispensing opening 18.



tube and is initially positioned at the end of the chanber opposite from
the 10 diveR8Asdspg end. A cylindrical dasher is positionegcpyssiaisdshe

chanber at an i nt ermedi ate point between the plunger and the
di spensi ng openi ng. The dasher i ncludes at | east one axial opening
formed through it. A cylindrical barrier is threadably
det achabl e secured to the dasher on its axi al ends facing the

pl unger. Consequently, with the dasher and barrier 15 posi ti oned
toget her, the dasher and barrier seali ngly6engages t he i nner periphery
of the tube chanmber and divides the tube chanber into two subchanbers, one

to receive t W&tk mferegas now do tHESotl h 8 randob,r & xindsiogh dashas 86 is

An el ongated-rod extends through registering openings in the barrier and
pl unger and has positioned atamdntemkdiate pdiet inl drheusingldhambppitietwecnnik sifmgehe r od
20 extends outwardly fromthe plunger end of the tube.

dasher. 15 rorat ol e D L ey
, parate the dasher fromthe barrier. In
doi ng so, central hub 28 (FIG. 6) having a plurality of radially outwardly extending spokes
5 32. The spokes 32, furthermore, are circumferentially spaced apart from each
other thus forming openings 34 between adjacent spokes 32.
Referring now particularly to FIGS. 1, 7, and 8, a generally cylindrical
barrier 40 is provided adjacent the dasher 26 between the dasher 26 and the end
24 of the tube 12. The dasher 26 includes external threads 41 (FIG. 8) which
10 threadably engages internal threads on the barrier 40 to detachably secure the
dasher 26 and barrier 40 together and, in doing so, the facial contact and threaded
connection between the dasher 26 and barrier 40 maintains a fluid seal. A circular
outer periphery 42 of the barrier 40 sealingly engages the interior wall 14 of the
| tube 12 thus dividing the tube chamber 16 into two axially adjacent subchambers
15 44 and 46. |
An tubular flange 48 on the barrier 40 is sealingly positioned around (FIG.
'1) an annular boss 50 (FIG. 2) formed on the dasher 26 in order to frictionally
secure the dasher 26 and barrier 40 together. Furthermore, the seal between the
flange 48 and the boss 50 is fluid tight so that, with the dasher 26 and barrier 40
20 secured together as shown in FIG. 1, a fluid seal is maintained between the tube
subchambers 44 and 46. |

Still referring to FIGS. 1 and 8, an elongated rod 52 extends through

registering bores 54 and 56 (FIG. 8) in the plunger 20 and barrier 40, respectively,



fluid conmunication is established between the two tube subchanbers through
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openi ngs forned both through the dasher and the barrier as well as the
space between the barrier and dasher follow ng their separation.
The rod is then used to push the dasher and barrier towards the pl unger
where the barrier will nest on the pl ungersdue to the mating of two
surfaces. The 5 barrier will maintain the contact with the plunger

CorPleren Y, Oty et B4 Wt e AE BB R 17,
contained wi thi nﬂ&eggs.t'loﬁ)e osplﬁgscrg%g?%i %f {hre]: rgcp ?2 gx(%cnn\ég rc};[ztlxx?agﬁly from the end 24 of
the tube 12 and has a push handle 59. Furthermore, the length of the rod 52 is
preferably substantially the length of the tube 12.

5 Still referring to FIGS. 1 and 8, a cylindrical closure 60 is disposed across
the end 24 of the tube 12. The closure 60 supports an elongated tubular and
cylindrical locking sleeve 62 such that the locking sleeve 62 is circumferentialily
disposed around the rod 52. However, only a frictional or frangible connection is
provided between the closure 60 and the locking sleeve 62 for a reason to be

10 shortly described.

As best shown in FIG. 8, the locking sleeve 62, furthermore, includes a
flared conical surface 64 at its end facing the plunger 20. The phunger 20, in turn,
inchudes a conical surface 66 which faces the conical surface 64 of the sleeve 62
and the conical surfaces 54 and 64 are complementary to each other. Furthermore,

15 the conical surfaces 66 and 64 both form wedging surfaces and are initially axially
spaced apart from each other as shown in FIG. 1.

The component parts of the present invention having been described, its
operation is as follows:

With reference first to FIG. 1 and with the dasher 26 and barrier 40

20 ;hreadably secured together, the dasher 26 and barrier 40 combination divide the
tube subchambers 16 into two subchambers 44 and 46 as has Been previously

described. Thus, the base and catalyst contained within the subchambers 44 and

46 are both physically and chemically separated from each other. -



f ashi on. After the materials within the tube subchanbers

are conpl et é? interm xed, the rod with its attached gdaghRbsi1509
retracted outwardly fromthe t ube and until the dasher abuts
agai nst the barrier which is already positioned against t he

pl unger. Once the rod is fully retracted in the tube, conplenentary wedgi ng
surfaces on both the plunger as well as the cylindrical |ocking sleeve

coaxially positioned around the plunger frictionally |locks the rod
and plunger together. 15 Thereafter, $he now interlocked rod, pl unger,
barrier and | ocking sl eeve are used .o dispense the materi al

wi thin the tube out . oWithrefeienspanwitn F1Gnd inordento intapmix the base and catalyst

Brief Description of the Draw ng A better understandi ng of

t he present i nvetigether,ihd dodi5e ihmdatepdockveietoanserew or separate the daskerffw owi ng
detail description when read in conjunction with the 20 acconpanyi ng

?L ?\éwugﬁou;mﬂl :I 21‘3\7 rg@ef %g&g@@g nfgﬁ%&ﬁﬁlﬁﬁxéaﬁo%eﬁveb@ﬂielsﬁ&h@&b&@ 44 and 46
is established through the spaces 34 (FIG, 6) between the dasher spokes 32, the
5 space between the dasher 26 and the barrier 40 as well as the ceﬁtral opening 56

on the barrier 40.

With reference now to FIGS. 3 and 8, after the dasher 26 and barrier 40
have been separated, the rod 52 is retracted thus pushing the barrier 40 against the
plunger 20. In doing so, an annular flange 68 (FIG. 8) on the barrier 40 engages

10 a receiving recess 70 formed on the plunger 20. Thereafter, the rod 52 is used to
reciprocate and rotate clockwise the dasher 26 within the interior of the tube 12
thus intermixing the contents of the tube 12 in the desired fashion.

With reference 1o FIG. 4, after the contents of the tube 12 have been
intermixed, the rod 52 is fully retracted outwardly from the tube 12 to the position

15 shown in FIG. 4. In doing so, the dasher 26 abuts against the barrier 40 and in
turn forces the plunger 20 axially outwardly towards the end 24 of the tube 12. In
‘doing so, the wedging surface 66 on the plunger 20 engages the wedging surface
64 on the sleeve 62 and causes the plunger 20 to deflect radially inwardly towards
the rod 52 thus griping the rod 52. In doing so, the rod 52, plunger 20 and sleeve
20 62 are ﬁ'lctlonally locked together.

As shown in FIG. 5, after the rod 52, sleeve 62 and phmger 20 are locked

together, the rod 52 is then axially displaced into the tube 12 towards the

dispensing end 18 in order to dispense the now mixed material within the tube 12



FIG 1 is alongitudinally sectional viewillustrating a preferred
enbodi nent ofwdesrpsesent i nvention prior to interm xing the baspusosti¢doe

cat al yst; WO 99/ 20562

PCT/ US98/ 21909 ' 5

FIG 2 s aviewsimlar to FIG 1 but illustrating the initiation of the
m Xi ng process; FIG 3 is simlar to FIG 2 but
illustrating the invention after m xing ha; begun; 5 _
FIGS. 4 and 5 are fragnentary sectional ws illustrating the invention

near t he end Of ! Qt? tﬁ’oughn&e%%%egstiﬁgoer]ﬂd 18 of the tube 12. Following completion of the
dispensing operation; the entire-assembly; i.¢., the tube 12 together with the rod
52 and its attached components, are simply discarded.
Consequently, it can be seen that a primary advantage of the present
.5 invention is that is completely eliminates the previously known need to detach the
rod 52 from the dasher and then separately discard of the rod 52.

With reference now to FIG. 9, a modification of the present invention is
there shown for mixing three different liquids. As before, two of the liquids are
contained within the subchambers 44 and 46 and separated from each other by the

10 dasher 26 and barrier 40 combination. As such, the description thereof is
unnecessary.

Unlike the first embodiment of the invention, however, in the second
embodiment of the invention, the tube 52 is hollow thus defining a rod chamber
80 in which a third liquid is contained. An opening 82 is formed between the end

15 of the rod 52 connected to the dasher 26 and the tube subchamber 44.
In order to prevent premature mixing of liquid contained within the rod
-chamber 80 and the tube subchamber 44, either a one-way valve or frangible
barrier 84 is provided across the opening 82. The one-way valve or frangible
barrier 84 fluidly seals the rod chamber 80 from the tube subchamber 44.
20 f A plungerrod 86 is msposed within the rod chamber 80 at the end opposite

from the dasher 26 Thus to mtenmx the contents of the rod chamber 80 with the

subchamber 44, the phinger rod 86 is axially displaced which axially moves a



FIG 6 is an end view of the dasher; FIG 7 is an end vi ew

of the barri @i 99120862 FIG 8 is an expl oded vi ew pliigbdAbbNg
the present invention; and 10 FIG 9 is longitudinal sectional
view illustrating a second preferred: enbodi nent of the invention.
Detail ed Description of a Preferred Enbodi nment
of the Present |Invention Wth reference first to FIGS. 1
and 8 of the drawing, a preferred 15 enbodi ment of the two-part

di spenser 10 of the present invention is t¥ere shown and conpri ses
an elongated cylipdrical, tube 12. The interior walls 14 of the tube
define-an et-onga? %rﬁ&lﬁmhemdé%m&omﬂhamwahwmﬁm@mmmg 18
at _one._. end. Preferably, the opening 18 is internally pipe threaded
as shown at 19 tmtothesubchambenﬁnﬁhademmeﬂlfashmm ary externally threaded

di spensing tip. 20 A cylindrical plunger 20 is longitudinally

slidably nmounted wi t hFfon e forbgoin, ing, : it can beCdaadTiaRk ﬁ@dﬂﬁ&s&“@btﬁe%é& S

outer periphery sealingly engages the inner wall
invention is not only simple yet effective in operation, but also economical in

5 - construction. Preferably, all of the components of the dispenser are of a plastic
construction.
Having described our invention, however, many modifications thereto will
become apparent to those skilled in the art to which it pertains without deviation
from the spirit of the invention as defined by the scope of the appended claims.

10 We claim:



of the tube 12.

the plunger 20 is positioned at

Inits initial position shown in FIG 1, i.e., prior to
di spensi ng ofvo9empsez  the material contained within the tubdPGIfEsMBRI036,

fromthe di spensing opening 18. WD 99/ 20562
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Wth reference nowto FIGS. 1, 8 and 6, a cylindrical dasher 26 is

positioned at an internediate point in theuhousi ng‘gggrq’b_ej,_lﬁ_,be{—wen'

pl unger 20 and di spensi ng openi ng '18. The er 26 y
conprises a cylindrical central Jhub 28 (FIG u“ m“r ality
of radially outwardly extendi ng spokes 32. Tf\m | s *

furt_he_r_m)re,1 are circunferentially spaced apart from eact

10

11

12

13

14

15

16

17

18

19

20

wwm

1. A dispensing syringe comprising:

a an elongated cylindrical tube defining a cylindrical interior chamber
having an internal pipe threaded dispensing opening at one end of said chamber,

a finger grip flange at the large opening of the syringe,

a plunger axially slidably mounted in said tube, said plunger being
positioned at the other end of said chamber,

a cylindrical dasher positioned in said chamber at a midpoint between said
plunger and said dispensing opening, said dasher having at least one axial through
opening,

a cylindrical barrier,

means for detachably securing said barrier to said dasher on the side of
said dasher facing said plunger so that said barrier closes said axial through
opening and so that said barrier together with saiq dasher sealingly engages an
inner periphery of said tube thereby dividing said tube chamber into two
subchamb.ers, |

means for selectively separating said barrier from said dasher to thereby
fluidly connect said subchambers, said separating means comprising an elongated
rod secured at one end to said dasher, said rod extending through registering bores

in said barrier and said plunger so that a second end of said rod extends exteriorly

of said tube.
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an end 24 of the tube 12 opposite

t he



ot her thus form ng openings 34 between adj acent spokes 32.

Referring now&g&ugé& ularly to FIGS. 1, 7, and 8, a generally peslugagitioonl
barrier 40 is provided adjacent the dasher 26 between the dasher 26 and the
end. ~ 24 of the tube 12. The dasher 26 4neludes—external—threads 41

(FIG 8) which 10 t hreadabl y engages intern barrier 40
to detachably secure the dasher 26 anda]tm m mmﬂ' er and, in
doing so, the facial contact and threaded nme I 04 Ween t he

dasher 26 and barrier 40 maintains a fluidZ%eal. A CI rcul ar out er
periphery 42 of the barrier 40 sealingly engages the interior wall. 14 of

t he 1 tube 12 2hus ahﬂrmentgonmleﬁn@bm@gmmﬁewhmrsmd&mmlmﬂ y
adj acent subohanbers 15 44 and 46. o - An tubul ar flange
48 on the barri emt kastiohe axial thruyigh opasng.i oned around (FI G 1) an
annul ar boss 50 (FIG 2) fornmed on the dasher 26 in order to fictionally
secure the dasher 26 and barrier 40 together. Furthernore, the seal between
t he flange 48 and the boss 50 is fluid tight so that, with the

dasher 26 anld barrier 340 The invention as defined in claim 1 wherein said detachable

2 securing means comprises complementary annular mating surfaces on said dasher
3 and said barrier.
1 4. The invention as defined in claim 1 wherein said barrier is

2 positioned between said dasher and said plunger.

1 5. The invention as defined in claim 1 and comprising means for
2 selectively locking said rod to said plunger when said rod retracts said barrier
3 against said plunger.

1 6. The invention as defined in claim 5 wherein said plunger includes
2 a circumferentially extending wedge surface at an end of said plungér facing
3 outwardly from said chamber, and wherein said selective locking means comprises
4 a sieeve coaxially positioned 'around said rod, said sleeve having a
5 circumferentially extending wedge surface complementary to and facing said
6 plunger wedge surface whereby, when said rod and barrier force said wedge

7 surfaces together, said sleeve, rod and plunger are frictionally locked together.

This Sheet Has Been Replaced
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20 secured together as shown in FIG 1, a fluid seal is naintained

bet ween t he Wesr20562 subehanbers 44 and 46. PCT/USSB(21909
referring to FIGS. 1 and 8, an elongated rod 52 extends through '
regi stering bores 54 and 56 (FIG 8) in the plunger 20 and barrTter 40,

PCT! US08) 21500 1O 99TE0E ARER O - <

and has one end 58 secured to the dasher 23§by any cdonventi ohal* neans, such

as threads. The opposite end 61 the rod 52 extends outwardly
fromthe end, 24 of t.he tube 12 and has a push handl e 59.
Furthermore,lthe | ength of Thfdnyestionss égﬁned__m claim 6 wheze1a saif (Wedge BEtagas i al | v

the length of the tube 12.
2 are each conical surfaces,

1 8. The invention as defined in claim 1 and comprising means for
2 securing said barrier and said plunger together after detachment of said barrier

3 from said dasher.

1 9. The invention as defined in claim 8 wherein said means for
2 securing said barrier and said plunger together comprises complementary mating
3 surfaces formed on said barrier and said plunger.

1 10.  The invention as defined in claim 1 wherein said dasher is of a one

2 piece plastic construction constructed with or without the hole in the center.

1 11. The invention as defined in claim 1 wherein said barrier is of a one
2 piece plastic construction.
1 12. The invention as defined in claim 1 wherein said rod has an axial

2 length at least twice as long as an axial length of said tube chamber.

1

1 13.  The invention as defined in claim 1 and comprising an internally

2 threaded portion at said dispensing end of said tube.
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5 Still referring to FIGS. 1 and 8, a cylindrical closure 60 is

di sposed ac-(r}96§,2 62 the end 24 of the tube 12. The cl ospawpuéssrsepport s
an el ongat ed tubular and cylindrical |ocking sleeve 62 such that
t he I'ocki ng sl eeve—62+s-circunferentially di sposed around the rod

52. However, only g frictional or frangible connection is provi ded
bet ween the cl osurm'“”lmf(iﬂ 2 | #flki ng sl eeve 62 for a reason to -be 10
shortly described.” 35 "% 1 As best shown in FIG 8, the | ocking
sl eeve 62, furthernore, i ncl udes™a 14f| ared conical surface 64 at
Its_end. facing the plunger 20. The plunger 20, in turn, i ncl udes a

coni-eal —surfhce-66 whith fabsinvensiopasidsinedsinrdlaioe 1 ovhersin sid red inchadlos?

and the conical surfaces 54 and 64 are conplementary to each other.
Furthernore,2 15 therebpformibigaced claubepadsondrising ofidwiotdive e bedet@id
surfaces and are initially axially spaced apart from each other as

shown in Fl Gs 1. yog chamber and said rube BASmBERAUIE Bhe B8 $tsaliirolihe present

i nventi on havi ng E)een descri be operation is as foll ows:

1 15.  The invention as defined in claim 1 wherein said rod is hollow
2 thereby forming a rod chamber, said tube having an opening between said rod

3 chamber and said tube chamber at said one end of said rod, and frangible barrier

4 means disposed across said rod opening.

1 16.  The invention as defined in claim 1 wherein said means for
2 securing said barrier and said dasher together comprises a threaded connection
3 between said dasher and said barrier.

1 17. A syringe comprising an elongated tube having a dispensing
2 opening at one end and a plunger slidably mounted in said tube, said dispensing
3 opening having internal pipe threads, and a dispensing tip having external pipe

4 ' threads which threadably engage said internal pipe threads.
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Wth reference first to FIG 1 and with the dasher 26 and barrier 40 20
t hr eadabl'y ssawssmbsé2oget her, the dasher 26 and barrier 40 conRCTEHEISEAIY

di vi de the t ube subchanbers 16 i Afb two subchanbers 44 and 46 as
has been previously descri bed. Thus, the base and catal yst
contained within the subchanbers 44 and 46 are both physically and
chem cally separate WO 99/ 20562

PCT/ US98/ 21909 8

Wth reference nog t in interm x the baseg ,and cat al yst
together, the r 52 is roty ed ockw se to unscrew. or parate the
dasher from o the bagyiery In doing so, fluid co | cation between

t he subchanbers 44 and 46
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is established through the spaces 34 (FIG 6) between the dasher spokes 32,
the 5 SRAegees Ween the dasher 26 and the barrier 40 asP&ﬁ@#ﬂﬁﬁﬂbhe
t

central opening 56 on the barrier 40.
reference nowto FIGS. 3 and 8, after the dasher 26 and barrier 40

have been separated, the rod 52 is retractz/@ thus pushing the barrier 40
agai nst the pl unger 20. In doing so, an annular flange 68 (FIG 8)

on the barrier 40 e %ving recess 70 forned on the

pl unger 20. ThereaffNer, thefyrod—R2 is ufpd to- reci procate and
rotate cl ockwi se the dasherN26 Tt i nt €Y of the tub
thus interm xing the contenNs ofNthe tube 12 it [he desired faghfon.
Wth reference to FIG 4, ter §he contents Qi he tube 12 ha been
interm xed, the rod 52 is f§lly NetMacted outdgg y the thabp 12 to the’
position 15 shown in G 4 doi ng so, ths o.she 26 abuts agai nst
the barrier 40 and in tyirn fforges t nger outwardly
towards the end 24 of the tNbe . |lin dgi Ad so,
surface 66 on the plunger endg®g t he \wedg rface
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64 on the sleeve 62 and causes the plunger 20 to deflect radially inwardly
t owar ds WO 99/20862 rod 52 thus griping the rod 52. |In doi ngecpusdsizesasod
52, plunger 20 and sl eeve 20 62 are hpjctionally |ocked together.

As shown in FIG 5, after the rod 52, sleeve 62 and plunger 20 are | ocked
together, the rod 52 is then axially displaced into the tube 12 towards the
di spensing end 187in order to dispensg the now mxed material within the

tube 12 99/ 20562 o N
bR § 9

PCT/ US98/ 21909 N \
out through the dispensing end 18R Qpe 12. Fol Il owi ng conpl etion of
Kr e--assenbly,-i.e., the tube 12

t he dilspensi ng operation, &g
together with tthe rod oo—2— AN Nt tached conmponents, are sinply
di scar ded.
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Consequently, it can be seen that a primary advantage of the present

i nvention isywéasndssz conpletely elimnates the previously kngywy 5;39
detach the rod 52 fromthe dasher and then separately dlscar of
the rod 52. Wth reference nowto FIG 9, a nodification
of the present invention is there shown for mxing three different
liquids. As before, two of the |liquids are/4 contained within the
subchanbers 44 and 46 and separated from each other by the 10 dasher 26

and barrier 40 conbination. As such, the description thereof is
first enbodi nent of the invention,

unnecessary:- - Unlike t
however, —n-t-he-second odi \nvention, the tube 52 is
hol.l.aw thus_defining ar chanber ¥ 80 inMhich athird liquid is
contai ned. An opening 82 Is fornedRpgt t he en 15 of the rod 52
connected to the dasher 26 and the bchanber 44. In
order to prevent premature m xing ligN d ntained wwthin the rod
chanmber 80 and the tube subchanberjg%; Eherw@ one-way val ve or frangible
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barrier 84 is provided across the opem ng 82. The one-mggr'/21909

frangi bl e " barrier 84 fluidly seals the rod cha r t
| o JHEARIS 10 iMAY. 1999

tube subehanber 44. 20 A plunger rod 86
rod chanber 8Q at the end opposite fromthe
interm x the contents of the rod chanber 80 with the

dasher 26. Thus, to
subchanber

44, the plunger rod 86 is axially displaced which-axially nmoves a_

WD 99/ 20562
ROr?okag: 31000 1 e oo NN ARV
pl unger 88 into the rod 52 thus flow ng the mater d chamnber
80 into the subchanber 44 in t sired fashib
Fromthe foregoing, it can be seen that e di spenser of t he present
1 1. A dispensing syringe comprising:
2 an elongated cylindrical tube defining a cylindrical interior chamber
3 having an internal pipe threaded dispensing opening at one end of said chamber,
4 a finger grip flange at the lar.. opening of the syringe,
5 a plunger axially slidably mounted in said tube, said plunger being
< 6 positioned at the other end of said chamber,
7 a cylindrical dasher positioned in said chamber at a midpoint between said
8 plunger and said dispensing opening, said dasher having at least one axial through
9 opening,
10 a cylindrical barrier,
11 means for detachably securing said barrier to said dasher on the side of
12 said dasher facing said plunger so that said barrier closes said axial through
w 13 opening and so that said barrier together with said dasher sealingly engages an
14 inner periphery of said tube thereby dividing said tube chamber into two
15 subchambers,
16 means for selectively <eparating said barrier from said dasher to wereby
17 fluidly connect said subchambers, said separating means comprising an elongated
18 rod secured at one end to said dasher, said rod extending through registering bores
19 in said barrier and said plunger so that a second end of said rod extends exteriorly
20 of said tube means for selectively locking said rod to said plunger when said rod
21 retracts said barrier against said plunger.
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i rﬂlv‘er‘\t.i on is not onl Y“S.i mpl e yet effective in operat .M?&/21909

econom cal in 5 construction. Preferably, al | rmEtAuﬁJéoqponent s of
t he di spenser are of a plastic constructi ol _ 1 9 MAYIgpg
Havi ng described our invention, however, many nodifications thereto w

becone apparent to those skilled in the art to | tains w thout

devi ation fromthe spirit of the i nvepW he scope
of the appended clainms. 10 W claim i cll/,_ !II”’!’M!’I

Clains - 12
1 2. The invention as defined in claim 1 wherein said barrier includes

2 at least one axial through opening.

1 3. The invention as defined in claim 1 wherein said detachable
2 securing means comprises complementary annular mating surfaces on said dasher
3 and said barrier.

_ﬂ"‘)
1 4, The invention as defined in claim 1 wherein said barrier is

2 positioned between said dasher and said plunger.

1 5. The invention as defined in claim 1 wherein said plunger includes
2 a circumferentially extending wedge surface at an end of said plunger facing
3 outwardly from said chamber, and wherein said selective locking means comprises
w} 4 a sleeve coaxially positioned around said rod, said sleeve having a
5 circumferentially extending wedge surface complementary to and facing said
6 plunger wedge surface whereby, when said rod and barrier force said wedee
7 surfaces together, said sleeve, rod 2nd plunger are frictionally locked together.
1 6. The invention as defined in claim 5 wherein said wedge surfaces
2 are each conical isurfaces.

\
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1 ) 1. ensi ng syringe conpr|5|ng '¢§

el ongat ed cyI|ndrlcalL%ﬁBE-H*T“nrng~a—@¥J|ndrlcal I nt chanber

havi ng an i nternal plpe si ng openi ng at

chanmber 4 .and a Ialw QE’!B 7& e other end of "sal ﬁﬂbgsﬁﬁg 999
a finger grlp flange at the larg g of the syringe, 6

pl unger axially slidably nounted in said tube, said plunger being 7
positioned at another end of said chanber, 8 a cylindrica
dasher positioned in said chanber at a m@point between 9 sai d pl unger
and sai d di spensing opening, said dasher having at |east one axial 10
through opgning, 114 1 r £ nmeans
for detachably securl ng sal duf)arﬁ?ﬁe:%l) {légﬁgegﬁxgcgﬂﬁhleﬁ%onéﬂr?sm& ?,ns fr

sai d dasher faC|n sai d. at S 0S sakd at | east
one axi al 214 ﬁﬂ .aHSS%{ﬂ(? ﬁggth ‘}f{i’ras??%"é‘?"?%&aé{’ﬂ%?lewth

sai d dasher_ seal.ingl y
3 from said dasher.

y ;‘3 8%?9 Y

1 8. The invention as defined in claim 7 wherein said means for
2 seruring said barrier and said plunger together comprises complementary mating
3 surfaces formed on said barrier and said plunger.

1 9. The invention as defined in claim 1 wherein said dasher is of a one
2 piece plastic construction constructed with or without the hole in the center.
1 10.  The invention as defined in claim 1 wherein said barrier is of a one
2 piece plastic construction.

,.@j
1 11.  Theinvention as defined in claim 1 wherein said rod has an axial
2 length at least twice ~s long as an axial length of said tube chamber.
1 12.  The invention as defined in claim 1 and comprising an internally

2 threaded portion at said dispensing end of said tube.

1 13.  The invention as defined in claim 1 wherein said rod is hollow
2 thereby forming a rod chamber and comprising one way valve means between said
3 rod chamber and said tube chamber at said one end of said rod.
This hMH“iT"lﬁmETd THIS SHEET HAS BEEN
REPLAGED
(] L — -
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15 engages an |nnef:ber}phefy of'sald tube thereby

chanber into 16 two subchanbers, 17 her b w sel ectlve y
séparating said barrier fromsaid dasher to t er eby .
sé!od subc%an‘ner-s, sai d separating neans conprising an 19 gr%mgn%
secured at one end to said dasher, said rod extending through 20

regi stering bores in said barrier and said pl mm end of
said 21 rod extends exteriorly of said tube,, g ﬂﬂmﬂ lectively
| ocking-said rod 22 to said plunger wpgn SaIH" Hm;mu d barrier
agai nst said plunger.

12 1 2. The invention as defined in clalml wherein said
barrier bore is
1 14,  The invention as defined in claim 1 wherein said rod is hollow
2 thereby forming a rod chamber, said tube having an opening between said rod
3 chamber and said tube chamber at said one end of said rod, and frangible barrier
4 means disposed across said rod opening.
S
T 1 15.  The invention as defined in claim 1 wherein said means for
2 securing said barrier and said dasher together comprises a threaded connection
3 between said dasher and said barrier.
1 16. A syringe comprising an elongated tube having a dispensing
2 opening at one end and a plunger slidably mounted in said tube, said dispensing
3 opening having internal pipe threads, and a dispensing tip having external pipe
_w} 4 threads which threadably engage said internal pipe threads.
This Sheet Has Been Replaced
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2 an.axial t*hr ough openi ng. 1 3. The invention as

defimed in claim | wherein said detachable 2 securing nmeans conpri ses
conpl ementary annul ar mati ng surfaces on said 3 dasher and said
barrier. 1 4. The invention as defined-in—ctaim]l wherein
said barrier is 2 posi ti oned between said dasheg, i mer.

1 5. The invention as defingd in clai E@‘mwmwmm

pl unger 2 i ncludes a circunferenti amy ext endi ge swurfsacé at an
end.of said plunger 3 facing outwardly from said chanber, and wherein
sai d sel ective | ocking nmeans 4 compiiiaRS @ sl eeve coaxially positioned

around said rod, said sleeve having a b5 circunferentially extending

wedge surfage conpl enent any gkfedifg shAfetOnpakile:

2 an elongated cylindrical tube defining a cylindrical interior chamber

3 having an internal pipe threaded dispensing opening at one end of said chamber

4 and a large opening at the other end of said chamber, |

5 a finger grip 'ﬂange at the large opening of the syringe,

6 a plunger axially slidably mounted in said tube, said plunger being

& 7 positioned at another end of said chamber,

8 a cylindrical dasher positioned in said chamber at a midpoint belween

9 saiq plunger and said dispensing opening, said dasher having at least one axial
10 through opening,

11 - acylindrical barrier,

12 means for detachably sécur'mg said barrier to said dasher on a side of
13 said dasher facing said plunger so (hat said barrier closes said at least one axial
14 through opening and so that said barrier together with said dasher sealingly

o 15 engages an inner periphery of said tube thereby dividing said tube chamber into

16 two subchambers, |
17 means for selectively separating said barrier from said dasher lo thereby
18 fluidly connect said subchambers, said separating means comprising an
19 elongated rod secured at one end to said dasher, said rod extending through
20 registering bores in said barrier and said plunger so that a second end of said
21 rod extends exteriorly of said tube, and means for selectively locking said rod
22 to said plunger when said rod retracts said batrier against said plunger.

This is the replacement shegt



6
wedge

pl unger wedge surface whereby,

7

when said rod and barrier force said
surfaces together, said sleeve, rod and plunger are

frictionally |ocked together. 1 6.7 The—+nvention as

cal

defined in claim5 wherei'n said wedge surféces - _ coni
sur faces. 1 7. The invention ainny,mﬁm@wm 1 and
conprising neans for 2 securing saigd barrier andesS " t oget her
after detachnment of said barrier 3 om sai d dasher.
1 2. The invention as defined i’n claim ! wherein said barrier bore is
2 an axial through opening.
| 3. The invention as defined in claim 1 wherein said delachable
2 securing means comprises complementary annular maling surfaces on said
3 dasher and said barrier.
e i 4, The invention as defined in claim 1 wherein said barrier is
2 positioned between said dasher and said plunger.
1 5. The invention as defined in claini 1 wherein said plunger
2 includes a circumferentially extending wedge surface al an end of said plunger
3 facing outwardly from said chamber, and wherein said selective locking means
4 comprises a sleeve coaxially positioned around said rod, said sleeve having a
5 circumferentially extending wedge surface complementary to and I“acing said
N 6 plunger wedge surface whereby, when said rod and barrier force said wedge
7 surfaces logether, said sleeve, rod and plunger are {rictionally locked logether.

6. The invention as defined in claim 5 wherein said wedge surfaces
are each conical surfaces.
7. The invention as defined in claim 1 and comprising means for

securing said barrier and said plunger together afier detachment of said barrier

from said dasher.

This is the replacement shest
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1 . . ‘8. ° The invention as defined in claim7 wherein said neans

for 2 securing said barrier and said plunger together conprises
conpl ementary 3 mating surfaces fornmed on said bar rier and said
pl unger . 1 9. The inventio m | wherein
said dasher is of a 2 one piece plastic
10. The invention as defined in claimi3 Wneclgiﬂ HM gl]”lm is of a 2
one piece plastic construction. 1 wention as
defined in claiml wherein said rod has an 2 aX| al length at |east
twice as long as an axial |length of said tube chanber.
1 8. The invention as defined in claim 7 wherein said means for
2 securing said barrier and said plunger together comprises complementary
3 maling surfaces formed on said barrier and said plunger.
1 9. The invention as defined in claim 1 wherein said dasher is ol a
2 one piece plastic construction.
s
1 10.  The invention as defined in claim 1 wherein said barrier is of a
2 one piece plastic construction.
1 11. ° The invenlion as defined in claim 1 wherein said rod has an
2 axial length at least twice as long as an axial length of said tube chamber.
1 ' 12.  The invention as defined in claim 1 wherein said rod is hollow
N 2 thereby forming a rod chamber and comprising one way valve means between
3 said rod chamber and said tube chamber at said one end of said rod.
1 13, The invention as defined in claim 1 wherein said rod is hollow
2 thereby forming a rod chamber, said tube having an opening between said rod
3 - chamber and said tube chamber at said one end of said rod, and frangible
4 . barrier means disposed across said rod opening.

This is the répiacemont sheet
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1 . - 12. The invention as defined in claim1l wherein said rod is
hol | ow 2 thereby formng a rod chanber andT_c_g_r_r_pLi’si,rLg_Qnﬂ_\Aay val ve
nmeans between 3 sai d rod chanber and sai d Tube chanber at said one end
of said rod. 1 13.  The invention mmumr“mm“b m 1
wherein said rod is hollow 2 therebyform’nd\ ' MBsai d tube

havi ng an openi ng between said rod 3 14 chanber and sdi d"t ube ‘chanber at

said one end of said rod, and frangi bl e == barri er nmeans di sposed
across said rod opening. ' _
14 1 14, The invention as defined in claim 1 wherein said means for
2 securing said barrier and said dasher together comprises a threaded conneclion
3 between said dasher and said barrier.
o
N

This is the replacemaent sheet
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1 - The invention as defi
for

t hreaded connéction 3

2 sep{jTg sai d babbevrascruatixdpilpshehNEAGRt her  corNgaR
bet ween ®emaprdiBssder and sai d barrier.

ned in claim 1 wher &#
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{57) Abstract

the batrier secured to the dasher,

third subchamber (80} containing a third liquid.

&4 Titlee MULTIPLE PART MANUAL DISPENSING SYRIN(?/
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A syringe (10) includes a tube (12) defining a chamber (16) with a dispensing opening (18). A plunger (20) is slidably mounted in
the tube and is initially positioned at the end (24) of the chamber opposite the dispensing opening. A dasher (26) having an opening (34)
is positioned within the chamber at an intermediate point. A cylindrical barrier (40) is detachably secured to the dasher (26). Thus, with
15 d the barrier and dasher sealingly engages the tube dividing it into two subchambers (44, 46), An elongated
rod (52) extends through openings (54, 56) in the plunger and the bamier and is secured to the dasher. Rotation of the rod detaches the
barrier from the dasher establishing communication between the subchambers. A locking sleeve (62) frictionally secures the rod and the
phnger together when fhe rod is moved to a retracted position (Fig. 4). Furthermore, optionally the rod is hollow (Fig. 9) and defines a
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