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- The present invention relates to a multiple-part dispensing syringe.

L. 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
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.
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

€

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
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of the dispenser material is desired. In order to accomplish this, these previously
known dispensers typically utilize a foil barrier between the catalyst and the base
which is punctured when use of the material is desired. This previous design,
however, is disadvantageous since it may leave portions of the foil barrier floating
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.

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
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
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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In addition, the current syringe only comes with a luer-lock feature which limits
the number of dispensing nozzles could be used.
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 through the



WO 99720562

10

15

20

" PCT/USS8/21909

4

) ﬁpenings formed both through the.dasher and the barrier-as well as the space

“between the barrier and dasher following their separation.

The rod is then used to push the dasher and barrier towards the plunger
where the barrier will nest on the plunger due to the mating of two surfaces. The
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
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.
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.

A better understanding of the present invention will be had upon reference

to the following detail description when read in conjunction with the

f

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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.. . FIG. 2 s a view similar to FIG. 1 but illustrating the initiation of the mixing
process; -
| FIG. 3 is similar to FIG. 2 but illustrating the invention after mixing has
begun,
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
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
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.
. Acylindrical 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.
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With reference now to FIGS. 1, 8 and 6, a cylindrical dasher 26 is

 positioned at an intermediate point in the housing chamber 16 between the plunger

20 and dispensing opening 18. The dasher 26 generally comprises a cylindrical
central hub 28 (FIG. 6) having a plurality of radially outwardly extending spokes
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
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
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
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,
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and has one end 58 secured to the dasher 26 by any conventional means, such as
threads. The opposite end 61 of the rod 52 extends outwardly 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.

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
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,
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
;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.

PCT/US98/21909
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_ With reference now to FIG. 2, in order to intermix the base and catalyst
together, the rod 52 is rotated clockwise to unscrew or separate the dasher from
the barrier. In doing so, fluid communication between the subcharabers 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 f62 are frictionally locked together.

As showz; -in fIG. S, after the rod 52, “s‘l;;v; 62 and phmgér 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
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_ out through the dispensing end 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
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
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
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.

t

A plunger rod 86 is disposed within the rod chamber 80 at the end opposite

from the dasher 26. Thus, to intermix the contents of the rod chamber 80 with the

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

PCT/US98/21909
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- plunger 88 into the rod 52 thus flowing the material within the rod chamber 80

into the subchamber 44 in the desired fashion.

From the foregoing, it can be seen that the dispenser of the present
invention is not only simple yet effective in operation, but also economical in
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.

‘We claim:
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1 1. A dispensing syringe comprising: ) L

2 a 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 large 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
13 opening and so that said barrier together with saiq dasher sealingly engages an

14 inner periphery of said tube thereby dividing said tube chamber into two

15 subchambers,
16 means for selectively separating said barrier from said dasher to thereby
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

T

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

20 of said tube.

r".)a
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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.

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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7. Theinvention as déﬁilt?(li__s in claim 6 wherein said wedge surfaces
are each conical surfaces.
8.  The invention as defined in claim 1 and comprising means for

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

from said dasher.

9. The invention as defined in claim 8 wherein said means for
securing said barrier and said plunger together comprises complementary mating

surfaces formed on said barrier and said plunger.

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

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

11. The invention as defined in claim 1 wherein said barrier is of a one

piece plastic construction.

12. The invention as defined in claim 1 wherein said rod has an axial

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

1

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

threaded portion at said dispensing end of said tube.

This Sheet Has Been Replaced THIS SHEET HAS BEEN
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14. The invention as defined in claim 1 wherein said rod is hollow

14

“thereby forming a rod chamber and comprising one way valve means between said

rod chamber and said tube chamber at said one end of said rod.

15.  The invention as defined in claim 1 wherein said rod is hollow
thereby forming a rod chamber, said tube having an opening between said rod
chamber and said tube chamber at said one end of said rod, and frangible barrier

means disposed across said rod opening.

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

between said dasher and said barrier.

17. A syringe comprising an elongated tube having a dispensing
opening at one end and a plunger slidably mounted in said tube, said dispensing

opening having internal pipe threads, and a dispensing tip having external pipe

~ threads which threadably engage said internal pipe threads.
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