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SYRINGE DEVICE HAVING A VENTED
PISTON

rial mixes With the trapped air. As a result, the material
exiting the syringe barrel may contain numerous air bubbles

and gaps caused by larger pockets of air.
BACKGROUND OF THE INVENTION

One speci?c application that uses a syringe ?lled With a

high viscosity material is in the ?eld of earpiece modeling.

1. Field of the Invention

In the process of earpiece modeling, a highly viscous
impression material is injected onto the opening of the ear

The present invention relates to syringes of the type
having a syringe barrel and a piston assembly that travels
Within the syringe barrel, Whereby the advancement of the

using a syringe. The material is alloWed to cure in the ear

and is then removed. Once removed, the cured impression

piston assembly in the syringe barrel displaces material from

material can be used to create a hearing aid ear piece of the

Within the syringe barrel and causes that material to be

dispensed.
2. Description of the Prior Art
Syringes are used in a Wide variety of applications. As a

result, the prior art is replete With a large variety of syringe
con?gurations. Hand held syringes are primarily used for
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to its use in making a hearing aid.
A need therefore exists in the art for a syringe device that

dispensing material in a controlled and con?ned manner.

Common uses of syringes include dispensing medications

is capable of dispensing a highly viscous material Without
having air becoming entrapped Within the viscous material.

through a needle, dispensing equal parts of epoxy glue onto
a surface and dispensing narroW lines of frosting onto a

cake. Typically, most prior art syringes function in the same
manner regardless to the material they are used to dispense.
A prior art syringe typically has a syringe barrel into Which
the material to be dispensed is held. A piston assembly is
positioned at one end of the syringe barrel. The piston

assembly is advanced into the syringe barrel by the appli

appropriate siZe and shape. A problem that occurs in the
prior art is that if air becomes entrapped in the impression
material While inside the syringe barrel, then the air may
cause bubbles and gaps in the ?nal impression that require
that the ear impression either be reformed or repaired prior

Such a need is satis?ed by the present invention as described
and claimed beloW.
SUMMARY OF THE INVENTION

The present invention is a syringe assembly speci?cally
25

designed to dispense high viscosity material. The syringe
assembly includes a syringe barrel into Which the high

cation of a manual force. As the piston assembly advances

viscosity material is placed. Apiston assembly is introduced

Within the syringe barrel, the material Within the syringe

into the syringe barrel. The piston assembly creates a seal
against the interior of the syringe barrel that is impervious to
the high viscosity material but is not impervious to the
passage of air. Consequently, as the piston assembly is

barrel is displaced. This causes the material to be dispensed
from a dispensing port present at the far end of the syringe
barrel.
To ensure that material Within a syringe barrel does not

that is slightly Wider at points than is the interior of the

advanced into the syringe barrel, any trapped air is permitted
to exit the syringe barrel Without passing through the high
viscosity material.
The piston assembly contains a shaped piston head that
stresses the high viscosity material as it is displaced through
the syringe barrel. By stressing the high viscosity material in

syringe barrel. When the piston head is placed Within the
syringe barrel, the oversiZed sections of the piston head are

contained Within the material can be greatly reduced.

compressed and seal against the syringe barrel. The seal
created by the piston head is typically both air and ?uid

Consequently, as the high viscosity material is dispensed
from the syringe assembly, a homogenous mix is produced

leak past the advancing piston assembly, the piston assembly
typically is designed to seal against the interior of the
syringe barrel. Acommon design for a piston assembly is to
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make a piston head from an elastomeric material in a shape

the syringe barrel before it is dispensed, air bubbles and gaps

impervious.

that contains very feW air bubbles and gaps.

There are tWo primary Ways to ?ll a syringe barrel With

the material that Will be eventually dispensed. For loW
viscosity material, such as Water based medical solutions,

BRIEF DESCRIPTION OF THE DRAWINGS
45

the material can be draWn into the syringe barrel by retreat

ing the piston assembly in the syringe barrel and creating a
negative pressure in the syringe barrel. HoWever, for higher

accompanying draWings, in Which:
FIG. 1 is an exploded perspective vieW of one preferred

viscosity materials that do not How under the force of their
oWn Weight, such as epoxy, silicone and similar materials,
the creation of a negative pressure in the syringe barrel is
insuf?cient to draW the material into the syringe barrel.

embodiment of the present invention syringe device;
FIG. 2 is a side vieW of the syringe device shoWn in FIG.
1 With the syringe barrel shoWn in cross-section to expose

Rather, for higher viscosity materials, the piston assembly

the elements of the piston assembly contained therein;

must be removed. The high viscosity material is then ?lled

into the syringe barrel through the piston port. Once ?lled
With a desired amount of high viscosity material, the piston
assembly is reintroduced into the syringe barrel, Wherein the
piston assembly is used to displace the material through the
syringe barrel and out the dispensing port.

55

FIG. 4 is a side vieW of the syringe device shoWn in FIG.
2 at a point in time Where the material in the syringe barrel

is ?rst displaced by an advancing piston assembly; and
FIG. 5 is a side vieW of the syringe device shoWn in FIG.
1 at a point in time Where the material in the syringe barrel

is dispensed by an advancing piston assembly.

syringe barrel, the air becomes trapped Within the syringe

dispensed. As the high viscosity material is displaced
through the dispensing port of the syringe barrel, the mate

FIG. 3 is a side vieW of the syringe device shoWn in FIG.
2 at a point in time Where a material to be dispensed is ?rst

introduced into the syringe barrel;

As material is ?lled into a syringe barrel, the material
becomes mixed With air. Do to the high viscosity of the
material, the air may become entrapped Within the material.
Furthermore, as the piston assembly is reintroduced into the

barrel in betWeen the piston assembly and the material to be

For a better understanding of the present invention, ref
erence is made to the folloWing description of an exemplary
embodiment thereof, considered in conjunction With the
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DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 1 and FIG. 2, a ?rst embodiment of the

present invention syringe device 10 is shoWn. The syringe

5,865,803
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device 10 contains a syringe barrel 12 and a piston assembly
14 that moves reciprocally Within the con?nes of the syringe
barrel 12.
The syringe barrel 12 is a tubular structure containing a

displacement head 32 nearly completely ?lls the volume
de?ned by interior the tapered region 20. Near the center of
the displacement head 32 are located tWo minor diversion

?anges 52, 54. As Will later be more fully explained, the
purposes of these diversion ?anges 52, 54 is to direct
material toWard the interior Wall of the tapered region 20 of
the syringe barrel 12 and to help displace that material out
the open dispensing port 24 at the tip of the syringe barrel
12.

cylindrical body region 18 and a tapered neck region 20. The
distal end 22 of the cylindrical body region 18 is opened,
thereby enabling access into the interior of the syringe barrel
12 by the piston assembly 14. In the shoWn embodiment, the
distal end 22 of the cylindrical body region 18 is slightly
?ared. The ?ared open distal end 22 makes it easier to
introduce material into the interior syringe barrel 12. The
?ared open distal end 22 also facilitates the introduction of
the piston assembly 14 into the syringe barrel 12, as Will

later be explained.
The tapered neck region 20 of the syringe barrel 12 tapers

10

The second region 34 (FIG. 1) of the piston assembly 14
contains tWo circular ?anges 56, 58. The peripheral edge of
each of the circular ?anges 56, 58 contains a semi-circular
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groove 60, 62 (FIG. 1) for receiving an O-ring. The tWo
circular ?anges 56, 58 are disposed in parallel planes and are
concentrically aligned along the same axis a predetermined

doWn to a small open dispensing port 24 at the front of the

distance apart. As a result, a baffle chamber 64 is created in

syringe barrel 12. The dispensing port 24 can have any
con?guration knoWn in the prior art and can be con?gured

the second region 34 (FIG. 1) of the piston assembly 14 in
betWeen the tWo circular structures 56, 58. The forWard

to attach to a needle, dispensing tube or any other secondary

circular ?ange 56 is solid and is both air and ?uid imper
vious. The rearWard circular ?ange 58 is not solid. Rather,

dispensing tip. In the shoWn embodiment, no secondary
dispensing tip is required. As a result, the open dispensing
port 24 is smooth and does not contain threads or another

con?guration that Would enable the dispensing port 24 to
attach to a secondary dispensing tip.
Flanges 26 radially extend from the exterior of the syringe
barrel 12 at points proximate the distal end 22 of the
cylindrical region 18. The purpose of the ?anges 26 is to
provide a point Where tWo ?ngers can engage the syringe
barrel 12, thereby enabling a manual force be applied to the
syringe barrel 12 that biases the syringe barrel 12 against the
piston assembly 14. In the prior art, there are many different
con?gurations for ?anges on the exterior of a syringe barrel.
Any such ?ange con?guration can be adapted for use With
the present invention.
The piston assembly 14 of the present invention is divided
into three sections 30, 34, 36 (FIG. 1). The ?rst section 30
contains the displacement head 32. As Will be later
explained, one of the purposes of the displacement head 32
is to displace material out of the tapered region 20 of the
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O-ring having an outside diameter that is slightly larger than
the interior diameter of the cylindrical region 18 of the
syringe barrel 12. As a result, When the rearWard O-ring 38
passes into the syringe barrel 18 a slight interference ?t is
created and the rearWard O-ring 38 creates an air impervious
seal With the interior of the syringe barrel 12.
The forWard O-ring 40 that sits in the semi-circular
35

syringe barrel. The second region 34 (FIG. 1) of the piston
assembly 30 contains tWo O-ring seals 38, 40 that create a

seal in betWeen the piston assembly 14 and the syringe barrel
12. The third section 36 (FIG. 1) of the piston assembly 14
contains the ramrod 42 that advances the piston assembly 14
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and the thumb plate 44 that enables a manual force to be

comfortably applied to the ramrod 42.
The displacement head 32 has a base 46 that has a

diameter that is only slightly smaller than the interior
diameter of the cylindrical region 18 of the syringe barrel 12.
Four stop blocks 48 extent slightly forWard from the base 46
of the displacement head 32. The four stop blocks 48 abut
against the interior of the tapered region 20 of the syringe
barrel 12 When the piston assembly 14 is fully advanced into
the syringe barrel 12. The abutment of the stop blocks 48
against the interior of the syringe barrel 20 prevents the

O-ring. Rather, the forWard O-ring 40 is split so that the
O-ring has a ?rst end 70 (FIG. 1) and a second end 72 (FIG.
1) and a gap 74 is disposed in betWeen the ?rst end and the
second end of the O-ring. The forWard O-ring 40 has a
diameter that is generally equivalent to that of the rearWard
O-ring 38. As the forWard O-ring 40 passes into the syringe
barrel 12, the O-ring 40 is compressed and the gap 74 in
betWeen the ?rst end 70 (FIG. 1) and the second end 72
(FIG. 1) of the O-ring 40 narroWs. The narroWed gap 74 is
small enough to inhibit the How of high viscosity material
through the gap 74. HoWever, the gap 74 is large enough to
alloW for the passage of air through the gap 74.
Consequently, as the piston assembly 14 is advance into the
syringe barrel 12, air is able to pass into the baffle chamber
64 through the gap 74 in the forWard O-ring 40. The air in
syringe barrel 18 through the aperture 66 or apertures beloW
the rearWard O-ring 38.
Referring to FIG. 3, the use and function of the syringe
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device 10 can be initially described. To use the syringe

assembly 10, the piston assembly 14 is removed from the
syringe barrel 12 and a predetermined volume of a high

viscosity material 80, such as silicon impression material, is
placed Within the syringe barrel 12 through the open distal
end 22 of the syringe barrel 12. As the high viscosity
material 80 is placed Within the syringe barrel 12, it may
have air pockets 82 trapped Within the material. Once the
high viscosity material 80 is in place, the piston assembly 14

so that it can be repeatedly reused.

into the tapered region 20 of the syringe barrel 12, the

groove around the forWard circular ?ange 56 is not a solid

the baffle chamber 64 is then alloWed to pass out of the

piston assembly 14 from being overly advanced Within the
syringe barrel 12. This prevents the piston assembly 14 from
becoming Wedged Within the syringe barrel 12 and prevents
the piston assembly 14 from cracking the syringe barrel 12
The displacement head 32 tapers to a blunt point 50 from
the base 46. The slope of the taper betWeen the Wide base 46
and the blunt point 50 is approximately equivalent to that of
the interior of the tapered region 20 of the syringe barrel 12.
As such, When the displacement head 32 is fully advanced

at least one aperture 66 is formed through the structure of the
rearWard circular ?ange 58. As a result, air can freely ?oW
through the rearWard circular ?ange 58 both in and out of the
baffle chamber 64.
The rearWard O-ring 38 that sits in the semi-circular
groove around the rearWard circular ?ange 58 is a solid

65

is reintroduced into the open distal end 22 of the syringe
barrel 12.
Referring to FIG. 4, it can be seen that as the piston

assembly 14 is advanced toWard the high viscosity material

5,865,803
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80, the high viscosity material 80 moves into the tapered
region 20 of the syringe barrel 12 and blocks the dispensing
port 24. Once the dispensing port 24 is blocked, the air 85
trapped in front of the advancing piston assembly 14 cannot
be displaced through the forWard dispensing port 24. As the
piston assembly 14 is advanced, the pressure of the trapped
air 85 rises slightly and that air ?oWs through the gap 74 of

3. The device according to claim 2, Wherein said piston
assembly de?nes at least one aperture under said second
O-ring through Which air can pass.
4. The device according to claim 1, Wherein said holloW
syringe barrel has a tapered region proximate said ?rst end
and said piston assembly includes a displacement head that

extends into said tapered region When said piston assembly
is in said fully advanced position.
5. The device according to claim 4, Wherein said tapered

the forWard O-ring 40 and into the baf?e chamber 64, as is
indicated by arroW 86. As the air pressure Within the baf?e
chamber 64 increases, the air ?oWs out of the syringe device
10 through the aperture 66 or apertures in the rearWard
circular ?ange 58, as is indicated by arroW 88.

region of said holloW syringe barrel de?nes a space of a

predetermined shape and said displacement head has a shape

that generally corresponds to said predetermined shape.

Referring to FIG. 5, it can be seen that as the displacement

6. The device according to claim 4, further including at

head 32 of the piston assembly 14 advances into the tapered
region 20 of the syringe barrel 12, the high viscosity material
80 is becomes compressed in betWeen the sloped surfaces of
the displacement head 32 and the sloped interior of the
tapered region 20 of the syringe barrel 12. The compression
of the high viscosity material 80 is further advanced by the
secondary de?ection ?anges 52, 54 that act to drive the high

least one de?ection ?ange on said displacement head that
15

advanced position.
7. The device according to claim 1, Wherein said piston

assembly includes;
a second O-ring for creating at least part of said seal

against said holloW syringe barrel; and

viscosity material 80 in the directions of the shoWn arroWs,

up against the sloping interior of the syringe barrel 12. The
compression of the high viscosity material 80 acts to stress
the material and squeeZe the air pockets out of the high
viscosity material 80 prior to that material exiting the
dispensing port 24 at the end of the syringe barrel 12. The
escaping air exits the syringe barrel 12 through the gap 74
in the forWard O-ring 40 as has been previously described.
The material 80 eventually displaced out of the dispensing

directs the material against the tapered region of said holloW
syringe barrel as said piston assembly is moved toWard said

a baf?e chamber disposed in betWeen said ?rst O-ring and
25

said second O-ring, Whereby air passing said ?rst
O-ring enters said baf?e chamber prior to passing said
second O-ring.
8. The device according to claim 1, Wherein the piston
assembly includes at least one stop element for preventing

port 24 at the front of the syringe device 10 is therefore

said piston assembly from being advanced in said syringe
barrel beyond said advanced position.
9. Asyringe device for dispensing a material, comprising:

relatively devoid of air pockets. The high viscosity material

a syringe barrel having a ?rst open end and an opposite

80 can therefore be used for creating impressions, Wherein
the impression Will contain far less defects due to air pocket
voids.
It Will be understood that the embodiment of the present
invention described and illustrated herein is merely exem

second open end;
35

barrel, said piston head including a cut O-ring that
de?nes a gap, Wherein said gap is siZed to inhibit the

plary and a person skilled in the art can make many

variations to the embodiment shoWn Without departing from
the scope of the present invention. All such variations,
modi?cations and alternate embodiments are intended to be
included Within the scope of the present invention as de?ned

by the appended claims.
What is claimed is:

1. Asyringe device for dispensing a material, comprising:
a holloW syringe barrel having an open ?rst end and an
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eral edge that is siZed to retain an O-ring.
12. The device according to claim 11 Wherein a ?rst of
said circular ?anges is solid and a second of said circular
?anges has at least one aperture formed therethrough.
13. The device according to claim 12, Wherein said cut
O-ring is set in said groove around said ?rst circular ?ange
and a continuous O-ring is set in said groove around said

barrel, said piston assembly being capable of reciprocal
movement Within said holloW syringe barrel betWeen a

fully advanced position and a fully retracted position,
said piston assembly including a ?rst O-ring having an
air pervious gap disposed therein, Wherein said piston
assembly contacts said holloW syringe barrel and forms
vious to the ?oW of air.

2. The device according to claim 1, Wherein said piston
assembly includes a second O-ring that produces at least part
of said seal against said holloW syringe barrel.

?oW of the material but not of air and said piston head
forms a seal against said syringe barrel that is substan
tially impervious to the material but is not substantially
impervious to the ?oW of air.
10. The device according to claim 9, Wherein said piston
head includes tWo concentric circular ?anges separated by a
chamber.
11. The device according to claim 10, Wherein each of

said circular ?anges has a groove disposed along its periph

open second end;
a piston assembly positionable Within said holloW syringe

a seal against said holloW syringe barrel that is sub
stantially impervious to the material but is not imper

a ramrod siZed to ?t Within said syringe barrel;
a piston head coupled to said ramrod Within said syringe

second circular ?ange.
55

14. AThe device according to claim 9 Wherein said piston
head includes a displacement device that generally conforms
to said syringe barrel in a region proximate said second end
of said syringe barrel.
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