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This invention is a fitting (10) for releasing, sealing and connecting a conduit (12) to a medical instrument (16). The fitting (10)
comprises a body (44) having a recess (50) extending on an axis, a bottom (56) adjacent its proximal end (46), and an opening at its distal
end (48). The bottom (56) includes first and second passages (58, 60) for flow of first and second fluids. The fitting (10) further includes a
quick connect device (88) mounted in the recess (50) and having a gripping mechanism (20). The conduit (12) is receivable in the gripping
mechanism (20) for movement of the conduit (12) in proximal and distal directions with respect to the body (44). The gripping mechanism
(20) permits one end of the conduit (12) to be pushed through an opening (90) of the quick connect device (88) to a position in which a
tubular connector (72) provides a sealing connection between a central passageway (24) in the conduit (12) and the first passage (58) in the

bottom (56) of the body (44).
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FITTING FOR DENTAL SYRINGE TIP

Background of the Invention

‘This invention relates to air-water syringes, and
more specifically to fittings for connecting a syringe
tip to a hand-piece of an air-water syringe.

Air-water syringes are used by dentists and dental
technicians for many dental procedures, such as cleaning
debris from a patient’s teeth and mouth. The teeth and
mouth are cleaned by spraying a stream of water, air or a
combination of water and air from the syringe. A typical
air-water syringe has a hand-piece and a syringe tip
releasably attached to the hand-piece.

» Many dentists use disposable syringe tips to avoid
spreading infectious diseases from one patient to
another. A typical disposable air-water syringe tip has
discrete air and water passageways for communication with
air and water passageways of the hand-piece.

Disposable tips are typically received in a
connector which is adapted to connect the tip to the
hand-piece. The tips are held in place by turning the
connector which includes one or more parts which clamp
down on the tube. These connectors have a disadvantage
in that the tip may not be securely held in the hand-
piece if the connector is not adequately screwed onto the
hand-piece. This may result 'in leakage from between the
hand-piece and tip or the tip being ejected into the
patient’s mouth which could result in injury to the
patient. Furthermore, the time required to loosen the
connector, replace the tip and reattach and tighten the
connector is significant considering these steps are
repeated several times a day.

Quick-connect type fittings which are presently
available eliminate the need for tightening a connector,
these fittings, however, require specially formed

disposable tips which are expensive to manufacture.
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These fittings typically include many parts including
springs which can wear over time thus increasing the
chances of ejecting a tip into a patient’s mouth.
Accordingly, there is a need for a quick-connect
fitting for connecting a dental syringe tip to a dental
syringe hand-piece which is simple to use, reliable and
relatively inexpensive to manufacture, and can be used

with different types of syringe tips.

Summary of the Invention

Among the several objects of this invention may be
noted the provision of an improved fitting for connecting
a syringe tip to a medical syringe which requires only
insertion of the tip into the fitting to lock the tip in
place; the provision of such a fitting which securely
holds the tip in place without tightening a coupling over
the tip; the provision of such a fitting which allows for
rotation of the syringe tip within the fitting; the
provision of such a fitting which is adaptable for use
with different types of syringes; and the provision of
such a fitting which is economical and easy to
manufacture.

Generally, a fitting of this invention is for
releasably and sealingly connecting a conduit to a
medical instrument. The medical instrument has a socket
for receiving the fitting and first and second ports for
transfer of first and second fluids to and from the
socket. The conduit has a central passageway
therethrough for conducting the first fluid and one or
more peripheral passageways therethrough for conducting
said second fluid. The fitting comprises a body having a
proximal end, a distal end and a longitudinal axis
extending between the ends. The body has a recess
extending on the axis from the distal end toward and
terminating short of the proximal end thereof and a

bottom adjacent its proximal end. The body is open at



WO 98/32406 PCT/US98/01027

10

15

20

25

30

35

3

its distal end and is formed for attachment to the
medical instrument with the proximal end of the body
positioned in the socket of the instrument. The fitting
further includes first and second passages through the
bottom of the body for flow of the first and second
fluids respectively. A quick-connect device is mounted
in the recess in the body adjacent the distal end of the
body for allowing quick connection of the conduit to the
body and quick disconnection of the conduit from the
body. The quick-connect device has an opening
therethrough generally coaxial with the longitudinal axis
of the body and comprises a gripping mechanism adjacent
the opening. The conduit being receivable within the
gripping mechanism for axial movement of the conduit in
proximal and distal directions with respect to the body.
Movement of the conduit in the proximal direction allows
the gripping mechanism to move radially outward relative
to the longitudinal axis of the body and movement in the
distal direction causes the gripping mechanism to move
radially inward toward the longitudinal axis. The
gripping mechanism permits one end of the conduit,
constituting its proximal end, to be pushed through the
opening of the quick connect device to an initial
position in the body recess adjacent the bottom of the
body. The initial position of the conduit is one in
which a tubular connector provides a fluid-tight sealing
connection between the central passageway in the conduit
and the first passage in the bottom of the body. The
gripping mechanism is responsive to a force on the
conduit in a distal direction to permit the conduit to
move a limited distance away from the bottom of the body.
The gripping mechanism is operable to apply a
progressively increasing gripping force to the conduit as
the conduit moves away from the bottom until the conduit
reaches an operating position in which the gripping force

prevents substantial further movement of the conduit in a



WO 98/32406 PCT/US98/01027

10

15

20

25

30

35

4

distal direction away from the bottom. The conduit is in
its operating position when the proximal end of the
conduit is spaced from the bottom of the body to provide
a cavity therebetween allowing fluid communication
between the second passage in the bottom of the body and
the one or more peripheral passageways in the conduit.
The tubular connector is adapted to maintain the fluid-
tight sealing connection between the first passage in the
bottom of the body and the central passageway in the
conduit when the conduit is in its operating position.
The fitting further includes manually operable means for
moving the gripping mechanism in a proximal direction
relative to the body to allow the gripping mechanism to
move radially outward to release the conduit so it can be
removed from the body.

In another aspect of the invention, a medical
syringe comprises a hand-piece for transporting first and
second fluids between a patient and the syringe. The
medical syringe further includes a syringe tip having a
central passageway therethrough for conducting the first
fluid and one or more peripheral passageways therethrough
for conducting the second fluid. The improvement in the
medical syringe comprises a tip connector assembly for
releasably and sealingly connecting the syringe tip to
the hand-piece. The tip connector assembly is similar to
the fitting described above.

Generally, a method of the present invention is for
connecting a syringe tip to a hand-piece used to
transport first and second fluids between a patient and
the hand-piece. The syringe tip is of the type having a
central passageway therethrough for conducting the first
fluid and one or more peripheral passageways therethrough
for conducting the second fluid. The hand-piece includes
a fitting as described above. The method includes
pushing the syringe tip through the opening in the .

gripping device to an initial position in which the



WO 98/32406 PCT/US98/01027

10

15

20

25

30

35

5

proximal end of the syringe tip is adjacent the bottom of
the body and the central passageway in the syringe tip
has a fluid-tight sealingly connection to the first
passage in the bottom of the body. The method further
includes moving the syringe tip in a direction away from
the bottom of the body thereby causing the gripping
mechanism to apply a progressively increasing gripping
force to the syringe tip until the syringe tip reaches an
operating position in which the gripping force prevents
substantial further movement of the syringe tip in a
distal direction away from the bottom while maintaining
the fluid-tight sealing connection. The operating
position of the syringe tip is one in which the proximal
end of the syringe tip is spaced from the bottom of the
body to provide a cavity therebetween allowing fluid
communication between the second passage in the bottom of
the body and the one or more peripheral passageways in
the syringe tip, and in which the fluid-tight sealing
connection between the first passage in the bottom of the
body and the central passageway in the syringe tip is
maintained.

Another method of this invention is for connecting
and disconnecting a disposable syringe tip to and from a
hand-piece used to transport first and second fluids
between a patient and the hand-piece. The hand-piece has
a fitting as described above.” The method comprises
pushing the proximal end of the syringe tip in a proximal
direction into the recess in the body for engagement by
the gripping mechanism; applying a force upon the
manually operable means in a proximal direction to
disengage the syringe tip from the gripping mechanism;
and removing the syringe tip from the fitting.

In another aspect of this invention, a connector is
used with the fitting described above. The connector
comprises a base, a central member extending from the

base, and a tubular member extending from one end of the
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central member and having a generally constant diameter
sized for insertion into the central passageway of the
syringe tip. The connector is configured such that when
the base is positioned between the fitting and the dental
5 syringe the central member extends through the first
passage in the body and the tubular member extends into
the fluid passageway of the syringe tip. The connector
has an opening extending through a central longitudinal
axis of the connector for providing fluid communication
10 between the dental syringe and the central passageway of
the syringe tip. The connector is releasably and
removably attached to the body whereby the connector may
be readily replaced.
+ Other objects and features will be in part apparent
15 and in part pointed out hereinafter.

Brief Description of the Drawings
Fig. 1 is a cross-sectional view of a first

embodiment of a fitting of the present invention
connecting a syringe tip to a dental syringe;

20 Fig. 2 is a cross-sectional view of a second
embodiment of a fitting of the present invention
connecting a syringe tip to a dental syringe;

Fig. 3 is a cross-sectional view of a third
embodiment of a fitting of the present invention

25 connecting a syringe tip to a dental syringe;

Fig. 4 is a cross-sectional view of a fourth
embodiment of a fitting of the present invention
connecting a syringe tip to a dental syringe;

Fig. 5 is a cross-sectional view of a fifth

30 embodiment of a fitting of the present invention
connecting a syringe tip to a dental syringe;

Fig. 6 is a cross-sectional view of a sixth
embodiment of a fitting of the present invention

connecting a syringe tip to a dental syringe;
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Fig. 7 is a cross-sectional view of a seventh
embodiment of a fitting of the present invention
connecting a syringe tip to a dental syringe;

'Fig. 8 is a cross-sectional view of a gripping
device of the fitting of the present invention, shown in
a syringe tip release position;

Fig. 9 is a cross-sectional view showing a portion
of a gripping device of a seventh embodiment of a fitting
of the present invention; and

Fig. 10 is a cross-sectional view showing a portion
of the gripping device of Fig. 9 in its gripping
position.

Corresponding reference characters indicate
corresponding parts throughout the several views of the

drawings.

Detailed Description of the Preferred Embodiments

A fitting for connecting a syringe tip 12 to a
medical instrument 14 such as an air-water dental syringe
is shown in Fig. 1 and generally indicated at 10. The
dental syringe 14 delivers air and water to the mouth of
a patient and comprises a hand-piece generally indicated
at 16. The syringe tip 12 is preferably disposable and
is releasably and sealingly engageable with a discharge
end 18 of the hand-piece 16. The fitting 10, or
connector assembly, i1s provided for attachment of the
syringe tip 12 to the dental syringe 14 for conducting
fluids to and from the syringe and the patient. The
fitting 10 is a quick-connect fitting which securely
holds the tip 12 in place upon pushing the tip into the
fitting. The fitting 10 includes a gripping mechanism 20
which prevents removal of the tip 12 from the fitting
until a manually operable device 22 1is actuated to
release the tip from the fitting for easy replacement of
the tip.
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The syringe tip 12 (conduit) includes a central
passageway 24 extending along the length of the tip
generally through the center of the tip and a plurality
of peripheral passageways 26 surrounding the central
passageway and extending the length of the tip. The
syringe tip 12 comprises a generally resilient and
pliable elongate inner tube 28 extending substantially
the entire length of the tip and an outer tube 30 which
is stiffer than the resilient and pliable material of the
inner tube. The outer tube 30 concentrically surrounds
the inner tube 28 and has a smooth continuous outer
surface. The inner tube 28 may for example have a fluted
outer surface with elongate flutes spaced about the
circumference of the outer surface. The flutes and the
inner surface of the outer tube 30 define elongate air
passageways 26 (peripheral passageways) circumferentially
disposed about the central fluid passageway 24 and
extending substantially the length of the tube.
Preferably, the syringe tip 12 has a generally uniform
cross-section throughout its entire length. Different
tip configurations such as the ones shown in U.S. Patent
No. 5,460,619 and U.S. Patent Application Serial No.
08/423,994, which are incorporated herein by reference,
may also be used with this fitting 10. It is to be
understood that the syringe tip 12 may have only one
fluid passageway or more than two fluid passageways and
may have configurations other than those described above
without departing from the scope of this invention.

The hand-piece 16 includes a handle portion (not
shown) for grasping the hand-piece, a first fluid (water)
passage 34 for directing a stream of water to the
discharge end 18 of the hand-piece 16 and a second fluid
(air) passage 36 for directing an air stream to the
discharge end of the hand-piece. The hand-piece 16
further includes a threaded socket 38 at its discharge

end 18 for threadably receiving the fitting 10 and push
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buttons (not shown) for discharging air, water or a
combination of air and water from the hand-piece. The
water and air passages 34, 36 extend from pressurized
sources (not shown) to first and second ports 40, 42 in
the socket.

The fitting 10 comprises an elongate body 44 having
a central longitudinal axis L, extending between a
proximal end 46 and a distal end 48, and a recess 50
extending on the axis from the distal end toward and
terminating short of the proximal end thereof. The body
44 is generally cylindrical and includes external threads
52 adjacent to the proximal end 46 for threadably
engaging internal threads 53 formed on the socket 38 of
the hand-piece 16. The body 44 is formed for attachment
to the dental syringe 14 with the proximal end 46 of the
body positioned in the socket 38 of the syringe. A seal
54 is circumferentially positioned around the body 44
generally adjacent to the threaded portion 52 of the body
to prevent leakage of air from between the body and the
hand-piece 16.

The proximal end 46 of the body 44 has a bottom 56
having two passages 58,60 formed therein extending from
one side of the bottom adjacent to the hand-piece 16 to
the opposite side of the bottom into the recess 50 of the
body. The first passage 58 extends generally through the
center of the bottom 56 of the body 44 and along the
longitudinal axis L, of the body. The second passage 60
extends at an angled position relative to the first
passage 58. The distal end 48 of the body 44 is open for
receiving the syringe tip 12. The syringe tip 12 is
positioned within the recess 50 such that the central
passageway 24 in the tip is in communicating relation at
the end of the tip in the recess in the body 44 with the
central passage 58 in the bottom 56 of the body and the
peripheral passageways 26 in the tip are in communicating

relation at the end of the tip in the recess in the body
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with the second passage 60 in the bottom of the body.

As shown in Fig. 1, the body includes a generally
cylindric first body part 62 having a threaded proximal
end for threaded attachment to the dental syringe 16.
The body 44 further includes a collet 66 which is
generally cup-shaped and has a generally cylindric side
wall 68 coaxially received inside the proximal end 46 of
the first body part 62 and an end wall forming the bottom
56 of the body. The body 44 may also be formed in more
than two pieces or as a one piece body as shown in Fig. 3
and described further below. The first body part 62
includes a shoulder 70 formed on the inside wall of the
body 44 and spaced longitudinally from the bottom 56 of
the body. The shoulder 70 functions as an internal stop
for the proximal end 71 of the syringe tip 12 to prevent
the tip from contacting the bottom 56 of the body 44 and
possibly blocking the second passage 60.

The fitting 10 further includes a connector 72
(tubular connector) having a tubular shaped member 74
which extends from the bottom 56 of the body 44 into the
recess 50 and has a bore 76 therethrough forming the
first passage 58 of the body. The tubular member 74 has
a distal part 78 sized for a sealing fit inside the
central passageway 24 of the syringe tip 12 to provide a
fluid-tight sealing connection between the central
passageway in the tip and the first passage 58 in the
bottom 56 of the body 44. The distal part 78 of the
tubular member is generally non-tapered and sized for an
interference fit inside the central passageway 24. The
inner tube 28 is sufficiently pliable to expand radially
outward when receiving the tubular member 74 as the
syringe tip 12 is pushed toward its initial position and
sufficiently resilient to form the fluid-tight sealing
connection continuously around the tubular member when
fluid flows therethrough. The tubular member 74 is

axially slidable within the inner tube 28 as the syringe
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tip 12 moves along the longitudinal axis L, of the body
44. The material of the inner tube 28 is sufficiently
resilient during the sliding movement to maintain the
fluid-tight sealing connection. The tubular member 74
extends from a cylindrical base 80 sized for insertion
into a recess 81 in the hand-piece 16. The base 80
includes a flange 82 at its upper end adjacent to the
bottom 56 of the body 44. The flange 82 and adjacent
surface of the hand-piece 16 form a recess 84 for
receiving an O-ring 86 for preventing communication of
fluid entering the first passage 58 and fluid entering
the second passage 60. The tubular connector 72 may have
other configurations including those shown in the
alternate embodiments and further described below.

A quick-connect device 88 is mounted in the recess
50 in the body 44 adjacent the distal end 48 of the body
for allowing quick connection of the syringe tip 12 to
the body and quick disconnection of the syringe tip from
the body. The quick-connect device 88 has an opening 90
therethrough generally coaxial with the longitudinal axis
L, of the body 44 for insertion of the tip 12 with the tip
extending through the quick-connect device toward the
bottom 56 of the body. The quick-connect device 88 may
be a device such as available from Weatherhead of Toledo,
Ohio under model designation number 1161, Norgren of
Littleton, Colorado under the model designation 12 008
0200, Legris of Mesa, Arizona under model designation
3175 04 11, LF3000, or Parker of Otsego, Michigan under
model designation 68PL-5/32-2 or PMCEN-5/32, for example.
Quick-connect devices other than those listed may also be
used.

The gripping mechanism 20 is part of the quick-
connect device 88 and permits the proximal end 71 of the
syringe tip 12 to be pushed through the opening 90 of the
quick-connect device 88 to an initial position in the
body recess 50 adjacent the bottom 56 of the body 44.
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When the syringe tip 12 is in its initial position, the
tubular connector 72 provides a fluid-tight sealing
connection between the central passageway 24 in the
syringe tip 12 and the first passage 58 in the bottom 56
of the body 44. The syringe tip 12 is mounted within the
gripping mechanism for axial movement in the proximal and
distal directions with respect to the body 44 and permits
the syringe tip 12 to move a limited distance away from
the bottom 56 of the body 44 and its initial position to
an operating position. The gripping mechanism 20 applies
a progressively increasing gripping force to the tip 12
as the tip moves away from the bottom 56 until the tip
reaches the operating position in which the gripping
force prevents substantial further movement of the tip in
a distal direction away from the bottom.

The gripping mechanism 20 is responsive to exertion
of force on the tip 12 tending to move the tip in the
direction toward the distal end 48 of the body 44 to grip
the tip and prevent it from moving out from the
communicating relationship with the passages 58,60 in the
bottom 56 of the body 44. The force may be a manual
force applied by a person grasping the syringe tip 12 and
trying to pull it out of the fitting 10 or a force
exerted on the tip by air or water pressure from the
hand-piece 16 tending to push the syringe tip in the
distal direction. The syringe tip 12 is rotatable on a
longitudinal axis of the tip while the syringe tip is in
its operating position and while the tip is being gripped
by the gripping mechanism.

When the syringe tip 12 is in its operating
position, the proximal end 71 of the tip is spaced from
the bottom 56 of the body 44 to provide a cavity 92
therebetween allowing fluid communication between the
second passage 60 in the bottom of the body and the
peripheral passageways 26 in the tip. The tubular.

connector 72 maintains the fluid-tight sealing connection
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between the first passage 58 in the bottom 56 of the body
44 and the central passageway 24 in the syringe tip 12.

The gripping mechanism 20 includes the manually
operable device 22 for moving the gripping mechanism in a
proximal direction relative to the body 44 to allow the
gripping mechanism to move radially outward to release
the syringe tip 12 so that it can be removed from the
body and replaced. The manually operable device 22
comprises a sleeve 94 coaxial with the longitudinal axis
L, of the body 44 and mounted for axial sliding movement
relative to the body. The sleeve 94 has a proximal end
portion 95 in the recess 50 connected to the gripping
mechanism 20 and a distal end portion 97 extending
distally beyond the distal end 48 of the body 44 so that
it is accessible to an operator of the instrument to be
pushed in a proximal direction to move the gripping
mechanism in a proximal direction and radially outward to
release the syringe tip 12.

The gripping mechanism 20 further includes a
plurality of grippers 96 extending from the sleeve 94
toward the bottom 56 of the body 44 generally parallel to
the longitudinal L, axis of the body. The grippers 96 are
resiliently biased radially outward as the grippers move
in the proximal direction. Movement of the gripping
mechanism 20 in the proximal direction allows the
grippers to move radially outward relative to the
longitudinal axis L, of the body 44 and movement in the
distal direction causes the grippers to move radially
inward toward the longitudinal axis. It is to be
understood that the grippers 96 may be formed as
individual fingers, may be integrally formed as a tubular
member or have configurations other than the one shown
without departing from the scope of this invention.

The quick-connect device 88 includes a tubular
insert 98 mounted in the recess 50 surrounding the sleeve

94 and grippers 96. The tubular insert 98 has a camming
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surface 100 engageable by the grippers 96 to move the
grippers radially inward as the grippers move in the
distal direction relative to the body 44 to tightly grip
the tip 12 (Fig. 8). The tubular insert 98 is press fit
into the body 44 but it may also be threaded into the
body or held in place by a lock ring or other similar
retaining methods. An O-ring 102 is disposed adjacent
one end of the collet 66 and a retaining ring 104 holds
the O-ring in place. The O-ring prevents leakage of air
between the syringe tip 12 and the body 44.

A second embodiment of the fitting of the present
invention is shown in Fig. 2 and indicated generally at
110. The fitting 110 is similar to the fitting of the
first embodiment but includes a tubular connector 112
having a tubular shaped pin 114 for insertion into the
syringe tip 12 and a flange 116 for positioning the pin
adjacent to the bottom 56 of the body 44. An O-ring 118
is interposed between the flange 116 and the hand-piece
16. The body includes a recess 117 for receiving the O-
ring 118 and flange 116. The flange 116 and O-ring 118
are sized so that the O-ring does not block the second
passage 60 in the body 44. The flange 116 is preferably
integrally formed with the pin 114.

Figure 3 shows a third embodiment of the fitting of
the present invention 120. The fitting 120 is similar to
the fittings 10, 110 shown in'Figs. 1 and 2, except for
the tubular connector 122. The tubular connector 122
includes a base 124, a central member 126, and an
elongate member 128 extending from one end of the central
member. When the base 124 is positioned between the body
44 and the hand-piece 16, the central member 126 extends
through the first passage 58 in the body 44 and the
elongate member 12 extends into the central fluid
passageway 24 of the syringe tip 12. The base 124 has a
diameter larger than the first passage in the body so

that the connector is retained in the body when the
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syringe tip is removed from the body. The tubular
connector 122 has an opening 130 extending generally
along the longitudinal axis L, of the body 44 for
providing fluid communication between the dental syringe
14 and the central passageway 24 of the syringe tip 12.
The connector 122 is releasably and removably attached to
the body 44 so that the connector may be easily replaced
if the opening gets clogged. For example, the base 124
of the tubular connector 122 may have a diameter of 0.120
in., the central member 126 a diameter of 0.069 in. and
length of 0.086 in. and the elongate member 128 a
diameter of 0.039 in. and a length of 0.124 in. A ratio
of the diameter of the elongate member 128 to the central
member 126 of the tubular connector 122 described above
is in the range of 0.48-0.57. The tip of the elongate
member may alsoc be tapered.

Figure 4 shows a fourth embodiment of the present
invention, generally indicated at 140. The configuration
of the tubular connector 142 is similar to the tubular
connector 122 shown in Fig. 3 except the central member
146 and base 144 have a greater thickness and the central
member 146 extends beyond the bottom 56 of the body 44
and into the recess 50 to provide a stop 148 for the
syringe tip 12. The body therefore does not require a
shoulder for positioning the proximal end 71 of the
syringe tip 12. :

A fifth embodiment is shown in Fig. 5 and generally
indicated at 150. The fitting 150 includes a body 152
having the collet 66 of the first embodiment integrally
formed as one piece with the first body part 62. The
body 152 is formed with a shoulder 154 for positioning
the tip 12 spaced from the bottom 162 of the body 152. A
groove 156 is formed in the body 152 to receive the O-
ring 102 for preventing leakage between the tip 12 and
the body 152. The opening 168 adjacent the distal end
164 of the body 152 is sized for receiving the quick-
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connect device 88. The outside diameter of the proximal
end 166 of the body 152 includes threads 168 for mating
with the internal threads 53 formed in the socket 38 of
the hand-piece 16.

A sixth embodiment of the fitting is shown in Fig. 6
and generally indicated at 170. The body and tubular
connecter are integrally formed as a one piece body 172.
The passages 58,60 are formed in the proximal end 177 of
the body and the tubular connector 179 constitutes the
first passage. The proximal end 177 of the body 172
includes a projection 174 sized for receiving an O-ring
180. The body 172 is formed with a shoulder 182 for
positioning the tip 12 spaced from a bottom 184 of the
body. A groove 176 is formed in the body 172 to receive
the O-ring 102 for preventing leakage between the tip 12
and the body.

A seventh embodiment of the fitting, generally
indicated at 190, is shown in Fig. 7. The fitting 190 is
configured for receiving a syringe tip 192 having an
inner tube 194 extending from the proximal end 195 of the
tube. The inner tube 194 forms a central passageway 193
and constitutes the tubular connector. The collet 66
includes a groove 191 for receiving an O-ring 197.

Figures 9 and 10 show a portion of a quick-connect
device, generally indicated at 200, of an eighth
embodiment of the fitting. THe camming surface 202 of
the tubular insert 204 comprises a distal portion 206
having a frictionalized surface 208 to prevent rotation
of gripper 210 and syringe tip 12 on a longitudinal axis
of the tip when the gripper is engaged with the distal
portion of the camming surface when the tip is in its
operating position. The grippers 210 also have a
frictionalized surface 211 for engagement with the
camming surface 202 of the tubular insert 204. It is to
be understood that only one of the grippers 210 or distal

portion 206 of the camming surface 202 may have a
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frictionalized surface or the grippers and distal portion
of the camming surface may have interlocking surfaces
such as splines to prevent rotation of the syringe tip by
preventing rotation of the sleeve within the tubular
insert when the syringe tip is in its operating position.
In operation , the fitting 10 is threaded into the
socket 38 of the hand-piece 16 and the syringe tip 12 is
pushed through the opening 90 in the quick-connect device
88 to the initial position in which the proximal end 71
of the syringe tip is adjacent the bottom 56 of the body
44 and the central passageway 24 of the syringe tip has a
fluid-tight sealingly connection to the first passage 58
in the bottom of the body. The syringe tip 12 is then
moved in a direction away from the bottom 56 of the body
44 while maintaining the fluid-tight sealing connection,
thereby causing the gripping mechanism 20 to apply a
progressively increasing gripping force to the syringe
tip until the syringe tip reaches the operating position
in which the gripping force prevents substantial further
movement of the syringe tip in a distal direction away
from the bottom. Any force exerted on the tip 12 to move
the tip in the direction toward the distal end 48 of the
body 44 will cause the gripping device 20 to tighten the
grip of the grippers 96 on the syringe tip. The syringe
tip 12 is preferably pulled in the direction toward the
distal end 48 of the body 44 to ensure that the tip is
securely held in place. The water or air button is then
depressed to force air or water from its respective ports
40, 42 in the hand-piece 16 and through the fluid
passageways 26, 26 of the syringe tip 12. When the
dental procedure has been completed, the syringe tip 12
is removed from the fitting 10 and discarded. 1In oxder
to remove the tip 12, the manually operable device 22 is
pushed in a proximal direction to cause the grippers 96
of the gripping mechanism 20 to move radially outward to

release the syringe tip while the tip is pulled out from
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the body 44.

Although the fitting 10 is described herein as being
used for connecting syringe tips 12 to dental syringes
14, it is to be understood that the fitting may be used
with other types of dental instruments or various other
instruments used in the medical field. For example, the
fitting 10 may be used in other dental applications such
as for air-abrasive prophylaxis (air polishers),
endodontic (root canal) irrigator-aspirators or oral
hygiene apparatus. Medical applications for the fitting
include ophthalmic surgery irrigator-aspirators, general
surgery irrigator-aspirators (Lavage), dual lumen
catheters and atomizers.

+In view of the above, it will be seen that the
several objects of the invention are achieved and other
advantageous results attained.

As various changes could be made in the above
constructions and methods without departing from the
scope of the invention, it is intended that all matter
contained in the above description or shown in the
accompanying drawings shall be interpreted as

illustrative and not in a limiting sense.
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CLAIMS
WHAT IS CLAIMED IS:
1. A fitting for releasably and sealingly

connecting a conduit to a medical instrument, the
instrument having a socket for receiving the fitting and
first and second ports for transfer of first and second
fluids to and from the socket, and said conduit having a
central passageway therethrough for conducting said first
fluid and one or more peripheral passageways therethrough
for conducting said second fluid, said fitting

comprising:

a body having a proximal end, a distal end and a

longitudinal axis extending between said ends;

said body having a recess extending on said axis
from said distal end toward and terminating short of said
proximal end thereof, said body having a bottom adjacent

its proximal end and being open at its distal end;

said body being formed for attachment to said
medical instrument with the proximal end of the body

positioned in the socket of the instrument;

first and second passages through the bottom of the
body for flow of said first and second fluids,

respectively;

a quick-connect device mounted in the recess in the
body adjacent the distal end of the body for allowing
quick connection of the conduit to the body and quick
disconnection of the conduit from the body, said quick-
connect device having an opening therethrough generally

coaxial with said longitudinal axis of the body;
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said quick-connect device comprising a gripping
mechanism adjacent said opening, the conduit being
receivable in the gripping mechanism for axial movement
in proximal and distal directions with respect to said
body, movement of the conduit in the proximal direction
allowing the gripping mechanism to move radially outward
relative to the longitudinal axis of the body and
movement in the distal direction causing the gripping
mechanism to move radially inward toward said
longitudinal axis, said gripping mechanism permitting one
end of the conduit, constituting its proximal end, to be
pushed through the opening of the quick-connect device to
an initial position in said body recess adjacent the
bottom of the body, said initial position being one in
which a tubular connector is adapted to provide a fluid-
tight sealing connection between the central passageway
in the conduit and the first passage in the bottom of the
body;

said gripping mechanism being responsive to a force
on the conduit in a distal direction to permit the
conduilt to move a limited distance away from the bottom
of the body, said gripping mechanism further being
operable to apply a progressively increasing gripping
force to the conduit as the conduit moves away from said
bottom until the conduit reaches an operating position in
which said gripping force prevents substantial further
movement of the conduit in a distal direction away from
said bottom, said operating position being one in which
the proximal end of the conduit is spaced from the bottom
of the body to provide a cavity therebetween allowing
fluid communication between said second passage in the
bottom of the body and said one or more peripheral
passageways in the conduit, and in which said tubular
connector is adapted to maintain said fluid-tight sealing

connection between said first passage in the bottom of
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the body and said central passageway in the conduit; and

manually operable means for moving said gripping
mechanism in a proximal direction relative to the body to
allow the gripping mechanism to move radially outward to

release the conduit so it can be removed from the body.

2. A fitting as set forth in claim 1 wherein said
body has an internal stop spaced longitudinally from the
bottom of the body, said stop being engageable by the
proximal end of the conduit when it is inserted into the
recess of the body to prevent the conduit from contacting
the bottom of the body.

3. A fitting as set forth in claim 1 further
comprising a tubular member, constituting said tubular
connector, extending from the bottom of the body into the
recess and having a bore therethrough forming said first
passage, said tubular member having a distal part sized
for a sealing fit inside the central passageway of the
conduit to provide said fluid-tight sealing connection
between the central passageway in the conduit and the

first passage in the bottom of the body.

4. A fitting as set forth in claim 1 wherein said
manually operable means comprises a sleeve coaxial with
said longitudinal axis of the body mounted for axial
sliding movement relative to the body, said sleeve having
a proximal end portion in the recess connected to the
gripping mechanism, and a distal end portion extending
distally beyond the distal end of the body so that it is
accessible to an operator of the instrument to be pushed
in a proximal direction to move said gripping mechanism
in a proximal direction and radially outward to release

said conduit.
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5. A fitting as set forth in claim 4 wherein said
gripping mechanism comprises a plurality of grippers
extending from said sleeve toward the bottom of the body
generally parallel to the longitudinal axis of the body,
said quick-connect device further comprising a tubular
insert mounted in the recess surrounding the sleeve and
grippers, said tubular insert having a camming surface
engageable by the grippers to move the grippers radially
inward as the grippers move in a distal direction
relative to the body, said grippers being resiliently
biased radially outward as the grippers move in a

proximal direction.

6. A fitting as set forth in claim 5 wherein said
camming surface comprises a distal portion having a
frictionalized surface to prevent rotation of the gripper
and conduit on a longitudinal axis of the conduit when
the gripper is engaged with the distal portion of the

camming surface.

7. A fitting as set forth in claim 1 wherein said
body comprises a generally cylindric first body part
having a threaded proximal end for threaded attachment to
the medical instrument, and a second generally cup-shaped
collet having a generally cylindric side wall coaxially
received inside the proximal end of said first body part,
and an end wall forming the bottom of the body, said
gripping mechanism being disposed inside the first body
part distally of the collet.

8. A method of connecting a syringe tip to a hand-
piece used to transport first and second fluids between a
patient and the hand-piece, said syringe tip being of the
type having a central passageway therethrough for
conducting said first fluid and one or more peripheral

passageways therethrough for conducting said second
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fluid, and said hand-piece being of the type having a
fitting comprising an elongate body having a distal end,
a proximal end, a longitudinal axis extending between
said ends, and a recess extending from the distal end
toward and terminating short of the proximal end of the
body, the body having a bottom at its proximal end, a
first passage for flow of said first fluid through the
bottom of the body, a second passage for flow of said
second fluid through the bottom of the body, and a gquick-
connect device mounted in the recess in the body having
an opening therethrough, said quick-connect device
comprising a gripping mechanism adjacent said opening,
said syringe tip being receivable in the gripping
mechanism for axial movement in proximal and distal
directions with respect to said body, movement of the
syringe tip in the proximal direction causing the
gripping mechanism to move radially outwardly relative to
the longitudinal axis of the body and movement in the
distal direction causing the gripping mechanism to move
radially inwardly toward said longitudinal axis, said
gripping mechanism permitting a proximal end of said
syringe tip to be pushed through the opening of the
quick-connect device and being responsive to a force on
the syringe tip in a distal direction to permit the
syringe tip to move a limited distance in the distal
direction, said gripping mechanism further being operable
to apply a progressively increasing gripping force to the
syringe tip as the syringe tip moves in said distal
direction until the syringe tip moves said limited
distance whereupon the syringe tip is prevented from
substantial further movement in a distal direction, said

method comprising:

pushing the syringe tip through the opening in the
gripping device to an initial position in which the.

proximal end of the syringe tip is adjacent the bottom of
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the body and the central passageway in the syringe tip
has a fluid-tight sealingly connection to the first
passage in the bottom of the body; and

while maintaining said fluid-tight sealing
connection, moving the syringe tip in a direction away
from the bottom of the body thereby causing said gripping
mechanism to apply a progressively increasing gripping
force to the syringe tip until the syringe tip reaches an
operating position in which the gripping force prevents
substantial further movement of the syringe tip in a
distal direction away from said bottom, said operating
position being one in which the proximal end of the
syringe tip is spaced from the bottom of the body to
provide a cavity therebetween allowing fluid
communication between said second passage in the bottom
of the body and said one or more peripheral passageways
in the syringe tip, and in which said fluid-tight sealing
connection between said first passage in the bottom of
the body and said central passageway in the syringe tip

is maintained.

9. A connector for use with a fitting for
connecting a syringe tip having a central passageway
therethrough for conducting a first fluid and one or more
peripheral passageways therethrough for conducting a
gsecond fluid to a dental syringe, the fitting having a
body formed for attachment to said dental syringe, the
body having first and second passages formed therein for
flow of said first and second fluids therethrough, the
connector comprising a base, a central member extending
from the base, and a tubular member extending from one
end of the central member and having a generally constant
diameter sized for insertion into the central passageway
of the syringe tip, the connector being configured such

that when the base is positioned between the fitting and
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the dental syringe the central member extends through the
first passage in the body and the tubular member extends
into the fluid passageway of the syringe tip, the base
having a diameter larger than the first passage in the
body whereby the connector is retained in the body when
the syringe tip is removed from the body, the connector
having an opening extending through a central
longitudinal axis of the connector for providing fluid
communication between the dental syringe and the central
passageway of the syringe tip, the connector being
releasably and removably attached to the body whereby the

connector may be readily replaced.

10. The connector as set forth in claim 9 wherein
the ratio of the diameter of the tubular member to the
diameter of the central member is in the range of 0.48 to
0.57.
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