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@ Sealless dispensing mechanism.

@ A simplified fluid dispenser for dispensing precise quan-
tities of fluid without requiring special seals, particularly sliding
seals, or springs. It comprises a housing defining a fluid
reservoir, having an inlet for delivery of pressurized fiuid to the
reservoir, and including a valve seat defining an outlet for
dispensing fluid from the reservoir. A deformable closure
member overlies an open end of the housing opposite the outlet
and normally biases a valve engageable with the valve seat to
the closed position. When the closure member is selectively
deformed, the valve is able to move to the open position to
dispense a quantity of the fluid from the reservoir. When
released, the closure member returns to its normal condition,
returning the valve to the closed position instantaneously
shutting off the dispensing of fluid. This operation causes the
fluid being dispensed to rapidly reverse direction resulting in an
immediate termination of flow and elimination of drippage.
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Description

SEALLESS DISPENSING MECHANISM

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates generally to fluid
dispensing mechanisms and, more particularly, to an
improved dispenser of simplified construction which
does not require seals, particularly sliding seals, or
springs for its operation, yet applies precisely
controlled quantities of the fluid to a receiving
surface.

If. Description of the Prior Art

There are a number of known designs for
dispensing fluids such as adhesives, sealants, and
the like, at accurately controlled flow rates, in
accurate quantities, and for accurate placement on a
receiving surface.

In one instance, a spring biased piston is
pneumatically operated to open and close a valve, as
needed to control the flow of fluid to be dispensed
from an outlet nozzle. The piston is provided with
seals to prevent flow of the fluid in directions other
than through the valve and these seals are subject to
deterioration and wear, particularly when the fluid
being dispensed is heated.

In another known dispenser design, a diaphragm
is pneumatically operable to allow or interrupt flow of
the fluid to a dispensing nozzle. The diaphragm can
be moved by an actuaiing rod between a bowed
position enabling flow to occur-between inlet and
outlet conduits and a planar position interrupting
such flow. Again, proper sealing of the valve is a
continuing problem. Specifically, it has not been
possibie heretofore to adequately seal the unit to
prevent flow of the fluid into the actuating mechan-
ism regardless of the type or number of seals being
employed by the mechanism.

Another type of dispenser utilizes a positive
displacement type of valve in which a quantity of the
fluid is admitted into a chamber whereupon a piston
then forces that quantity out through the dispensing
outlet or nozzle. Again, in this instance, seals are
necessary components of the mechanism and are
not totally effective in satisfying their intended
purpose.

In each of the foregoing instances, loss of the fluid
that does not issue from the outlet nozzle but finds
its way instead into other cavities of the dispensing
mechanism is not the primary concern. Rather, when
the fluid is a sealant, or adhesive material, it
subsequently accumulates, then hardens, and
thereby has a detrimental effect on the operation of
the dispensing mechanism, even to the point of
rendering it inoperative.

Yet another known design of fluid dispenser
utilizes a pinch valve according to which an actuator
is selectively moved into or out of engagement with
flexible tubing which exiends from a source of
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supply to the dispensing head. While seals are not a
particular problem with this design of dispenser, the
length of the tubing necessary for this design is
sufficiently long that it undesirably results in a
delayed response time between the operation of the
valve and the resultant flow of fluid being dispensed
from the nozzle. This, in turn, causes inconsistent

_flow through the nozzle thereby reducing accuracy,
namely, placement of a particular quantity of fluid at a
particular location at a particular time.

SUMMARY OF THE INVENTION

It was the knowledge of the prior art, generally as
noted above, and the problems existing which gave
rise to the present invention. The present invention
relates to a simplified fluid dispenser for dispensing
precise quantities of fluid without requiring special
seals or springs. It comprises a housing defining a
fluid reservoir having an inlet for delivery of press-
urized fluid to the reservoir, and including a valve
seat defining an outlet for dispensing fluid from the
reservoir. A deformable closure member overlies an
open end of the housing opposite the outlet and
normally biases a valve engageable with the valve
seat to the closed position. When selectively
deformed, the closure member is effective o move
the valve to the open position to dispense a quantity
of the fluid from the reservoir. When released, the
closure member returns to its normal condition,
returning the the valve to the closed position.

The present invention exhibits a large number of
features and benefits not generally found in the prior
art. For example, it can dispense fluids having an
extremely broad range of viscosities, namely, from
one centipoise to a value substantially in excess of
one million centipoises.

Furthermore, the dispenser of the invention can
be turned on and off instantaneously, that is, starting
and stopping a flow of fluid occurs at substantially
the same time as operation of the valve actuator.
Additionally, fluid does not drip from the outlet
nozzle when the valve of the novel dispenser is
closed but rather, because of its unique design, the
fluid is drawn back thereby avoiding drippage of the
fluid.

The dispenser of the invention can utilize low cost
materials, such as plastic. Since it utilizes a small
number of parts and requires no special seals or
springs, and because the parts are interchangeable,
both for different materials and for different sizes, it
is significantly less costly to manufacture than its
prior art counterparts.

Another significant feature of the invention
resides in its construction and manner of operation
according to which movement of an actuator used to
operate the dispenser causes simultaneous and
equal movement of the valve off its seat for
dispensing the fluid. This feature allows the dispen-
ser to operate at very high actuation speeds. Indeed,
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the dispensing of the fluid is substantially simulta-
neous with the actuation of the valve.

The invention utilizes no internal seals, especially
sliding seals which are particularly susceptible to
wear. Also, it uses a minimum of parts, and flow of
the fluid within the dispenser can only occur in the
direction of the outlet. As a result, the operation of
the invention is not hindered by seals which are
particularly susceptible to becoming inoperative by
being caked or gummed up with dried or partially
dried sealant or adhesive material which are com-
monly dispensed products.

Other and further features, objects, advantages,
and benefits of the invention will become apparent
from the following description taken in conjunction
with the following drawings. It is to be understood
that both the foregoing general description and the
following detailed description are explemary and
explanatory but are not restrictive of the invention.
The accompanying drawings, which are incorpor-
ated in and constitute a part of this invention,
illustrate some of the embodiments of the invention
and, together with the description, serve to explain
the principles of the invention in general terms. Like
numerals refer to like parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevation view of a fluid
dispensing mechanism according to the inven-
tion and including a diagrammatic representa-
tion of an operating and control mechanism
associated therewith;

Fig. 2 is a partial cross section view of the
dispensing mechanism illustrated in Fig. 1
illustrating the mechanism in its relaxed condi-
tion;

Fig. 3 is a detail view of a component of the
fluid dispensing mechanism;

Fig. 4 is a detail cross section view illustrating
a portion of a modified fluid dispensing mechan-
ism;

Fig. 6 is a cross section view, similar to Fig. 2,
illustrating the fluid dispensing mechanism in its
operative condition;

Figs. 6 and 7 are detail perspective views
illustrating other embodiments of the invention;

Figs. 8 and 9 are detail cross section views
illustrating still other embodiments of the
invention; and

Fig. 10 is a side elevation view, partially cut
away and in section, illustrating still another
embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Turn now to the drawings and, initially, to Fig. 1
which depicts a fluid dispenser 20 which embodies
the invention. Throughout the disclosure, the term
"fluid” will be taken to mean any substance which
has the property of flow but excluding gases and
total solids while not excluding those substances
having solids suspended in a liquid. Indeed, those
substances which the dispenser 20 is intended to
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dispense cover an extremely broad range of visco-
sities, for example, from water which has a viscosity
of one centipoise 1o tar-like substances which have
a viscosity of one million centipoises, or greater.

Viewing now Fig. 2, the dispenser 20 comprises a
housing 22 which may be cylindrical, as illustrated, or
of some other suitable shape, so as to define a
reservoir 24 therein capable of containing a press-
urized fluid. The housing 22 has an inlet 26 which
may be trapped to threadedly receive a suitable
fitting 28 attached to one end of a supply conduit 30,
the other end of which connects to a source 32 of
the fluid which includes a suitable pump mechanism
for providing the fluid to the reservoir 24 on an
as-needed basis. One end of the housing 22 may be
provided with a counterbore 34, the outermost end
of which may be taped to threadedly receive a nozzle
36. The nozzle 36 serves to carefully direct the flow
of the fluid dispensed from the reservoir 24 in a
manner to be described.

At locations intermediate the reservoir 24 and the
counterbore 34, the housing 22 is provided with a
restricted region 40 in which is formed an outlet 42
defined by a valve seat 44 located immediately
downstream thereof. The end of the housing 22
opposite the counterbore 34 may be similarly
counterbored to form a continuous annular end
surface 46 which thereby defines an annular flange
48 extending longitudinally away from the surface 46.

As seen particularly well in Fig. 2, a closure
member in the form of hemispherical resilient dome
50 overlies the end of the housing 22 defined by the
end surface 46. The dome 50 is composed of any
suitable deformable material having a memory such
that it can be deformed by an outside force, then
return to its original configuration when that force
has been withdrawn. DELRIN brand plastic is one
example of such a suitable material, particularly for
low viscosity fluids, but other plastics, metals, or
composite materials with similar memory character-
istics can be utilized. The dome 50 has a central
opening 52 and terminates at a continuous rim 54
which is engageable with the end surface 46.

The dome 50 is one component of an actuator
mechanism which also includes an elongated stem
56 and a suitable fastener 58. The stem 56 extends
through the opening 52 at which it is fittingly
attached to the dome 50 and extends through the
reservoir 24 and through the outlet 42. At its end
farthest from the dome 50, the stem 56 is provided
with a gate 60 which is engageable with the valve
seat 44 to thereby define a valve for the dispenser
20. The gate 60 may be integrally formed with the
stem 56, or it may be a separate item and suitably
bonded or fastened to the stem. It will be appreci-
ated that to assure the optimum operation of the
dispenser 20, the valve seat 44 must be precisely
formed and have a high degree of smoothness to
assure compiete closure of the outlet 42 when the
gate 60 engages the vaive seat 44. The vaive seat
shouid be composed of an inert material, examples
being ceramics, stainless steel, or a hard plastic. As
seen in Fig. 3, the gate may be desirably spherical in
the manner of a bead 80A formed with a diametral
bore 81 therethrough. Such beads 60A may be
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composed of plastic, giass, ceramic, metal or any
other suitable material capable of being formed to
have a high degree of roundness so as o properly
and completely engage the valve seat 44.

The dome 50 may be provided with a hollow
chimney 62 extending longitudinally outwardly from
an outer surface 64 to an extreme end surface 66. An
end of the stem 56 opposite the gate 60 projects
outwardly from the dome 50 and may be threaded as
at 68 to threadedly receive the fastener 58 which may
be in the form of a nut.

The nut 58 is turned on the stem 56 until it
engages the end surface 66. In the alternative, a
suitable seal member 70 may be received on the
stem 56 intermediate the surface 66 and the nut 58
to further prevent escape of any fluid from the
reservoir 24. In either event, the nut 58 is tightened
down to a sufficient extent that the gate 60 is caused
to firmly engage the valve seat 44 and such that,
simultaneously, the rim 54 engages the end surface
46. At the same time, the nut 58 should not be
tightened to such an extent as to cause any
deformation of the dome 50. When this relationship
has been achieved such that any movement of the
dome is immediately imparted to the gate 60, without
lost motion, it may be desirable to suitably bond the
stemn 56 to the dome 50 and the nut 58 and the seal
70 together and both, in turn, to the dome 50. With
the nut 58 tightened down as indicated in Fig. 2, it will
be noted that the outer diameter of the dome 50
adjacent its rim 54 is substantially the same as the
inner diameter of the annular flange 48. Although the
annular flange 48 may not be necessary for the
purposes of the invention, it does serve as an aid to
prevent the lateral expansion of the dome adjacent
its rim 54 during the operation of the invention as will
be described. in another embodiment of the inven-
tion as seen in Fig. 4, it may be desirable to replace
the annular flange 48 with an annular groove 72 to
engageably receive the rim 54 of the dome 50.

In the operation of the invention, an operator can
grasp the housing 22 in his hand, for example, like
holding a pencil, while an extreme end 74 of the stem
56 is manually or automatically activated. Thus, when
the stem 56 is depressed in the direction of an arrow
75 as indicated in Fig. 5, the dome 50 is deformed
and this deformation allows the gate 60 to leave its
engagement with the valve seat 44. The pressure
within the reservoir 24 caused by the source 32 is
effective to cause the fluid therein to pass through
the outlet 42 and eventually through the nozzle 36
and onto an appropriate receiving surface. When the
force of the actuating mechanism is released from
the extreme end 74, the dome 50 returns to its
original position and draws with it the gate 60 which
again engages the valve seat 44. The magnitude of
the gate 60 and its closing velocity cause the fluid
being dispensed to rapidly reverse direction result-
ing in an immediate termination of flow and elimina-
tion of drippage of the type often associated with
known devices. The viscosity of the fluid is also an
important factor in combination with the magnitude
and velocity of the gate in achieving this desired
goal. Specifically, the greater the magnitude of the
gate, the greater its velocity and the higher the
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viscosity of the fluid, the greater is the effect of
terminating flow and eliminating drippage. In this
manner, there is no dripping associated with the
dispenser 20 as flow is caused to terminate. This is
true regardless of the viscosity of the fluid and it was
previously explained that the dispenser 20 is useful
for dispensing fluids having an exiremely wide range
of viscosities, namely, within the range of one io one
million plus centipoises.

The dispenser 20 is capable of dispensing part or
all of the fluid contained in the reservoir 24. It will be
appreciated that the pump mechanism at the source
32 constantly keeps the reservoir 24 pressurized,
even when flow of additional fluid may have been
terminated. Thus, if desired, all of the contents of the
dispenser 20 may be fully dispensed, leaving
substantially no undesired residue of the fluid in the
reservoir 24. It is also possible to evacuate all fluid
from the dispenser 20 back to the source 32, should
that be desired.

As indicated in Fig. 1, not only is the dispenser 20
manually usable, but the stem 56 can be driven by a
variety of different mechanisms which can even be
computer controlled. Thus, a drive mechanism 76
may be, for example, an electrically operated
solenoid, or a mechanical cam, or a hydraulically or
pneumatically operated device. Operation of the
drive mechanism may be under the control of an
appropriate computer 77 and, using any of these
types of drive mechanisms, the dispenser 20 can be
readily adapted for robotics usage. The computer 77
may also conirol the source 32 for regulating the
amount and pressure of the fluid provided to the
reservoir 24. It is especially attractive in this type of a
use because its simplicity of construction and
operation assures that it can operate for exception-
ally long periods of time between failures, primarily
as aresult of the lack of moving parts such as sliding
seals.

While components of the dispenser 20 other than
the dome 50 could be made of durable, long lasting,
but expensive, materials such as stainless steel, it
may desirable and practical to use less expensive
plastic or composite materials in its construction.
Such plastic or composite materials could be easily
and inexpensively molded. Additionally, in another
embodiment of the invention, the nut 58 may be
replaced by some other type of fastener. In one
instance, for example, as seen in Fig. 6, a cotter pin
78 may be utilized in a known fashion in combination
with a backing washer 80 so positioned on the stem
56 to assure that the gate 60 is engaged with the
valve seat 44 when the dome 50 is in its relaxed
condition. Alternatively, as seen in Fig. 7, a speed nut
82 may be received on the end of the stem 56 to
maintain that relative positioning of the gate 60 and
valve seat 44. Both of the latter two constructions
are desirable because there is no need to tap the
end of the stem 56, with a resulting savings in cost.
Indeed, it would be possible for the dispenser o be
constructed in some other fashion such that an end
of the stem 56 opposite the gate 60 is permanently
fixed to the dome 50 in a manner not requiring a
fastener.

As seen in Fig. 8, a modified closure member,
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specifically, cap member 84, is illustrated in place of
the dome 50, and is seen to be of concave cross
section. While the cap member 84 is not hemispheri-
cal as the dome 50 and is therefore much shallower,
that is, occupies much less distance in a direction
along the stem 56 between the nut 58 and its
peripheral rim 86, it has all of the other characteris-
tics of deformability and plastic memory that the
dome 50 has.

Yet another embodiment is illustrated in Fig. 9. In
this instance, another modified closure member in
the form of a bellows 94 replaces the dome 50.
Again, the bellows possesses the characteristics of
deformability and plastic memory which are necess-
ary for the successful operation of the dispenser of
the invention. It is particularly desirable for use in
those situations in which a highly viscous fluid is
being dispensed by reason of its ability to operate
through a relatively greater range of movement. This
enables the gate 60 to be moved a greater distance
away from the valve seat 44 to more readily permit
flow of fluid to the nozzle 36.

Yet another embodiment of the invention is
illustrated in Fig. 10. In this instance, a modified
housing 22A has an elongated inlet 88 disposed
generally parallel to an axis of the stem 56. A
reservoir/adapter 90 integral with the housing 22A
overlies the inlet 88 and is connected as by a conduit
92 to a source 32A for the fluid. This design may be
utilized to receive highly viscous fluids which cannot
easily be conducted through smaller conduits and
apertures. In all other respects, however, a dispen-
ser so modified would operate similarly to the
dispenser 20. As noted above, it may be preferable
to use the bellow 87 in this situation in place of the
dome 50.

It will also be appreciated that by using modern
plastic molding techniques, the housing 22 and
dome 50, or equivalent closure construction may be
an integral structure. For this purpose, provision
should be made for the wall thickness in the
structure opposite the gate 60 to be somewhat
reduced from the remainder of the structure so as to
enable the flexing or deformation of the nature
permitted by the dome 50, cap member 84, or
bellows 87. In this construction of the dispenser, the
end of the stem opposite the gate would be fixed to
the deformable portion in some suitable fashion,
which may be in a manner as disclosed herein, or
otherwise.

While preferred embodiments of the invention
have been disclosed in detalil, it should be under-
stood by those skilled in the art that various other
modifications may be made to the illustrated em-
bodiments without departing from the scope of the
invention as described in the specification and
defined in the appended claims.

Claims

1. Apparatus for dispensing precise quan-
tities of a broad range of fluid products,
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including adhesives, comprising:

a housing defining a reservoir for containing
pressurized fluid;

valve means on said housing movable between
an open position for dispensing the fluid from
the reservoir regardless of the orientation of
said housing and a closed position; and
deformable fluid tight closure means on said
housing and connected to said valve means
normally biased to a relaxed condition for
holding said valve means closed, said closure
means being operable, when deformed, to
move said valve means to the open position.

2. Apparatus as set forth in Claim 1
wherein said closure means includes a substan-
tially hemispherical dome having a generally
concave surface facing said valve means.

3. Apparatus as set forth in Claim 1
wherein said closure means includes a bellows
facing said valve means.

4. Apparatus as set forth in Claim 1 including:
an elongated stem attached at one end to said
closure means; and
wherein said housing has an outlet through
which the fluid is dispensed; and
wherein said valve means includes a valve seat
on said housing surrounding the outlet from the
reservoir and a gate at an end of said stem
distant from said closure means, said gate
being engaged with said valve seat when said
closure means assumes the relaxed condition,
said gate being spaced from said valve seat
when said closure means is deformed.

5. Apparatus as set forth in Claim 4
wherein said housing has an iniet to the
reservoir; and
including:

a pressurized source of the fluid distant from
said housing; and

conduit means connecting said source to the
inlet to the reservoir for continually replenishing
the supply of fluid to the reservoir.

6. Appartus as set forth in Claim 5
wherein the inlet is elongated generally along
the length of said housing; and
including:
reservoir/adapter means mounted on said
housing so as to overlie the inlet;
said conduit means connecting said source to
said reservoir/adapter means.

7. Apparatus as set forth in Claim 4 including:
drive means for selectively deforming said
closure means to dispense the fluid through the
outlet.

8. Apparatus as set forth in Claim 4
wherein said closure means is a deformable
member having a centrally disposed hole
therein; and wherein an end of said stem distant
from said valve seat is fittingly received through
the hole in said deformable member; and
including:
fastener means on said stem engageable with
said deformable member outside of the reser-
voir to thereby draw said gate into engagement
with said valve seat when said deformable
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member assumes the relaxed condition.
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9. Apparatus for dispensing precise quan- '

tities of a broad range of fluid products
including adhesives and sealants comprising:

a housing defining a fluid reservoir and having
an inlet for delivery of pressurized fluid to the
reservoir and including a valve seat defining an
outlet for dispensing the fluid from the reservoir
regardless of the orientation of said housing,
said housing being open at an end opposite
said valve seat;

a deformable resilient fluid tight closure mem-
ber overlying the open end of said housing; and
an elongated stem including a gate member at
one end and attached to said closure member
at its opposite end;

said closure member being responsive to an
external force generally in the direction of said
valve seat to deform sufficient to disengage
said gate member from said valve seat and
allow the fluid fo be dispensed from the
reservoir through the outlet;

said closure member being further responsive
to removal of the external force as to be
restored to its original shape and to return said
gate member into engagement with said valve
seat to terminate flow of the fluid through the
outlet; and

nozzle means mounted to said housing adja-
cent the outlet for accurately directing the flow
of the fluid therefrom.

10. Apparatus for dispensing precise quan-
tities of a broad range of fluid products,
including adhesives, comprising:

a housing defining a fluid reservoir and having
an inlet for delivery of pressurized fluid o the
reservoir and including a valve seat defining an
outlet for dispensing the fluid from the reservoir
regardless of the orientation of said housing;

a deformable member of said housing opposite
said valve seat being movable between a first
position and a second position, said deformable
member being in communication with the
reservoir and providing a fluid tight closure
therefor; and

an elongated stem including a gate member at
one end, said stem extending through the outlet
and fixed at an opposite end to said deformable
member, and said gate member being firmly
engaged with said valve seat when said defor-
mable member is in said first position;

said deformable member being responsive to
an external force generally in the direction of
said valve seat o move to said second position
being thereby sufficiently deformed to disen-
gage said gate member from said valve seat and
allow the fluid to be dispensed from the
reservoir through the outlet;

said deformable member being further respon-
sive to removal of the external force as to be
restored to its first position to thereby return
said gate member into engagement with said
valve seat to terminate flow of the fluid through
the outlet.
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