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@ Liquid dispensing device.
@ A liquid dispensing device in which there is a movable ’///2/ 21,
needle valve (14) operable to open and close a valve seat i\ £1 # 5
located within the nozzle of the dispensing device. The needle l 2. B~ 1
valve {14) is guided by a guide bushing (90) contained within - -1
the nozzle bore. A very small radiused semi-spherical end 1\ 7
surface on the nozzle has been found to eliminate stringing of / | : /
viscous liquid materials dispensed from the nozzle, particu- : 1 %
larly when the end surface is combined with a needle valve A+ }5}7
which is maintained concentric with the nozzle orifice by the | I
guide bushing contained within the nozzle bore. 7 | :
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This invention relates to liquid dispensing
devices and particularly to devices adapted for dis-
pensing relatively viscous sticky subétances such as
adhesives, hot melts, sealing compounds, etc.

There are mény applications for dispensers
in which it is desirable or necessary to sharply cut
off the flow of liquid from the nozzle of the device
without any drooling, dripping, or stringing of the
liquid from the nozzle after closing of the nozzle.

To that end there has been a long standing need for a
dispensing device which would sharply cut off the flow
of liquid from the nozzle when the valve of the nozzle
is closed.

In a dispenser in accordance with the invention
sharp cut off of flow without stringing from the nozzle
of the dispensing device is achieved by providing a
small orifice in a very small radius semi-spherical end
surface of the nozzle.

The radius of the semi—spheriéal end may for
example be between 0.05 inches and 0.10 inches. Further
advantages are obtained if the needle valve is mounted
wholly inside the nozzle with the valve tip located at the
no&kle tip so that on closure of the valve there is no
cavity from which the liquid dispensed from the nozzle

can drip.
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In a prefefred‘embodiment, the nézzle orifice
is only .020 inch in diameter and the nozzle tip is
semi-spherical in shépe and only,.084 inch in radius.

A nozzle thus configurated and having a frustoconical
valve seat located immediately adjacent the nozzle orifice
has been found to result in a nozzle which materially
reduces the amount of stringing of material between

the nozzle and subsﬁrate'upon which the'méterial is

being deposited. | | | |

The imprbved'seating of the neédle valve on
the valve seat of ardispenser of the invention with
the cdnsequent reductionrof dripping:or drooling or
stringing from’thernozzlermay be achieved by providing
a needle valve guide surface within a bushingrcontained
in the nozzle ana'located immediately{adjacent the nozzle
valve seat. To that end, £he nozzle méy include a guide
bushing press fit into the nozzle andrhaving peripheral
channels or grooves through which liquid may flow from
the interior of the device to therﬁalve seat.

The priﬁary advantage of é dispenser of the
invention is that it provides very sharp cut off of
liquid flow from the nozzle whenever the valve of the
dispensing device is closéd. Consequently, there is no
dripping of liquid from the device after valve closing.

If the device is used tordispense very viscous substances
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such as adhesive or sealing compounds, this unique
nozzle and needle valve guide structure materially
reduces stringing of the viscous substance between the
nozzle orifice and the substrate on which the viscous
substance is deposited.

The invention will now be described by way of

example with reference to the accompanying drawings in

.which:

Figure 1 is a cross sectional view of one
embodiment of a dispensing device incorporating the
invention of this application. |

Figure 2 is an enlarged cross sectional view of
the nozzle and nozzle orifice of the dispensing device
illustrated in Figure 1.

Figure 3 is a cross sectional view taken on
line 3-3 of Figure 2.

Referring to Figures 1 and 2, a dispensing
gun 10 has a generally cylindrical body 11, an end cap
12, and a nozzle 13. The end cap 12, body 11, and.
nozzle 13 all have a longitudinal bore extending there-
through within which there is located an axially movable
needle valve 14 for controlling flow of liquid from the
orifice 16 of the nozzle 13.

The valve body 11 has a stepped axial bore 20,

the larger diameter section 21 of which is located at the
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forward end of the body. This larger diameter section
21 is intersected by a transvérserpassage 22 ﬁhrough
which liquid is supplied to the gun. Additionally,

a vent port 23 intersects the smaller diameter section
24 of the bore 20. Thereris also an éir inlet passage
25 which connects the rear end of the valve body with
an inlet air port 26.' 7 | | 7

A bushing 27 is located Withihrthé bore 20
of the body 1ll. This bushing supports seal assemblies
29 and 30 within a bore 28 which extends longitudinally
through the bushing. o '

To prevent f£luid flow around the bushing 27,
there is an énnular groove in the surface of the bushing
within which there isran O-ring sea173l; Ad@itionally,
there is an O—ring seal 32 épntainedrwithin,én'annular
channel formed in the'valverbody 1i. There'is a piston
assembly 35 mounted upon the needle valveil4 ﬁox con-
trolling movement of the needle valve lé.” This piston
assembly comprises a nut 36 threadedronﬁo a fhreaded
section 37 of the needle valve'andra piston retainer
ring 38 sealingly secured onto the periphéry of the nut
36. This retainer ring carries a pair,bf'piston rings
39, 40 between which there is sandwiched a resilient

gasket 41. The outer edge of this gasket 41 contacts
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the interior surface of a cylinder 42 formed on .the
interior of the end cap so as to form a pneumatic seal
between the lower side of the piston and the surface of
the cylinder 42.

The end cap 12 is bolted onto the upper end of
the body 11 by bolts (not shown). Preferably, a
resilient gasket seal 44 is located between the contacting
surfaces of the end cap and the body.

Communicating with the cylinder 42 formed in
the end cap 12, there is a stepped axial bore 45 which
extends through the end cap. The upper smaller diamter
section 46 of this stepped bore is threaded and receives
an adjustment stud 47. A lock nut 48 secures the stud
47 in a position of axial adjustment.

Between the bottom surface of the stud 47 and
the top of the piston assembly 35, there is a compression
spring 50. The upper end of this compression spring 50
contacts the bottom surface of the stud 47 and the lower
end of the spring 50 contacts the top surface of a
spring retainer 51. This spring retainer is supported
upon the top surface of the piston assembly nut 36. By
adjusting the axial position of the stud 47 within the
bore 46, the closing force for retaining the heedle valve

closed may be adjusted or varied.
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With particular feferéncerto Figures 2 and 3,
it will be seen that the nozzle 13 contains a generally
cylindrical axial bore 60 which extehds,fdrwardly from
the rear of the hozzle until,it.iﬁterséctsrarfrﬁstocon—.
ical valve seat 61 at the forward end bf,the nozzle.
This frustoconical valve seat 61 in'tﬁrn communicates
with a small cylindrical nozzle orifice:iG thrbugh.which
liguid exits from the nozzle. 1In a preferred embodiment,
this orifice is approximately 020 inch in diameter and
the valve seat 61 defines an included angle of 34°,

Press fit into the bore 60 there is a guide
bushing 90. This bﬁshing 90. has a central axial bore
91 through which a needle valve 14 passes.  Additionally,
it hasrfour equidistantly Spaced'longitudinél channels
or grooves 92 in its peripheralréurfécerthréugh,which
liquid may flow from the interib: of the'gun body 11 to
the nozzle orifice 16 as is expléined more fﬁliy'herein—r
after. | |

At its ‘forward end:the needle valve 14 has a
cylindrical éection GSVSlideably recéivea'within the
bore 91 of the guide bushing 90. 'This'sliding fit
requires that the bore 9lrberslightly larger than the
cylindrical section 65 of the needle, but fhat there be
no more than approximately .002 inch cléaranbe between

the bore and the heedle valve. Preferably, the

0040068
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clearance is approximately .00l inch.

At its forward end the needle valve 14 ter-
minates in a frustoconical shaped valve section 66
engageable with the frustoconical shéped valve seat 61
in the nozzle 13. The frustoconical shaped end
section 66 of the needle valve defines an included
angle =X of approximately 30° while the valve seat 61
defines an included angle B ofrapproximately 34°, The
exterior surface 67 of the nozzle tip is also tapered
at approximately 34°. Consequently, there is some
slight clearance between the frustoconical shaped section
of the needle valve 65 and the vélve seat 61 at the
rearward end of the valve seat.

The nozzle tip is semi-spherical and has a very -
small radius of 0,084 inches. The nozzle 13 has a
cylindrical hub section 70 which is tightly fitted within
the large diameter section 21 of cylindrical bore 20
in the body 11. Forwardly of the hub section 70, there
is a flange 71 which is bolted to the forward end of the
body 11 by conventional threaded connectors 73. Prefer-
ably,there is an O-ring seal 74 contained within a
channel 75 formed in the forward end of the dispenser
body 11. This seal 74 prevents any leakage of liquid

between the nozzle 13 and the body 11.
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To prevent any movement of the bushing 27
within the bore 20, there is a spring 76 located between
the rearward end of the nozzle 13 and the forward end
of the bushing seal assembly 29, VThis spring 76
biases the bushingrrearwardly and maintains a flange
77 of the bushing engaged with a shoulder 78 formed
in the bore 20.

In operation;rliquid undef'pressure:is supplied
to the liquid inlet port 80 of the device. This port
communicates via passage 22 with the bore 20 of the body
10 such that liquid supplied torthe port 80 flows into
a liquid storage chamber 81 contained within the device.
This chamber 81 is in tﬁrn open to the 1ongitudina1
passages 92 within the guide bushing 90.

Whenever the device is,to be actuated so as to
permit liquid to flow from the storagerchamber 81 through
the passages 92 and past the valve seat 61 +to the ori-
fice 16, high présSure air is supplied to the port 26.
This high pressure air overcomes the bias of the spring
50 and causes the piston assembly 35 to move upwardly,
carrying with it needle valve 14. This upward movement
of the needle valve results in the liftiné of the conical
section 66 of the valve off of the seat 61 and, results

in flow of liquid from the storage chamber 81 through the
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passages 92 via the valve to the orifice 16. This flow
continues so long as the air pressure is maintained to
the port 26. When that air Pressure is relieved, as for
example by actuation of a controlling pneumatic valve
fnot shown) the spring 50 effects closing movement
of the valve. '

The most important advantage of this invention

resides in the fact that when it is used to dispense

high viscosity liquids such as adhesives or sealing

gasket material compounds, etc., it materially eliminates
or reduces stringing of material from the nozzle |
orifice after valve closing. This advantage is appar-
ently partially attributable to the needle valve guide
surface being in close proximity to the nozzle valve seat
and partiélly attributable to the small radius semi-
spherical tip on the nozzle. The needle valve guide
surfaces oﬁ the guide bushing apparently maintains the
needle valve concentric to ihe valve seat with the
result thatrsharp cut off of flow and the reduction or
elimination of stringing is enhanced and apparently the
small radius semi-spherical tip on the nozzle aiso con-

tributes to this reduction.
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CLAIMS:

1. A ligquid dispensing device comprising a nozzle
having an -axial bore,the bore having a frustoconical
valve seat formed therein, terminating at a nozzle outlet
orifice, an axially movable needle ﬁalve having a
generally conically shaped section on the distal end
thereof, engageable with the valve seat to close the
valve, characterised in that a buéhing (90) is located
within the nozzle, and having a needle valve guide
surface (91) formed therein, engageable with the needle
valve at a location spaced from the valve seat so as to
guide movement of the needle valve along a longitudinal
axis concentric with the valve seat, the bushing pro-
viding passagéways fbr supplying liquid to the nozzle.
2. A liquid dispensing apparatus as claimed in
Claim 1 wherein the passageways are formed by longi-
tudinal grooves located in the surface of the bushing.
3. A liquid dispensing a device as claimed in
Claim 1 or 2 wherein the needle valve guide surface eXtends
over a substantial portion of the axial length of the
nozzle.

4. A liquid dispensing device as claimed in any

of the preceding claims wherein a liquid storage chamber

is defined, at least in part, by an axial bore in the
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body of the device, the bore communicating with the

bore of the nozzle.

5. A liguid despensing device as claimed in any
of the preceding claims wherein the nozzle has a tip
which tapers inwardly toward the nozzle orifice, the

tip terminating in a semi-spherical end éurface having a
radius of between 0.05 énd 0.10 inches.

6. A liquid dispensing device as claimed in Claim
5 in which the radius of the semi-spherical end surface
is.0.084 inches.

7. A liquid dispensing device as claimed in Claim
5 or 6 wherein the taper of the exterior surface of the
nozzle tip defines an includea angle of approximately 34°,
8. A liquid dispensing device as claimed in any
of the preceding claims wherein fluid motor means are
mounted in a bore of the body for effecting movement of
the needle valve into and out of sealing engagement with
the valve seat.

9. A liquid dispenéiné device as claimed in any
of the preceding claims in which the needle valve is
mounted within the nozzle, the valve tip being located
at the nozzle tip so that there is no significant cavity
from which liquid being dispensed from the nozzle, may

drip.
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