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A snuffback valve assembly comprising a snuffback valve element having a tapered frusto-conically disposed downstream end
portion for moving aerodynamically with respect to highly-viscous materials so as to effectively eliminate the phenomenon of
bursting upon movement of the snuffback valve element from the closed to opened positions, and an upstream end portion

which comprises an annular portion disposed perpendicular

to the axis of the valve element, and a sharp-cornered region, for

disrupting the flow parameters of the viscous material and for maintaining vacuum conditions within a valve chamber so as to

prevent stringing of the viscous material when the valve elem
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IMPROVED SNUFFBACK VALVE FOR HOT MELT ADHESIVE

ABSTRACT OF THE DISCLOSURE

A snuffback valve assembly comprising a snuffback
valve element having a tapered frusto-conically disposed
downstream end portion for moving aerodynamically with re-
spect to highly-viscous materials so as to effectively elim-
lnate the phenomenon of bursting upon movement of the snuff -

back valve element from the closed to opened positions, and

an upstream end portion which comprises an annular portion
disposed perpendicular to the axis of the valve element, and
a sharp-cornered region, for disrupting the flow parameters
of the viscous material and for maintaining vacuum condi -
tions within a valve chamber so as to prevent stringing of

the viscous material when the valve element i1s moved from

the opened to closed positions.
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ITW CASE 12041

IMPROVED SNUFFBACK VALVE FOR HOT MELT ADHESIVE
e i BELT ADHESIVE

FIELD OF THE INVENTION
FLnbl) OF THE INVENTION

BACKGROUND OF THE INVENTION
=St AP ME L8N INVENTION

In connection with the dispensing of highly-vis-
cous materials, such as, for example hot melt adhesives, it
is imperative that the dispensing system comprise what 1s
known in the art as a snuffback valve by means of which shut
Off of the dispensed adhesive is readily achieved upon clo-
sure of the valve whereby stringing of the adhesive does not
occur. One type of known PRIOR ART snuffback valve 1s dis-
closed in FIGURE 1 wherein the snuffback valve is generally

indicated by the reference character 10. The snuffback valve



10

15

20

25

30

CA 02342382 2001-03-28

10 is adapted to be fixedly mounted upon a valve stem, not-
shown, which, in turn, is adapted to be fixedly connected,

for example, to a piston drive, also not shown, by means of

its valve seat member, not shown, so as to attain its rela-

tive opened and closed positions with respect to the wvalve

seat.

More particularly, the PRIOR ART snuffback valve
10 comprises a substantially cylindrical structure having an
axis 11, and is seen to comprise a first bore 12 and a sec-
ond counterbored portion 13 with a shoulder 14 defined
therebetween. The valve stem, not shown, extends through the
counterbored portion 13 and the valve end of the stem is
seated upon the shoulder portion 14. A bolt type fastener,
not shown, extends through bore 12 and threadedly engages
the valve end of the valve stem, not shown, so as to fixedly
mount the valve stem within the valve 10. The valve 10 fur-
ther comprises a cylindrical throat portion 15 which has an
external peripheral cylindrical surface portion 16 wherein
the external surface portion 16 is adapted to be disposed
internally within the valve seat member, not shown, when the
snuffback valve 10 is moved to its closed position so as to
cooperate with the valve seat member in terminating flow of
the adhesive. An annular tolerance, gap, or space, of, for
example, 0.010 inches, is defined between the external cy -
lindrical surface portion 16 of the snuffback valve 10 and
the internal peripheral cylindrical surface portion of the
valve seat member, not shown, so as to readily permit linear
movement of the snuffback wvalve 10 with respect to its wvalve

seat member, not shown, during opening and closing cycles of
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the valve, as well as to define or determine the snuf fback-
action of the valve 10. Downstream of the throat portion 15,
the snuffback valve 10 comprises an external frusto-conical
surface portion 18 which is adapted to be mated with a comp -

lementarily shaped frusto-conical surface portion of the

valve seat member, not shown

the valve seat member.

Still further, the snuffback valve 10 comprises a
second cylindrical portion 20 having an external peripheral
cylindfical surface portion 22 which is disposed downstream
of the frusto-conical portion 18 as considered in the dis-

pensing direction of the hot melt adhesive. The external di-

throat portion 15 such that the external peripheral cylin-
drical surface portion 22 of the second cylindrical portion
<0 cooperates with an internal peripheral cylindrical sur-
face portion of a valve seat adapter or dispensing block,
not shown, so as to define a discharge path for the adhesive
to be dispensed. It is lastly noted that the front Oor down-
stream face 24 of the snuffback wvalve 10 is disposed perpen-
dicular to the axis 11 of the snuffback valve 10, and that
the diametrical extent of the front or downstream face 24 of
the snuffback valve 10 is such as to extend radially out-
wardly with respect to the axis 11 and has an external dia-

metrical extent which is substantially equivalent to that of

the second cylindrical portion 20.
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While the aforenoted PRIOR ART Lype of snuffback.
valve 10 has performed substantially satisfactorily, the
Structure of the aforenoted PRIOR ART snuffback valve 10 has
in fact presented several operational problems or drawbacks.

> For example, it is Lirstly noted that the throat portion 15

elongated axial length dimension. In addition, the external
diametrical extent of the throat portion 15 is such that, as
has been noted hereinbefore, a relatively large clearance
10 of, for example, 0.010 inches, is defined between the ex-
ternal peripheral cylindrical surface portion 16 of the
snuffback valve 10 and the internal peripheral cylindrical
surface portion of the valve seat member, not shown. Conse-
quently, while the snuffback valve 10 is of course able to
15 achieve its closed position with respect to the valve seat,
not shown, when the snuffback valve 10 is appropriately en-
ergized by its associated drive mechanism Or system, not
shown, such that dispensing of the adhesive by the valve 10
1s terminated, the stroke of the snuffback valve 10 is con-
20 siderably long, thereby rendering the speed of the wvalve
relatively slow. This operative feature, which also results
in more extensive wear of the seal members and therefore a

shortening of the seal life, along with the relatively large
25 peripheral cylindrical surface portion 16 of the throat pPOor-
tion of the valve seat member, delays the onset or achieve-

ment of the snuffback operation of the valve thereby permit-

ting stringing of the adhesive to nevertheless occur.
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In addition, due to the provision or structure of
the front or downstream surface or face 24 of the snuffback
valve 10 as being disposed perpendicular to'the axis 11 of
the valve 10, and in addition, in view of the fact that such
sqrface or face 24 extends radially outwardly so as to have
substantially the same external diametrical extent as that
of the second cylindrical portion 20, the snuffback valve 10
causes a phenomenon, known as bursting, to occur when a new
adhesive dispensing cycle is commenced. Bursting is the sud-
den expulsion, discharge, or dispensing, upon the commence-
ment of a new adhesive dispensing operation or cycle, of a
predetermined amount or glob of adhesive which residually

remains disposed between the downstream end or front face of

of the snuffback valve 10 therefore acts, 1n effect, as a
type of plow forcing the glob or residual adhesive to be
suddenly dispensed as a result of the linear movement of the
valve 10 attendant the opening of the valve 10 and the un-
seating of the throat portion 15 of the valve 10 with re-
spect to the valve seat member upon commencement of a subse-

quent dispensing cycle or operation.

A need therefore exists in the art for a new and
improved snuffback valve wherein the structure of the valve
is such that when dispensing of, for example, highly viscous
materials, such as, for example, hot-melt adhesives, is to
be achieved, the various operational drawbacks and disad-
vantages characteristic of such dispensing systems, such as,

for example, stringing and bursting, do not occur, and in

--------
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addition, the valve is characterized by means of a relatively
short movement stroke with a relatively quick operational

response time.

SUMMARY OF THE INVENTION

Accordingly, the present invention seeks to provide
a new and improved snuffback valve for use in connection with
the dispensing of highly viscous materials, such as, for
example, hot melt adhesives.

Further, the present invention seeks to provide a
new and improved snuffback valve for use in connection with
the dispensing of highly viscous materials, such as, for
example, hot melt adhesives, which can effectively overcome

the various operational drawbacks of conventional snuffback

valves.

Further still, the present invention seeks to
provide a new and improved snuffback valve for use in
connection with the dispensing of highly viscous materials,
such as, for example, hot melt adhesives, which can
effectively prevent the occurrence of bursting and stringing

upon the commencement and termination of dispensing

operations.

Still further, the present invention seeks to
provide a new and improved snuffback valve for use 1in

connection with the dispensing of highly viscous materials,

such as, for example, hot melt adhesives, which also exhibits
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a relatively short operational stroke and attendant response
time during both the opening and closure movements of the
valve member with respect to its valve seat, and in addition,
increased service life of the seal members.

The invention in one aspect provides a snuffback
valve for use in connection with the dispensing of highly
viscous materials, comprising a snuffback valve element
movable between opened and closed positions with respect to a
valve seat member and having an upstream throat portion for
disposition within a valve throat chamber of the valve seat
member so as to terminate flow of the highly viscous materials
through the valve throat chamber of the valve seat member and
toward an exit orifice when the valve element i1is disposed at
the closed position and seated upon the valve seat member, and
having a downstream end portion which is tapered so as to
prevent bursting of the highly viscous materials from the exit
orifice when the snuffback valve element 1s moved from the
closed position to the opened position.

The invention also comprehends a snuffback valve
assembly for use in connection with the dispensing of highly
viscous materials, comprising a housing having an exit orifice
defined therein through which highly viscous materials are to
be dispensed, and a valve seat member disposed upstream of the
exit orifice and comprising a valve throat chamber through
which highly viscous materials can be conducted toward the

housing exit orifice in cooperation with the snuffback valve

element as set forth above.

6A
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More particularly, the present invention seeks to provide
a new and improved snuffback valve which comprises a poppet type
valve which has a leading or downstream end portion having a
substantially frusto-conical configuration whereby such leading or
downstream end portion is effectively aerodynamic with respect to
the highly viscous material such that the occurrence of bursting,
as characteristic of PRIOR ART snuffback valves, 1s effectively
eliminated. In addition, the snuffback valve of the present
invention comprises a trailing or upstream end portion which also
has a substantially frusto-conical configuration, and the trailing
or upstream frusto-conically configured end portion also has
associated therewith an annular shoulder portion disposed
substantially perpendicular to the longitudinal axis of the poppet
valve. The shoulder portion thus forms a sharp, right-angled
region with respect to the large-diameter main cylindrical portion
of the poppet valve, and in addition, the shoulder portion also
forms in effect a rearwardly facing plow portion. These two

structural features of the shoulder portion serve to disturb



10

15

20

CA 02342382 2001-03-28

the flow parameters Oor characteristics of the viscous matexr-
ial} and in addition, serve to establish and maintain par-
tial vacuum conditions within the poppet valve chamber dur-

ing the valve closing cycle in such a manner that, together

the valve seat member, the phenomenon of stringing is like-

wise effectively-eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

Various other objects, features, and attendant ad-
vantages of the present invention will be more fully appre-
ciated from the following detailed description when consid-
ered 1n connection with the accompanying dfawings 1n which
like reference characters designate like or corresponding

parts throughout the several views, and wherein-

FIGURE 1 is a cross-sectional view of 3 PRIOR ART

snuffback wvalve;

FIGURE 2 is a cross-sectional view of a first em-
bodiment of a new and improved snuffback valve assembly
which is constructed in éccordance with the principles and
teachings of the present invention and which is particularly
adaptable for use in connection with the dispensing of high-

ly viscous materials, such as, for example, hot melt adhes-

ives;

i . Tt e N e e R e A MM IR U AL IATAT N e e e
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FIGURE 3 is a rear elevational view of the valve-

seat member of the wvalve assembly shown in FIGURE 2;

FIGURE 4 1s a cross-sectional view of the valve

seat member of FIGURE 3 as taken along the lines 4-4 of
FIGURE 3;

FIGURE 5 is a cross-sectional view of the poppet

valve member of the wvalve assembly shown in FIGURE 2; and

FIGURE 6 is a cross-sectional view similar to that
FIGURE 2 showing, however, a second embodiment of a new and
improved snuffback valve assembly which is also constructed
in accordance with the principles and teachings of the pre-
sent invention and which is particularly adaptable for use
in connection with the dispensing of highly viscous mater-

lals, such as, for example, hot melt adhesives.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
e e SOy sy U 2bh PREERRLD BMBODIMENT

Referring now to the drawings, and more particu-
larly to FIGURE 2 thereof, a first embodiment of the new and
improved snuffback valve assembly, constructed in accordance
with the teachings and principles of the present invention,
1s illustrated and is generally indicated by the reference
character 110. It is to be noted that in connection with the
detailed description of the snuffback valves of the present
invention, parts corresponding to those of the PRIOR ART

snuffback valve will be denoted by similar reference charac-
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ters, where possible, such that comparisons between the ‘
valves of the present invention and that of the PRIOR ART
can be readily made, however, the reference characters de-

noting the components parts of the valves of the present

invention will be within the hundred series.

The snuffback valve assembly 110 is accordingly
seen to comprise a main body member 126 wherein 5 seal car-
tridge assembly 128 is disposed within a first end of the
main body member 126, while a valve seat member 130 is dis-
posed within a second opposite end of the main body member
126. A valve seat adapter 132 is fixedly attached to the
second end of the main body member 126 by means of a plural-
ity of bolt fasteners 134 whereby the valve seat member 130
1s secured within the wvalve assembly 110 as a result of be-
ing trapped between counterbored shoulder portions 131 and
133, respectively, of the main body member 126 and the wvalve
seat adapter 132. In a similar manner, an air cylinder 136
is fixedly attached to the first end of the main body member
126 by means of a plurality of bolt fasteners 138 whereby
the seal cartridge assembly 128 is secured within the wvalve
assembly 110 as a result of being trapped between counter-
bored shoulder portions 135 and 137, respectively, of the
main body member 126 and the air cylinder 136.

The valve seat adapter 132 is provided with an
exit orifice 140 through which a highly viscous material,
such as, for example, a hot melt adhesive, is able to be
discharged, dispensed, or deposited onto, for example, a
substrate, not shown. A poppet valve member 142 is provided

for cooperation with the valve seat member 130 for control -

10
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ling the flow of the highly viscous material, such as, for-

example, a hot melt adhesive, from the interior of the main

body member 126 toward the exit orifice 140 depending

Lo the valve seat member 130.

More particularly, the poppet valve member 142 is

fixedly mounted upon a forward end of a valve stem 144 by
means of, for example, a suitable brazing operation. The
rear end portion of the valve stem 144 is threaded as at
146, and a piston 148 is threadedly engaged upon the thread-
ed portion 146 of the valve stem 144. The threaded disposi-
tion of the piston 148 upon the threaded portion 146 of the
valve stem 144 renders the same adjustable so as to prede-
termine the stroke of the valve member 142. The piston 148
has a forwardly projecting boss portion 150 which is adapted
to engage the rear end of the seal cartridge assembly 128
when the piston 148 is moved forwardly so as to cause un-
seating of the poppet valve member 142 with respect to the
valve seat member 130 and the opening of the wvalve assembly
110 whereby the hot melt adhesive material can be dispensed
or discharged through the exit orifice 140 as will be more
fully discussed hereinafter. In a similar manner, the piston
148 has a rearwardly projecting boss portion 152 which is
adaptéd Lo be engaged by means of a locknut 154 which is al-
sO threadedly secured upon the threaded portion 146 of the
valve stem 144 so as to maintain the aforenoted predetermin-
ed disposition of the piston 148 upon the valve stem 144 and
thereby adjustably fix the stroke of the valve member 142 .
The piston 148 is further provided with a peripheral recess

156 within which an O-ring seal member 158 is disposed so as

11
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Lo provide sealing between the periphery of the piston 148«

and the interior peripheral wall surface 160 of the air cyl-

inder 136.

The piston 148 is adapted to be moved in a recip-
rocal manner, so as to in turn move the valve member 142 be -
Cween 1ts opened and closed positions with respect to the
valve seat member 130, by means of pressurized air respect-
1vely and selectively supplied, from a suitable source, not
shown, to an upstream air chamber 162 and a downstream air
chamber 164 defined within the air cylinder 136. It is pre-
ferred that the pressurized air admitted to upstream chamber
162, and used for moving the piston 148 in the forward di-
rection so as to achieve rapid opening of the valve member
142 with respect to the valve seat member 130 depending upon

the particular application requirements, be at a pressure

further discussed hereinafter. The pressurized air admitted
Lo downstream chamber 164, and used for moving the piston
148 in the rearward direction so as to achieve closure of
the valve member 142 with respect to the valve seat member

130, 1is preferably at a pressure level of, for example, 80

psi, although the pressure level can be within the range of

>0-90 psi, whereby rapid closure of the valve member 142 is
ensured so as to enhance or facilitate the énuffback opera-
tion of the valve member 142. In order to further ensure
closure of the valve member 142 with respect to the wvalve

seat member 130, under conditions wherein, for example, the

12

AT e LS e i pr L LKL ebibe b “ .



- 10

15

20

25

30

CA 02342382 2001-03-28

and interposed between the rear end of the seal cartridge
assembly 128 and the piston 148 so as to bias the piston 148

in the direction whereby valve member 142 is assuredly seat-

ed upon valve seat member 130.

A space 166, defined between.the rear end portion
of the valve seat member 130 and the forward end portion of
the seal cartridge assembly 128, is adapted to receive the
input flow of the hot melt adhesive, from a suitable source,
not shown, such that the hot melt adhesive can then flow
through the valve seat member 130, past the poppet valve
member 142, and out the exit orifice 140 when the valve mem-
ber 142 has been moved so as to be unseated from the valve
seat member 130. Accordingly, in order to prevent any un-
wanted leakage of the hot melt adhesive along flow paths
other than those as aforenoted, the valve seat member 130 1is
provided with a first O-ring member 168 disposed within a
circumferential recess 170 defined within an external pe-
ripheral surface portion of its axially extending body por-
tion 172 such that the O-ring member 168 sealingly engages a
counterbored shoulder portion 174 of the main body member
126. A second O-ring member 176 is similarly disposed within
an annular recess 178 defined within the front face 180 of
the valve seat member 130 so as to sealingly engage the
shoulder portion 133 of the valve seat adapter 132. It is
noted that for similar purposes, the seal cartridge assembly
128 comprises a first axially forward seal assembly 182

sealingly disposed around valve stem 144 so as to effective-

13
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ly prevent the transmission or migration of any adhesive ©

from space 166 rearwardly along valve stem 144, and a second

axially rearward seal assembly 184 sealingly disposed around
valve stem 144 so as to effectively prevent the Cransmission
Or migration of any pressurized air from downstream chamber

164 forwardly along valve stem 144. An annular gasket 186 is
also interposed between a shoulder portion 188 of the seal

cartridge assembly 128 and the shoulder portion 135 of the
main body member 126.

With reference being made to'FIGURES 3 and 4, in
addition to FIGURE 2, further details of the structure of

the valve seat member 130 may be appreciated. In particular,
the interior bore region of the valve seat member 130 is
seen to comprise three, radially inwardly projecting bearing
members 190 equiangularly spaced with respect to each other
at 120° intervals. The bearing members 190 serve to radially
support the valve stem 144 during its reciprocal movements
attendant the opening and closing of the poppet valve member
142, and the bearing members 190 also serve to separate an
upstream adhesive supply chamber 192 of the valve seat mem-
ber 130 from a downstream valve throat chamber 194. In order
Lo provide for the flow of adhesive from the upstream adhes-
ive supply chamber 192 into the downstream valve throat
chamber 194, spaces 196 are defined between respective pairs
of the bearing members 190. It is lastly noted that the en-
Lranceway into the downstream valve throat chamber 194 is

chamfered as at 198, and the chamfer angle A is noted as be-

ing 59°.

14
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With reference now being made to FIGURE § in addi -
tion to FIGURE 2, further details of the poppet valve member
142 will be appreciated. As was the case with the PRIOR ART
valve member 10 of FIGURE 1, the poppet valve member 142 has

an upstream throat portion 115 for disposition within the

downstream valve throat chamber 194 of the valve seat member
130, however, unlike the valve member 10 of the PRIOR ART as
shown in FIGURE 1, the clearance or tolerance gap defined
between the external peripheral surface of the throat por~
tion 115 of the valve member 142 and the internal peripheral
surface 200 of the valve throat chamber 194 can be in the
range of 0.001-0.030 inches depending upon various condi -
tions, for example, the particular adhesive, the glue appli-

cation, and the like. It is appreciated that this clearance

between the external peripheral surface 16 of the valve mem-
ber 10 and its wvalve seat member, not shown, by means of a
factor of ten. This significant decrease in the clearance or
tolerance space or gap comprises one factor which leads to a
substantial improvement of the snuffback characteristics of

the valve assembly 110 of the present invention.

It is further seen that the poppet valve member
142 has an external frusto-conical surface portion 118 and a
cylindrical portion 120, the external peripheral cylindrical
surface 122 of which cooperates with an internal peripheral
cylindrical surface portion 202 of a poppet valve chamber
204 so as to define a predetermined annular flow passage
therebetween through which the hot melt adhesive will flow
sO as to be dispensed through the poppet valve chamber 204

15
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and the exit orifice 140. The tolerance or clearance gap dé-
fined between the external peripheral cylindrical surface
122 of the cylindrical portion 120 of the poppet valve mem-
ber 142 and the internal peripheral cylindrical surface por-
tion 202 of the poppet valve chamber 204 is 0.010 inches.
The angle of frusto-conical surface 118 is indicated as ang-
le B in FIGURE 5 and is 58°, it being noted that the angle B
of the frusto-conical surface 118 is just slightly different
from the angle A of the chamfered surface of the valve seat
member 130 such that precise surface-to-surface contact be-
tween the frusto-conical surface 118 of the valve member 1492
and the chamfered surface 198 of the valve seat member 130

is desirably avoided so as to prevent the creation of any

valve-sticking problems.

Unlike the valve member 10 of the PRIOR ART as
disclosed in FIGURE 1, it is noted further that the frusto-

conical surface portion 118 of the valve member 142 does not
intersect the external peripheral cylindrical surface por-

tion 122 of the valve member 142, but to the contrary, an
annular shoulder portion 206, disposed within a plane per-
pendicular to the axis 208 of the valve stem 144, is effect-
ively interposed between the frusto-conical surface portion
118 and the external peripheral cylindrical surface portion
122 of the valve member 142. This shoulder portion 206 thus
serves critical functions with respect to the snuffback
properties or characteristics of the snuffback valve assem-
bly 110 of the present invention. More particularly, the
sharp corner defined between the shoulder portion 206 and
the external peripheral cylindrical surface portion 122 of

the valve member 142 serves to disrupt the flow parameters

16
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of the highly wviscous material during closure of the valves
member 142 with respect to its valve seat member 130. In ad-
dition, the annular shoulder portion 206, being disposed
within the plane perpendicular to the axis 208 of the valve
stem 144, acts, in effect, as a plow again disrupting the
flow pattern of the highly viscous material and effectively
forcing the material upstream or backwardly toward the valve
seat member 130 so as to establish and maintain partial vac-
uum conditions within the poppet valve chamber 204 thereby
achieving the desirable snuffback action and cut-off of the
material flow upon closure of the valve member 142 with re-

spect to i1ts valve seat member 130 such that stringing does

not occur.

Continuing further with reference still being made
to FIGURES 2 and 5, and again unlike the PRIOR ART valve
member 10 disclosed within FIGURE 1, in lieu of the front or
forward face or surface 24 of the PRIOR ART valve member 10
being coextensive in its diametrical extent with respect to
the cylindrical portion 20, the poppet valve member 142 of
the present invention has a forward or front face or surface
124 which has a diametrical extent which is substantially
less than that of the cylindrical portion 120. In addition,
the forward or front face or surface 124 does not intersect
the outer peripheral cylindrical surface portion 122 of the
cylindrical portion 120 because a second frusto-conical sur-
face portion 210 is provided upon the downstream or forward
end of the poppet valve member 142. Frusto-conical surface
portion 210 is preferably disposed at an angle C of approxi-
mately 24°; but the angle may be within a range of 10-45°

with respect to the axis 208, and the provision of such a

17
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frusto-conical surface portion 210 is important with respeét

- to the operation of the poppet valve member 142 in that the

forward or front end portion of the poppet valve member 142
is now effectively aerodynamic, and generates less drag,
with respect to the highly viscous material disposed within
the poppet valve chamber 204 where-by, together with the
aforenoted relatively low opening ve-locity of the poppet
valve member 142, the aforenoted burst-ing phenomenon, char-
acteristic of the PRIOR ART valve member 10, is effectively
prevented or eliminated upon opening of the poppet wvalve
member 142 and movement and disengagement of the same with
respect to and from its associated valve seat member 130. It
1s lastly noted that in order to provide a flow path for the

highly viscous material from the poppet valve chamber 204 to

130, the forward end or front face or surface 124 of the
poppet valve member 142 is provided with a transverse slot
212. Slot 212 also serves to accommodate a suitable tool,
such as, for example, a screwdriver, by means of which the
threaded positional adjustment of the piston 148 in the axi-

al direction and along valve stem 144 is able to be achiev-

ed.

With reference lastly being made to FIGURE 6, a
second embodiment of a new and improved snuffback valve as-
sembly constructed in accordance with the teachings and
principles of the present invention is disclosed and is gen-
erally indicated by the reference character 310. It is to be

noted that the component parts of this embodiment which cor-

18
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respond to the component parts of the first embodiment il- -
lustrated in FIGURE 2 will be designated by similar refer-
eénce characters except that the reference characters for the
second embodiment of FIGURE 6 will be within the 300 serijies.

In addition, it is also noted that the overall structure of

embodiment of the poppet snuffback valve assembly 110 illus-
CLrated in FIGURE 2, and consequently, a thorough detailed
description of the poppet snuffback valve assembly 310 will
be omitted for brevity purposes, and only the distinguishing

features or characteristics of the poppet snuffback wvalve
assembly 310, relative to the poppet snuffback valve assem-

bly 110 of FIGURE 2, will be discussed.

More particularly, it is seen that one of the pri-
mary differences between the snuffback valve assembly 310
illustrated in FIGURE 6, as compared to the snuffback valve
assembly illustrated in FIGURE 2, comprises the fact that
the body member 126 and the seat adapter 132 have effectlve—
ly been combined into a single body member unit or entity
326, and that the single body member unit or entity is
adapted to be fixedly secured to the air cylinder 336. In
addition, the forward or downstream end of the seal car-
tridge assembly 328 has a forwardly projecting annular por-
tion 329 which defines a recess for accommodating or housing
the axially extending, rearwardly projecting annular body
portion 372 of the valve seat member 330. In this manner,
the poppet valve member 342 and the valve stem 344, the
valve seat member 330, the seal cartridge assembly 328, and

the piston 348 comprise a single assembly which may be read-

19
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1ly mounted within an elongated axial cavity 327 defined -

ART snuffback valves have been effectively overcome and
eliminated. In particular, the forward or downstream end of

the snuffback poppet valve member has a frusto-conical con-

minimum drag characteristics, and in addition, the opening
movement of the valve member is achieved at a rélatively low
velocity. These structural and operative characteristics
serve to eliminate the bursting phenomenon characteristic of
the PRIOR ART snuffback valves. In addition, the provision
of the rearwardly disposed shoulder portion upon the poppet
valve member serves to disturb the flow characteristics of
the viscous marterial, forces the viscous material rearward-
ly or backwardly upstream, and creates and maintains partial
vacuum conditions within the poppet valve chamber of the
seat adapter or body member whereby stringing of the viscous

material is effectively prevented.

20
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Obviously, many variations and modifications of -

the present invention are possible in light of the above
teachings. It is therefore to be understood that within the

Scope of the appended claims, the present invention may be
5

practiced otherwise than as specifically described herein

10
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WHAT IS CLAIMED IS:

1. A snuffback valve assembly for use in connection with the
dispensing of highly viscous materials, comprising:
a housing having an exit orifice defined therein
through which highly viscous materials are to be dispensed:
5 a valve seat member having a valve throat chamber
through which highly viscous materials can be conducted; and
a snuffback valve element movable between opened
and closed positions with respect to said valve seat member
and having a throat portion for disposition within said
10 wvalve throat chamber of said valve seat member so as to
terminate flow of said highly viscous materials through said
valve throat chamber of said valve seat member and toward
sald exit orifice when said valve element is disposed at
sald closed position and seated upon said valve seat member:
15 said snuffback valve element having a downstream
end portion which is tapered so as to prevent bursting of
said highly viscous materials from said exit orifice when

said snuffback valve element is moved from said closed POS1 -
tion to said opened position.

20

2. The snuffback valve assembly as set forth in Claim 1,

wherein:

25 sald downstream end portion of said snuffback
valve element has a frusto-conically shaped configuration

for aerodynamically moving within and with respect to said
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highly viscous materials so as to prevent forceful bursting

expulsion of said highly viscous materials from sald exit

orifice.

3. The snuffback valve assembly as set forth in Claim 1,

wherein:

a tolerance gap of between 0.001 and 0.030 inches

1s defined between an outer peripheral surface of said
throat portion of said snuffback valve element and an inner
peripheral surface of said throat chamber of said valve seat
member so as to terminate said flow of said highly wviscous
materials through said throat chamber of said valve seat
member when said snuffback valve element is disposed at said

closed position and seated upon said valve seat member.

4. The snuffback valve assembly as set forth in Claim 2,

wherein:

sald snuffback valve element has a longitudinal
axis; and

a transverse slot is defined within said down-
stream end portion of said snuffback valve element so as to

enable said highly viscous materials to be conducted to said

exlt orifice.
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5. The snuffback valve assembly as set forth in Claim 4, ;

wherein:

said frusto-conically configured downstream end
portion of said snuffback valve element defines an angle which
is within a range of 10-45° with respect to said longitudinal
axis of said snuffback valve element.

6. The snuffback valve assembly as set forth in Claim 5,
wherein:
said angle of said frusto-conically configured

downstream end portion of said snuffback valve element com-

prises 24°.

7. The snuffback valve assembly as set forth in Claim 1,
further comprising: '

a valve stem.fixedly secured at a first end there-
of to said snuffback valve element;

a piston member fixedly mounted upon a second op-
posite end of said valve stem; and

means for driving said piston member, said valve
stem, and said snuffback valve element in a first direction
corresponding to closing of said snuffback valve element
with respect to said valve seat member at a first predeter-
mined velocity so as to ensure rapid closure of said snuff-

back valve assembly, and in a second direction corresponding
to opening of said snuffback valve element with respect to

said valve seat member at a second predetermined velocity

24
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which is less than said first predetermined velocity so as-
to prevent said bursting expulsion of said highly viscous

materials from said exit orifice.

8. The snuffback valve assembly as set forth in Claim 7,

wherein:

said means for driving said piston member in said
first direction and at said first predetermined velocity
comprises pressurized air within a range of 50-90 psi, and
said means for driving said piston membery in said second di-
rection and at said second predetermined velocity comprises

pressurized air within a range of 20-90 psi.

9. The snuffback valve assembly as set forth in Claim 8,

wherein:

said pressurized air operatively associated with
said first predetermined velocity is at a pressure level of
80 psi; and

said pressurized air'operatively'associated'with

said second predetermined velocity is at a pressure level of

30 psli.

10. The snuffback valve assembly as set forth in Claim 8,
wherein:

movement of the snuffback valve element between
opened and closed positions define a stroke, and
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said piston member is threadedly engaged upon said
second end portion of said valve stem so as to adjustably
alter the stroke of said snuffback valve element with re-

spect to sailid valve seat member.

11. The snuffback valve assembly as set forth in Claim 10,

- wherein:

sald valve seat member comprises a plurality of
equiangularly spaced bearing members provided upon internal
surface portions of said valve seat member for supporting
sald valve stem during reciprocating movements of.said valve
stem and said snuffback valve element corresponding to open-

ing and closing of said snuffback valve element with respect

to said valve seat member.

12. The snuffback valve assembly as set forth in Claim 11,
further comprising:

passageways defined within said valve seat member
and between said plurality of equiangularly spaced bearing
members for conducting said highly viscous materials through

sald valve seat member toward said exit orifice.

13. The snuffback valve assembly as set forth in Claim 1,

wherein:
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sald highly viscous materials comprise hot melt -

adhesives.

14. The snuffback valve assembly as set forth in Claim 8,

further comprising:
seal means mounted upon said valve stem for pre-
venting the transmission of said highly viscous materials

towards said piston, and for preventing the transmission of

sald pressurized air toward said valve seat member.

15. The snuffback valve assembly as set forth in Claim 14,
wherein:

sald housing comprises a three-piece housing com-
prising a main body, a valve seat adapter having said exit
orifice defined therein and fixedly secured to a first end
of said main body for fixedly securing said valve seat mem-
ber between said main body and said valve seat adapter, and
an air cylinder having said piston disposed therein and fix-
edly secured to a second opposite end of said main body for

fixedly securing said seal means between said main body and

said air cylinder.

16. A snuffback valve assembly for use in connection with

the dispensing of highly viscous materials, comprising:
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a housing having an exit orifice defined therein-
through which highly viscous materials are to be dispensed,

and a valve chamber;

a valve seat member having a valve throat chamber

through which highly viscous materials can be conducted; and

a snuffback valve element movably disposed within
salid valve throat chamber between opened and closed positions
with respect to said valve seat member and having an upstream
throat portion for disposition within said valve throat
chamber of said valve seat member so as to terminate flow of
saild highly viscous materials through said valve throat
chamber of said valve seat member and toward said exit orifice
when said valve element is disposed at said closed position
and seated upon said valve seat member;

said snuffback valve element having a longitudinal
axis and an upstream end portion which is disposed substan-
tially perpendicular to said longitudinal axis so as to cre-
ate and maintain vacuum conditions within said valve chamber
so as to prevent stringing of said highly viscous materials
from said exit orifice when said snuffback valve element is

moved from said opened position to said closed position.

17. The snuffback valve assembly as set forth in Claim 16,
wherein:

said snuffback valve element has an outer periph-
eral surface portion which cooperates with an internal pe-
ripheral surface portion of said valve chamber for defining
an annular passageway through which said highly viscous ma-

terial flows from said valve throat chamber to said exit or-
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ifice, and an annular corner region defined at a junction
of said outer peripheral surface portion and said
perpendicularly disposed upstream end portion of said

snuf fback valve element for disrupting flow parameters of said

highly viscous materials so as to assist in the prevention of

said stringing of said highly viscous materials from said exit
orifice.

18. A snuffback valve assembly for use in connection with
the dispensing of highly viscous materials, comprising:
a housing having an exit orifice defined therein
through which highly viscous materials are to be dispensed;
a2 valve seat member having a valve throat chamber
through which highly viscous materials can be conducted; and
a snuffback valve element movable between opened
and closed positions with respect to said valve seat member
and having a throat portion for disposition within said
valve throat chamber of said valve seat member so as to
terminate flow of said highly'viSCOUS'materials through said
val#e throat chamber of.said valve seat member and toward
said exit orifice when said valve element is disposed at
said closed position'andseated upon said valve seat member;
said snuffback valve element having a downstream
end portion which is tapered sO as to prevent bursting of
said highly viscous materials from said exit orifice when
said snuffback valve element is moved from said closed posi-
tion to said opened position, and having a longitudinal axis
and an upstream end portion which 1s disposed substantially

perpendicular to said longitudinal axis so as to create and
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19. The snuffback valve assembly as set forth in Claim 18,

wherein:

10 said downstream end portion of said snuffback

valve element has a frusto-conically shaped configuration

for aerodynamically moving within and with respect to said
highly viscous materials so as to prevent forceful bursting

expulsion of said highly viscous materials from said exit

15 orifice.

20. The snuffback valve assembly as set forth in Claim 18,

20 further comprising:

a valve stem fixedly secured at a first end there-

of to said snuffback valve element;

a piston member fixedly mounted upon a second op -

posite end of said wvalve stem; and
25 means for driving said piston member, said valve
stem, and said snuffback valve element in a first direction
corresponding to closing of said snuffback valve element
wilth respect to said valve seat member at a first predeter-
mined velocity so as to ensure rapid closure of said snuff-
30 back valve assembly, and in a second direction corresponding

to opening of said snuffback valve element with respect to

30
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said valve seat member at a second predetermined velocity &o
as to prevent said bursting expulsion of said highly viscous

materials from said exit orifice.

21. The snuffback valve assembly as set forth in Claim 20,

wherein:

said means for driving said piston member in said
first direction and at said first predetermined velocity
comprises pressurized air which is within a range of 50-90
psi, and said means for driving said piston member in said
second direction and at said second predetermined velocity
comprises pressurized air which is within a range of 20-90

psi.

22 . The snuffback wvalve assembly as set forth in Claim 21,

wherein:
said pressurized air operatively associated with

said first predetermined velocity is at a pressure level of

80 psi; and
said pressurized air operatively associated with

said second predetermined velocity is at a pressure level of

30 psi.

23 . The snuffback valve assembly as set forth in Claim 18,

wherein:
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said snuffback valve element has an outer peripheral
surface portion which cooperates with an internal peripheral
surface portion of said valve chamber for defining an annular
passageway through which said highly viscous material flows
from said valve throat chamber to said exit orifice, and an
annular corner region defined at a junction of said outer
peripheral surface portion and said perpendicularly disposed
upstream end portion of said snuffback valve element for
‘disrupting flow parameters of said highly viscous materials so
as to assist in the prevention of said stringing of said
highly viscous materials from said exit orifice.

24 . A snuffback valve for use in connection with the dis-
pensing of highly viscous materials, comprising:

a snuffback valve element movable between opened and
closed positions with respect to a valve seat member and
having an upstream throat portion for disposition within a
valve throat chamber of the valve seat member so as to
rerminate flow of said highly viscous materials through the
valve throat chamber of the valve seat member and toward the

exit orifice when said valve element is disposed at said
closed position and seated upon the valve seat member ;

said snuffback valve element having a downstream

end portion which is tapered so as to prevent bursting of
said highly viscous materials from said exit orifice when

said snuffback valve element ig moved from said closed po-

sition to said opened position.
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25. The snuffbackvalve as set forth in Claim 24, wherein:®
sald downstream end portion of said snuffback
valve element has a frusto-conically shaped configuration
for aerodynamically moving within and with respect to said
highly viscous materials so as to prevent forceful bursting

expulsion of said highly viscous materials from the exit

orifice.

26 . A snuffback valve for use in connection with the dis-
pensing of highly viscous materials, comprising:

a snuffback valve element movably disposed within a
valve chamber between opened and closed positions with respect
to a valve seat member and having an upstream throat portion
for disposition within a valve throat chambef of the valve
seat member so as to terminate flow of said highly wviscous
materials through the valve throat chamber of the valve seat

member and toward the exit orifice when said valve element is

disposed at said closed position and seated upon the valve
seat member;

said snuffback valve element having a longitudinal
axis énd an upstream end portion which is disposed substan-
tially perpendicular to said longitudinal axis so as to cre-
ate and maintain vacuum conditions within the valve chamber
so as to prevent stringing of said highly viscous materials
from the exit orifice when said snuffback valve element 1is

moved from said opened position to said closed position.
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27. A snuffback valve as set forth in Claim 26, wherein: *

salid snuffback valve element has an outer peripheral
surface portion which cooperates with an internal peripheral
surface portion of the valve chamber for defining an annular
passageway through which said highly viscous material flows
from the valve throat chamber to the exit orifice, and an
annular corner region defined at a junction of said outer
peripheral surface portion and said perpendicularly disposed
upstream end portion of said snuffback valve element for
disrupting flow parameters of said highly wviscous materials so
as to assist in the prevention of said stringing of said

highly viscous materials from the exit orifice.

28. A snuffback valve assembly for use in connection with

the dispensing of highly viscous materials, comprising:

4 valve seat member having a valve throat chamber

through which highly wviscous materials can be conducted;

a snuffback valve element movable between opened and
closed positions with respect to said valve seat member and
having a throat portion for disposition within said valve
throat chamber of said valve seat member so as toO terminate
flow of said highly viscous materials through said valve
throat chamber of said valve seat member and toward a
downstream exit orifice when said valve element 1is disposed at

said closed position and seated upon sajid valve seat member;
4 valve stem fixedly secured at a first end there-

of to said snuffback valve element;

34
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a piston member fixedly mounted upon a second op:<
posite end of said valve stem and adapted to be actuated by

pressurized air so as to move said snuffback valve element

between said opened and closed positions: and

seal means mounted upon said valve stem for pre-

venting the transmission of said highly viscous materials

towards said piston member, and for preventing the transmis-

sion of said pressurized air toward said valve seat member,
~and defining a recessed portion for housing said valve seat

10 member,

whereby said snuffback valve element and said

valve stem, said valve seat member, said seal means, and

said piston member comprise a single entity.

15

29. The snuffback valve assembly as set forth in Claim 28,

further comprising:

a two-piece housing within which said single en-
20 tity, comprising said snuffback valve element and said valve

stem, saild valve seat member, said seal means, and said

piston member, is mounted.

25
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