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Description

Field of the Invention

[0001] The present invention generally relates to dis-
pensing heated thermoplastic materials and impacting
the material with heated air to create a specific dis-
charge pattern. More particularly, the present invention
relates to compact, hand-held intermittent dispensing
guns of this type.

Background of the Invention

[0002] Apparatus for dispensing heated thermoplas-
tic material, such as so-called hot melt adhesives, often
involves the simultaneous application of pattern air to
the discharged thermoplastic material. Pattern air may
be used to swirl a bead of hot melt adhesive as it exits
a discharge orifice. The swirled adhesive may then be
applied in a desired path to a substrate to facilitate better
adhesive dispersion and, therefore, better adhesion be-
tween that substrate and another surface. In dispensers
of this type, it is usually necessary to heat the pattern
air prior to its discharge. Without heating, the pattern air
can have undesirable effects on the discharged adhe-
sive or thermoplastic material. For example, the air
could cool the hot melt adhesive and lessen its ability to
adhere to the substrate surfaces and/or reduce the time
available to adhere two substrates together.

[0003] Various dispensers are known for applying hot
melt adhesive and simultaneously applying pattern air
to the adhesive. For many applications, hand-held dis-
pensing guns are convenient to control and manipulate,
for example, a swirled bead of adhesive onto a sub-
strate. These hand-held dispensing guns must be of a
size which is easily manipulated and non-fatiguing to the
user. On the other hand, the units must supply heated
air closely adjacent to the adhesive discharge passage
for heating the pattern air immediately prior to its dis-
charge. Typically, the air is heated in a manifold located
generally at the discharge end of the gun. A gun of this
designis disclosed in US-A-5,076,469. This prior art gun
uses a sintered metal insert through which the air is
forced. The insert is heated by one or more heating de-
vices and transfers the heat to the air which is flowing
therethrough. As the residence time of the air in the
manifold is highly important, other heated air manifolds
typically have a series of serpentine-shaped air passag-
es, as well as integrated electrical heaters and resist-
ance temperature detectors (RTDs) for controlling the
temperature of the manifold. Serpentine-shaped pas-
sages increase the residence time of air in the manifold
while attempting to minimize the size of the manifold.
[0004] Despite advances in this area, there is a con-
stant desire to both achieve higher, uniform tempera-
tures and provide more compact dispensing guns. In the
past, these have been competing factors and have re-
quired compromised design solutions. One particular
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problem relates to the tendency of air temperatures to
stratify in the passages of the manifold. That is, the air
will be hotter at the outer surfaces of the passages than
at the centers of the passages. While turns in a serpen-
tine-shaped passage will provide some mixing of this
stratified air, they do not adequately solve the problem.
For at least these reasons, improvements in this tech-
nology are still desirable and ideally involve achieving
higher uniform temperatures in a more compact heated
air manifold.

Summary of the Invention

[0005] To facilitate improvements related to the prob-
lems mentioned above, the present invention according
to claim 1 provides dispensing apparatus for dispensing
heated thermoplastic material while impacting the ma-
terial with heated pattern air. In general accordance with
the invention, an air manifold is provided with air heating
passages having air turbulating structure in the form of
internal threads extending along at least a substantial
portion of said air heating passages. The air turbulating
structure induces turbulence in the air flowing through
the air heating passage and thereby produces efficient,
uniform heating. As mentioned above, in the develop-
ment of the present invention it was found that the
smooth walls of the passages promoted stratification of
thermal layers in the passages. That is , the air was hot-
ter adjacent to the wall than at the center of the passage.
However, the significant turbulence created in the air
flowing through the manifold of the invention prevents
stratification and uniformly mixes the air as it flows
through the air heating passages. Also, the turbulating
structure provides greater surface area for effecting
heat transfer and, effectively, acting dually as an air mix-
er and a heat exchanger. In this way, the air is heated
in a shorter time period than in the past and higher, more
uniform air temperatures may be provided by a more
compact manifold at a given temperature. In accord-
ance with the dependent claims, other components of
the dispensing apparatus may typically include a dis-
pensing gun body adapted for connection to a supply of
heated thermoplastic material. The gun body can have
a handle and trigger assembly for controlling the dis-
charge of heated thermoplastic material and pattern air.
[0006] In accordance with claim 1, the turbulating
structure disposed in the air heating passage of the
manifold advantageously comprises internal threads.
These may be easily formed within a series of serpen-
tine-shaped, connected passages in the manifold by
drilling and tapping these passages. The internal
threads act as a long, continuous fin extending inwardly
from the walls of the passage and can induce continu-
ous turbulence from the inlet to the outlet of the manifold.
The present invention therefore provides a more com-
pact dispensing gun by providing a more compact heat-
ed air manifold. Specifically, the manifold improves heat
transfer for a given volume of air passages, allows a
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smaller manifold size for a given outlet temperature,
yields a relatively constant temperature across varying
flow rates of air, and achieves all of the above at minimal
additional expense.

[0007] The invention according to claim 6 further en-
compasses methods of dispensing heated thermoplas-
tic material, such as hot melt adhesive, in manners gen-
erally corresponding to the use of apparatus as de-
scribed above. Generally, these methods comprise di-
recting heated thermoplastic material through a dis-
charge passage, heating pressurized air by directing the
air through a series of heated passages having turbu-
lating structure and discharging the thermoplastic ma-
terial from the discharge passage while impacting the
discharged thermoplastic material with air exiting the se-
ries of passages. As discussed above, the preferred tur-
bulating structure is at least one set of internal threads
extending along walls of the series of passages. The
method and apparatus of this invention are especially
useful in dispensing thermoplastic material, such as hot
melt adhesive, in an intermittent fashion.

[0008] Additional objects, advantages and features of
the invention will become more readily apparent upon
review of the following detailed description of the illus-
trative embodiments, taken in conjunction with the ac-
companying drawings.

Brief Description of the Drawings

[0009]

Fig. 1 is a side elevational view showing a first em-
bodiment of a dispensing gun partially broken away
to illustrate a heated air manifold of this invention;

Fig. 2 is a cross sectional view of the nozzle portion
of the gun shown in Fig. 1, including the heated air
manifold thereof;

Fig. 3 is a cross sectional view taken along line 3-3
of Fig. 2;

Fig. 4 is a perspective view of the heated air mani-
fold shown in Figs. 1-3;

Fig. 5 is a side elevational view showing a second
embodiment of a dispensing gun in accordance with
the invention;

Fig. 6 is a cross sectional view showing the series
of passages within the heated air manifold of the
gun illustrated in Fig. 5 and taken along line 6-6;

Fig. 7 is a perspective view of the heated air mani-
fold shown in Figs. 5 and 6;

Fig. 8 is a graph plotting the exit air temperature ver-
sus air flow for both a smooth bore version and a
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threaded bore version of a heated air manifold con-
structed in accordance with the first embodiment of
this invention;

Fig. 9 is a graph plotting exit air temperature versus
air flow in a manner similar to Fig. 8, but at a higher
set point temperature; and

Fig. 10 is a graph plotting pressure drop versus air
flow for the heated air manifold of the first embodi-

ment.

Detailed Description of the Preferred Embodiments

[0010] Fig. 1 illustrates one preferred embodiment of
dispensing apparatus 10 constructed with features per-
taining to the present invention. Various details of appa-
ratus 10 have not been disclosed, as these are unnec-
essary to a full understanding of the present invention.
Dispensing apparatus 10 takes the particular form of an
intermittent hot melt adhesive dispensing gun, particu-
larly of the type sold by Nordson Corporation of West-
lake, Ohio under Model No. AD31. It will be appreciated
that the invention may also apply to other applicators of
heated thermoplastic material in which it is desirable to
impact the dispersed material with hot air.

[0011] As shown in Fig. 1, apparatus 10 includes a
gun body 12 having a nozzle portion 14 particularly suit-
ed for dispensing a swirled pattern of hot melt adhesive
as will be understood from the description to follow. A
heat shield 16 is mounted over nozzle portion 14. Hot
melt adhesive is supplied through a conduit 18, while
pressurized air is supplied through a conduit 20 for cre-
ating a pattern of adhesive, such as a swirled bead pat-
tern. An electrical conduit 22 leads into a handle 24 hav-
ing a trigger 26 with a conventional trigger lock 28. Trig-
ger 26 may, for example, operate a microswitch which
is connected to a solenoid (not shown) for controlling
the on/off dispensing of adhesive from nozzle portion 14
in a typical manner. It will be appreciated that trigger 26
may instead operate various conventional air logic con-
trols to similarly control the dispensing of adhesive from
nozzle portion 14. Finally, in accordance with the inven-
tion, a heated air manifold 30 is provided and preferably
directly connected to nozzle portion 14 for heating pat-
tern air received from conduit 20 immediately prior to its
use to swirl or otherwise impact the dispensed adhesive.
As further shown in Fig. 1, electric leads 32, 34, 36 lead
into manifold 30 and are respectively connected to elec-
tric heating elements and a resistance temperature de-
tector (RTD) in a conventional manner. A fluid connector
38 connects air conduit 20 to manifold 30.

[0012] Now referring to Fig. 2, nozzle portion 14 in-
cludes a passage 50 which communicates with a main
liquid passage (not shown) of gun body 12 and receives
pressurized liquid, such as hot melt adhesive, from sup-
ply conduit 18 (Fig. 1). A valve 52 may be selectively
moved between engaged and disengaged positions rel-
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ative to a valve seat 54 to respectively prevent and allow
pressurized liquid to flow into a liquid discharge passage
56. From here, the liquid flows through a liquid outlet
60a disposed in a disc 60 held against a nozzle body 62
by a retaining nut 64. Nozzle body 62 further includes
threads 66 on an opposite end thereof for holding nozzle
portion 14 to gun body 12. An additional nut 68 is thread-
ed onto the outside of nozzle body 62 and holds air man-
ifold 30 thereto.

[0013] Now referring to Figs. 2-4, a serpentine-
shaped air heating passage 70 traverses through air
heating manifold 30. The manner of constructing pas-
sage 70 is not specifically shown in the figures as such
machining is well known in the art. In particular, a series
of passages are drilled into manifold 30 and various
threaded plugs are used to create the serpentine-
shaped passage 70 as generally shown in the drawings.
Passage 70 preferably includes turbulating structure in
the form of internal threads 70a extending along at least
a substantial portion of air heating passage 70. These
threads, for example, may be 6-32 threads or threads
of other suitable size and pitch. Passage 70 extends
from aninlet 71 defined by fluid connector 38 to an outlet
defined by an annular recess 72 which communicates
with a plurality of radial passages 74, 76, 78, 80 con-
tained in nozzle body 62 as best shown in Figs. 2 and
3. Passages 74, 76, 78, 80 each respectively commu-
nicate with axial air passages 82, 84, 86, 88 extending
lengthwise through nozzle body 62 and communicating
with a series of air passages 60b as conventionally con-
tained in disc 60 for creating a swirled pattern of adhe-
sive upon impact with hot melt adhesive discharged
from passage 60a.

[0014] As further shown in Fig. 3, a pair of electrical
heating elements 90, 92 are inserted into bores drilled
into air manifold 30 and disposed on either side of a sim-
ilarly inserted resistance temperature detector (RTD)
94. Electrical heating elements 90, 92 are used in a con-
ventional manner to heat the body of air manifold 30,
which may be formed of aluminum, and the set point
temperature of the body of manifold 30 may be control-
led through conventional temperature controls connect-
ed with RTD 94.

[0015] Unlike conventional air heating manifolds used
in adhesive dispensing apparatus, threads 70a dis-
posed within air heating passage 70 will promote greater
turbulence and, therefore, greater mixing and heating of
air within passage 70 and more uniform temperature
distribution. In addition, the threads also increase the
amount of surface area through which heat may be
transferred to the air moving through passage 70. The
combined effects of these two general features of the
invention ensure that, with each incremental increase in
air flow rate, there is an incremental increase in turbu-
lence. This incremental increase in turbulence causes
an incremental increase in the effective heat transfer
surface area which is available due to the addition of the
threads. As a result, the rate at which heat is transferred
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to the media is approximately the same as the rate at
which the air flow increases. This results in uniform
maintenance of the air temperature, and may allow the
use of a more compact air manifold having a shorter air
heating path.

[0016] Figs. 5-7 illustrate a second embodiment of the
invention in the form of a dispensing apparatus 100
again preferably comprising a hand-held, intermittent
hot melt adhesive gun. This embodiment of apparatus
100 consists of a modified model FP200 dispensing gun
obtainable from Nordson Corporation of Westlake,
Ohio. The basic modifications have been made in ac-
cordance with the invention as will be discussed in detail
below. By way of describing the other conventional
structure of apparatus 100, liquid manifold 102 connects
with appropriate electric leads in a conduit 104 for sup-
plying electric current to integrated heating elements
and one or more RTDs (not shown). Manifold assembly
102 receives a supply of pressurized hot melt adhesive
from a conduit 106 and this pressurized adhesive is sup-
plied to an attached dispenser 108 which dispenses hot
melt adhesive, for example, in a swirled pattern from a
nozzle 110. Another conduit 111 delivers pressurized
operating air to manifold 102. The operating air is deliv-
ered to dispenser 108 for moving a piston and thereby
operating a valve stem (not shown) which controls the
flow of adhesive from nozzle 110. Apparatus 100 further
includes a gun body 112 having a handle 114 with a trig-
ger 116 and conventional trigger lock 118 as described
with respect to the first embodiment. Also as described
with respect to the first embodiment, an electrical con-
duit 120 may be provided for connecting electric leads
to various controls associated with trigger 116, such as
a microswitch as described above with respect to the
first embodiment. Again, air logic controls may be used
as conventional substitute controls. Gun body 112 is
mounted to liquid manifold 102 by suitable mounting
structure 122.

[0017] As further shown in Fig. 5, an air heating man-
ifold 130 is mounted to liquid manifold 102 by fasteners
132. As shown in Figs. 5 and 6, manifold 130 is connect-
ed with a cord set or electric conduit 134 for supplying
electric current to electric heating elements 136, 138
and a resistance temperature detector (RTD) 140, as
shown in Fig. 6.

[0018] Now referringto Figs. 6 and 7, air heating man-
ifold 130 includes a serpentine-shaped passage 150
which includes internal threads 150a along at least a
substantial portion thereof. Serpentine-shaped passage
150 extends from an inlet 152 connected with air supply
conduit 146 (Fig. 5) to an outlet 154 connected with an
air distributing portion 108a of dispenser 108. As shown
in Fig. 6, the interface between air distributing portion
108a and manifold 130 may be sealed by an O-ring 158.
In a conventional manner, pressurized pattern air may
be introduced through conduit 146 upon actuation of
trigger 116 through the use of appropriate controls.
These controls would ensure that air is supplied to con-
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duit 146 and, therefore, to passage 156 atthe same time
that adhesive or other heated thermoplastic material is
supplied to conduit 106 and, therefore, dispenser 108.
The air heating manifold 130 of this embodiment has
each of the same objectives and advantages of the first
embodiment as discussed above.

[0019] Fig. 8 illustrates a graph plotting air tempera-
ture versus air flow in a fixture constructed generally in
accordance with the invention and another fixture hav-
ing a smooth bore. Specifically, the first fixture was a
block of aluminum with a threaded bore extending along
the length of the fixture in one direction and then turning
and extending along the fixture in the opposite direction.
The second fixture was the same, except that a smooth
bore air passage was used instead of threaded pas-
sage. This graph illustrates that with a smooth bore air
heating passage, the temperature falls off significantly
as air flow increases. This particular graph illustrates an
example wherein a set point temperature of the pressu-
rized pattern air is desired to be 177,2 °C (351 °F). By
contrast, the graph shows that the threaded bore of the
present invention can maintain the air temperature at or
very close to the desired set point temperature even at
relatively high air flow rates.

[0020] Fig. 9 illustrates a similar graph of air temper-
ature versus air flow for a smooth bore versus a thread-
ed bore fixture as described above. In this illustration,
the desired set point was 219,4 °C (427°F). Again, the
graph illustrates that the threaded bore version of the
fixture maintains the air temperature at or very close to
the desired set point temperature even at higher flow
rates, i.e., even when there is a relatively short resi-
dence time during which the air may be heated to the
set point temperature within the manifold.

[0021] Finally, Fig. 10 illustrates a graph plotting pres-
sure drop versus flow and again comparing a smooth
bore fixture versus a threaded bore fixture as described
above. This graph more specifically illustrates that the
pressure drop experienced in the fixture is very similar
in both the smooth bore and threaded bore versions at
a set point temperature of 177,2 °C (351 °F). Thus, the
turbulence may be created by the internal threads within
the air heating passage without also creating significant
increases in pressure drop across a relatively wide
range of air flow rates.

Claims

1. Dispensing apparatus (10) for dispensing heated
thermoplastic material and impacting the material
with heated air, the apparatus comprising:

a dispensing gun body (12) adapted for con-
nection to a supply of heated thermoplastic ma-
terial and including a thermoplastic material
discharge outlet (60a) and at least one air dis-
charge passage (60b) for directing air at ther-
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moplastic material exiting the thermoplastic
material discharge outlet,

an air manifold (30) having an air heating pas-
sage (70) extending between an air inlet (71)
and an air outlet (72) thereof, said air inlet being
adapted for connection to a source of pressu-
rized air and said air cutlet communicating with
the air discharge passage of said gun body,

at least one heating element (90;92) thermally
coupled to said air manifold for heating air
passing from said air inlet to said air outlet of
said air heating passage, including air turbulat-
ing structure for inducing turbulence in the air
flowing through said air heating passage and
thereby promoting efficient, uniform heating of
the air during dispensing operations.

characterized in that said turbulating structure in-
cludes internal threads (70a; 150a) in the air heating
passage (70) of said manifold.

The dispensing apparatus of claim 1, wherein the
air heating passage in said manifold (30) is serpen-
tine-shaped and includes threads substantially
along the entire length thereof.

The dispensing apparatus of claims 1 or 2 further
comprising:

a handle (24) connected with the dispensing
gun body (12) and having a trigger (26) for con-
trolling the discharge of thermoplastic material
and pattern air,

a dispensing valve (52) connected to said han-
dle,

said valve adapted for connection to a supply
of heated thermoplastic material and having a
nozzle portion (14) including said thermoplastic
material discharge outlet (60a) and said air dis-
charge passage (60b) for directing said pattern
air at thermoplastic material exiting the thermo-
plastic material discharge outlet, and

a valve control connected with the trigger and
operative to allow and prevent movement of
thermoplastic material from said thermoplastic
material discharge outlet in response to move-
ments of said trigger.

The dispensing apparatus of any of the above
claims, wherein said turbulating structure further in-
cludes a heat exchanger.

The dispensing apparatus of any of the above
claims, wherein

the gun body further includes a nozzle portion (14)
connected to said air manifold (30), said nozzle por-
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tion including both said thermoplastic material dis-
charge outlet and said air discharge passage.

A method of dispensing heated thermoplastic ma-
terial and inducing a patterned discharge of said
thermoplastic material using pressurized, heated
air, the method comprising:

(a) directing heated thermoplastic material
through a discharge passage (60a),

(b) heating and mixing the pressurized air in a
heated manifold (30),
said method being characterized by

(c) directing said air through a series of passag-
es (70) having turbulating structure therein and
being contained in said manifold, and said tur-
bulating structure including internal threads
(70a; 150a) extending along walls of the series
of passages and

(d) discharging said thermoplastic material
from said discharge passage while impacting
the discharged thermoplastic material with air
exiting said series of passages.

The method of claim 6, wherein the step of heating
and mixing the pressurized air further includes di-
recting the air through passages (70) having com-
bined heat exchanging and turbulating structure.

The method of claim 6, wherein the step of dis-
charging thermoplastic material further comprises
intermittently discharging said thermoplastic mate-
rial and correspondingly impacting the discharged
thermoplastic material with air exiting said series of
passages.

Patentanspriiche

1.

Ausgabevorrichtung (10) zum Ausgeben von hei-
Rem Thermoplastmaterial und Beaufschlagen des
Materials mit HeiRluft, wobei die Vorrichtung um-
fasst:

einen Ausgabepistolenkorper (12), der zum
Anschluss an eine Zufiihrung des heifen Ther-
moplastmaterials angepasst ist und eine Ther-
moplastmaterialaustragséffnung (60a) und
mindestens einen Luftaustragskanal (60b) zum
Leiten von Luft auf aus der Thermoplastmate-
rialaustragsoffnung austretendes Thermo-
plastmaterial umfasst,

einen Luftverteiler (30) mit einem Luftheizkanal
(70), der sich zwischen einem Lufteinlass (71)
und einem Luftauslass (72) desselben er-
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streckt, wobei der Lufteinlass zum Anschluss
an eine Druckluftquelle angepasst ist und der
Luftauslass mit dem Luftaustragskanal des Pi-
stolenkdrpers in Verbindung steht,
mindestens ein Heizelement (90; 92), das zum
Erwdrmen vom Lufteinlass zum Luftauslass
des Luftheizkanals stromender Luft mit dem
Luftverteiler thermisch verbunden ist, umfas-
send eine Luftverwirbelungskonstruktion zum
Erzeugen einer Turbulenz in der durch den
Luftheizkanal strémenden Luft, um dadurch
wahrend der Ausgabevorgadnge eine wirksa-
me, gleichmaRige Erwarmung der Luft zu un-
terstitzen,

dadurch gekennzeichnet, dass die Luftverwirbe-
lungskonstruktion im Luftheizkanal (70) des Vertei-
lers Innengewinde (70a; 150a) besitzt.

Ausgabevorrichtung gemaf Anspruch 1, bei derder
Luftheizkanal im Verteiler (30) serpentinenférmig ist
und im wesentlichen Uber seine gesamte Lange
Gewindegéange besitzt.

Ausgabevorrichtung gemaR den Ansprichen 1
oder 2, auRerdem umfassend:

einen Handgriff (24), der mit dem Ausgabepi-
stolenkdrper (12) verbunden ist und einen Aus-
I6ser (26) zum Regeln des Austrags des Ther-
moplastmaterials und Luftstrdmungsmusters
besitzt,

ein an dem Handgriff angeschlossenes Ausga-
beventil (52),

wobei das Ventil zum Anschluss an eine Zufiihrung
des Thermoplastmaterials angepasst ist und ein
Disenteil (14) umfasst, das die Thermoplastmate-
rialaustrags6ffnung (60a) und den Luftaustragska-
nal (60b) zum Leiten des Luftstromungsmusters auf
aus der Thermoplastmaterialaustragsoffnung aus-
tretendes Thermoplastmaterial umfasst, und

eine Ventilsteuerung, die mit dem Ausléser verbun-
den und betétigbar ist, um in Reaktion auf die Be-
wegungen des Auslésers die Bewegung von Ther-
moplastmaterial aus der Thermoplastaustragsoff-
nung zuzulassen und zu verhindern.

Ausgabevorrichtung gemaR einem der obigen An-
spriiche, bei der die Luftverwirbelungskonstruktion
auRerdem einen Warmeaustauscher umfasst.

Ausgabevorrichtung gemal einem der obigen An-
spriiche, bei der der Pistolenkdrper auerdem ein
an den Luftverteiler (30) angeschlossenes Disen-
teil (14) umfasst, wobei das Disenteil sowohl die
Thermoplastmaterialaustrags6ffnung als auch den
Luftaustragskanal (60b) umfasst.
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Verfahren zum Ausgeben von heilem Thermo-
plastmaterial und Erzeugen eines Thermoplastaus-
tragsmusters unter Anwendung von hei3er Druck-
luft,

wobei das Verfahren umfasst:

(a) Leiten von heilem Thermoplastmaterial
durch einen Austragskanal (60a),

(b) Erwarmen und Mischen der Druckluft in ei-
nem geheizten Verteiler (30),

wobei das Verfahren gekennzeichnet ist
durch

(c) Leiten der Luft durch eine Reihe von Kana-
len (70), die eine Luftverwirbelungskonstrukti-
on besitzen und im Verteiler aufgenommen
sind, und wobei die Luftverwirbelungskonstruk-
tion Innengewinde (70a; 150a) besitzt, das sich
an den Wéanden der Reihe von Kanélen entlang
erstreckt, und

(d) Austragen des Thermoplastmaterials aus
dem Austragskanal wahrend des Beaufschla-
gens des ausgetragenen Thermoplastmateri-
als mit aus der Reihe von Kanélen austretender
Luft.

7. Verfahren gemal Anspruch 6, bei dem der Schritt

des Erwarmens und Mischens der Druckluft auler-
dem des Leiten der Luft durch Kanale (79) umfasst,
die eine kombinierte Warmeaustauscher- und Ver-
wirbelungskonstruktion besitzen.

Verfahren gemaf Anspruch 6, bei dem der Schritt
des Austragens von Thermoplastmaterial auler-
dem das intermittierende Austragen des Thermo-
plastmaterials und entsprechendes Beaufschlagen
des ausgetragenen Thermoplastmaterials mit aus
der Reihe von Kanalen austretender Luft umfasst.

Revendications

Dispositif distributeur (10) destiné a distribuer un
matériau thermoplastique chauffé et a soumettre le
matériau a un impact avec de l'air chauffé, le dispo-
sitif comprenant:

un corps de pistolet distributeur (12) destiné a
étre connecté a une alimentation de matériau
thermoplastique chauffé et englobant un orifice
de sortie du matériau thermoplastique (60a) et
au moins un passage de décharge de I'air (60b)
pour diriger I'air sur le matériau thermoplasti-
que sortant de l'orifice de sortie du matériau
thermoplastique,

un collecteur d'air (30) comportant un passage
de chauffage de l'air (70) s'étendant entre un
orifice d'entrée de I'air (71) et un orifice de sortie
de l'air (72), ledit orifice d'entrée de I'air étant
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destiné a étre connecté a une source d'air sous
pression et ledit orifice de sortie communiquant
avec le passage de décharge de l'air dudit
corps du pistolet,

au moins un élément de chauffage (90; 92) ac-
couplé thermiquement audit collecteur d'air
pour chauffer I'air s'écoulant dudit orifice d'en-
trée de l'air vers ledit orifice de sortie de l'air
dudit passage de chauffage de I'air, englobant
une structure a turbulence de I'air pour entrai-
ner une turbulence dans I'air s'écoulant a tra-
vers ledit passage de chauffage de l'air et as-
surer ainsi un chauffage uniforme et efficace de
I'air au cours des opérations de distribution,

caractérisé en ce que ladite structure a tur-
bulence englobe des filetages internes (70a; 150a)
dans le passage de chauffage de I'air (70) dudit col-
lecteur.

Dispositif distributeur selon la revendication 1, dans
lequel le passage de chauffage de l'air dans ledit
collecteur (30) a une forme en serpentin et englobe
des filetages pratiquement le long de I'ensemble de
sa longueur.

Dispositif distributeur selon les revendications 1 ou
2, comprenant en outre:

une poignée (24) connectée au corps du pisto-
let distributeur (12) et comportant une gachette
(26) pour contrbler la décharge du matériau
thermoplastique et de I'air conditionné,

une soupape de distribution (52) connectée a
ladite poignée,

ladite soupape étant destinée a étre connectée
a une alimentation de matériau thermoplasti-
que chauffé et comportant une partie de buse
(14) englobant ledit orifice de sortie du maté-
riau thermoplastique (60a) et ledit passage de
décharge de l'air (60b) pour diriger ledit air con-
ditionné vers le matériau thermoplastique sor-
tant a travers l'orifice de décharge du matériau
thermoplastique, et une commande de soupa-
pe connectée a la gachette et destinée a per-
mettre et a empécher un déplacement du ma-
tériau thermoplastique a partir dudit orifice de
décharge du matériau thermoplastique en ré-
ponse a des déplacements de ladite gachette.

Dispositif distributeur selon l'une quelconque des
revendications précédentes, dans lequel ladite
structure a turbulence englobe en outre un échan-
geur de chaleur.

Dispositif de distribution selon I'une quelconque des
revendications précédentes, dans lequel le corps
du pistolet englobe en outre une partie de buse (14)
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connectée audit collecteur d'air (30), ladite partie de
buse englobant ledit orifice de décharge du maté-
riau thermoplastique et ledit passage de décharge
de l'air.

Procédé de distribution d'un matériau thermoplas-
tique chauffé, englobant une décharge configurée
dudit matériau thermoplastique, par l'intermédiaire
d'air chauffé sous pression, le procédé comprenant
les étapes ci-dessous:

(a) guidage du matériau thermoplastique
chauffé a travers un passage de décharge
(60a),
(b) chauffage et mélange de l'air sous pression
dans un collecteur chauffé (30),

ledit procédé étant caractérisé par les
étapes ci-dessous:
(c) guidage dudit air a travers une série de pas-
sages (70) comportant une structure a turbu-
lence et contenue dans ledit distributeur, ladite
structure a turbulence englobant des filetages
internes (70a, 150a) s'étendant le long des pa-
rois de la série de passages, et
(d) décharge dudit matériau thermoplastique a
partir dudit passage de décharge tout en sou-
mettant le matériau thermoplastique déchargé
a un impact avec l'air sortant de ladite série de
passages.

Procédé selon la revendication 6, dans lequel I'éta-
pe de chauffage et de mélange de I'air sous pres-
sion englobe en outre I'étape de guidage de I'air a
travers des passages (70) comportant une structu-
re combinée a échange de chaleur et a turbulence.

Procédé selon la revendication 6, dans lequel I'éta-
pe de décharge du matériau thermoplastique com-
prend en outre I'étape de décharge intermittente du-
dit matériau thermoplastique et d'exposition corres-
pondante du matériau thermoplastique déchargé a
un impact avec l'air sortant de ladite série de pas-
sages.
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