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(54) Equipment for spraying wax stripes onto plates

(57) Equipment for spraying wax stripes or similar
onto materials in shape of plates, including an extruder
(1) suitable to spray the melted wax, installed on a sup-
port (5) that allows its shifting on a plane parallel to the
plane of the plate to be sprayed and a reservoir (2) for
the feeding of the melted wax to said extrusion unit (1),
where said reservoir (2) is installed directly on the ex-
trusion unit and is provided with heating devices (10) for
the melting of the wax, being provided means (4) suita-
ble to feed said reservoir (2) with solid grains of wax
when the level of the melted wax falls below a previously
fixed level.
Also devices are provided suitable to sense size and po-
sition of the plates and to control consequently the shifts
of the extrusion unit (1).
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Description

[0001] This invention proposes an equipment for
spraying spiral stripes, continuous or in segments, or
cords or points of thermo-fusible materials, in particular
wax, onto materials in shape of plates, like plates in
glass, marble, pottery, plastic, wood or similar products,
both flat and convex.
[0002] The equipment according to the invention is
characterized by the fact that it provides that the reser-
voir where the wax is melted is directly applied to the
extruders, with the material in granules which is period-
ically fed into this reservoir, in order to reduce the period
of time the wax remains in melted state and to allow to
limit the temperature reached to values slightly greater
than the melting values, avoiding in this way the phe-
nomenon of the wax "carbonization".
[0003] According to a preferred embodiment of the in-
vention, the reservoir for melting has small size and the
granules are fed periodically by means of a system of
pressurized air which drags the granules from the feed
hopper to the reservoir, devices being provided for driv-
ing the starting of this feed device when the level of the
material inside the reservoir falls beyond a certain limit.
[0004] As it is known, in order to manipulate and in
particular to carry materials in plates, like for instance
glass plates, pottery tiles and so on, the plates are laid
the ones against the others on a slightly inclined sup-
port, putting between one plate and the other a sheet in
a material like for instance paper or cardboard, which
has the purpose to avoid the scratching caused by the
friction between the plates.
[0005] The use of paper or cardboard sheets is not
however an optimum solution, both because the use of
paper sheets implies a rather high cost and because
these products must then be eliminated, with further
costs
[0006] For this reason, a system was recently devel-
oped, which provides to spray, onto one surface of the
plates, stripes of a soft material suitable to avoid that
the two surfaces of contiguous plates get directly in con-
tact.
[0007] In particular equipments were produced suita-
ble to melt and spray onto the glass plates a wax layer
which acts as a separating element, which has a low
cost and can be easily removed.
[0008] The machines of this type known today include
a big reservoir which is filled with wax and heated to the
point the melting is caused, one or more extruders which
spray the melted wax onto the plates, for instance when
these come out from the furnace, and a series of pipes
which connect this reservoir with the various extruders.
[0009] Both these pipes and the body of the extruders
are appropriately thermically isolated and generally also
heating systems are provided, formed for instance by
electrical resistances, which keep the temperature in-
side the pipes and the extruders at values which are high
enough to keep the wax at a fluidity sufficient to allow

its spraying without problems.
[0010] This solution however implies a remarkable in-
convenient. The wax, in fact, kept at high temperature
for a long period of time, undergoes the phenomenon of
the so called "carbonization", which consists in a chem-
ical alteration for which the wax once sprayed leaves on
the plates a mark or a light trace which, if it cannot be
noted on dull materials, is instead visible on transparent
materials and on smooth surfaces, with bad aesthetic
effects.
[0011] This problem is solved by this invention which
proposes an equipment for spraying melted wax on ma-
terials in plates, where the reservoir for melting which is
of small size is directly built-in in the extruder and the
material is fed to this reservoir still in the shape of gran-
ules, at room temperature.
[0012] The wax is therefore melted only few minutes
before the extrusion and therefore the period of time it
remains in melted state is very little in comparison with
what happens in the known equipments and also the
maximum temperature the wax reaches can be lower,
because the loss of heat, typical of equipments accord-
ing to the state of art, do not occur.
[0013] Always in order to limit the period of time the
wax remains in melted state, the reservoir for melting
has little size, and sensors are provided, able to sense
the level inside the reservoir and drive, when the level
falls beyond a previously settled value, the equipments
for the feeding of the granules in order to restore the
quantity of material inside the reservoir itself.
[0014] This invention is now described in details with
specific reference to the enclosed figures, where:

- figure 1 shows, in cross-section, the wax extrusion
unit, whereas with extrusion unit the whole group is
intended which holds the reservoir, the extrusion
nozzle and the feeding devices for the wax in
granules ;

- figure 2 is the perspective view, exploded, of the ex-
trusion unit according to figure 1

- figures 3, 4, and 5 are respectively the side view,
the front view and the plan view of the extrusion unit
of the previous figures;

- figure 6 shows, in section, the details of the extru-
sion nozzle in an equipment according to the inven-
tion;

- figures 7, 8, and 9 are respectively the plan view,
the side view and the front view of the equipment
according to the invention where the means able to
sense the position and the size of the plates are em-
phasized.

[0015] With reference to figure 1, number 1 specifies
the extrusion unit in the whole, including a reservoir 2
for the melted wax, a spraying nozzle identified in the
whole with 3 and a feeding system for the wax in gran-
ules, identified in the whole with 4.
[0016] With reference to figure 2, it is possible to see
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that the extrusion unit is installed on a support arm 5,
preferably a jointed arm, which allows the shifting of the
extrusion unit in any direction on a horizontal plane,
above the support face of the plates to be sprayed.
[0017] The structure of these arms is already known,
and therefore it is not necessary a more detailed de-
scription.
[0018] On the arm the extrusion unit is installed by
means of a series of rods 6.
[0019] The reservoir 2 is closed on the upper part by
a head 7 with the shape of a plate with passage-ways
8 for the inlet of the wax granules to be melted, and is
closed, at the base, by a heating head 9 essentially
formed by a plate where electric resistances 10 are in-
serted, able to generate the heat needed for the wax
melting, and a thermocouple 11 for the control of the
temperature reached.
[0020] Always in the plate 9 a hole is provided where
the extrusion nozzle 3 is installed.
[0021] In the reservoir also sensors are present,
which are not shown in the figure because they are of
known type, suitable to sense the level of the melted
plastic inside.
[0022] To the rods 7 also a fastening plate 12 can be
applied, which is used to install the extrusion unit on oth-
er types of support, for instance, in case of completely
automatic machines.
[0023] The feeding system of the wax granules in-
cludes a funnel 13 which receives the wax granules
through a pipe not shown in the figure, which can pref-
erably pass along the arm 5 and which is connected to
a main feeding reservoir and to systems able to gener-
ate a compressed air flow which drags the spheres from
the reservoir to the funnel.
[0024] A ball valve 14 opens and closes the passage-
way between the outlet of the funnel 13 and a pipe 15
which penetrates into reservoir 2.
[0025] All this will then be appropriately held inside a
case 16.
[0026] The spraying unit 3 can be seen in details in
figure 6.
[0027] This unit includes a body 17 to be inserted into
the hole provided in plate 9, which presents inside a cy-
lindrical chamber 18 where a piston 19 slides, integral
with a pin 29, which, on the lower part, is integral with a
sphere 21 for the closing of the spraying nozzle 22.
[0028] A pipe 23 passes through the pin 20 in order
to put in communication the inner part of the reservoir
with an annular chamber 24 from which the wax, coming
from the reservoir, is then directed to the spraying nozzle
22.
[0029] The working happens as follows.
[0030] At the beginning of the processing reservoir 2
is loaded with a certain quantity of wax granules and the
resistances 10 of the plate 9 are fed in order to produce
the heat necessary for the melting.
[0031] At this point the machine is ready to be used
and the operator moves the arm 5 shifting the spraying

unit 1 above the plates, spraying the melted wax.
[0032] To do this, the operator drives the lifting of the
pin 20 so that the passage-way towards the spraying
nozzle 22 is opened.
[0033] The pressure in the reservoir pushes the wax
toward the pipe 23 of the pin, then passes the annular
chamber 24 and from here to the spraying nozzle 22, to
be pulverized and to deposit onto the plate below.
[0034] While the processing proceeds the level of the
wax in the reservoir decreases and when it reaches a
level below a previously fixed level, sensed by the sen-
sor applied to the reservoir, the control of the machine
(or the operator if the machine is not automatic) drives
the opening of the ball valve 14 allowing that the wax
granules coming from the main reservoir reach the fun-
nel 13, from which they fall then into the reservoir.
[0035] This happens because of the pressurized air
which flows along the pipe of the wax granules.
[0036] Pressurized air is always used for spraying the
melted wax, once the granules, inside the reservoir, heat
and melt.
[0037] Reservoir 2 has reduced size, in order to hold
a limited quantity of wax. This allows that the wax in the
reservoir gets used rapidly and is replaced by new ma-
terial coming from the melting of the granules which are
loaded from time to time.
[0038] All this allows both to avoid that the wax re-
mains too long in melted state, solving in this way the
problem of carbonization and to limit the maximum tem-
perature for the heating of the wax, which passing di-
rectly from the reservoir to the spraying nozzle must only
be heated at a temperature equal to, or little higher than,
the melting temperature, without the need to reach high-
er temperatures suitable to compensate the losses of
heat that occur in the known equipments during the
passing of the pipes which connects the reservoir of the
melted wax to the spraying nozzle.
[0039] Within the same solution idea different embod-
iments can be provided.
[0040] So, for instance, automatic spraying machines
could be provided, where the movements of the spray-
ing unit happen automatically, driven for instance by a
numeric control.
[0041] In this case, the machine will be advanta-
geously provided with a system, which can be seen in
figures 7 and 9, suitable to sense the size, and in par-
ticular the width of the plates in order to control conse-
quently the shifts of the extrusion unit.
[0042] For instance, the system could include a cam-
era 30 with a CCD sensor which frames the support face
31 of the plates 23', 32' ...
[0043] The signal generated by the sensor is then
sent to the electronic appliances for the control of the
machine, which calculate the position and the size of the
plates and intervenes, by means of software, on the sys-
tems which drive the shifting of the extrusion unit, so
that the wax is sprayed exactly in the expected zones.
Besides, always in case of a device with automatic shift-
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ing systems of the spraying unit, the loading of the funnel
13 can be provided when the spraying unit is parked in
a starting-point, during the transfer of the plate to be cov-
ered.
[0044] In this case, of course, the feeding pipes of the
wax granules towards the spraying head will not be
needed any more.
[0045] A skilled in the art could then provide various
changes and variations which should be all considered
included in the scope of this invention.

Claims

1. Equipment for spraying wax stripes or similar onto
materials in shape of plates, of the type including
an extruder (1) suitable to spray the melted wax,
installed on a support (5) that allows its shifting on
a plane parallel to the plane of the plate to be
sprayed, and a reservoir (2) for the feeding of the
melted wax to said extrusion unit (1), characterized
by the fact that said reservoir (2) is installed directly
on the extrusion unit (1) and is provided with heating
devices (10) for the melting of the wax, being pro-
vided means suitable to feed said reservoir (2) with
solid grains of wax when the level of the melted wax
falls below a previously fixed level.

2. Equipment for spraying wax stripes onto materials
in shape of plates according to claim 1, character-
ized by the fact that the spraying nozzle (3) is built-
in directly in the bottom wall of the reservoir.

3. Equipment for spraying wax stripes according to
claim 2, characterized by the fact that it provides,
above that reservoir (2), a funnel (13) for the loading
of the wax granules, being provided a valve (14) for
the closing of the passage-way between said funnel
(13) and said reservoir (2), being more over provid-
ed means for the feeding of the solid grains, coming
from the separate container of wax granules, lead-
ing to said funnel (13).

4. Equipment for spraying wax stripes according to
claim 3, characterized by the fact that it provides,
in said reservoir, means suitable to sense the level
of the wax and drive the feeding of the solid wax
granules when the level falls below a previously
fixed value.

5. Equipment for spraying wax stripes according to
any of the previous claims, characterized by the
fact that the spraying nozzle (3) is formed by a pin
(20) which can move between the closed position
of a duct (22) for the spraying of the wax and the
open position of the same, said pin (20) being
crossed by a duct (23) which puts in communication
the inner part of the reservoir (2) for the melted wax

with a chamber (24) directed to said spraying duct
(22).

6. Equipment for spraying wax stripes according to
claim 5, characterized by the fact that it provides
heating means (10) inserted in the bottom wall (9)
of said reservoir (2).

7. Equipment for spraying wax stripes according to
any of the previous claims, characterized by the
fact that it provides pipes for the feeding of the wax
granules built-in in the support arms of the spraying
unit.

8. Equipment for spraying wax stripes according to
each of the claims from 1 to 7, characterized by
the fact that it provides numeric control systems
suitable to drive the shifts of said spraying unit and
means suitable to drive the shifts of said spraying
unit in correspondence of a loading station for the
wax granules when the level of the melted wax falls
below the previously fixed limit.

9. Equipment for spraying wax stripes or similar onto
materials in shape of plates, characterized by the
fact that it provides:

• a mobile support (5) of a spraying unit suitable
(1) to allow the shifting of said unit (1) along a
plane parallel to the plane of the plates to be
sprayed;

• a first reservoir for the feeding of wax in gran-
ules;

• a second small size reservoir (2) installed on
said mobile support (5) and connected to said
first reservoir for the feeding of wax granules;

• means (10) suitable to heat the wax contained
in said second reservoir (2);

• means suitable to blow pressurized fluid into
said second reservoir (2);

• a spraying nozzle (3) applied to the lower part
of said second reservoir (2).

10. Equipment for spraying wax stripes according to
claim 9, characterized by the fact that it provides
means suitable to sense the size and the position
of the plates on the plane and to send correspond-
ing signals to the control system of the machine, be-
ing provided means suitable to control the shifts of
the spraying unit dependent upon those signals.

11. Equipment for spraying wax stripes according to
claim 10, characterized by the fact that said means
for sensing the position and the size of the plates
are formed by a CCD camera which frames the sup-
port face of the plates while these are fed.
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