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© A gantry-type three dimensional printing apparatus for printing a three dimensional work piece in a 
layer wise manner.

57) The invention relates to a gantry-type three dimensional printing apparatus for printing a three dimensional work 
piece in a layer wise manner using a building material, said apparatus comprising at least: a frame with an 
XYZ-gantry; a printing head unit coupled to said XYZ-gantry; a building material supply unit for feeding building 
material to said printing head unit; and a support platform on which said three dimensional work piece is being 
printed in layers, said support platform being part of said XYZ-gantry and is movable in the Z-direction.
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Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de 
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende 
stukken.
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TITLE

A gantry-type three dimensional printing apparatus for printing 
a three dimensional work piece in a layer wise manner.

FIELD OF THE INVENTION

The invention relates to a gantry-type three dimensional printing apparatus 
for printing a three dimensional work piece in a layer wise manner using a building 
material, said apparatus comprising at least: a frame with an XYZ-gantry; a printing head 
unit coupled to said XYZ-gantry; a building material supply unit for feeding building 
material to said printing head unit; and a support platform on which said three dimensional 
work piece is being printed in layers, said support platform being part of said XYZ-gantry 
and is movable in the Z-direction.

BACKGROUND OF THE INVENTION

Gantry-type three dimensional printing apparatuses for printing a three 
dimensional work piece in a layer wise manner have been developed over the recent 
years as a fast, and relative inexpensive technology to create three dimensional work 
pieces, which work pieces otherwise would have required the implementation of 
expensive and time consuming molding and casting techniques.

During three-dimensional printing successive layers of powder or molten 
plastic are deposited on a support platform, wherein said successive layers adhere or 
bind to themselves. The sequential or layer wise manner of depositing molten building 
material onto each other, a three-dimensional work piece can be formed. With a proper 
control of the XYZ-gantry the printing head unit can be manipulated within the working 
area defined by the XYZ-gantry and three dimensional work pieces having complex and 
even interlocking geometries can be manufactured.

Recent developments in gantry-type three dimensional printing 
apparatuses have resulted in the development of affordable, small size printing unit, 
which can be used at home or schools. With the development of sophisticated designing 
programming tools three dimensional work pieces can be made, which were otherwise 
extremely difficult to be fabricated through traditional means, if not impossible.

A drawback, however, of the known XYZ-gantry-type three dimensional 
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printing apparatuses is the limited working space defined by the XYZ-gantry and as such 
the limited freedom of manipulation of the printing head unit within said working space 
and subsequent the limited dimensional size of the work pieces thus printed. In particular 
printing work pieces with a considerable longitudinal dimension suffer from all types of 
disturbances, such as material instability or vibrations, which will adversely affect the final 
quality of the work piece.

DESCRIPTION OF THE INVENTION

The invention aims to provide a solution for the above identified problem, 
allowing the printing in a layer wise manner of three dimensional work pieces having more 
complex or detailed features as well as work piece of considerable size or length.

According to the invention, the printing head unit is movable within a XY- 
plane being inclined relative to the Z-direction and wherein the support platform is 
composed as an endless conveyor belt oriented parallel with the horizontal.

In an example of the gantry-type three dimensional printing apparatus the 
conveyor belt is made from a fiber composite cloth, and more in particular said fiber 
composite cloth is impregnated with an epoxy resin. Herewith a stable support area is 
obtained, which not only stabilizes the three dimensional work piece during its layer wise 
built up, but moreover a good heat dissipation is obtained thus preventing printing errors 
due to collapsing or slumping in of the building material being printed.

In another example the conveyor belt is made from a metal sheet, in 
particular from a metal alloy with the mechanical properties of 1) low thermal expansion 
rate, to provide the belt being flat, when heated up or hot material is being placed onto; 
and/or 2) having a high stiffness, in order to provide accurate positioning and rigid holding 
of the workpiece; to prevent it from un-controlled movements during the print process, 
and/or 3) a temperature resistance, which is higher than the building material 
temperature, during the print process.

In order to avoid unwanted displacement on the support platform of the 
three dimensional work piece during its layer wise built up the conveyor belt is provided 
with a non-permanent adhesive coating.

In another example said support platform furthermore comprises suction 
elements for creating a vacuum or under pressure between the support platform and the 
three dimensional work piece to be printed. Herewith also unwanted displacement on the 
support platform of the three dimensional work piece during its layer wise built up is
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avoided.
In addition in order to avoid unwanted deformation, such as cracks, 

ruptures or deformations of the three dimensional work piece due to an uncontrolled 
cooling down of the building material being printed during its layer wise built up, but also 
to increase the adhesion between the product and the conveyor belt, and to prevent it 
from detaching before the end of the conveyor belt, said support platform furthermore 
comprises heating elements disposed in the Z-direction for heating the endless conveyor 
belt.

In yet another example said support platform furthermore comprises 
cooling elements disposed in the Z-direction for cooling down the endless conveyor belt. 
Herewith it is possible to manufacture three dimensional work pieces having small 
dimensions in fast and large quantities, which smaller work pieces as such require a fast 
cooling down allowing a quick removal from the support platform for further after 
processing, such as packaging and transport.

Said cooling means may comprise one or more cooling fans being 
disposed above the support platform and being directed towards the product being printed 
on the support platform. As such a cooling flow of air is created and directed towards the 
product being printed.

In yet another example of the gantry-type three dimensional printing 
apparatus setting means are provided for setting the angle of inclination of the XY-plane 
relative to the Z-direction. Herewith a more versatile apparatus is obtained capable of 
printing three dimensional work pieces in a layer wise manner with a variety of cross 
sectional geometries (in the XY-plane) and in theory infinite length (in Z-direction)

In another example the printing head unit comprises a nozzle having a 
cone configuration, with the nozzle outlet positioned at the apex of the cone. In particular 
the apex of the cone has a vertex angle Ψ, where 1ΧΨ (γ) < maximum angle β of 
inclination of the XY-plane relative to the Z-direction. As such the printing head can be 
positioned more closely towards the support platform without the risk of touching the 
support platform or the three dimensional work piece. Furthermore as herewith the 
printing head can be accurately positioned in close proximity to the three dimensional 
work piece to be printed, more complex or detailed features of the three dimensional work 
piece can be printed.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more details in reference to the 
accompanying drawings, which drawings show in:

Figure 1 an example of a gantry-type three dimensional printing apparatus 
according to the invention;

Figure 2 a detail of the gantry-type three dimensional printing apparatus of 
Figure 1;

Figure 3 a schematic example of the gantry-type three dimensional printing 
apparatus of Figure 1;

Figure 4 a schematic example of the gantry-type three dimensional printing 
apparatus of Figure 1;

Figure 5 a detail example of a printing head unit for use in a gantry-type 
three dimensional printing apparatus according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

For a better understanding of the invention like parts in the drawings are to 
be denoted with like reference numerals.

Figure 1 shows an non-limiting example of a gantry-type three dimensional 
printing apparatus according to the invention. The gantry-type three dimensional printing 
apparatus is indicated with reference numeral 10 and in this embodiment consists of a 
frame 11 which is preferably open and consists of an arrangement of bars interconnected 
with each other and positioned on pedestals on the ground surface. Within the frame 11 
one or more supply spools 12 are accommodated, which supply spools contain an 
elongated filament of building material, which filament has a significant length of several 
hundreds of meters which is wound in windings around the spool 12. The elongated 
filament of building material is preferably a plastic or a metal which is feed from the supply 
spool 12 towards a supply unit / control unit 13 which controls the supply of the building 
material towards the printing head 15.

In this example, the printing head 15 of the gantry-type three dimensional 
printing apparatus 10 is accommodated in an XY-gantry composed of a square or 
rectangular frame composed of several elongated frame bars 16 which are joined 
together to form a square or rectangular gantry frame. The printing head 15 is mounted to 
a further frame bar 17 which is accommodated between two opposite frame bars 16 in a 
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movable manner. Hereto, both ends of the X-frame bar 17 are movable accommodated in 
suitable guides 16a present in the two opposite Y-frame bars 16 allowing the X-frame bar 
17 to be displaced by suitable (not shown) drive means between both opposite Y-frame 
bars 16 and within the plane formed by the square or rectangular XY-gantry formed by 
said frame bars 16.

Similarly, the printing head 15 is movable accommodated along the X- 
frame bar 17 allowing a displacement of the printing head 15 by suitable (not shown) drive 
means along the X-frame bar 17 within the plane formed by the square or rectangular 
formed XY-gantry consisting of the frame bars 16.

The movement of the printing head 15 along the X-frame bar 17 is denoted 
as a movement in the X-direction whereas the displacement of the X-frame bar 17 
between the two opposite Y-frame bars 16 along the guides 16a present in said Y-frame 
bars 16 is denoted as a movement along the Y-direction. As such, the assembly of the 
square or rectangular frame of Y-frame bars 16 and the X-frame bar 17 together with the 
printing head 15 is commonly denoted as an XY-gantry.

Reference numeral 14 denotes a supply line formed as a hollow guide tube 
for supplying the elongated wire of building material (plastic or metal) from the supply 
spool 12 stored in the open frame 11 via the building material supply / control unit 13 
towards the printing head 15. The supply line 14 is therefore connected to the printing 
head 15 as well as to the supply / control unit 13. The supply / control unit 13 will take off 
the elongated building material wire from the spool 12 and will feed it through the supply 
line 14 towards the printing head 15.

Reference numeral 18 depicts a support platform which forms the Z-part of 
the XYZ-gantry of the gantry-type three dimensional printing apparatus 10. The support 
platform 18 is composed of a first conveyer roller 18a and a second conveyor roller 18b 
(see Figures 2-3-4) which are positioned at some distance from each other and which are 
accommodated within the support platform 18. The two first and second conveyor rollers 
18a-18b serve to accommodate an endless conveyer belt 19, which endless conveyor 
belt 19 in turn functions as the supporting surface on which a three dimensional work 
piece 25-25’ (see Figures 3 and 4) is to be constructed by means of a layer wise printing 
technique. This is depicted in Figure 3 and 4 by means of the layer-like shading of the 
work pieces 25-25’, illustrating the several subsequent layers 50 being printed.

The endless conveyor belt 19 can be manufactured from a metal sheet, in 
particular aluminum, which end edges are welded together in order to provide a seam in 
the endless conveyor belt. However, in another more preferred embodiment the endless 
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conveyor belt 19 is manufactured from a fiber composite cloth. The use of a fiber 
composite cloth has the advantage over the use of a metal as an endless conveyor belt 
made from a fiber composite cloth can be obtained without a seam, which seam usually 
disturbs the evenness of the surface of the endless conveyor belt on which a three 
dimensional work piece 25-25’ is to be printed in a layer wise manner.

More in particular, the endless conveyor belt made from said fiber 
composite cloth is impregnated with a thermoset polymer matrix resin, such as an epoxy 
resin. Herewith, a more stable support area with an improved evenness is obtained which 
not only stabilizes the three dimensional work piece 25-25’ during its layer wise built up 
printing (in layers 50). Furthermore, during the layer wise printing technique, the building 
material (the elongated plastic filament from supply spool 12) is being heated by the 
printing head and ejected from a printing nozzle 15a of the printing head in a hot and 
molten stage.

In order to avoid dripping or collapsing of the three dimensional work piece 
25-25’ during its layer wise print manufacturing, the heat from the molten printed building 
material needs to be removed quickly in order to avoid dripping or collapsing. To this end, 
the fiber composite cloth being impregnated with a thermoset polymer matrix resin also 
serves for a good heat dissipation thus preventing printing errors due to collapsing, 
dripping or slumping in of the building material / work piece 25-25’ being printed.

In a further example of the three dimensional printing apparatus according 
to the invention, the support platform 18 can be provided with additional heating means, 
suction means or cooling means which are positioned directly underneath the endless 
conveyor belt 19 and which are denoted with reference numeral 21 in Figures 2-3-4.

In case reference numeral 21 denotes heating means directly positioned 
beneath the endless conveyor belt 19, the heating means 21 are arranged in maintaining 
the endless conveyor belt 19 of the support frame 18 at a predetermined (desired) 
temperature and as such the work piece 25-25’ to be printed is also kept at a certain 
temperature and herewith an undesired fast cooling down of the work piece 25-25’ is 
prevented. This is in particular beneficial in case of printing a work piece 25’ having a 
considerable length in the Z-direction as depicted in Figure 4. By keeping the endless 
conveyor belt 19 at a desired higher temperature, an uncontrolled cooling down of the 
building material being printed is avoided and herewith it is prevented that in the long 
structure of the work piece 25’ cracks or otherwise deforms such as bending due to a too 
fast cooling down of the printed building material is avoided.

In the example wherein the reference numeral 21 is embodied as a suction 
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means positioned beneath the endless conveyor belt 19, the suction means 21 provide an 
additional stabilization force as the suction force (generate by means of an under 
pressure or vacuum generated) applied by the suction means 21 and extending its 
suction influence guarantees a good, firm and stable positioning of the work piece 25-25’ 
to the support platform 18-19.

In yet another embodiment, reference numeral 21 can be embodied as 
cooling means which will bring the endless conveyor belt 19 at a temperature which is 
(significantly) lower than the ambient temperature level and as such will induce a forced 
cooling down of the work piece 25-25’ to be printed. This can be beneficial in case that 
the work piece 25-25’ is relatively small in terms of its dimensions and is to be printed in 
large numbers on the endless conveyor belt. By an accelerated (or forced) cooling down 
of the building material being printed by the printing head 15 onto the cooled endless 
conveyor belt 19 the resulting work piece 25 can be quickly removed from the endless 
conveyor belt 19 for further handling, such as after processing, packaging and transport.

In another example the cooling means are disposed above the support 
platform and comprise one or more cooling fans being disposed above the support 
platform and being directed towards the product 25-25’ being printed on the support 
platform.

Reference numeral 20 denotes an additional support unit being part or 
cooperating with the support platform 18 of the printing apparatus 10. The support unit 20 
consists of an spatial frame incorporating support rollers 20a, which support rollers 20a 
form an extension of the support surface formed by the endless conveyor belt 19 of the 
support platform 18. Herewith three dimensional work pieces 25’ having considerable 
length in the Z-direction (see Figure 4), which length or Z-dimension is much longer than 
the Z-dimension of a prior art cubic XYZ-gantry-type three dimensional printing apparatus, 
can be manufactured more easily.

Advantageously, the gantry-type three dimensional printing machine is 
constructed in such manner that the XY-gantry 16-17 forms an XY-plane which is inclined 
relative to the Z-direction thereof. As seen in Figures 1-2-3-4, the support platform 18 on 
which the three dimensional work piece 25-25’ is to be printed in layers 50 is considered 
being part of the XYZ-gantry of the three dimensional printing apparatus together with the 
XY-gantry formed by the X-frame bar 17, the Y-frame bars 16 and the printing head 15 
mounted on the X-frame bar 17. Furthermore, the support platform 18 is movable in the Z- 
direction by virtue of the endless conveyor belt 19 being part of said support platform 18.

The inclined configuration of the XY-gantry formed by the frame bar 17 and 
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the square or rectangular frame consisting of the Y-frame bars 16 allows for the printing 
head 15 to be displaced in an XY-plane (constituted by the square or rectangular frame of 
the Y-frame bars 16) which XY-plane is inclined relative to the plane formed by the 
endless conveyor belt 19, which belt 19 extends in the Z-direction of the XYZ-gantry.

With this configuration it is possible, as shown in Figure 3, to print in a 
continuous sequence multiple work pieces 25 which are transported over the endless 
conveyor belt 19 in the Z-direction towards a support or collection unit 20’ which is 
positioned at the exit site of the support platform 18 near the first conveyor roller 18a.

In another example of the gantry-type three dimensional printing apparatus, 
a three dimensional work piece 25’ can be printed in a layer wise manner as shown in 
Figure 4, which work piece 25’ has a longitudinal dimension seen in the Z-direction which 
longitudinal dimension is significantly larger than the Z-direction of a prior art cubic 
shaped gantry-type three dimensional printing apparatus. As such, long work pieces 25’ 
can be manufactured, such as products which normally only could have been produced 
using a die casting method or using a milling technique wherein a metal bar is milled into 
its end product.

Preferably, the inclination between the XY-gantry 16-17 and the Z-direction 
formed by the support platform 18 can be set using setting means 23. In this embodiment, 
the setting means comprise a number of holes drilled in a support flange 24 of the XY- 
gantry 16-17 and in a support flange 26 of the support platform 18 which holes, once they 
coincide, can be locked together by inserting a setting pin 27 in the coinciding holes. In 
another embodiment, the process of changing the angle can also be done automatically 
by using an electrical mechanism. In yet another embodiment, the angle cannot be 
adjusted, so that it is always the same. It is noted that the XY-gantry 16-17 can hinge 
relative to the support platform 18 around a pivot point 30. As such, the angle of 
inclination between the XY-gantry 16-17 and the Z-direction of the gantry formed by the 
support platform 18 can be set between a sharp angle between T and 89°, dependent on 
the work piece geometry, with a preferred angle range between 15° and 50°. Also a non- 
adjustable, fixed angle is possible, like e.g. 45° or a series of fixed angles such as 45°, 
35°, 25° and 15°.

Figure 5 depicts a detailed embodiment of a printing head 15 for using the 
XYZ-gantry-type three dimensional printing apparatus 10 according to the invention. As 
shown in Figure 5, the printing head 15 exhibits an inclined orientation relative to the 
endless conveyor belt 19 on which the work piece 25-25’ is to be printed. The printing 
head 15 comprises a printing nozzle 15a through which the building material is ejected in 
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a molten manner, being molten plastics or other types of paste-like materials like food, 
concrete or biotechnical materials. Those past-like materials can be stored in a syringe 
that is being mounted right behind the printing head (15) and deposited on the endless 
conveyor belt 19 in accordance with the printing parameters processed by the supply / 
control unit 13 which controls the printing head 15 when printing the three dimensional 
work piece 25.

In order to allow the printing head 15, and in particular the printing nozzle 
15a to be positioned more closely towards the support platform 18 / the endless conveyor 
belt 19 without the risk of touching the support platform or the endless conveyor belt or 
the work piece to be printed in a layer wise manner, the printing head unit 15 and in 
particular the printing nozzle 15a exhibits a cone configuration with the nozzle outlet 15a 
positioned at the apex of the cone 22. In particular, the apex of the cone has a vertex 
angle Ψ, and half of the vertex angle Ψ, denoted with γ in Figure 5, is smaller than the 
maximum angle β of inclination of the printing head 15 and the XY-plane respectively, 
relative to the Z-direction formed by the plane of the support platform 18 (the endless 
conveyor belt 19).

Figure 6 and 7 discloses two methods according to the invention for 
printing a three dimensional work piece 25 using the gantry-type three dimensional 
printing apparatus 10 according to the invention.

A first implementation of the method for printing a three dimensional work 
piece using the gantry-type three dimensional printing apparatus 10 according to the 
invention is depicted in Figure 6. With this method in a first method step 1-A a computer 
model of an imaginary three dimensional work piece 250 (here depicted as a cube) with a 
height h and a width w) is loaded in the control unit 13 of the gantry-type three 
dimensional printing apparatus 10.

In a second step 1-B the imaginary three dimensional work piece 250 is 
deformed over an angle p such that the height h remains the same but that the width w of 
the imaginary three dimensional work piece 250 is transformed to a transformation width 
w’. The transformation angle p corresponds with tan(-1)(cos(a)) and the transformation 
width w’ equals w I sinus(a), with a being the inclination angle under which the gantry
type three dimensional printing apparatus will be printing the subsequent printing layers 
50. In particular the angle a corresponds with the inclination between the XY-gantry 16-17 
and the Z-direction formed by the support platform 18.

In a next step 1-C the transformed imaginary three dimensional work piece 
250’ is subdivided in a series of subsequent imaginary printing layers 50’. The printing 
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data corresponding with said subsequent imaginary printing layers 50’ are used by the 
control unit to control the printing head 15 of the gantry-type three dimensional printing 
apparatus 10 to print the three dimensional work piece 25 in a layer wise manner wherein 
each layer is printed at an inclination angle a.

In yet another embodiment of the method for generating a three 
dimensional printing model of a three dimensional work piece 25 to be printed with a 
gantry-type three dimensional printing apparatus 10 according to the invention is depicted 
in Figure 7. Also in a first step 2-A the imaginary model 250 of a three dimensional work 
piece 25 is loaded into the control unit 13 of the gantry-type three dimensional printing 
apparatus 10.

In method step 2-B the imaginary three dimensional work piece 250 is 
sliced under an angle a creating a sequence of multiple imaginary slices 50’ which 
imaginary printing slices 50’ are processed by the control unit 13 in order to control the 
printing head 15 in such manner that the actual three dimensional work piece 25 is built- 
up in a layer wise manner under an inclination angle a as defined by the method 
according to the invention.
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10 gantry-type three dimensional printing apparatus
11 frame
12 supply spool of building material
13 building material supply unit / control unit
14 supply line for building material towards printing head
15 printing head
15a material printing nozzle of printing head
16 Y-frame bar or Y-part of XY-gantry
16a bar guide
17 X-frame bar or X-part of XY-gantry
18 support platform or Z-part of XYZ-gantry
18a first conveyor roller
18b second conveyor roller
19 endless conveyor belt
20 support unit of Z-part of XYZ-gantry
20’ another support unit of Z-part of XYZ-gantry
20a support roller of support unit of Z-part of XYZ-gantry
21 heating means or suction means
22 cone shape of material printing nozzle of printing head
22a vertex angle Ψ
23 inclination angle setting means
24 support flange of XY-gantry 16-17
25 three dimensional work piece
25’ another three dimensional work piece
26 support flange of support platform 18
27 fixating pin of setting means
30 pivot point
50 slices
250 imaginary work piece
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CONCLUSIES

1. Een driedimensionale printinrichting van het gantry-type voor het laagsgewijs 
printen van een driedimensionaal werkstuk met behulp van een bouwmateriaal, waarbij de 
inrichting ten minste omvat:

een frame met een XYZ-gantry;
een printkopeenheid die met de XYZ-gantry is verbonden;
een toevoereenheid voor bouwmateriaal voor het toevoeren van 

bouwmateriaal naar de printkopeenheid; en
een ondersteuningsplatform waarop het driedimensionale werkstuk in lagen 

wordt geprint, waarbij het ondersteuningsplatform onderdeel vormt van de XYZ-gantry en 
beweegbaar is in de Z-richting, waarbij

de printkopeenheid beweegbaar is in een XY-vlak dat onder een hoek staat 
ten opzichte van de Z-richting en waarbij

het ondersteuningsplatform is samengesteld als een eindloze transportband 
dat parallel met de horizontaal is gelegen.
2. De driedimensionale printinrichting van het gantry-type volgens conclusie 1, 
waarbij de transportband vervaardigd is van een vezelcomposietweefsel.
3. De driedimensionale printinrichting van het gantry-type volgens conclusie 2, 
waarbij het vezelcomposietweefsel geïmpregneerd is met een epoxyhars.
4. De driedimensionale printinrichting van het gantry-type volgens conclusie 1, 
waarbij de transportband vervaardigd is van een metalen plaat.
5. De driedimensionale printinrichting van het gantry-type volgens conclusie 4, 
waarbij de metalen transportband is vervaardigd van een metaallegering met een lage 
thermische uitzetting, of een kunststof met een hoge thermische weerstand.
6. De driedimensionale printinrichting van het gantry-type volgens een of meer 
van de conclusies 2-5, waarbij de transportband voorzien is van een niet-permanente 
hechtende laag.
7. De driedimensionale printinrichting van het gantry-type volgens een of meer 
van de voorgaande conclusies, waarbij het ondersteuningsplatform verder 
aanzuigelementen omvat voor het creëren van een vacuüm of onderdruk tussen het 
ondersteuningsplatform en het te printen driedimensionale werkstuk.
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8. De driedimensionale printinrichting van het gantry-type volgens een of meer 
van de voorgaande conclusies, waarbij het ondersteuningsplatform bovendien 
verwarmingselementen omvat die in de Z-richting zijn geplaatst voor het verwarmen van de 
eindloze transportband.
9. De driedimensionale printinrichting van het gantry-type volgens een of meer 
van de voorgaande conclusies, waarbij het ondersteuningsplatform verder koelelementen 
omvat die in de Z-richting zijn geplaatst voor het koelen van de eindloze transportband.
10. De driedimensionale printinrichting volgens conclusie 9, waarbij de 
koelmiddelen een of meer koelventilatoren omvatten die boven het ondersteuningsplatform 
zijn opgesteld en naar het op het ondersteuningsplatform te printen product zijn gericht.
11. De driedimensionale printinrichting van het gantry-type volgens een of meer 
van de voorgaande conclusies, verder omvattende instelmiddelen voor het instellen van de 
hellingshoek van het XY-vlak ten opzichte van de Z-richting.
12. De driedimensionale printinrichting van het gantry-type volgens een of meer 
van de voorgaande conclusies, waarbij de printkopeenheid een spuitopening omvat met 
een conische vorm, met de spuitmondopening geplaatst op de apex van de conus.
13. De driedimensionale printinrichting van het gantry-type volgens conclusie 12, 
waarbij de apex van de conus een tophoek Ψ bezit, waarbij 1ΧΨ (γ) < maximale hoek β van 
de helling van het XY-vlak ten opzichte van de Z-richting.
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ABSTRACT

The invention relates to a gantry-type three dimensional printing apparatus 
for printing a three dimensional work piece in a layer wise manner using a building 
material, said apparatus comprising at least: a frame with an XYZ-gantry; a printing head 
unit coupled to said XYZ-gantry; a building material supply unit for feeding building 
material to said printing head unit; and a support platform on which said three dimensional 
work piece is being printed in layers, said support platform being part of said XYZ-gantry 
and is movable in the Z-direction.
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Daze schriftelijke opinie bevat een toelichting op de volgende dncierdeJen:
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KI Onderdeel V

Basis. van de schrifielijke opinie

Vcorrnng

Vasti-stelling nieuwheid, inventiviteit en industriële toepasbaarheid niet mogelijk 
Ds aanvraag heeft betrekking op meer clan éér. uitvinding

Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en 
industriële toepasbaarheid

□ Onderdeel VI Andere geciteerde documenten
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1, Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het 
onderzoek

8. Met betrekking tot nucleotide enfof aminozuur sequenties die genoemd worden in de aanvraag en relevant 
zijn voor de uitvinding zoals beschreven in de conclusies, is dit onderzoek gedaan op basis van:

a. type materiaal:

O sequentie opsomming

□ tabel met betrekking tot de sequentie lijst

b. vorm van het materiaal:

Ώ op p apier

P in elektronische vorm

o. moment van indie ning/éantevering:

O opgenomen in de aan vraag zoals ingediend

□ safnen met de aanvraag elektronisch ingediend

□ later aaageleverd voor tiet ondetzoek

3. □ in gevat er meer dan één versie of kopie van een sequentie opsomming of tabel met betrekking op een
sequentie is ingediend of aangeleverd, zijn de benodigde verklaringen ingediend dat de informatie in de 
latere of additionele kopieën identiek is aan de aanvraag zoais ingediend of niet meer informatie bevatten 
dan de aanvraag zoals oorspronkelijk werd ingediend.

4, Overige opmerkingen:

NLWB' iJufy:2ÖÖë).
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Onderdeel V Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriële 
toepasbaarheid

1. Verklaring

I ndustriële toepasbaarheid

Nieuwheid Ja: Conclusies 2, 3, 5-13
Nee: Conclusies 1,4

Inventiviteit Ja; Conclusies
Nee: Conclusies 1-13

Ja: CöricluSies T-T3
Neë: Conclusies

2. Citaties en toelichting:

Zie aparte bladzijde

Onderdëei ViH Overige opmerkingen

De volgende opmerkingen met betrekking tot de duidelijkheid van de conclusies, beschrijving, en figuren, of met 
betrekking tot ds vraag of de conclusies nawerkbaar zijn, worden gemaakt'

Zié aparte bladzijde

NUSZB (JufySÖÓë).
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ad Box No. VIII

1 To improve the intelligibility of the claims, the features of at least the 
independent claims should be provided with reference signs placed in 
parentheses,

2 Claim 5 lack clarity. Claim 5 depends on claim 4, which requires that the 
transport belt be make of a metal. Claim 5 however claims that the transport 
belt can be made of a plastic, which is inconsistent with the requirement of 
claim 4.

ad Box No. V
The foilowing documents are referred to:

D1 CN 205 522 542 U (COLOR RICH 3D TECH CO LTD) 31 augustus 2016

D2 US 2013/026680 A1 (EDERER INGO [DE] ET AL) 31 januari 2013

D3 US 2015/042018 At (GUNTHER JOHANNES [DE] ET AL) 12 februari 2015

D4 US 2015/224718 A1 (EDERER INGO [DE] ET AL) 13 augustus 201 5

3 D1 discloses a three-dimensional printing apparatus of the gantry type, 
comprising: a XYZ-frame (see fig. 1); a printhead (40) linked to the frame (see 
§25); a building material supply (implicit); a support platform (13), being part 
of the XYZ-frame, where the three-dimensional object (50) is formed layer by 
layer; wherein said platform (13) is in the form of a endless transport belt (13) 
moving horizontally (Z-axis); and wherein a printhead (40) is movable in the 
XY plane (see §29-30), which is at an angle (possibly 90°) relative to the 
horizontal (z-axis). This disclosure comprises all the technical features of 
claim 1 thus anticipating its novelty.

4 Di further discloses that the transport belt can be made of metal (see §26). 
This disclosure anticipates the novelty of claim 4,

5 The subject-matter of claims 2, 3. 5-10. 12 and 13 relates to constructional 
details which are simple functional adaptations. None of these adaptations 
seems to be related to the solution of the same problem as claim 1. Such 
functional adaptations are simply related to the materials used in the building 
process and the adapted working parameters, and as such can be adapted 
by the skilled person according to the circumstances. Furthermore, there is no

I S>i " '7 ’ e«’i 1
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evidence on file that any of the claimed adaptations provides any technical 
effect or advantage going beyond what can normally be expected. For these 
reasons, claims 2, 3, 5-T0» 12 and 13 do not involve an inventive step.

6 Notwithstanding the above novelty objection, the subject-matter of claim 1 
does not involve a.n inventive step.

6.1 D2 discloses (see fig. 17-18) a three-dimensional printing apparatus 
comprising: a printhead (45); a building material supply (implicit); a support 
platform (11), where the three-dimensional object (36) is formed layer by 
layer, and in a continuous manner (see §145); wherein said platform (11) is in 
the form of a endless transport belt (11) moving horizontally (Z-axis); and 
wherein a printhead (40) is active in the XY plane (see e.g. fig. 18), which is at 
an angle (of less than 90°) relative to the horizontal (z-axis).

6.2 Claim 1 differs from D2 in that It explicitly claims a gantry to ensure the 
working spatial relationship between the building platform and the printhead.

The provision of a gantry, associated with driving means, or an equivalent 
structure, to perform the same function, is however not only well known in the 
prior art (see e.g. D1, fig.l; and D4, fig. 1), but its presence Is also mandatory. 
Therefore, in carrying out the teaching of D2, the skilled person would 
necessarily build the mechanical parts (gantry or equivalent) to ensure said 
working relationship. For these reasons, claim 1 does not involve an inventive 
step.

7 Claim 11 relates to the presence of adjustment means suitable to change the 
angle between the XY plane and the Z direction. The presence of angle 
adjustment means is disclosed in the prior art, in association with three- 
dimensional building system based on the solidification of powder layers (see 
D2, §40, 46, 123; and D4, §120) solidification. Such an adjustment, and the 
means to effect it, are thus obvious measures to the skilled person, insofar as 
the problem solved is similar, i.e. to work at the best angle in view of the 
materials used and/or shape of the objects produced. For these reasons, 
claim 11 does not involve an inventive step.


