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(54) Title : MACHINE FOR PRODUCING CIRCULAR PRODUCTS BY MEANS OF LAYER-BY-LAYER ADDITION 

(54) Titre : MACHINE POUR LA FABRICATION DE PRODUITS CIRCULAIRES PAR ADDITION COUCHE PAR COUCHE 

(57) Abstract : The invention relates to a machine 
for the layer-by-layer production of objects, compri
sing: a circular rotary container arranged in the lower 
part (B), the inside thereof being provided with inde 
pendently and vertically motor-driven cylindrical 
crowns (7); and a stationary part that tops the contai
ner. The machine also includes at least one produc
tion unit comprising a first station (1) for distributing 

7 the layer of product, a second station (2) for evening 
out the thickness of the layer, a third station (3) for 
controlling and regulating the temperature of the next 

A, layer, a fourth station (4) for solidifying the useful 
surfaces of the layer of product, a fifth station (5) for 

Fig 1 g controlling and regulating the temperature of the 
layer that has just been deposited, and a sixth station 

2 (6) for treating and impregnating the layer.  

-s (57) Abr6g6 : Machine de fabrication d'objet couche 
6 3 par couche comportant un bac circulaire rotatif situ6 

5 4 A la partie inf6rieure (B) dont l'intbrieur est pourvu 
R ~ de couronnes cylindriques motoris6es verticalement 

de faqon ind6pendantes (7) et une partie fixe qui 
o coiffe le 

bc..container [Suite sur la page suivante]
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bac, la machine comprenant aussi au moins une unite de fabrication comportant un premier poste (1) pour distribuer la couche de 
produit, un deuxi&me poste (2) pour 6galiser 1'6paisseur de la couche, un troisi&me (3) pour contr6ler et r6guler la temperature de 
la couche qui arrive, un quatri&me (4) pour solidifier les surfaces utiles de la couche de produit, un cinqui&me (5) pour contr6ler et 
r6guler la temperature de la couche qui vient d'etre d6pos6e et un sixi&me (6) pour trailer et impr6gner la couche.
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DESCRIPTION 

MACHINE FOR PRODUCING CIRCULAR PRODUCTS BY MEANS OF LAYER-BY

LAYER ADDITION 

5 

The difficulty encountered on current layer-by-layer powder sintering machines is their 

low capacities due to the alternating linear sweeping of the work area, which is a 

handicap because the back-and-forth movements take considerable time, which is 

0 detrimental for circular parts with a large diameter, and also because the cooling of the 

parts produced in the containers is very time-consuming.  

The temperature of the deposited layers is practically not controlled or regulated 

continuously, which requires a certain time for cooling before it is possible to apply new 

5 layers, as well as afterwards to remove the finished parts from the container holding 

them.  

The principle of construction by stacking layer by layer is natural and has been used 

since the beginning of time to construct buildings, even before the Egyptian pyramids.  

0 

It is now allowed to build products with very complex helical shapes with increasingly 

thin layers, which were never before possible to manufacture with the tools of the time, 

owing to cumulative technical progress made simultaneously in all fields: 

5 - the precision of mechanical construction, 

- resin polymerization, laser powder sintering, cutting thin sheets, and adding material, 

- the performance of the computer hardware added to that of software packages, 

- the possibilities for sending files over the Internet, 

- the machines that manufacture successive layers by using the received files directly, 

0 - as well as owinq to the CARPYZ computer tool, which allows the rapid online 

creation of new products with very complex helical shapes and makes it possible to
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have them generated and manufactured by sending files anywhere in the world, 

bringing them from virtual to concrete almost instantaneously.  

Many Patents show the interest paid to machines for layer-based manufacturing: FR 

5 2166526 (1973), US 5,637,175 (1997), EP 1,358,994 (2003), W02004/108398 (2004), 

etc.  

The principle of a rotating circular plate making it possible to successively distribute the 

work to stations placed around the plate is also very old (so-called transfer machines).  

0 

This new design and construction possibility for machines that build layer by layer is 

remarkable in that they have a circular container situated in the lower part (B) that 

rotates continuously or stepwise on a fixed base (D) and the inside of which is provided 

with independently vertically motorized cylindrical crowns (7) that receive the successive 

5 layers, and in the upper part of the machine a stationary part that caps the container and 

comprises, contained in an angular portion of the surface of the circle of the lower 

container (fig. 1), at least one manufacturing unit which in turn is divided into several 

successive sections and along cross-section A-A', the first (1) distributes the layer of 

product from a store, the second (2) evens out the thickness of the layer of product or 

0 compresses it and sends the excess distributed product to the store, the third (3) makes 

it possible to control and regulate the temperature of the next layer with a stationary 

plate, which is preferably microporous, the fourth (4) is that where the useful surfaces of 

the layer of product to be kept are swept either by the laser to melt them or by spraying 

an additive to agglomerate them or other means to modify the consistency of the 

5 product, the fifth (5) makes it possible to control and regulate the temperature of the 

layer just deposited, preferably using a hollow cylinder with a controlled and regulated 

temperature whereof the periphery rotates with the layer, a sixth (6) makes it possible to 

treat and impregnate the layer before presentation to the following manufacturing unit by 

adding a complementary product by spraying or by the presence of a gas.  

0
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It is also remarkable that the independent circular crowns (7) individually and vertically 

sink in and divide the surface of the container into circular sectors that are treated 

independently by the six stations of the upper part of the machine, which in turn are 

adapted to treat each of the crowns individually.  

5 

When necessary, the successive positions of the stations (1-6) are moved relative to one 

another.  

The lower container (B) rotates in a programmed manner on a stationary base (D) and 

0 they are temporarily secured to each other for handling, and the lower container is 

provided with lifting (9) and tilting (8) rings to that end.  

On the floor, motorized devices make it possible to fasten the base on a specific and 

stable point during manufacturing.  

5 

It should be noted that during manufacturing periods, the machine is kept in a sealed, 

atmosphere- and temperature-controlled enclosure and the lower container is provided 

with a device that makes it possible to maintain a slight overpressure using a compatible 

filtered gas taken from the controlled atmosphere of the enclosure.  

0 

In another aspect, the invention provides a machine that manufactures layer by layer, 

characterized in that it has a circular container situated in the lower part that rotates 

continuously or stepwise on a fixed base, the inside of the circular container is provided 

with independently vertically motorized cylindrical crowns that receive the successive 

?5 layers, and in the upper part of the machine a stationary part caps the container and 

comprises, contained in an angular portion of the surface of the circle of the lower 

container, at least one manufacturing unit which in turn is divided into several successive 

sections, the first distributes the layer of product from a store, the second evens out the 

thickness of the layer of product or compresses it and sends the excess distributed 

30 product to the store, the third makes it possible to control and regulate the temperature of 

the next layer with a stationary plate, which is preferably microporous, the fourth is where
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the useful surfaces of the layer of product to be kept are swept either by the laser to melt 

them or by spraying an additive to agglomerate them or other means to modify the 

consistency of the product, the fifth makes it possible to control and regulate the 

temperature of the layer just deposited, preferably using a hollow cylinder with a controlled 

5 and regulated temperature whereof the periphery rotates with the layer, and the sixth 

makes it possible to treat and impregnate the layer before presentation to the following 

manufacturing unit by adding a complementary product by spraying or by the presence of 

a gas.  

0 The diagrammatic drawings and the indicated elements are provided non-limitingly.  

The drawing (Fig. 1) shows, on an angular sector, an independent manufacturing unit 

which in turn is divided into several sectors (1 to 6). The remainder of the 1800 of the half

circle of the drawing shows a top view of the circular crowns in the lower container (7).  

5 

It shows that the 1st zone distributes each layer of product on the complete circle portion 

(1) or on the active circular crowns chosen from the lower container (7); the 2 nd evens out 

the thickness of the layer of product, or compresses it, and recovers the excess product 

(2); the 3 rd makes it possible to control and regulate the upstream temperature (3); the 4 th 

0 is when the lasers write on the product by melting it or other methods are used that add 

material, or modify the consistency of the product (4); the 5 th makes it possible to control 

and regulate the downstream temperature (5); and the 6th is used to add an additional 

product by spraying or impregnation or by the presence of a gas or mist (6).  

?5 The circular arrow shows the direction of rotation of the lower container, which is reversible 

(R container).  

Along cross-section A-A', drawing (Fig. 2) shows, as a non-limiting example, the product 

distributing device, drawing (Fig. 3) shows a device evening out the layer of product, 

30 drawing (Fig. 4) shows a device that makes it possible to regulate the temperature, and 

drawing (Fig. 5) shows a spraying device for impregnation of the product.
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Drawing (Fig. 6) diagrammatically and non-exhaustively shows manufacturing details of 

the lower container (B) of its lower chamber, a circular container (C) and the base (D), 

which are traditional elements used in the construction of machines that do not claim any 

5 novelty in themselves but are part of a whole: 

(8) tilting ring, (9) lifting rings, (10) lifting screw of the crowns, (11) protective bellows for 

the screws, (12) motor of the screws, (13) devices for motorized lifting and movement of 

the base, (14) rack gear motor for rotating the container, (15) central bearing for centering 

0 the container on the base, (16) electricity transfer rings, (17) bearings for rotating the 

container on the base, (18) dust-protection skirts, (19) batteries for autonomy of the 

movement of the base, (20) device for blocking the base precisely in position in the 

working position.  

5 Throughout this specification the word "comprise", or variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of a stated element, integer or 

step, or group of elements, integers or steps, but not the exclusion of any other element, 

integer or step, or group of elements, integers or steps.
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CLAIMS 

1. A method for designing and building a machine that manufactures layer by layer, 

characterized in that the machine has a circular container situated in the lower part that 

5 rotates continuously or stepwise on a fixed base, the inside of the circular container is 

provided with independently vertically motorized cylindrical crowns that receive the 

successive layers, and in the upper part of the machine a stationary part caps the 

container and comprises, contained in an angular portion of the surface of the circle of the 

lower container, at least one manufacturing unit which in turn is divided into several 

0 successive sections, the first distributes the layer of product from a store, the second 

evens out the thickness of the layer of product or compresses it and sends the excess 

distributed product to the store, the third makes it possible to control and regulate the 

temperature of the next layer with a stationary plate, which is preferably microporous, the 

fourth is where the useful surfaces of the layer of product to be kept are swept either by 

5 the laser to melt them or by spraying an additive to agglomerate them or other means to 

modify the consistency of the product, the fifth makes it possible to control and regulate 

the temperature of the layer just deposited, preferably using a hollow cylinder with a 

controlled and regulated temperature whereof the periphery rotates with the layer, and the 

sixth makes it possible to treat and impregnate the layer before presentation to the 

0 following manufacturing unit by adding a complementary product by spraying or by the 

presence of a gas.  

2. The method for designing and building a machine that manufactures layer by layer 

according to the preceding claim, characterized in that the independent circular crowns 

?5 individually and vertically sink in and divide the surface of the container into circular 

sectors that are treated independently by the six stations of the upper part of the machine, 

which in turn are adapted to treat each of the crowns individually.  

3. The method for designing and building a machine that manufactures layer by layer 

30 according to any one of the preceding claims, characterized in that the successive 

positions of the stations are moved relative to one another.
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4. The method for designing and building a machine that manufactures layer by layer 

according to any one of the preceding claims, characterized in that the lower container 

rotates in a programmed manner on a stationary base and they are temporarily secured 

5 to each other for handling, and the lower container is provided with lifting and tilting rings 

to that end.  

5. The method for designing and building a machine that manufactures layer by layer 

according to any one of the preceding claims, characterized in that on the floor, motorized 

0 devices make it possible to fasten the base on a specific and stable point during 

manufacturing.  

6. The method for designing and building a machine that manufacture layer by layer 

according to any one of the preceding claims, characterized in that during manufacturing 

5 periods, the entire machine is kept in a sealed, atmosphere- and temperature-controlled 

enclosure and the lower container is provided with a device that makes it possible to 

maintain a slight overpressure using a compatible filtered gas taken from the controlled 

atmosphere of the enclosure.  

o 7. A machine that manufactures layer by layer, characterized in that it has a circular 

container situated in the lower part that rotates continuously or stepwise on a fixed base, 

the inside of the circular container is provided with independently vertically motorized 

cylindrical crowns that receive the successive layers, and in the upper part of the machine 

a stationary part caps the container and comprises, contained in an angular portion of the 

?5 surface of the circle of the lower container, at least one manufacturing unit which in turn 

is divided into several successive sections, the first distributes the layer of product from a 

store, the second evens out the thickness of the layer of product or compresses it and 

sends the excess distributed product to the store, the third makes it possible to control 

and regulate the temperature of the next layer with a stationary plate, which is preferably 

30 microporous, the fourth is where the useful surfaces of the layer of product to be kept are 

swept either by the laser to melt them or by spraying an additive to agglomerate them or



8 

other means to modify the consistency of the product, the fifth makes it possible to control 

and regulate the temperature of the layer just deposited, preferably using a hollow cylinder 

with a controlled and regulated temperature whereof the periphery rotates with the layer, 

and the sixth makes it possible to treat and impregnate the layer before presentation to 

5 the following manufacturing unit by adding a complementary product by spraying or by 

the presence of a gas.
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