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(54) INJECTION PRINTER FOR CEMENT AND METHOD FOR PERSONALISING TREATMENTS FOR 
CONSTRUCTION

(57) The application relates to a process that allows
the personalisation of treatments (ceramic tiles, paving
tiles, etc.) such that customers provide the images that
they wish to see on walls, floors or facades. The process
allows production to be completely automatic, with no
difference from current processes that reproduce pre-es-
tablished designs selected from a catalogue, and at the
same price. The injection printer for cement consists of
a circular circuit formed by a circular or polygonal frame

that will rotate in the horizontal plane, in which preferably
14 moulds, and 14 elements that will act on said moulds,
will be placed, said elements including means for adding
drops or lines to create the image, with the addition of a
background layer, an intermediate layer, and the back
layer, being recommended, and being equipped with
means for pressing and detachment, for printing identi-
fiers and extraction (IE), as well as cleaning means (L).
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Description

OBJECT OF THE INVENTION

[0001] This invention refers to a machine designed to
produce pressed cement coatings for construction of
buildings, pools, public works, etc. to cover floors, walls,
ceilings and facades.
[0002] Is also the object of the invention a method for
personalizing treatments for construction applicable to
the machine of the invention, as well as the production
of other type of coatings such as tiles, slabs, plastic and
metal parts, of glass or any other material to cover floors,
walls and facades.

BACKGROUND OF THE INVENTION

[0003] Machinery for producing slabs based in hydrau-
lic or of other types of presses is known that allows man-
ufacturing one slab each time. The product has been
traditionally called "hydraulic slab" since this type of press
has replaced the preceding presses of more rudimentary
technology ("of balls..") and it is the result of pressing, in
a mold, a layer of white cement with mineral dyes or grey
cement; mashing with water and marble dust (apparent
face), on which one or two layers of mixed grey cement
with marble dust or sand are deposited but without adding
water (back).
[0004] The product possesses an upper face (appar-
ent face) that can be smooth or with reliefs ("machicola-
tion") and of different types of coloring:

• Different grey shades,
• Of varied colors, monochrome or with geometric pat-

terns, mottled or abstract.

[0005] The lower face has a color and texture similar
to the cement formwork.
[0006] Also, automatic or semi-automatic machines
are known for producing terrazzo as well as semi-auto-
matic machines for producing smooth hydraulic slab
(monochrome and without drawing) but without inci-
dence in the market.
[0007] In any of these cases, the capacity of person-
alization of the products obtained is minimum with the
limitations that means.

DESCRIPTION OF THE INVENTION

[0008] The machine that is preconized solves in a fully
satisfactory manner the above exposed problems, mak-
ing possible to include personalized images in the pro-
duction chain of treatments for the construction, so that
it does not mean an increase of price with respect to the
treatments chosen from catalog.
[0009] That means that, if a customer is willing to affix
a personalized photo, he obtained on his own, for exam-
ple on the wall of his kitchen or on the floor of his dining

room, this is possible without altering the industrial proc-
esses, therefore the price will be the same and, conse-
quently, it will be available to any customer.
[0010] For this, and more concretely, the machine of
the invention is materialized in an automatic computer-
controlled or dedicated processor-controlled machine.
[0011] The printer of the machine includes one or sev-
eral controller cards: For the general synchronization, for
the control and maintenance of materials in mixing boilers
and for the control of adding material from the injectors
and their travel with respective positioning trolleys. The
technology to be used in these controller cards can be
of the "wiring" type or also it can be implemented by
means of cards having programmable microprocessor.
The tasks these cards are charged with are similar to
those that are charged to control ink-jet printers.
[0012] The final product is the so-called "hydraulic
slab" produced in a fully automatic manner, which can
reproduce designs or photos in electronic format stored
in a memory, which can be provided by the industry itself
or by the customer, obtained with digital cameras, mobile
phones, design applications etc.
[0013] To correctly understanding, it must be added
that the image in electronic format can be reproduced
one or several times on each slab or can be divided, like
the parts of a mosaic, between the slabs designed to
cover a surface; the reconstruction of the full image will
occur when all of them have been placed at their place.
[0014] The manufacturing process includes drying the
parts and their further immersion in a tank of water (or,
instead, irrigation), to complete the cement setting. This
subprocess is not included in this description as it is the
same, more or less automated, as in the traditional pro-
duction.
[0015] The production process being completed, it can
be proceeded to polishing without abrasives, it can be
opted for textile, synthetic or natural materials or for an-
other proceeding but this process is optative to provide
the product with a brightness that, anyway, it will acquire
along the time as the surface is being stepped on or
cleaned with mops, soft clots, pressurized water etc.; on
this point, it has to be warned that the chemical polluting
products, such as bleaches, are not necessary for its
cleaning.
[0016] The design will be modular, based on the inter-
face strategy that allows to replace a module by another:
To be improved, of different technology or due to failure
of the original.
[0017] Operating pressure systems will make neces-
sary the inclusion of non-return valves, potentially of dif-
ferent technologies.
[0018] The pressing and up/down systems of the base
and lid of the mold can be implemented with hydraulic,
pneumatic...technology.
[0019] The driving elements can be implemented by
means of electric, hydraulic or air motors.
[0020] The injectors can be similar to those used in the
packaging industry or implementing other solutions, for
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example, based on fluids heating. The type of implemen-
tation of the injectors will affect the final image resolution
that is expected to provide the product with, this later
been understood as more or less "pixelated",
[0021] The travel of the trolleys, as well for the cement
injectors as for the ink injectors of the identifiers printing
element, can be carried out by means of pulley and fixed
union cable by tooth belt or by another proceeding.
[0022] The white cement, the marble dust and the min-
eral dyes, it is possible that they require to be ground to
achieve a sufficiently fine grain depending on the type of
injector.
[0023] The dispensers of materials for the back of the
part can be implemented with a simple horizontal travel
trolley and take profit of the gravitational force or also
with air pressure systems, centrifugal systems or mixed.
[0024] The exact positioning of the underframe and of
the base of the mold can make necessary to include
stops, travel anchors and position detectors of the "end
of stroke" type, of mechanical, optical, etc. technology.
[0025] The details of the type of technology, for exam-
ple, pneumatic or hydraulic, will have to be determined
in the moment of the construction depending on the tech-
nological and budget availabilities.
[0026] At least a number of 8 colors is advised for a
best adaption to the electronic formats and because it is
a well-proved option in other technologies, although it is
not an essential requirement. Another factor to be borne
in mind is the diversity of mineral dyes available.
[0027] According to this recommendation, the machine
will have a circular circuit formed by a circular or polyg-
onal underframe that will rotate on the horizontal plane,
in which preferably 14 molds, and 14 elements will be
placed that will act on them, these elements will include
means for adding drops or strokes to create the image,
being advisable adding a background layer, as well as
an intermediate layer, as well as adding on the back,
counting on pressing or removing, of identifiers printing
and withdrawal means, as well as cleaning means.
[0028] It shall be clarified that the number of molds can
vary but a number of molds equal to that of the operating
elements is advisable, to avoid useless components. To
facilitate the description, the number of 14 will be as-
sumed.
[0029] The underframe with the molds will be carried
out with the following architecture:
The architecture of the rotatory underframe can be im-
plemented in a similar way as it was traditionally made
in machines for the production of terrazzo or for its prior
polish before it is delivered.
[0030] The underframe will have to allow mounting in
horizontal assembly of the 14 molds on its upper part. In
the lower, 14 bases of the mold pressure/rotation actu-
ators will be assembled. It can be implemented by means
of metal profiles and plates, of steel or alternative mate-
rials that provide similar benefits.
[0031] In order to avoid unwanted vibrations, it will be
preferable to join the underframe to a central rotation

shaft, for example, by means of crossbars or blades,
avoiding its travel on rails or guides fixed on the floor.
[0032] For structural simplicity and in order to improve
the mechanical and energy effort, it is advisable that the
driving element is placed on the external part of the un-
derframe assembly, by means of a pulley in the motor
and crown in the underframe and tooth tangential contact
or by friction; except in the case that the shaft of the un-
derframe is coincident with that of the motor with tech-
nology for an accurate rotation by angles. The belt drive,
being possible, is not advisable as it adds unnecessary
complications.
[0033] In either case the position of each mold must
be accurately fixed for:

the correct operation of the injectors that release
drops or strokes on the base of the mold and,
of the pressing and removing element that will re-
quire the exact positioning as well of the lid as of the
base of the mold.

[0034] Each mold will be formed by a framework and
a base with a single lid for all of them assembled on the
upper pressing element.
[0035] The framework, of steel or of another material
having sufficient mechanical characteristics, will be hor-
izontally assembled on the underframe and will have a
geometric shape. For example, the figures: square, rec-
tangle, triangle or hexagon, allow to cover a surface in a
simple manner without leaving gaps. The upper internal
edge of the framework can be slightly beveled in order
to facilitate the insertion of the lid.
[0036] In order that the framework is more accurately
fit to the base of the mold, it can be opted for an archi-
tecture in which it will be open, at least, by one of its
angles; in the case of the circle, a cut is convenient at
the point opposite to the junction to the underframe and
the bevel of the faces so generated. The opening will be
closed with a sufficient force with pressure devices of
any type (including bolt fit) that will act on the two ends
to be joined in order that the framework is fit to the base
of the mold.
[0037] Anyway, the framework will have to be joined
to the underframe at least by one point, angle or side. It
can be also opted for elastic spring clamping or of another
type.
[0038] The base will be a plate having the necessary
mechanical benefits of shape and sizes within the frame-
work and it will be polished on its upper face. The thick-
ness can vary depending on the material used and its
horizonal sizes, but approximately 2 or 3 centimeters are
expected. On its lower face, it will be joined, in horizontal
position, to a lifting mechanism and another rotatory but
so that (the base) can be lifted up to the vertical position
for withdrawing the part.
[0039] The lifting mechanism will be joined by its lower
part to the base of the underframe and it will exert half
the pressing pressure by means of the mold base being
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balanced by the upper pressure mechanism (operating
element 12th) that will exert the pressure by means of the
lid. The movement of the 2 pressure elements (lower and
upper) will locate the base at the suitable height for each
of the 5 mold operation steps:

1 Adding materials (1st to 11th elements)
2 Pressing (2nd element)
3 Removing (12th element)
4 Printing part identifiers (13th element)
5 Withdrawing (13th element)
6 Cleaning (14th element)

[0040] The rotation mechanism of the base will act only
at the step of removing, carrying out one or several slight
rotations of the base on the horizontal plane to get rid of
the suction cup effect last, it will rotate to leave the base
at the initial position ready to fit once again in the frame-
work. To secure the correct position of the base with re-
spect to the framework stop and travel anchors can be
used. It would be possible to prescind from this mecha-
nism only if there were no adhesion of the pressed ce-
ment part to the base of the mold, but generally the rubber
bases avoid the adhesion but produce a coarser finish
of the upper of the part.
[0041] It is possible, depending above all of the sizes
of the slab, that it is necessary to add an extension crown
to the surface of the base of the mold during the step of
removing. This crow will have the same geometric shape
as the base of the mold on its internal face and will fit
with this later to extend its surface. On its external face,
the circular shape will be preferable and with the sizes
necessary in order that the upper surface (located on the
lower part of the mold as it is created face down) of the
slab does not remain "in the air" during the removing
rotation. The upper face of the base extension crown will
be polished as the mold base itself.
[0042] Optionally, a vibrator can be included that will
act on the mold base, once adding colors is finished (be-
fore or after the background color injection, element 9).
The objective is a best setting of the cement mixture lay-
ers but the side effects have to be assessed, as well on
the integrity of the "printed" images as on the structure
of the frame and the mold itself.
[0043] As for the operating elements, they will possess
the following architecture:
At least 8 deposits, one for each color, as the physical
nature of the color makes difficult to overlap them to ob-
tain intermediate tones.
[0044] A solution can be proposed with 16 deposits for
16 colors, but more colors, even though technically pos-
sible, would require an increase of resources that have
to be carefully valued.
[0045] Each of these 8 deposits will be formed by;

A mixing boiler with sensors to determine the de-
grees of viscosity and humidity of the mixture, which
shall be kept within limits by adding water and re-

mixing. The deposit can also possess a load sensor
in the event that measuring the weight is more prac-
tical than using dosing apparatuses. The sensors
will provide information for the deposit controller
card.

The boiler can be cylinder, conical, spherical etc.
shaped, but square or angular constructions have to
be avoided that make their cleaning and material
mixing difficult. The mixer can be located inside it; in
this case, it can be implemented as a mechanical
rotatory device with different architectures but pres-
surized air devices must be avoided that would pro-
duce bubbles difficult to eradicate. An alternative op-
tion for mixing is rotating the boiler itself.

Re-mixing will be periodically carried out to keep the
homogeneity of the mixture but it will be not contin-
uously under way in order not to interfere in the times
of the cement setting and its properties.

The boiler can be located next to (normally on its
external face) or directly on the underframe.

In a position preferably under the boiler, directly on
the position of the molds, the injector of the mixture
will be located which will travel on the horizontal
plane because of the straight horizontal travel of two
perpendicular trolleys. The injector will be connected
to the boiler by means of a flexible duct.

[0046] A boiler (9th element), similar to the preceding
ones, will be in charge of evenly adding on the full surface
(on the drops or stokes of the tones added directly on
the base of the mold) a layer of background color. The
tone of this layer will depend on each image and it will
be added with an injector to cover surfaces. The layer of
background color has the objective of covering the pores
or areas left by the injection of drops or strokes.
[0047] Each boiler will possess a mixture propulsion
sub-system and another of automatic cleaning as well of
the deposit itself as of the ducts, of the sensors and of
the injector. It must be added that the load capacity of
the mixing boiler will be limited by the fact that the mixture
of cement will create material aggregations on the walls
of the full circuit, its periodical cleaning being required,
by means of pressurized water (with or without air) before
the aggregations harden. The cement setting time has
also to be borne in mind to determine the maximum time
that the mixture can be kept in the boiler without losing
its properties.
[0048] Anyways, the system should be cleaned by
hand with a longer periodicity at the same time its inspec-
tion and general maintenance are carried out.
[0049] As for the 10th element. It is very advisable to
include a deposit to adding a thin intermediate layer of a
mixture of grey cement with marble dust (or with finely
sifted sand for the construction), on the layer of back-
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ground color (9th element) to guarantee the perfect ad-
hesion of the "sandwich". The deposit will be formed by
a boiler having a dry material mixer and dispenser to
cover the full surface of the mold. The dispenser can be
located in a position lower than the boiler and this later
will be located laterally to the underframe or directly on it.
[0050] The 11th element will add a layer of grey cement
with sand (of the common type for the construction), sifted
to avoid gravel waste and lumps, with a boiler and an
adding mechanism similar to the 10th element.
[0051] Bearing in mind that the content of the deposits,
10th and 11th, is the same for any type of slab to be pro-
duced, they can receive the materials added separate or
already mixed.
[0052] It must be clear that the deposits, 10th or 11th,
supply dry material mixtures but they will have to be pe-
riodically cleaned with pressurized air/water to avoid ag-
gregations and lumps produced, eventually, because of
the residual humidity of the material (such as sand) or
environmental. Alternatively, the suitability to previously
drying the sand can be assessed.
[0053] In the surroundings of the circuit, the deposit of
water will also be located with its ducts and the deposits
for loading mineral dyes and, according to the architec-
ture used, white cement, grey cement, sifted sand and
marble dust.
[0054] The order of the colors in the mixing boilers is
conditioned by the loading technology used, in the sense
that such technology (Archimedean screw, pneumatic
tube..) facilitates or makes difficult the architecture of the
loading ducts and, consequently, the order of the colors
in the mixing deposits that will vary depending on the
needs. For example, in the event that the injector is made
to work as a tracer, this later will have to be that of the
first boiler, which will have to be borne in mind in the
loading order.
[0055] A same injector can work as tracer and, there-
after, as drops propulsor on the same mold and on others.
Also, the strokes of several injectors can be superposed
every time that the mold passes under each of them.
[0056] Thus, at least 2 types of architectures are pos-
sible:
Architecture n° 1 of duct having a sole load of pneumatic
tube technology. It facilitates a greater flexibility in the
order of loading the colors in the mixing deposits.

The loading duct will connect all the mineral dyes
loading deposits with all the mixing boilers being able
to adopt curved or partly straight paths. The origin
and the destination are determined by opening and
closing valves, the circuit being cleaned with pres-
surized air between two unloading operations if too
much waste remains.

Also, it will connect the loading deposits of marble
dust, sifted sand, white cement and grey cement with
all the pigments mixing boilers (1st...9th) and with the
10th and 11th deposits.

[0057] Architecture n° 2 of specific ducts: deposit of
mixing storage-deposit, with Archimedean screw tech-
nology.

In this type of architecture, each deposit of mineral
dyes is connected fixed with a single pigment mixing
boiler by means of an Archimedean screw, due to
the fact that this technology makes more complex
the inclusion of selection valves and cleaning the
circuit but, above all, because it makes more practi-
cal a straight path of the unloading duct, although a
curved path being technically possible with flexible
materials or a polygonal path with cardan transmis-
sion or equivalent. In this architecture, each mixing
boiler always receives the same pigment and each
injector always work with the same color.

In this case, there will be a single loading deposit
with the prior mixture of marble dust with white ce-
ment that will be connected with the 1st to 9th mixing
boilers by means of 9 different ducts (using a single
moving duct with 9 positions is mechanically more
complex). A radial architecture of these ducts is ad-
visable, locating the loading deposit at the center of
the full assembly on the rotation axis of the under-
frame so that the 9 ducts start from its base towards
the 9 boilers. With this architecture the content of
this last deposit will have to be fully replaced if it is
decided to change the white cement for grey or vice
versa.

According to this schema, it will be simpler to load
the 10th and 11th boilers with the materials already
mixed.

According to these constraints, the architecture n° 1
allows to produce in a single cycle, that means, the
underframe will be able to locate the molds under
each of the injectors turning around only once. The
architecture n° 2 can oblige that the underframe runs
around several times to locate the molds under the
suitable injector (or backward movements), during
which the rest of the operating elements will stay in
standby.

The technologies used for carrying the materials up
to the mixing boilers will also condition the choice of
the dosing method. In the case of the mineral dyes,
a simple manner to implement them will be by means
of dosing deposits at the unloading outlets of the
deposits of materials. In the case of the other mate-
rials, it can be more practical to measure the load in
the mixing deposit itself.

As for the 12th element, pressing element, it will pos-
sess a downwards pressure system fixed to an arch,
tower or any structure allowing the passage of the
underframe under it. At its lower part, the lid of the
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mold will be horizontally fastened and so that it can
be simply and quickly replaced or cleaned if neces-
sary, for the maintenance tasks. As it was already
explained, the full pressure force will be supplied at
equal parts by the said element and another pres-
sure element located under the base of the mold.

Simultaneously to the periodical cleaning of the mix-
ing deposits the lid of the mold will also be cleaned
to avoid the excess of material aggregation accumu-
lated with the successive pressing out. This opera-
tion can be carried by hand, bearing in mind its sim-
plicity or it can be automated with different technol-
ogies, including roller-shaped or disk-shaped brush-
es, pressurized air and water, waste vacuum clean-
ers, retractable arms and levers and boxes having
different shapes and closure systems for the devices
during and after the operation.

As for the thirteenth element, the order identifier ex-
traction and printing and the order number if it is dealt
with a mosaic that will re-construct the image. The
extraction will require the withdrawal of the part by
means of a carrying strip, having a size and shape
similar to those of the slab side, on which one of its
sides will rest. The cases of hand or automatic ex-
traction are proposed. In the first case it will be only
necessary to include a button, pedal or lever in order
that the operator indicates that the extraction has
been completed, its exclusion being the potential
cause of accidents. The approach of the automatic
extraction will require an independent device and its
design will have to be explained apart.

Printing identifying numbers will be done on any of
the 3 lateral parts (approximately from 1 to 2 cm high,
with the slab side length long) not subject to handling
during the extraction of the part or on its lower surface
that will be accessible because the part is manufac-
tured with its face up. Bearing in mind that the part
at that moment will have a poor consistency, inkjet
printing is the single advised.

As for the fourteenth element, that of the plate (base)
cleaning and eventually of the base extension crown
and framework of the mold after each extraction to
avoid that any particle of dust impairs the parts finish
quality. It will be carried out with mechanisms similar
to those disclosed for cleaning the lid of the mold
(12th element). Plate cleaning will include, in addi-
tion, its lubrication adding the lubricant on its surface
by means of a fluids dispenser, preferably a sprinkler
and further friction. The potential lubricants to be
used are several although it is advised to use the
traditional mixture composed of "cleaning petrole-
um" with linseed oil in a 3:1 ratio.

Passing now to describe the 1st to 9th mixing boilers,

the following operations will be carried out in them:

1. A prior water load will be added.

2. The pigment load will be added while it is pro-
ceeded to mixing while loading.

3. The marble dust and cement (white or grey)
load will be added, also keeping mixing active.
These materials can be added separately or pre-
viously mixed.

4. The viscosity and humidity degrees will be
measured and, if necessary, more water will be
added, re-mixing the content of the deposit until
the measures of viscosity and humidity are those
suitable. Periodically, the humidity and viscosity
degrees will be newly measured in event that it
was necessary to newly re-mix.

As for the molds, the following operation steps will
be carried out in them:
By the 1st to 11th operating elements:

1. Adding material.
In each mold, the lifting mechanism (lower
pressing element), after the steps of cleaning,
will lift its base up to the height necessary in
order that the base remains in the suitable po-
sition (height) of the framework, partly intro-
duced in it (adding position). If it has been de-
cided to adjust it, the closure mechanism will act
until it is tightly trapped by the sides of the frame-
work.
The frame will rotate so that each mold will be
successively located, first under each of the 8
color injectors, thereafter, under the injector of
the background layer and then under the injector
of the background layer and thereafter under the
material dispensers of the 10th and 11th boilers,
then under the upper pressing element, follow-
ing by the extraction station and, last at the
cleaning position. Of all the operations carried
out in the molds, the slower will determine the
time of rotation of the underframe complete cy-
cle that will be the sum of the time during which
the molds will be stopped while some task is
carried out in them and the time of travel from
one position to another according to the follow-
ing expression:

Td= time used for the travel of a mold from
one position to another one.

Tma = average operating time, with the time
when an element is operating on a mold,
including among them the step of extraction
(that can be by hand) of the part. This time
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will have to be calculated as the average of
operation times in each position (1..14) car-
rying out a sampling.

Tm = Slower Tma.

n = number of operating elements = number
of molds 

To determine the production final times the load-
ing, mixing and maintenance times have to be
added.

[0058] Operations to be carried out for material adding:

1.1 Injection of color drops or stokes. The injectors
can leave a color drop or a solid line, depending on
the nature of the design to be "printed".
If it is a photo, an abstract image or a mottled pattern,
the injectors will add drops of color.
If it is a geometric drawing, the injector operation as
tracer, adding a solid line of material can improve
the image final resolution. In this case, the gaps be-
tween stokes can be filled by means of the same
injector or the others or be left for the surfaces injec-
tor in the operation number 9.

1.2 Coating with an even layer of color to cover the
pores or small gaps left by the color drops or filling
the spaces left by the injectors operating as tracers
(9th element).

1.3 It has been advised to adding a thin layer formed
by a dry homogenous mixture of grey cement and
marble dust has been recommended in order to re-
inforce the junction between the layers of color and
that of the back. The ratios of cement and marble
dust depend on the type of cement and have to be
empirically concreted (10th element).

1.4 Adding a layer of a dry homogenous mixture of
grey cement with sifted sand (back). The thickness
of this layer and its ratios will depend on the qualities
of the materials, the resistance it is wished to provide
the part with and the weight of this later that can be
assumed (11th element).

[0059] By the 12th operating element. It is a complex
description as it includes the steps n° 2 and 3 and in
them, the 12th operating element interacts with the lifting
mechanism of the base of the mold.

2. Pressing
The lid of the mold goes down until it is introduced

within it, exerting pressure on the materials. At same
time, the base exerts an upwards pressure slightly
lower than that of the lid, so that, during the materials
pressing, the base goes down until it is located at
the lower limit of the framework, keeping during this
process a constant pressure controlled by means of
the information that the manometers of the two
pressing elements send to the controller card.

3. Removing the slab
If an extension crown has been included, it will have
to go up until its upper part is located at the same
height as the upper part of the base, creating an ex-
tension thereof. In order to secure a balanced up-
wards/downwards movement it will be convenient
that the base extension crown is moving fastened,
at least by three points, for example, three intercom-
municated plungers.
The driving element will turn the axis of the base
pressure element, making that this later rotates and,
if applicable, also the crown. The rotation will be of
a few degrees, just to secure the removal of the re-
cently pressed slab and it will be complemented with
another reversed direction that will leave the base
at its initial position. During the removal process, the
lid of the mold will have not moved.
Thereafter, the lower pressure element will lift the
base and the upper element will do the same with
the lid, synchronously until the slab goes out of the
framework by its upper part. At this point, the upper
pressure element will move the lid up to the standby
height taking it apart from the slab and the lower
element will finish lifting the base until locating it at
the extraction height.
If a base extension crown has been included, it will
have to go down to the cleaning position where it will
wait the incorporation to the mold base.

By the 13th operating element

4. Identifiers printing
An ink injector will print the identifier of the order on
one of the laterals of each slab or on its lower part
in order to facilitate the packaging. In addition, if it is
a mosaic slabs, the number of order of placement of
each of them will also be printed. A simple embodi-
ment consists of the horizontal movement of the in-
jector, left-right and vice versa, alternatively displac-
ing one position (line break) between each horizontal
travel.
During the identifiers printing, the access to the part
will be prevented to the operator who carries out its
extraction with safety measures to protect the first
and the second.

5. Extraction
The protection of the part will be withdrawn and the
operator will place the carrying strip on the lower side
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thereof and thereafter, with the other hand, he will
lift the base of the mold until leaving it in vertical
position, a moment when he will lift the part while he
takes it apart from the base of the mold, holding it
gently by its back part while he keeps it vertical with
the carrying strip until depositing it (without withdraw-
ing the strip) in vertical position in a drying box pro-
vided with stops that avoid the contact between con-
tiguous slabs.
In the case of deciding to fully automate the process,
the extraction can be carried out by means of an
articulated arm (robot).
Once the slab has been withdrawn from the base of
the mold, the operator will indicate it to the system
by means of some type of push-button or lever, to
which will follow the travel of the mold up to its fol-
lowing position in the 14th operating element while
the base is lowered down to the horizonal position
and the lower pressure element locates it at the
cleaning height passing through the framework
when coming down. If an extension crown has be
included to the base, these two will be adjusted to
each other until forming a surface without ups and
downs.

By the 14th operating element

6. Cleaning
Cleaning will be carried out prior to the travel of the
instruments to the base. Anyway, the base has to be
lubricated to allow that the following part is removed
without damaging it. If it is deemed necessary, the
elements involved can be closed and suck wastes.
Last, the cleaning instruments will be retracted to
allow the underframe travel, during which, the lower
pressure element will lift the base of the mold until it
occupies the adding position within the underframe.

[0060] As for the personalization process of the treat-
ments used that, as it was said before, is not only appli-
cable to the machine of the invention , but that is also
applicable to produce other types of coatings, such as
tiles, slabs, plastic and metal parts, of glass or any other
material to cover floors, walls and facades, it is a process
that allows that the purchaser of the product can supply
the images that he is willing to see reproduced on the
surfaces of the building, pool, etc.; so that the said draw-
ings can be incorporated to the automatic production sys-
tem without any difference with the automatic processes
that reproduce pre-established drawings.
[0061] In this manner, the production of fully person-
alized treatments will be not significantly more expensive.
[0062] For this, the production system will be compu-
terized and lines of "image printing" will be installed of
ink, cement or any other injection technology that do noes
not need to previously create stencils or templates. It is
advisable that the same system also allows writing the
numbers or codes of design and of order on the back of

the part to allow personalized packaging; in the case of
the drawings of the "mosaic" type, also, on a side or on
the back of the part the number of order will also be written
(printed) for an on the site assembly, according to the
schema supplied together with the packaged parts.
[0063] The drawings, in electronic format, will be added
to a printing queue (preferably) with priorities, so that the
standard drawings of the producer can be stored in the
memory together with the drawing supplied by the cus-
tomers. An algorithm will decide the printing order bear-
ing in mind the priorities and the state of the production.
[0064] In general terms, the process starts when the
customer contacts the technician (architect...) or the re-
tailer although also the producing industry can opt to have
its own points of sale or incorporate sale on-line. Anyway,
the customer must supply the drawings of the surfaces
to be covered (if necessary) and the images to be repro-
duced. To this set the directions will be joined with the
details and they will be forwarded to the department of
design (or equivalent) of the producer by means of a cor-
porative intranet, via e-mail or any other electronic com-
munication means including a secondary memory (USB
memories, disks...).
[0065] If it was necessary, the department of design
will perform the assembly bearing in mind that, some-
times, the image has to be distributed throughout the
surface to be covered, resulting in a "mosaic" that, when
assembled in the site, reproduces the original image (for
example a landscape or the floor mosaic of a Roman
villa); in other cases, the image is repeated on each part
one or more times, with the possibility that there are sev-
eral different images in alternate parts or any other cri-
terion.
[0066] If a simulation has been performed, the result
will be forwarded to the origin by the same intranet/email
proceeding etc. in order that the customer gives his
agreement or adds changes that will be returned to the
department of design. The department of design of the
producer shall have to give directions to the techni-
cian/retailer in order that the process does not perpetuate
itself. Once the simulation has been approved by the cus-
tomer, it will be proceeded to the production.
[0067] The image or images (depending on if it is a
repetition, variation or "mosaic") will be added to the print-
ing queue of the device (of injection...) in the order that
will correspond according to the criteria and priorities es-
tablished. At the same time, the schemas of the designs
assembly of the "mosaic" type will be printed on paper
or will be sent through electronic means.

DESCRIPTION OF THE DRAWINGS

[0068] To complement the description that will be done
below and in order to assist to best understanding the
characteristics of the invention, according to a preferred
example of practical embodiment thereof, a set of draw-
ings is attached as an integral part of the said description
in which, for illustration and not limiting purpose, the fol-
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lowing has been represented:

Figure 1. It shows of a plane view of the static struc-
ture that participates in the machine of the invention,
in which can be seen the 14 horizontal profiles rest
on a support mounted on the central pillar. The 14
peripheral vertical profiles remain concealed under
the ends to the horizonal ones.

Figure 2. It shows a profile view of the static structure
that contains only the constructive elements of the
line A-B-C of the Figure 1. It can be seen the support
for the S profiles and the CS and CI bearings for the
underframe anchor and two of the P pillars con-
cealed in the Figure 1.

Figure 3. It shows a plane view of the underframe.
The central pillar and the CS upper bearing, the S
lower support, the CR crown of tangential contact
and the MT motor with the PT contact pulley can be
seen.

Figure 4-A. It shows a profile view of the underframe.
Only the constructive elements of the A-B-C line of
the figure 3 have been represented. The P pillar can
be seen with the two CS and CI bearings, the TV,
TD and TH straps with the cut of the SI support with
the cut of the tangential contact crown with the pul-
leys of the CR motor.

Figure 4-B. Front view of a segment of the under-
frame. The P central pillar has been represented with
the TD and TV straps; also, the SI lower support and
the CI lower bearing. Have been included: the EPI
lower pressure element fastened to the SI lower sup-
port, with the EP pressure plunger, the MM frame-
work, the base of the mold or PL "tray", the MR tray
rotation motor and the PC and PR transmission pul-
leys.

Figure 5. It shows a plane view of a segment of the
framework, the CR tangential contact crown and the
BS strap can be seen; the framework of the MM mold
fastened by an A anchor and the CM framework clo-
sure. Also was included the MR tray rotation motor
with its AM anchor and PR pulley.

Figure 6-A. It shows a plane, elevation and profile
view of the tray.

Figure 6-B. It shows a plane and profile view of the
tray lifted in extraction position.

Figure 7. It shows a plane view complete schema of
the machine. The B underframe can be seen with
the horizontal profiles of the R static structure on the
support at the center thereof; anchored on the pro-
files, the mixing boilers of the C1..C8 eight colors

and the color of the CF background layer close to
the deposit "upside down" R1 intermediate fine. Lo-
cated only partly on the underframe, the R2 "upside
down" deposit under it appears the D dispenser. In
the 12th position, the upper pressing element is ar-
ranged, anchored by its upper part to the profiles;
under, appears the MM mold underframe. In the 13th

position, is arranged the IE printing and extraction
element and close to it, the L cleaning element.

[0069] The train of deposits of P1 ...P8 mineral pig-
ments has been drawn together with those of CB white,
CG grey cement and PM marble dust. On the deposits,
the D dosing apparatuses and joining the deposits with
the mixing boilers, the path of the T pneumatic tube.
[0070] On their part, the trolleys with the injectors re-
main concealed under the mixing boilers.

PREFERRED EMBODIMENT OF THE INVENTION

[0071] Seen the mentioned figures and, namely, the
figures 1 and 2, it can be seen how the machine of the
invention, in its simplest version, is constituted from a
static structure composed of fourteen peripheral pillars
(P) and a central pillar (PC), on which two bearing (CS)
and (CI) of rotation of an underframe will be assembled,
in which a support (S) is defined to which 14 horizontal
segments or profiles will be fastened, having a radial ar-
rangement resting on the ends on the 14 peripheral pillars
(P).
[0072] According to the figure 3, on the lower bearing,
the lower support (SI) is assembled, a tangential contact
crown (CR) and a motor (MT) with a contact pulley (PT)
being established.
[0073] In the figure 4a, it can be seen how two bearings
(CS and CI) are related with the supports (SI and BS) by
means of straps (TV, TD and TH), the tangential crown
(CR) travelling thanks to the pulley of the motor (PT).
[0074] According to the figure 4B, each mold will be
formed by a framework (MM) and a base or tray (PL),
with a single lid for all of them assembled in the pressing
upper element, being assisted below by a lower pressure
element (EPI) associated to a pressure plunger (EP).
[0075] In the framework, the anchors will be fixed with
a system of bolt for the frameworks that can have different
geometric shapes. In this example, 14 square frame-
works will be assembled on the upper structure of the
underframe (figure 7), each of them joined to the under-
frame by 2 points as illustrated in the figure 5:

(CM): The angle where the underframe is open and
is inserted in the mechanism to open and close it,
this mechanism will be joined to the structure of the
underframe.

(A): The angle of the underframe, opposite to the
preceding one, that will be directly joined to the un-
derframe.
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[0076] In the lower structure of the underframe, four-
teen lifting elements will be assembled, each of them with
a base of mold fixed on its upper part as illustrated in the
figure 4-B.
[0077] A generator of pressure will provide the force
necessary for the operation of:

Pressing

Horizontal rotation movement of the underframe

Movement of rotation of all the mixers of the boilers
(C1...C8+CF) in the figure 7.

Travel of the adding trolleys of the intermediate layer
and of the back: boilers (R1) and (R2) in the figure 7.

Opening/closing the framework of the molds.

Back and forth rotation of removing the base of the
mold

Rise and fall of the extension crown of the base of
the mold.

Pneumatic tube

[0078] 9 boilers (C1, C2...C8 and CF) will be located
mixing cement with marble dust, pigments and water.
[0079] 9 injectors, each in an assembly of two perpen-
dicular trolleys of horizontal travel and joined to the de-
posit by a flexible duct.
[0080] The 9 deposits and the 9 injectors in their trol-
leys will be fixed to the metal structure directly on the
path of the molds, as illustrated in the figure 7.
[0081] A dry mixing deposit (R1) assembled on the
static structure directly on the path of the molds with a
dispenser at its lower part to unload the mixture of grey
cement with marble dust directly in the mold (figure 7).
[0082] A lateral tower (R2) external to the underframe
with a dispenser at its lower part, radially spread towards
the center so that it unloads the mixture on the molds.
This deposit will be larger than those described for the
mixture of pigments and for the mixture of grey cement
with marble dust because the amount of material it will
have to contain will be much greater than the weight and
volume that is advised to be assembled resting directly
on the floor by means of tripods (figure 7).
[0083] In the 12th position, the upper pressure pressing
element (PR) will be located with the pressing lid assem-
bled on its lower part; all of it fixed on the static structure,
as illustrated in the figure 7.
[0084] An ink injector will be assembled covered by a
plate that will prevent the access of the operator to the
slab while the identifiers printing is carried out. The print-
ing subsystem will be fixed on a double positioning arm
having a shaft at its lower end with a drive element al-
lowing to lift it by rotation up to the vertical position (rest)

and lower it to a horizontal position (working position) in
order it is allowed to reach the printing position on the
base (lower face) of the part and be withdrawn thereafter
to allow the part extraction. This assembly will be located
at the 13rd position (IE) (printing-extraction) also fas-
tened to the structure (figure 7).
[0085] A cleaning subsystem (L) located the last (14th

position), formed by a circular brush assembled on a rotor
for horizontal rotation will clean the base of the mold when
it has been lowered down the cleaning height. Before
brushing, a sprinkler will deposit the lubricating liquid on
the base of the mold, the sprinkler same as the brush will
have access to its working position by means of a 90°
horizontal circular movement arm. This subsystem will
be also mounted on the static structure (figure 7).
[0086] As it was previously commented, the set will
travel by means of the drive motor (MT) in an assembly
tangential to the underframe fixed on the floor with an
underframe of its own. Figure 7.
[0087] As for the personalization method of the parts
obtained by means of the machine of the invention, as
well as in producing another type of coating, such as tiles,
slabs, plastic and metal parts, of glass or any other ma-
terial to cover floors, walls and facades, a LAN network
will be available to which will be connecting the following
resources:

• one or several printing lines by cement injection, not
being inconsistent with the co-existence with lines
by ink injection, for the different formats of parts.

• a department of design with several computers for
the design and graphic treatment.

• a management department
• a printing server for the production lines
• a corporative intranet having a disconnected tech-

nology of the DHTML type installed in an own server
also connected to the LAN.

[0088] When a technician or retailer wishes to apply
for an order, he shall have to fill a form of the corporative
intranet, with prior identification.
[0089] Another form handles the registration of new
users. In this form, data are specified such as, for exam-
ple, the type of notice to be send (email, SMS...) when
the simulation ordered is ready.
[0090] To the form will be attached the drawings of the
surfaces to be covered and the images to be reproduced
in both cases in electronic format of the JPG or PNG type
and PDF documents. It is convenient not to use the GIF
format as it has a poor quality or other formats of docu-
ments as they have problems of copyright. The legal li-
ability of the images is held by the customer.
[0091] Once the application has been registered in the
intranet, it receives a notice from the management de-
partment for supervision and confirmation. Once it has
been confirmed, it is forwarded to the department of de-
sign which receives the notice of order pending of simu-
lation together with the priority assigned.
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[0092] The simulation having been performed, it is for-
warded to the applicant also by means of the corporative
intranet for the approval or application for changes and
the management department receives a notice on the
state of the process.
[0093] When the application has been approved by the
customer, the list of images and details of printing are
completed and the "package" is inserted in the printing
queue having the related part format.
[0094] The finished parts are packaged according to
their code and in the even they are for "mosaic" assembly,
the schema is included where it is indicated which
number of part has to be placed on each place.

Claims

1. Machine for the production of pressed cement coat-
ings for construction based on a cement injection
printer to obtain coating parts of pressed cement in
which color electronic images are reproduced, char-
acterized in that it comprises a structure formed by
a central pillar on which a circular or polygonal un-
derframe is assembled, provided with rotation
means on the horizontal plane, where the under-
frame comprises a support on which fourteen oper-
ating elements are fixed, associated to respective
molds, where each mold comprises an underframe
and a base and where the operating elements com-
prise:

- mixing boilers, first to eighth (C1 ...C8) for dif-
ferent colors, that comprise mixing injectors for
adding drops or strokes to the molds to create
the image;
- a ninth adding boiler comprising an injector for
adding a background color layer (CF) to the
molds,
- a tenth boiler for adding to the molds a thin
intermediate layer of grey cement (CG) mixture
with marble dust (PM), formed by a boiler with
a dry mixer and a dispenser of material to cover
the full surface of the mold.
- an eleventh element provided with means to
adding to the molds a layer of grey cement (CG)
with sifted sand with its related boiler,
- a twelfth element comprising a mold pressing
system (PR) fastened to a structure allowing the
passage of the underframe under it, in which
lower part the mold lid is fastened,
- a thirteenth element for extraction of the molds
and printing (IE) identifying the part,
- a fourteenth cleaning element (L) of the base
of the molds,

where the underframe rotates so that each mold is
successively located, first under each of the eight
color injectors, then under the background layer in-

jector, and thereafter under the dispensers of mate-
rial of the tenth and eleventh boilers, then under the
pressing system, then under the extraction element
and last, under the cleaning element,
where the mixing injectors include means for travel-
ling on the horizontal plane by the movement of two
perpendicular trolleys of straight horizontal travel,
the injector being joined to the boiler by means of a
flexible duct,
and where the printer includes one or several con-
troller cards of a device of general synchronization,
control and maintenance of materials in the mixing
boilers and of control of adding material of the as
well mixture as cement and ink injectors, as well of
control of travel of the respective injectors positioning
trolleys to create the color image.

2. Machine for producing pressed cement coatings for
construction according to the claim 1, where the stat-
ic structure is constituted by fourteen peripheral pil-
lars (P) distributed around the central pillar (PC) on
which fourteen horizontal profiles rest.

3. Machine for producing pressed cement coatings for
construction according to the claim 1, where the un-
derframe rotation means include a motor (MT) pref-
erably at the external part of the underframe assem-
bly, associated to a contact pulley (PT) on a tangen-
tial crown (CR) fixed to the periphery of the under-
frame.

4. Machine for producing pressed cement coatings for
construction according to the claim 1, where on the
base of the molds a vibrating mechanism can be
provided.

5. Machine for producing pressed cement coatings for
construction according to the claim 1, where each
boiler possesses a drive subsystem of the mixture
and another of automatic cleaning of the own depos-
it, the ducts, the sensors, the injector as well as sen-
sors in the boiler itself to determine the degrees of
viscosity and humidity of the mixture.

6. Machine for producing pressed cement coatings for
construction according to the claim 1, where the in-
jectors include means for working as tracer and as
drops propulsor on the same mold or on others.

7. Machine for producing pressed cement coatings for
construction according to the claim 1, that includes
means to work superposing strokes from several in-
jectors every time the mold passes under each of
them.

8. Machine for producing pressed cement coatings for
construction according to the claim 1, where the four-
teenth element for cleaning the tray includes lubri-
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cating means on its surface by means of a fluids
dispenser, preferably a sprinkler and further friction.

9. Machine for producing pressed cement coatings for
construction according to the claim 1, where the ro-
tation means of the underframe comprise a central
rotation axis (PC) in which a pair of bearings is es-
tablished (CS and CI) to which is joined the assembly
of the underframe, by means of straps (TD, TH, TV)
or blades.

10. Machine for producing pressed cement coatings for
construction according to the claim 1, where the trav-
el of the trolleys, as well for the cement injectors as
for the ink injectors of the identifiers printing element,
is carried out by means of a fixed union of pulley and
cable, by tooth belt or any other conventional mech-
anism.

11. Machine for producing pressed cement coatings for
construction according to the claim 1, that includes
grinding means for the materials used to obtain the
part, such as white cement, the marble dust and min-
eral dyes.

12. Machine for producing pressed cement coatings for
construction according to the claim 1, that includes
the material dispenser for the back of the part imple-
mentable with a simple horizontal travel trolley or by
means of air pressure, centrifugal or mixed systems.

13. Machine for producing pressed cement coatings for
construction according to the claim 1, that includes
stops, travel anchors and position detectors of the
"end of stroke" type for the exact positioning of the
underframe and of the base of the mold.

14. Method for producing personalized pressed cement
coatings for construction by means of:

• machine for producing pressed cement coat-
ings for construction according to any of the
claims 1-14.
• a printing server for the machine for producing
pressed cement coatings for construction
• a corporative intranet of disconnected technol-
ogy of the DHTML type, installed in an own serv-
er also connected to the LAN.

characterized in that it comprises the following
steps:

• Providing the drawings of the surfaces to be
covered and the electronic images to be repro-
duced in the intranet.
• Performing and forwarding to the customer a
simulation of the personalized pressed cement
coating for its approval.

• Inserting the electronic images to be repro-
duced in the printing queue of the machine in
the order that corresponds according to the cri-
teria and priorities established to be reproduced
as pressed cement parts.

15. Method for personalizing treatments for construction
according to the claim 14 characterized in that in
case that the coating comprises different parts each
with a part of the image, it comprises the following
steps:

• Performing and forwarding to the customer a
simulation of the personalized pressed cement
coating and of its assembly for its approval.
• Inserting the electronic images to be repro-
duced in the printing queue of the machine in
the order that corresponds according to the cri-
teria and priorities established to be reproduced
as pressed cement parts.
• Inserting the numbers or codes of each part in
the parallel printing queue to be printed on one
side of the part.
• Packaging the finished parts according to their
code.
• Printing in paper or sending by electronic
means the schemas of assembly of the coating
that comprises different parts each with a part
of the image.
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