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(57) Abstract: A pantograph machine (1) is described,
equipped with cutting blades -hot punches pre-shaped, and
drills, for machining panels, in particular slabs and panels
ICF, with foamed materials or extruded in general, compris-
ing at least afirst station (1) consisting of at- least a castle
(1"), supported by a base (2) which houses a supporting sur-
face (3), the castle (1') comprising: at least one frame (5) car -
rying punches-cutting blades (6) connected operatively to a
frame-carrier carriage (9) diding on guides, and moved by
means of atransmission; at least two slides (23) for milling,
performed by atool (24) mounted on an electro-spindle (25),
place on a carriage (14); at least- one frame (15) carrying
wires (16) provided with wires (16) fixed or movable, oper-
atively connected to a frame-carrier carriage (19) sliding on
guides (10) and moved by means a transmission, said wires
(16) being adapted to move in interpolation according to the
vertica and horizontal directions so as to perform an in-
clined cut without limitation of gradation and/or according
to a specific curvilinear profile for the production of any
type of artifact without limitations.
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PANTOGRAPH MACHINE EQUIPPED W TH BLADES AND HOT- QUTTING PRE-

SHAPED PUNCHES AND CUTTERS FOR PROCESSING PANELS, IN_PARTI CULAR

| CF_ PANELS, W TH EXPANDED OR FOAMED MATERIALS |N GENERAL

The present invention -~ refers to a pant ograph machi ne equi pped

with blades and hot-cutting pre-shaped punches and cutters, for

machi ning panel s, in particular | CF  panels, with foamed or
extruded materials in general (hereinafter for ‘bre\'/i ty called
"machi ne" ).

Conventional pantographs are known in the art for continuous
cutting of slabs (to flat surfaces, but not perfectly coplanar in
the thickness) nade of expanded polystyrene, such as the cutting

l[ine nunerical control Mdel ECO |V 4000 M0O0O0O of DDL Ltd Such

- sl abs, however , does not have a specific application for

[ nduétri alized building, since, as currently deéi gned hot wres
of such pantographs, the slabs resulting from thé cut are not
suitable application in construction not »sui table application in
bui | di ng energy-saving, environnent ‘avl ly friendly, as for exanple
fo build | ong-1 asting elements  perfectly nmodul ar and/ or
calibrated wth corrugated surfaces at the sanme time, mnicro-

ribbed wth [ongitudinal grooves and undercuts lattice, wth
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dovetails negative and positive in their f acades unlimted

‘conformati on, even the nost disparate.

e Historically and currently, however, in the building industry,

worl dwi de, all panels |CF origin of Anmerican and California are
always printed on snooth facades, limted to pieces of nedium

size and no nore than 30/40 centineter high, by specific alumnum
nmolds suitably nolded and shaped for the purpose, and for this,
if not last, reason serve multiple molds of alumnum to produce

obviously only one type of panel ICF outlined . in its shapes and

sizes such as length and thickness height, certainly not in said

mold is nmade of alumnum -can produce -sinultaneously a plurality

- of thicknesses and/or - forns of panels |ICF, above all the sane,’

co-nolded with plastic i nserts PP. In fact, we face high
i nvest nent only for their specific design and purchase them

t hereby i nplying équal ly high costs due to the large steam needed

for the sintering of virgin EPS beads / PSE, and wth obvious

di sadvant age of the remarkable timng of nol di ng, for t‘he
production of such. panels |ICF through appropriate printers and
nodi fi Qd for -t hé pur pose, which aré also very costly in purch’ase
and managenent, not -easily available in the industries and in the
worl d market

The present _invention rel ét es to the rapid >rranuf acturing of
el érrent s of any geonetry wth even the nost | conpl ex shapes and
wi t hout bond materi .aI S, and in particular the realization of EPS

foam panels and/or extruded of any shape, size and in Ilength,

-2 -
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hei ght and t hi ckness, or havi ng mul tiple and submul ti pl es
measures, known internationally as ending scientific | NSULATED
CONCRETE FORM (ICF) , contrary to the common conception of nolding

has beconme obsolete and static to get the same products made by

the machine in question | with the classic nolding obsolete arid
static, it would take a large nunmber of nolds, dedi cat ed to the
type of panel ICF or other itemns, which nmay not al | ow you to
print certain |CF panels, above all, it becones al npst im.)ossi bl e
if you do not pri n‘t speci al pi eces as decorations, string
cburses, capitals , borders, w ndow and door» i nsul ati on, t her mal
cont ai ners in general, sati sfying the requirenents | ment i oned
above, an.d an equal hunber of speciv al and speci al printing

presses, wth obvious and consequent hi gh investnent.

Mor eover , the machines used for the nolding of panels only
preseht in the industries and on the worl d‘ market are not al ways
adapt ébl e to technical nol ds i ntegral carriages with sliding
pi stons, defined conpl exes, in which duri ng the pre-nolding are
ihtegrated plastic inserts from co -print during the prodUction
cycl e.

This obsolete noldi-ng system described is not only very costly

both in the times at both the nolding costs of said panels |ICF or
other thermally insulating elenents.

From all this, are deduced the dynamic and exclusive elasticity

of the machine in question, either as a capacity to adapt to any

type of product to be produced and the type of production, bot h

-3-
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as variability of conmposition depending on the product to be cut

and/or m| Ivi ng, they are hollow blocks in the nost di verse

shabes, ICF panels of any size in thickness, hei ght and 1|ength,
cornices in the most disparate types and conformation, they also
stringcourses in the nmost diverse types and shapes, decorative

capitals and janbs decorative doors and w ndows desi gned to
encapsul ate - franes generally hi gh value insulation, arches and

arches, and so serves no restrictions to create these elenents in

“monolithic (inner face with hollow "T' and/or "cross" for the °'of

housing any type of connector need for the conj unction of

multiple types of conmponents, thus obtaining - an obvious advantage

in assenbly of a formwork | CF, and the housing bound the
| ongi t udi nal rods and the stirrups horizontal variable pitch,
(according to the known r ei nf or cenent steel) of respectful al |
i nternational standards in terms of energy savi ngs, soundpr oof

and structural

However, as seen, the machines of an old design notes for cutting

pol yst yrene and simlar material are only a heated wre for
"Joule effect” by means of electrical ener gy, and fail to
real i ze, of = course, a cut copl anar cali brated and perfect,
especially Wnén working elenents and/or panels over the Iinear

nmeter. Therefore, the conplete nmachining, defined in a production
cycle, of the very few items that you would be able to realize
would lead .to high costs ‘and with obvious times that are

accépt abl e.
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The purpose of the present invention is to construct a nodular
machi ne according to requirenments, able to work quickly, and

pol yhedral, that is constructively very sinple and inexpensive it

fromthe basic nodel, with a very high operating speed because of

the unique and innovative technology applied based on nultiple
wires and shaped dies even in the nobst diverse conformations

heated for "Joule effect” thfough electricity via a tenperature

controller and multiple cutters properly shaped for the purpose,

all controlled by CNC and software Specifi c

The inventive nmachine is extrenely versatile, it does conbine all

the best features of the machine's main feature is that i t. can
integrate a nunber of different cutting technologies: oscillating

bl ade,— rotary blade and cutting line (with an additional kit), a

nunber of advantages for easily produce any type of. product in

-any nmaterial .

The inventive Machine and advant ageously pr oduci bl e in a

plurality of versions that differ from each other only for the

trim size and type of materials to be machined.

Loadi ng and unl oadi ng of t he bl ock preferably expanded
pol ystyrene EPS to be cut is facilitated by the roller system and
by the conveyor belts on the working plane, that automatically
rotates to-nake a cut in accordance with the sane.shape rotated

90 ° in the working plane.
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The automation of the inventive machine is controlled by the
software of the personal cdrrputer, the same included into the
control panel.

To recognize the outline of the specific drawing of the article
to be cut and/or nmlling, it is possible to use: the table
digitizer, scanner, or even a drawing mde wth a CAD prodram
with application specific purpose.

The vvo.rk center described below realizes, by a block (A of
paral |l el epi ped shape preferably of polystyrene foam EPS and/or
extruded or other foam materials of the dirrehsions from the

classic standard sizes of 400 x 100 xlI20 cm or of other neasures

-arranged in-a position vertical and/or inclined (the inventive

machine can be built for the processing of special products in
hori zontal, and the , block size (aA) are not bindi ng; because the
machi ne can adapt to the dinensions of the block (A ‘bui It by the
user , given that his inventive feature is also the 'exclusive
extensibility of the frame both in height, wdth and in length
(figure not shown) with obvious replacenent of the screws (or
belt) of transm ssion (in the extending direction) , the panels
| CF variable geonetry V(i n thickness, height and length) , which
artifacts are essential for the assenmbly of a formwrk-base-slab

formwrk and related interposed the floor of any dinmension
(l'inear, avngul ar, shaped with one or nore cavities attached in

any format or size they are.)
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This inventive machine is characterized for the. pérf ect cut,
advant ageousl y copl anar, and calibrated at t he same tine
advant ageously perforns the mlling of the panels |ICF necessary
for the cons}tructi on of specific elenments for foundations tlherm)-
i nsul at i ng capsule integral, hollow elenents in EPS with geonetry
variable for rmllti ple types of elenments for linear or radi ai
assenbl age of stairs wthout the constraints of even the nost
conpl ex geonetries, internal and external walls, panel s or sl abs

for floors, roofs, pitched roofs acoustic macro-ventilated micro-

ventil at ed roof s, decorati ve el enent s such as nonolithic ,
insulating sleeves for colums, hollow colums in the nost
di verse conformati ons for contai nment - armor - and structural

concret e, rmnolithic string courses with pits in the nost diverse
conformations for containment armor and structural concrete,

cornices for containment arnor and structural concretg in the
nost di ver se shapes, decorati vé capital s in nore diverse
conformations for contai nment arnmor and structural concrete,

insulation janmbs for doors -and w ndows,‘ in the nost varied
shiapes, ar nor for cont ai nment' and isolation of structural

concrete, - in the nost varied shapes, thernal seismc bins in the
most diverse conformations acts to contain arnor and isolation of
structural concrete, round-headed arches insulation in the nost
diverse conformations acts to contain arnor and insulation of

structural concrete, and anythi ng el se necessary for t he
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construction of buildings for private, public and industrial
respectful of international standards ASTM

The execution of the elenments nentioned above, even in the nost

compl ex thi ckness and di aneter, can be advantageously fo‘r st eel
vruI e cutting hot (single and- nultiple) linear and also shaped in-
many different shapes, hot-wire (single vand multiple) linear and
shaped nilling and grading of 'art icles nmmde tools properly shaped

for the purpdse. The nmachining systens pi ted (hot cutting and
milli ngj‘ can succession sequentially or  simul taneouslly, and '
al ways éccor di ng to a sequence controlled by a nurerical control
(CNC) slaved to the i nventive nmachine, in which are inplenented
the wvarious processing cycl es pr ogr anmabl e via software of
commerce or specific  specifically designed for these features.

The above and other -objects and exclusive advant ages of the
i nventi on, .as will appear from the follow ng ‘descri pti on, iare
achieved wth a pantograph nmachine acconpani ed, for exanple,
cutting blades and dies hot and cutters or other special tool s

forming part of said invention conformed to 'achieve the purpose,

for the manufacture of panels, in particular panels ICF, wth
foaned materials or "extruded in general, as described in claim 1.
Preferred enbodinments and non-trivial variations of " the present

invention are the subject of the dependent clains.

It is understood that all of the appended clains form an integral

part of the present description.
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The present invention will be better described by sone preferred
enbodi nment s, given as an exanple and not limtative, with
.reference to the acconpanying draw ngs, in which:
- Figures 1 to 1l1la illustrate a first variant of the Machining
cent er of the present i nventi on;
- Figures 12 to 15a show a second véri ant of the Machining center’
of t he pr esent i nventi on;
- Figures 16 to 18 illustrate a third variant of the Machining:
center of - t he present i nventi on;
- Figures 19 to 2la ‘i Ilustrate a fourth variant of the Machining
center of the present bi nventi on;
- Figures 22 and 23 illustrate a fifth variant of the Mchining
center | of t he present i nventi on;
- Figures 24 to 27 show a sixth vari a'nt -of the Machining center
of t he | pr esent i nventi on;
- Figures 28 to 30 illustrate a seventh variant of ;[he Machi ni ng
center of the pr esent [ nvénti on;
- Figure 31 illustrat és an eighth variant of | the Machining center
of t he present i nventi on;
- Figures 32 to " 44 _i‘IIu-strate a solution wth aggregate
application - matrix - the work center block nolding &achi ne '. of
| t he present i nvention;
- Fi guré 45 illustrates a variant of the Machining center of the

present invention has at |east one anthroponorphic robot equipped
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with specific tools suitable for the purpose formng an integral
part of the invention.
Ref erring to the Fi gur es, is illustrated and descri bed a

preferred enbodi nent of the pantograph nmachine equipped wth

bl ades by hot <cutting and mlling cutters, for probessi ng of
sheets , slabs, in particular panels ICF, wth foamed materials
or extruded in general, the present invention. Be i rmmedi atel y
obvious that it wll be possible to make what i s descri bed

"~ numerous variations and nodifications (for exanple related to

shape, desi gn, si zes, thicknesses, hei ght s, | engt hs arrangenents
and parts wth ‘equi valent functionality) WI t hout departi ng from
the scope of the invention as it ~—appears from the clains
attached.

The work center described below produces quickly and easily, from
a block of . par al | el epi ped shape, preferably of sintered
pol ystyrene, also the size standard 400 centinmeter x 100 xl20
centineter or other nultiple neasures (the si ze of the block or
elenent to be work. are not bi hdi ng, because ‘ t he machi ne (1) can
be built in any size and/or adapted to the dinensi éns of the
block or elenent found in the country in which it oper at es)
conponents for t he .avssenbl y of a mold (linear, angular, shaped ),
for the construction and assenbl y of all types of thernmal
i nsul ati on panels for on-grade foundations also conplex .geomet ry,
wal | s therrm acoustic inner and outer panels or sI abs for floors

and acousti c, acoustic pitched Troofs, roof  ventilation t her no

-10-
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acoustic macro-, nmicro-ventilated  roofs thermp acoustic elenents
specific for foundations t her no-i nsul ati ng capsul e integral,
hollow elenents in EPS with variable geonetry, ‘for t he mJItipIe
types of elements for the assenblages of linear scales or without
radial constraints of even the nobst conplex geonetries, ext er nal
and internal walls, panels or slabs for floors, sloped roofs,
roofs acoustic macro-ventil ated, decorative el e'rrent S such as
nmonolithic, insulating sleeves for colums, hollow colums in the
nost diverse conformations for contai nmrent arnmor and structural

concrete, monolithic stringcourses cables in the nost diverse

conf or mat i ons for containnment armor and structural concret e,
cornices for containnent arnor and structural concrete in the
nost diverse shapes, decor af ive cabi tals in the nost diverse
conformations for contai nnent armor  and ‘s‘t ructural concfet e,
insulation capsule janmbs for doors and w ndovvs, in the nost
var‘i ed shapes, ar nor for contai nment and isolation | of the
structural concrete in .nore di verse Conf ormati ons, t her nal

seismic bins in the nost diverse confornations acts to contain
arnor and insulation of structural concrete,  round-headed arches
i nsul at i‘on in the 'most diverse conformations acts to contain
armor and insulation of structural concret e, and whatever else .i s
necessary for the realization nodels for ad hbc bui I di ngs

nmonol ithic and honogeneous hyper-i nsul ated breathable, wll be in

private, public and industrial sectors.

-11-
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Said manufactured articles obtained by this cutting process wth
the inventive nachine, advant ageous| y all ow associating t hem
and/or conmbining them between them being perfectly calibrated,

for the creation of formwrk shuttering |CF-sectional in site.

- Said articles and/or panels ICF thanks to the cavities obtained

in the cutting process of the inventive nachine, advant ageously
can i ntegrate mul tiple types of speci al connectors, in
cont ai nirent i ntegral, fo_r exanpl e, of convent i onal steel rods,
profiles of any nature.

The execution of the conmponents, nanmely in particular the panels

| CF described above, may take place by steel rule cutting heated

(single and mul tiple wi t hout Iim'tatioh conformati on or:
integration of wre ni ckel cadmum as’ a basis . shar p, l'i near
and/ or suitabl y shaped for the purpose , a | héat ed wire (single
and multiple, wthout Iimtation) I|inear and shaped, wth one or
nmore mlling cutters and/ or | with el ectrb-spi ndl es, wi t hout

l[imtation to obtain manufactured articles perfectly calibrated,

the various systens nentioned rmachining (cuttihg t hrough specific

_punches pre-shaped wre with enmbedded pre-shaped cutting edge as

a base, and through specific mlling <cutters and/or  electro-
spindles suitable for this purpose) may succession sequentially
or simultaneously, and always according to a sequence controlled
by a numeri éal control (CNCO) slaved to the nmachine (1) in which

are inplemented the wvarious processing cycl es preéprogram”rable

-12-
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and post-programmed for a sinple and. fast production of each type
of értifact.

The descriptive part of the machine (D inventive step that
follows is broken down into conponents and related machining, for
a better under_standi ng of the unique versatility of the nachine
(1) itself.

Wth reference to Figures 1 to 11 shows a first variant ~of the
machi ne (1) of the invent.i on.

Such a machine (1) éllovvs the machining of a panél l'inear and
perfectly calibrated. The panel has linear dinensions varying
frofna m nimum of 120 x 15 (4 x 5.0 and/or 7.5 (D cmto 120 x
60 (H)' X 30 (P according to nultiples and submultiples of 15
centinmeter for (H ) and 2.5 cm and submJItip‘I es for (P without
limtation of other -measures even if not nultiple to each other.
This panel presents grooves dovetail undercut and/or radiuses
sides 120 x H, linear groovés or pdl ygonal alternate hal e-femal e
(provided that dovetails may also be parallel to each other as-
follows Male-Male - Fenale-female, but not I|imted to undercut
radius and shape) on the sides 120 x P, linear grooves alternate
male and female sides H x D.

The inventive machine (1) for processing vs_aid panel s ICF in EPS
expanded pol ystyren‘e foam and/or ot her foamed materials, gumy of
any - nature - and ‘density, which are also recycled, vpoly.urethane
foam and others, consists of a castle (1 ') to vertical uprights

having grooves [/ longitudinal slots, supported by a base (2

-13--
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which houses a supporting surface (3) equipped wth electro-

pneumatic cylinders (4).

The block of expanded polystyrene foam EPS and/or other foaned
materials gumry, of any density, is also recycled, pol yur et hane

foam and others wthout [imtation (A, by neans of a known

carpet and/or a roller conveyor 1is placed in position -plane (3)

centered on the castle (1 ') In the wupper part of this, are
pl aced various tools (punches linear and/or shaped, wres, drills
and/ or el ectro-spindles) in the order described below starting

fromthe plan (3) :

- a frame (5 cérryi ng cutting dies and steel blades (6 conplete
with specific insulators  (7) and . devices (8) for fixing and
tensioning adjustable (not shown) of the cutting dies |Ii near or
pre-shaped for the purpose. The dies can be fixed or nobile, to
a‘dapt to the thickness of +the panel to be realized without

[imtation 'georretry." The frame-carrier carriége (99 slides on
li near gui des (10) of known constructi on, pl aced inside the
uprights (1 '), and is noved vertically | by neans of a screw drive
(11) (or also viaA a rack with pulleys and belt wthout Iimtation

of motor mechani sns) and notor (12); on said carriage (9) is
| ocated a rmverfeht (anal ogous to 10-11- 12) which allows the frane
(s) to nove in horizontal direction to escape easily from the

castle (1 ') so as to be positioned nmechanically and/ or manual | y

-according to an angle from O ° to 90° due to a specific hin‘ge

graduated in mllinmeter (13) interposed between the carriage (9

_14_
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and the frane (55) to make the cut according to directions at wll
and without restriction. Above the cutting dies, are placed netal

devices (not shown) having the sanme shape of -the dies, which

prevent the narrowing of the cut immediately after the passage of

the die itself which is linear or pre-specific fitting in order
to prevent an increase of the friction and .resistance to cutting
and any deviations if even mnimm of the same.

- Two slides (23) for mlling perfornmed by‘ a tool (24) mounted on
an electro-spindle (25) placed on a carriage (14). The slides
(23) opposing slide on linear guides (26) of known construction

pl aced outside of the uprights (1 ) and are noved vertically by
means of a screw drive (27) (or also with rack | (not  shown)

pul | eys énd belt) and motor  (28); on t hese s‘l ides (23) is placed
a handling (skates, screw, notor, simlar to 26-27-28) t hat
all ows the displacenent of the step necessary for the realization

of the grooves. Can be mounted to each slide nore than one
el ectro-spindle to perform mlling-specific contenporaneous.

- A frame (15 carries wre / s (16) conplete wth insulators

(17) and devices (18) for fixing and tensioning wres. The wres
can be fixed or movable to adapt to the specific cutting to be
perfor rred_ wi thout restriction. The carriage (19) carrying franes
(15) slides on the linear guides (10) used for noving | t he
ca'rriage (9p and is noved vertipally by neans of a screw drive
(20) (or also with pulleys and belt, wthout I|imtation) and

motor (21); on said carriage (19) is placed a handling (anal ogous

-15-
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to 10-20-21) which allows the frane (15) to rmve‘ in the
hori zont al di rection to make the cut at desired hei ght s,
~preferably measures in both multiple and subnultiples , but .not

Iinjted to other neasures. Si nce fhe _nachine (1) enslaved by
system CNC, ‘the wire / s (16) can nove in an intérpolation
according to the vértical and horizontal directions so as to
perform an inclined cut wthout Ilinmitation of gradation and/or
according to a specific curvilinear profile.

Using a single wre (16), the cutting operation .in horizonta
begins as soon as the frame-dies carriers has exceeded the safety
altitude (controlled by control equibneht ‘to |aser-photocells of
known construction) and have Dbeen vperforned by the grooves
cutters. '

As previously nentioned, the block in EPS polystyrene foam or
other foam naterials or gummy of any density, albeit recycled,
such as pol yurethane foam and otHer insulating nmaterials of any
nat ure, rests on a board (3) equipped wth elecfro-pneunatic
cylihders (4 load-bearing rod end a sphere self-suppofting. The
latter, abtivated by CNC depending on the format of the panels to
work in production,: protrude from the tabLe (3 and rise as the
blocking in EPS polystyrene so that - the frame (5 carrying
punches (e) can escape conpletely from said block at the end of
the vertical cut.

The table (3) can be equipped wth rotary notion about its axis;

fact, in the execution of assailable <elements to . a cylinder
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(hollow colums for pillars in many different fornms, shuttering /
formwrk for pillars, bins thermal) , once effected cutting wth

the cutting dies [/ punches hot, you nay need to nmke specific

m'I.Iing with predetermined angles to perform wth electro-spindle
(25).

For the nmintenance of the panels |ICF cut on the sides of the
castle (1 ') opposite the éntry and exit of the block in EPS

pol ystyrene foam are arranged in the vertical direction of the
el ectro-pneunatic cylinders équi pped end of the stem of poi nty
appendéges (23) or suction cups (24), whi ch i nt ervene

constrai ni ng the el enent act uat ed by the OCNC only after the

‘passage of the frame (5 carries cutting dies -punches (6), and

are deactivated returni ng back ‘ét the end of all the processes.
Starting from the top, the panels which are conpletely machined
can be evacuat ed. from the work area through thé gri p‘pi ng devices,
described subsequent |y, conbi ned W th t he machi ne (1) and
operated by the sanme CNC
In the upper part of the castle (1 '), are placed a suction hood
(229 of the fumes generated by the cutting die and vv| re and
against a hood (22a) for rmaintaining the cutting tenperature.
A different construction of the nmmchine (1) is illustrated in
Figure 10, where there are nmounted devices cutter, but on the
same kinematic notion is nounted to a frame-dies <carrier equal to
the frame (5); the die (s6) can be equal to that described above

to create the grooves a horizontal, shaped to create quarries,
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grooves even the nost disparate and / swing wthout Ilimtation

(Figure 11a) or my be a multiple die (6 bis), to create wth
controlled nmovenent s ..by" CNC the conformation checker board

indicated in Figure' 11 

Wth reference to Figures 12, 13, 14, 15, 15a, while it is clear
from the foregoing description that the end panels ICF products,

ie processed, are ni ssing' on the sides of the grooves 120 x P and
P x H, in order to obtain the conplete realization of the bldék

from the first station is removed the ni I[ling wunit (23, 24, 25)
and on the sane his kinenatjc not i on (2@ 27, 28) is applied to a
transl ation neéhanisnw énd tilting (29 , by nmeans of .which 'the
group of panels ICF is brought into a second station (30) where,

t hrough the nmechanisns of mlling (30) and (31), said panels
undergo the execution of the grooves on the éides 120 x b.

The translation nechanisﬁl and tilting (29) shown schematically in
Figure 13 is conposed of two netal arms with applied shoes and/ or
suction cups (32) which run in the grjpping pbsition by neans of
pneumatic cylinders (33), which, by exerting a pressure on the
group of panels ICF to be extracted by means of pneumatic

cylinders (not shown in the drawing) , perform the_ overturning of
90 ° of the said group and place it always wth the cylinders

(33) in the second station.

The nmetal arns (32) can, depehding‘ on the working cycle, release

the group of panels ICF on the table (34) which can rotate by
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neans of a geared notor (35 , resume the group of panel s |ICF and
deposit the second station.

Execution of nmchining operations on the sides D x H provides a
support (36) port - electro spindles (37) arranged verti cél ly
with variation notorized rrecha‘ni cal and/ or manual di st ance
between the one and‘ the other (known nechanism consists of the
adjusting screw with bolts and | ocki ng) , noved by the kinematics
(38) always consists of specific rails, screw and notor (simlar
to devices 26- 27-28). Thi's kinematic system is illustrated on the
drawing only in the direction parallel to the group of panels | CF
B for sinplicity, but in reality _the ki nematic rrechanism is also
present in the orthogonal direction (kinematic cross) for the
evacuation from the working area when it is in action at 'I east a
milling cutter (24), for t he approach to the group of panél s |ICF
and the evacu.ati on for the passage of the group itself machining
has been conpleted. Being the station (2 equipped with a rotary
table (39) énal ogous to (3 [including devices (>4)] , the mlling
operation, on one side P x H, subsequently, after having carried
out the'rotation of the table (39), repeats -the >proc‘essi ng on the
other side P x H.

MIlling operati oné performed by the devices 36-37 can also be
obtained with the kinematic nechanisns (40) shown schematically
in Figures 12, 14 and 15. It is electro-spindl es. (415 nmounted on
ar ns (42) which rotate by neans of nobtors (not shown) avppl ied on

the support (43); devices (40) are nounted Kkinematic cross (rail,
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screw notor) simlar to those described above for the nobvenent in
the longitudinal direction and transverse direction.

In Figure 14 there is shown a configuration that includes carpets
and/or roller conveyors notes feeding and rotating arns upstream
and downstream‘

Wth r_eférence to Figures 16, 17, 18,: there is illustrated a
variant of the rfachine (1) inventive configured for the nmachining
of monolithic decorative cornices having quarries, obtai ‘nedw from
block in EPS. (o . The machine is constituted by the sanme castle
(1 '), base (2), rotary table conplete (3-4) on Wnich by neans of

the same kinematic nechanisns  described above (and consi st of

"rails, screws and notors type 26, ‘27, 28 ) is obtained by the

novement of the dies (44) and the wire (45), in order to obtain
t he decoré_ti ve shape, wi t hout limtation ot said decorative
cornice in a facade and the. dovetail grooves for the engagenent

of the connectors from 'other. The execution of the nonolithic

decorative cornice over the entire length of the bl o.ck in EPS is
carried 'ou-_t in steps, depending on the | ehgt h of the cutting dies
/| wire ahd for this, in addition to the novenent in x. and Y, is

inmplemrented a handling (always simlar to those described above)

~also in the direction z. The rotary table (3 allows to orient

the block of expanded polystyrene or other foam materials and
chewy, any density, even if recycled as polyurethane foam and

other at will, all these novenments are controlled by the CNC.
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Wth reference to Figures 19, 20, 21, 2la, is shown a variant of
the machine (1) inventive configured for the processing of blocks
or groups of panels ‘ICF t‘hrough a series of cutters (46) nounted
on a support (47), the all nounted on a frane (48), noved by
means of the sane kinematic mechani sns descri bed abovve. (and
consist of rails, screws and notors type 26, 27, 28).

On the supports (47-49-50) port el ectro-spindl es (46), t he

~position of the latter can be fixed or can be varied nechanically

and/or manually in distance between the one and | the other (known
mechani sm consisting of adjusting screw and | ocking by neans of
bolts) . |

In Figure 19, the novenent of the frame  (48) is along the axis of
carpets and/or rol | er conveyors notes, while the novement of the
supports - (47) . is  towards t he | center- of ‘the t ape.

In Figure 20, the novenent of the frame (48) is along the axis of
carpets and/or Croller conveyor s,l \ t‘he uppér support (49) noves
vertically while the | oner support (50) has no verti cél novenent .

Ih Figure 21, the two configurations ‘ a;re represent ed one after
t he . | ot her.

In Figure 20a, there is shown a variant of the base ’ (2) manual ly
expandable in |engt h and width by means of screw nmechani sms ~ known
(not shown) .

Wth reference to Figures 22 and 23, there is illustrated another
vari ant of the machine ‘(1) i nventive, confi gured for t he

machining of hollow blocks, thermal ant seismc box or groups of
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panels ICF through a series of cutters (46) nmounted on a support
(51) noved by neans of the sanme kinematic nechanisns described
above (and consist of r‘éi ls, screws and notors type 26, 27, 28).

On the support (51) carri és el ectro-spindl es (46), the position
of the latter can be fixed, or can be varied rrecha_ni cally and/or
manually in distance Dbetween the one and the ‘other (known
mechani sm consists of the adjusting scr.ew and by locking bolts) .

The machine (1) can be nounted at |east one support (51) for each

si de.
Wth reference to Figures 24, 25 26, 27, is illustrated another
vari ant of the rmachine (1) i nventive, confi gured only wth

kinematic cutting dies for the realization of nultiple colums
and sem colums wth ‘the nmost diverse conformations wthout bond
indeed including enptying configuration wth the inner fac‘e of
the same colum above or siphon wth dovetails and appropriate
I ocvati ons for hqusi ng s'paceré and connectors, acts to bind
brackets and steel bars, whi ch al so extended ei emaht s of any
shape and form of the materials even‘ the nost disparate. The
machine is the basic version described at the beginni hg (base 2,
castle 1 +, rotary table 3-4) where the rrultjple die (.52),'
t hr ough t he novemnent s al r eady | déscri bed above, descends
vertically to create and conform bins thernmnal and also the
colums and/or sem enptied adapted to receive as described

above .
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Wth reference to Figures 28, 29 and 30, there is illust r'at ed
anot her variant of the machine (1) inventive, wth only kinematic
cutting multiple punches (53) for the realization of sen-
colums, including their enptying as described above. On the
naéhi ne (1 can be inplenmented:

- A support (54) bearing spindles (55 Cutter holder (56) at a

vari able distance between manually and mechanically fastened wth

bolts. - The mandrels are placed in rotation by a variable
frequency not or (577 and a belt (58). All the kinematic mechanism
may be iﬁ a fixed position and in that case the work piece wheel
‘by means of _the rotary table (3), or aléo itself rotates on
circul ar 'guides (59) by neans of nmotor, pinion and rack, not.
shown;

- a'support " (60) carrying nore electro-spindles (61) carrying
cutters (62), always in wheelbase and available variables as
descri bed above; entire kinematic nechanism may be in a fixed
position, and in that -case the work piece wheel | by means of the
rotary table (3), or also itself rotates on circular guides (59)
by neans of notor, pinion and rack, not shown.

Wth reference-to Figure 31, there is illustrated another variant
of the machine (1 for the inventive turning of the col urms‘ or
hal f - col ums, suitable to obtain the desired shape, also the nost
di sparéte without bond. The machine is constituted by the same
castle - (1 '), base (2 and rotary table conpl ete; (3—4). Thé

colum is nounted between a sprocket (63) in conical tips fixed
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to the rotary table (3), which takes advantage of the novenent,
and another feeder (63), mounted in the upper part of the castle
(>1 '), slide wvertically by neans of a device in pneumat.i c
cylinder (not shown) to adapt to variations in height, even the
nost di sparate. Dragging can also be obtained wth a device
lanel lar  hot (64) whi ch penetrates i nt o- the rmaterial (al so
interiorly disposed i n a fixed posi tion, but not visible) noved
i n height from the usual systens already described.

As -regafds the application software that nmanages the machi nei (1)
i nventive, is meant by this term a CADCAM to be installed
directly on the server I\/Eichi ne (1) and/or in a workst at\i on
external and networked vvith‘ the aforesaid server, and in any case
renotely connected with the principal place of busines.

The supervision software and conpiler working on operating system
M5- DOS (but also i n‘ a window of Wndows) and you can replace the
PC with any one and in no tinme or even perform' t he supervi sion
software from floppy di ék. |
There are ‘at least a CD-ROM with ‘aI | the back-up system (source,

conpiler, supervisor and utility) but also an energency floppy

disk, able to reboot and supervision on any PC with a floppy disk

and a RS232 serial port. You have the option to connect a second
PC where immediately install all the "system"

The 2D/3D CAD is inplenmented in an application specific

structured as follows:
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- Proprietary database of all the elenents producible enabled
storage only authorized files cannot be nodified by the user, but
it can be called wth prior approval (headquart ers) for the
productioh. Each new creation desired byl the wuser where t‘o be
submitted to the authorization of a data processing center in
renote connection, viewing the drawing; you can create a specific
program suitable for the purpose of rmnufactulring multiple types
of products.

- Nesting algorithm that allows, given the size of the block to
be processed and the type of +the elenent (and/or elenents
provided. they are conpatible wth oné ‘another for tools) to be
realized, the optimzation of the material by reducing waste to. a
nm ni mum

- Automatic generation of the cycle understood as a sequence of
operatiovns to be perfornmed and the tool path.

- Visualization and nmonitoring of the various phases of work.

- Mnitoring and parts counting perfornmed, since the latter
cannot -bé altered by the> user if not using alphanuneric password

changed autonatically.

The rmachi ne (1) inventive step can advantageously be transported

through a specific transport system (not shown) .

On the base of the Machine (1) are érranged (by screwing or
wel di ng) devi ces to_cylindricai or pol ygonal hole for insertion

of gripping of an arm which noves by nmeans of  hydraulic

cylinders on a trailer. Once inserted the gripping, by means of
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the hydraulic cylinder, the machine (1) undergoes a rotation of
90 °, so as not to exceed the maxi mum overall height of 4 neters.

Subseguently , by means of the cylinder, the Machine is noved so

as to fall in the shape of the trailer.

Wth r»efe.rence to Figures 32 to 44, there s iIIusfrated an
application of mtrices in. a block machine relat.ive to the
machine (1) inventi've. It is a structure (A to be inserted

inside a concrete block (B for the execution of parallelepiped

blocks in EPS pol y'styrene pre-profiled (9 . - fhe structure
consists of an upper frame (I1B) and by a lower franme (2B) , which
are bound and perfectly anchored to the concrete block (B wth
known mechani cal fasteners | (not shown) , by two frames (4B)

nmovable by nmeans of hydraulic /cyI i nders  (4B), by shaped sides
(6B) nmechanically fastened on the botfbm and on the door of thé
bl ock machine (B and by shaped sides (6B) nechanically fast.ened
to the side frames (4B). On each of the frames (1B and 28) , are
fixed four or nore ‘hydraul ic cylinders (3B) (represented- only in
thé upper part) that ensure the openi hg of the side franes (4B)b

so as to permt easy extraction of the parallelepiped block in

- EPS (o once forned, and sintered. The sides (5B-6B) can have

various configurations and types of construction; in Figures 37-
39, there is shown a construction performed wth bending (7B-9B),
in Figure 38 there is shown a construction | performed wth
mlling (8B , but both nmonolithic. |In Figures 40, 41, 42, 43, are

répresent ed shaped nodular elenents obtained by mlling; t hese
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nmodul es can be coupled to and interlocking are attached and bound
to the cross nenbers (10B) whi'ch in turn are fixed to the bo-ttom
and the door of the ©Dblock making machine and side franmes
furniture (4B) of t he aggr egat e. It 'cl ear t hat , in
correspondence of the nmouths of the steam outlet (11B), t he
introduction of the polymer (12B) and extractors (13B) of the
block EPS, the surfaces of the matrices are interrupted -order not
to hinder the funct.i onality of the block nolding nachine. |
Finally, with reference to Figure 45, there is i_IIustr’ated a
specific cell wth integrat ed ~ant hr oponor phi ¢ r.obots. This is a
work center for the nmachining of shaped cutter from a sheet of
vari ous t hi cknesses in EPS polystyrene foam or other f oam
mat eri al s o'r gumy of any density, al bei t recycled as
pol yur et hane - foam and ot her consi st'i ng of:

- At least one support surface (iOO) of the blank, édj ustable in
hei ght With ki nerﬁitic screw and notor to adapt to the size of the
bi ece itself;

- At least one centering dévi ce (200) of the work piece rel afive
to .the axis of the support‘ surface (100), realized- with bars
act uat e.d by pneumatic cylinders (not shown) ;

- At least one counter-surface (300) actuated by a pneumati c

cylinder (not shown) , operating at low pressure for clanping the

‘work pi ece;
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- At least two robots (400) bearing in the wist at I|east one
el ectro-spindl e (500) <carrying cutters for the machining ofv t he
work piece in any direction, even the nost disparate;
- At least one protective cavb f or oper at or saf ety.

The use of at least two robots (400) suitably customzed wth
speci al mandr el s (500) on which are fixed to the wri st
articul ated suitable cutters (600) suitable for | t_he pur pose,

guarantees the processing of blocks wthout bond, sl abs, panels

ICF, elenents decorative cornices, string courses, roll er-shutter

door thermal, etc. . This solution all ows carrying out the mlling
of at |east two Jlong sides of the panel and, Wi th éi mpl e
pr ogr anmi ng, to perform . additional mllings in the direction or
inclination conpletely different from each other. The operating

cycle provides that the panels cohveyed via a carpet and/ or
roller conveyor known, wit h'i n the cell, they are centered wth
the device (200) and blocked automatically by the presser plane
(300) on the support. surface (100); a sinple zero authorizes the
life-cycle at the sane time the two robots. At the .end of mlling

the panel or decorative elenent is released on a renobval conveyor

belt (not shovvn) , invoking a second panel él ways transported by
means of a carpet and/or roller conveyor, not shown. The cell is
conpl etely encl osed in a prot ective structure consi sts of
transparent panels in shatterproof material, assenbled on a netal

frame or alum num and interlocked doors. A suitable vacuum system

provides the evacuation of the chip in a specific col l ection
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tank. Al the operation of the cell is controlled by a nunerical
control (CNO) whi ch is acconmodat ed in the cupboard door

electrical wring (700) ; specific software allows the managenent

of the .drawings and their transformation into tool paths . which
will be executed by the two robots individually or sinmultaneously
‘depending on the conformation and the shape, even the nost

di spar ate, the piece to be perforned.
As far as t he t echnol ogi cal - productive f1exibili ty, t he
advant ages are | so nunerous that the list can only be schematic:

the perfect features of sel ected al um num al | oys, and
especially of alloys for Hgh Speed MIIling (vvi_t hout i nposi ng
change frequently because of the nodular matrices durable)
« consunption by abrasion of hard materials sintered (Sintered)
and the same rectangul ar blocks tending to zero (conpared tov
wor ki ng on steel sides) |
e alnopst total elimnation of slow processes such as art hritis
that are created during the ejection of the block (A in EPS
paral | el epi ped block nolding machine by vertical or horizontal
e simplification of the budget and determ ned application of

matrices mcro-perforate "nolds and figures” (only or minly to

scroll through the strips connected to the steel walls of the

conventional block nolding machine)

 reduced energy consunption,
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* Inplenentation actual production (wthout interruption) nolding
wi thout interruption for cooling
e In general, significant increase in the speed of preparation of
the counter-nmold (made .of mcro nodul ar  al uni num) to be inserted
into the nold of a co_nventibnal rectangul ar bl ock nolding mnachine
e advantages in terns of speed of. construction, all the nore
remarkable, the higher is the volune of the counter-nold and the
vol urﬁa to be renoved by conventional mlling (construction of
"nmol ds")
'« troubleshooting cooling and related circuitry in an easy way:
in fact, the sane circuit s passing through the cavity of the
strips attached horizontally to the wal | of the conventional
bl ock machine, which in“ turn engage solidly in alumnum m'éro-
perforated sheet netal of the matrix,‘ where for many steels this
i s inpossible (stéel nolds for nore "insulétion;')
 drastic reductidn of time adjustnent (due to Ilower bending
stresses induced in the nolding system of rectangular blocks in
i nnovative EPS)

drastic reduction of the time required. for the surface
pol i shi ng of the innovative against mcro-perforated matrices,
bot h .manual or HSM
The advantages conpared to traditional systerrs are considerab‘l e:
» small size of installation,

| ow noi se |evel,
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e conplete -absence of dust in the waste may therefore be
recovered,

« reduced energy consunption,

* lower capital i nves>t ment for the production site and at a fixed
location of the plates depi cting dovetails and slots for

recei vi ng sbacers / connectors in general,

. consi‘der abl e 'operati onal f»I exibility: the profile of the
quarries and the flare, tapping, and the thickness of the plates

vvi‘II be programmed by software applied to a PC without having to
repl ace and/or change any tools.

The same block (A parall el epiped ‘expanded pol ystyrene ' (EPS- PES)

will be subjected to shear to simultaneously create multiple

panels ICF in extrenely short tines (ratio 1 to 9 conmpared to the

classic nmolding of panels 1CF) , depending on the requirement of a

t hi ckness and neasure; in turn, -aI ong the processing chain, such
panels ICF will be bound in a lane édj ustable to size accordi ng
to tHe measur e of the panel ICF, so that the drills at very high
speed adj ustable  invention, as further application, abl e

s.i mul taneously mlling the heads of the panels |ICF creating the
necessary design | as teeth, recesses, t appi ng, ‘and/ or ribs.
negative and positive in order to stack them wth a solid

i nterlocking also thréugh el ongated elenents, etc.

It should be pointed out that the steel —rule «cutting I|inear

and/or pre-shaped, in hot wire panels ICF in EPS not only all ows

to have an exclusive breathability due to its rough surface thus
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obt ai ned by the pfocedure, which is still a further and exclusive
advantage as ideal support for be plastered with a traditional
nmet hod, and have ensured adherence solidarity over tine.

The nmethod and the inventive bantograph descri bed above therefore

allow to considerably reducing the production costs of the panels

| CF in EPS and not | east t he conventi onal ones.
Still, these panels ICF can be print ed wi‘t hout having to neet
multiple constraints for their producti o}n, as for exanple, in the
prior art <called Insulated Concret e Forns, I CF, t he .fact | of

having to find bi'g industries that have the specific machi nery

for their production.

~Finally, with the inventive nethod, it is not difficult to find

the raw material on site,‘ with the obvious advantage of not
having to tranéport' | arge vol unes 'ovéf long distances in order to
respect »the envi r onnment , hoWever, ex-pensive, and yet, ' the
inventive technology not only provides performance eXtremaIy
uni que and innovative, but also‘ respects the environment wth
less polluti on,‘ making it cheaper in every Ki ﬁd of work | n
conparison with the conventional printed panels |CF.

An appl i (_:ation of the inventive method is described bel ow..

For Example: 20 blocks / hour were usedwith density 15 g / I't and
dimensions 600 x 1,200 x 4,000 mm whereby during nolding were
obt ai ned - about 1060 sheets, -panels |ICF thi‘ckness of 75 nmm with
facades representing the figures volutes, as conti nuoué ribs

hori zontal |y (ribs nodul ar necessary for the stacking of a
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plurality of panels) only to be cut in the top and bottom
surfaces with the appropriate dovetail or other ~ represent ations

via the pantograph anmended of the present invention.

The ratio of cut slabs of. panels ICF in conmparison to the classic
known molding was 1 to 9, and therefore are evident its .unique
effectiveness, as well as its industrialization cheap and easy,

t hanks to t he. | ack of necessary equi prent , | except t hat
i mpl ementation of machinery al vvay‘s exi éti ng.

As a conparative exanple, we used a classical and conventional
aluminum nmold with four figures (four panels [ICF), having an
average of 2.5 / 3.0 m'nutes‘v for printed for sinple sheets or
paneIAs ICF containing | 6ngi t udi nal slots at half height of the
panel ICF even if the sanme are neasures of maxinum height of
30/ 40 Centineter.

Qoviously, . taking into account t-he 2.5 -3.0 mnutes ci ted, t hey
aré printed with such a conventional nmold in aluminum 24 panels
ICF: therefore, in order to achieve the sane quantity .obtained by
the above-nentioned process of the i nv.enti on, it woul d take at

| east 44 hours with such a conventional nold.
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CLAI M5

1. Pantograph machine (1) equipped wth blades and hot-cutting

pre—shaped punches and cutters, for machi ni ng panel s, in
particul ar | CF panel s, wth foamed or extruded materials in
general, conprising at least one first station (1) consisting: in

at least one castle (1'), supported by a base (2) whi CH houses a
supporting éurface (3), said castle (1') conprising:

- at least one frame (5) that carries fixed or nobile punching-
cutting blades (6), to adapt to the thickness of the panel' to be
réalized, and operatively connected to a frame-carrier carriage
(9) sliding on gui des, and noved by nmeans of a transm ssion, on
said carriage (9 being located a handling system which allows
t he frame'(s) to nove ‘in the horizontal directi on to escape from
the castle (1') so as to be positioned nechanically and/or
manual |y according to an angle from 0° to 90° due to a specific
hinge graduated in mllimeter (13) i nt erposed between the
carriage: (99 and the frame (5 to perform cutting;

- at least two slides (23 for mlling, performed by a tool (24)

nmounted on an electro-spindle (25), placed on a carriage (14),

said slides (23 being m)ved‘ by nmeans of a transnmission and
having a novenent that allows the displacenent by the st ep‘
necessary for the realization of the grooves;

- at least one frame (150 carrying fixed or nobile wres (16) to
adapt to the specific cutting to be perforned, operatively

connected to a frane-carrier carriage (190 sliding on guides (10)
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and noved by neans of a transni ssion, on said carriage (19) being
| ocated a novenent which allows the frane (15 to nove in. t he
hori zont al ~direction to make the cut at desired heights, said
wires (16) being adapted tov nove in interpolation according to
5 the vertical and horizontal ‘directions in order to perfofm an
‘inclined cut without limtation of gradation and/or | according to
a specific curvilinear profile; |
characterized in that, above the cutting blades (6), net al
devices are placed that have the sanme shape of the cutting
10 bl aqles- punches (6), t hat prevent the narrow ng of the cut
i m"re.di ately after passing through the cutting blade (6 itself,
so as to prevent a increased resistance to cutting and friction
and Iany .devi ations of the sane.

2. Pantograph machine (1) equipped wth bl ades and hot - cutting

.15 pre-shaped puhches and cutters, for machi ni ng panel s, in
particular ICF panels, wth foamed or extruded materials in
general, conprising at least one first station (1) consists of at

least a castle (1'), supported by a base (29 which houses a
support»i ng surface (3), said castle (1) conprising:

20 - at least one frame (s5) that carries fixed or nobile punching-
cutting ‘blades (6), to adapt to the thickness of the panel to be
realized, and operatively connected to a frarfe- carrier carriage
(99 sliding on guides, and noved by neans of a transm ssion, on
said carriage (9 being located a handling which aI- lows the frane

25 _(5) to nove in the horizontal direction to escape from the castle
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(1) so as to be positioned nechanically and/ or manual | 'y
according to an angle from 0° to 90° due to a specific 'hingev
graduated in mm (13 ) interposed between the carriage (99 and the
frame (5) to perform cutting;

- at least two slides (23 for mlling, perfornmed by a tool (24
mounted on an electro-spindle (25), placed on a carriage (14),
said slides (23) being noved by neans of a transmssion and
having a novenment that allows the displacenent of the step
necessary for the r.ealization of the grooves;

- at Iea_st one frame (15) carrying fixed or m)bilé wres (16) to
adapt to the specific | cufti ng to be per f or med, operatively
connected. to a frane-carrier carriage' (19) sliding on guides (10)
and noved to ‘rreans of a transm ssion, on. saidl'carriage (19) being
Iocatedva movenent which allows the franme (15 té nmove in the
hori zontal direction- - to make the cut ét ~desired heights, sai d
W res (16) 'béi ng adapted to nove i n  interpolation according to
the vertical and horizontal directions in order tov perform an
inclined cut without limtation of gradation and/or éccordi ng to
a specific curvili near profile;

characterized in that the nechanism of translation and tilting
(29) -is conposed of two netal arnms wth applied shoes | and/ or

suction cups (32) which run in the gripping position by neans of

pneumatic cylinders (33), which, by exerting a pressure on: the

group of |ICF panels to be extracted by neans of pneumatic
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cylinders, perform the tilting of 90 ° of .the said group and
pl ace it always with the cylinders (33 in the second station.

3. Machine (1) according to claim 1, characterized in that said
castle (1) is constituted by verti cal upri ght S havi ng
| ongi tudi nal grooves supported by the base (2) that hous»es t he
support  surface (3) equipped wth electro-pneumatic cyli nderé

(4) .

4. Machine (1) according to claim 1, characterized in that, for
the maintenance of the ICF panels cut on the sides of the castle
(1') opposite the entry and exit of thé -bI ock in EPS polystyrene

foam electro- pneuﬁati ¢ «cylinders are vertically arranged and are
equi pped, at the end of the stem wth pointed appendages (23) or
suction cups (24), which intervene constrai ni ng the el enent

actuated by the CNC system only after the passage of the frane
(5) carries punches-cutting bl ades (6) , and are deactivated

returning back at the.end of all the processes.

5. Machine (1) according to claim 1, characterized in that, in
the upper part of the castle (1'), a suction hood (22) of the.
fumes Qenerated by the cutting die and wire and a counter-hood

(22 bis) are arranged for maintaining the cutting tenperature

6. Machine (1) according to claim 1, characterized in that it
does not‘ include devices to drill, but , on the sane ’ ki nematic
nmovement, it _corrpri ses a .punch- carier frame equal to the frane
(5, the cutting blades (6) being optionally also a mltiple
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punches or cutting bl ades (6a), to create the shape of a
chessboard.

7. WNMachine (1) accordi ng to claim 1, characterized in that, in
order to nmke the grooves on fhe panels on the sides 120 x P and
P X H, in order to obtain the conplete realization of the block,

the mlli nbg assenbly (23, 24, 25 is removed from the first
station and, on its same noving kinematism (26, ,27' 28),

Atrans‘l ating and tilting nechanism (29 is applied, by means of
which the group of |ICF panels. is brought into a second station

(30) where, through the nilling nechanisns (30) and (31), said

panel s undergo the execution of the grooves on the sides 120 x D.

8. WMachine (1 »éccordi ng to claim 1, characterized in that
mlling operations are obtained by ki nematisns (40) consisting in
el ectro-spindles (41) nounted on arms (42) which rotate by nmeans
of geared notors applied on the supporvt (43), on the devices (40)
cross-type ki nemati sns being | mounted = for handl i ng al ong
| ongi tudi nal and transverse directions.

9. Machine (1) according bto claim 1, characterized in that it ié
suitable for the nmachining of nonolithic decorative cornices from
block in EPS (o9 and bei ‘ng arranged so as to obtain the novenent
of the Cutting bl ades (44) and the wire (45), in order to obtain
the shape of a decorative cornice in a facade and the dovetail
grooves, in "T* and/ or crbss ,tb' the coupling of the - spacer —‘
connectors A on the other, the i npl enent ati on of‘ the nonolithic

decorative cornice over the entire length of the -block in EPS
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Foam being formed in steps, depending on the length of the
cutting blades / wire and for this, in addition to the novenent
in X and vy, being inplenented also a novenent in the Z direction,
the rotary table (3 allow ng fo orientate the block EPS Foam at
will, all these novenments being controlled by CNC systens.

10. Machine (1) accor di ng to cl aim 1, characterized in that it is
configured for the processing of blocks or groups of ICF slabs -
panel s t.hrough a series of cutters (46) ﬁount ed on a support
(47), all munted on a fraﬁe (48), noved by neans of bki nematic
mechani sns, on the supports (47-49-50) port electro-spindles
(46) , the position of said el ectrd—spi ndl és (46) being fixed or
bei ng varied nechani caIIy‘ and/ or manually in distance bet ween t.he

one and the other.

~11. Machine (1) accordi ng' to claim 1, characterized in that it is

suitable for the processing of blocks or groups of | CF panel s
through a series of cutters (46) rmuht ed on a. support (51) noved
by neans of kinematic nechanisns, on the support (51)  car ryi ng
el ectro—spi‘ndl es (46), the position of said electro-spindles (46)

being fixed or being varied nechanically and/or manually in

- distance between the one and the other, the nachine (1) nounting

at least one support (51 ) for each side.

12. Machine (1) ‘ according to claim 1, characterized in that it is
configured only with kinematic cutting dies for vthe real‘ization
of multiple colums and semn-colums, including the enptying

configuration wth inner facade to the sane cited colum or
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siphon with queues swallow and appropriate seats in "T" and/ or
cross to housing spacers and connectors, acts to constrain
stirrups and steel bars, also elongated elenents, the machine (1)
having the nultiple die (52 adapted to descend vertically to
create and conform the columms and/or half-enpty.

13. Machine (1) according to claim 1, characterized in that it is
equipped with only one kinematic system for cutting rTuItipIé
punches (53) for the ‘realization of semi-colums, including their
enptying, the machine (1) bei hg i mpl ement ed:

- a support (54) bearing spindles (55 that <carry cutters (56)
with manualbly variable distance and nmechanically fastened with
bol ts, the spindles being put into rotation by av vari abl e
frequency notor (57) and a belt (58), all the linkage being in a
fixed position and in that‘case the work piece by rotating by
neans of the rotary Vtable (3, or also itself by turning on
circul ar} gui des (59) by neans -of notor, rack and pi ni on;

- a support (60) carrying many electro-spindles (61) that carry
cutters (62), Nth vari able center-distance and arrangenent, all
the kinematism bei ng in a fixed position, and in that case the
work piece by rotating by means of the rotary table (3), or also
itself by turning on circular guides A(59) by nmeans of notor,
pi nion and rack.

14. Machine (1) accordi hg to claim 1, characterized in that ibt is
suitable for the turning of the colums or hal f - col ums, the

colum being nounted between a sprocket (63) in conical tips

_40_



10

15

20

25

WO 2013/084253 PCT/IT2012/000371

fixed to the rotary table (3), which takes advantage of the
rmv'eme‘nt, and anot her | feeder (53), nmounted in the upper part of
the castle (1'), slide wvertically by nmeans of a pneumatic
cylinder device in order to adapt to variations in height, the
drag being obtained even | Wi t_h a hot Ilamnated device (64) fhat
penetrates the material noved in height.

15. Machine (1) according to claim 1, characterized in that it is'
adapted to be transported through a specific transport system on
the base of the nmachine (1) being arranged to devices cylindrical

orb pol ygonal hole for insertion of éri ppi ng bmeans of a arm whi ch
noves by neans of hydraulic cylinders on a trailer, once inserted

the gripping, by neans of the hydraulic cylinder, the machine (1

'undergoi ng a rotation of 90°, so. as not to exceed the overall

hei ght maximum of 4 neters, subvsequently, by means of the
cylinder, the machine being translated so as to fall in the shape
of the trailer.

i6. Machi ne (1) accordi ng to claim 1>, characterized in that i-t is
equi pped with a structure (Aj to | be inserted inside a block
machine (g for the execution of parallelepiped blocks in EPS
pol yétyrene_ pre- prof iled (o, the structure being constituted by
an upper frame (1B) ‘and by a lower frame (2B), which are bound
and perfectly anchored to the block Mlding Mchine system (B
with mechanical fasteners, by two frames (4B) novable by neans 6f
hydraulic cylinders (4B) , by shaped sides (6B) rrechani cally

fastened on the bottom and on the door of the block nolding
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machine (B and by shaped sides (6B) nechanically fastened to the
side frames (4B), on each of the frames (1B and 2B) being fixed
four Vor nmore cylinders hydrauli(: (3B) that ensure the opening of
the side franes (4B) 'so as to allow the extraction of the
paral l el epiped block in foam EPS (¢ once formed, and sintered,
in correspondence of the nmouths of the steam outlet (11B), of
introduction of the polynmer (12B) and extractors (13B) of the
block EPS, the surfaces of the system matrices being intefrupted
order not to hinder the functio_nality of the sanme block Molding
Machi ne Manuf act urers.

17. Machine (1) according to claim 1, characterized in that it is
adapted to the mlling nachini ng‘ of shapéd parts from sheets and
be constituted by: |

- at least one support surface (100) of the blank, adjustable in

.height with kinematic screw and notor to adapt to the size of the

pi ece itself;
- at least one centering device (200) of the work piece relative
to the axis of the support surface (100), realized wth bars

actuated by pneumatic cylinders (not shown) ;

- at least one counter-surface - (300) actuated by a pneunatic

cylinder, operating at |ow pressure for clanping the work piece,
- at least one anthroponorphic robot (400) bearing in the wist

at least one electro-spindle (500) carrying cutters for the

machining of the woirk piece in any dir'ection, even the nost
di spar at e;
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- a least one protective cab for operator safety.
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