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A pressfor the production of pieces requiring for their industrial processing a preforming step with low expenditure of

forces and a final high pressure.

@ A hydraulic press with a vertical axis for the production,
by a dry process using suitable flowing powders, of articles
which require a pre-shaping operation, an intermediate pres-
sure and a final high pressure.

The press includes a revolving table (6} with at least three
movable lower punches (7).

During the first step, the powder is supplied by a batching
and preforming device {5) which acts directly on the movable
punch (7), and runs through holes {28) in the chamber be-
tween counter-punch (27) and the elastic membrane (52} of
the movable punch (7).

The preforming device (5} also includes a hydro-
pneumatic cylinder with a double-acting adjustable-stroke an-
nular piston (66) for precompressing the article.

During the second step, the final pressing stage occurs by
means of an isostatic pressing punch (9) in cooperation with
the lower movable punch (7), and during the third stage the
discharging of the article takes place.

Croydon Printing Company Ltd.
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. refractory, metal, light alloy~based powdérs and other powders |

0221224
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A -PRESS FOR THE PRODUC?;ON OF PIECES REQUIRING FOR THEIR

INDUSTRIAL PROCESSING A PREFORMING STEP WITE LOW EXPENDITURE
OF FORCES LND-A FINAL HIGH PRESSURE

This invention relates to a press particularly suitable for V i
the manufacture of pieces and items of any shape, profile, f
depth and thickness, such, for example,‘as plates, cups, salad f
bowls, vases, special tiles having irregular shape and

surfaces, particularly shaped small parts or mechanical elements,

etc., all of which are obtained by pressing into shapes ceramic

especially suitable for said processing opsrations fér whioh,'
due to peculiar, technicel and technological, very significan$
features involved, an automatic preforming step is réquired in
order to obtain & finished product as perfect asuposggb}e
wheil reducing to a veryminimum essential any further operations
for finishing the product or correcting defeciive pieces as
is the case at present with corresponding productions using

less improved methods than does this invention.

As one non restrictive example of the improvements our invent-
ion is capable of achieving in the various branches of the

art .concerned, the following is a description of the invention
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a8 applied to the ceramic manufacture of plates, cups, pieces

of fittings and the like.

As is known, in recent years such produc%s have also been pro-
duced on presses of verticael or horizontal axis that are
supplied with ceramic atomized mixtxxes containing 1.5 to 7'%
of 120. Powder is admitted to the dies of said presses which
may be of either the isostatic type or the metal type with a

covering provided thereon.

Said covering on the surfaces contaciing the powdery substanceé
to be pressed, is in the form of a membrane or a skull-like
cap made of synthetic elastomerara meial powder based material

to which plastic, high strength bonding agenis are added.

Unfortunately, the above-mentioned processing meihods suffer
from some imperfections and involve limitations for the user,
which hinders wide-spread use of sald new futuristic technol-
ogy otherwise far more atiractive,under saving and automatii-
ation aspects, than the conventional method using plester

molds.

In faot, on a vertical. axis press equipped with a rotér&

table supporting the isostatic dies, the cerami powder to be
pressed is supplied through an adjustable volume batcher |
from which said material is deposited,in bulk,onto the concaée

membrane that will produce the profile of the rear, i.e. the

foot aide of a plate.

A shaped scraper approximately reproducing the profile of
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that is still resting on the lower punch membrane, to a position

- 0221224

the visible side of a plate is caused to rotate axially above
the material discharged from the baicher to spread it through-
out the surface of the underlying shaped membrane so that said
material is given said profile of the visible face of the piece
to be pressed. At that time, the rotary table is given a 90°
rotation to bring the isostatio lower punch containing said
preshaped ceramic material, to: @ position below the upper punch

that is to form the vieible face of the plate.
Said pressing punch is moved at a high speed, by an hydraulio

jack, into contact with the material to be pressed, whereupon g
said punch continues its downwards stroke at 2 low speed to ;
perform precompression and deaeration of the material. Then,
the above-mentioned jack is locked in said position in order
to create opposition againsi hydraulic counterpressure from

the lower isostatic punch thereby to achieve the final press-

ing operation.

Once the pressing step is carried out, the upper punch is |

t
moved back to iis upper starting position and the rotary table

is imparted a furtbher 90® rotation to bring the pressed piece,

beldw & suction-cup arm that will move it away irn a direction

toward a deburring, trimming and sponging or moping unit

associated with sald press. i .
The press being a rotary tadble type of prees, it is to be
understood that each press station involves one specific

operation of the press cycle corresponding to that station.

What is describgd herein-above will work very well when
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such plates are tc be produced as those of the "plane™ or flat

type, i.e. shallow plates,

Yhen soup plates, i.e. deeper plates than the former, are

5. produced, then things become complicated in thet not in all
capes is disiribution of the powder to be pressed satisfactory .
due to the tendency of the dropping powder to collect in the
middle of the bottom of the isostatic membrane,if the sides of

& deep plate tend to be more vertical in shape than horizontal.

This drawback consideradly reduoes‘gﬁmduction of the above-
mentioned press, while, for the same reason, possibility of
producing salad plates, tea- and coffee-cups, bowlé;°and any
|

I

15. to be verticel in shape, is practically excluded.

!
othar deep-edged or -walled articles, namely articles tending ’
j |
|
I

Another serious disadvantage of the unfavourable situation as

3
exenplified above is that it limits production of shapes othﬁr '
than round ones. However, the market demand is for a greater

20. variety of patterns involving more and more fancy and odd vi

profiles.

In fact, the ghaped,centrally rotating scraper thail ProviaEs”
for pre-shaping theﬁboxder t0o be pressed does not enable it to be, for ¢

25f ampls,used for such sguare, oblong and, ai any rate, irregula#
r

shapes, as are in general regquired for complementary pieces
|

involved in the composition of commercial crockery sets.

An alternative press to the above discussed press, which is

30. the most wide-spread and accepted press at present for producing
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pressed crockery, is an horigontal axis type of press in which

the powder is supplied and the pressed piece is discharged in!

a substantially vertical direction.

This press mounis dies provided with one or more recesses that

are alignedon the same axis. Said recesses can receive convex

and stationary punches on the ome hand and, on the other hand,

concave punches that are movable since they are connected wit

the oross-sglide of the press. Contour shapses and internal

h

profilee of said convex and concsve punches are substantiaslly

infinite in number and different from one another, and this
even in one and the same die mountel in one of said horizontal

presses.

The supply of the ceramic powder to be pressed takes place,
ag already said, by gravity in a vertically obnveyed manner.

The arrangement is very simplified as compared with that of

the previously described prees, since both the volume batoher

and the shaping scraper are dispensed with.

The die unit of said press comprises; as &n exampie, & convex
punch fast ~on ‘the press siructure which reproduces the

profile of the visible face of a plate; said statibnary punch
is located in a ring means that is firmly mecured to the

movable die of the press. Said movable die and,thus,said ring

means, &re provided with a central groove through which a

powder to be pressed can flow.

The movable concave punch, that is secured to the press crosj

glide, reproduces the rear of a plate, i.e. the ‘foot' side th

0221224
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Thus, the working oycle takes place as follows:

~ the movable die is entirely sef back so a8 to permit the
convex stationary punch to stand out in front of it,

- 4in this position, the stationary punch closes the groove
in both the die and the recess—forming ring, thereby to
prevent the powder from flowing therithrough,

- the automatio cycle is started ujon feeding of ihe concave

movable punch which is positioned at & precise distance to
the stationary convex puncﬁ,

~ the movable die moves forward to entirely enclose, besides
the stationary punch alreedy located therein, also a portion
of the movable punch that is rigidly held in the above-~describh-
ed position, '

-~ by this operation, an internal chamber to said recess is
created and is bounded, peripherally, by the die ring and

the opposing concave and convex faces of the two punches facing

one another, i

- upon said moving forward of the die, the groove in this latter

is simulianeously cleared by the stationary punch to permit
flowing therethrough of the powder ic be pressed which will
£ill up the ohamber formed by the two fao&ng-pqgghes therebX.
to achieve charging of the die unit in a preforméd.manhbr
corresponding to the final.profile of a plate to be pressed,
-~ when filling operation is completed, the movable die is
caused to partially recede in order to'stop flowing-in of

the powder by means of the stationary punch.

In a simultaneous manner, the powder contained in the space

bounded by the two oppqsing punches is kept confined peﬁyheraﬁ-

BAD ORIGINAL



10,

15.

20.

25

30.

-1 0221224
ly to thereby create the pressing conditions,

- when the pressing operaiion is achieved, the movable die,with
the associated convex stationary punch inside“it, is moved back

to its starting position, and the movable concave puﬁch, wheil
being moved back to iis sfarting position, releases the press-—

ed plate which drops by gravity onto an undérlying chute means

arranged to convey ithe plate away from the press.

As it should be apparent, this very simple and practical method
rermits overcoming many of the above-mentioned limitations
inherent in the described vertical presses, but it does not
eliminate the problems encountered by the manufacturers, and
even it gives riée to some further difficulties thatare described

below by way of illustration.

In fact, said die-system produces considerable burrs that are

to be removed from the pressed plate by further difficult
operations which cause the produced pieces to undergo peripb’rai
stresses with increased number of rejections being involved. T
Attempts at obviating this disadvantage by using improved dies,
both of the isostatic type and provided with sdditional gounte

L )
|

-
[

punches, did not prove satisfactory, practically.

Moreover, it has been found that density of the pressed plece
does not appear to be uniforml& digtributed in this iatter<

dince, because of the powder flowing by gravity, the coarse

and heavy grains in the powder tend to acoumulate on the bot- :
tom side of the die, while the small and light particles appear to be

{
concentrated at the top side thereof., f
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This may be accepted for production of soft-paste, tough ’
earthen plates, whereas for thin and transparernt porcelain th
above~mentioned disadvantages become <ve ry apparent and make!

for the product to fall in value.

As already mentioned, when pressing operation is completed,
said pieces are caused to drop onto an underlying chute means
which doess not always perform its funotion in a very efficient

RENNBIT.

In fact, any broken pressed pieces tend to accumulate on the
chﬁte together with lost powder from the recesses in .the die
unit, ail of which will sometimes hinder production to such’'z’
point thet the line has to be stopped in order to clear the |
chute. Moreover, not in all cases may the pieces be let to

drop onto the chute, and this is, for example, true with some

types of bulky, very heavy oblong plates of which 20 + 30%

will undergo cracking already at the press level,

Said horizontal press, wheil being suitable for producing
salad plates, is entirely unsuitable for the production of
tea- and coffee-cups, which would collide with oune anothey -
while falling to the underlying chute to make for more and

more rejections etcees

Finally, most delicate mechanical paris, such as the press-
ing piston, the columns and the cross-slide will, even though
well protected, undergo considerable demage within a short
period of time, since powder tends to deposit on, and stick

to, the greased surfaces to create a very efficient emery-
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ground zone for early wear. This phenomenon also occurs on l

vertioal axis presses, but the unfavourable effect is in this

case less significant because of the powder tending to deposif !

"on the Press bed or cross-members so as 1o spare, at least in

part, the main piston and the uprights.

Baving recognized and claesified some of the most striking
disadvantages that are enctuntered on widely used presses to-day,
the following is a description of the present invention whose

main object is to radically élear up all of the above-mentioned

difficulties,

The above and further objects that will appear below, are |

. ]
attained by the invention which provides an hydraulic press |
of vertical axis, equipped with a rotary table or, as an alter-~

native, & roundabout of movable punches which, in addition to |

perform their main function that is to form one face of a ‘
piece, also serve as the means for iransporting the plates
during the further steps provided by the automatic cycle of

the press.

The powder to be pressed ies supplied.through a gnowp;§y§tem .
comprising a vacuum-motor pump by which powder is conséan%ly
delivered to 2 small bin arranged above the ﬁress. Seid bin

is connected by one or more flexible pipes to a batching and
preforming system according to the invention which acts

directly on the movable punches, these latter being, at each

time, positioned axially below said preforming batcher.

Following to batching and preforming of a piece, the movable

En":;‘ 4

J
C

FUCGINAL

£

|

. |

it 8




10.

15.

20.

25.

30.

- 10 - | ,
0221224

punches are moved to a position axially below & pressing unit

which in addition to an hydraulic piston of adequate sizes,

also includes a pressing punch for pressing the counter-face of| a piece,

the punch teing attached to the above-mentioned piston.

Once the pressing operation is completed, the movable punches
are, again in succession, positioned under & suotion—éup afm
that will pick up a pressed plate to depogit it onto turn-
plates associated to a finishing or trimming machine placed

alongside the press.

The above-mentioned batching, preforming, pressing, discharg-

ing and finishing operations are conducted simultaneously by !

the use of one or more die-units,depending on the different

sizes, shapee and profiles of the pieces to be produced, by

adequate setting up of the same press each time.

Further features and advantages of the invention will appear
from a reading of the following detailed desoription of &n
hydraulic vertical press, together with the different comple-

mentary systems combined thereto, for the ceranic production

of plates, cups, vessels, special picces;'etc.,.w@icq'p?ess o .

is shown, by way of a non regtrictive example, on the

accompanying drawings, in which 1

- Figure 1 is a front view of the press, the finishing machine

and the auxiliary and complementary units according to this

invention.

- Figure 2 is, on an enlarged scale, & vertical sectional view

BAD ORIGINAL .
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of a batching, preforming and precompressing unit which is
used according to the invention for the production of plates,

said unit being shown when at rest.

~ Figure 3 is, on an enlarged scale, the same view as above
showing the batching, preforming and precompressing unit
when in the preformed filling condition of a powder to be

pressed, according to the invention.

- Figure 4 is, on a true scale, & vertical sectional detail
view showing the counter-punch and the movable lower punch
when precompressing step has taken place, according to the

invention.

- Figure 5 is a irue scale, vertical, sectional view of a pair
o punches, namely an upper, concave, isostatic punch provided

with ﬁembrane, and & lower, convex, semirigid, movable punch;

the assembly being shown at the time when preseing operation

has been performed according to the invention.

- Figure 6 shows, in seotional view, & preforming and pre-

compressing unit for octagonal veseels, on the left;" and,

on the right, a pair of corresponding punches with swollen,

lower skull-like cover, according to the invention.

- Figures T to 12 achematically show the steps for perform-

ing one operating cycle of a vertical press according to

- the invention.

Refefring now to figure 1, there is shown at 1 a feeder unit

'BAD ORIGINAL
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for supplying & powder to be pressed; 2 is a relay-bin with an
associated control means 3 for constant level of a powder o ’
be pressed; 4 is a flexible means connecting the relay-bin te

¢ he batohing and forming unit 5; 6 is a revolving table

carrying ibe movable punches T3 56 is an electro-valve with &

movable nozgle for blowing compressed air into the punch Tj

‘9 is an upper punch of the rigid, covered type or, as an

alternative, the isostatic type secured to the movable
piston rod of a pressing piston 10, which bears against, and
is rigidly comnected to, a stationary, upper oross member 113
‘12 is a press bedplate with, located therein, the umrights 13
that support the stationary oross member 11 to form, together
thergwith, the strong pressing structure; 14 is a conirolled
valve for rapid pre-filling and discharging of oil into and
from the‘pressing piston 10 in cooperation with reservoirs 15 ,
arranged on the stationary cross member 11; 16 is a pressufe
booster unit that is utilized by both the pressing pistoﬂ 10
-when rigid and oovered types of upper punches are used- and

the upper isostatic punch, if this type of upper punch is

used a8 an alternative to the rigid type, for performing final
pressingj 17 is an oleodynamic ceniralized station, equipped
with motor pump, reservoir , exchanger and usual auxiliary
equipment, which delivers low pressure. oll’ ‘4o -the servo-

mechanisme employed in the automatioc operation of the press;

€18 is & suction-ocup arm for sucking-up pressed piece 193

20 designates the turnplates of a finishing or itrimming
machine 21 that .isrprovided with one or more sponging or moping
units 22 by which a pressed piece is acted upon to be trimmed
at its periphery; 23 is an arm carrying a suction-cup to which
vacuum is supplied through & flexible pipe 24 connected to a
vaouum pump (not shown); 25 is a discharge belt for discharging

the pressed and finished pieces.

BAD ORIGINAL
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|
As.is apparent from figure 1, & determinative feature for the !
!
vertical press of the invention to achieve a production that |

is widely expanded in both shapes and profiles, is the provisién
of the batching and preforming unit for the pieces to be

' pressed combined to a proper choice of the types of dies

particularly suited to this end.

More specifically and as shown in the enlarged scale view of

figure 2, the above unit essentially comprises & housing 8

inside which a counter-punch 27 is located, said counter-punch

27 having a profile that, unlike the cases known, does not !
correspond to that of the finished piece. This profile will,

in fact, be defined both on & preliminary study level and by

subsequent pressing and backing operations carried out on it

on a trial basis.

Possible modifications to be made to the prototype profile of
counterpunch 27 will, indeed, be decided on & laboratory level whenever
the backed piece should not possess such dimensional and

appearance features as may be required by a prospective user

of the dise.

+ -

Thus, modifications may be made, for example, to a plafe foot
by the use of an increased or decreased amougt of the powder
concentrated at that point, by only working on the profile of
the counter-punch when, although the final profile and tick-
ness having been respecited, the plate foot would not show the :

game uniform denasity as is achieved everywhereon the remainder

of the finished pilecs,

The movable punoch 7 praciically remains, in such cases, un-

BAD ORIGINAL
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:Said counter-punch 27 is made of an elastic material having

“Due to the surface of said counter-punch 27 being elastic in

1

- 14 - 0221224

changed since, taking into account possible shrinkage and
deformation of the pieces to be obtained, it must produce the

required profile in a irue manner.

wall defined properties which allow for compliance of a protryd

ing end 27' of said counter-punch when, during preforming and
precompressing of the sofi material firmly held betwgen gaid
counter-punch and the punch 7, said end 27' will be caused o
bear, while being swollen, on the inclined peripheral plane
of said punch under pushing effeot of piston 65.

nature, this results in a self-cleaning property of said surf-
ace which will prevent scale formation usually experienced

when rigid, not heated surfaces are used.

The above-mentioned counter-punch has through-—holes 28 provided
at given locations on its surface, which serve the main purpose

of permitting the powder to be pressed to pass, at a predetermin-

ed time, from an upper chamber in housing 8 to a lower chamber

that is defined, each iime, by the ¢ounter-punch 27. iogether

with a corresponding punch 7.

The' locations, number and sizes of said holes 28 will vary

.according to the general shape, profile, thickness and sizes

of what it is desired to press.

Thus, for each individual piece or object to be produced with

this system, there will be a precise, corresponding counter-

BAD ORIGINAL
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punch of provided, which is properly perforated so as to meet-

the particular requirements involved.

Any corrections to the counter-punch will be carried out either

by removing excess materiasl from predetermined locations on

its profile using suitable tools, or by adding material thereto

in the form of previously produded strips or sheets that are

bonded, at the required places, to the counter-punch material.

Then, a proper radiusing or smoothing of the thus corrected

surfaces will be effected.

In order to support the counter-punch 27 in an adequate cente:

TF

manner during the powder preforming and precompressing step
subsequent to the filling step, & metal,. e.g. stainless steell

support 29 is provided.

Said support, which is also provided with holes formed therein

in one and the same operation as the holes in the underlying ;

counter-punch, is rigidly anochored to said counter-punch by s
having the elastic material of this latter directly molded !
on said support that has been previously treated.so.as to
achieve high strength bonding together of the two parts.
Therefore, the support 29 and the counter-punch 27 together
form one integral body. This integral body is rigidly retained
inside the housing BIby the aid of screw means 30 which mske

for easy interchange or substitution thereof according to

different requirements.

Placed over the support 29 is a movable plate 31 that serves

»
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the purpose of obturating the holes 28 during certain stages

of the press cycle, such, for example, as that shown in fig. 2}

In fact, should said movable platev31 - which is of stainless

5. steel and provided with holes in the same manner as the under-
lying plate 29 and counter-punch 27 = not be provided, powdery)
material would be loet through said holes 28 to contaminate
the surrounding atmosphere and preventing operation of the
press.

10.
Said obturator 31 is held in contact with the support 29 by 1
means of a sliding dlock 32, for example, of teflon, that is
acted upon by a spring means 33 seoured to the end of a piston

rod 34 aesociated to the forming and precompressing piston 65.

15.
_ The obturator 31 is constantly acted upon and held in place
by a spring means 35 and an'associated tie bar 36 which is,
in turn, firmly secured to the obturator 31 by the aid of a
pin 37 such that, even in absence of slectiric power, an adequate

20. closure of the holes 28 can be ensured.

As it should be appreciated,an evenly distributed layer-of the

powder to be pressed is created over the entire surface &f the
\fobturatdr 31 and is enclosed within the upper chamber of the

25. housing 8. ' |

Constant supply of the powder to be pressed is ensured, as

mentioned herein before, by the combination of thafeeder means 1

with associated bin means 2; the level control device 3 for

30. gafe control in case of absence of powder to be pressed; one

BAD ORIG!NAL
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or more flexible pipeé 4, figure 3, the corresponding ends 38;of
whioh (figure 3) are rigidly connected with a flange 39  that

iy in turn, rigidly seocured to the piston rod 34 of piston 65.

The lower extremity of maid pipe ends 38 dictate the maximum
level limit for the powder contained and distributed within
the upper chamber of housing 8,

Whenever said maximum level drops because of the powder moving
down to the lower chambsr from: the upper chamber, the maximum
level is automaticaelly reset without any particular control
means being to be provided for, due to the flowing powder
running by gravity.

Where no powder to be pregsed should beravailable in the

upper chamber of housing 8 due to an obstruction occurring

in the flexible pipes 4 and the rigid pipes 38, then, even if

in presence of consent from the capacitive sensor 3 provided

on relay-bin 2 and ensuring existence of material, the automatic
cycle o% the press will immedistely be stopped since the capa%
vitive sensor 40 controlling the internal minimum level in thL

upper chamber of housing 8 will warn of this emergency

situation.

Stojping of the press will also occur if, at san intermediate
time between two cycles of the press, the flexible pipes 4
angrigid pipes 38 are not able to ensure timely reset of the Z'
maximum powder level in the upper chamber 8 due to an exces- |
sive and,thus,higher powder consumption, as a result of an

excessively high production rate of the press.

=40 ORIG
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@heréfore, the capacitive sensor 40 must always be positive in,

responae; which means that minimum level is safely ensured.

4 filter 4 is provided io ensure free air circulation inside

the upper chamber of housing 8.

Where & fluidizstion or pressurization of the powders in the
upper chamber of housing 8 should be essential in order o
speed flowing of the material contained therein, then a
diaphragm valve will be provided within said upper chamber

to shut off the filter ‘- when very high pressure condition will

require 1t.

In addition to the above-described elements, figure 2 also

7 shows,in its entirety,the batéhing and pre-forming system for

the pieces 1o be pressed , when in 1is resti position. This unit

is shown, by way of a non resirictive example, as being mechanic-

ally connected with the stationary upper cross-member 11 through

a support means 43 that is provided, for exanple, with

prismatic guides on which a carriage 45 can rum or be positioned

by means of a screw spindle 44, the carriage 45 being equipped
with an appropriate threaded ring (not showp)‘coopexgting with

the sorew spindle 44.

Serew means 46 and associated look nuts 47 permit the carriage
45 to be:ﬁ;dlf held in . the position shown. When changes occun
in the type of product to be preésed, then the entire batching
and preforming unit that is rigidly connected through the

oylinder body 5 to the carriage 45 by means of screws 48 and

cotter 49, can be made to occupy different positions,if this is
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necessary to suit different depths of new products.

In effect, the unit shown in figures 2 and 3 allows for
considerable ease of independent manoeuvring and adjusting

operations, as will explained further in the following.

Introduction of ithis further positioning ability as achieved
by the press elements 43, 44, 45, etc., permits production
of salad plates, tureens or other pileces considerably great
in depth, of course, by also substituting the elements.7, 8,
9, 27, 29 etc..

In prior art, vertical~-type presses for the production of
pPlates,this positioning ability is excluded due to their
substantial limitations es deséribed herein above; on the

other hand, in known horizontal types of presses, said specia

S A S

plates are produced on machines having provisions for strokes:

i
of increased length with respect to the same type of presses |
producing plates of usuasl shapes. »s a result, difficulties :

and additional costs are encountered by both the manufacturer:

and the user.

In order to accommodate this vertical axis-type of press to

the -production of pieces of considerable depth having peripheral
walls tending to be more vertical, or, in any case, more or less
tapered or bulging—out in shape, the invention provides apn
electric valve having a movable nozzle 56, figure 1, which

can admit compressed, properly calibrated air via a oconical

aperture 50 and associated passages 51.

Said calibrated air blowing may be used under specific circumr

i

!
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The punch 7 is centered on the revolving table by a pierced
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gstances to cause Aight inflation or swelling of the elastic
membrane or skull-cover 52 (which is only peripherally bonded
to the metal punch 7) in oonjunction with the preforming and
precompressing action exerted through the counterpunch 27

corresponding to the concerned pilece.

This condition results in a gentle counter-pressure being

created inside the conical or nearly vertical-walled piece, f

which substantially reduces precompressing work exerted on thel |!

|

external walls of the piece to be helpful in strengthening it |
1

i

with no difficulty arising for any further operations involved.

bushing 53; it is rigidly positioned by means of a conical
pin 54 and rigidly fastened to the table by the aid of screws 55;

Pigure 3 shows, in vertical sectional view, the baiching and |
preforming unit with the housing 8 having been lowered onto tée
punch 7; the assembly being in the position that permitsfilliég
of the lower chambsr and subsequent preforming and preoompresé—

ing operation.
Said figure 3 illustrates a modification in construction and
operation of the movable punch 7' and certain auxiliary parts

thereof.

More specifically, said punch 7! comprises a metal bese-plate
hafing a rigid, skull-like covering 52' molded thereon, which
is obtained from a high strength resin-bonded metal powder based

material. This punch T! is particulaily useful when production

;BAD ORIGINAL




(921
.

- 0221224

involves use to be made of ceramic powders conteining about

1.5 % of HZO with chemical bonding agents added thereto.

The difference resides in that said punch 7' 'is connected
residiently with the rotary table 6 through one or mofe assemblies
58 which comprise, as viewed in figure 3, a distance member.
attached to the punch 7', an antagonistic Corvreturn) 8pring,
and a screw means fitted to the punch 7' which permits the
assembly, except for the spring, to be firmly secured to said

punch.

The punch 7' is centered on the revolving table by a taper

pin 537,

A further pair of cylindrical pins 57 secured to the punéh T
are arranged to be vertically slidable in a free manner in
corresponding recesses provided in the rotary table 6. A
bellows means 59 is provided to prevent any foreign matter frpm
having mcess to between the working surfaces of punch 7! and

revolving table 6.

|

|

{

. ) . i

The above-described arrangement permits use t6°be mapde of a L

mini-vibrator (not illustrated) which, by acting through the

pins 57 at the time when the lower cavity is being filled,
will assist in obtaining homogeneous distribution of the
powder thereby to achieve a still more improved gquality of

the product, if necessary.

All of the above will not involve any change in the operation

of the batching and preforming unit, so that the modified
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punch 7' may very well be substituted for the punch 7 of figur

2e

Figure 3 shows a pneumatic, diaphragm actﬁatof 60 which under
action of air pressure oonveniently supplied to it through &
passage 61, will cause movement of a hollow pin or spindle 625
This hollow pin 62 is attached to the aetuator diephragm and
has a tie rod 63 passed therethrough which is, in turn, attache
to the obturator 31 through a pin 64. Thus, said actuator will

cause, at the proper time, displacment of obturator 31 since

it overrides the spring 35 and the associated tie members 36

that are themselves attaohed to obturator 3i.

As aAreeult of said displacement operated by actuator 60, the

[

i !

|

holes 28 in the obturator are communicated with the holes in the

support 29 and the counier-punch 27.

At this time, powder contained in the upper chamber of housing
8 commences to run through said holee and inio the lower
chamber.that hae formed beiween the convex surface of the
underlying punch 7, or 7', and the counter-punch 27.

The filling depth of the soft matter, wﬁich is the samé ;s
the preset distance between the oppoeing faces of punch 7, or

7', and counter~-punch 27, is dictated by the shaping piston

65 in cooperation with the annular piston 66.

Said charging depth of the soft mattier will dictate the final

thickness of & pressed plate.

Said position is, in fact, controlled by the down siroke that
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the double acting piston 65 is caused to perform through the

piston rod 34 attached to the flange 39 which is, in turn,

connected with the housing 8.

4As is known, during production on an industrial scale, a

powder to be pressed is liable 1o undergo variations in

Under these circumstances, such variations will automaticaliy
affect the final thickness of & pressed piece since, with
both the charging depth and the specific pressure of the |
press remaining unchanged, the soft product will practically

be of higher or lower density thereby giving rise to the

above-mentioned variaticns in thickness.

In order to obviate this drawback related to the variation

in thickness, the invention heg provided the annular piston

D - -

66. This annular piston 66 has an adjusting ring 67 mounted on the
lowér threadedend thereof,'which adjusting ring 67 is, in tury,

provided &ll around its ciroumference, with spherical recesses
into which a stop or looking pin 68 ie caused to fit each ti?e,
this locking pin 68 being permanently urged aga?ysj t?e adju't_
ing ring 67 by a spring 69. Thus, the maximum stroke of the r

annular piston 66 is bound, upwardly, by & beaxiamg surface- |
formed in cylinder 5, and, downwardly, by the bearing surface
that is afforded by a guide means TO attached to cylinder §

through screw means T1.

Therefore, it is apparent that, as viewed in figures 2 and 3,
the end of ihe down-stroke of said annular piston 66 is
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fixed, while the up-stroke of piston 66 is bound to the posit
|
ion of the threaded ring 67 whioch, in going up, will bear ;

against the base of guide 70.

S. Thus, when the actuastor is at rest, as shown figure 2, the

chamber A of cylinder 5 is discharging, whdile the chapmbers

B and C aie under pressure. Thus,the piston 65 will be at its
highest point, the annular piston 66 will bear against the
guide 70 and this due to the differenoasin.sébtion to the

10. advantage of chamber B.

In order to cause lowering of the housing 8, chamber & is put
under pressure while chamber B is simultaneously discharged.
This causes instantaneous up-motion of the annular piston 66

15. which stops when the threaded ring 67 is striking against said guide.

Descent of piston 65 will be stopped when it comes into cont-
act with the top of the annular piston 66 that is held in this
position by the bressurized chamber C. This condition will be
20-. meintained throughout the time the lower cavity is being
filled,since ;hamber C is larger in section than chambexr A.
It is to be intended that pressure is the same for all of
the concerned chambers. Thus, if necessary, correction of the

25. fillihg depth of soft product discharged into the lower

chamber, is obtained by adjusiment, even during automatic

operation of the press, o thethreaded ring 6T. This ring is
indented all around its periphery, since correction of the fé
depth and the soft product could also be performed automatic- ‘

30. ally as, for example, in the field of ceremic tiles.
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In order to prevent any axial rotation of housing 8 during -
lowering thereof, a pivot T2 is provided. This pivot 72 is
attached to the'flange 39 and can slide in a bushing 73 that
is, in turn, attached to a protruding portion of guide 70.

A maénetic sensor T4 is mounted on an associated adjustable
support 75 and is designed to check, at each cycle, a constant

position attained by the pivot 72 secured to flange 39.

Whenever the repeatability of this position did not occur,

the press would be stopped by failure of the system.

On the other hand, when all the things are proceeding in a

_regular manner, then, as soon as the time (as set by a timer)

for performing the step of filling the lower chamber is elapsed,
the step of preforming and precompressing the product in the
chamber formed by punch 7, or 7', and counter-punch 27, is

started.

For this operation to ocour, the chamber C is caused to dis-
charge; thus, the annular piston 66 will no longer counteract
descent of piston 65 which is still urged déwnwardly by pressure

in chamber A. ' RN . e

Then, a further down movement of housing 8 will take place
under pushing action of piston 65. The material to be pressed
will take on, by compaction, the same shape as that of the

profiles in intimate contact with which it is confined inside

the lower chamber. There will occur, at this stage, asdlight

swelling up of the protruding peripheral portion 27' of counter-
punch which,during the preceding step of filling up the lower
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.chamber, has provided the peripheral seal between the counter-

punch and the underlying punch.

It is o be noted that throughout the time during which the: .| |
5. powder i® preformed and precompressed, the actuator éO and,

thus, the obturator 31, are in the position shown in figure 3

in which the upper chamber and.the lower chamber are kept - -

communicating with one another through the holes 28.

10. This particular condition resuls in & very little tendenoy of
the powder to flow back towards the upper chamber during pre-

compression theresof.

Anybow , this veryslight backflow of the powder does not alter

15. 4in any way the result aimed at in the lower chamber and ensures
that the holes 28 should not be obstructed during precompress-
ing of the underlying powder.

At the end of the time, as preset by a proper timer, allowed
20. for the preforming and precompressing operation to take place,

the diaphragm actuator 60 is caused to discharge through dis-

charging passage 61 thereby to permit-the;syring_35.£o ROVeE -

'

the obturator 31 back to its rest position as shown in figuré 2.

The time allowed for sarrying out preforming and precompress-

X
J
L}

ing of the powder is, in the actual practice, in excess of
that required, since it is desired to make sure that the j
powder shall be precompressed with the same specific pressure, at
each cycle,

30‘

In order to ensure obtention of & more qualified productionm,
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.8 further eleotronic control is provided which is controlled |
by a magnetic sensor 76, adjacent to the sensor 74, to read

the posiiion of the pivot T2 when in its lowermost position as

reached during the precompressing stage. This position must,

in the first place, be iterative during the various consecutive
cycles, and whenever this should not lmppen, then the sensor

76 will give warning of it by stopping the press.

In any case, this sensor will stop the automatic cycle when-~
ever the rod 72, connected with the housing 8, would move
beyond the programmed lowermost position of the system as a
whole. This would mean a not sufficient volume of powder having
entered the 1ower chamber in spite of conseni from all of the
preceding electronic controls. It could also denote & partial
obstruction of holes 28 or a loss of bowder peripherally ;
occurring at the protruding area 27! which does not provide i
for a thorough sealing there. Thus, this checking sllows for f
determining in advance whether a preformed and precompresse@ part
will be-suitableftr final pressing operation, thereby to avoid :
such damages to the upper and lower pressing punches as are
experienced on known presseés of the vertical or horizontal

axis type.

In #ct, in these prior known presses, the above-mentioned check-
ing only takes place at the final pressing stage of said punches,
because of said presses not utilizing the preshaping and pre-~

compressing stage according to this invention.

At any rate, in this case, stopping of the press sometimes

occurs when it i1s to late so that the dies are damaged even if
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to a very small extent, which obviously requires stopping the
production to replace the dies with all the troubles that are

likely to be involved under such circumstances.

5. On the other hand, when all of the work is taking place accord

ing to the program as esiablished by the automatic oycle of
the press, then, at the end of the time alloved for completing ||

the preshaping and precompressing operation, chambexr 4 of

cylinder 5 is put to discharge while at the same time chamberel "
10. B and C are pressurized and cause the pistons and, thﬁs, the
parts connected therewith, to m o v.e ' to the starting

position for a next cycle.

Thus, it can be appreciated from the above description that

all of the previously mentioned limitations experienced with

[}
-

‘the prior art presses, of the vertical axis type, for the

production of plates, have been removed by the present invention.

i

In fact, the shaping scraper is entirely dispensed with, as well

ase are the disadvantages involved in the use of this device.

The combination of the counterpunch 27 and the feeding system
utilizing the holes 28 to supply the powder therethroigh . -
according to this invention, permiis use to be made of dies of

any shape, profile and size, obviously subject to the maximum

J
Ji
.

tonnage of ithe vertical axis press used.

The fact of applying a precompression following to the charging of
powder - and, therebre, the preforming of a soft product, as

disclosed by this invention,allows for the pieces to be given
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a sufficient counsisiency prior to their final pressing, there-~
by to avoid the powder 'fall-back' phenomenon that is experienc-

ed when using & shaping scraper,

The Qbove and further advantages are attained by the automatic
mode of éperation of the invention, which is fhoroughly controll-
ed in every ind}vidual deteil by means of electronic static ' i
devices that are esmential to the obtention of first quality

products.

Figure 4 shows, on & true scale, in sectional view, a part of
the housing 8, the counter-punch 27, the protrusion 27! when
in its swollen condition due to the pushing action exerted

during precompression, and the lower punch 7 with its covering

52.

Also shown in figuré 4 are, in particular, the thiockness of
the support 29 and the associated obturator 31 (both_of stain-
less steel), and the holes 28 provided therein.

The chamber formed by the punch 7 and the cdhnter-punch 27 is
shown to contain a plate 77 at the time whed préshaping and
precompressing have tsaken place and, thus, before the.housing

8 is raised, the holes 28 being already obturated.

It is to be noted that the noi{ precompressed powder remaining
inside the holes 28 of the counter-punch 27 and the support

29 will then form.very minute, individual heaps on the middle
part of plate 77. On the foot side of this latter said residual

powder will practically be inexistent. At any rate, these

0221224
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xery minute heaps will be uniformly absorbed and incorporated -

without any altisration®in profile and density; there will be,
at the zones corresponding to said minute heaps, a very glight
difference in precompression at the surface of the precompress
ed piece. It has been envisaged to provide, as an alternetive
to the obturator 31, a ;ort of stake~holder that is arranged
in the upper chamber in housing 8 in such a manner that, when
actuated by suitable means, it closes and opens the holes 28,
the stakes of ¥he siake-holder being able to penetrate sgaid
holes to a point where they extend slightly into the lower
chamber with the purpose of eliminating formation of said
minute heaps. However, in view of the insignificant influence
these latter are likely to have on qﬁ&lity of the finished
product, this modification is only theoretically incorporated

in +this invention, at this stage.

By comparing the thicknesses of the preformed and precompress-
ed plate 77, figure 4, and the pressed plate 19, figure 5,
both of ithese plates being shown on 1:1 scele, it will be seen
that the thiokness ratio is about 1/1.4 while, in general, the
soft to pressed ratio of the powdery atomized products ranges

from 1/1.8 to 1/2.2. T

As the prior art presses with either veriical or horizontal

axis, for the production of plates, are not provided with the piece

preshaping and precompressing unit of this invention, they
obviously operate with the above~mentioned compression ratios,
in fact, their pressing punches are directly in contact with
the soft product.

The difference in these compression ratios, namely 1/1.4 in
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the present case to about 1/2 in the cases known, correspords.
to & greater air content of the powder in the latier casme with

respect to the former.

In fact, in the prior art, vertical or borizontal presses, the
automatic pressing cycle comprises at least ome first low
pressure, Blow preseing step for deaerating the powder contain
in & soft state in their dies, and at least one further high

pressure, rapid preesing step for finsl asintering of the piece

Said first pressing step for deaerating the powder, which is
essential in conventional presses, requiresthat, in the isost:
or not isostatic dies, considerable clearances be provided
between the moving parts in order to allow air escaping., The
cleaiances Bignificantly increase with the time due té the
fact that escaping of air contained in the powder tends +to
draw along dust, often very abrasive in nature, which wears
away the edgesof the generally hardened punches and the rings
of the dies in which the punches slide.

In addition to this phenomenon, there is to be considered an
increased wear of the above-mentionsd.elements due to frequent

mismatching of the moving paris.

All of the above will prectically resuli in the formation of
peripheral burrs or fins which impair the edges of the

pressed pieces.

The burrs are to be removed on automatic machines that are

very complicated and expensive since they have 1o operate on
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grude and, thus, delicate pieces.
This disadvantage is still more significent in horizontal presges

which, due in particular to the principle of construction of

their dies, whether isostatio or not, are not able to perform

pressing in the punch-to-punch or punch-to-die mode, or in the

" go-called'mirror'mode, as used in the tile art, which enables

to reduce, at least on one face, formation of burr to be removed.

The cost of deburring the preesed pieces is, indeed, very high,
since & permanent control must be done on both the finished
piece and the trimming tools, which latter, however adequate
they may be, undergo very rapid wear and necessitate contin-
uou; adjustment and pericdical replacement.

' |
By this invention, all of the above drawbacks are substantially
eliminated since deaeration is almost entirely achieved durin
the time the powder is precompressed between the lower movabl%
punch 7 and the counter~punch 27. At that stage, air containea
in the powder in the lower chamber is blown out through the ;

holes 28 in counteipunch 27.

By summing up the sections of holes 28, it appears that a
substantially large section is available for the air {0 escape
therethrough in.spite of the fact that it has to get its way
through the soft powder contained in holes 28. This confirms
and explains the .described slight flow-back of powder and

air from the lower chamber in housing 8 toward the ﬁpper
chamber, and this while powder is being precompressed.

Because of this almost complete elimination of air in the
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.precompressed piece 77, clearances provided for in the dies

utilized by conventional vertical presses for producing plates

or the like, are erAtirely dispensed with, since unnecessary,

by the use of this invention.

‘More specifically, reference is made to figure 5 which is a
1:1 scale, partial sectional view, showing a pair of punches

during final pressing of plate 19.

The upper punch 9, of the isostatic itype, is attached to the
piston rod of the presgasing piston 10, flgure 1.

Said punch includes & prefabricated, high préssure diaphragm
or membrane 78 whose peripheral sealing is ensured by a ring
79 and the provision of close-set screw means 80 which fasten
said ring to the upper punch 9 by firmly pressing the membrane

edge in beiween.

More precisely, as viewed in figure 5, the oiltight seal for !
the high pressure oil introduced, at the time of the final |
pressing step, through the passages 81, 82, 83, 84 provided

in the upper punch 9, is ensured by the part;gulag pgriﬁheral
profile 85, The threaded connesction 86 ensures.sealing of the]
end of the flexible pipe that is connected to said iscstatic
punch., 0il at high pressure is supplied, at the required timej

from a suitable motor pump unit or a pressure booster.

Also shown in figure 5 is the chamber 87 that, during the

pressing siep shown, is filled up with high pressure oil.

The.lower movable punch 7, that is adequately provided with
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2 non-sticking, self-cleaning, skull-like elastic covering
52, reproduces the visible face of a plate, while the membrane

78 reproduces the rear part, i.e. the foot side thereof.

This precise allocation of functions to both the covering

'24

52 and the membrane 78, is of basic impoxriance from & practical

point of view. In fact, the visible side of a plate must be
free from any technical defects or blemishes, and the semi-
rigid surface of the skull-like covering 52 is especially
adapted to answer this requirement. On the other hand, the
membrane T8 has the particular funclion of applying a specific,
isostatically distributed pressure everywhere on the surface
of plate 19 including the plate foot. Thus, in respect of this
element, very slight imperfections may be allowed for, since

these are less apparent on the rear of a plate.

As shown in figure 5, the skull-like covering 52 and the membrane

78 have, at their respective peripheral zones, & radially exténd-

ed end-portioh corresponding to the edge of a pressed plate.
During final pressing step, said two radially extended enéd-
portions, the peripheral inclined plane of punch 7 and the
opposing part of membrane T8, will be in contact with,. and
firmly compressed against one another, under high piessure
exerted on the membrane, so that this latter is deformed on
all points of its surface, including the above-mentioned porili

As no interspace exisis between said two surfaces it is ensures

that no burr in any form whatsoever is produced, acoording tq .

the invention. Thus, this invention has guppressed all of the

scraping, finish or trimming operations that are to

be carried out when plates are produced on presses
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ion will be required and is a simple operation useful in

smoothing the edge of any type of plate, a part from the type

of press or production involved.

In use, the upper punch 9 is moved down to a point above the
precompressed piece 77 8o as to encompass it without being in -
¢obuntact therewith. The membrane 78, wheil still adhering to
the steel of the punch 9, since still in a discharging stage
at this time, is positioned by the pressing piston 10 (figure
1) at & few 10th distance to the piece 77 (féot side) to

be pressed.

The same distance as above is also maintained between the

inclined peripheral plane of punch 7 and the opposite surface!
of membrane 78. The upper chamber of piston 10 is, at this time,
hermetically closed to prevent any oil escaping, due to said
thus locked piston also having the funciion of resisting up-
ward movement of the isostatic upper punch 9; at the time

when the membrane 78 is being pressurigzed. Then, low pressure
0il supplied by the centralized system 17, is admitted to the
isostatic punch 9 through passage 81,82, 83,84 for precharging
or £illing the chamber 87. This causes the membrane 18 to be
displaced so that by dits coming into contact with the pre-
shaped and precompressed plate 77, it will apply a first

compression thareon.

Said compression permitis any residual air contained in the
precompressed piece 77 to escape through the gap between the

inclined peripheral plane of punch 7 and the faoing surface

AT
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-of membrgne 78. There;fter, high pressure oil provided in the-

<4

mean time by the pressure booster 16 (figure 1),is immediatelj
admitted upén_the low pressure oil aciing on the membrane,
and final pressing of the plate.19 is caused to ocour instan-
taneously. Admission of high pressure produces further
substantial deformation of membrane 78 and, thus, instantaneois
suppression of the above-mentioned gap,whicﬁ prevents any

possible formation of burr.

An electronic manometer causes therfinal pressing of the plat

Lo

to come to an end as soon ag a preset pressure is reached.
The piston 10 and the upper punch 9 attached thereto are moved
back to their starting position thereby ‘to release the plate
19 and the corresponding lower’movable punch 7, thepe latter|
being then moved to & position beneath the revolving suction-
cup arm which will bring the plate 19 to a trimming machine
21 (figure 1).

Phis mechanical transfer of the pressed piece from the movablp
punch 7 io the turnplate 20 of finishing machine 21 (figure
1)} is carried out in the same maunner as in conventional
vertical presses for producing plates, that.ds to may .An

a manner that ensures protection of the pressed piece against

suck shocks and malfunctioning as are experienced on the

discharging systems assoclated with the prior art horizontal presses, thi

being achieved, by the pmsent press , witout any limitations as to
the shape, profile or weight of the product obtained accord-

ing to the invention.

Moreover, the invention ensures gtill more protection, since,
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as already described, the pressed pieces 19 are conveyed to
the finishing machine 21 substantially turned upside down,
i.e. such as they are pressed: a condition permitiing them

to be easy received on the respective turnplates 20, which

5. latter have profiles and utilize mechanical arrangements‘
equivalent to those of the movable punches 7 of the press

according to the invention.

As already said, the arrangement of the individual punches

1C. 1is of‘primary and decisive imporiance for permitting extension
of all of the above-described peculiarities and advantages
of the invention from the range of the pressed plates to any
of other alternative and complementary ranges of products
without any restrictions as to the ghepe, profile and size

175. of such products. Moreover, the invention offers thg gsignificant
exclusive advantage that said alternative producis are obtain-
able on one and the same vertical press, by the use of either single or
multiple dies, with the only provision' that- the external sizes of
said dies ‘be such as to enable them to be introduced into

2C. <the press.

As a non restrictive example of what has been said herein above,
figure 6 is a vertical sectional view showing.é housing é', a "
counterpunch 27*, a support 29' and associated obiurator 31°
together with v#rious complementary parts, a respective
isostatic upper punch 9! and the corresponding movable semi—g
rigid lower ﬁunch 7%, all of which are provided in relation €

to an octagon-shaped vessel designated by numeral 77! and
shown at the time when it has been preshaped and precompressgd

30. by the combined action of counterpunch 27" and skull-like |
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<covering 52!, under aotion of air pressure supplied via the
passages 51' that are in turn fed through the movable nozzle
of the eleociric valve 56. Pressurization of the membrane 52!
balances, in the case of hollow, very deep bodies, the action
of the counter-punch 27' to enaure'adequate consistency of ]
the preshaped plece T7! before its final transformation into
piece 19' under combined action of the isostatic punch 9! and
the movable lower punch 7', right side. is shown in figure 6,
said two punches diIfer only iq ghape and size from the
corresponding punches for producing plates, cups, small

cups, pans and other like 6r complementary pleces.

Pigure 6 also shows the differences in internal and external
profiles of the preshaped piece 77! with respect to the
finished piece 19'.

This flexibility,that is only achieved by the present invent-

ion, permits preliminary correction of a preformed piece
independently of the finished pileces required. In fact, as
described herein before, by easy intervention on, for example,
the counter-punch 27', it is possible to make appropriate
modifications or adaptations of the profile of preformed
piece 77! in order to achieve a perfecf and homogeneous final
pressed shape 19' : a festure of primary importance in view

of a proper and competitive imdustrial~scale production.

The operation of the press and the associated dies, according
to this invention, 1is described below in relation to figures

7 to 12,

Figure 7 shows the just pressed plate 19 when it has been

2
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Lpicked'or sucked-up by the suction-cup arm 18.

Said plate will then be deposited on a turnplate 20 of the
finishing machine 21 to be subjected to a wet sponging or

moping operation, carried out by moping or sponging units 22.

Picking-up of the plate 19 is performed by a suction cup 88
which also can be lowered and raised through the pipe 24

connected with a vacuum pump, not shown here.

During said picking-up of plate 19 both the punch 7 and the
revolving table 6 are held locked in position by a proper
locking system such, for example, as a cam system or of. the

Maltese cross type. ]

Figure 8 shows a subsequent stage where the punch 7 is positignei
beneath the piece charging and preshaping unit. Said unit is,
obviously, at rest in order to permit the lower movable punch

7 to be put in position.

Said rest position is achieved by the piston 6% whose upper
chamber 4 is in a discharéing condition while the lower

chamber B+ of same piston 65 is under pressure.

Figure 8 also shows the annular piston 66 in its at-rest
position in which it does not counteract the piston 65,

This condition is achieved by the existence of fluid pressure
in chamber B+ and the absence of pressure exerted by the
counter-face of said chamber Cw Powder contained in housing

8 cannot pass through the holes 28 because of the obturator

ABVID iy A ' . - g A
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31 obturing said passages under traction exerted on it by
spring 35. This condition is qnsured by the‘faof that the
diaphragm actustor 60 is at rest since not being urged by
fluid pressure via the passage 61. Qpae.pagitionipg of punch

7 is obtained, the batching and pre—shaging'uﬁit is permitted

to move down, as shown in figure 8. Iﬁ*f&et, in this figure,

the upper chamber A+ of piston 65 is shown to be under pressure,

while the intermediate chamber is discharging vie B;

The piston 65 is, therefore, in a low position, and this

position is controlled by counter-actien of the annular pision

66 which is urged by fluid pressure at inlet C+.

Said annular piston 66 is in turn controlled, in its upward

stroke, by the adjusting, threaded ring 67 which is bearing

against the bottom side of guide 70. As described previously,

this position sefsa 1imit to the downwardly adjustable stroke:

of piston 65 and, thus, of the housing 8 and the counterpunch

27 connected thereto.

When this down movement has taken place, the counterpunch 27

is at a predetermined distance to the movab;e,luwer"punch.

This corresponds to the volumetric filling depth of a powder

to be preshaped and precompressed in the chamber that is
defined by the counterpunch 27 and the lower punch 7.

When both the housing 8 and the countetpuneh’Z? are correctly
positioned (as controlled and confirmed by appropriéte sensoxr

means), the diaphragm actuator 60 is operated through passagé

D+ and causes, against action of spring 35, displacément of
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.the obturator 31 to bring the holes 28 in said obturator 31
to a position in which they are registering with the holes 28

in support plate 29 and with those in the counter-punch 27.

Then, powder commences to run from the upper chamber in
housing 8 to the lower chamber formed, as already said, by
the counter-punch 27 and the lower punch 7. Upon distribution
and pre-shaped filling step being accomplished (in a correct
manner, as checked and conrirmedrby proper sensor means),the

precompressing step shown in figure 10 1is siarted.

As is apparent from figures 8, 9, 10, the revolving table 6

and the movable lower punch 7 are held locked in this posifion

until said steps of lowering the pre-sghaping and precompress-
ing unit, and causing preshaped filling and precompressing

of the piece, are completed as viewed in figure 10,

In fact, in said figure 10, the piston 65 is shown as being
acted upon by fluid pressure in the uppef chamber, through A+.
In the mean time, the lower chambefs -~that were counteracting,
in cooperation-with the annular piston 66, the further down-
movement of piston 65~ are caused to discharge Y;a the

passages B= and C-,

The actuator 60 is kept positive through the fluid pressure-
f e @ . passage 61 in order that registration of the holes

28y, which communicate the lower 'and upper chambers of housing

8 with one another, be ensured also during the pre-compressidn

of pieee T7.

Thus, said pre-compression is performed by the piston 65

!
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during its further down movement that is only counteracted,
in this case, by the progressive increase in compaction of

the powder enclosed in between the counterpunch 27 and the

movable punoch T.

|

The amount of compaction is usually bound to the effect of the
maximum (pre-regulated) fluid préessure working, at each cycle,
on piston 65 in opposition to the counter-acting powder that

is being precompressed.

The above features,as a whole, along with the particle size
curve and the humidity content of the powder, will dimension-
ally and physically dictate the iterative characteristics

of the precompressed piece TT.

During precompression of the powder, air contained in the
material is almost entirely discharged through the holes 28.i

|
Said deaeration is considerably facilitated by the great '
number of holes 28 that are provided, and thie is an additiomal

advantage offered by the present invention.

« L Tataa .

Once the pre-shaping and pre-compressing operation is completed
(as checked and confirmed by a suitable sensor), the diaphragm
actuator is d.e energized whereupon the spring 35 causes the
ocbturator 31 to move back to its rest position. When this

position is attained, the obturator shuts of communication

of holes 28 thus preventing the powder and air from flowing further

to or from one chamber or the other respectively.

Resetting of the fluid preesure conditions at points 4, B, C
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ed housing 8, to move back to the same high position as occupied

at the start of the preceding oycle.

Upon releasing of the punch T and the corresponding'precompreéseﬁ

plate 77, the revolving table is actuated to bring said lower

~as8 shown in fig. 8, causes the ocounter-punch 27 and the associat-

movable punch and the piece resting thereon, td a position beneath

the isostatic pressing punch 9 thet is firmly retained in a

self-alignéd manner, by & magnetic surface 89 (figure 11), against

the piston rod of piston 10.

Upon said punch 7 being axially aligned with the upper punch

9 and associated piston 10, the lower chamber in oylinder 90

is caused to discharge through passage E-~ which wag, up to that

time, in a positive state. At the same time, the valve 91 for
fast pre-chargingis opened and permits filling of the upper
chamber of piston 10 until this latter is stopped at ite

lowermost preset point. Then, the pre-charging valve 91 is
closed to permit fluid at the working pressure to be admittec
ithrough passage F and check valve 92 in order to apply a firs
compreseion on piece 77, through the piston 10 and the upper

punch 9. R

This operation allow for the air still remaining in the
precompressed piece 77 to be entirely blown out through the
peripheral gap that is purposely formed between the two

punches, thus giving said piece a higher amount of compaction

preparatory to the final pressing stage. This final pressing
stage may ocour either through the piston 10 in cooperation

with the pressure booster 16 and a pemi-rigid upper punch?

BAD OR
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or, as an alternative, by means of the isostatic pressing punch

9, as shown in figure 12, in cooperation with both the piston

Y

10 and the pressure booster 16 which generates the high pressir

10.

20.

25.

30,

for said isostatic punch 9, this latter being fed, at the pre-

set time, through passage €.

Once the final pressing is accomplished on the pieoce A7 such
that this latter is transformed to plate 19, the valﬁe 91 is
opened again while pressure fluid causes the piston 10, visa

the passage E and the lower chamber of said piston 10, to move

back to its raised starting position.

As a matter of fact, said piston 10 will cause -through the

magnetic surface 89- the pressing punch 9 to move up again,
thereby to release both the plate 19 and the lower punch 7.
Then, the revolving table will bring again the punch 7 along
with the plate 19, to a position below the suction-cup g8,
shown in figure 7, preparatory to the start of a next cycle.

As already explained herein above, the automatic cycle of this
rotary table press 6 comprises, for each upper pressing punch,

at .1leest two or three movable lower punches 7.whigp,.49pending

on their respective positions, ensure execution of the different

gteps of the above-mentioned cycle in = simulteneous manner,
so as to reduce the times of execution while speeding up

production of this preés to a maximum.

i
!

Other modes of operation are conceivable for accomodation
i
to an unrestricted range of products that this invention

enables to obtain in a thoroughly satisfactory manner
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by making, each time, proper provision for g% h individual

piece concerned.

| BAD OﬁlGINAL‘@



10.

15.

20,

30.

- 1= _H221224

CLAINMS

1. A press having a vertical or inclined exis, for the production
by a dry process using suitable flowing powders, of parts or |
pleces of any shape, profile, depth, thickness and size requiring
for the industrial processing thereof a pre-shaping step with
moderate expenditure of force, an intermediate pressure and a
final high pressure compaction as usel in making plates, cups,
vases, ordinary tiles and special tiles having irregular opposing
faces, shaped metal or light-alloy small parts and the like,
wherein use is made of at least one combination device which
provides, inter alia, for supplying a flowing powder to be

pressed, through a movable, horizontal obturator plate having

holes properly provided at different points onAthe surface thereof,
in cooperation with an underlying stationary, horizontal support
plate attached to at leastone counter-punch reproducing the pro-
file of a side of a piece to be pressed, the two latter elements
being both provided with vertical, axially registering holes
corresponding with the holes in said movable perforated obturator
the position of which is properly controlled, each time, by
suitable opposed actuators that cause the upper holes to be brought
ihto, or out of register with the underlying holesg fo allow ox
shut off passage of a powder caused to vertically ruh; by gravity
or under high vacuum, from at least one upper chamber of said i
i

i

combination device into a lowsr corresponding chamber that is|
formed by said counter-punch,an the one hand, and, on the other
hand, by a2 respective underlying movable punch, in such a manne&j

that,upon filling of said lower chamber, this arrangement give ﬁise
to & pre-shaping of the still soft piece to be pressed, whereu%éﬁ
the pre-shaped piece is, still by means of said combination dvfige

i
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under action of suitable hydropneumstic actuators mechanically

connected to said counter-punch, through said counter~punch and
against opposition of said underlying lower movable punch,
subjected to such a pressure as to permit, in combination, &
deaeration of the powder together with a precompaction or
precompression thereof so &s to give the piece a compactness
and toughness allowing for it, once having been released, at
the top, from the combination powder~supﬁlying and precompregse
ing device, to be transferred without undergoing damage‘or
change, by means of said lower movable punch on which the

pilece is resting, to & position beneath an overlying isostatic
or semi-rigid type of pressing punch, said pressing punch beiLg
suitably operated by hydromechanical means to which it is connected
and which also ensureg in cooperation with the tough structuJe of
the press, a counter-reaction at the time when the plece undergoes
final pressing; said final pressing being effected by said upper
punch in cooperation with said lower movable punch which, upon

this operation being vompleted, is conveyed,with the preassed piece
carried thereon, to a station where picking-up, discharging and
finishing of the piece take place, &t any rate, to & position

corresponding to & starting position for a next cycle.

2. The press according to claim 1, wherein it includes a base-
plate supporting a revolving table which is sctuated intermit-
tently by ﬁeans of a conventiomal +¥ype of cam devioce ;nd wﬂich
has.at least three movable lower punches érranged in equally

gpaced apart relétionship thereon, said movable lower punches

being able, at each operation of the revolving table, to be simultaneonsly

moved such thatl a first one of them is positioned beneath the

combination preforming and precompressing device; a second one

»
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beneath the upper pressing punch that is of the isostatic type’
or, as an alternative, of the rigid type provided with an elastic
skull-like, self-cleaning covering; and a third one ©beneath

a suction~cup arm designed to carry a presséa piece away and
anchored to the baseplate of the press, said base—flate having

at leasgt two side-column or-uprights sxtending upwardly thers- '
from, which columns or uprights serve as supporis to a siationary
upper oross member which carries the hydromechanical means
provided for operation in cooperation with the upper pressing

punch of the isostatic type or, as an alternative, of the

rigid type provided with said covering.

3. The press according to the preceding claims, wherein, as
an alternative to the rotary table of low productivity, said

!
press includes aroundabout of lower movabtle punches which, ag

1=

and size from one another, and connected by proper mechanica

&
(o]

linkages, are in turn conveyed, through belt and roll means,

beneath the corresponding combination preshaping and precom-

pressing devices; wherein, upon said pre-shaping and precom-
pressing operatim being completed, said set of punches is,
again by belt and roll means, aligned with, and suitably
positioned in front of, an electro~hydraulic raﬁ that will

cause said set of punch to be placed, in & self-aligned manier:

below a cross--slide supporting the upper pressing ﬁunches,

which upper pressing punches differ from each other but are'’

made to matchingly fiﬁ,individuallx the lower, underlying

punches; and wherein, when pressing operation has been per—g ! }
formed, said movable lower punches are pushed forwardly, '

together with their pressed pieces, by the same action of

¢
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the electrohydrauli¢ ram as that corresponding to the setting
in place of a next set of movable lower punches carrying the
respective pre-shaped and precompressed pieces to be pressed,
while the already preesed pieces resting on the lower movable
punches having just been removed from beneath the cross-slide,
are picked-up by a corresponding number of suction-cups to

be moved to a finishing machine arranged alongside the press,
and the individual lower movable punches, now free from pieces
are again conveyed, by belt and roll means, to a position
Leneath the combination pre-shaping and precompressing devices

to repeat an automatic production cycle in the same manner

ag described above.

s

|
4. Thé press according to the preceding claime, wherein each !f
combination powder pre-shaping and precompressing device |
individually includes a positioning system attached to the
press strutbre and vertically adjustable by screw, nut end guide§
means, for individually positioning each said device so that
it is placed at a proper distance with respect to a movable

lower punch which may differ in shape, depth and size each

time.

said individual combination preshaping and precompressing

|
3
5. The press according to the preceding olaims, wherein each i
i
|

device attached to said vertically adjustable positioning

.8ystem, includes at least one hydropneumatic ocylinder within

which a double acting, adjustable stroke, annular piston can
slide to control the down stroke of a second dcuble acting
piston whose piston rod, that passes ithrough maid annular

piston, is attached tc at least one housing to which a powder

BAD ORIGINAL
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to be pressed is admitted, which powder iz {m turn ocaused to run,
through said purposely provided holes, into said lower chamber
that is formed by said bounterpunch in cooperation with a
corresponding lower movable punch, said combinaztion of the
adjustable stroke annular piston and the double acting piston
permitting this latter-to perform a precise repeating down
stroke corresponding each time to a desired thickness of the

i
soft material concerned and, thus, to the thickness of a {
finished piece, said thickness of the soft material being abl%

10 be changed,in accordance with changes in the type of produck
I
to be obitained, by adjusting, each time, said adjustable strokp

of said annular piston.

6., The press according to the preceding claims, wherein the
lower movable punch, preferably made of steel, is provided
with & skull-like semirigid and shaped covering snughly fitt-
ing thereto, whose periphery is bonded to, or, at any rate,
firmly retained against the underlying steel punch which has
holes provided therein, which holes open beneath the. skull-

like covering to permit this latter to blow-out or swell by

air pressure that will exert, at & given time, a counter-pressure

on the powder to bé pressed such that pre-compactién of said

powder, under cooperating action of the matching counter-punch,

is facilitated.

7. The press according to the preceding claims, ﬁherein the
lower movable punches may, during filling step, through appro-
priate semi~-rigid connecting means, be subjected to an axially
directed vibration from ‘e conventional type of vibrating means

(not shown) so as %to improve filling of the powder to be pre-

compreseed.

BAD ORIGINA
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-8, The press according to the preceding claims, wherein both |-
the pressing punch and the lower movable punch are periphera.lly

greater in size than the individual pieces to be produced to

gllow for the protruding opposed surfaces of said elements t.| '

.

be directly in contact with one another under maximum urging
effect exerted thereon at the time of pressing, thus preventing

undesirable formation of periﬁheral burrs.

9. The press according to the preceding claims, wherein said
press enables to simultaneously produce one or more pieces |

having shapes, surfaces and sizes that differ from one another

to & given extent, while ensuring that a specific, precise

and uniform pressure is applied on the ertire surface of eac@

piece through each individual upper iscostatic pressing punch.
15, '

i0. The press according to the preceding claims, wherein,

by one and the same combination preshaping and precompressing

device, said press enables to produce flat, shallow pleces

as well as cylindrical or truncated-cone-shaped pieces having
20, substantially upright sides perpendicular to a bottom thereof,

by merely subetituting the housing inside which the obturator,

the suppdrt plate and the oorresponding"counte;qpupéh.of.

self-cleaning material are located, the assembly beiné proper-

ly provided with perforations to suit to reguirements for

25, each individual piece concerned.
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