1 Novenber 2006 METHOD FOR CLOSI NG A HYDRAULI C, PNEUVATI C ANDY OR
OLECPNEUNVATI C CYLI NDER AND MEANS FOR | MPLEMENTI NG THERECF; JI ngp§@ﬂ;
invention substantially relates to the mnanufacturing of hydr

pneumati ¢ and ol eopneumatic cylinders. Mre specifically, the invention
relates to a process for "closing" cylinders by neans of s mechani cal
"rolling". Currently, the manufacturing of jacks and hydraulic, pneumatic
or ol eopneumatic cylinders provides welding the bottomand the head to the
tubul ar body of the cylinder itself, with evident |abor and 10 processing

costs, as welyegsopr obbrMs cobsitiger A ensimusurn.of, t henremeTIal sAxaysrd by
t he hlgh tenperatures tocally réached during the welding Mgrocedures. O her

processes usedLEQFNEVMATHG cUVLANBER, J4MEh MANSr EQRnpl EEMENAS NSnd
| am nati on, wn is serious drawbacks due both to the presence of
not-in toler kings in the plastic deformation area which cause a

production waste of about 20% and to thexxdkshonogeneity of the plastic
deformation with consequent failure in | ocking and nechani cal seallng 20
i nvol ving a producthenprggert oinupdui oz bFheNFARALBbFELBLEF £Re thesent

venti on 1S £o HIDLOYE, Lhge | (DLeuRyl LgpRLaseduLes a8l Soprecsely. ( he

step of closing rauric; eopneunma ers. This has
been achi evedcyﬁgﬁ@éﬂs nogMbeet R eh Airsanti, Orthebyllm’r@mﬂd)ﬂgralateee&s: whi ch

provides the elimnation of welding and threading procedures, by
a process for "closing” cylindérs by means” of
5 mechanical “rolling”.

Currently, the manufacturing of jacks and
hydraulic, pneumatic or oleopneumatic cylinders
provides welding the bottom and the head to the tubular
body of the cylinder itself, with evident labor and

10 processing costs, as well as problems of inner tensions
of the materials caused by the high temperatures
locally reached during the welding procedures.

Other processes used for closing cylinders, such
as for example coining and lamination, have shown

15 serious drawbacks due both to the presence of not-in-
tolerance crackings in the plastic deformation area
which cause a production waste of about 20%, and to the
dishomogeneity of the plastic deformation with
consequent failure in locking and mechanical sealing

20 involving a production waste of about 70%.

The main object of the present invention is to
improve the implementing procedures, more precisely the
step of closing hydraulic, pneumatic and oleopneumatic
cylinders. This has been achieved, according to the

25 invention, by providing a process which provides the

elimination of welding and threading procedures, by



1 1 Novenber 2006 replacing themw th a particular processing of plastic
deformation inplemented by neans of mechanical rolling. Mg nﬁ'{éﬁber2006

i npl enenting the above nentioned process are also object of the pr esent
invention. 5 The inventive concept underlying the inventionis to perform
the "closing” of a cylinder or jack wthout threading and/or welding
procedures in order to join the head and the bottomto the tubul ar body of
the jack |tseéplaaﬁnghebempmucédur@wxﬂxpmkﬁwIgrgmﬁseh@gppﬁ Pﬁ@ﬁtéﬁEnted

by neans of rticular Ioc /cI ng__net ho er p astic”
def or mati on %ﬁ ?%?Féﬂnb§m8 PFﬁa b¥08$§35 ﬁgl ﬁ?@gcsé spe i'fic
apparatus. is Accogdifg EQrtBﬁpRQM§HEhHg the apdet h@n@hbﬁb@ab&oc%%Bd
drawbacks a nmechanical rolling is provided inplemented by a rolling

machi ne equi pped alsh abstECOQIthpreresabtylnuhnt&@nler shapi ng head
allowing to drastjcall uce proces better understandlng
of the invention m#m? ﬁéV bVﬁc59ﬂqﬁ§atﬁb4g§i¥ﬁﬁ$@t€%sﬁpvﬁp on and by
referring torphgeeRelRsedel INGUIRS Nt Cd¥ id | &gt {RBEracRr §hekr &d thout

enbodi ment, by sinple way of exanple and not for [limtative purpose. 25 In

t he draw ngs: thrg@deﬂﬁ sotelvat | eal #ynghewecadusgs! otled o¥idew ofo t]ﬁ’én

conponent s of gck jaccardi ng the inyentio i gure ally
shows t he jac%h%f 22 8 aT8 h bogtom to %% gular ody %fs%%% %

itself.

10 Thege procedures are easily and cheaply
implemented by means of a particular locking/closing
method which performs a “plastic” deformation
controlled by a zrolling process implemented by a
gspecific apparatus.

15 According to the invention, in order to eliminate
said drawbacks a mechanical rolling is provided
implemented by a rolling machine equipped with a
special, preferably multircller, shaping head allowing
to drastically reduce processing waste.

20 A better understanding of the invention will take
place with the following description and by referring
to the enclosed figures which illustrate a preferred
embodiment, by sgimple way of example and not for
limitative purpose.

25 In the drawings:

figure 1 schematically shows an exploded view of
the components of a jack according to the invention;

figure 2 schematically shows the jack of fig. 1
already assembled and closed, ready to be used;

30 figure 3 1is a perspective view illustrating the
multiroller head during the processing implementing the

plastic deformation;



al ready assenbl ed and cl osed, ready to be used; 30 figure 3 is a

perspective view illustrating the nmultiroller head during,t { Ng
i npl enenting the plastic deformation; 2 1 Novenber 2006 f%%ﬁwﬁ&%ggﬂﬁas a

second way for obtaining the plastic deformation according to the
invention; figure 5 is a tridinmensional section showi ng an exploded view
of the end part of the jack head after 5 the deformation; and figure 6 is
a |l owenl arged phof ographisc Ehage of sewmsecwhyn. £dhe ghttesienitng nkéat i on
al | ows eliniqgfing, i$ %he Qrocedures for nanu%acturing.gaqks and
hydraulic, MOpReliet?oaRAtbPRoPRETHELTE £FI Fider BVEHE“Fhr eadi ng and
vel di ng mechani cal £ pr.@eedur ess by repl Rehdi:{dem  Wekh idnPashdwithar anol | ing
procedure. As it is know, a jack (figures 1 and 2) is constituted by a
bottom 1, a |léxmelodedtubewd cfa phet end imix, afr 6¢el3 Jawk ahdeddasteThe
bottom 1 and t.he %egd 5 nmust be éastened in an irrenovable way to the
liner 4: fhe Fit¥s{SbRE™3pEPREi A3 as cl osing menber of the cylinder or the

jack itself, the sggopd @n%sasanﬁaneénabkg%n@mg&@;g{m Phagbecz0 rod 3
pushed by the used liquid or gas. The rod 3, in turn, is obviously
integral withthéespision-2. The latter, which is free to slide inside the

[iner or tube 4. i fydiadtical)y, or. PeUTEbea 10fsoasRlShg {1 ORgeOr MO e
procedures for manufacturing jacks and hydraulic,
10 pneumatic and oleopneumatic cylinders, the threading
and welding mechanical procedures by replacing them
with a particular rolling procedure.

As it dis know, a ijack (figures 1 and 2} 1is

constituted by a bottom 1, a liner or tube 4, a piston
15 2, a rod 3 and a head 5.

The bottom 1 and the head 5 must be fastened in an
irremovable way to the liner 4: the first one cperating
as closing member of the cylinder or the jack itself,
the second one as member allowing the sliding of the

20 rod 3 pushed by the used liguid or gas. The rod 3, in
turn, is obviously integral with the piston 2.

The latter, which ig free to slide inside the
liner or tube 4, 1is hydraulically or pneumatically
sealed with one or more preferably ring-like (O-ring)

25 gaskets G inserted in gpecific grooves 6 arranged on
the piston 2 itself.

The same system of gaskets G and grooves 6 1is
utilized to guarantee the seal between the rod 3 and
the head 5, as well as for the geal between bottom 1

30 and liner 4 and between head 5 and liner 4.

As it was already mentioned, in order to



25 gaskets Ginserted in specific grooves 6 arranged on the piston 2
itself. The sane system of gaskets G and grooves 6 is util

guarantee the seal between the rod 3 and the head 5, as méﬂﬁ§§§h$%20?$e
seal between bottom1l 30 and liner 4 and between head 5 and liner 4. As it
was al ready nentioned, in order to 3 1 Novenber 2006 manufacture a jack
several different nethods are «currently used utilizing two different

t echni ques t onajofactheehead tjeckhe gentreragind dhef dotnom methhdst ubee

t hr eadi ng and meldin?. In p actlge,.both tec n%?ues an 5 be used both to
fasten the bottoRFELlY he'SihetGhlIFhRI H PoIERESPhbe ST MBI f F&quent | y

the wel ding fori,apghoticng the ot teabt 0ahhe thHdbe AN heo t breadiupg :f or

anchoring the head to the tube. The wel ding procedure, in particular, apart
from 10 the threadegui aed feldihg.i fipl prentackeonbohbr sefFhnigugsesaa stress

to the tube 4 and defor it, reduci n he averagge life ti t he
cylinder & the YP§ k%Fggeﬂq égéf?%leﬁggBEBEQHGFé ?xﬁ%ﬁ%gang ?&5
invention 15,isqpeLf arged ¥eneans @brd heraBararmentdenegds t@chaniceal

rolling nmachine equi pped with a special shaping nultiroller head which, by
properly actiagclorihg thbepoticopl emeritte itikm amd f bhen theprddosi Blog way

and wi thout crackings, pr edet er m ned astic deformation allow ng 20 the
perfect mechaff'c ?r§3%|tﬁﬁ %ﬁ%gcﬁag%ﬁﬁgtﬁé?meen tube 4 and bottom 1 and
between tube 4 andrheageldif® procedure, in particular, apart from

10 the time required for the implementation thereof,
causes a stress to the tube 4 and deforms it, by
reducing the average life time of the cylinder or the
jack itself.

The rolling procedure according to the invention

15 is performed by means of the above-mentioned mechanical
rolling machine equipped with a special shaping
multiroller head which, by properly acting on the tube,
implements in an uniform, reproducible way and without
crackings, a predetermined plastic deformation allowing

20 the perfect mechanical seal in the coupling between
tube 4 and bottom 1 and between tube 4 and head 5. To
this purpose, the bottom and the head are eguipped with
at least a respective outer annular groove 7 wherein
the deformed area of the tube 4 fits.

25 As shown by figure 2, the innermost groove é of
the bottom 1 and that of the head 5 act as seat for the
gasket G of appropriate material which guarantees the
hydraulic or pneumatic seal, whereas the respective
outer grooves 7 are apt to receive the material of the

30 tube 4 which is “shifted” by plastic deformation with

the mechanical rolling processing which is described.



this purpose, the bottomand the head are equipped with at |east a
respective outer annular groove 7 wherein the deforned ar e 4
fits. 25 As shown by figure 2, the innernost groove 6 of ?ﬂg@%g%#%%éﬂ?and
that of the head 5 act as seat for the gasket G of appropriate materi al
whi ch guarantees the hydraulic or pneumatic seal, whereas the respective
outer grooves 7 are apt to receive the material of the 30 tube 4 which is
"shifted" by pIast$@i@epéaﬂaﬁtOMaﬁQﬁmauﬂﬁﬁrmihahécawhaﬂ¢inbip¢ﬁcéssing

which is descrlbe% 4 venber 2006 .Said Ias icC deEpratlon gf the tube
or liner 4, it'fa ?Ctﬁor O oufBr &tiar 5?88 8T and*5° Cor r&dPondi ng

inner ring pr@b?ﬁééﬁ@nﬂﬂnéaﬂhﬁérdkﬁﬁgtb@BjeEEmﬁgdintBadaéﬂSdQ&ebEQohube
itself, which ring,” 5 indeed, is apt to insert into a corresponding annul ar

groove 7 arrahg@@r@@ththﬂ t¢%&@oﬁt®nﬂiman¢U¢m t Heseddd Fhisdyvamiageously,
the utilized ghanlcal cessin ar.ant ees a unlforn1c nta%E |n5|de
Heehta vi

the groovés 7+% 3%dbeﬁﬁeéﬁ) he®t & afd theé coRPoRERTEY B3t FOR M *And

head 5) fastepedoab ﬁhﬁr%aﬂ? el eRef onThandPresesshng gual bhythasrll@@@n
checked by nmeans of scan electron m croscopy analysis on several tube

sanpl es. SEM ®@bservati ons have involved the outer 15 surface, the inner
surface and the milSctaSeStaRy. Mikehobss.bacp.pepaced Lob e ng
that there argugragké8ss LNLyigBrine-OWt £t sUifdGRId Nthe grooves 7,

10 between the tube 4 and the components (bottom 1 and
head 5) fastened at the ends thereof.

The processing quality has been checked by means
of scan electron microscopy analysis on several tube
samples. SEM observations have involved the outer

15 surface, the inner surface and the manufact section
which has been prepared for the observation with
metallographic techniques. The survey has demonstrated
that there are crackings only on the outer surface in
very small guantities and they are limited to a depth

20 lower than 10-20pm; the inner surfaces do not have
crackings. In figure 6 a low-enlarged image of a
gsection of the junction area between tube and bottom or
head is shown, made according to the longitudinal axis
of the tube itself.

25 The mechanical rolling procedures are performed by
anchoring the preassembled c¢ylinder to the special
shaping multiroller head TM implementing the closing
procedure. The procedure can take place in cold and/or
hot status, with wvariable pressures in a very wide

10 range and with likewise very variable revolution speeds

of the shaping rollers Rl: said several parameters,



very small quantities and they are limted to a depth 20 | ower than 10-20m
the i nner surfaces do not have <crackings. In figure 6 a | { mage
of a section of the junction area between tube and bottonﬁg$gﬂ%@%%§?%§
shown, made according to the longitudinal axis of the tube itself. 25 The
mechani cal rolling procedures are perfornmed by anchoring the preassenbl ed
cylinder to the special shaping nultiroller head TMinpl enenting the

cl osing proocegolm e sethe ngr ogedwhe cancflakeiphacéave cobd endfestehet
status, with variable pressures in a very.wde 30 range gand with |ikew se
very vari abl @TEV0F R ot S p&dsS ofmfjhetgﬁ‘é PRGeFOI 19T s t%e SHPF séver al
paranmeters, H.dy NovenberR006,n4popueehyi Agt¥pihne prgduction, have to be
fastened according to sizes and thickneSses of the tube 4, features of

the constituting relteritalme effor Therfompihor quech omeildg reachreskbng
procedure 5 varjes %ron1%em1secon S to a naxlnun1o£ gg;gﬁ seconds. Wth
e i

respect t§ t NE*StTUtTENE LoBpPeaCupst b ndwrethE b 8 gR“PE“Gescri bed

advant ageously al lpysnt espgeUr €Ly @neches1hbechat tempt eandd heohaad 5 to
the tube 4 by reducing the production waste fromvalues higher 10 than

70% t o val uesthowerothan Ohidh is dssaksbedoabBwapbhacedsout alhawst ke
experinental data on

a prototype oduction.of. 2000 _pi eces ve
denonst r at ed 3H°GHS u?%gp%Br5%%0?%#F??yio?nghgh?ogﬁﬁﬁgg gPogegsFﬁaemjth
(rj espect tolth@ By Yeldidhommgel phldct $off whhed nedvedalube afgaerto the
i mensi ona

10 than 70% to values lower than 0,1%.

It is also to be pointed ocut that the experimental
data on a prototype production of 2000 pieces have
demonstrated an absolute reproducibility of the relling
processing with respect to the structural homogeinity

15 of the involved tube area, to the dimensicnal
reproducibility of the generated plastic deformation,
to the complete and homogeneocus “filling-up” of the
locking seat 7 (fig. 6). These conditions guarantee an
optimum mechanical and hydraulic seal.

20 With the tests performed on the manufactured
prototypes it has been found out that both the
mechanical and hydraulic seal are better than the
current products available on the market.

Furthermore, the average life of the product

25 obtained according to the invention is longer than that
of the currently known cylinders and jacks, since with
the process sofar described the liner 4 1s not
subjected to deformations on allowances with the other
components since no welding @procedure has been

30 performed.

From the operating point of wview, the “rolling”

process sofar described is performed as follows: a



reproducibility of the generated plastic deformation, to the conplete and

honmogeneous "filling-up” of the |ocking seat 7 (fig. 6) l'li.tﬁ&%g]b%pgg@él ons
guarantee an optimum mechani cal and hydraulic seal. 20 Wth the tests

performed on the manufactured prototypes it has been found out that both
the nmechanical and hydraulic seal are better than the current products
avai l able on the market. Furthernore, the average life of the product 25
obt ai ned accospkaial o $1hmpilmgenm\i1bnirel1er|gehea<ﬂanTMhan of theldangently

known cylinders and jacks, since e roce of ar_descri ed t he
liner 4 is ndtaclimf ekt eROFSLHBPS nﬁ‘ﬂ:l 5?‘?’? es" Wt h°Fh&*8Eher

conponents since g dichg pg@ﬁgé%e @@ﬁoﬁﬁ&@loﬁo r@%ﬁ‘ Ol FiaRchhe
operating point of view, the l'ing process sofar described is

perforned as doh¢omnses athé buﬁ@zermmumowrsp'eei al Wiegstwy anl thnekl er

head TM of a roll machi ositione he area of he t ube. or
liner 4 V\ﬁere‘?l?f“fi%rgpljégztl 1‘? deFE?ﬁa JIrIE)‘Ianrmfs ul- WHEER g Erer Fléght he

outer annul arr Q4 00vey, 7 f@fé@é@ BbwhPASI the aRDY!I 8 tHE efipkhe liner itself
corresponds, which Tadially projects towards the axis of the tube 4. Once

in position, the s@rapengm olfasris- iRIn ar e heappiheacined ineldengni Rdr maaRd
gradual way to the tu on?ﬁa r adi

| th
appr oachi ng s?%%r?%d?eﬁ‘g Jf%b%g&m grmra{lﬁe%aﬁ&ai;,ﬁ%gt P CPFI‘ yg%]ﬁveﬁl n
radial directipinidhradial direction.

10 During the approaching step to the tube 4, the
rollers R1 symmetrically move in radial direction with
regpect to the c¢ylinder and also have the same
simultaneous rotating wmwotion. In this way, once in
contact with the tube 4 which is free to rotate about

15 its own axis integrally with the bottom 1 and/or the
head 5 positioned inside thereof, the rolling machine
causes to the same, by means of an adeguate pressure of
the shaping rollers R1, a localized and predetermined
annular plastic deformation (in cold or hot status).

20 The rotating motion of the rollers Rl and, by the
dragging effect, of the tube 4 (in opposite direction
with respect to the rollers) wmakes such processing
easier, by making optimum and constant the material
shifting towards the inside cf the corresponding groove

25 7 of the bottom 1 and/or of the head 5 by performing
the locking thereof. Figure 5 shows an exploded view
wherein the deformation subjected by the tube 4 at the
head 5 is clearly seen.

Such procedure avoids the cracking formation both

30 outside and inside the tube 4 and allows an integral

lock ketween tube and end components, without radial



respect to the cylinder and al so have the sanme sinultaneous rotating

motion. In this way, once in contact with the tube 4 which & dfRE26
rotate about is its owm axis integrally with the bottom 1 and?% ﬁe &%ead

5 positioned inside thereof, the rolling machine causes to the same, by
means of an adequate pressure of the shaping rollers Rl, a localized and
predeterm ned annular plastic deformation (in cold or hot status). 20 The
rotating notiamdofrtiameiabl $baskR1 and, by the dragging effect, of the tube

4 (in opposite direction wth respect to.the l]e makes _such.
processi ng easierg}?W'ﬂgi?nﬁab ti n+3n81%%ﬁs%§ﬁ% %ﬁé ﬁﬁ?g??EIWE%ﬁPfting
towards the insigesof;bde SOhEESRODA 1Y 8b@p¥esds Yhef stbgsbettom 1 and/ or
of the head 5 by performing the |ocking thereof. Figure 5 shows an

expl oded vi ewl - RFheceing t hdedefamrstettion Gubjreied byhehecpybespoadinfe head
5is clearly seen.uiuch rocedure avoidsc%he ﬁﬁgcﬁgqg:fornﬁtion both 30
out si de afid i nsPYEYRE EIEEVESafd SEHRE R A8yt 9cK bet ween t ube and
end conponents, rWstheuhd adicalboth dn NQVﬁﬁTb@Iﬁe\%ﬁ@@da@@ﬂfn@ﬁeaxb@biﬁﬁaﬁks-
Fromwhat said, it is clear that the process ich is described

substantial |y coéimeriesds athenst gpsl off the Blimgmg tdfe GusKet® G i nsi de t he
correspondin annul ar. grooves 6 .ar.ranged on _the ttoml: 2. _.lnserting
% PR Bt at T Red paer e ¢ Rerdorhy Bneina25PUE

the bottom 1 éreof at "oneend 0 he |i ner
4 of the jack; FenaSiddOHiNGH R&d1 il lteibehegd TM at the above-

10 4. Contemporanecusly approaching the shaping rollers R1
to the outer c¢ylindrical surface of the tube 4 and
performing the plastic deformation by means of
rolling;

5. Taking the shaping rollers R1 away from the

15 cylinder;

6. Placing the gaskets G inside the corresponding
annular grooves 6 arranged on the piston 2 integral
with the rod 3;

7. Placing the gaskets G inside the corresponding

20 annular grooves 6 arranged on the outer and inner
cylindrical surface of the head 5;

8. Inserting the piston 2 inside the tube 4 as well as
the head 5, already ingerted onto the rod 3, in its
predetermined position at a second end of the liner

25 4 of the jack;

9. Repeating the steps 3 to 6 with respect to the
above-mentioned second end.

Obviously, it is also possible to exchange the
sequence of steps to fasten first the head 5 and then

30 the bottom 1.

Furthermore, it has just to be noted that it is



mentioned first end of the tube 4; 10 4. Contenporaneously approaching the
shaping rollers RL to the outer cylindrical surface of thg yjsRettr 806k
perform ng the plastic deformation by neans of rolling; 5. Taking the
shaping rollers RL away fromthe 15 cylinder; 6. Placing the gaskets G

I nside the corresponding annul ar grooves 6 arranged on the piston 2
integral with the rod 3; 7. Placing the gaskets G inside the correspondi ng
20 annul ar grabsespésaibhnged pnovhdsotover mahtirahder bepAfdEMcyhishr f ace

of the head 5; 8. Inserti t he piston i nside the tube 4 LI ,as the
head 5, aIredﬂ?“?%@%?¥%ﬁlgﬁtGCthnr%%ES%W91?qg? %fete?e?ﬁ%%éggggs#fion at
a second end 9frihephiiey a4 rhbegatk o Beperidtihddieasiepse3 to 6
with respect to the above-nentioned second end. Cbviously, it is also

possi bl e to exthange2t Wethséhpeernsel of brlepsthe tasrefrPndsngt RETEEEY 5 and

then 30 the bottom 1. Furthe it N t_t ted that it i 81
Novenber ébo6po%}EbOB%ssg%Fﬁa@gbéﬁg%#BE ?&bEﬁaﬁ?FESPEegqhgads ?Nluhigﬁ

contenporarily actr@nchhe dnsengntof ekhRptyl ijrdar si flusetdesdhariiag pl aced
the parts to be fastened and the piston with the rod 3 into the

correspondi ng3 tor teet ilgoisialles, hahdeddly nxriligppdd i PrOYadRet §haee
shaping rollers Rl placed at 120° to make the apparatus

self-centering, which guarantee an absclutely wuniform

10 and symmetrical distribution of loads and stresses, by
reducing to the minimum the deformations and inner
tensions which could create asymmetry and/or cracks.

Anyway, it is clear that a number of rollers lower
or higher than three can alsc be used.

15 At last, a variant of the present invention shown
in figure 4, provides replacing the multiroller head TM
by a shaping-ring matrix M1.

With respect to the preceding solution, the
plastic deformation is performed by a shaping ring

20 constituted by two half-rings (matrixes) M1, shaped on
the inside, which gradually approach, by rotating at
predetermined speed, to the tube 4 of the cylinder, by
implementing the wished plastic deformation.

An additional variant of the head which performs

25 the plastic deformation according to the invention, as
alternative to the shaping rollers (R1l}, provides a
single shaping roller (R1) and one or more thrust
rollers to counterbalance the stresses generated by the
plastic deformation.

30 The present invention has been described by

referring to an embodiment and some variants thereof,




In the enbodi nent exanple just illustrated (fig. 3), the nmultiroller head
TM preferably provides three shaping rollers R placed at {340Q 4, 5BE t he
apparatus self-centering, which guarantee an absol utely unlforn110 and
symmetrical distribution of |oads and stresses, by reducing to the m ni num
the deformations and inner tensions which could create asymretry and/ or
cracks. Anyway, it is clear that a nunber of rollers |ower or higher than
three can al smuthe ifiseds 13eatr I’alsat a&nyar paneonf akid lgdkesent thwentton
shown in figure 4, prOV|des re ing. the multiro) |l er head

shapi ng-ri ng At x MEPRMEL h r@g gf gBl?ﬂﬁ préggghﬂb soFuP%%ﬁem?ﬁ

plastic def Oréﬁ&i\%‘léﬁt p@féﬁfﬂﬁé bycBnshapi BEaYbRJopdRatonst pbuhedoly two
hal f-rings (matrixes) , shaped on the inside, which gradually approach,

by rotating awle@reHQWeVﬁrne@mppe@@d muuﬂuatuhﬁapﬁ@#@@h@V@yﬁFﬁE@rofby

i npl ementing the w shed 3 c deformation. An additional variant of the
head whi ci? pe??%r%%es?%ttﬁ% UPhEERE 4RYSPHACTon according to the inventi on,
as alternative to the shaping rollers (Rl), provides a single shaping
roller (RL) and one or nore thrust rollers to counterbal ance the stresses
generated by the plastic deformation. 30 The present invention has been
described by referring to an enbodi nent and sone variants thereof, 9 1
Novenber 2006 but it is clear that any person skilled in the art could
apply nodifications and/or replacenents

10



equi val ent fromthe technical and/or operating point of view, however
conprised within the protective scope of 5 the present ind

invention. 10 1 Novenber 2006 CLAIMS 1. Method for nanufgéﬁﬁ%%ﬁgrgp?%ck
or hydraulic, pneumatic and/or ol eopneumatic cylinder of the kind
conprising an cylindrical tubular body (4) at the ends thereof a bottom
(1) and a head (5) are fastened, 5 inside thereof a piston (2) integral
with a rod (3) slides, characterized in that in order to fasten in an
irrenmovabl e way the head (5) and the bottom (1) to the tubular body (4) of
the jack wi thout threading and/or weldizmprocedures, it provides

i mpl ementing at the 10 ends of the tubular body (4) a controlled plastic
def or mati on ext ended- t d1etHeodhbbe manekaessrdnat el ackbarahyesaylicsel f,

apt to locally deformthe ds _thereof by .generati on_geacgh of ; them at
least a cir %W%%%?aﬁﬂFﬁﬁafr&&%ﬁﬁ%&”ﬂ?ﬁfﬁht?X33P§§5rdgfsgﬂgé g@o

insert in at l&astidisgeshf icgmh@l&\i@a(l?)t@uwwe@bdyregpeati vaky endg t he
bottom (1) and on the head (5) inserted in the tube itself, so as to | ock
themin sitothesgdt plaaskios tearf ol it | A gwar BAREei A t e neeRARTEEl: sea

of the couypling bet n_tu 4) .and _20 tt.om and. bet wee u (4) and
head (5);%%aihgskﬁ%rﬁgf?éﬁ9§|%s ﬁ@tﬁg¥o§%gtﬁ€ﬁ eﬁ%gngégﬁoﬁﬁego%yQ%gotating
nmeans whi ch dgiv@esN epbhabbesrihedt ubulaathody ofdgr and thetbaadn(ah

therein inserted. 2. Process according to the preceding claim
irremovable way the head (5) and the botfom (1) to the
tubular body (4) of the jack without threading and/or
welding procedures, it provides implementing at the
10 ends of the tubular body (4) a controlled plastic
deformation extended to the whole thickness of the
tubular body itself, apt to 1locally deform the ends
thereof by generating on each of them at least a
circumferential ring radially projecting inwards so as
15 to insert in at least a specific groove (7) arranged,
respectively, on the bottom (1) and on the head (5)
ingerted in the tube itself, so as to lock them in
sito; said plastic deformation guaranteeing the
mechanical seal of the coupling between tube (4) and
20 bottom (1) and between tube (4) and head (5); said
controlled plastic deformation being performed by
rotating means which drive in rotation the tubular body
(4) and the head (5) therein inserted.
2. Process according to the preceding claim,
25 characterized in that said controlled plastic
deformation is performed by wmeans of mechanical
rolling.
3. Process according to any of the preceding
claims, characterized in that, in order to guarantee

30 the seal of the bottom (1), of the head (5), of the
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25 characterized in that said controlled plastic deformation is perforned
by nmeans of nechanical rolling. 3. Process according to a

preceding clains, characterized in that, in order to guargﬁggﬁmhggzgﬁg
seal of the bottom (1), of the head (5), of the 11 1 Novenber 2006 piston
(2) and of the rod (3), it provides placing gaskets (G in specific
grooves (6) arranged on the outer cylindrical surfaces of the bottom of
the piston as well as on the outer and inner ones of the head 5 inside
thereof the rod slides. 4. Process according to claiml, characterized in

that said pl asticodef@nmbhan of the tube ar)linet debvidesapplbeingvol ve
the whol e thickness of the tube itself by generating an outer annul ar
groove and a 9@skets esiFonding spewaf id ngreeveect idly PRrRagrdl @t r &8€i on

towards the axis of the tube |tsel whi ¢ | Ng.. rts cin T ective
annul ar gr oov&* %y %¥£ﬁﬂ%€ﬂcﬁ%tﬁHBEac?ﬁeogo%bSnP?Eﬁgghdognt%%e%ﬁ3§§g(5). 5.
Process accorgingetia ciai Bn2, ciedacaeker i Zed ihdehn éhed OF prlvi tesd

perform ng the mechanical rolling procedures by anchoring the preassenbled
cylinder dr jmekdeothertedstha spdcpaidasiktiroller head (TM conprising

one or nore shaping, rollers (R1) which erfor .t he, cl ggi r re of
the cylinder; the 2%'pI%E??%é%ngFﬁﬁﬁﬁSﬁPb%%n&qgﬁ%be%b ?gﬁgggﬁggg%%ﬁ'cold
or hot statusm whhb aricaleadf£ssaeesrandibavelfutiten teipeeds afinkhe

shaping rollers (R1).

(4) is’ apt to involve the whole thickness of the tube
itself by generating an outer annular groove and a
10 corresponding inner ring projecting in radial direction
towards the axis of the tube itself, which ring inserts
inte a respective annular groove (7) arranged both on

the bottom (1) and on the head (5).
5. Process according to claim 2, characterized
15 in that it provides performing the mechanical rolling
procedures by anchoring the preassembled c¢ylinder or
jack to at least a special wmultiroller head (TM)
comprising one or more shaping rollers (R1) which
performs the closing procedure of the cylinder; the
20 plastic deformation being able to take place in cold or
hot status, with wvariable pressures and revolution

speeds of the shaping rollers (R1).
6. Process according to the preceding claim,
characterized in that it provides that the rollers (R1)
25 move symmetrically in radial direction with respect to
the c¢ylinder (4) and have the same simultaneous
rotating motion; in this way by obtaining that, once in
contact with the tube (4) which is free to rotate about
its own axis integrally with the bottom (1) and/or to
30 the head (5) positioned inside thereof, the multiroller

head (TM) causes to the cylinder itself an annular
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6. Process according to the preceding claim characterized in that it
provides that the rollers (Rl) 25 nove symretrically in radi@lenfict 8634 ON
with respect to the cylinder (4) and have the sane sinmultaneous rotatling
notion; in this way by obtaining that, once in contact with the tube (4)
which is free to rotate about its own axis integrally with the bottom (1)
and/or to 30 the head (5) positioned inside thereof, the multiroller head
(TM causes to the cylinder itself an annular 12 1 Novenber 2006 plastic
deformation | ocalized and predetermined by neans of an adequate pressure

of said shapipg.goldergeréfhdeidn PLOESSSz88C0RHENIpedanyenenetl t by
preceding 5 clainms, characterized in that it substantially conprises the

fol | owi ng st epsaws : oA, aPl adeq apprppeiarneegadkasiq Ghapsnde r@éLEESpondi ng
annul ar groov& )( 6) provided on the bottom (1); B. Inserting the bottom (1)
in a predeter Hed position 10 at a first end of the liner (4) of the

jack; C. Positioning aspesdsd AukbiaohgetoheaddnEMof €h8ppirecadiage or
more shaping rollers (R1l), at the above-nentioned first end of the tube
(4); D. Cdnt epbatmfieoustiprmproatietg tie shdpithg Aél | epsbstanERBlio t he
outer cylindrical surfagﬁ o% #geW:tLube té4 gEd performng a plastic
def or mati on b‘f/orﬂ%ré}\%e%f Fot? %; B . Png he shaping rollers (Rl) away

fromthe cyliandelacing appropriate gaskets (G) inside corresponding
annular grooves (6) provided on the bottom (1);

B. Inserting the bottom (1) in a predetermined position

10 at a first end of the liner (4) of the jack;

C. Positicning a special multiroller head (TM) ,
comprising one or more shaping rollers (R1), at the
above-mentioned first end of the tube (4);

D. Contemporaneously approaching the shaping rollers

15 (R1) to the outer cylindrical surface of the tube
(4) and performing a plastic deformation by means of
relling;

E. Taking the shaping rollers (R1l) away from the
cylinder;

20 F. Placing the gaskets (G) inside the corresponding
annular grooves (6) provided in the piston (2)
integral with the rod (3);

G. Placing additional gaskets (G) inside the
corresponding annular grooves (6) provided on the

25 outer and inner cylindrical surface of the head (5);

H. Inserting the piston (2) inside the tube (4) as well
as the head (5}, already inserted on the rod (3), in
a predetermined position thereof at a second end of
the liner (4) of the jack;

30 I. Positicning a special multiroller  head (TM} ,

comprising one or more shaping rollers (R1), at the
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20 F. Placing the gaskets (G inside the corresponding annular grooves (6)
provided in the piston (2) integral with the rod (3); G Rhagi

addi ti onal gaskets (G inside the corresponding annul ar gﬁg§§§§q?5%006
provided on the 25 outer and inner cylindrical surface of the head (5); H
Inserting the piston (2) inside the tube (4) as well as the head (5),
already inserted on the rod (3), in a predeterm ned position thereof at a
second end of the liner (4) of the jack; 30 I. Positioning a speci al
multiroller head (TM, conprising one or nore shaping rollers (Rl), at the

13 1 Novenber 200&vabaver [enddoned sndeieé theet ube; (4); J.
Cont enpor aneously approaching the shaping rollers (Rl) to the outer

cylindrical sdrfGertefpehenecbely (Hrrrrh@erior vy shpPdsd cr@éf6rfati on

by neans of 5 r i ng; K., Taki t he .shapi.ng -roll e RI t he
cylinder. 8. Pro@gLé g@c&?ﬁ?nauggrtﬁ%ﬂﬂfgﬁﬁﬁgﬁg %Vﬁ?%?é cféﬁgg egpggh in
that, in case there se baerod@imyl &i pohkescheadsrdMiont be steps Af B, F-H
are firstly carried out, whereas the subsequent steps C-E, |I-Kare carried

out at thé same ¥ohein®: Apparatus for manufacturing a jack or hydraulic,
pnourat | o anchers g SORIeUIEC) Graslhguer by RS, QlollecBECeshe |
mul tiroller headylinder.
8. Process according to the preceding claim,
characterized in that, in case there are two
10 multiroller heads (TM), the steps A, B, F-H are firstly
carried ocut, whereas the subsequent steps C-E, I-K are
carried out at the same time.
9. Apparatus for manufacturing a jack or
hydraulic, pneumatic and/or oleopneumatic cylinder by
15 means of the process according to the preceding claims,
characterized in that it provides a multiroller head
(TM) comprising at least two opposed rotating shaping
rollers (R1) which approach to the surface of the tube
(4) in a simultaneous and symmetrical way; said
20 rotating rollers (R1l) being apt to drive in rotation
the tube (4) which is free to rotate about its own
axis.
10. Apparatus for manufacturing a jack or
hydraulic, pneumatic and/or oleopneumatic cylinder by
25 means of the process according to claims 1-8,
characterized in that it provides a single shaping
roller (R1) and one or more thrust rollers to
counterbalance the stresses generated by the plastic
deformation which approach to the surface of the tube
30 (4) in a simultanecus and symmetrical way; said single

roller (R1) being apt to drive in rotation the tube (4)
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(TM conprising at |east two opposed rotating shaping rollers (R) which
approach to the surface of the tube (4) in a sinultaneous aﬂﬁ éygy?% & cal
way; said 20 rotating rollers (Rl) being apt to drive in r&t Ion e tube
(4) which is free to rotate about its own axis. 10. Apparatus for
manuf acturing a jack or hydraulic, pneumatic and/or ol eopneumatic cylinder
by 25 neans of the process according to clains 1-8, characterized in that
it provides a single shaping roller (Rl) and one or nore thrust rollers to
count erbal ance the stresses generated by the plastic deformation which
approach to thgisHriaceret tBerbbhee38bbhr hBsacwhmuktianeous and
symmetrical way; said single roller (Rl) being apt to drive in rotation
the tube (4) 14 1 Nbveh]bmr@ms aghpriiing treeledny @t,atcélaést@@uiteriw@dom
axi s. 11. Apparatus,accordi n characterized
provi des t hred"r %ﬁ%? n EHSH' rngg?sreﬁff n§|§§ & 15e ffgleg nake 't he
apparat us sel $1g688€rdt"g125° WL hmgrar aMee eagPa PRSOS Ul -Winfteinand
symetrical distribution of the |oads and the stresses, by reducin to
t he mini mfm twblchn@uadr@frmamtMn@b&@duﬁ:@ﬁs’u ori Lawm candoglvametaaces
asymetries aggégrlg ggg% o the loads and the stresses, by reducing

to the minimum the inner deformations and tensions

which could create asymmetries and/or cracks.
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