1 HYDRAULIC HAMMER RIPPER FOR MECHANICAL DIGGERS DESCRIPTION 5The purpose of this
invention is a hydraulic hammer ripper as an accessory for a mechanical digger that breaks and pries up
stone, concrete, asphalt, etc., and which basically consists of a hydraulic motor that receives pressure
and an oil flow from the mechanical digger and which drives a series of devices that operate a tooth,
providing it with the necessary movement to strike the ground. 10 Background of the invention At present,
rippers for mechanical diggers basically consist of an array of teeth solidly joined together and driven
directly from the mechanica ted i US2005189125 by
KOMATSU, wherein the va wgﬂﬁbwcnmwgﬁw FoRme gﬂll'& lﬂ%l =i ion lie in the design
of the actual tooth and the combination of the force of the various cylinders for improving the strike on the
ground. Nevertheless, said systems lack the meddE3I6REMIEONthe best strike on the ground, 20 directly in
each one of the teeth, through the percussion of each tooth with an independent mechanism that provides
a hammer actjon %éh@w&aﬂeftmeqqoemsm@ﬁwgm.Pﬂsmmsm.wgzgg%ﬂ%ézsg@smbaes a
vibration system for a r%w |cn‘[ %% nsmission is made to said tooth Pﬁ] he vibrat frﬁquency, but
in which the inertia oFtﬁe QOtITTS not USEt tcS) Ak 8 StRKE Ot °”Crr%8n85 2% a4 Shid vibration
system does not e‘??éﬁ@'é‘fﬂ@ﬂsb%?fo?rﬂ%éé"@Nlé’l*PfHB?ttﬁ%C%lpﬁ?ﬂl@é‘PRﬁﬁ'rSf%% phfley FRsatethat the
tooth does not hit thecroicaldjiggestang Wecerizngy gereestetidénicdditmmpiTete anneittiprobieingeen the
headstock and thqtmmhh\éihé@@gg@sﬁmamemd@my%@mﬁgive damper of the silent-block type that
although it al")g,orbs the shock on the digger it does not allow re-using the energy from the vibrations for

striking the ground. Description of the invention 35
Background of the invention

At present, rippers for mechanical diggers basically consist of an array of teeth solidly
joined together and driven directly from the mechanical digger by hydraulic means, as
15  stated in US patent US2005189125 by KOMATSU, wherein the variations in operation
and the best rendering of said operation lie in the design of the actual tooth and the
combination of the force of the various cylinders for improving the strike on the ground.

Nevertheless, said systems lack the means to render the best strike on the ground,

20  directly in each one of the teeth, through the percussion of each tooth with an
independent mechanism that provides a hammer action on the ground through the
actual tooth.

Document W02009/022762 describes a vibration system for a tooth in which

25  transmission is made to said tooth of the vibration frequency, but in which the inertia of
the tooth is not used to make a strike on the ground. This means that said vibration
system does not ensure a high performance given that the application of the vibration
means that the tooth does not hit the ground, wasting the energy generated. In
addition, the connection between the headstock and the tooth-vibrator assembly

30 involves a passive damper of the silent-block type that although it absorbs the shock on
the digger it does not allow re-using the energy from the vibrations for striking the
ground.

Description of the invention
35
In order to solve the technical problem for rendering the best strike on the ground by a



2 ripper, presentation is made of the hydraulic hammer ripper for mechanical diggers, the object of this
invention, in which said ripper is of the type used to break and pry up hard features in the ground, such as
stone, concrete, asphalt or such like. It comprises a tooth attached to the headstock on the mechanical
digger by means of an array of 5 attachment items, and which basically consists of a tooth, with drive
devices solidly attached to a power accumulator in which the assembly formed by the tooth, the drive
devices and the power accumulator is solidly attached to said tooth and mounted on the longitudinal axis

of the tooth that stghcs e rmund) ISR e eRih SSIER of WA g deploved. 10 The

main advantage 0] IS Invention as regard state-of-the-art Is that on rippers currently in use, the

force of the ripper SIBRLIHGYIBEN RN e hiSBAIA CRPEIgY 8t P SYPSFEA 10 SRl BRELRYY #REBEH its pull, as
it simply embeds deriysesi$) Wieegeaundn shebh iavsinien ehecstiengthhaftthestiphdikes [hrepmisddsyathe sum of
the percussion forggshoattathdhacaticialaappeeivih the nmseixebae aigabthe povess agcaimatatloss as the
Summjlt'oln O‘Zsr‘:OfCSﬁa%g‘iQﬁt'%}th,ugHgaxkﬁ?&ﬁ Q%ﬁia§|l§p%hsﬁ9§t,§l]fr§<?o%ﬁﬂ?\ﬂFPHfﬁ% ﬁg%'i?,%g%ﬂ% Te: in the
ground, plus the pull o machine draqgi e ground. Brief description. of the drawin ere
ollows a very brioh SELG RO B R <Shut LR A e A RSB BIOUAE EoLoRar oA g of the
invention and whic¢le\AresRbEIStREMSK e IAIRA iBrfdiip GdRret Br st iR RfeMAAtRd fiesented as a
non-limiting example ihwitoin@5kxI$SofIhs tagtigrhsitikesiéw gfoiivel Hyoreasine hethemertnippstidos mechanical
diggers in accordajicaivdithwih areressipydavention, showing the internal operating arrangement in detail.
FIG.2is a quematic view of the hydraulic hammer ripper for mechanical diggers in accordance with the
present invention, showing the operating axis on the tooth 30in detail. FIG. 3 is a diagram of the forces on

the drive devices Jf'thE ) ARG ARIIP Y58 A RIAI AP diglRrL his-addd fhahe Wrf e present
invention. FIG. 4 isuireetieimatie vejonte it thedirnsidsnha mieridpp ey foe meehamtehHidigriarmonn
accordance with thipheisentroveatiothrsignwite e shargepnf angteibaiweans3stherelt/e degices. 3

invention the strength of the ripper is provided by the sum of the percussion forces on

15 the actual ripper with the involvement of the power accumulator, as the summation of
forces on the longitudinal axis of the tooth that strikes the ground, embedding itself in
the ground, plus the pull of the machine dragging the ground.

Brief description of the drawings

20
There follows a very brief description of a series of drawings that help to provide a
better understanding of the invention and which are associated expressly with an
embodiment of said invention that is presented as a non-limiting example thereof.

25 FIG. 1 is a schematic view of the hydraulic hammer ripper for mechanical diggers in
accordance with the present invention, showing the internal operating
arrangement in detail.

FIG. 2 is a schematic view of the hydraulic hammer ripper for mechanical diggers in
accordance with the present invention, showing the operating axis on the tooth

30 in detail.

FIG. 3 is a diagram of the forces on the drive devices of the hydraulic hammer ripper
for mechanical diggers, in accordance with the present invention.

FIG. 4 is a schematic view of the hydraulic hammer ripper for mechanical diggers, in
accordance with the present invention, showing the change of angle between

35 the drive devices.



FIG. 5 is a schematic view of the hydraulic hammer ripper for mechanical diggers, in accordance with the
present invention, showing the change in the centre of gravity of the drive devices. FIG. 6 is a schematic
view of the hydraulic hammer for ripper mechanical diggers, in 5accordance with the present invention,
showing the guide system involving connecting rods, using two identical rods (fig. 6A) or two different
rods (fig. 6B). FIG. 7 is a perspective view of a practicaPembodiment of the hydraulic hammer ripper for
mechanical diggers, in accordance with the present invention. FIG. 8 is an exploded version of the view

provided in FIG. 748F\G, 9 s, guer REIsRERIvR AR RRIAded Mendauded i fiG, S showing the
various components in the hydrau |c(i1ammer ripper for mec anlc_aFf iggers in accordance With the
present invention. DetailBeFAG8BARIYI dPe PreeitdaveniBBufnrg 5h&<Candse s & AR Sttached
drawings, the hydraulic lesvitief Hsptsiveotarieehanical diggers of the type used for breaking and prying up

hard features in the/greuisc streimascsiane oL orchoteansalintr Sochppe? eRaNRNRRs drigeasty a tooth (1),
with a series gf drive deviges{2,3) Gapsising-ald s ROUAbN ARFRed AR QIR RFeHAyIator (4), 20
preferably an air-cushion or pneumaiic ¢ .Iln(?er a d,[.ln ge(?e(fal, g\ﬁgatstoevgﬁdevllcedth t aggé/vs the
accumulation of energy \_?v%nereecb'{}%ﬂe% %_hg ooth' {1 .igalloé)lnsg r_'gise Sal Oac'cﬁ?%ﬁ ator Zﬁ'is harged
(compressed in thE'€addSo? RYFPRAGHYSHECH Fh 8 Y 3tiSH-eTSRIMENWPIchSY HiRRTE bR BshdPafdpped, said
accumulator (4) dischardesn{deconplrdiggessiintheccase i \atp eupnedentyhad@mor air-cushion), wherein
the 25 assembly founedhy thekrethveliianeitine deve rrueem@a8) and the power accumulator (4) is

attached to the heﬁﬂf%@i@o%? IR i81ah¥ggeg<ﬂota¥c{2§%gsg%f\§%§§riﬁe%—lg.Cé)@ﬁ&ﬁagntﬁé@'

preferably anchor rods. The drive devices (2,3) are connec raulic motor that recejves pressure

and 30 an oil flow from YR EEMAYEIH B 8i Gy AR B SY MEHAY B HIF958 1Y the second
cam (3) that make up th@ceRipenteMghibg Biesendévieettorurn in opposite directions to each other.  Vector
axis (7) is the name given to the force vector generated by the drive devices 35(2,3) when they rotate.

There are differenpgpfiRRsutlcKRiBRIID RN AIBGIiment
15
As can be seen in the attached drawings, the hydraulic hammer ripper for mechanical
diggers of the type used for breaking and prying up hard features in the ground, such
as stone, concrete, asphalt or such like comprises, at least, a tooth (1), with a series of
drive devices (2,3) consisting of two cams solidly attached to a power accumulator (4),
20  preferably an air-cushion or pneumatic cylinder and, in general, whatsoever device that
allows the accumulation of energy whereby when the tooth (1) is being raised said
accumulator (4) is charged (compressed in the case of a pneumatic cylinder or air-
cushion), whereas when it is being dropped, said accumulator (4) discharges
(decompresses in the case of a pneumatic cylinder or air-cushion), wherein the
25 assembly formed by the tooth (1) and the drive devices (2,3) and the power
accumulator (4) is attached to the headstock (5) on the mechanical digger by means of
a series of connections (6), preferably anchor rods.

The drive devices (2,3) are connected to a hydraulic motor that receives pressure and

30 an oil flow from the actual mechanical digger, which ensures that the first cam (2) and
the second cam (3) that make up the aforementioned drive devices turn in opposite
directions to each other.

Vector axis (7) is the name given to the force vector generated by the drive devices
35 (2,3) when they rotate. There are different options for the position of these drive
devices regarding said vector axis (7). A first option is that the position of the first cam



devices regarding said vector axis (7). A first option is that the position of the first cam 4 (2) and of the
second cam (3) is symmetrical regarding the vector axis (7) of the tooth (1) defined by the line that runs
from the apex of the tip on the tooth (1) and passes through the rotation points on said tooth (1). This
symmetry is produced because the shaft on each cam (2,3) is engaged with the shaft on the other cam.
This engagement 5 means that the first cam (2) and th& second cam (3) turn in opposite directions and
do not lose their respective angular positions. In other words, the vector axis (7) is perpendicular to the

plane occupied by %Qré’té’tt RS 5%%%% Et?é‘ntg%‘?é VG (lEMIRES é@gi??d.@c&org&%}/ ?ng%%e] fRoth (1)

descrrbesalrneo strike accor axs as observe i ures erefore and

referring to the anéUIg?fﬁt%tth@% RGNS L Wﬁe@??hégeh?atlﬁso&t%ﬁ Et%ulrt(gr?%@ﬁﬁirefjosrtron 0
(defined within thethslegle e ratation eaietatdio sAddaginthiD. alits (Funhetiy iDethduoedereupsaitis of
coordinates and thhatflehnedbydhganms d2gd)aswie kaxisfitashahsetvedciint-hisHngagepastirifugal force

generated byghe fishnl R F)sEnreD) b e Cenipiuanl gerqereft%m%&am%@wat both

cams (2,3) have the Sfme mass and centre of ravrt Ioc n the axis 7) of the toot ) This same
% ﬁ]t elr respective an QS er Wi OI’ axis
effect is achieved when'the anglé between ams |s 1 ever ss Cwitlt an ang osrtron of

-90, the centrifugaPfEReREHd é%ﬁ"r‘ﬁrﬁ@d“i’rp%ﬁﬁé Bbmﬁ'%réﬁﬁ%%}h%ﬁw@r%ﬁ"tﬁe @t chment with
the tooth (1), they Adboimglygtweczading treetgodate) desanhearal foecs settacrotiegaiash@ patithe tooth (1),

impacting on the gyasing %ggrogpmsibe"@fj@qmurs with an angular position of 90 between cams (2,3)
given that the forces are combined in an upward direction (B), pulling on the tooth (1) which is solidly

attached to the power accumulator (4), compressing it and 25increasing |ts internal pressure This is

when the tooth (1) 2GErEARM Wtﬁﬁ'?ﬁéogpo%ﬁag“'afﬁrgséﬂ‘?@?g?; 40588 (A aEm 1586 BT will be
released when thd%ahsse(?, 3) gnaidafreraiine AHgalaepuditionhefreBrensetrsrapgpmenpositrshbyf -90; that is,
when the tooth 309 axavE@s dowwe toote (theagtbundatisareio itieyiagdieatrapaeionbadeeyathe tooth (1).

Nevertheless, it is Q'§P£%§'Q'§>&Qa£§%§é?%9f ﬁhﬁde%orh@eérﬁ?me%r&etg%er%.rt@& By SHRIEL line of

strike, as no |nt eIEHevrou Lase but r?t erlrrfloanot rembogrment the f the too&tél) describes

he cen rce o esecon cam, given tha both cams
an ellipse (8) WhoSe'¢

er axis IS precise \ Lﬁa
have the same mass and centre of gravity (located on the axis (7) of the tooth (1)). This

same effect is achieved when the angle between cams (2,3) is 180°.

Nevertheless, with an angular position of -90°, the centrifugal forces are combined in

20  the downward direction (A), and given the attachment with the tooth (1), they pull on it,
generating the greater downward force vector on the axis (7) of the tooth (1), impacting
on the ground. The opposite effect occurs with an angular position of 90° between
cams (2,3) given that the forces are combined in an upward direction (B), pulling on the
tooth (1) which is solidly attached to the power accumulator (4), compressing it and

25  increasing its internal pressure. This is when the tooth (1) is withdrawn from the
ground.

The energy stored in the accumulator (4) will be released when the cams (2,3) move
from the angular position of +90° to the angular position of -90°; that is, when the tooth
30 (1) moves down onto the ground, thereby improving the impact made by the tooth (1).

Nevertheless, it is also possible that the end of the vector axis (7) does not describe a
straight line of strike, as noted in the previous case, but rather in another embodiment,
the end of the tooth (1) describes an ellipse (8) whose greater axis is precisely the
35 guide axis (7’), instead of the straight line mentioned previously. This produces a
pivoting movement that makes it easier to break the ground. This is possible thanks to



35guide axis (7'), instead of the straight line mentioned previously. This produces a pivoting movement
that makes it easier to break the ground. This is possible thanks to 5 a certain angle (a,) generated
between the vector axis (7) and the guide axis (7'). These angles are achieved by taking into account the
following options: (a) Change in the angle of the drive devices (2,3) between each other, as shown in
figure 4; or 5(b) Change in the centre of gravity of, at ledst, one of the drive devices (2,3), as shown in
figure 5. In the first of these options, the change of angle may be constant; that is, once it has been

adiusted, the elipse R fespied By iR L0 PLIAIRONL N AR 33Me, AQ a1 o pariable

which means that the variatio e IS made according to cision of the operator, with the

digger in operatior]"6FHENNF R AEHIRLELER T SRR R ARGRHAG RS IR WEGRRIENS, angle of strike, ground
resistance, or any other (@rfatsieghan ithglrrglgnchdbie diddy daviggs B8, dndretasieny eachelitbse @escribed.
This change in angle meansHbah ihditRiis 4 6ertain angle (a) between the vector axis (7) and the guide

Loaxis (7). bang the ong ot belieUrglmowamensal s endetie leolip 4n e second of

these options, the ellipse (8) descrihed b)éthe end of the tooth (1) can be achieved by changing the centre
of gravity between the drive B%V\\;chs '?’2’,@); that is, said drive devices (2,3) are not symmetrical, generating
a guide axis (7') with a certain 20angle (p) between this guide axis (7') and the vector axis (7). This
change may be effecteditsy ontressiogiohe, thasharghefciagheteayob®nensfaitetbiaivie, devceéhHdg,3).

been adjusted, the ellipse (8) described by the end of the tooth (1) is always the same,
10  or else variable, which means that the variation in the angle is made according to the
decision of the operator, with the digger in operation, or being changed automatically
according to the revolutions, angle of strike, ground resistance, or any other variable
that implies an added advantage by increasing the ellipse described. This change in
angle means that there is a certain angle (a) between the vector axis (7) and the guide
15 axis (7’), being the one that permits the elliptical movement of the end of the tooth (1).

In the second of these options, the ellipse (8) described by the end of the tooth (1) can
be achieved by changing the centre of gravity between the drive devices (2,3); that is,
said drive devices (2,3) are not symmetrical, generating a guide axis (7’) with a certain
20 angle (B) between this guide axis (7’) and the vector axis (7). This change may be
effected by increasing the mass or the diameter of one of the drive devices (2,3).

As noted, the connection between the tooth (1) and the digger is made via the
headstock (5), which is attached to the digger by means of bolts or an automatic
25  coupling, if the mechanical digger is fitted with this option. The connection is to be as
rigid as possible, except on the axis itself (7) of the tooth (1) which is to pivot to strike
the ground or charge the power accumulator (4). This rigidity is important because the
digger is going to generate nail-type pull forces. The attachment between the
headstock (5) and the tooth (1) is made using anchoring rods (6) which allow pivoting
30 between headstock (5) and tooth (1). The anchoring rods (6) may be mounted in
different arrangements in terms of lengths, angles and/or initial position, whereby the
trajectory (9) described by the end of the tooth (1) is different to the trajectory of the
vector axis (7), as can be seen in figure 6, wherein it can be seen that by changing the
length and anchoring point of one of the rods (6’), as can be seen in figure 6B, the
35  trajectory (9) of the tooth (1) does not follow the same direction as the vector axis (7),
as in the option in figure 6A (identical rods), but instead this trajectory is such that it



As noted, the connection between the tooth (1) and the digger is made via the headstock (5), which is
attached to the digger by means of bolts or an automatic 25 coupling, if the mechanical digger is fitted
with this option. The connection is to be as rigid as possible, except on the axis itself (7) of the tooth (1)
which is to pivot to strike the ground or charge the power accumulator (4). This rigidity is important
because the digger is going to generate nail-type pull fdtces. The attachment between the headstock (5)
and the tooth (1) is made using anchoring rods (6) which allow pivoting 30 between headstock (5) and

looth (1). The ancharineBes(Qnakhe Mewateel Iy etk aURICE MR R IRTSA fgys, angles

and/or initial position, whereby rajector escri &)/ht e end of the toot IS different to the

trajectory of the veLERSRY PN QG MER SXEIFTh GRS, (Th&S PR (AiBESs8Bn Brad ¥ ehtnging the
length and anchorihgapdiitraifsotrvefdhéheodisg® )tsel, dherdly SetainintéidueakoBe weBStrepatiasyy (9) of the
tooth (1) does notttolimiat e sersenditees @A asHbe weatouaxivd QoS Halhs ortian hdigisd 64 (identical
rods), but instead HigdLajgsionydsiseiaygaat it 6 helps to break the ground, as the result of the difference
in the anchoring rods (6) is a greater pivoting movement. When the tooth (1) falls as in figure 6B, the tooth

(1) always "crabs" towards the digger itself, thereby helping to break the ground, contrary to what

happens in figure 62¢SFIFEFESANSrRATABh&apperRBIAGHRY PiietirenBRtie LY irBve ehas fRom the
digger. These anceanimgerdute{6 puities behieplsrogdd yrotiecionaneotiveaetheessistitiasl fangéxample,
linear guides, whighopt@¥jdrReaReRCIBVGNBEtWEEN the headstock (5) and tooth (1) like the one
described. 1QOFinaIIy, it should be noted that, in another particular embodiment of the invention,
depending on the resistance offered by the different types of ground, it is convenient to be able to vary the
impact energy of thBabbifi EPHY £&iRgieH ML FREIeE PR MRS dinarti L VAR iRYEREFyidity and/or
position. 15 (Aereadingion therigristaneeisffsredipidhe dittereattyrasreldiresnthet ifaeopyesisntdan the
internal chamber eokthelpoweragctialilateic(4grangl/osivary tietintennalvattine efdhetipowewaccumulator

(4) manually or autemafically (fPreanpiR iRy i R&RR /ey plRfthat reduces the internal volume of the

air-cushion 3 the decision of the 20 operator or by reducing the internal volume of the pneumatic cylinder.
It should be remembered that the more rigid the accumulator is, the less freedom of movement there will
be, although it will be fadtdr. Variatipgyn Agidiio is pessitbnoTRESASSINbFEaHERe SR PRI YRUMtor (4) can
be changed wherehy ittierpo\wbartizgrsrhibsi pnviretacem tetan@thafd) andth éedvemnal volume of

the power accumulator (4) manually or automatically, for example, by means of a
system that reduces the internal volume of the air-cushion at the decision of the
20  operator or by reducing the internal volume of the pneumatic cylinder. It should be
remembered that the more rigid the accumulator is, the less freedom of movement
there will be, although it will be faster.
(B) Variation in position: The position of the power accumulator (4) can be
changed whereby the power transmission between the tooth (1) and the power
25 accumulator (4) is not direct, aligned and linear, altering the impact energy. Likewise,
the angle between the accumulator (4) and the tooth can be changed or they can be
made to interact by means of a system of levers.

Practical example of the use of the invention

30
Figure 7 is a perspective view of the ripper assembled with a hydraulic hammer and
ready to be attached to the mechanical digger. The figure shows both the tooth (1) and
the anchoring rods (6) and the connection to the headstock (5) on the mechanical
digger.

35



25 accumulator (4) is not direct, aligned and linear, altering the impact energy. Likewise, the angle
between the accumulator (4) and the tooth can be changed or they can be made to interact by means of a
system of levers. Practical example of the use of the invention 30 Figure 7 is a perspective view of the
ripper assembled with a hydraulic hammer and ready to be attached to the mechanical digger. The figure
shows both the tooth (1) and the anchoring rods (6) and the connection to the headstock (5) on the
mechanical digger. 7 Figure 8, in an exploded view of figure 7, shows how the connection with the
headstock (5) on the digger i ith the ing r f rd- one. , Whereas
on the headstock Egé%%%éﬁh%gﬁgggéﬁ(ﬁeﬁ ﬁ%%u?é%é%sonr@tﬁ% ggﬁ%ﬁﬁ"ﬁ@ﬁ'%ﬁ? %%\ﬁ%tggiupport for
the connection witt? 98 HEaHSREERS BRIE Wi irretiieie RRR Ple IJBFE) CBREAA L M6 drive
devices (2,3) basivdieyeesmprisinheagdstesitselhghgddadiedadh sistingurtitedsiuwetheepaaigarly in figure
9, and driven by a(a19taea{ 2lgvibesngpisa faomsteshaectiva axis toé thextisitk (Dn Tthenpomedraeeumulator (4)
's connected i the,ieadsiask (), sncdanats RaAR RXample tassieAp Al pishiphiiabissolidly
attached to both the heagst%:kfs IZaF]d th rrhount 41’){0r tflle gyotl‘%.é% §CL MS 1.H drayllc hammer
ripper for mechanﬁréqacﬂ%gév}s Sfthe’ y%révlvjs'gd 'F'osreprneaolrr?gcéa’ﬁry'Pyl' g ﬁp’haa?rd eaturesin' c_érground,
such as stone, cofgteteeRgpHeft HPUset A Iike dtichf dotnisrtes! b IR qYPateredas b feadstock (5)
on the mechanicatdiggetet rarieahsaistekatfyanidttdci mewntit@msa(6plartevehiclansaghausiiderised in that
it consists of, at leggh g ol slhcHEY @ ARMARE 1223k B)RAWaTaRsUR Hales ths wh@rein the assembly
formed by the tooth (1), drive devices (2,3) and power accumulator (4) is solidly attached to said tooth (1).
102.Hydraulic hammer ripper according to claim 1 characterised in that the drive devices (2,3) consist of a
first cam (2) and a second cam (3) symmetrically positioned regarding the vector axis (7) of the tooth (1)
and wherein the shaft of the first cam (2) is engaged with the shaft of the second cam (3), with it being
along that vector axis (7) that the strike is made on the ground between the tooth (1) positions of
15withdrawn (A) and deployed (B).



3.Hydraulic hammer ripper according to claim 2 characterised in that the drive devices (2,3) are
connected to a hydraulic motor that receives pressure and an oil flow from the actual mechanical digger,
which ensures that the first cam (2) and the second cam (3) turn in opposite directions to each other.
204.Hydraulic hammer ripper according to claims 2 and 3 characterised in that in the deployed position
(B) of the tooth (1) the cams (2,3) are situated in an andular position of -90, pulling the tooth (1)
downwards. 5. Hydraulic hammer ripper according to claims 2 to 4 characterised in that in the
withdrawn position (A) of the tooth (1) the cams (2,3&@/&%\%[uated in an angular 25position of 90, pulling
the tooth (1) upwards and compressing the power accumulator (4). 6. Hydraulic hammer ripper
according to claims 2 to 5 characterised in that the energy stored in the power accumulator (4) is released
when the tooth (1) drops'towardydriasligroemohes0Preydeadtiechanitaleditgprerddbertipr) vsasidion 1
characterised in thatiRmglsive mevices (ar3 Yeansisirotha firsiensutR)artbAcsecattetieaasptRtairanged to

describe an angle (g,) REIRAGA %Eﬁ&é@ra%ﬁrm %Qéh@d%'ﬁ‘% ﬂéb%%w@y%rﬂmﬂmgpa'

movement (8) at the end of the tooth (1). 8.Hyd mer ripper, ac ocl im 7 characterised in
that the 35eII|pt|ca|% Hovernént at?fse end o Eac ?ﬂtls ach L,- eacrll% Fhe c%ana'éa?neé'ﬁﬁ Between the
first cam (2) and th@akEcoAEITR @)'eameaémtaéﬁ HYSARRET AN a power accumuialor (4),

wherein the assembly formed by the tooth (1), drive devices (2,3) and power

accumulator (4) is solidly attached to said tooth (1).

10 2. Hydraulic hammer ripper according to claim 1 characterised in that the
drive devices (2,3) consist of a first cam (2) and a second cam (3) symmetrically
positioned regarding the vector axis (7) of the tooth (1) and wherein the shaft of the first
cam (2) is engaged with the shaft of the second cam (3), with it being along that vector
axis (7) that the strike is made on the ground between the tooth (1) positions of

15  withdrawn (A) and deployed (B).

3. Hydraulic hammer ripper according to claim 2 characterised in that the
drive devices (2,3) are connected to a hydraulic motor that receives pressure and an oil
flow from the actual mechanical digger, which ensures that the first cam (2) and the
second cam (3) turn in opposite directions to each other.

20 4, Hydraulic hammer ripper according to claims 2 and 3 characterised in
that in the deployed position (B) of the tooth (1) the cams (2,3) are situated in an
angular position of -90°, pulling the tooth (1) downwards.

5. Hydraulic hammer ripper according to claims 2 to 4 characterised in that
in the withdrawn position (A) of the tooth (1) the cams (2,3) are situated in an angular

25  position of 90°, pulling the tooth (1) upwards and compressing the power accumulator
(4).

6. Hydraulic hammer ripper according to claims 2 to 5 characterised in that
the energy stored in the power accumulator (4) is released when the tooth (1) drops
towards the ground.

30 7. Hydraulic hammer ripper according to claim 1 characterised in that the
drive devices (2,3) consist of a first cam (2) and a second cam (3) arranged to describe
an angle (a,B) between the vector axis (7) and the guide axis (7’) generating an
elliptical movement (8) at the end of the tooth (1).

8. Hydraulic hammer ripper, according to claim 7 characterised in that the

35 elliptical movement (8) at the end of the tooth is achieved by the change in angle
between the first cam (2) and the second cam (3), wherein said movement can be



adjusted, whereby the ellipse (8) described by the end of the tooth (1) is always the same, or else
variable; in other words, the variation in the angle is effected automatically or manually. 9. Hydraulic
hammer ripper, according to claim 7 characterised in that the 5 ellipse (8) described by the end of the
tooth (1) can be achieved by changing the centre of gravity between the drive devices (2,3), with said
drive devices (2,3) not being symmetrically arranged with each other. 10. Hydraulic hammer ripper,
according to claim 1 characterised in that the connection items (6) are not symmetrically arranged with

each other, and vg gj'%gggdnwlh hpgg(ﬂ?s)f)%gicormélgi nﬂg% ﬁl yémar (s deS|gned to

produce a trajectory (9) at the end the toot directe towar e INS|

Hydraulic hammeisﬁ’ﬁﬁeroacﬁﬁf‘d|h@f'ﬁ5"8ia|'|[h ﬂ?tEﬁ r‘ﬁﬁtg?iserlfiri’ﬁri'ﬁt“tﬂe'ﬁower %{&fﬁrfﬁilﬁ E?fj varies its
rigidness raising a#itigordticelyipgmaeughs pressure and/or varying the internal volume of the power
accumulator (4) manually.or 15aukamiaticaliyser rippdr? abtydtimglio kemneciipageaeeoirding taelaim 1

characteriseddn thgiabe ansilonel B oI AR IBUIREY i) vadesabe Ry G RpHET ks mission
between the tooth (fl g e power ac umudator 4 éiot |rect af!i nelgf nf%i rprogucmg a change

in the impact energy: ik pﬁtgraullc artri\r/ﬁerer\l/bcﬁer rdlng fao claim a{cte |sed iR that the

position between WW@%&W@@&%W'MGF&% (4) and the tooth (1) is not aligned. 14.Hydraulic
hammer ripper accordind@o claiyurbRlichanacteriseekm dbetrtng powenadcinaratacos€d ratictdeth (1)

interact by means @haczyistenems l@yealie #& symmetrically arranged with each other, and variable in

10  both length and position within the assembly, being furthermore designed to produce a
trajectory (9) at the end of the tooth (1) directed towards the inside of the digger.

11. Hydraulic hammer ripper according to claim 1 characterised in that the
power accumulator (4) varies its rigidness raising and/or lowering the gas pressure
and/or varying the internal volume of the power accumulator (4) manually or

15  automatically.

12. Hydraulic hammer ripper according to claim 1 characterised in that the
position of the power accumulator (4) varies whereby the power transmission between
the tooth (1) and the power accumulator (4) is not direct, aligned and linear, producing
a change in the impact energy.

20 13. Hydraulic hammer ripper according to claim 12 characterised in that the
position between the angle between the accumulator (4) and the tooth (1) is not
aligned.

14. Hydraulic hammer ripper according to claim 12 characterised in that the
power accumulator (4) and tooth (1) interact by means of a system of levers.
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