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having an X~ray machine comprising an X-ray system,
which is provided with an X-ray source and &an X-ray
receiver and can be adjusted relative to an obiect, and
having a therapy unit, with a source for generating
acoustic waves converging at a focus, which can be
coupled to the X-ray machine. The invention also
relates to a method for coupling the therapy unit to
the X-ray machine.

Such medical systems are used, for example, in
pain therapy, bone restoration, for the purpose of
crushing concrements in the body of a patient or for
the purpose of treating body tissue, for example tumour
tissue. As a rule the concrements or the body tissue
are located with the aid of the X-ray machine and moved
to the focus of the source of acoustic waves, after
which focused acoustic waves are applied to them.

A medical system of the type mentioned at the
beginning is known, for example, from EP 0 606 548 B1,
which corresponds to DE 43 00 740 Cl1l, which system has
a mobile X-ray machine, with an X-ray system arranged
on a C bow, and a therapy unit with an electro-
acoustical transducer for generating focused sound
waves. The therapy unit can be detachably connected to
the C bow of the X-ray machine via a coupling device,
it being possibie-for the C bow to be pivoted about the
focus of the transducer after being coupled to the
therapy unit. The C bow follows the pivoting movement
of the transducer in this case.

US 4,984,575 describes a medical system which
has an X-ray machine, which is provided with an X-ray
system having a vertically adjustable X-ray source and

& umour tissue. As a rule the concrenents or the
are Iocated with the aid of the X-ray machi ne and noved



25 A nedi cal system of the type nentioned at the beginning is

known, for exanple, fromEP O 606 548 BIl, whi ch corresponds to DE 43 00
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situated at least approximately in the beam path of the
central beam of an X-ray bundle extending from the
X-ray source to the X-ray receiver. A further

15 disadvantage is that the therapy unit can be coupled to
the X-ray machine, and/or that the source of focused
acoustic waves can be coupled to the X-ray source only
in such a way that the possibilities of using the X-ray
system for X-ray 1locating and X-ray monitoring are

20 limited by the coupling of the X-ray source and the
source of focused acoustic waves.

DE 44 43 495 Al has disclosed a therapy unit
having a 1lithotripsy combination and with a carriage
and, arranged thereon, a fixed-focus shock wave

25 generator, and having an X-ray machine for X-ray
locating with a carriage and, arranged thereon, a C bow
provided with an X-ray tube assembly and an X-ray image
converter. The carriage of the therapy unit can be
coupled to the carriage of the X~ray machine in such a

30 way that, after coupling, the focus of the shock wave
generator is situated on the central beam, at least at
the 1locating positions, said central beam connecting
the X-ray tube assembly and the X-ray image converter
to one another.

35 It proves to be disadvantageous in the
lithotripsie combination that additional alignment
processes are required so that after coupling of the
equipment the focus of the shock wave generator is

situated not only on the central beam of an X-ray
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process so that the focus of the source is situated at | east
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conbi nati on onal es are recfw red so that
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15 system and the source are not components of machines
which are designed separately from one another and can
be detachably coupled to one another.

It is the object of the invention to design a
medical system of the type mentioned at the beginning
20 so that the coupling of the therapy unit to the X-ray
machine is simplified, and the possibilities for X-ray
locating and X-ray monitoring by means of the X-ray
system are extended. It is also the object of the
invention to make available a simple and guick method

25 for coupling the therapy unit to the X-ray machine.
According to the invention, the object relating
to the medical system is achieved by a medical system
having an X-ray machine comprising an X-ray system
which is provided with an X-ray source and an X-ray
30 receiver, can be adjusted relative to an object, and is
arranged on a device and/or connected to a device which
can be vertically adjusted at least indirectly and/or
can be pivoted about a horizontally extending axis,
which can be adjusted vertically together with the
35 device, of the X-ray machine, and having a therapy unit
with a source, arranged on a support arm for generating
acoustic waves which converge at a focus, which support
arm can be detachably coupled to the device in such a
way that after the support arm has been coupled to the
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- 3- bundl e extending fromthe X-ray tube assenbly to the X- ray
Jdmage converter, but also, in a frequently desired way, on the
angul ation axis of the X-ray nmaching. _ Mor eover, the coupling of
the carriages is inconvenient 5 and requires a certain expenditure of
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the focus of the source is situated at 1least
approximately on the horizontally extending axis of the
15 X-ray machine and in the beam path of the central beam
of an X-ray bundle extending from the X-ray source to
the X-ray receiver. Since the X-ray system of the X-ray
machine can be adjusted relative to the source of
acoustic waves even after the support arm has been
20 coupled to the X-ray machine, the possibilities for X-
ray locating of concrements or body tissue of a patient
are extended, in addition. As a result, it is possible,
for example, without simultaneously displacing the
source to prepare radiographs from different directions
25 of concrements or of a body tissue of a patient for the
purpose of monitoring the progress of a treatment with
focused acoustic waves. Coupling the support arm
carrying the source to the device of the X-ray machine
can be accomplished in this case in a simple way and
30 without special expenditure of force.

In accordance with one variant of the
invention, the source having an acoustic axis 1is
provided with a central X-ray transparent region. It is
preferable in this case, after the support arm has been

35 coupled to the X-ray machine, for the central beam of
an X-ray bundle emanating from the X-ray source to
coincide essentially with the acoustic axis of the
source. Such a source can thus also be arranged
relative to the X-ray machine in such a way that the



to the nmedical systemis achieved by a nedical system havi ng an X-ray

machi ne conprising an X-ray system which is provided with an X-ray
source and an X-ray 30 receiver, can be_adjusted relative to an object,
and is arranged on a device and/or “cOnnected to a device which can

be verti cal | ycemfoal ebeanm |afasani Kdiregctupddel/ eranatiganfsempithst ed-about

a hoti zont al lyafxgsaghege%'bads thrm;ﬁht@@me;@ﬂj@@r%é@éﬂ& C8é4Yon
together with the 35 device, of machi ne, and "having a therapy

: the X-ra
uni t wit hPh E%%rﬁ%?rﬁﬁr3§g€G°BﬁtéCsUﬁ%6Pt arm for generating
acousti c waves whi ch Tanvekrgerdanael oaistsh whoré sepporitiment ara cathbe

det aChab'\é,‘ coy xlrgdt%g the,deviieq 40l Sishe 2nas No1f8E 3L S SHRPOrt
arm has b8en ¢ upl & Fo tﬁe ' T -4-
devi ce, the feeppont ENd stArxwing theusadcst iasrrangedppridxip@irty on

the horizontabllysexigndidgraxbge0ftid® suppct! QY ABCGYNE 2R | Hollerbeam
path of the central beam f an X-ray bundl e extending fromthe X-ray

.source to 5 t?&%§@FéyPP€EéFVégFl¥n&dﬁﬁétﬁﬂgﬁV%ﬂﬂh%ﬁnqﬁﬁ1?ﬁ?rapyaﬂ?%gted
relative to the s@urmebils td¥sigpsewithe the i@t ofht Oededs ftha the
the " aBT BT ho ST BFHERRThe EPHd oPha ohtoRLABY MR RohEE vy
that, withoutthenpbycamdd atdamgnbagpositéosesl in gudiasisicar esplestalbed, for
exanple, in EP.0,606ca@48rBh the X-ray machine. In this way, a person
treating a patient with the medical system, for
example, has more room at his disposal at the X-ray
15 machine and at the source of focused acoustic waves,
and the X-ray machine and the source of focused
acoustic waves are also. effectively accessible on all
sides after the support arm of the source has been
coupled to the X-ray machine. The source of the support
20 arm is connected in this case via lines to a unit
carriage of the therapy unit which is arranged in a
spatially remote fashion and <contains the devices
required to operate the source. The defined coupling of
the support arm to the X-ray machine is preferably
25 performed in such a way that the coupling point on the
X-ray machine is situated as close as possible to the
X-ray system, with the result that the support arm can
be arranged on the X-ray machine in a fashion
projecting relatively slightly. The result of this is
30 that, after the coupling, the position of the focus of
the source is situated relatively accurately in the
beam path of the central beam of an X-ray bundle
emanating from the X-ray source.
One embodiment of the invention provides that
35 the X-ray machine has a"support device for the X-ray
system which is mounted in a bearing arranged on a
holding part. In this case, the bearing preferably has
an axis about which the bearing can be pivoted and
along which the bearing can be displaced with reference



.or such as are required in the case of DE 44 43 495 Al, the focus of
the source is situated at |east approxi mately on the horizontally
extending axis of the 15 X-ray machine and in the beam path of the central
beam of an X-ray bundl e extending fro the X-ray source to t he
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rel ative to theha&r ahemabbiene patlsucl athay demairdihebeam of an X-ray
bundle emanating from the X-ray source extends through
15 the fulcrum of the support device in the shape of a C
bow. This is particularly advantageous when the support
arm can be coupled to the X-ray machine in such a way
that the focus of the source 1is located at the
isocentre of the support device in the shape of a
20 C bow. In the event of adjusting the support device in
the shape of a C bow, for example along its
circumference (orbital movement}, the central beam
then, to be precise, always extends through the
isocentre of the support device in the shape of a C
25 bow, and therefore the focus of the source. Thus, the
central beam does not go out of focus when the support
device in the shape of a C bow is adjusted.
One variant of the invention provides that the
support arm has a device which co-operates with a
30 coupling device of the device of the X-ray machine for
the purpose of coupling the support arm to the X-ray
machine. The device of the suppért arm and the coupling
device of the X-ray machine are provided in this case,
in accordance with a further variant of the invention,
35 with positioﬁing aids which advantageously permit the
support arm to be coupled simply, quickly and reliably
to the ¥X-ray machine.
A further variant of the invention provides

that the coupling device of the X-ray machine has a
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source extends through the X-ray transparent region of the source of
acoustic waves. In accordance wth one enbodinent of the
5 invention, the therapy unit has a hol e en which the support arm
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X-ray machi ne amd a thathi bhe positioning bolt of the device of the
support arm co-operates with a corresponding cutout in
15 the coupling plate, the support arm can be coupled to
the X-ray machine in a simple, quick and reliable way.
In accordance with one embodiment of the
invention, the device of the support arm has a
mechanism for locking the device of the support arm
20 with the coupling device of the X-ray machine. This
prevents the coupling of the support arm to the X-ray
machine from being loosened inadvertently.
In accordance with one variant of the
invention, the support arm of the source can be coupled
25 to the holding part of the X-ray machine. In this case,
the support arm provided with the source is constructed
in such a way that after the support arm has been
coupled to the holding part, the focus of the source is
situated at least approximately in the beam path of the
30 central beam of an X-ray bundle. The support device in
the shape of a C bow can, furthermore, be adjusted in
position relative to the source along its circumference
{orbital movement), and the bearing can be pivoted with
the support device in the shape of a C bow about its
35 axis, at least in certain limits which can be
influenced by the geometry of the support arm
{angulation} .
A further variant of the invention provides
that the support arm of the source can be coupled to
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projecting relatively slightly. The result of this is 30 that, after the
coupting, the position of the focus of the source is situated
relatively accurately in the beam path of the central beam of an X-ray
bundl e emanating fromthe X-ray souorBer One enbodi nent of
the inventi orhy avéatesng hatrhds sdﬁ@ﬁ:r)er@mrraehideesmm soppddts deasee for
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that is to sahe suppatttevheam pat kifs thesepntoaplhagmidle asuppdsty
arm to the support device is preferably performed via a
pivot joint arranged on the support device. The defined
coupling of the support arm to the pivot Jjoint is
15 effected in this case by virtue of the fact that after
the support arm has been coupled to the support device,
the focus of the source is situated at least
approximately in the beam path of the central beam of
an X-ray bundle, and the bearing can be pivoted,
20 together with the support device about its axis, at
least in certain limits, relative to the source of
focused acoustic waves {(angulation}. In this embodiment
of the invention, the support arm remains in fixed
contact with the therapy unit as a rule, as a result of
25 which the support arm is stabilized.

The object relating to the method is achieved
by a method for coupling the support arm of the therapy
unit to the X-ray machine, the X-ray machine being
provided with a 1lifting column, which can be rotated

30 about its central axis and has brakes, and on which the
holding part is arranged, and the therapy unit and/or
the X-ray machine being of mobile design, having the
following method steps:

a) Releasing the brakes provided for adjusting the

35 lifting column,

b} Aligning the X-ray machine and the therapy unit
relative to one another in such a way that the
positioning bolt of the device of the support arm
engages in the cutouts in the coupling plate of the
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machi ne. The devi gempf the support arm and the coupling devi ce of the

X ray machineqarepBEayhged e ddimafiif of tnbn qegaeedaiicer it { Bugobutt her
vari ant of the'invention, § W th positioning alds which advantageously
pernit tRA& suppBr tinr mEdehe tOOUBPBRLIGI nBRY, HIRRITY &iR r &5 abhg

to the X-ray machsBfrce to the X-falUfbbBBEnegriaa@ of the invention

provi des épatAégfy288m4H¥’é§¥i§§ %Ertw3g053¥pgggh5@a%¥§5§§ the
lifting column of the X-ray machine.
Coupling the support arm of the therapy unit to
15 the X~ray machine by using the method according to the
invention advantageously permits a simple, quick and
reliable coupling of the therapy unit to the X-ray
machine.

Exemplary embodiments of the invention are
20 represented in the enclosed diagrammatic drawings, in

which:

Figure 1 shows a medical system according to the
invention, in which the support arm of the
25 source is coupled to the holding part of the
X-ray machine and is removed from the holder

of the therapy unit,

Figure 2 shows the medical system according to the
30 invention from Figure 1, in which the therapy
unit is arranged next to the X-ray machine,
the support arm of the source remaining on
the holder of the therapy unit,

35 Figure 3 shows in a partially sectioned representation
the device o©of the support arm and the
coupling device of the X-ray machine for
coupling the therapy unit to the X-ray

machine,



-7- coupling plate provided with the positioning aids, the

positioning aids of the coupling plate conprising a positioning nose
and .an approxinmately vertically extendi ng cutout and the positioning
aids of the device 5 of the support arm@omprising a positioning groove
and a positioning bolt. During coupling of the support arm to the

device of the,X-ra chi ne, the_paositioni,n It e It

cutout, and t ‘b%%l{?osn?%bs nf‘)‘sev£ew 8ﬁg§iﬂ% Fﬁuf)ﬁgnﬁoﬁ%?%%?n&%gr@g%e. By
virtue of the 10 fact t¥hatay aguoii¢i HnomgEhaseeod.the coupling plate of
the X-ray machi ne co-operates with a correspondi ng positioni ng groove
of the device of the support arm and that the positioning bolt of the
devi ce of 5t hF1gurg pHpotiows m BBOEPEFat &FRAGIRSRor PESpSAG ngPeTt o2t in 15
the coupling plate, thesydipe)t iar aiiodh bempodpmedtt othe sup@oXtr ayrmachi ne
in a sinple, quick and reliable way. . I n accordance .w th pne
enbodi nent of the i?ﬁehs?ons,mf%%e d&vi c%o‘%ﬁl?%ets?up%%ért %%F%l\# S %E
mechani sm for | ocki ng ttte deviae mdchime suppdrt arm 20 with the coupling
‘devi ce of the X-ray machine. This prevents the coupling of the support
armto the X-ray machi ne from being | oosened i nadvertently.

In accofBandBiIWwre h® oHews var i &Mrther eppedimentyeft i bhe tARIsedbort
arm of the source can hey$wam) edn25Hch hembeldineg tpattie Ofsulph k- I &¥m

machine. In this case, t.he support arm provide ith the source s
const ruct ed in suctPs Wtfﬁa&%ﬁ ert¥ hec%‘tﬁ)g% tv\da?m%% b%‘é?lpor{
coupl ed to the hol di ng gewicetde theus-odytheckioece is situated at

| east approxinmately in the beam path of the 30 central beam of an X-ray

bundl e. The support device in )
15 Figure 1 shows a medical system according to

the invention having a C bow X-ray machine 1 and a
therapy unit 2.

The C bow X-ray machine 1 has a machine

carriage 4, which can move on wheels 3, and is provided

20 with a lifting device ({indicated only diagrammatically

in Figure 1} with a 1lifting column 6 which has a

longitudinal axis A about which the lifting column 6

can be rotated in the direction of the double arrow a.

Arranged on the lifting column 6 is a holding part 7 on

25 which, in turn, a bearing 8 is arranged for bearing a

C bow 9 having an isocentre IZ. The C bow 9 carries at

its ends an X-ray source 10 and an X-ray receiver 11,

which form an X-ray system and are arranged in a

mutually opposite fashion in such a way that the

30 central beam ZS of an X-ray bundle emanating from the

X~ray source 10 impinges approximately centrally on the

X-ray receiver 11. The C bow 9 is mounted in the

bearing 8 in a manner known per se such that it can be

displaced along its circumference in the direction of

35 the double arrow a. The bearing 8 is mounted in a

manner Kknown per se such that it can pivot about a

common axis B of the holding part 7 and of the bearing

8 fcompare double arrow ) and can be displaced in the

direction of the axis B (compare double arrow b). The C



the shape of a C bow can, furthernore, be adjusted in position relative

to the source along its circunference (orbital novenent), and the
beari ng can be pivoted with t he support device in the shape of a C bow
about its 35 axis, at least in certain4ixts which can be i nfl uenced

by the geomgiry o0f 6 igpp@cﬂne@{% via(tatﬂtgét‘l ﬁ%iagﬂ}xg 8 and theA

further variant of “{he inveniion provides the support arm of the
source can be hpingl part 7 to tige liftipg inodiimiy. 6 TRE SBSporti&ImTi s
designed in thisyf@ses, cdm BEChhdywed habrafitanivhersuppoid aomids been
coupled to the bearing, th ocus of the source i t | east

f ] I.tyat ed
appr oxi mat el y T3 HHE® bﬁﬁﬁl’:gaﬁﬁ ieh %hﬁeﬁﬁdalo‘%eﬁﬂ?oil&%al?%r a@e‘ﬁhcﬁ?il e,

and the suppori. device in the shape of a C bow can be adjusted relative

to the source of thc Ves s ' hi
circunference in the b%%ér ?ﬁ%é%%g%?‘tgg#én%vgﬁg\r,\\t@) E‘%lt %amagletA?\lo% hvg?%Ch
enbodi nent of 43 PavERVESh It wrerks 162, t RAC theSIBPPBHEt 28PMIF WhERour ce
can be coupl edid 0 providéd SUPPERt devddigred N 14) S @asen Gsapl i 8y, t heor
support armto the su%grort device is prefer abI% ggfor 1ged Vi g a
pivot joint arFHHYREOE t RECEGHPGr P& cCeONTREIURE| fidd @ TOEBRplfinddf the
support aim tad hdescvibegpi fidbri example, in DE 41 35 177 Al. The unit

carriage 13 also has a holder 35 for the éupport arm
15, from which the support arm 15 can be removed. In
the case of the present exemplary embodiment, the
support arm 15 1is removed from the holder 35 and
15 coupled to the holding part 7 of the C bow X-ray
machine 1. The source 14 is connected via the support
arm 15 and supply lines 16 to the unit carriage 13,
which contains in a manner known per se the devices
required to operate the source 14. The support arm 15
20 of the source 14 is coupled in an accurately fitting
and defined fashion to the holding part 7 in such a way
that the focus F of the source 14, which in practice is
a spatial focusing zone, is situated without
complicated aligning processes in the beam path of the
25 central beam ZS of an X-ray bundle emanating from the
X-ray source 10, Despite the coupling of the therapy
unit 2 to the C bow X-ray machine 1, specifically of
the support arm 15 to the holding part 7, the C bow 9
of the C bow X~-ray machine 1 can be adjusted together
30 with the X-ray system relative to the source 14 along
its circumference in the bearing 8 (orbital movement),
and can be adjusted relative to the holding part 7
along the axis B in certain limits, which can be
influenced by the shape of the support arm 15, together
35 with the bearing 8 about the axis B ({angulation} and
together with the bearing 8 in the direction of the
double arrow b. The medical system provided with the
therapy unit 2 and the C bow X~ray machine 1 in this
case has degrees of freedom such that the source 14 can



15 effected

in this case by virtue of the fact that after the su
arm has been coupled to the support devi ce, the focus of the
is situated at |east approximately in the beam path of the cen
beam of an X-ray bundle, and the beat?ngy can be pivoted, 20 toge

pport
source
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t her

with the suppeet aleigroed ab@ltatilve axios, a gpatient edst supp@e:ltieai noki nat s,

relative to t
enmbodi nent
contact with
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unit to tRe >EPRAQIHBERF nethen

I nvent armrenual ns
edech hkt apy bei deasgneduwet gtamp@smentoﬁX% whi ch the
s stabiljged.the case The Obiget rgtaddmg tOckBRIBED
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and/ or
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y unit

f ol | owi ng rreth@dtbﬁe@s?am pagh Rél g ngeﬂhéabréﬂ@@@ p'«'ff%vpéed:ﬁﬁ)rxaﬁilusti ng

‘the 35 | i
therapy unit

posi ti onitlg bbRre PSR tFdG caddprstmensyffor £bgr iy bow

Mﬁ@gewb%n also B¥ Ahlednidld-diiera- £y JRckhaecanhy he,
rel ative to one another in such a vvag/ that the

S nit

cutouts in theosoipléngpl ahesofcdd® that a body tissue KG of the

15

20

25

3¢

35

patient P, who is indicated in Figure 1 only
diagrammatically and is supported on the patient couch
17, which body tissue has once been positioned at the
isocentre IZ of the C bow 8, is always located in the
central beam ZS of the X-ray bundle when the X-ray
system is being adjusted relative to the body tissue
KG, without the X-ray system having to be readjusted
for the purpose of taking X~-ray images of the body
tissue from different projection directions. Since the
focus F of the source 14 likewise remains at the
isocentre IZ, it is possible, for example, to apply
focused acoustic waves to the body tissue KG, and at
the same time to monitor the progress of the treatment
from different projection angles by means of X-rays by
independently adjusting the X-ray system relative to
the source 14.

Figure 3 shows an embodiment of a device 18 of
the support arm 15, and a coupling device 19 of the C
bow X-ray machine 1, which serve the purpose of
coupling the therapy unit 2 to the C bow X-ray machine
1 in an accurately fitted and defined fashion. In the
case of the present exemplary embodiment, the coupling
device 13 is fitted to the holding part 7, for example
by means of screws (not represented in Figure 3), and
the device 18 is fitted to the support arm 15, for
example likewise by means of screws (not represented in

Figure 3}.

he



-9- coupling device of the X-ray nachine, and the

devi ce of the support arm of the source bears at | east partially
“agai nst the coupling plate, c) Vertically adjusting the lifting col umm
of the 5 X-ray machine in such a-we¥y that the positioning

nose of the coupling MatEcePIBsgt Qebhecsi tYalRthpirises two plherd®s2zij oning

groove of the device of the suggort icn AL d), Lo%hinqg%he

mechani sm of 4heEMRATEEDF PYhBLI8Bpp8Ft Whdch only, hhe, Biriferd o 20uf% the

support armwifsibhe in Figursou,ce toouphbingrpyatacRiSngranded wijh

Appl ying t heéﬁf?ikffortfﬁgt dieurb%gﬁq‘?ﬂ _Ohétﬁa“%ot Nehe lattefl ifitidag cel umm of
I ne. u

the X-ray ma e. ' ing_the support armof the therapy unit
to 15 the5x- mesHekdn s byidsi ngheheonplrog R4E6 didRy has tBRSICioRIREeNt i on
advant ageousippdies Mmpbs 27SidHY €an ddpgkoRNMately’ Qldratllc10qUM kteh ®fnd he

therapy unit to theoggray machi ne. Exenpl ary enbodi nents of
the inventiorf &2 epresented in the encl osed di agrammati c drawi ngs, in
whi ch: Fi gure ITheshdesica lAedifcadhe sygiwort ascor dbn@past @ bdee

e o) ot LT RO BRRAaIE R o posiciSILES dagun o
the holdéf 30, a posigfiqiaghécdpy dditand a xeghpeism shdwsfo¥he
medi cal  systidBk 86§ OkBieNddetQcet NB of the support arm 15 to the
coupling device 19 of the supporting part 7. The
mechanism 32 is provided with a clamping bracket 34
which acts on a locking bolt 33 and whose positions of
15 open o and closed g are illustrated in Figure 3.

Figure 4 shows a view of the coupling device 18
from Figure 3, with an only diagrammatically indicated
cover 34 for the coupling device 18, the vertical
course of the cutout being clearly visible from

20 Figure 4.

Thus, in the case of the present exemplary
embodiment, the therapy unit 2 is coupled to the C bow
X-ray machine 1 by coupling the device 18 of the
support arm 15 to the coupling device 19 of the holding

25 part 7. In this case, the brakes, which are not
represented in more detail but are known per se and
necessarily present, and serve to fix the wvertically
adjustable and rotatable lifting column 6 of the C bow
X-ray machine 1 are firstly released. Subsequently, for

30 example, the therapy unit 2 is moved up to the C bow
X-ray machine 1 in such a way that the positioning bolt
31 of the device 18, which can be spring-loaded,
engages in an accurately fitted fashion in the cutout
28 in the coupling plate 25 of the coupling device -19,

35 and the base plafe 29 of the device 18 of the support
arm 15 comes to bear at least partially against the
coupling plate 25 of the coupling device 19. In order
to achieve this, the holding part 7 arranged on the
lifting column 6 must, if necessary, be adjusted



30 invention fromFigure 1, in which the therapy

unit is arranged next to the X-ray machi ne, t he support arm of
t'he source remaining on t he hol der of the therapy unit, 35
Figure 3 shows in a partially sectionedi4epresentation t he

devi ce of the syuRpdAlt ar Eﬂe%lﬂ@chm@y, with the GA¥Rlinay deviume of.tipy X-ray

machi.ne for upling the therapy unit to the X-ray. .. .
machi ne, virtue of 88 fa %at t%e _gr:al_%eg e} t>§xe:i é’d‘rfetll‘?gshows

a view of thecedupin n§ devecerefebhed, the holdin@@rg@rmadhimerfm@m
Figure 3| - gﬁ';:ﬂ%g{ge %evi*?: 19a”8£Herbee@PP¢£§<§‘t ré’ifatjix?@

system he support arm he source S
coupl ed td5thé%&a%Qrkfcﬁf the support ﬁﬂﬁab§¢a¥tn%%hﬂﬁeP°§ﬁ&b’e for

the base plate 29 to be brought to bear relatively flat
against the <coupling plate 25. Subseguently, the
lifting column 6 is vertically adjusted in such a way
that the positioning nose 26 of the coupling plate 25
10 comes to be situated in an accurately fitted fashion in
the positioning groove 30 of the device 18, the
positioning bolt 31 moving in the vertical direction in
the cutout 28. Thereafter, the mechanism 32 is locked
by c¢losing the clamping bracket 34, the locking bolt 33
15 being moved out and clamped to the coupling plate 25.
Following thereupon, the brakes of the lifting column 6
are applied, thus concluding the coupling of the
therapy unit 2 to the C bow X-ray device 1.
Depending on the application, the support arm
20 15 can subsequently be removed from the holder 35 of
the unit carriage 13 of the therapy unit 2, and the
unit carriage 13 of the therapy unit 2 can be removed
from the C bow X-ray machine 1 (compare Figure 1), or
else remain on the C bow X-ray machine 1 (compare
25 Figure 2}.

The device 18 of the support arm 15, and the
coupling device 19 of the C bow X-ray machine 1 can
differ from those described in the present exemplary
embodiment. For example, the positioning groove 30 can

30 be arranged at the bottom, and the mechanism 32 can be
arranged at the top on the device 18. Furthermore, the
coupling device 19 can be arranged on the support arm
15, and the device 18 can be arranged on the holding
part 7. Again, the positioning aids of the device 18

35 and of the coupling device 19 can differ within the
scope of the invention from the embodiments described.
It thus becomes clear that the embodiment, described in
the present exempiary embodiment, of the device of the
therapy unit and of the coupling device of the C bow X-



10 Figure 6 shows a further enbodinent of the nedical

system in which enbodi nent the support arm of the source
Is coupled to the support devi ce of the X-ray machi ne.

15 - Figure 1 shows a nedical systentaccording to the invention
havi ng a C baya - maghtiraehiare lt@andea underdthwydipynbipi tin2.an exemplary The C
bow X-ray nagp'ne 1 has a machi ne carriage 4, which can nove on wheel s
3, and is prOVI%éd 20 with a lifting device (indicated only

di agranmatical ly Figurpgubeany @ show |furthey mRefineiks chf hhBea

longi t udi nal Rk ScAy ARl i £8cbP81hGT 0L EO! UNvehition, CaBmPeneptated in
the direction of the dgubli arrqow a. ,Arranggd on Q?e |ifting colum 6
is a hoIang‘ﬁngh? prRdssalysvshens, At 99reRari A§9% & FHTANYEY Ror
bearing a ledsbowpPrbrimagedly itdneestme liA Toem€ bdw Simaridresant

its ends an X;ray_sourc n Xsr r L \ver | ch. an
X-ray system% %Y%I?egzsir r%gh;hg}é)g’%?lﬁ%a 3% gg?mﬁ%gh%%lop osstletme ‘?%g%{l.i glﬁ&?%gsuch a
way that the BOorcemigude bdarheAQdf paavidedy Wil shen@sdms ngefesenthe

‘X-ray source hgpinges approxi mately centrally on the X-ray receiver
11. The Cbow™® is nounted in the - bearing. 8 in a nner known per se
such that%t can be FI9UEEsp aB88YSl ofB i?’%b%i“r%%‘i‘ﬁ eﬁ%n:acé'f en PREI8Rtecti on

of 35 the doswpseemr riow ahidhe disar sugpodti saxmuritsed ofi ahe thanapy known

per se such t [ n pl bput axks of~ t hel dipg part
7 and of the ea?i %g&% g%y%:%%pggetﬁguﬁeg%g‘mﬁgvn\?[é?rf?eancd k%g"ﬁ %6959
di spl aced i n m&ehine g&jr &&e omidt eaerisge Sf (§bppahergdublwridi rowndy. The

C being represented in Figure 5. The support arm 15.1 is

15 designed in such a way that the C bow 9 can still be

adjusted relative to the source 14 along its

circumference in the bearing 8 in the direction of the

double arrow a {orbital movement). Furthermore, the

C bow 9 arranged on the bearing 8 can be pivoted about

20 the axis B of the bearing 8 together with the support

arm 15.1 and the source 14. In the case of Figure 5,

the support arm 15.1 is coupled to the bearing 8 in

such a way that the focus F of the source 14 coincides

with the isocentre IZ of the C bow 8.

25 For the rest, the C bow 8 of the C bow X-ray
machine 1 need not necessarily have an isocentre IZ.

Figure 6 shows a further embodiment of a

medical system according to the invention, in which the

support arm 15.2 of the therapy unit 2 is coupled to

30 the C bow 9. The unit carriage 13 of the therapy unit 2

is designed in this case with a holder 35 for the

support arm 15.2 of the source 14 for the purpose of

stabilizing the support arm 15.2. In the case of the

medical system from Figure 6, the support arm 15.2 is

35 «coupled to the C bow 9 wvia a pivot joint 36 which

connects the support arm 15.2 and the C bow 9 to one

another. The defined fashion in which the support arm

15.2 is fitted to the pivot joint 13.6 aligns the

therapy unit 2 relative to the C bow X-ray machine 1 in



- 11 - bow 9, which is connected via the bearing 8 and the hol di ng

part 7 to the lifting colum 6 of the lifting device 5, can be adjusted
vertically relative to the machi ne carriage 4 with the aid of the
lifting device 5 5. The tHer&®py unit 2 has a unit carriage 13
whi ch canshehnnaedway mbbets e dwbws sEpport ahen 1Sowheeh 14 diss
brovided with3 Qe d KIOWLARIL SR 107 ana SENERAL ISKRACQUE]! Guayes
convergi ng at ocus 0 escri exanpl e 1 177

Al . The unit the(ﬁﬁ¢¢%@% Esa§|§§rﬁé anh&ﬂﬁﬁy:ﬁyﬁﬁketﬁ@a§é§b89tH£Qﬂ

15, from whi Clﬁhfeh@(%aapnb doééu,?één %5 CQHeb%lﬁz@E?Vﬁﬁmﬂ N3¢ ha&h@_h%g%?fﬁc*t Ee
resent exenpl.ary . enbodi nen rt arm noye romt he

ol der 36 nd il CHOGUAARE THRC (Hhe 1ol MRS paF EEngot O FBSChEaHTRY by
nachine 1 Theesauimese &4pableonnecpédoviagl heatssuppast witkim erardnsupply
e e e O e danild, LA e s INLEDLCRBLAS R TBOOELALI BN D!

se the devices Itred to operate the~source e support “arrh 15 20
of the source EPQQ#%%mpPEdqhﬁzﬁm@ﬁéﬁmﬁﬂélPﬁl?b?n@upPo%ﬁmaE@fﬂﬁe@

fashion to themhy,di fge PRy 9y sHUGH @aﬁ\’alﬁtl"l tﬂr@t alihastequseh afi e

source 14, which i ractice’is zone, IS
si tuat ed i%ﬁtﬁﬁhtéké) EMHE R at b éT+5¥+£g E?SE@%EesEFWl fe bédm FLEH of
t he embodlment of the medical system, for reasons of

stability the support arm 15.2 is not as a rule moved
from the holder 35 of the machine carriage 13.
For the rest, the support =zarm 15.1 can be
15 coupled to the bearing 8, and the support arm 15.2 can
be coupled via the pivot joint 36 to the C bow 9 in a
similar way to how the support arm 15 is coupled to the
holding part 7, devices corresponding to the coupling
device 18 and the coupling device 19 being provided on
20 the support arms 15.1, 15.2, and corresponding coupling
devices being provided on the bearing 8 and the pivot
joint 36, which are not shown in more detail in
Figures 5 and 6. During the operation of coupling the
holding arm 15.1 to the bearing 8 and coupling the
25 holding arm 15.2 to the pivot Jjoint 36, it can be
sensible in this case also to release the brakes of the
bearing 8 so that the devices and coupling device can
be aligned relative to one another.
Moreover, in a way not represented but known
30 per se the source 14 can have an ultrasonic locating
unit in addition to the X-ray locating unit.
Furthermore, the medical system can be
provided, in a way not represented, with means known
per se for image processing and with display devices on
35 which it is possible to represent radiographs and
ultrasonic images into which the position of the focus
of the source 14, the position of the isocentre IZ etc.
can be faded in.



25 central beam ZS of an X-ray bundl e emanating fromthe X-ray source

.10. Despite the coupling of the therapy unit 2 to the C bow X-ray
machi.ne 1, specifically of t he support arm 15 to the hol ding part 7,
the C bow 9 of the C bow X-ray machi 3§ T can be adjusted together 30

with the X-ray systenMeglediicte to1tike sowhee 14or@R0 desidrSdd cunfrer ence
in the bearing_8,(orhital ve t), and can_be usted reJative to

t he hol di ng pgrst 4°58 tJ'gl?o@’t ng“ﬁxi?’%r??\ c%fft bt |%F§Pi’m¥’b’n L c&ifbe

i nfluenced byhtatve shapntofal, he{-smpotttamsmiénttoggiher 36 twiitsh dawee,

bear ing 8 aboyhol eyl By LANgY! abioNon Ol s JeASer ViR Lhe Bearing

8 in the d|rect|on € arrow systemprow
with the 5 cREPASY e tthe a@ndb?HeXCrBUWH%C}*WGrmCJFﬁ neéighi @ WRYs that case

has degrees OEhEIQQQQméﬂﬂﬁbéﬁaéftEﬁ KOH=6L hth P emanating from the

- 12 - ned relative to a tlent Psu orteg r}b atlent
couch 17, |t E§e|rﬁ‘ possfbfe ?scﬁerﬁfealggf ouh"ht 7 Y% bES

wi t hout novenmemtisaxds the source. In t he case of the pr esent

exenplary 5 enbodi megi,, t:@%dgc‘:@f’ors&s%re% 12,05 S%%r Cteh% At §’e(?l\(:ﬁc,cus =

arranged on the hol di ng par rned su t
of the soitft ceh@s jbead} t gupédined @ﬂﬂqzre frqnh the mmpdaet ho®f titeetdevst r al

tg)eam ZS of thgo¥yr ayissue bwad ¢ Rutpatsendt dhenbaaesdt ecdd afediheiC bow
' system can also be wused in pain therapy, bone

restoration or for crushing concrements in the body of
a patient.



10 The isocentric adjustnment of the C bow 9 renders it possible in this
case that a body tissue KG of the patient P, who is indicated in
Figure 1 only di agranmmatically and is supported on the patient couch
17, which body tissue has once been podi& f oned at the 15 isocentre |Z of
the C bow 9, is always located in the central beam ZS of the X-ray
bundl.e when t X-ra . Systemis being adjusted relative to the body

ti ssue G?gteF%oﬁgaﬁﬁg X-ray system having to be readjusted for the
purpose of taking X-ray images of the body 20 tissue fromdifferent

proj ection di fectionsyedikae tB?stem fﬁQU'S.nE OEnt hﬁ-&@kﬁ caa&ﬁlhekemse

remai ns at the .isocentre | Z exa to apply
focused acousFPEPEATELS: A7 hE~ Eﬁéfy s't5‘f5"sts Ké cgndl%t Pr°"”5ﬁ§ SEhe t PR to
nonitor tlee pKegagsssairddie (LOpatamehntaR5Xf-rap dréteieat pdidjlectcam &rgl es
by means of Xap g%%é%)ﬁ rela't'ldz%oedpeéﬁnggb“St('P'}g tahFd >&£ a¥r§¥§&§8‘ E?' ative

to the sour ure 3 shows an enbodi nent devi ce
18 of t he2s @R¥orde &'m i%d/%ﬁdcanﬁﬁﬁﬁFan:Qje%l E@"}Qeof”t'heab 38 E&w
X-ray machi necin Wd chesetgellie spiinpasel oic leagupladirédel ¢ hendgy-unit 2

totherowX a ura d i
fashion. In tﬁey'l %engéggﬂ%¥it é%%%g%en E%géﬁ %§$i é%%éﬁg gﬁt 9? qu Gpling
device 19.0s Whirdd cant heehotdl yrfpdir tvert ¥axl xarmpge S8 hy Wikdins toR

screws (not raanre&@nt@d g, Fgg,ursz?:);heastd ay midthdeyi @e> 18ah& hhbted to
t he support arm 15, for exayrpl |.i kew sé bem?gtn SCr ews, (not

represented if th egggﬂwgnéf with a sour crrqnge on a
support arm (15, 15.1, 15.2) for generating acoustic

waves which converge at a focus (F), which support arm

15 can be detachably coupled to the device (7, 8, ¢) in
such a way that after the support arm (15, 15.1, 15.2)
has been coupled to the device (7, 8, 9}, the focus (F)
of the source (14) is situated at least approximately
on the horizontally extending axis (B} of the X-ray

20 machine {l) and in the beam path of the central beam
(ZS) of an X-ray bundle extending from the X-ray sourcs
(10} to the X-ray receiver (11), and the X-ray system
can be adjusted relative to the source (14}).

2. Medical system according to Claim 1, in which

25 the source (14) has a central X-ray transparent region.
3. Medical system according to Claim 1 or 2, in
which the therapy unit (2} has a holder (35) on which
the support arm (15, 15.2) carrying the source ({14} is
arranged, it being possible to remove the support arm

30 (15, 15.2) from the holder (35).

4. Medical system according to one of Claims 1 to
3, in which the X-ray machine (1) has a support device
(9) for the X-ray system which is mounted in a bearing
{8) arranged on a holding part (7).

35 3. Medical system according to Claim 4, in which
the support device (9} of the X-ray machine (1) is
constructed in the shape of a C bow and can be adjusted
along its circumference in the bearing (8).

(T



- 13 - The coupling device 19 conprises two plates 23, 24
connected by pins, of which only the pins 21, 22 are visible in Figure
"3, a coupling plate 25 provided with 905|t|on|ng aids being fitted to
the l'atter plate. As 5 positioning alds the coupling plate 25 has
positioning 6- nosesMEBica¥ sYStEM approRiEagelty Veraiably gkt Bhirhg
cutout 28.  the suppolite dieyise 18)0&>ﬂ6ﬁa@@n@1£hatﬁel5<¢myaspaﬁem

pl ate 29 mthh%t grOV|ded mnt@ Q&g tioning groove 10 30, a positioning
bol t 31 and a'hbchani 3 33°FBpere Ring the device 18 of the support arm
15 to the 7coupl i Ngedtleal ceystem afccditing uppoohengt mmaimﬁ'l Tbe
mechani smg32 g o] ovaﬂgghwgﬁb asgkgg@tng pﬁ\ac(lieg 34,5 C%ct§1§p a

| ocki ng boIt 3 and ose posit open o and closé

i|lustrated mhw@uﬂ@*yperates with g@l@’éphl%ﬁmﬁ@"&‘?\ﬁ e\ma? tche Ebapl i ng

device 19 dév o8 Fiigyr e £3.£nd tih- 2y, qaéahﬂhagr(am%lrcadﬂe/ piEb &S24 egdr

cover 34 for the coupl device_19 tQ§5ye %g = raGOULS of Hgg cut out
‘being cIearIy QVgﬁb?g #H%n?ﬁ@pﬁfgu?gm € 2THEY, m@ﬁ RE cade of the
present exenpdary -Medbodlmsteumeacmrapaygumot @lazncBuplisd ¥bithe C
bow Xl aytﬂgcha@\ﬁl&ebﬂg@fp'éﬁg é:{?ﬁ dg\gg; 8:&8 Qémt h?ﬁ. ) CéHBDOE{x] arm 15

to the coupling device ase
brakes, whi chce®Rlhpg devigey é38ht &F i Rhfor ‘CPe‘%%u I(7t5ut04ar Ehenotnraer se

and necessathiye Pl egehe pRvialde WidH ipodita oteidd caldy (26, 28,
30, 31).
9. Medical system according to Claim 8, in which

15 the coupling device (19) of the device (7) of the X-ray
machine (1) has a coupling plate (25) provided with the
positioning aids (26, 28), the positioning aids of the
coupling plate (25) comprising a positioning nose (26)
and an at least approximately vertically extending

20 cutout (28) and the positioning aids of the device (18)
of the support arm (15) comprising a positioning groove
(30) and a positioning bolt (31}, and, during coupling
of the support arm (15) to the device {7) of the X-ray
machine {1}, the positioning bolt (31} engages in the

25 cutout (28) and the positioning nose (26) engages in
the positioning groove (30).

10. Medical system according to one of Claims 7 to
9, in which the device (18) of the support arm (15) has
a mechanism (32) for locking the device (18} with the

30 coupling device (19) of the device {7} of the X-ray
machine {1}.

11. Medical system according to one of Claims 4 to
10, in which the support arm (15) of the source (14)
can be coupled to the holding paxt (7).

35  12. Medical system according to one of Claims 4 to
10, in which the support arm (15.1) of the source (14}
can be coupled to the bearing (8).

A



adj ustable and rotatable lifting colum 6 of the C bow X-ray machine 1
are firstly rel eased. Subsequently, for 30 exanple, the therapy unit 2 is
‘noved up to the C bow X-ray maching J,in such a way that the

posi tioning bolt 31 of the device 18, which can be spring-|oaded,
engages i n antdccur at YPGLFRLL ST SELTAGFIGE e &Rt BOE ©F FRIMF theto
coupl-i ng pl at g0 25iaf whiehc @l | s\gpplevt ce&rm9,(1852and ft hdaseuptat €129 of

t he device 18 of {he suppornt arm.15 ¢ s.to bear at |least partially
agai nst the canc%ﬁpF$H§ESfiaF8 EgeoFuPﬁ8rgg§8f’ilﬁ§ gg&i‘ce 19. In order
to achieve thi4; the Metlpdgfpar compdingngde crvpdrsrt armjfldngofothem 6

nust, if mecesgatypybanadl yge the X-ray machine (1) accordin 14 -
somewhat , vert?ca? v 'thwtﬁe I?fti%g cglﬁnn 6 lB ) virtu% ofgt % fact

y W \ . y 3 b
that the br ak‘é%eofoghec?-?%’f‘?ngll Eeol tdm 6thpe FefauseBachhRehoPeing part
7 or the coopiieq devthe 39 Tapthegal tghednr el afj vewhdchhecah dpyice 18

of the suppor 5,0t bei Ible fo ase.plate 29 to be
brought to be%?gég%ét Ia\k/)8 ;‘;‘ %t%? cIOeq“Sts“}aag"'ai hitS étlgzek')cz)aglp itf"r‘;igs pkf)‘a%a’{eesz's.anq
Subsequent | y,orhewhich | thei ngotdingm rrats Vdit i tal [arzadjassi.edand stkd a way

that theiposi£hophpg Rase 28 )0faddlecoupd | ﬁQrQ&ah%c%:rinJeQ GAMBSe {0y bgs
situated in an accurately fitted fashion in t he 803|t|0n|ng groove 30

LY : il .
of the devi ceM@Bt1iengesigny BpViBH; hGebSPLISYIREVPREPPH EK&PPErt i cal
direction in a) Releasing the brakes provided for £fixing the

i1ifting column {6),
b) Aligning the X-ray machine (1} and the therapy unit
15 (2) relative to one another in such a way that the
positioning bolt (31) of the device (18) of the
support arm (15) engages in the cutout (28) in the
coupling plate {25} of the coupling device (19) of
the X-ray machine (1), and the device (18) of the
20 support arm {15) bears at least partially against
the couéling plate (25},

c} Vertically adjusting the lifting column (6) of the
X-ray machine (1) in such a way that the
positioning nose (26) of the coupling plate (25)

25 comes to be situated in the positioning groove (30)
of the device (18},
d} Locking the mechanism ({(32) of the device ({18) of
the support arm (15) in order to couple the support
. arm (15) to the X-ray machine (1), and
30 e} Applying the brakes for the purpose of fixing the
lifting column {6) of the X-ray machine {1).

I



the cutout 28. Thereafter, the nechanism 32 is | ocked by closing the
cl anpi ng bracket 34, the |ocking bolt 33 15 being noved out and clanped to

the coupling plate 25. Fol | owi ng t hereupon, the brakes of the lifting
colum 6 are applied, thus concl udi ng2the coupling of the t her apy
unit 2 to the C bow X-ray device 1. Dependi ng on the

appl- cation, theAE%EQQEE arm 20 15 can subsequently be renoved fromthe
hol der 35 of the unit carriage 13 of the therapy unit 2, and the

unit carriage 13 of the therapy unit 2 can be renoved fromthe C bow
X-ray machine 1 fie@qRane fy$uemw Aivifhg an Rlgay’ oNBdHimd kheé G beWeXabay
machine 1 (conpare.25 Figure 2). £ £ The devi ce 18 of _the sqgggrt
arm 15, and the SPEEcoibting oBRHER® 18501 FPRRSREpAATORTLYF miBRPRe 1°%@n 3

di ffer fromthosmedbodri fed | nothbipgestie clerqapy y unit erisoditinent X-Eery
exanpl e, the posiLi-gRhag groove 30 can 30 be arranged at the bottom and

t he mechani sm 32 can be arranged at the top on the device 18.

Furt hernore, the coupling device 19 can be arranged on the support arm
15, and the device 18 can lrhear iAangedion thelhotdi ngo a pRidicél Agdistent he
positioning aids the _dewl ¢ t he _caupl.i devj,ce_19 can
differ within thlélgfvlhgscaglpé{ g’fea%’tﬁ%ga?l%g%t ?%ﬁ 2r°§%0’ilihsé‘“eq’19m‘b%i%eﬁ?¥ system
descri bed. | ¥hiklhs ifepresidedarvithaent he-mapodrnene, (dé€dcrimddannX-

the present exenphgl ¥e@@iedi-mytL) ,ofandde e £ ofnd Py untberapywinktl sand

of the coupling device of tqe C:POMIX- . . .
source (14 ° focused acoustic waves, it being
possible to couple the therapy unit (2) detachably to

the X-ray machine (1). The invention alsco relates to a
method for coupling the therapy unit to the X-ray
machine. The coupling is performed in such a way that
after the therapy unit (2) has been coupled to the X-
ray machine (1) the focus (F) of the source (14) is
situated at least. approximately in the beam path of the
central beam (ZS) of an X-ray bundle extending from the
X~ray source (10} to the X-~ray receiver (11}, and the
X-ray system can be adjusted relative to the source
{14).

Figure 5



- 15 - ray machine are to be understood only in an exenplary way.

Figures 5 and 6 show further enbodi nents of the medi cal system
according to the invention, conponents 5 of the nedical systens of
Figures 5 and 6 which are at | east approxinmately the same in terns of
function and desi gn as conponents ofl/8he nedical system from Figure

1 or Figure 2 being provided with the sane reference synbols. 10
Figure 5 shows an enbodi nent of the nedical systemin which the
support arm 15.1 of the therapy unit 2 is | ng Tof
the C bow X-ray machine 1, the unit caarigge of the therapy } TéVnot
being represented in Figure 5. The supporffarin 15.1 is 15 desi gng such

ed relative to fthe
he bearing 8 in the dijreetion
Furthernore, the C bow 9

a way that the C bow 9 can sti M be
source 14 along its circ rence
of the double arrow a (orbital novene

arranged on the bearing 8 can be pivoted abo 20 the axis B of {the ring
8 together with the support arm 15.1 &nd [ he source 14. In the ¢ase of
Figure 5, the support arm15.1 is couple o the bearing 8 i such
a way that the focus F of the source X#& coinc with the i entre 1 Z

of the C bow 9. 25 For the re

machi ne 1 need not necessarily have ag™

shows a further enbodi ment of a me
\a11$

, the

i nvention, in which the suppof?
coupled to

Nn—p




30 the C bow 9. The unit carriage 13 of the therapy unit 2 i s designed
inthis case with a holder 35 for the support arm 15.2 of the source 14
for the purpose of stabilizing the support arm15.2. In the case of the
medi cal system from Figure 6, the support arm15.2 is 35 coupled to the C
bow 9 via a pivot joint 36 which corgygcts t-he support arm 15.2 and the
C bow 9 to one anot her. The defined fashion in which the support arm
15.2 is fitted to the pivot joint 13.6 aligns the t herapy unit
2 relative to the C bow X-ray machine 1 in o~
- 16 - such a way that the focus F of the source 14 is Sidat ed at
the isocentre IZ and in the beam path of . the central beam ZB;0T an
X-ray bundl e emanating from the X-ray source 10. The pivot joint 36 has
the effect 5 in this case that the C bow 9 arranged on the beajing 8
remai ns capabl e of pivoting, at |lesmst within certain limts} about the
axis B together with the bearing 8, depending on the enbodijrent of the

116?)

ce

support arm 15. 2. Thus, the X S emcan still be adjusted relative

10 to the source 14 wthin ain imts. In this enbodi nent
of the nedical system for re&S i oy t el support{arm15.2 is
not as a rule noved fromthe hold

35 of the mexhinhe carripge 13.
For the rest, the support arm |[¥32Y [can be < \k
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15 coupled to the bearing 8 and the support arm 15.2 can be coupl ed
via the pivot joint 36 to the Cbow 9 in a simlar way to how t he
support arm 15 is coupled to the hol di ng part 7, devices correspondi ng
to the coupling devi ce 18 and the coupling device 19 being provided on
20 the support arms 15.1, 15.2, and cof@spondi ng coupli ng devi ces
bei ng provided on the bearing 8 and the pivot joint 36, which are not
shown in nore detail in Figures 5 and 6. During the operation of
coupling the hol ding arm 15.1 to the bearing 8 and coupling the 25
hol ding arm 15.2 to the pivot joint 36, it can be sensible in this
case also to rel ease the brakes of the bearing 8 so that the devices
and coupling device can be aligned relative to one anot her.

Moreover, in a way not represented but known 30 per se themssource 14 can
have an ultrasonic |ocating unit in addition to the X-ray |ocating
unit. Furthernore, the nedical system cafZ be

provided, in a way not represented, wth nmeans known paL se for inmge
processing and with display devices on 35 which it 1is possible to
represent radiographs and ul t maponi c images into which the position
of the focus of the source 14, tp position of the isocentre |Z etc.

can be faded in.
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- 17 - Moreover, |like the source described in DE 41
35 177 A, the source of the therapy unit can have a central, X-ray
transparent region. In this case, t he support arm of the source is
designed, and can be 5 <coupled to the C bow X-ray machine, in such a way
t hat the central beam of an X-ray bé&f8il e emanating fromthe X-ray
source essentially coincides with the acoustic axi s of the source.

The nedi cal system according to the invention 10 has been expl ai ned above
fromthe exanple of treating body tissue KG of a patient P. However,

t he nedi cal system can al so be used in pain therapy, bone

restoration or for crushing concrenents in the body of a patient.

-18 - Pat ent C ai ns 1. Medi cal system having an X-ray
machi ne (1) conprising an X-ray systemwhich is provided with an 5
X-ray source (10) and an X-ray receiver (11), caghlbe adj ust ed
relative to an object (P), and is arranged on a devrs(9) and/or
connected to a device (7, 8) which

28 -

22

\ L 27

FIG &



can be vertically adjusted at |east indirectly and/or can be pivoted
about a horizontally extending axis (B), 10 which can be adjusted
vertically together wth the device (7, 8, 9), of the X-ray nachi ne
(1), and having a therapy unit (2) with a source (14), arranged on a
support arm (15, 15.1, 15.2) for generatd/8g acoustic waves whi ch
converge at a focus (F), which support arm 15 can be detachably coupled to
the device (7, 8, 9) in such a way that after the support arm (15,
15.1, 15.2) has been coupled to the device (7, 8, 9), the focusAF)
of the source (14) is situated at | east approxi mately on the
hori zontal |y extending axis (B) of the X-ray 20 machine (1) and ih%he beam
path of the central beam (ZS) of an X-ray bundl e extending fyemthe
X-ray source (10) to the X-ray receiver (11), and the X-ray jgystem
can be adjusted relative to the sourge (14). 2. Medi cal Bystem
according to Cdaiml, in which 25 th ource (14) has a central X ray
transparent region. 3. Nbdlﬁgtpsysten1accordlng to Caimfl or 2, in
whi ch the therapy unit (2) has a ho (35) on whjch t he support arm
(15, 15.2) carrying the source @& arrang$ﬂ, it being poslsible to

e

renmove the support arm 30 (15, 15.2) rgn t he hol ger (35). 4,
f f the X-ray

~
TO 1T o, 17

Medi cal system according to one of Ciai

machi ne (1) has a support device ) oi the X-ray system jhijch is
mounted in a bearing (8) arrange olding part (7). S«

Medi cal system according to C asn4f |i i¢h thﬁ’support eji ce (9) of
the X-ray machine (1) is con§&&u4t injthe shapef of a C M/aﬁg can be
adj ust ed along its circunference :i f¥fhe|bearing (8). 1

3/




- 19 - 6. Medi cal system according to Claimb5, in which t he
support device (9) provided with the X-ray system (1) has an isocentre
(1z). 7. Medi cal system according to one of Clains 1 to 5 6, in
whi ch the support arm (15) has a device (18) whi ch co-operates with a
coupling device (19) of the devi ce 6/8) of the X-ray machine (1) for

t he purpose of coupling the support arm (15) to the X-ray machine (1).
8. -Medi cal systemaccording to Claim7, in which 10 the device (18)
of the support arm (15) and the coupling device (19) gf t he
device (7) of the X-ray machine (1) are provided with positi ﬁfﬁg ai ds
(26, 28, 30, 31). 9. Medi cal system according to d ai néb in
which 15 the coupling device (19) of the device (7) of the X-ray
machine (1) has a coupling plate (25) provided with the posi t bﬁing
aids (26, 28), the positioning aids t he coupling plate (25)
conprising a positioning nose (26) and an at | east approximtgly
vertically extending 20 cutout (28 t he positioning aids of fhe device
(18) of the support arm (15) conpfising a posild oning groove (30)
and a positioning bolt (31), an&._dur ng:coupllng of the suppprt arm
(15) to the device (7) of the X-ray‘~' ine (1), the position ng bolt
(31) engages in the 25 cutout (28) _ian o p03|tloning noseY (26)

engages in i

IRV ) W
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t he positioning groove (30). 10. Medi cal system according to one of
Clains 7 to 9, in which the device (18) of the support arm (15) has
a mechanism (32) for |ocking the device (18) with the 30 coupling device
(19) of the device (7) of the X-ray machi ne (1). 11. Medi cal

system according to one of Claims 4 to 7/8 10, in which the support arm
(15) of the sourek ¢fayeferepgm IBegmbolsl ed to the holding part (7). 35 12.
Medi cal system according to one of Clains 4 to 10, in which the support
arm (15.1) of {he source (14) can_be coupled to the bearing (8).

- 20 - 13. Medi cal system accdr diqty ¥rasherathidiains 4 to 10, in
which the suppbrt arm (15.2) of the saref Whit can be coupled to the
support devicey(9). 14. thhoqlfor coupling the support arm (15) of
the 5 therapy unit (2) to the X-ray i%he (1) according to one of
Clains 11 to 18, the X-ray machi ne b#awpine qamniiatgd with a |ifting col um

e e pohhepaoett At il s () and has brakes,
(2) and/or the’X-ray machine (1) beidgfding ¢ e design, having the
fol |l ow ng net hbd steps: a) Rel eawiddnd Rartbrakes provided for
fixing the g Bearing

S C bow

10 X-ray source

11 X~-ray receiver

12 Wheels

13 Unit carriage

14 Source of focused acoustic waves

15, 15.1, 15.2 Support arm

16 Lines

17 Patient couch

18 Device

19 Coupling device

21, 22 Pins

23, 24 Plates

25 Coupling plate

26, 27 Positioning nose

28 Cutout

29 Base plate

30 Positioning groove

31 Positioning bolt

32 Mechanism

33 Locking bolt

34 Clamping bracket

35 Holder

36 ‘ Pivot joint



Tifting colum (6), b) Aligning the X-ray machine (1) and the therapy

unit 15 (2) relative to one another in such a way that the
positioning bolt (31) of the device (18) of the support arm (15)
engages in the cutout (28) in the - -coupling plate (25) of the
coupling device (19) of the X-r&8 nmachine (1), and the device (18)
of the 20 support arm (,15) .hear.s at |east partially against

t he coupling ﬁ%ate (25), #5 g*ﬁﬁ%ﬁ%é%l%f%ﬁﬂLwting the lifting colum
(6) of the B X-ray mad¥ise (1) in such a way that the

posi tioning nage 1 26) of the acEWl; Rt (i2s 25 cones to be
situated in th sitioning E@ove%?%b)l * iﬁ t he device (18), d)
Locki ng the meEthahi sm (32) ofP4HRETd&RSc O Eptadion t he support arm
(15) in order Eo coupl e the Faoamert arm (15) to the X-ray machine

(1), and 30 g)¢ Applying th [ r the purpose of fixing the
lifting colum [6) of the X ?39%3%.5%% (1).
I Isocentre

zZs - Central beam
Patient
Open '
Closed

A i



