-1-. " " Apparatus system The |nve ama@@ to an
atu

appar at us, system for exanple of a group of nedic es which
5 together forma nedical workstation. A medi e‘z appar at us
systemm of this type conprises, fqr. exanple, a pa {? supporting
table, an X-ray apparatus, a diagnostic ultrasound apparatus and a
lithotripter having a shock wave source, which forma 10 workstation for
the treatnent ARFayaRY®¥ELeuffering from stones, for exanple kidney
stones. As a rule, the appar atuses of the nedical apparatus system
whi ch are known pe can Ee oper at ed conmp Ietel%pl nde'gendent 4
one anot her and separ at ey HRYERhEAN HRIRESS tbPsAP 1FPPRER ST SYRES™

appar at uses hasod oexampﬂnal ef aadeglr@ape@bf meldoal npppara e avhdch
apparatus t oII %q:np day} r supply cables,

dedi cat ed c%ntro dé}: aatﬁ&eérdl"-tal &f equéij%r,rwent for operating the
appar at us. Under cé¥ t arpdErat unarReEEsus hesyaueni defl aplpbs at 43Pe 20

can be mechani Gnlpt i%égﬂE%bf°e29ﬁp§80tQeﬁaﬁﬂeﬂﬁﬁﬁﬁppéktln%p@éEle'nahhe
cour se of formn wor kst ati on descrlbed for a otripter and a
1:@-fi@IO

C-arch X-ray ARRIATYS £PRQ 66@@1"5’55?18'1 ultrasound aPPﬁraB\“aePn t hat
t he separ at elay 1ndﬂﬁ)tga‘nmi:a35 hapes ad usieSck f wate ngouscwpr Whti ahi @ortaa

exc_hange tﬁgt aworks\@ LJ}L% Q‘Ot Qﬁ% a?rgggrgggtdbgf \Aﬂ)attrleenttr ea E?@tergk

patient, havi ng € case, Tor ex 0CUs Of the
shock wave sourfG@ﬂbettcmem tf\@rrP—p@eple klldslea’l iSheagshi tAs aakr‘dhey &hene to

be crushed in thpAcartd o5f ' enbOfkdIRLICHbIdiadid NYSLARSTwhibR are

di agnostic ul't rasound apparatus, the patient sup gortl ng table and
the X-ray ap‘i%-’r‘“é% RST fFfe ca&pr%?r ARAEAL e Spmphetely éF‘Q@PFP@&PF}Y
connected to orgf aned hefiovher candesppagdiately derdryired,i rtglaﬁtabi§5t0ASa§'

I 3 h b
appar at usedor o 191 of Ch; APRrabnnrk BT ucERT (RETHAY SpoarataLee

of

The appar athesssing exuppledicated apparatndepeatzey| ylt;h dedlgaeed
anot her by cor r&spondhRg HONEF %ﬁgﬁhéf calbee s §8ai cat E&NMNRGHE A and
I ndi vi dual apparatuses to power es

further 1tems of equipment for operating the apparatus.
Under certain circumstances, the individual apparatuses
20 can be mechanically coupled to one another, at least in
part, in the course of forming a workstation, as
described for a lithotripter and a C-arch X-ray
apparatus in EP-0 606 548 Bl. '
In ordexr that the separately designed
25 apparatuses forming a workstation can exchange data
with ohe another as needed during the treatment of a
pétient, this having to be the case, for example, when
the focus of the shock wave source of the lithotripter
is aligned with a kidney stone to be crushed in the
30 patient's body between the lithotripter, the diagnostic
ultrasound apparatus, the patient supporting table and
the X-ray apparatus, the apparatuses  must be
electrically connected to one another via corresponding
connecting cables. As a rule, two connecting cables are
35 1in each case necessary between two apparatuses for the
data exchange between the two apparatuses. The
apparatuses are supplied with power independently of
one ancther by corresponding power supply cables which

connect the individual apparatuses to power sources.



-2 - ' The docunent "Your Guide to Setting Up Your Laser Jet
1l Printer" fromthe conpany Hew ett Packard dated February 1990

W th t he printing record 33449-90933 descri bes the connection of a
printer to a 5 personal conmputer PC. The PC and the printer in this

case form an apparatus system the data egc%apge bet ween the PC and the
printer being carried out via a serial Or parallel interface. The

apparatuses are supplied with power independently of one anqt heg via 10
separate power supply cdfi®esdocument "Youri GyHGRestPo PREEARAIVENt 4G8bus

t hat the el agddd <t commeptiApsrof fi-ba ivHd VdsiysdnyppRévbéusepatkard

one anot her for }he pur e of dat chan and _t he .el ectrical

connect i ons of t‘*‘?é;qcﬁdi %O a%paaét%ty?ses gt Smerp§&ﬁ}:éélé fo?efﬁ)e:d
purpose of powerszqepi90I3Tudescaibes thet cphnectyoof cformeprimgerabbes,
uhi ch complical &, dlina1 EORBEELLOBA! HhE BRPUM UPRS RiAISE afn APRGsAl US
system and eXpose per sonné rking on the appar at us systemto the
constant risk ofcase ppiemmovar tapParacus systemhe thenydatponexcianggsed

on the objedlerween [16& €O BndOthde PraMitRE HeaRPaEREHBedYSLEM A Rhe
type mentioned in the introductjon,in syc

h a t hat the
connecti on of tHEHMhr RhiseB2F atBtREF2FDr t hB® 2PBAFRGYESSt &&fnon
dat a exchange anshiggieigbwet thupmwenf inBepehdeappygr aifisenearanstingt i fiad.

This objec S chi.eve C Ing 1 t he i nvention by means of
an apparatu osysﬁeep%ﬁl%tvel n:gc”'"aéﬂlQ éﬂEg]lpclﬁnceagf|eosn' unit and apparatuses which can
be connected to thelttonpeevesn 6eit hend disndanfrgerws athaht efdieéd 30

i ndependent |y ofe Q& ANOd NeEodidlt 1GlePesEephby 1081 h8ual aFBB%%Us@Q e t,
each apparatus having a system | ead conpri si ng a plurality of
connecting cabl 1 oARRENEY for bthe PYPEFEc MinetRbR mii‘aﬁ’éeco%‘éclt?‘(?n

unit having ¢l atr £va T eSotudéct Iiensyst egheonnairodaal onpphgapuspeseo3s

ol cctrical ConndRTag LabTese b8 rin parsose oBe Bober supBly Fofuize 2

case being conbimekciplidicty of sgonrecting odbliee, apbacht gompIRcaspsthm

| ead serves connection of the apparatuses to form an apparatus
system and expose personnel working on the apparatus
system to the constant risk of tripping over them.

20 The invention is based on the ©o©bject,
therefore, of designing an apparatus system of the type
mentioned in the introduction in such a way that the
connection of the apparatuses to one another for the
purpose of common data exchange and the power supply of

25 the apparatuses are simplified.

‘ This object 1is achieved according to the
iﬁvention by means of an apparatus system having a
connéction unit and apparatuses which can be connected
to the connection unit and can be operated as intended

30 independently of one another and independently of the
connection unit, each apparatus having a system lead
comprising a plurality of connecting cables connected
to a system connector and the connection unit having
plug devices for the system connectors for the purpose

35 of connecting the apparatuses to the connection unit,
all the electrical connecting cables required ’t:o
operate an apparatus in each case being combined in the
system lead of the apparatus. The system lead serves



-3 - " for connecting the apparatus to the connection unit, whi ch

has correspondi ng plug devices for the system connectors for the

pur pose of connecting the appar at uses. In this case, t-he
connection wunit 5 preferably has neans which, on the one hand, enable
and/ or control the data exchange between the indivi dual appar at uses of
the apparatus systemvia the system Teads and, on the other hand,
ensure that the appar atuses of the apparatus systemare supplied with

10 power via o syenrestings then apparabys tiee ehansqrin@stion opnit,

appar atuses t Qhik® Mhadn cAHAPRMFUMFInSY PG H8vicesCOsH d@mbl ¥ystem
sinplified since each apparatus which Ts |nten%ed to be Eart of %he
appar at us syst EAOSSFRSs t §OF  KBeconREEPEFSpy Bhe sGSPBRFFEET t o“Bfie

connecti on uni apphratusaswhi cint heclpjzpar etue,i s shpl icethnsdtigpowennand vi a
which data ds g:’%%*f%%%%‘ié})eﬁ%‘ﬁe%éa@s a&ﬁgrcﬁt ”Sor?”@p%t NShe qanad’pa%ﬁéﬂiés- In
| ccordance wi one Y 3

this case, Tn ri-ant™ of e Tnventiod, The system
| ead of an amgld sratoentyedpititse Saka exchiinge helweemdibe podévidoa

supply cabl es. 5 ReemRs ChearyhtNesShorgrud Nalydded heria tﬁ@sesygfzemt he
apparatus system_according to _the I nvent’i_on, the nunber of free
el ectrical conA€@dsng and. caPles t&e t ethgmpar BeRd. sy §NSHTEan H1ale pehe

considerably appaedteeds tdferehy rgiuddiad heystek heepahgiedd ovith
tripping aver connecti.ng . cabl es mhiqp %%g Iﬁ%n around. ILn oEger to
enabl e opetdti SF*SF tHE dPFarFife™ 1eaqg- ¢ Britls 598t ERPAECFAPBnded

i ndependent |y off appahatugesnedid onfommi t ,an t happapptmat usstemy ibave
in addi ti 19 t i o Ol 5 Lat 653 n Rayes
e RS S £l e SRR AGDRERL G000 Lo

supply cable a r connecting ich are

d
) I's
necessary for tR¢egdedaiicorpeoPatie of the spRRITAEIHPIEF BRTsOnHEIWBREr EOt he
sai d connectinpe corgRiIRY He JrRIWyRtbwNldad o Sthe atbelest 866- ahooe

Feapect | vel dppdidt JOiepn aRRTsAbRe  1s° BRPloRodtttn HA® Hiof Phe
appar at us syst einicht dasa is tdxchagrgesd barwern arthapgppatatsus oahdvether
exanpl e a APt UReY, C3hl echlkeIrakad | Bnt hgS¥3heAELEAY 8 one
variant of the invention, the system 1lead of an
apparatus comprises data and/or video and/or power
20 supply cables. It becomes clear, therefore, that in the
case of the apparatus system according to the
invention, the number of free electrical connecting
cables of the apparatus system can also be considerably
reduced, thereby reducing the risk to personnel of
25 tripping over connecting cables which are lying around.
o In order to enable operation of the apparatus
of the apparatus system as intended independently of
the connection unit, the apparatuses may have, in
addition to the system lead, for example a separate
30 power supply cable and also/or else other connecting
cables which are necessary for the operation of the
respective apparatus. However, the said connecting
cables are required only for so-called stand-alone
operation of the apparatuses, that is to say for the
35  operation of the respective apparatus independently of
the connection unit and/or the apparatus' system. It is
thus possible for an apparatus to have for example a
power supply cable integrated in the system lead and,



-4 - in addition, a separate power supply cable. The connecting
cabl es whikch are not needed are in this case tenporarily stored in the
respective apparatus in such a way that they do not have a disruptive
effect. 5 One enbodi ment of the invention provides for t he
system |eads and system connectors of the apparatuses and al so
the plug devices of the connection uni © fo~be of an identical design.
The identi cal enbodi nent in this case has the advantage that the 10
system | eads, cobhec@dditann, pl ag depacetear qgowars asupplyul eabilleexp@hsi ve

to produce on accauhtie®d ikt dbhles witd g%nt?eyﬁ@&eﬁgédeahgréwgﬂtE%QE case

enbodi nent nmakes it necessary to |l an appar at us I'ch
connect ed t o SHMRRIATHLY ysﬁpﬁgddé% tdeofregReGioiie CAPRAT akis , inosuch

exanpl e in order & asetthegt a:m@ a&&%@m@%%ﬂave e A& at uses.
Therefore, thg system conqiect or d I ads of .the different apparatuses

and al so the plug devices nrett iTF uAPYeRbEORhPIEIEY for
connectors of the&he sypsaeat uskﬂsadmy ahso beysfeni f tonaettdesi gnsf tlkae20

di fferent e”b()did'ﬁ%fgraﬂf’é’ééqgana k@ls@de/@gtgﬂgg &Q@#CEéagghBhSLdfeJﬁltgl Eltcat hon

of an apparatus by 'the connection unit :
production of t héitdyist iR | s of afbommte@landepllgg deThees identical

expensive. |In botdibodimMa®es int hehsenr‘@&sé O g Ehereéﬂe?&é %asc}{ﬁanﬁhe
which 25 ar able to |gent|fy an ar at us connecte ?

connection ufiPt T Sctor d5ALE - WCECPPIT‘ ST sig 289 d}?ﬁlﬁ&sm are, as a
One vari ant of trm-lllmventnaxpemsuwa:lexd OIerwce oexonaeebuaﬁ UEblft heghaye

at | east one comypiatd on us, | e th data
cabl es of the syst em I ?a%%vae%d/ th%h %‘él%pje%%% “ﬁ’é’adgtpﬂﬁ{gc Sof L€
the system conf&RRFSAYY ahd/ ddengify atevapparatas ewhlchcormecbadecifbd
data exchange bett\ﬁﬁaih Yo APRARATAINES devi&ONGECLRE &anélé‘@thHnﬁﬁitonfBQ' t

can thus tak pIace 35, an advantageous nanner via the conmmuni cafi ons
bus. One e i (AT VER PBR HPoR ARLF IxqhRngDpekveen two

unit to have at Ia@mra:mmmntm::emawt &the WY $terh Sconned¥ SFEr 8kl Y 1eads

connected to thed%”ﬁﬁg"8f££QPénP“§pp£9aEﬂéés and also the plug devices

of the connection unit for the system connectors of the

apparatuses may also be of different designs, the

20 different embodiment having the advantage that the

identification of an apparatus by the connection unit

is simple, although the production of the system leads,

connectors and plug devices is more expensive. In both

cases, the connection unit preferably has means which

25 are able to identify an apparatus connected to the

'connection unit in accordance with the plug & play
principle.

One variant of the invention provides for the

connection unit to have at least one communications

30 bus, to which, for example, the data cables of the

system leads and/or the corresponding connections of

the system connectors and/or plug devices are

connected. The data exchange between the apparatuses

connected to the connection unit can thus take place in

35 an advantageous manner via the communlcatlons bus. One

embodiment of the invention provides for the connection

unit to have at least one control computer, which is

preferably connected to the communications bus. In this



way, it is possible for the control conputer to control the data

exchange .between the apparatuses of the apparatus systemvia the
comuni cations bus, or to nake the control conmputer superordinate to
the controllers 5 of the apparatuses, thereby enabling the apparatus
systemto be controlled centrally fromthe control conputer. Such a
control conputer may be, for exanple, 'aspérsonal conputer (PC) having
correspondi ng control, i nput/out put and nmenory nodul es. 10 An

exenpl ary enbodiwsmnt itofis tpossivlmtfon the contrblistemputiekntphgontrol
acconpanying di @f@m@éﬁﬁgd%%a%ég?e bethded £he aPFEkQE{zEe; sBews gl

appar at us system accor ) Inventfon in the formof a
wor kst ati on for apparatus Sysyen [j5i3 j g commupi gak £0Ds shdfs arsySt BakPead
Wi th system conrged Ofentrol FicHidipitd s hoWSe+bLd£AANECIHONE K tohtedl Eeglr €
1, and F%guref4 hshows anot her nbodi ment lQf Séstem e
connector. 28 ©f they SRPRTAtUSRR: at&egﬁ’ | e 5P d‘ﬁ‘gapggﬁat pparatidst em
accordi ng to thesysbeent iton ki chontnolhedpresentally efsrpl ahe ecboadiromdnt ,
is in the form Jgdi c a S Oh: mg_, i C a S
syst em has \(gé)r“g)ous 'rrgéd‘f%%la g%g%?% uses - rg|rch ap%&', s_gégr %t&gf“g&%S
desi gned, can beé& dpr¥RR3l | FEEpERaEnt(BRL)othaifngmneprepsponding Fonsral,
nedi cal morkstawﬂﬁhﬂﬂauﬁﬂuttgﬁauﬁgﬁgryﬁméaulespatient P suffering from
stones, for_exanple kidne st.ones. Qe wor kstation has .a connectign
unit 1, to *@ which arMoﬁFf@E’P GrYi neRoPeimgEhD| eF nerher ivVRItiPn 1s

i ndi vi dual nedi dallwemeasddises ahe adawnigaalyihd odisdeammat fentirakwidgspl ay

of information qg{q} by nmeans of the nmedi cal apparatuses, the said
moni t or being assi gned to the connection unit 1 and being arranged on a
trolley 2. |Rigqure daseshsiwg hanprapparatws k systieon, acherdetgcdio 35he
appar at uses known per se agehdiddi0Lhi R Borthish a wdBsscasiiek agve
source (not _visible in Figure 1) . arranged on a holding arm4 and
serving to &Push the TIPWiarch X-ray apparatus 8, which has a

G arch Figure 2 shows a system lead with system connector,

Figure 3 shows the connection unit from Figure 1, and
Figure 4 shows another embodiment of a gystem
connector.

20 Figure 1 shows a plan view of an apparatus
system according to the invention which, in the present
exemplary embodiment, is in the form of a medical
apparatus system. The medical apparatus system has
various medical apparatuses which are separately

25 designed, can be operated independently of one another
and form a medical workstation for the treatment of a
patient P suffering from stones, for example kidney
stones. The workstation has a connection unit 1, to
which are connected, in a releasable manner, the

30 individual medical apparatuses and a monitor 3 for the
central display of information obtained by means of the
medical apparatuses, the said monitor being assigned to
the connection unit 1 and being arranged on a trolley
2. In the case of the present workstation, the medical

35 apparatuses known per se are a lithotripter 5, which
has a shock wave source (not visible in Figure 1)
arranged on a holding arm 4 and serving to crush the
stones, a C-arxrch X-ray apparatus 8, which has a C-arch



- 6 -. " 7 provided with an X-ray source (not visible) and an X-ray
receiver ., 6, a vertically and horizontally adj ust abl e pati ent
supporting table 9, and a di agnostic ul trasound apparatus 10 havi ng an
ultrasound head (not 5 illustrated). The nedical apparatuses 5, 8,
9, 10, whi ch are known per se and are not described in any

specific detail, can be operated indepeﬁdéhrly of one anot her and

i ndependent|ly of the connection unit 1 to whi ch they are connected in
the case of th2 prevdsied ovitixeapl afyraynbediuneat . (ite wppblpbelsaads amg, 9,
10 each hayerain aJEIRRIr thal 1§ Nofespeeaiiyal bund | Instiadmchily a
dedi cat ed hou5|ng andégr a dedi cat ed appar at us troll ey, dedi cate,
control l ers an@dVp8hRPOR BRELBRENFUPPOIEINISERAE g AWM LIGHRGRIE I n
t he case of thﬁlﬂﬁas@ﬂﬁdeabpar_@.&&@)h&’; maﬁﬁb@h danenltrasauhd Hdaal (roadi E?I
appar at use ceptqd on t he patient SYPpPOLti tabl e
9 are of no iY\géig‘égﬁg%‘?egﬁ'a%%ne’?eglcajt hzﬁpqagraﬁouts%sl I EStrgf ed!.j' nlgo'

In the casewhigh auee knepwas@er sexemd aaye20otendesinidred the dny di ng
arm 4 of the shock; paye Q4 qe canof:et Wpd et 1 i RESheRradRl NS rC-GHEh
X-ray apparatus 8 are nechani call coupled to "one another, 1n an
rel easabl e nmanMRPLREF a 2RddigRandenr knopLi HhgstgeRnartion | Yniky Isdekifi c
detail) in suchhfcMayHdiat atbe doatiectdd 25n tdiee shaek vsletheurseeddted

i si bl f the |] i . i ' lyeinth f.th
central rdf of cxenbir Bhogiment.,, o, AP IR V& 81 ag S @ hot

visible) to theaxeraynrscwrneerttbatt He @olr dpe¢ifacally applarstixstd, 30

The Carch X-ray @gaatatidd 8 by dLAgpostic deddlddasou W us 10
of the nedi cal api)arat us, system serve, 1 n a manner known r se, to
locate the ki dRE9lley. s atest FPNEEPllers MdF His®S 1PL FPLRTRNed in

the body of thgopatdgitatinggSthem as iHtRHRd eNtnSUPROT dake tabl etk and
t he C—arc_rl‘JS )Géa appargtui 8, which i.g co%pledﬁh th%ﬂétfu%ééfgé¥
5 are adjustabf® ?%Fatﬁﬁ PBLZAE anSMHEAIMERTY mm gr
apparatuses with the exception of the patient
supporting table 9 are of mobile design, in a manner
that is not illustrated.
In the case of the present exemplary

20 embodiment, the holding arm 4 of the shock wave source
of the lithotripter 5 and the C-arch X-ray apparatus 8
are mechanically coupled to one another, in an
releasable manner, via a mechanism 30 (not illustrated
in any specific detail) in such a way that the focus of

25 the shock wave source (not visible) of the lithotripter
5 lies approximately in the path of the central ray of
a pencil of X-rays running from the X-ray source (not
visible) to the X-ray receiver 6 of the C-arch X-ray
apparatus 8.

30 The C-arch X-ray apparatus 8 and the diagnostic
ultrasound apparatus 10 of the medical apparatus system
serve, in a manner known per se, to locate the kidney
stones (not illustrated in Figure 1) to be crushed in
the body of the patient P.

35 The patient supporting table 9 and the C-arch
X-ray apparatus 8, which is coupled to the lithotripter
5, are adjustable relative to one another, in a manner
known per se, for the purpose of locating the kidney



known per’se, for the purpose of |ocating the kidney

- 7 - . stones and for the purpose of setting the focus posi tion of
t he shock wave source of the lithotripter 5 on the kidney stones. In
this case, the shock wave source of the lithotripter 5 has, in a manner
known per 5 se, a central region into which the ultrasound head of t he
di agnostic wultrasound apparatus 10 can be I ntroduced for |ocation
pur poses. n order. to | ocate the kidney stones in the body

I .
of the patient PPEYRfiBan@n8i £RE CtifchPREPLFe10 OhpRatdidy 8 HiRl/ Foq4e
di agnostic ul traposhdienpafathe shockOwane isvudcdeloft @i gt Hdteffigradss f

t he shock wave SUY C& 4 e lithotripter,5 with the ki dney stones of
the patient P, i s neczté'gglreyqf_%‘%é?%%' i og:Pllﬁt e72%S tif"% hﬁM?f]tér HP%E ay
appar atus 8, thesduugaoofi thel Lisbotimdptsr Sppasat us alGnaenmdxt hengeat ipent

supporting tapl ege?d RO centr@1iCHARESH G %Hi@ﬂetﬁgobﬁﬁga%guhaa%teai re.
For this purpose, {he nedical” apparatuses 5, 8, 9 an and al so
the nonitor 3 ar&P®on FPIOLE he WHFEAUWh aPPgatus ThE nefRieal be

apparat uses 5, 8in®rodlcaddfobeldfati®ii patpdsake connected to the
connection unit 1, in order to_formthe kstatiLon, in each case.via a
system lead 11, which™®i £*9%ut &8 lf‘?%%le }[Aﬁée ngh‘?%%‘( stongs, 18 s

5 8, 9, 10 bedy tdfe nbai tteticht oP the meansonofctthen Qratchl.X-Aay
system | ead 1l 0f~9ResLhst BE A I,eal Jse of
t he nonitor BPﬁwh?ch,ssyst em/ldgcdjhlgé; ?‘?ﬁﬂ%’?ggéd%&?’r&%“g’? é%&%}%q‘{s

in Figure 2, ha%® &DF ik P¥9eBf teomidan nehecdlbices, of thei shogke wave

conbined in the systed b€aghkl lidhbeariptert witKOPAECKOENLY LRbnkle of
pur pose of connegii ngﬁ;l;ge aratus to the cgnnec ion.unit 1

0. ap ) .
As illustrated i n°®i eg?‘ Ehe "%or?r‘?ec‘i‘?%%s%ﬁ'ﬂ' or Ehﬁag-lGS‘PFééﬁt’iﬁ&i g
pl ug devices 13 tbel18-&pch X-ragcappatatiisg st hehsytiemmostiec udtrakdweid t he
system l.e@ads e di,cal ar. S 5, . a f 3 t he
noni tor 3. II%at h%ﬁ%%‘g%t%g trﬂz Sﬁgsegﬁgeﬁn%%% Su%pé’%ﬁ&%’%rregg???he sf& em
| eads 11 have tvB¥el@nget da§a witdnbpae BEGIOLIEN oatt Aeastarieshi parbn dor

data, a video this purpose, the medical apparatuses 5, 8, 9 and 10
and also the monitor 3 are connected to the connection
unit 1. The medical apparatuses 5, 8, 9, 10 and the

20 monitor 3 are connected to the connection unit 1, in
order to form the workstation, in each case via a
system lead 11, which is routed from the medical
apparatuses 5, 8, 9, 10 and the monitor 3 to the
connection unit 1. A system lead 11 of one of the

25 medical apparatuses 5, 8, 9, 10 and/or of the monitor
3; whic_h system lead is illustrated by way of example
in F;i.gure 2, has a plurality of connecting cables,
which are combined in the system lead 11, and a system
connector 12 for the purpose of connecting the

30 apparatus to the connection unit 1.

As illustrated in Figure 3, the connection unit
1 has corresponding plug devices 13 to 18 for
accommodating the system connectors 12 of the system
leads 11 of the medical apparatuses 5, 8, 9, 10 and of

35 the monitor 3. In the case of the present exemplary
embodiment, the system leads 11 have two connecting
cables 19, 20 for the transmission of data, a video
cable 21 for the transmission of video data and two



cabl e -:21 for the transmi ssion of video data and two power

supply cables 22, 23 for power transm ssion. In the case of the present
exenpl ary enbodi nent, all the medi cal apparatuses 5, 8, 9, 10 and the
noni t'or 3 have such a systemlead 11 provided with a system connector 5
12. However, the system|ead and the system connector of a
nmedi cal apparatus need not necessarily ~ *b€ designed |like the systeml ead
11 and the system connector 12. Rather, the systemlead and the system

10 connector npgwarssupay fealelesr 2f8vr @3t hor t pewekvéransmigsiion. In
illustrated in fhguiesa JSEEPERE %Q"e%'éiittheexe gf@fi} CahbaaRAEAEYS a1l b@ne

connected to the connection em-connect or 32, whi S
desi gned di Pedi el | PPRAFACHESFeS 1% tshe 1y seBdh EbgnaOdtor, 3 |1’£a"_L%

di agrammati cal | yuch! husifsaerd 1d2d VRY! r@*fr:.d@daﬁmtﬁ al ’systenti ghtiiteckbod he

system conn ct 0£ 32 has a total of twe connections, three cables
conbined in a | &d 33 for the transm ssion of video si gnal s bei ng
arranged at three cBaweverons the vesgabéms deadi neandn &hleeacBMém)r

the 20 tr ansmﬂ%éhﬂ%c&f)rd%tfa J’e@ga%éaﬁa%ﬁcdé Ve EQNRRE! I ssarn.ai

four cables conbined In a |ead transm ssi on e| ng arranged
at four connectPenglesigned likgdstie tﬁYSSEUaréeﬁFinaHyaé’&erhéd SYSHR m a

system | eadcdhnedbor 12. RAEmedd ftien, sYébémrq%aactaﬂ@ gyiet ey dads
and system connect ors need gg gﬁcess be desi.gned
i dent i cal | y%and°REVEERbI &8% 3 RESEhr morecatt}g?ﬂ) rBe e

rather may al socablédesi ghtdstratedentihy Figufreom2gne @pﬁdmmg Fmsn exagmpl e,

a systemlead f 3 | of 2 i a ov. W th
vi deo and p@ée%ggap%%f cagi es. Q%ep%ndl ng oén Cf rtl' Eﬂrﬁen%&%gecé&s&%
system connect o¥Bif ihe AedfYatemppeprRecters, 323,, Wth)h 108 ar@#mgféﬁdt he

nonitor 3, the ahssessﬁtwswiéht eespec%Staf thlae s@%’&%@tdd%ﬁaé&!’ﬂdr 112“nJSit
of correspaondi ng, 35 esi t hat he nu of

pl ug déA ce 1?&31‘?%@&*&3%1% thi&b‘g%@ﬁ? ex afp| Y e dl‘?ﬁﬁﬂp in

Figure 4. The system connector 32 has a total of twelve
connections, three cables combined in a lead 33 for the
transmission of video signals being arranged at three
connections, five cables combined in a lead 34 for the

20 transmission of data being arranged at fiwve connections
and four cables combined in a lead 35 for power
transmission being arranged at four connections. The
leads 33 to 35 are finally combined to form a system
lead 36.

25 In addition, the respective system leads and
system connectors need not necessarily all be designed
identically and have cables from each of the three
categories, but rather may also be designed differently
from one another. For example, a system lead for the

30 connection of a monitor can be provided just with wvideo
and power supply cables. Depending on the embodiment of
the system connectors of the medical apparatuses 5, 8,
9, 10 and/or of the monitor 3, the plug devices 13 to
18 of the connection unit 1 must be of corresponding

35 design, it being the case that the number of plug
devices in the case of the present exemplary embodiment
is to be understood as being only by way of example. In
other words, it is also possible for more or fewer than



is to be understood as being only by way of exanple. In ot her words, it
Is also possible for nore or fewer than

- 9 - the six plug devices 13 to 18 depicted in Figure. 3 to be
present on the connection unit 1. In the case of the

pr esent exenpl ary enbodi nent, the connection unit 1 furthernore has a
5 control conputer in the formof a personal2cenputer PC, which is
connected to the plug devices 13 to 18 via a comuni cati ons bus 24. The
connections of thheplapx plugeaéeeéeg31§oté81@0@éﬂy%ggge&ﬁmﬁ&%§r49,32900f
t he systentlegds 11 ar 6¥§§1ntconnectors 12 are in this case
routed to the DHEEIEFLIGN YWHE 1. connection unit 1.

The connecti ons of the pITug deehecescase 13offo 18hkor phespaver sxpgmpYyary

cables 22, 23 ofgpfify; ys I%%% g1tl tem Oﬂﬂﬁﬁ% 2 are
routed to a peower lsrntjeﬁlp y Eﬁlg]t i cgeﬁcg%ﬁectlon uni %%Eorjv_ﬁt %ﬁ' %152
supplies all3 tRONEHYParcampEer 5n the fprm1of anpersoral cornptnteanG.

with electrical mvm vig taméa@é@ntbe%e plu%ldle'é'e§oﬂ§'eEB' {al
pl ug devices 13 to 18 f.or hﬁg\“ deo cabl'es 21 of the system eads. 1 or

system conneét W%%r@on Btefitt o e POMEIHE B s@Lof the Pheg
present exenpl ar flemilvedi nkBt to ansi iflousttié i @atef cabléde 19QnNneet icdNSthe
havi ng been di sp% of cla

Seaht 1 e AT " Syscant PR S the YAc aFe g this

case th resent exenp
connect | on uh‘?t £35f t FeusRd 250 hm c aremmirsl cati iprishe mommed cavf onshéus

24, the data coxglaRaSd8aL t at.us , 9
during the treat gt;nt of the ﬂg.:?c?rh. h?héeébg.ﬁéfgﬁgg%r%;'f The plehg dEJPceS

moni tored by a pérson® PE3 ’Ehé REWSANFUPPLY ¢RDIES caﬁtrr o?% totfe the
exchange of vi desystenddeadniadl ioah s3ttetilcoiiRioRas tie Re anshidde v@di cal

obiained - by RSUSE Q1RRLdRfEoR Tty hisderieds ag "Bt by Typehich
monitor 3 co?ﬁtecﬁwptleetsheaﬂ?t othe h@msm Unit8l. 9, Tbe amdorthetion
may be, for exanpbfito¥Rds WREAT MAQTiTa1 oPbaeped Ry ﬂ’?@n§ygftetnhele%@§0h
X-ray apparatus ?. er The comnections of the plug devices 13 to 18 for
the wvideo cables 21 of the system. leads 11 or system
connectors 12 are connected to the PC in the case of
20 the present exemplary embodiment, an illustration of
the connections having been dispensed with for reasons
of clarity.
In the case of the present exemplary
embodiment, the PC of the connection unit 1 on the one
25 hand controls, via the communications bus 24, the data
‘exchange between the medical apparatuses 5, 8, 9, 10
during the treatment of the patient P, which is carried
out and monitored by a person PE. On the other hand,
the PC controls the exchange of video and documentation
30 data between the PC and the medical apparatuses 5, 8,
9, 10 and also the display of the information obtained
by means of the medical apparatuses 5, 8, 9, 10 on the
monitor 3 connected to the PC of the connection unit 1.
The information may be, for example, image information
35 obtained by means of the C-arch X-ray apparatus 8 or
the diagnostic ultrasound apparatus 10 or, .if
appropriate, also position and status information of
the medical apparatuses S, 8, 9, 10. In this case, the



the diagnostic ultrasound apparatus 10 or, | f appropriate, also
position_and status information of the nmedi cal apparatuses 5, 8, 9, 10.
In this case, the - 10 -

i nformati on can be di spl ayed successi vel y or si mul t aneousl y,

it being possible to effect the latter case by dividing the screen into
different, even variable, areas. 5 - 10 - However, for the purpose of
dat a exchange, the nmedi cal apparatuses 5, 8, 9, 10 and the nonitor 3
need not netEssmEtign becaaonnéet ed displaped PCsuccassavely or

conmuni cat i ons bug, DieSALG! 1BYpRLag DOLAMIGPIEY Lerece BHE! MWiker

I nterfaces of the exchange
between the casedikyl dpphdingseths, scrgeniiase t 9 fferensr 3 euan
al so the data eﬁggfgggébegﬂggg the PC and the nedi cal apparatuses 5, 8,

9, 10 and the nonitor need not necessarlly b Sontroll y the PC,
but rather Ray 15 MEHﬁOYEVe%foQFeB e RYERafRfeRf yd2b? KR anﬁé' Hhe the

conmmuni cat i ons dﬂé&lé’aﬂl apparatuses 5D 8t h@, Imssndothe mbRitopr 8seded
exenpl ary Odlﬁ% e.PC he con CtIO pore

th f ot n un| f hey
serves as docune atloﬁessgrllyfo&’ i ¢ ﬁfggse e EP%O %ﬁgs €réct roni ¢
st or age nedla|qvmmmnica¢nqﬂseb¢$udb@tskatherZQaYdaﬂ$gsbkn@WWﬂ@mtedammot

ilustrated) fof, @R fnterfABIPId LS @N0pENpUt and out put nmodules in the
formof a keyboard 26, %?nnnltor 27 and_a printer 28. In this way,

in the casd®of the presbht 3R EANapfdiat Aats exchange | Patvesdssithe, at
the sanme tinme afedid#l NBppaRatusedbbai med oy maarasldoftﬁé]emaieﬂt@al 3 and

appar at uses 5, for exa ' or. on1th C-.arch
Py appartiaR Bhe; dabay SRR BREVRGR, £Be T 1 phpfomedical
and/ or treat nerdapphEtatuses &an®l eS,t olde aﬁchpl:hyednmutsﬂc Bhenaedl trert 27

of the connect 'rgébé%éarﬁly' @,gutco&gggiggdt ﬁ"g aggest&: edbﬁgd }gg?gfnq{ sto

be printed out rinter sane tine, SO possible

f or t hdSi nfokomt ikm odifeciad byindapendgntlie Ml cté’fe BC apid atties 5,
8, 9, 10 t0 be S@mfehi Okt ExaMbes tay t he

In the case of the present exemplary
embodiment, the PC of the connection unit 1 furthermore
serves as documentation means, for which purpose the PC

20 has electronic storage media in the form of a hard disk
25, drives known per se (not illustrated) for magnetic
memories and input and output modules in the form of a
keyboard 26, a monitor 27 and a printer 28. In this
way, in the case of the present medical apparatus

25 system, it is possible, at the same time as information
obtained by means of the medical apparatuses 5, 8, 9,
10, for example image information from the C-arch X-ray
apparatus 8, is displayed on the monitor 3, for patient
and/or treatment data, for example, to be displayed on

30 the monitor 27 of the connection unit 1, input, updated
and stored and for findings to be printed out by the
printer 28. At the same time, it is also possible for
the information obtained by means of the wmedical
apparatuses 5, 8, 9, 10 to be saved for example to the

35 hard disk 25 or magnetic memory or to be printed out on
the printer 28. Furthermore, the PC of the connection
unit 1 may be connected, for example via a

corresponding connection 29, to a bus system of a



35 hard disk 25 or magnetic menory or to be printed out on the printer
28. Furthernore, the PC of the connection unit 1 may be connect ed,
for exanple via a correspondi ng connection 29, to a bus systemof a
clinical data network, with the result that the patient and/ or
treatment data can even be retrieved froma central storage nmedi um or
be stored thereon. Mor eover,” thfe PC of the connection unit 1
can 5 also be replaced by an eqU|vaIent control conputer whi ch
performs the furkinbpal olatsend®Orotk, adiithi the resulnstbad sheopatpentit is

al so possible toh@fOV t&-ehtment?! HEEE' t¥aRf Rfch ObeCOPLEPLe¢OAPURIS whi Cch
control or handl e. the data exchange, the displ ay of information 10 and

the document atFeRtERE SERAFRIL JARRHIE B% %t"ﬂt‘-”t’ﬂ% hereept her .

Furthermore, it is possMété€oved, Pehacingy Q)ff@he conhb@:tﬁ.b@lCﬁﬁtﬁrtﬁ iocan
treating a pati t P.to be _control

le fromthe PC
of the conndctid"95 PUniFEPLaGEY bg f?ﬁm%‘ﬁ‘é"‘fﬁ‘ ‘f’%"e etcréqqpaﬁﬁgﬁpélfc&%s
for exanpl evtbheh | pelrdormst ethéd. functions of Pt:héerP&bI yInt keldR€ion,t he
control conput h nggect i [ S nald v, _
i dentify w ag{p%%?%%es?tfv\ﬁ?&% greé clﬁnggte JSd ﬁ%g%%%ﬁe%tlo%?@éfdéza 1
in accordance irkwrahetypl a§ BCpl &F mAM&P ecommeﬁ%m whichefigBErAg or

unnecessary anyhindldeheeaga£s e@c&htah@eparéhe di %1&9 Mrah%rmr:lbhe
|

configuratiqgn of he wor tation ggi n cal ar at,uses onto or
off fromth ncti ﬁ(}c@&?ﬁ’&@ttl 157 uﬁpg 1ca Ca‘HB%H% ef™fo the
25 connecti on amthérl s thus identified i ndependent ly by the PC or

control conputer and, afuf“é‘ﬂeﬂﬁofge ggt g goseg&cglaenge.ﬁnsﬁggé@élgupgﬁ% are

concerned, is imed at %
monitor 3 for tHRecRPHPES uzaesﬁ@nytseatmgthepahignbra?u 6o bst S;Pnééroliﬁ-eﬁ]eans

of the nedical centﬁ&matﬂ&eseﬁétﬁﬂlémfz%%?eéﬁér By Be aiﬁ@”&%ﬁn%t&@n
adjustable _trolle but Lather may asg be arr ge

floor- or &@il |‘1’1@¥‘Fr011n?’éde %?d?ﬁ@ma?ﬂ'f- of the me
example the lithotripter 5.

a wa
apparatuses, for

Preferably, the PC or the control computer of
the connection unit 1 is additionally able to identify
apparatuses which are connected to the connection unit

20 1 in accordance with the plug & play principle, thereby
rendering unnecessary any further measures on the part
of an operator for the configuration of the workstation
by logging medical apparatuses onto or off from the PC
of the connection unit 1. An apparatus connected to the

25 connection unit 1 is thus identified independently by
the PC or control computer and, as far as the data
exchange and power supply are concerned, is immediately
ready for use.

Moreover, the monitor 3 for the central display

30 of the information obtained by means of the medical
apparatuses need not necessarily be arranged on an
adjustable trolley 2, but rather may alsc be arranged
on a wall-, floor- or ceiling-mounted holding arm
(articulated arm).

35 Tt thus becomes cleaxr that a medical
workstation can be constructed in a simple and modular
manner, preceding from the connection wunit 1, by
connecting different, separately designed, medical



(articulated arnm. 35 It thus becones clear that a

medi cal wor kst ation can be constructed in a sinple and nodul ar

manner, preceding fromthe connection unit 1, by connecting different,
separately designed, medi cal - 12
- appar atuses which can be operated i ndependently of the

connection unit 1. The connection unit 1, W& ch preferably has a PC and
a comuni cations bus 24, in this case enabl es the data exchange between

the 5 individuappamppesed uglesch cahebe ogia:tmﬁeidzairicbaspendéntly of the

I nformation Obt'ﬂﬁék d s ,of he paj at ug; and
t he docunent at i ocﬁg ptalt%ntlﬂg%/ o% Thte onr{éﬁﬁet g‘ ta, ah %’pen{suresﬁ?ﬁgt

t he appar at uses R#aferablyphprped WPEH aﬁ?ﬂ/\eﬁ qommYR kCatak@ls t RBSc Rthecifon

unit 10 1 may b%rﬁcaﬂstéaxgéedeﬁébﬁesapmeat Watdd Ol ¢RI Hige! SBebieen &he
stationary unltrﬁr{%gl t he nedi cal psparat u%es ma% al so .be desi gned
|

as stationary u i | e ARRAESLtY Ry viHEYEIdEAAET act Ofhat
each appar at us ofnforma'&ne:mediam:laﬂ;ai embys | mdanss cadfe caheect eedieallhe
15 connection unj e o] 1 I for
the transm ssi of pg?ajrdé%ﬁ QR@ Sé/l'?é @oc%?n%n\@attr].on tﬁg :?Bﬁ% érﬁg %?&4%?:
connecting cabl dsragtment adéi}gt eranst ﬁnsgr!é?pethl%t gr‘ié&t Iayppmm@as | &rehi s

vay, the corssfgpaqrédmwpéh aPoRePar ahus SOl thi SchbiR8ct $080unit
sinmplified and the ri of tI‘I]E)LE) neg over which is posed by the system
|l eads is redfced THHEiRRIGRSE d as an Qﬂéaﬁﬁb‘éﬁafﬁ?lé?gt QFh 3&@& @&Sng

to the inventiom stawml%a?almmd Iadpma/mjnsgnethede&anrphppaf:aa?eél enaly
appar at us syst e kg;é l& % c(grgcg estﬂ%ldna t eg lé‘l ‘} é)l’ esent
[ e Freth caro

case, in the bo Wever, appar atus system
can al so be used in Elal wirheea®f the e diaett otlaat oeagh fappahrtusestfnent

of tissue in theodienhcd1paijin £8" SXRLE (LI connektaalero 3ene

Furthernore, the apparatus system accor ing to i nvention _is not
restricted £8 mEAMSCHi dsURFt 1 aBYl | @lyon one system lead with

connecting cables for the transmission of data, video
data and power, the number of free connecting cables of
a system of this type is greatly reduced. In this way,
the construction of an apparatus system of this type is

20 simplified and the risk of tripping over which is posed
by the system leads is reduced considerably.

The apparatus system according to the invention
was explained above using the example of a medical
apparatus system for crushing concretions, kidney

25 stones in the present case, in the body of a patient P.
However, the medical apparatus system can also be used
in pain therapy, osteorestoration or for the treatment
of tissue in the body of a patient, for example tumour
tissue.

30 Furthermore, the apparatus system according to
the invention is not restricted to medical fields of
application.



- 13 - Patent Jainms™ Appar at us system havi ng a connecti on

the C(()mmmmﬂ""mmn'"mESGZn((jSéaﬁ’ be’ oper bt ed as C:‘”ﬁ&g%i‘“ e
(0] ectiion unit

i ndependerit |y of ohe snot her and i ndependently

(1), each apparatus (5, 8, 9, 10) having a systemlead (11, 36)
conprising a plurality of connecting'cé lés (19 to 23) connected to 10
a system connector (12, 32) and the connection unit (1) havi ng pl ug
devices (13 tBateBf Clagimsthe system connectors (12, 32) for the
pur pose of connecting the apparatuses (5, 8, 9, 10) to the connection
unit (1), all the electrical connecting cables (19 to 23) 15 required
to operate an ab)par at us“PB2Y8tug syAtem RA¥ENTG a GRRNERE H c¥RBitned )i n

t he system | eadafdl apP@rasfusielse (5, appanahus,g5whfhhgcaﬂ0)x; conﬁECtﬁﬁ
Appar at us system.a di | il N I C t he. connecting. cabl es
conpri se da%éa (%, C@% ar)g) Oe%:%ﬁ'l \r:]iu(%‘é‘cg‘ (é%‘I S o3 ounBe s%fﬁ?ltg‘abl%%
(22, 23). 3intendagpindepsndgstdm afcomne raatded #ind liraterendently

whi ch the plug deviceRs édmnd@:i&) ahikheronn i 0 nJ ), gt h
systen1connector3 (12) and the syste% (fZEagéa?ll %) %ﬁ%gaé%épgfug@s (5
8, 9, 10) are ot%hn 58ViPgend calvyfam gnlead 411, * 3f)pacemprisisgema
according to onplefalieynmefl connelct idg idapte£h(ihecgonReCidpmdditida () has

gécgfgfagogg ong %?ggggz%§h§g§g°g$31§?4ﬁﬁ)wﬁpéﬁtpﬁe9§gﬂ%§§ﬁ%§‘Eﬁﬁie@b) has
at least one havbngroblvgnpwlesriqe?C). (13 to 18) for the system
connectors (12, 32) for the purpose of connecting the
apparatuses (5, 8, 9, 10) to the connection unit (1),
all the electrical connecting cables (19 to 23)
15 required to operate an apparatus (5, 8, 9, 10) in each
case being combined in the system lead (11, 36) of the
apparatus (5, 8, 9, 10).
2. Apparatus system according to Claim 1, in which
the connecting cables comprise data (19, 20) and/or
20 wvideo (21) and/or power supply cables (22, 23).
3. Apparatus system according to Claim 1 or 2, in
which the plug devices (13 to 18) of the connection
unit (1), the system connectors (12) and the system
leads (11) of the apparatuses (5, 8, 9, 10) are of an
25 identical design.
4. Apparatus system according to one of Claims 1
to 3, in which the connection unit (1) has at least one
communications bus (24).
5. Apparatus system according to one of Claims 1
30 to 4, in which the connection unit (1) has at least one
control computer (PC).



