
- 1 -         Apparatus system              The invention relates to an
apparatus system,     for example of a group of medical apparatuses which
5 together form a medical workstation.            A  medical  apparatus
system  of  this  type     comprises, for example, a patient supporting
table, an     X-ray apparatus, a diagnostic ultrasound apparatus and     a
lithotripter having a shock wave source, which form a 10  workstation for
the  treatment  of patients  suffering     from stones, for example kidney
stones. As a rule, the     apparatuses of the medical apparatus system,
which are     known per se, can be operated completely independently     of
one another and separately designed, that is to say 15  each of the
apparatuses has, for example, a dedicated     housing or a dedicated
apparatus trolley with dedicated     data and power supply cables,
dedicated control and     further items 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 B1.             In  order   that
the   separately  designed 25  apparatuses  forming  a workstation can
exchange  data     with one another as needed during the treatment of a
patient, 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  in each case necessary between two
apparatuses for the     data  exchange  between  the  two  apparatuses.
The     apparatuses are supplied with power independently of     one
another by corresponding power supply cables which     connect the
individual apparatuses to power sources.   



- 2 -             The document "Your Guide to Setting Up Your     LaserJet
III Printer" from the company Hewlett Packard     dated  February   1990
with   the   printing  record     33449-90933 describes the connection of a
printer to a 5 personal computer PC. The PC and the printer in this
case form an apparatus system, the data exchange     between the PC and the
printer being carried out via a     serial or parallel interface. The
apparatuses are     supplied with power independently of one another via 10
separate power supply cables.             It proves to be disadvantageous
that the     electrical connections of the individual apparatuses to
one another for the purpose of data exchange and the     electrical
connections of the individual apparatuses to 15  power sources for the
purpose of power supply require a     multiplicity of connecting cables,
which complicate the     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   object,     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  is  achieved  according  to  the      invention by means of
an apparatus system having a      connection 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 to     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,     which
has corresponding plug devices for the system     connectors  for  the
purpose  of   connecting  the     apparatuses.   In  this  case,   the
connection  unit 5 preferably has means which, on the one hand, enable
and/or control the data exchange between the individual     apparatuses of
the apparatus system via the system     leads and, on the other hand,
ensure that the     apparatuses of the apparatus system are supplied with
10  power via the system leads. In this way, the connection     of
apparatuses  to  form  an  apparatus  system  is     considerably
simplified since each apparatus which is     intended to be part of the
apparatus system only has to     be connected by one system lead to the
connection unit, 15  via which the apparatus is supplied with power and via
which data is exchanged between the apparatus and other     apparatuses. In
this case, in accordance with one     variant of the invention, the system
lead 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.      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
cables which are not needed are in this case     temporarily stored in the
respective apparatus in such     a way that they do not have a disruptive
effect.  5          One embodiment of the invention provides  for     the
system  leads  and  system  connectors  of  the     apparatuses and also
the plug devices of the connection     unit to be of an identical design.
The identical     embodiment in this case has the advantage that the 10
system leads,  connectors and plug devices are,  as a     rule, inexpensive
to produce on account of higher     numbers. However, the identical
embodiment makes it     necessary to identify an apparatus which is
connected     to an arbitrary plug device of the connection unit, for 15
example in order to set up a data exchange between two     apparatuses.
Therefore, the system connectors and leads     of the different apparatuses
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 communications
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 computer to control     the data
exchange between the apparatuses of the     apparatus system via the
communications bus, or to make     the control computer superordinate to
the controllers 5 of the apparatuses, thereby enabling the apparatus
system to be controlled centrally from the control     computer. Such a
control computer may be, for example,     a personal computer (PC) having
corresponding control,     input/output and memory modules. 10         An
exemplary embodiment  of the  invention is     illustrated in the
accompanying diagrammatic drawings,     in which:     Figure 1 shows an
apparatus system according to the              invention in the form of a
workstation for 15           lithotripsy,     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   system
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-arch 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     adjustable patient
supporting table 9, and a diagnostic     ultrasound apparatus 10 having an
ultrasound head (not  5  illustrated).  The  medical  apparatuses  5,  8,
9,  10,     which are known per se and are not described in any
specific detail, can be operated independently of one     another and
independently of the connection unit 1 to     which they are connected in
the case of the present 10  exemplary embodiment. The apparatuses 5, 8, 9,
10 each     have, in a manner that is not specifically illustrated,     a
dedicated housing and/or a dedicated apparatus     trolley, dedicated
controllers and items of equipment     for operating them as intended. In
the case of the 15  present   exemplary  embodiment,   all   the   medical
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
- 7 -      stones and for the purpose of setting the focus     position of
the 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     the
diagnostic  ultrasound  apparatus  10   can  be     introduced for location
purposes.             In order to locate the kidney stones in the     body
of the patient P by means of the C-arch X-ray 10  apparatus 8 and/or the
diagnostic ultrasound apparatus     10 and in order to align the focus of
the shock wave     source of the lithotripter 5 with the kidney stones of
the patient P, it is necessary for the lithotripter 5,     the C-arch X-ray
apparatus 8, the diagnostic ultrasound 15  apparatus  10 and the patient
supporting table  9 to     exchange data with one another at least in part.
For     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, which system lead is illustrated by way of example
in Figure 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                 power
supply cables 22, 23 for power transmission. In     the case of the present
exemplary embodiment, all the     medical apparatuses 5, 8, 9, 10 and the
monitor 3 have     such a system lead 11 provided with a system connector 5
12.            However, the system lead and the system     connector of a
medical apparatus need not necessarily     be designed like the system lead
11 and the system     connector 12. Rather, the system lead and the system
10  connector may also have fewer or more than the five     cables
illustrated in Figure 2, depending on the     medical apparatus to be
connected to the connection     unit 1. A system connector 32, which is
designed     differently with respect to the system connector 12, is 15
diagrammatically  illustrated  by  way  of  example  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 five 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
video     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
- 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
present   exemplary     embodiment, the connection unit 1 furthermore has a
5 control computer in the form of a personal computer PC,     which is
connected to the plug devices 13 to 18 via a     communications bus 24. The
connections of the plug     devices 13 to 18 for the data cables 19, 20 of
the     system leads .11 or system connectors 12 are in this 10  case
routed  to  the  communications  bus  24  of  the     connection unit 1.
The connections of the plug devices     13 to 18 for the power supply
cables 22,  23 of the     system leads 11 or system connectors 12 are
routed to a     power supply unit 31 of the connection unit 1, which 15
supplies  all  the  apparatuses  5,  8,  9,  10  and  the     monitor 3
with electrical power via the system leads     11. The connections of the
plug devices 13 to 18 for     the video 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 5, 8, 9, 10.
In this case, the                                       - 10 -
information  can   be   displayed   successively   or     simultaneously,
it being possible to effect the latter     case by dividing the screen into
different, even     variable, areas. 5          However, for the purpose of
data exchange, the     medical apparatuses 5, 8, 9, 10 and the monitor 3
need     not  necessarily  be  connected  to  the  PC  via  a
communications bus, but rather may also be connected to     suitable
interfaces of the PC. 10          In  addition,  the  data  exchange
between  the     medical apparatuses 5, 8, 9, 10 and the monitor 3 and
also the data exchange between the PC and the medical     apparatuses 5, 8,
9, 10 and the monitor 3 need not     necessarily be controlled by the PC,
but rather may 15  also  be  effected  independently  of  the  PC  via  the
communications bus 24.             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 medical     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
clinical data network, with the result that the patient     and/or
treatment data can even be retrieved from a     central storage medium or
be stored thereon.             Moreover, the PC of the connection unit 1
can  5  also  be  replaced by  an  equivalent  control  computer     which
performs the functions of the PC. In addition,     instead of one PC, it is
also possible to provide a     plurality of PCs or control computers which
control or     handle the data exchange, the display of information 10  and
the  documentation and  can  communicate with  one     another.
Furthermore, it is possible, in principle, for     the procedure for
treating a patient P to be controlled     centrally for example from the PC
of the connection 15  unit 1 or else from one of the medical apparatuses,
for     example the lithotripter 5.             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 also be arranged     on a wall-,
floor- or ceiling-mounted holding arm 



(articulated arm). 35          It  thus   becomes   clear  that   a
medical     workstation can be constructed in a simple and modular
manner, preceding from the connection unit 1, by     connecting  different,
separately  designed,   medical                                       - 12
-      apparatuses which can be operated independently of the
connection unit 1. The connection unit 1, which     preferably has a PC and
a communications bus 24, in     this case enables the data exchange between
the 5  individual   apparatuses,   the    visualization   of
information  obtained  by   means  of   the   medical     apparatuses, and
the documentation of patient and/or     treatment data, and ensures that
the apparatuses are     supplied with power. In this case, the connection
unit 10 1 may be constructed as an apparatus trolley or else as     a
stationary unit. Equally, the medical apparatuses may     also be designed
as stationary units or mobile units.            By virtue of the fact that
each apparatus of     the medical system is in this case connected to the
15 connection unit 1 by only 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 Claims       1.     Apparatus system having a connection
unit  (1)     and apparatuses (5, 8, 9, 10), which can be connected  5  to
the  connection  unit  (1)  and can be operated as     intended
independently of one another and independently     of the connection unit
(1), each apparatus (5, 8, 9,     10) having a system lead (11, 36)
comprising a     plurality of connecting cables (19 to 23) connected to 10
a system connector (12, 32) and the connection unit (1)     having  plug
devices  (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  video (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).    


