- 1 - A SYSTEM FOR THE EXCHANGE OF | NFORVATI ON BETWEEN A MACHI NI NG
APPARATUS AND A TRANSFER DEVI CE The present invention refers to a system
for the exchange of information between a machi ning apparatus, as for
exanple a lathe, a mlling nachine, a-slpark erosion machine, a wire erosion
machine or the like, and a transfer device, as for exanple a robot, for
delivering not yet machined (blank) or partially machi ned work pieces or
tools to the machining apparatus, or to renove nmachi ned work pieces or
tools fromthe machi ning apparatus. A transfer device is used particularly
in the case if a mass production is not possible, i.e. in manufacturing
smal | quantities of machi ned products, whereby often different pieces have
to be nmachined, requiring particular tools for their machining. The
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It nmust be ensured t transter device and the machi ning apparatus are
concerted i nBETWEEN tAMACHINING ARPABATIUS AND & TRANSRER DY i zed.
Bot h the nmachi ning apparatus and the transfer device are provided with a
control unit for controlling their operating sequences, whereby the control
unit of the machining apparatus controls the sequence of a machining
operation. In order to ensure a reliable and correct cooperation of
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production is not possible, i.e. in manufacturing small quantities of machined products,
whereby often different pieces have to be machined, requiring particular tools for their

machining.

| The transfer device performs an exchange of work pieces and/or tools, whereby it must
be ensured that the transfer device and the machining apparatus are concerted insofar
as their particular operation steps are synchronized. Both the machining apparatus and
the transfer device are provided with a control unit for controlling their operating
sequences, whereby the control unit of the machining apparatus controls the sequence
of a machining operation. in order to ensure a reliable and correct cooperation of
machining abparatus and transfer device, their particular control units have to perform an
exchange of information and data, respectively. Such exchange of information can be
performed in different ways. The transfer device can transmit information to the control
unit of the machining apparatus via its control unit, or the machining apparatus can
transmit information to the control unit of the transfer device. According to the transmitted
information, subsequently a synchronization and a step-wise clocking of the machining
apparatus and of the transfer device is performed. However, it is also possible to provide
a superordinate system for the control of the machining apparatus and of the transfer

device.




- 2 - Herein, the case should be considered in which the machining
apparatus, performng as a so-called naster, transmts information to the
transfer device in response to machining steps that have been perfornmed by
t he machi ni ng apparatus to thereby acti¥ate the transfer device. This case
will often occur in practice since there are many nmachi ni ng appar at uses
already in practical use that are upgraded by the addition of a transfer
devi ce. An exchange of information and a conmunication, respectively,

bet ween the control unit of the machining apparatus and the one of the
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by nmeans of handling apparatuses (transfer devices). They are adapted to be
clanped in a well defined position n the machine tools. The support nenbers
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NC machi nes in the systemand are collectively used. Assigned to the NC
machi neShaciosgst doeyrnart GH G8# 397 AScdisclpses axaapufaciufingasseaibiy eemarising.

2 RS o A SFAENAR IO M e A BSU B AR St e, |
r equest andmdrk piatesidre ededivedrironagiiginesc The dosle dandevarkiecddCansarabunted oxi t h
o & MBI SVROGH SRR ATAETRIBHITod i 87U DU TasBGe DS Bt BPaBOl he
E ; 33?; ChaRAintPadpRtaRIEES (RARKIEI dbARbS). ThHey dré ddiptdd &Bd Blantied & el N
defined position n the machine tools. The support members are provided with electronic
storage media containihg data for identifying the tools and work pieces and for controlling
the machining operation in the machine tools. The data contained in the storage media
can be read by data processing units which are part of handling apparatuses and which
are operationally connected to the control units of the machine tools. A general interface
is provided for communication between a machine tool and a handling apparatus. By
means of this interface, the contro! unit can call up the designation of the required work
piece, where after a transfer is performed. During the transfer, the data stored in the
storage media and containing information for the further machining of the work piece are

transferred to the control unit.

The document DE 39 38 950 A1 refers to a system for numerically controlled machining,

comprising a group of NC machines connected to each other, whereby machining



The docunent DE 43 23 950 Al refers to a nethod and an apparatus for
controlling novenents and/or processes of a tool that is noved al ong a
predet erm ned path by nmeans of a mani pul ator. The novenents and/ or
processes are synchronously controlled-8y a function generator and
superinposed to the feed notion along a path. The functions of the
novenment s and/ or processes are entered in function sections of the sane or
at | east proportional size and are stored at |east partially. After the
initialization, a repeated cyclical execution of the function sections is
per f or nEdgeams lare eschangedivaiwieandhe NC stachingssindhe systeouand ece colladtivelyasi s
Q

f t t hat t in.st I t. f th i od, of :
Funct1 gk avsites A Be N machim R aa ety Jrienacky deb Fhambisingf gy
DV eNe A RY-2320 e ASEE ToPEomniiitattig Wiltd afd TR6r@bR it sRRERG datito ditP
docunment WD 98/44399 A2 refers to a nethod of programm ng a safety-oriented

cont r ol framsareexterial deviges By sagans okthesd interfaces, prageen faading raguests argut

St at onraerpgtttm 2ol Suaching o R SRt AL bR, NGB8 (B0 RS o on
by a prieguasEdiaadieimirgtproframesastrattcdtiionh acioreimadiauenried toenésledted i n
the macros for assigning Input and output information are recalled. Thus,

this do¥Greashiaes Ehisslesumesnt does oot fefer i tha ranstegel workpiacegand/patopls,
control bdfﬁhtthe I’%?'S%?%?Hﬁ%’ﬁﬁ%?Eéq%"%zge@e%ﬁfﬁé%é‘%ﬂﬁ%?ecr o control wunit.

Ther eby, e use 0 aces as preferre rfaces (serial and
paral lel; Centronics and RS-232C and RS-449) for connecting peri pheral
(contraql) devices to the m.cro cantrol uni%oisnau gest ed

.- 4 -
Consi dettigoewnent BEAT 23 950 AhteTers i mashodgnd ArRargiusdor rentling. of
the ar tmoténfeﬁtébgﬁd/epﬁﬁd‘aesgé%bhs tb&‘{ﬁaf asgno&éu BloPY! FSreRicfiralifda bath < change
of information betweeh a machine tool and a transfer device in I ch the
exchangaeahs iofiaanasipiitatorc Thebroysméentsral/of prosassel arfd symnchreushdcadiiatlied

al l ows a sybseguent upgrade of a nmachine.tool with a transfe vice ..

W t houtSX BT aEgmeraRr 3na sUpefrifted i he Sred ool AR S poin. (T Ggyons
devi ce §hAklm&eemess didtor probBSS aRSerftafel RFuREESH Sb@tione\Wtthé Bafmeradse of
upgradi ng of a machine tool. This object is net according to the invention
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parti cul At SIRQALIBALE t fuhtfot LLEALRGRI R nEhAnBubly. The function
sections are calculated on the basis of parameters that are kept in storage at least for the
period of a function section. Thus, this document refers to the synchronization of
movements and/or processes of a tool during a machining operation.

The document WO 98/44399 A2 refers to a method of programming a safety-oriented
controi system, whereby safety-oriented control ruies for linking input signals and output
signals in the form of software macros are stored in a station of the control system.
Instructions are transmitted to the station by a programming device, by means of which
command sequences contained in the macros for assigning input and output information
are recalled. Thus, this document discloses the use of macros with regard to a (general)

control unif.

The document US 6,145,020 A refers to a micro control unit. Thereby, the use of printer
interfaces as preferred interfaces (serial and parallel; Centronics and RS-232C and RS-
449) for connecting peripheral {control) devices to the micro control unit is suggested.



According to the invention, a systemfor an exchange of information between
a machine tool and a transfer device for feeding blank or pre-nmachi ned work
pi eces or tools to the machine tool or for renoving machi ned products or
tools fromthe machine tool is disclosetl- whereby the machine too

conprises a control unit and an interface, whereby the control unit

noni tors and controls machining states of the machine tool and transmts

i nformati on regardi ng the machining states of the machine tool via the
interface to the transfer device to activate the transfer device, said
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r espectd maching test.r ucti on. The programmi ng of an existing interface can be
easily perfornmed by means of |1SO code. At the end of the transfer device,
an activation of a corresponding predeterm ned protocol is initiated. Such
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interface, particularly a Centronics interface. The information regarding
the stat'us of nmachining by the machi ne tool advantageously conprises a
transfer instruction for a work piece and/or a tool. Such a transfer
instruction preferably conprises a nagazi ne | ocation nunber, and a .
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: control unit assigned 1o it and reacting in response to the information. As the interface o
the machine toof, particularly a printer interface is used. Such an interface for connecting
a printer is normally provided in machine tools for printing protocols or process data;
thus, if a machine tool is upgraded by adding a transfer device, this interface can be
used without further expenditure to feed information to the transfer device for activation

thereof.

Thus, according to the invention, an interface of the control unit of the machine tool
provided for a printer is used for “printing” and issuing, respectively, instruction. The
programming of an existing interface can be easily performed by means of iSO code. At
the end of the transfer device, an activation of a corresponding predetermined protocol is

initiated. Such an interface is advantageously independent of the number of positions for



An initialization of the printer interface of the machine tool is perforned
preferably by loading a macro for issuing the information to the transfer
device; the control unit of the transfer device reacts, upon receiving the
i nformation, by activating a corresponddng protocol. As has been previously
mentioned, |oading a macro can be perforned easily by an operator of a
machi ne tool by neans of programm ng the appropriate | SO code.

Particularly, the transfer device perfornms an exchange of the work piece or
the tool in response to its control unit having received an exchange
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interface. By this check sum the data integrity of the transmtted

informati on i s ensured.
Particularly, in the system according to the invention, additionally a synchronization
means is provided for concerting and step-wise clocking the machine tool and the
transfer device. This synchronization means preferably comprises, in each case, digital
inputs/outputs of the machine tool and the transfer device. Particularly, the
synchronization means is also used for feeding back a handshaking in response to a
sent out information and a sent out transfer instruction, respectively, this is required
because the printer interface is unidirectional. Similar to the printer interface, digital
inputs/outputs normally are already present in machine tools and allow that signals from

the control unit are sent out or read in into it.

An initialization of the printer interface of the machine tool is performed preferably by
loading a macro for issuing the information to the transfer device; the control unit of the
transfer device reacts, upon receiving the information, by activating a corresponding
protocol. As has been previously mentioned, loading a macro can be performed easily by
an operator of a machine tool by means of programming the appropriate 1SO code.

Particularly, the transfer device performs an exchange of the work piece or the tool in
response to its control unit having received an exchange instruction from the printer

interface of the machine tool.

Moreover, it can be provided that the machine tool signalizes the readiness for an
exchange of a work piece and/or of a tool by sending a corresponding signal to its digital

output; this signal is fed to the digital input of the transfer device and is reset as soon as



At the side of the machine tool, there is provided a control rack
conprising the control unit, the printer interface and the digital

i nput s/ outputs of the nmachine tool, while at the side of the transfer
device, there is provided a control rac8—conprising the control unit, the
printer interface and the digital inputs/outputs of the transfer device.
Thereby, the control rack of the machine tool and the control rack of the
transfer device preferably forma single unit that may be an add-on of the
machi ne tool or of the transfer device; however, it could also be built-in
i nto t themadhine téa b longérhis ready drean eXchange. However dudah hiso hesmrpuidatie,
free standi ng rack. Thg afore mentl ned as wel| as further.ch racte{lstlcs
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fol | owi ng, present 1nvention wll be explained in detall with the help
of a preferred enbodi nent and with reference to the acconpanyi ng draw ngs.

Preferably, the control unit of the machine tool sends out an exchange signal together
with a check sum to the printer interface. By this check sum, the data integrity of the

transmitted information is ensured.

- At the side of the machine tool, there is provided a control rack comprising the control
unit, the printer interface and the digital inputs/outpuits of the machine tool, while at the
side of the fransfer device, there is provided a control rack comprising the control unit,
the printer interface and the digital inputs/outputs of the transfer device. Thereby, the
control rack of the machine tool and the control rack of the transfer device preferably
form a single unit that may be an add-on of the machine tocl or of the transfer device;
however, it could also be built-in into the machine tool or the transfer device, or it could

be a separate, free standing rack.

The afore mentioned as well as further characteristics and detaits of the invention will be
even more apparent to a person skilled in the art from the following detailed description
and the appended drawings, which represent characteristics of the present invention with

the help of an example; thereby, in the drawings,

Fig. 1 shows a block diagram of the system according to the invention with a machine

tool and a transfer device; and

Fig. 2 shows a flow diagram for explaining the operation of the system according to the

present invention shown in Fig. 1.



Fig. 1 shows a block diagram of a system according to the present

I nvention. The system conprises a machine tool 1 and a transfer device 11.
The machine tool 1 can be a lathe, a mlling nachine, a spark erosion
machine, a wire erosion nachine or the-Tirke. The transfer device 11 can be
desi gned, for exanple, as a robot adapted to deliver blank work pieces or
tools to the machine tool 1 or for renoving nachi ned work pieces or tools
fromthe machine tool 1. A coordination between the nachine tool 1 and the
transfer device 11 is perforned by neans of an exchange of information
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to clarify the assignnent of the particular control units 3 and 13,
interfaces 4 and 14 and digital inputs/outputs 5 and 15 (normally 24V) to

the parfshrithvir, FRrdisReRekiblitf i cidA8 I fibalditpaerAd appearing at the digital
outputs, which can be used by the transfer device for calculating a position. The creation
of bit patterns, thereby, can be done by an operator by means of simple programming
using an ISO code. However, it can happen that not enough digital outputs are available
in already present machine tools, and sometimes it is not possible to add more digital
outputs to a present machine tool. The number of the required digital outputs depends on

the size of a storage area of the transfer device in which transmitted signals can be

stored.



Further, the particular information or data streans a and b between the
Interfaces 4 and 14 and the digital inputs/outputs 5 and 15, respectively,
can be seen. The information streama runs unidirectionally fromthe
printer interface 4 of the machine toot8%to the interface 14 of the
transfer device 11. It contains an instruction, being a printer instruction
due to the fact that it originates fromthe printer interface 4, which
requires that a piece, for exanple a work piece or a tool, of the nmachine
tool has to be exchanged. This information, i.e. the exchange instruction a
for t helnath@falebchwmg, a$ anlexample,si elmpzle\ﬂmtmdlment of a cominyenicating exehange«ff ace
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directions between the digital inputs/outputs 5 of the machine tool 1 and
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aﬁu&@f&r%:ﬁ{%o‘iﬁad?ﬂrﬂér%f@ﬁd@hcénprl nt request” a can take

place also prior to nmachining a work piece in order to load a work piece to

be nmachined into the machine tool 1. Mreover, a "print request” a can be
created fl%er % bgﬂic%farqﬁ(f%ﬂﬁg%r?%r QalPHreams a and b between the interfaces 4 and

14 and the digital inputs/outputs 5 and 15, respectively, can be seen.

The information stream a runs unidirectionally from the printer interface 4 of the machine
tool 1 to the interface 14 of the transfer device 11. it contains an instruction, being a
printer instruction due to the fact that it originates from the printer interface 4, which
requires that a piece, for example a work piece or a tool, of the machine tool has to be
exchanged. This information, i.e. the exchange instruction a for the activation of the
transfer device 11, is received via the interface 14 of the transfer device 11 by the control
unit 13 of the transfer device 11 and causes the control unit 13 of the transfer device 11
to activate a protocol for performing different operation steps, as will be explained in

more detail with reference to Fig. 2.

The information stream b runs in both directions between the digital inputs/outputs 5 of
the machine tool 1 and the digital inputs/outputs 15 of the transfer device 11. It contains
signals for the synchronization of the machine tool 1 with the transfer device 11, as will

also be explained in more detail with reference to Fig. 2.



Mor eover, during step Si, connections are established between the nmachine
tool 1 and the transfer device 11, particularly between the interfaces 4
and 14 as well as between the digital inputs/outputs 5 and 15. At the side
of the transfer device 11, this is showWwh—by a step S2, also showing a
waiting state of the transfer device 11. At the side of the transfer device
11, in a step S3, it is checked whether or not the system has been
established. Moreover, in this step S3, according to a | ater described
second enbodi nent, it can be checked whether or not the machine tool 1 is
in a state of readi ness for an exchange of a work piece and/or a tool. If
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by the control unit 3 of the machine tool 1, if - 10 - such exchange is
required at the side of the nachine tool such requirenent is detern ned
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transfer device 11, in a step S3, it is checked whether or not the system has been
established. Moreover, in this step S3, according to a later described second
embodiment, it can be checked whether or not the machine tool 1 is in a state of
readiness for an exchange of a work piece and/or a fool. If the result if the check is NO, a
reset to the wait state in step S2 is performed. Otherwise, if the result of the check is
YES, the program sequence at the side of the transfer device 11 proceeds to a step S6.

After the step S1 having been finished at the side of the machine tool 1, the system is
ready so that the machine tool 1 can be loaded by the transfer device 11, and at the side
of the machine tool 1, the sequence proceeds to a step S4. In this step S4, a sub-
program requesting an exchange is started by the contro! unit 3 of the machine tool 1, if



After the step S7, the sequence at the side of the transfer device 11
continues to a step S8 in which it is acknow edged that a work piece and/or
a tool has been exchanged in the machine tool 1. Such acknow edgenent is
real i zed by means of sending a signal -filfom a digital output 15 of the
transfer device 11 to a digital input 5 of the machine tool 1 since the
printer interface 4 of the machine tool 1 can transmt signals only in a
direction fromthe machine tool 1 to the transfer device 11. -11 - whether
or not an exchange of a work piece and/or tool has been acknow edged by the
t r ansf esuatiesxchangae s reiquired aitbeside &f th@mamn@&pjéln@ucbfeqm@r@eraes of the
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(YES). the waiting state in step S2. If, however, the answer in step S6 is YES, the sequence at

the side of the transfer device 11 continues to a step S7, in which an exchange of the

work piece or the tool is performed which has been initiated by the “print request” on the
basis of the parameters transferred to the sub-program in step S3.

After the step S7, the sequence at the side of the transfer device 11 continues to a step
S8 in which it is acknowledged that a work piece and/or a tool has been exchanged in
the machine tool 1. Such acknowledgement is realized by means of sending a signal
from a digital output 15 of the transfer device 11 to a digital input 5 of the machine tool 1
since the printer interface 4 of the machine tool 1 can transmit signals only in a direction

from the machine too!l 1 to the transfer device 11.

At the side of the transfer device 11, the sequence after step S8 returns to the waiting

state in step S2, while at the side of the machine tool 1, a check is performed in step S9



- 12 - The sequence has been descri bed above for a single exchange of a
wor k pi ece and/or tool. According to the system of the invention, such an
exchange can be performed, by sinply initiating the sub-program whenever a
wor k pi ece has been finally machi ned byireans of a machi ni ng program thus,
the main program (the machini ng program and the sub-program are executed
alternately. According to the invention, it is easily possible to upgrade a
machine tool with a transfer device and to coordinate them w t hout the need
to significantly nodify the machine tool. It is only required to | oad a
macr o iwhethdeor hat amakthangecfreawbrinpiete @indfar toolhas beent aginwlgdgedhyithn s
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returns, according to a first embodiment to be described later, to step S4 in which a “print
request” is sent out, or, according to a second embodiment, the sequence is stopped to
wait until the answer is YES. If the answer is YES, the sequence at the side of the
méchi_ne ool 1 continues to a step $10 in which the machining program to be performed
by the machine tool 1 is started; this means that the sub-program is left and the main

program is resumed.

The first and second embodiments, which have been shortly addressed herein before,
relate {o the case in which the machine tool 1 is not ready for an exchange of the work
piece and/or tool. In this case, -which is relevant for the reliable operation of the system-,
it is required that an exchange compellingly cannot take place; the result is that the “print
request’ and an exchange request, respectively, has to be canceled. This can be

accomplished in one of two possible ways:

In a first embodiment, the “print request” can be cyclically repeated; according to the
description herein above, this is the case if the answer in step S9, in which an

acknowledgment of an exchange of a work piece and/or a tool is awaited, is NO.

in a second embodiment, for example after the sub-program in step S4 has been calied,
a signal can be sent to a digital output 5 of the machine too! 1 which indicates the
readiness for an exchange. That signal, appearing at a digital input 15 of the transfer
device 11, is recognized by the control unit 13 of the transfer device 11, as has been
previously described in connection with step S3; this signal is temporarily stored or
buffered by the control unit 13. In this case, only the receipt of an acknowledgement of
the exchange of a work piece and/or tool has to be awaited in step S8; a repeated
execution of step S6 is avoided. However, the signal for indicating the readiness for an
exchange at the digital output 5 of the machine tool 1 has to be reset after an
acknowledgment has been received that a work piece and/or a tool has been exchanged
in step S8 (YES). '



1. A systemfor an exchange of information between a machine tool and a
transfer device for feeding blank or pre-nmachined work pieces or tools to

t he machi ne tool or renoving machi ned products or tools fromthe nachi ne
tool, wherein the machine tool conprisd2-a first control unit and a printer
interface, the first control unit configured for nonitoring and controlling
machi ni ng states of the nachine tool and transmtting information regarding
t he machining states of the machine tool via the printer interface to the
transfer device to activate the transfer device, the transfer device
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It is only required to load a macro in order to enable the machine tool to transfer

“exchange requests” to the transfer device to activate the latter.



6. A systemaccording to claim5 wherein the synchronization device for the
machi ne tool conprises digital inputs/outputs of the machine tool and the
synchroni zati on device for the transfer tool conprises digital

i nputs/outputs of the transfer device. 7. A systemaccording to any one of
claims 1 to 6 wherein an initialization of the printer interface is
realized by |loading a macro for sending-t1#e information to the transfer
device, and the second control unit reacts by activating a correspondi ng
protocol upon receiving the information. 8. A systemaccording to claim7
wherein the transfer device perfornms, by neans of the second control unit,
a work pigece or tool .exchange according to the protocol upon receiving an
exchange %ﬁ@s‘:{la‘?‘ﬁgr‘ﬁ:the printer interface. 9. A system according to any
one of clains 1 to 8 wherein the machine tool is configured to indicate a
readi ness for the exchange of a work piece and/or tool by providing a
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transmitting information regarding the machining states of the machine toof via the
printer interface to the transfer device to activate the transfer device, the transfer
device receiving the information via an interface assigned to it and processing the
information by means of a second contro! unit assigned to it and reacting in response

to the information.

2. A system according to claim 1 the printer interface is selected from a group
comprising a RS-232/422 serial printer interface and a Centronics™ parallel printer
interface.

3. A system according to claim 1 or 2 wherein the information regarding the machining
states of the machine tool comprises an exchange request for a work piece and/or a
tool.

4. A system according to claim 3 wherein the exchange request comprises a magazine
location number and a positioning location for the work piece and/or tool and/or a
pivot operation for the transfer device.

5. A system according to any one of claims 1 to 4 wherein a synchronization device
synchronizes and step-wise clocks each of the machine tool and the transfer device.



12. A system according to any one of clains 1 to 11 wherein a first control
rack is provided for the machine tool with the first control unit, the
printer interface and the digital inputs/outputs of the machine tool and a
second control rack is provided for the transfer unit with the second
control unit, the interface and the digital inputs/outputs of the transfer
unit. - 15 - 13. A system according to cl#i-m 12 wherein the first control
rack and the second control rack forma single unit, which is either
coupled to the machine tool or the transfer unit, or is free standing.

6. A system according to claim 5 wherein the synchronization device for the machine
tool comprises digital inputs/outputs of the machine tool and the synchronization
device for the transfer tool comprises digital inputs/outputs of the transfer device.

7. A system according to any one of claims 1 to 6 wherein an initialization of the printer
interface is realized by loading a macro for sending the information to the transfer
device, and the second control unit reacts by activating a corresponding protocot
upon receiving the information.

8. A system according to claim 7 wherein the transfer device performs, by means of the
second control unit, a work piece or tool exchange according to the protocol upon
receiving an exchange request from the printer interface.

9. A system according to any one of claims 1 to 8 wherein the machine tool is
configured to indicate a readiness for the exchange of a work piece and/or toot by
providing a signal at a digital output of the machine tool, the signal being fed to a
digital input of the transfer device and being reset, as soon as the machine too! is no
longer ready for an exchange.

10.A system according to any one of claims 1 to 7 wherein the first control unit causes a
cyclically repeated transmission of an exchange request to the printer interface.

11. A system according to any one of claims 1 to 10 wherein the first control unit causes
the transmission of an exchange request with a check sum to the printer interface.

12. A system according to any one of claims 1 to 11 wherein a first control rack is
provided for the machine tool with the first control unit, the printer interface and the
- digital inputs/outputs of the machine tool and a second control rack is provided for
the transfer unit with the second control unit, the interface and the digital
inputsfoutputs of the transfer unit.
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13. A system according to claim 12 wherein the first control rack and the second control
rack form a single unit, which is either coupled to the machine too! or the transfer
unit, or is free standing.



