1 SOLDERI NG DEVI CE W TH COVPUTER- BASED SENSOR SYSTEM The i nvention
pertains to a soldering device for soldering work pieces according
to the preanble of the main claim 5 Soldering devices of the generic

type frequently are difficult to contrgl wth respect to their
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sol deri ng devi ce. “Accor resent 1 nvention, this objective
is attaisned with the characteristics of the nain claim 20
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The present invention is based on the objective of proposing a novel

15 soldering device.

According to the present invention, this objective is attained with the

characteristics of the main claim.

20 Advantageous embodiments of the invention form the objects of the

dependent claims.

The objective of the invention is attained in that the soldering device for
soldering work pieces features at least one heating element, at least two
25 heating current supply lines and at least one sensor, wherein the heating
element can be supplied with a heating current via the heating current
supply lines, and wherein the soldering device features a computer unit,

wherein the sensor is connected to the computer unit.

30 The soldering device may essentially be realized arbitrarily. It may
consist of a soldering iron designed for being connected to a control unit

or, for example, an autarkic handheld soldering iron.



The heating el enent also may essentially be realized arbitrarily. The
heati ng el enent serves for heating the soldering tip and is supplied
wth a current via the two heating current supply lines. 5 The

sol dering device may furthernore feature at | east one sensor. The
sensor can neasure any physical paraneters, particularly a
tenperature. It is particularly advantageous to control the heating
current for the heating elenent based on these neasurenents. 10
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of conpgcting |ines between the sensors and the 25 control device is
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soldering device. It would be possible, for example, to measure the

15 temperature at the soldering tip, the temperature of the heating element
or even the temperature in the region of the handle of the soldering
device. It would even be conceivable to provide a sensor in the form of
an identification sensor that provides the soldering device with a distinct
identification feature.

20
The readout of the sensors is usually carried out by a control device that
may be situated inside or outside of the soldering device. If the sensors
are locally spaced apart from the control device by a significant
distance, a plurality of connecting lines’between the sensors and the

25 control device is required if a multitude of sensors is provided.

It is also known to assign a transducer component to each sensor and to
bundle the supply lines leading to the sensors in accordance with the One
Wire principle. However, this not only requires numerous transducer

30 components, but also special sensors or actuators, respectively. These
special sensors or actuators have the disadvantage that they are very

inflexible with respect to their function and also expensive with respect



speci al sensors or actuators have the di sadvantage that they are very
inflexible with respect to their function and al so expensive wth
respect 3 to their manufacture and procurenent. The inventive
sol dering device features a conputer unig, wherein the sensor or the
sensors is or are connected to the conputer unit. This 5 neans that
the supply lines of the sensors can be r?alized relatively short.
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conputer unit and the control unit. This connection is usually
realized wth a manageable nunber of only a few supply lines. 10 The
sensors ar elhiqth vedtvy sebbaringidelice fratoosmatcompuier uriihi whenkiasthiet
possible, if so required, to.pronpt the conputer unit to produce the
Connect | on €858 BEHS sEhsatoly O Fhe chuBs ikt rmonesr BRfCATEr ed
out by st heneiptiLrthenidpARdiideo el €68h60d FmasdrRdlivelye] HdvelRe
forwarded, for example, to the control unit, wherein it would al So be

15 possi bl shotorTlexdnher coaneetinacte thireceringbrniioist pro dmedelttivren the
line | ead'c%?ﬁﬁt%?‘&n@? aﬁﬁ”ﬂ%gt ¢ontrdl bnfi© Tthgglcg)%ﬁtg%hpﬁi@;&gu Iﬁ% Fealized

that a pluraliiy of neasure alues 1S av

nunber of eeRReChanggkbbRSnuilibes dff OViydeFewaxigplfp fihexi bility 20 and
only requires mninmal wiring expenditure. It is also possible to
expand the sensor arrangenent of the soldering device, for exanple,

by addipg anps r; i Bt | I i pendi I
this calge, it ?‘g{sr?grge%%g lpg\é\fuafc?lg&}%o cotnhgﬁ]@t%ogﬁggghrt%g'a?mézg{a%é:’rgis}gr
to the compuisetblanif so Aedufietlako peongctthenccoahpsrsresilt t6 grddhicbghe
devices, for exanple, in a hus ;éftegécan al so be easily realized.

y 4
30 In addi CP8fectIRg @pﬁﬁieﬁ@dnfsﬁp dl b mefasusemeah £41 tih_ﬁ\“()l?f?‘rﬁﬂréﬁd out
fromthe g §5m'ﬂ{ﬁ'rt]{:ar uhf a X P8 terhAneBCmE RN el viliet c NAGe

positive effects on
forwarded, for example, to the control unit, wherein it would also be

15 possible, for example, to connect the sensor to the connecting line

leading from the computer unit to the control unit.

This means that a plurality of measured values is available with a
minimal number of connecting lines. This provides maximum flexibility

20 and only requires minimal wiring expenditure.

It is also possible to expand the sensor arrangement of the soldering
device, for example, by adding another sensor, with minimal installation
expenditure. In this case, it is merely required to connect the additional

25 sensor to the computer unit.

A digital connection of several soldering devices, for example, in a bus

system can also be easily realized.

30 In addition, the combined forwarding of the sensor information from the
computer unit, for example, to the control unit has positive effects on the

diameter and the weight of this connecting line between the computer



di aneter and the weight of this connecting |ine between the conputer
4 unit and, for exanple, the control unit. The handl e region of a
sol dering device and the size of plug-type connectors can al so be
realized in a nore slender fashion. In addition, the data

transm ssion is less susceptible to errors because the

el ect r omagnet.i
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sol dering device. In this case, the connection of a soldering
device, for exanple, to a control unit is realized via one of the
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with respect to its design, realization and expandability.

The type of communication with the computer unit may essentially be
realized arbitrarily. However, it is particularly advantageous if the

20 computer unit is connected to at least two computer unit supply lines,
wherein at least one computer unit supply line is identical to at least one
heating current supply line, and wherein the communication with the
computer unit can be realized via the computer unit supply lines. In this
case, it is possible, for example, to externally access the computer unit

25  within the soldering device. In this case, the connection of a soldering
device, for example, to a control unit is realized via one of the heating
current supply lines and one other supply line only. Additional supply
lines are not required in this case. The connecting line for connecting the
soldering device, for example, to a control device can have a very small

30 diameter. The flexibility of such a line is also advantageously affected.
The connectors of the connecting lines can also be realized with smaller

dimensions. The potentials of the heating element and the computer unit



30 dianeter. The flexibility of such a line is also advantageously
affected. The connectors of the connecting lines can al so be
realized with snmaller dinmensions. The potentials of the heating

el enent and the conmputer unit 5 can furghernore be decoupled due to
the additional conputer unit supply line. It may al so prove

advant ageous 't onnect 1he co ter. unit.to 5 separate conputer
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bet ween the heating el enent and the conputer unit can be avoided in

this case. 10 However, it would al so be possible that the conputer
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place in aceeial fashion. In this case, an inquiry regarding a
certain sensor is initially sent to the conputer unit 20 and the
conputer unit then ensures the interrogation of the desired sensor.
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15 The communication with the computer unit via the computer unit supply
lines may essentially be realized arbitrarily. The communication with a
digital transmission protocol is particularly advantageous. Such a
transmission usually takes place in a serial fashion. In this case, an
inquiry regarding a certain sensor is initially sent to the computer unit

20 and the computer unit then ensures the interrogation of the desired

sensor.

The interrogation may be realized, for example, in such a way that the
computer unit forwards the measured value to an external unit or simply
25  ensures that the desired sensor can be accessed via the computer unit

supply lines.

In another advantageous embodiment, the computer unit is connected to
the computer unit supply lines in accordance with the One Wire

30 principle. In this case, the computer unit supply lines not only serve for
the voltage supply of the computer unit, but also for the bidirectional

communication with the computer unit. In this embodiment,



30 principle. In this case, the conputer unit supply [ines not only
serve for the voltage supply of the conputer unit, but also for the
bidirectional comrunication with the conputer unit. In this

enbodi ment, 6 comrunication lines and sypply lines leading to the
conputer unit are conbined with one another. |In another advantageous

enbodi nent, the conp uter..unit IJne of 5 the sol dering device
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not only responsible for 1o supplying the solderlng device with a
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conmputer unit to address the correspondlng sensor. The control unit
in response recei ves, for exanple, 20 the neasured val ue of the
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by means of the control unit, the control unit relies on the data of
sensors in the soldering device.

15
In the proposed connection by means of the computer unit supply lines,
the control unit sends an interrogation command to the computer unit in
the soldering device and thusly prompts the computer unit to address the
corresponding sensor. The control unit in response receives, for example

3

20 the measured value of the sensor or is granted access to the sensor.

In another advantageous embodiment, at least one thermal element is
formed between the heating element and the heating current supply lines,
wherein at least one thermal voltage can be tapped on said thermal

25 element.

However, this combination of characteristics is not only effective in
connection with this invention. The realization of a heating element
based on this combination of characteristics alone provides the same

30 advantage. This combination of characteristics does not necessarily have
to be realized in connection with a soldering device. Heating elements as

such that feature these characteristics also prove advantageous. Heating



based on this conbination of characteristics al one provides the sane
30 advantage. This conbination of characteristics does not
necessarily have to be realized in connection with a sol dering

devi ce. Heating elements as such that feature these characteristics
al so prove advant ageous. Heating 7 elenents of this type can be
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supply lines as proposed in this application. The heating el enent

and the haeting eurerhsuspipplipesi aed vraseimapaeaitcanathgrowal element,
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heated is m ssing, for exanple, when the soldering tip is renoved,
the heating el enent may becone overl oaded and subsequently

destroned. SRSV EUEIE il TROS 8 ol AL co v
of the heatetgnehededsedoes thete ffadasSdre therool nedpoge Tioe 2he el
tenper 6%:[5 ur gleinqa%thﬁs c?rlnqgé ior%gth%ilpe’at;[nhgeefe%ﬂ. netr e?é&”tﬁe ?Iea%ir;}eg Ql?rar%;l?gupply
lines as proposed in this application. The heating element and the
heating current supply lines are in particular need of protection. For
example, modern heating elements of soldering devices become
increasingly smaller and more powerful. If the soldering device is
20 operated incorrectly or if the mass to be heated is missing, for example,
when the soldering tip is removed, the heating element may become
overloaded and subsequently destroyed. Thus it is particularly important
to monitor the temperature of the heating element. However, since the
temperature of the heating element does not necessarily correspond to
25  the temperature in the soldering tip, the temperature of the heating
element should be determined directly on or even better in the heating
element itself. One particularly suitable option for realizing this is the

thermal effect.

30 For example, if a soldering tip of the soldering device is removed during
the operation of the soldering device, the energy of the heating element

can no longer be released outward. In this case, there is the risk that the



el enment should be determined directly on or even better in the
heating elenent itself. One particularly suitable option for
realizing this is the thernmal effect. 30 For exanple, if a soldering
tip of the soldering device is renoved dgring the operation of the
sol dering device, the energy of the heating el enent can no | onger be
rel eased oytward. In this case, there.is the risk that e 8 heating
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15 Another advantage of forming the thermal element between the heating
element and the heating current supply lines can be seen in that no costly
additional installations are required. In this case, it is merely required to
manufacture the elements that form part of the thermal element of
suitable metallic materials.

20
The heating element and the heating current supply lines may essentially
be realized arbitrarily. In one particularly advantageous embodiment, the
heating element consists of a first metallic material, the first heating
supply line consists of a second metallic material and the second heating

25  current supply line consists of a third metallic material. This allows a
particularly flexible manufacture and also a simple retrofitting of the

thermal element.

The same effects can be achieved in an even simpler fashion if only the
30 ends of a heating spiral forming the heating element are provided with a

metallic material that forms part of the thermal element.



supply line consists of a second netallic material and the second
heating 25 current supply line consists of a third netallic material.
This allows a particularly flexible manufacture and also a sinple
retrofitting of the thermal elenent. The sane effects can be
achieved in an even sinpler fashion if only the 30 ends of a heating
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this measurement be carried out between the heating wires. This voltage

measurement may take place, for example, within the soldering device,
15 but may also be realized, for example, by means of a control unit, to
which the soldering device is connected with its heating current supply

lines.

In another advantageous embodiment, the thermal element can be

20 connected to the computer unit in the form of a sensor. This provides a
simple option for measuring the temperature of the heating element
without a noteworthy increase in the installation expenditure. In this
case, the computer unit determines, for example, the voltage between the
heating current supply lines or enables, for example, a control device to

25 measure the voltage between the heating current supply lines.

In another advantageous embodiment, the soldering device features a

sensor for detecting the use and/or a movement of the soldering device.

30 This characteristic, however, is not only effective in connection with the
present invention, but also produces its effect in an autonomous

invention.



case, the conputer unit determ nes, for exanple, the voltage between
the heating current supply lines or enables, for exanple, a control
device to 25 neasure the voltage between the heating current supply
i nes. In another advantageous enbodi nento, the sol dering device
features a sensor for detecting the use and/or a novenent of the
sol dering device. 30 This characteristic, however, is not only
effective in connection with the present invention, but also

produces its sehkecbfithianypaioadblous dersegnheake ditl/of SevSemaft dhilke
type is able to detect the use and/or. a novenent of the soldering
devi ce or iYolgpengglader iy deiccwliering daviralis iprasedlentiase. ddvisor

output ~can d%\%sgg?)%r#%aﬁ)ﬁae”ﬁ% foflexdat Aet ifgﬁgtepeectgﬁgtfé 1589 Ahe

sol deri ng S I'S possi Bl'e because’ sol derin evi ces are

usual |y 5 displeded divicagThhe ispbdeibiledeprocess]dagrad g idewiadsl yrenhamlly

they are noved toward thﬁ sol dering point or away fron1th§ sol deri ng

poi nt. DuriH§Plased d¢agtthse0ldGHNBDRORES S HEIGHIET Ideines ey fge moved

moved. 1o ARl GelfdaRGA bagGHTEERY SUARI GARCPRI PLET YRLEL: e

The soldering device Is t swtched into a stan
not only pridiettmses,iwharthiecutlderintghéepiaetis ciqgiahbrgd e bopenanpde shieh

as, for exgﬂgke, t he heatin? el ement and thg &ﬁldering t|£,.but al so
reduces t he' @BV § TERS SHBPI TN I HUETTIRSRS- {RPS A Jpengriddredsithgha
15 novegents okl e ipdea Qkad 19 SRIMRN I Ng device is maintenance-free
and contactless. Solutions known so far were dependent, for exanple,

on additional nechanical and/or electrical or el ectronechani cal
in the.form of

ol octrical THOMECTonreetedh 1HE SEhrE Rt el Run R Then s sy
stand. Thesg 20r eQkii{jlenshé behhapnalet dn@Guid 8 § @R P epdivhrgsov t h
oo Comadurny the enSrgy consumption. In Addition, this fype of detecting &

15 movement or the use of the soldering device is maintenance-free and
contactless. Sclutions known so far were dependent, for example, on
additional mechanical and/or electrical or electromechanical
attachments. This was realized, for example, in the form of electrical
connections between the soldering device and the holding stand. These

20 solutions furthermore required high expenditure with respect to the
routing of electrical lines, the mechanical devices for accommodating
sensors and actuators, as well as their control and evaluation. Due to this
system configuration, the reliability of the function also was frequently
limited in solutions of this type.

25
The sensor for detecting the use and/or a movement of the soldering
device may essentially be realized arbitrarily. In one particularly
preferred embodiment, however, the sensor is realized in the form of an
acceleration sensor. This allows a simple and cost-efficient detection of

30 amovement or the use of a soldering device. Sensors of this type can be

inexpensively purchased in the form of accessory components and can

also be easily evaluated.



sensors and actuators, as well as their control and eval uation. Due
to this systemconfiguration, the reliability of the function also
was frequently Jlimted in solutions of this type. 25 The sensor for
detecting the use and/or a novenent of the soldering device may
essentially be realized arbitrarily. In one particularly preferred
enbodi nent, however, the sensor is realized in the formof an

accel eration sensor. This allows a sinple and cost-efficient

detection dh @&biaciRMeuRM g ust i8bYERANOAt, AhsQdBbF 1Y rdENEEE in FRBIBES
of this type can be _inexpensively purchased in the formof accessory
conponent s %nd PEQRIMEYsENser eB8T ey ampdpust edvman hpnd spprhaehes the

d [ h [ | i ' he_ f f.
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sol deri ag demhixent| wicasinishakéyobel agsheedinihathablenusie 1{hareeddi s 5
i mm nent, wherein the renoval of the human hand in all |ikelihood

i ndi cat es fRgicatp® R e solgeringhingaswastrudslawnThe proposed noti on
detection is not necessarily dependent on a connection to the

i nventive conputer-based sensor system but nmay also 10 be

i mpl ement ed lienp poscdedemionp rddeiezeidmis het hecessatilanl grmaldegdws a

i ndependent sol ution. In such an instance, the notion sensor is

directly &OBBSSHAN HolsHIY etV peMB uAPB2bes SBRERS YEUFE., thiitcBAKado
the mtlbonb%ef?xﬁg’lrerﬁéhteaﬁnt D& o FOITRY %rev'nﬂé tn tﬁg%oﬁ{#odlteég%ﬁgféa&%
I g data

advant ageous eftfects are achieved in this case. The neasur

of the sensodefendaistswdtiiog. theurhearmmidtonce, thowertbent sedsdihie directly
sol dering device jmay essentially be evaluated 20 arbitrarily. It is
advant ageodS°f¥%ecord the movenent of the sol dering

However, it would also be conceivable to connect the motion sensor to
15  the computer unit. The above-described advantageous effects are

achieved in this case.

The measuring data of the sensor for detecting the use and/or a
movement of the soldering device may essentially be evaluated

20  arbitrarily. It is advantageous to record the movement of the soldering
device in a virtual coordinate system. This may be realized based on the
data of the sensor for detecting the use and/or a movement of the

soldering device.

25  Soldering devices of this type frequently are also used in robotic
systems. In this case, it would be possible to record the two-dimensional
or three-dimensional motion curve in order to reproduce the moving path

of the soldering tip.

30 In another advantageous embodiment, the motion curve is recorded for
archiving and control purposes together with the respective soldering tip

temperatures determined at the individual points of the motion curve and



device in a virtual coordinate system This may be realized based on
the data of the sensor for detecting the use and/or a novenent of
the soldering device. 25 Sol dering devices of this type frequently
are also used in robotic systenms. In thizs case, it would be possible
to record the two-dinensional or three-dinensional notion curve in

order tor 0 : ving path of the soldering tip. 30 In
anot her ad&géf%g%%&é'ghgglﬁﬁent, the notion curve is recorded for

archiving and control purposes together with the respective sol dering

tip tenperatures determned at the individual points of the notion
curve and ibhe soldesrg Epsttionde vitased thehsaicddering depisetshopdd be

hed I ' [ e b imally.ad d h
neating. el GRS ohatn g P e efoyR i PSR iR BRI Gaa chAf

order te prhapetaridn@asolidarrideg tdeptocectamd sodderiayr @edike dddubkgidehe
operation thereof. An optimal thermal coupling between the heatin

el enent andr@H edisieger sTRgian Hhawed anb‘épta@wﬂég@a?al gopatimigchetaieen the
order to pn i I - IS i t.er e
“nternal goonces, s RO ELBEN e 1 JRI05} 4800 IR R ALY
di aneter, éxtedealo grommitrihcanchtdvereddhehength, should be ideally
adapted to the geonetry and | ength of the heating elenent. 15 One
enbodi ment of the invention is illustrated in the drawing and is

descrihgd i SxeMARALYe 2301100 ipﬁérgm Igh@mtel?ff @'rtﬁwmﬁel%ﬁ Rk, ds
shows a schematic representation of a solFderin devi e that s

real i zed i wdlhesftbrin oftsad b anainef e, soitderadl gyomemy dridyovirahoesth,
handhel d S%hgﬁ[é e ihrégﬂy\/\g&a%tgdft%nt tel genoanlwtsr?rca}i{c{)Penog%:hacr)]fjt}?e heating

element.

15 One embodiment of the invention is illustrated in the drawing and is

described in an exemplary fashion below.
In this drawing,

20 Fig. 1 shows a schematic representation of a soldering device that is

realized in the form of a handheld soldering iron.

Fig. 1 shows a handheld soldering iron with a functional section 02 and a
handle section 03. A soldering tip 04 is positively fitted over the
25 functional section 02. This positive fit results in an optimal thermal

coupling between the functional section 02 and the soldering tip 04.
The functional section 02 furthermore features a soldering tip
temperature sensor 05. The soldering tip temperature sensor 05

30 determines the temperature at the soldering tip.

The functional section 02 furthermore features a heating element 06. The



handl e section 03. A soldering tip 04 is positively fitted over the
25 functional section 02. This positive fit results in an opti nal
thermal coupling between the functional section 02 and the sol dering
tip 04. The functional section 02 furthernore features a sol dering
tip tenperature sensor 05. The soldering tip tenperature sensor 05

30 d i th . - I i P The f i
T R A
el ement 06 cosisi®aloifzeicn-4lneyformof a bifilar heating wire that

consists of a NiCr-alloy. The two respective connections of the
soldering tip tenperature sensor 5 05 and of the heating el enent 06

extend i nt a4t he handl e ,secti.on . T eat,i;n rrent. suppl | i nes
53 08 si't JHeDf OaBRp EoPhe ShiRsPong BIREAY 4BEnE iR TREARARRYY <shaSt

respect kve p8ngh dbfithe Hweaidnglaheneos HKbend Thes the BhnlRALEdtgo£ OB eNt
supply line 07 consists of a nickel wire and the 1o second heating
current supply line 08 consists of an iron wire. The second end of

the heatin Lr.en: Ly, i i vel . e
handherd saiLmeaing SR AER TERRIFE O€ SRR e findl
mat eri al s qkctibg dfeatt rgnakerwinto 0be absphidé reatl diedid Reating redddhent 06.

supply Iline 07 and the second heating current supply line 08, a
thermal el dientiraisheating qrgges sunid ynaag Odgeerdaenet addckpewipand the

heat i ng,cur, | J [ S13 i ich) e: erfj he
the t orber SFar S Pt ptfhsubfly UGS chhslRERT T d PRl
ef fect. Theebondleadsefthohe88npurirhentnoueplyonhas nesarvtidptdftends oan

sensor 09. 2 he j.dentificatian sens 09 represents..a distingt.
Tdenti f1 cacfaRerEndiad sohdfinaceet Bl foes e Bl BT ror hetallic
handhel d sol 48ti19 oif"188 Kiatind1€1 AL @GWeoﬂrﬁ%édﬂ%\%%ﬁ%xﬁ supply
contains an | O transducer conponent 13, by neans of i ch addlﬁlonal

sensors andiner 0Actndatlor seeamrd beating current supply line 08, a thermal element

15 is formed of the heating element and the two heating current supply
lines. This makes it possible to determine the temperature of the heating

wire itself based on the thermal effect.

The handle section 03 furthermore contains an identification sensor 09,
20 The identification sensor 09 represents a distinct identification feature

that makes it possible to identify the handheld soldering iron 01.

The handle section 03 furthermore contains an IO transducer component
13, by means of which additional sensors and/or actuators can be

25 connected in accordance with a conventional principle.

In addition, the handle section 03 also contains a use sensor 10. The use
sensor 10 makes it possible to detect a motion of the handheld soldering
iron 01. When the soldering iron is not in use, the heating current supply

30 can be shut off via the heating current supply lines 07, 08.

In addition, the handle section 03 also contains a handle section



25 connected in accordance with a conventional principle. In
addition, the handle section 03 also contains a use sensor 10. The
use sensor 10 nmakes it possible to detect a notion of the handheld
soldering iron 01. Wen the soldering itgon is not in use, the
heating current supply 30 can be shut off via the heating current

supply lines 07, 08. In_additi.Qn he, _hand| e sectio 3.also nt al ns
2 Pondl e sSEmPsrRde SBRfErdr S abiEs P S TGS RERE sBaf P f P AR
t enper at ur ¢t $88$®Ne 13 JRKEAHind thPesipblfut© vleher fidRahdie §&E agure
wi thin the handle section 03. This nakes it possible, for exanple,

to prevent Tiie mpesniiopossibha, e fyammicutedreserhih ¢ onpeator fgomi risg
of the sen§8r%685, 06, 07, 08, 09, 10, 11 and 13 are connected to
t he i nput SHHE®6t a conputer unit 12 integrated into the handheld
soldering iron 01 along the shortest route possible. The conputer
unit 12 is realized in the formof a mcrocontroller in this case. 10
The out put Tdiedecrneqthpe dbrasueerhaiprsors 45 Qurt,i @3.cohntet &d and thare

. . Mapfisors !
xtornal cORPRSRG Yy HE Tt e Rl & oy AL TR e PR T oy

t hi s enmbodihmadheld beldwat g igoc 0l rdoh gsthephorkégteod8e podsitie. Thwput er
15 unit supply line 15 are identical. Cbnseq¥entLy, the expendi ture
of the wi COMPHEE Wrt dRdsHgalimerdnsthegeymhg iz macoeondrolley fpdhispase.

the tWOIOhe%ﬂe’@utﬁ;ﬁ#@i@@?ofsﬁl%péé/mgiu%smg& 1@‘%%@(&69&&%@ ttoi ﬁ'l'@:al
supply | 2 t

conputer unit I ne 14. However, e conputer unit supply
| i nes may rcespecer waliy segpbntinest] oandtlibe Bulsderabihgs,dévi eemple, an

tely, f | e, without bei i dentigal t f
eati ng CurreR SATA] FHECS SHPERLH E et RavR a8t ¢ nat

have al ready been descri bed above.

In this embodiment, the heating current supply line 08 and the computer

15  unit supply line 15 are identical. Consequently, the expenditure of the
wiring out of the handheld soldering iron 01 is limited to the two heating
current supply lines 07 and 08 and the additional computer unit supply
line 14.

20 However, the computer unit supply lines may respectively extend out of
the soldering device separately, for example, without being identical to
one of the heating current supply lines. This results in the advantages

that have already been described above.

25 The complete connecting line between the handheld soldering iron 01
and another device therefore is realized in a particularly simple and

uncomplicated fashion.



25 The conpl ete connecting |ine between the handhel d sol dering iron
01 and another device therefore is realized in a particularly sinple
and unconplicated fashion. -15- Cains: 1. A soldering device for
sol dering work pieces, the soldering devjsce conprising: at |east one
heating elenent; 5 at |east two heating current supply lines for the
heating el enmgnt; and at |east one sensor that is connected to a
conput er uni ?ngharacterised in that the conputer unit is situated
wi thin the sol dering device and is connectable via conputer unit
supply lines.in agccqrdange . wi bde€ thE bdddekipg éevico camupBingr ol
uni t that isLarra%é@%ﬂmﬁgggﬁgén?ﬁ§%§§?§%¥%ng devi ce, wherein the
conput er unit suppliyast oredsatiag eleopdr able to: 10 (a) supply the
conputer unit with.a vol ; alek R heding eleinemtpdnd
comuni cat i on bet%@?ﬁ%?%ééggﬁga%iﬁﬁﬂﬁﬁ and the c?nhrol u 'It £e A
sol dering devi ce adestraie msm@%isabwqéd%ﬁé?W%Wgé ar %entg‘%alfl PhE
computer unit Comprl: e?&ﬂfisﬁli‘c& QGRRN R sbREringHevids and is@hstenblgiadempe
according to cl ai or "clarm 2, characterised fn t hat thﬁ CP@&ﬁ%%&i
Unit i s connesit egplytinatin heastnce with & A9atNaFe REAFPLELQH RO FREET FREERS n
at | east one conput er. . uni : “91%!- i lufer bie b9 dined @re aerdbEast one
heating curr 8Af! %ﬁﬁﬂ?mp EST%an %%g%gﬁﬁmﬁi isﬂ%ggsible ?%
Icom‘runi cate with l(d)eugpmmtcmput@nwtwﬂlaﬂtoﬁégebﬁﬁputer un}t ;gippl y it
ines. 20 4. A sol.deti.ng. Al ALHQE AR betwed M computafunt bad thecohtrelgmit.
3, characterised i a@ﬁ% ﬁgg%ﬂgggt oﬁ%h?ﬁ%rnal eleng;t, on which at
| east one thermal voltage can be tapped, is forned between the
heating el emgnt and_the ' i &0hinSU BiRrattekibdaes tha@he Smphter unit
sol deri ng dgs?ce 2%%%fﬁngﬁkgggﬁgMgﬁiag?ﬁclains 1 to 4, characterised
in that the deatidengmidraoeintliieconsists of a first netallic material
the first heating current supply line consists of a second netallic

mat eri al &nd the second heating current suppl | i ne consi,st
third 3, A soldering device agcording to claim 1 BPidin 2, haracterised i BarHe Bmputer

unit is connected to at least two computer unit supply lines, wherein at least one computer unit
supply line is identical to at least one heating current supply line, and wherein it is possible fo

communicate with the computer unit via the computer unit supply lines.

20
4 A soldering device according to any one of claims 1 to 3, characterised in that at least

one thermal element, on which at least one thermal voltage can be tapped, is formed between

the heating element and the heating current supply lines.

25 5 A soldering device according to any one of claims 1 to 4, characterised in that the
heating element consists of a first metallic material, the first heating current supply line consists

of 2 second metallic material and the second heating current supply line consists of a third

metallic material.

30 6 A soldering device according to any one of the preceding claims when dependent on

claim 4. characterised in that the thermal element can be connected to the computer unit in the

form of a sensor.

7 A soldering device according to any one of claims 1 to 6, characterised in that the

35  soldering device comprises a SEnsor for detecting use and/or movement of the soldering-device



metallic material. 30 6. A soldering device according to any one of

t he preceding cl ai ns when dependent on claim4, characterised in
that the thermal elenent can be connected to the conputer unit in the
formof a sensor. 7. A soldering device ording to any one of
clains | to 6, characterised in that the 35 sol dering device
conprises a sensor for detecting use and/or novenent of the sol dering
device -16- 8. A soldering device according to claim7, characterised
in that the sensor, {Rerdgtasdeiagrdiigte claie’ ahaicmistiiv EReHE SHFOT Petecting

sol dering device conprises an, accel erati ceraftorS@h@Lr i NQ
devi ce accor dthhgﬁﬁta@d/%ﬂra‘ivﬁﬁn‘?ntht%EF‘géeﬁflge cqrr%a('?)a ?%r%iméeé 'n that a

mul tidi mensi onal notion curve is defined at | east by the sensor for

detecting the use and/or a rroven?nt@%{a.tI?%ra%hdaegﬂapagtegﬁgii&@malO. A

sol deri ng devi.ce abeYfumsgenies 2aFRP NG aracterised in that the

motion curve SR fismonees dueg el defnedwt ehst by e smedreri dnigeting Aot
and a correlating tine. , X
movement of the soldering device.

10. A soldering device according to claim 9, characterised in that the motion curve is

10  recorded together with a correlating temperature and a correlating time.



