SOLDERI NG DEVI CE W TH COMPUTER- BASED SENSOR SYSTEM The invention pertains
to a soldering device for soldering work pieces according to the preanble
of the main claim 5 Sol dering devices of the generic type frequently are
difficult to control wth respect to their heating power. One probl em
consists of determning all anmbient conditions by means of sensors because
sinple options for determning all anbient conditions are frequently not
avail able. Even if 10 these options are available, one frequently encounters

invention is based on the objectlve of proposi ng a novel 15 sol dering
device. According to the present invention, this objective is attained with
the char actldrei mwe@ﬁlocnf pcﬁemmtcnacsIOédwngaleA{dverfoagebigl@grb’adukrrpmcssof t he
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pi eces fgatures at | east one heating elenent at least two 25 heating
current supply lines and at | east one sensor, wherein the heating el enent
can be suppl&Oédlemmgrdeauheapuf rtgecgﬁmleemtmeafmnseh@atamgdléﬁucmémo cenpply

i nes, and\/\hrelnt sgol dering device features a conmputer it wher ei n
the sencor MUTRGRTRENIee Tt AEBRRRSF™- (Nt PraBl e SR e F GLpi S tay
essentially alpﬁaﬁl%@éﬁtz@éimﬁrtﬁiﬁsr B inhdansl &f E@Yso&%‘aﬁ"se Qfimp 18 YpeRyrsn@ri r on
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finding a simple solution for leading the connections of the sensors out

of the soldering device and to a control unit.

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.



heati ng el enent serves for heating the soldering tip and is supplied with 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

physi cal parameters, particularly a tenperature. It is particularly

advant ageous to control the heating current for the heating el enment based
on these neasurenents. 10 However, it frequently does not suffice to base
the control of the heating current on the neasurenent of a single sensor.

It woul d be advantageous, for exanple, to neasure the tenperature at
different locations within the soldering device. It would be possible, for

exanpl e, toTheasduténg béerbnt ehpemalyudsseatiallyebsotaigred@rbitparilheThenper at ure
of the heating elenment or even the tenperature in the region of the handle
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with a distinc identitication readout of the sensors is
usually sarried out by a control device that may be situated inside or
outside of the soldering device. |If the sensors are |locally spaced apart
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only requi r dsatngealement hassdurethase BEAPOIFEMEES. but al so special sensors or
act uat or;g, respectively. These special sensors or actuators have the

di sadvantage that they are very

However, it frequently does not suffice to base the contro! of the heating
current on the measurement of a single sensor. It would be advantageous,
for example, to measure the temperature at different locations within the
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



inflexible with respect to their function and al so expensive with respect 3
to their manufacture and procurenent. The inventive sol dering device
features a conputer unit, 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 realized relatively short. The further connection to the
control unit is produced between the corputer unit and the control wunit.
This connection is usually realized wth a manageabl e nunber of only a few

supply line (alell y read out by the conputer unit.
Thi s makes ?? tﬂ%éﬁ?%ﬁ%ﬁﬁégga égg?#e{aﬁ?%o pronpt the conmputer unit to

produce the connection to a certain sensor. The neasurenent can then be

carried out __ by the conpuyter, unit and the determ ned neasured val ue can be
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t he additi omdth a2basepsadyletruhiber o6mpuy er famisupply dirgist al connecti on of
several sol dering devices, for exanple, in a bus systemcan also be easily
realized. 30 In addition, the conbined forwarding of the sensor information
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conput er possible, if so required, to prompt the computer unit to produce the
connection to a certain sensor. The measurement can then be carried out
by the computer unit and the determined measured value can be
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.

[t 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



4 wunit and, for exanple, the control unit. The handl e region of a soldering
devi ce and the size of plug-type connectors can also be realized in a nore
sl ender fashion. In addition, the data transmi ssion is |less susceptible to
errors because the el ectromagnetic interactions between 5 the sensor

connecting lines are reduced. The conputer unit nmay essentially be realized
arbitrarily. In one particular enbodi nert, the conputer unit is realized in
the formof a mcrocontroller. This provides the particular advantage of a
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real i zed arbi y. However, I's particu advant ageous if the 20
conput er sunithe isSnﬁmnm@mﬁﬂlmg)lﬂteslz&&sﬂedhmdconput er unit supply lines,
wherein at | east one conmputer unit supply line is identical to at Ieast one
heating current supply line, and wherein the comrunication with the
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solderlng devi or exanple, to a control device can ve a very small 30
di anet er. Thenfgwxtibinkiihythef casgh a line is al so advant ageously affected.

This embodiment furthermore provides the advantage that separate
transducer components for bundling the sensor data can be largely
15 eliminated. The system becomes more cost-efficient and more flexible

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



The connectors of the connecting lines can also be realized with smaller

di nensi ons. The potentials of the heating el enent and the conputer unit 5
can furthernore be decoupled due to the additional conmputer unit supply
line. It may al so prove advantageous to connect the conputer unit to two 5
separate conmputer unit supply lines that are respectively not identical to
one of the heating current supply |lines. For exanple, other interferences
bet ween the heating el enent and the conputer unit can be avoided in this

case. 10 HoweM&hrthermiel sk absouprRdP®sSidhRe blaitibhEl CORPULEF ubiti duppIpp! y
lines and the heating current lines are identical in pairs. In this case,

only the héwsei.ng current supply lines are required for realizing the
external connections of the heating elenent and the conmputer unit. 15 The
comuni cation with the conputer unit via the conputer unit supply |ines may

essenti al |y 1pe dyealsozeth@r ma_rrﬁaqus T@Qo%ﬁ%ﬂﬂi&@biﬂghtw uhiato dveital
transm ssion protocol is particularl %/ advant ageous. Such a transm ssion
1

usual | y fakesppladesompuetesaminbuppbhlions that atd sespeseivedn notridantigal &gar di ng
a certain sensor %'s 'hnitti all% seint tg tlhe C uter unit t§0 ar%je tfhe conput er
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unit forwards the neasured value to an external unit or sinply 25 ensures

that the desmhped sensor can be accessed via the conputer unit supply lines.
I n anot her advant ageous enbodi nent, the conputer unit is connected to the
conputer unit supply lines in accordance with the One Wre 30 principle. In

this casg tHeveesRUt SFolldi 41s8URPhYsdibeshdi0th e i pa&ITVEnft Fupply lines
and the heating current lines are identical in pairs. In this case, only the
heating current supply lines are required for realizing the external

connections of the heating element and the computer unit.

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,



the voltage supply of the conputer unit, but also for the bidirectional
communi cation with the conputer unit. In this enbodinment, 6 comrunication
lines and supply lines leading to the conputer unit are conbined with one
anot her. I n anot her advant ageous enbodi nent, the conmputer unit supply lines
of 5 the soldering device can be connected to a control unit, wherein the
control unit can communicate with the conputer unit of the soldering device
via the conputer unit supply lines. In this enbodinent, the control unit is
not only re 0 derd .ng, .d eating
not onl Y[ SR &l 1SUERlN B8pp 008 SR Er TSN ER Eiyaeat

or der to prmbadhnbﬁewﬁhmpunanbﬂunt the soldering device. In order to ensure
a reliable control by nmeans of the <control unit, the control unit relies on
the data of sensors in the soldering device. 15 In the proposed connecti on
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contr ol unlt n response receives, for exanple, 20 the ured value of the
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el enent and the eatl ng current sup I'i nes, wherein at |east one thernal
vol tage can be tapped on said thernal 25 eIenent. However, this conbination

of characterls i.cs i.s not onl effecﬁlve in conpection h this |nvent|on
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charact efi stiheS ot g I EA&Fith RehSATRg current, but also for controlling the

heating current, for example, in order to protect the components of the
soldering device. In order to ensure a reliable control by means of the
control unit, the control unit relies on the data of sensors in the

soldering device.

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,

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



30 advantage. This conbination of characteristics does not necessarily have
to be realized in connection with a soldering device. Heating el enents as
such that feature these characteristics al so prove advant ageous. Heating 7
el ements of this type can be used, for exanple, in coffee nmachines and in
plastic injection-nolding tools. Such a heating el enent may al so be

advant ageous in a soldering device. 5 The sol dering device consists, for
exanpl e, of a soldering device for soldering work pieces, wherein the
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heating current suppl wherein “the heating el ement can be supplied
with a heat iphgstcuinmjention-maldeng bealtsi ng current supply lines, and wherein at
| east one thermal elenment, 10 on which at |east one thermal voltage can be
tapped, is formed between the heating elenent and the heating current
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can be determ ned baséd on the etfect of the thermal voltage. "The ther mal
15 el enent iThef orldedingf d¢hie chaatsisty, ¢berramn pandof hesohdatinggdavice dot suppl y
| i nes as proB ed in this, appli ation.hTh heatiag el epent and fhe heat i ng
current supp g‘fqril%%é"%rrkep'ier‘fe alti e EA L G ERG COM G BY Két 158MUTHEe3! 18RbRBFe,
moder n heat inRgi@lbedRichtfn & fefsh 16 IRV 188 RBGIB uppI¢NEAS! NOhdreshRI | er
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even better in the heating
The temperature of the elements forming the thermal element can be
determined based on the effect of the thermal voltage. The thermal
15 element is formed of the heating element and the heating current supply
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



element itself. One particularly suitable option for realizing this is the
thermal effect. 30 For exanple, if a soldering tip of the soldering device
is renoved during the operation of the soldering device, the energy of the
heating el ement can no |onger be released outward. In this case, there is
the risk that the 8 heating elenment may burn out and thusly be destroyed.
The tenperature of the heating el enent 8 ses. However, the thermal voltage
on the thernmal elenent fornmed by the heating el enment and the heating
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materials. RQaiihg dleaidnigigdsenent and the heating current supply |ines may
essentially be realized arbitrarily. In one particul arly advant ageous

enbodi nent, the heating elenent consists of a first netallic material, the

first hegting,suAPliNid {dfp M EES hivaQlrdneRE NGRS 8LV MR RkRhiARY the

second heating
the temperature of the heating element only. The temperature of the

actual soldering tip is usually determined by means of a separate

temperature sensor.

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.



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 spiral formng the heating el enent are
provided with a netallic material that fornms part of the thermal elenent. 9
The heating elenent itself or only the erfds of a heating spiral formng the
heati ng el enent may consist, for exanple, of a NNCr-alloy. The first
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anal ogous fashion. This wou require age neasurenent be carried
out betwsenthizecdweati ng wires. This voltage neasurenent may take place, for
exanple, within the sol dering device, 15 but nay also be realized, for
exanpl e, by neans of a control unit, to which the soldering device is

connected w i tdn i ) 3 eous
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tenperature of the heating elenent, w thout a noteworthy increase in the
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exanpl e, ot he vol t age between the

This thermal element that acts as a temperature sensor may essentially be
operated in an analogous fashion. This would require that a voltage
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.



heating current supply lines or enables, for exanple, a control device to 25
neasure the voltage between the heating current supply lines. In another
advant ageous enbodi nent, the sol dering device features a sensor for
detecting the use and/or a novenent of the soldering device. 30 This
characteristic, however, is not only effective in connection with the
present invention, but also produces itsléffect in an autononous invention.
10 A sensor of this type is able to detect the use and/or a novenent of the
sol dering device or if the soldering device is in an idle phase. This

sensor output can be used, for exanple, for detecting the use of the 5

sol deri ng devsegsorTdi shistypessidile tbetrassttirol senhdfprdei eesnaneofishal |y

di spl aced durjng,.the sol deri ocess, particularly en_t hey re noved
toward the §@ldcféma1&eﬁbqwré€ ?%914'31*8}& fR¥ISOISI-Y ?ﬁgwgf‘ophﬁseoﬁ Ing the

idle times, deoﬁ tsc%' dﬁ Wagq dey) Qfaﬂlglé"%grfﬂ%‘{ggmnk%eeﬁ%%@f f,d he

heati ng curren supply can e Interrupte sol derfng device 1s then to
sw t chedsi nisoldersi guddvbye . fbldis. 1sTﬂm&S1H5|l@tbmdu>semod>ﬂenhg dévicpante¢ ashally the
parti ci patlng conponents such s, for exanple, the heating el enment and the
sol dering tidpspl Be@g;ﬂ%wg F%ae@rﬂmﬁpéﬂ%ﬁypéaﬂgumﬂy 1e1) FeygAarg P’cPrYe%t hi s

type of detg g?\‘}vhpcgtﬁ‘e L3 d0ye nPBré‘&ﬁaﬂﬁ%nPft £ 6] &4 Hggrof?ﬂt dsy}

mai nt enance-free and conta 'ess t1ons novvn SO wer e dlgl endent,

for exanpl eidlentimrddivihidnahe sotdaing ale vacelionoelmoted, dalr e(xrample the

el ectromechani cal attachnents. This was realized, for exanp in the form
of el ectri cACAIBEHEEER AP DSt SRk RetineeEBPifst i The a@meégl%\ﬁevmelwedﬁ ng

st and. Tgesc;“gpchsegl H{t Stan rBP%ggée requi red high expenditure with respect
to the ‘routing o rlca ines, the nmechani cal devices for

accommodating sensors and actuators, as well as their control and
eval uation. Due to thi

This not only protects in particular, the participating components such
as, for example, the heating element and the soldering tip, but also
reduces the energy consumption. In addition, this type of detecting a

15 movement or the use of the soldering device is maintenance-free and
contactless. Solutions 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 a movement 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.



system configuration, the reliability of the function also was frequently
limted in solutions of this type. 25 The sensor for detecting the use

and/ or a nmovenent of the soldering device may essentially be realized
arbitrarily. In one particularly preferred enbodi nent, however, the sensor
is realized in the formof an acceleration sensor. This allows a sinple and
cost-efficient detection of 30 a novenentilor the use of a sol dering device.
Sensors of this type can be inexpensively purchased in the form of
accessory conponents and can also be easily evaluated. |1 In another
advant ageous enbodi nent, the sensor is realized in the form of a proximty
sensor. For lexammher adfaatdpeman dmbodappitgatbesntbeis sedlilesrd hy thefoon, it
can usually be assuned that the use thereof is 5 immnent, wherein the
removal of tHe* REFEMIREAGNSAT-aF Pr FXR@PTholdcr hppdinchawd aprueaghss. theol deri ng
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dependent on a nectron to't entive conputer-based sensor system

but may al sdimmihdme, wWirlreiretliedembval s6lthehungardaunddniall thelflasod of an

anal ogous i ndependent solution. In such an instance, the notion sensor is
directly adBdrades thgwdgesolderingoinog Wrsubeloghcei vabl e to connect the
notion sensor to 15 the conputer unit. The above-descri bed advant ageous
effects are achieved in this case. The nmeasuring data of the sensor for

det ecting t hgheupeopnd/dom odiomaveReidn bf ndéhee Sadsdeit iy nik pdeMicae oy essential ly
be evaluated 20 arbitrarily. It is advantageous to record the novenent of

t he sol deri f@nngeticad o theainpenting ceppultnanee & yer €th SYHEE. (Rl Bay s i zed

based on,t hq)e implemented in a soldering device in the form of an analogous

independent solution. In such an instance, the motion sensor is directly

accessed.

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



data of the sensor for detecting the use and/or a novenent of the soldering
devi ce. 25 Sol dering devices of this type frequently are also used in
robotic systems. In this case, it would be possible to record the

t wo- di mensi onal or three-dinmensional notion curve in order to reproduce the
noving path of the soldering tip. 30 In another advantageous enbodi nent,
the notion curve is recorded for archivilhg and control purposes together
with the respective soldering tip tenperatures determ ned at the individual

poi nts of the. IBLiiGH Y§eaNd 12 the correlating times. The soldering tips
to be attached toetﬂé Eopggring devi ce should be optimally adapted to the

heating el enent geonetry with respect to their 5 shape and nass in order to
protect the_soldering device and to epsure the troubl efree o tion

t her eof . AnTi‘ﬁt%‘ﬁﬁP“?‘ﬁe‘rlﬁéltoctlfuﬁt?ﬁ]@e‘gé? @1f0 WIn&@&VP%SBPEﬁ{eﬁﬁ and the
sol dering ti ! aakid oA LU I t the
heating el e0 ﬁ@?ﬁg%%ﬁﬁgti@f]ﬁ) ggsg}eg'ﬁ@ e?legﬂn t eor{l?]ﬂtr rﬂgﬁe%eggggﬂ(gtt%f%t he

sol dering tishspe and mebd imsrdbets pootesit dhe diobdeati vg ,deant €randl togesmertyteand

overall |ength, houl d be ideally adapted to the geonetry and | ength of the
heating el erdthlelres anfaabiopo SHENE. AR AHENAh YRS Pne ¢ w0l E BetWAEBARE N ¢ he

drawi ng andi.S¢;nde i j S Y d1esl Ll R i w ng, 20
Fig. 1 shomglegtlggh@%gite?lgdard%tr%g%nt atﬁlﬁlg;{%fga sgﬁ%efp%fgéwgg\’/il%yatr ggfa?ré
realized inihhedtotenpebterthbadirltthgselede¢ntng iron. Fig. 1 shows a handhel d
soldering iron with a functional section 02 and a handle section 03. A

soldering tip 04 is positively fitted over the
10 The inside diameter and the internal geometry of the soldering tips, as

well as their outside diameter, external geometry and overall length,
should be ideally adapted to the geometry and length of the heating

element.

1S  One embodiment of the invention 1s 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



25 functional section 02. This positive fit results in an optimal thermnal
coupling between the functional section 02 and the soldering tip 04. The
functional section 02 furthernore features a soldering tip tenperature
sensor 05. The soldering tip tenperature sensor 05 30 determ nes the
tenperature at the soldering tip. The functional section 02 furthernore
features a heating elenent 06. The 13 heating elenent 06 is realized in the
formof a bifilar heating wire that consists of a NNCr-alloy. The two
respective ectlons L deri ti-p. temperat.ure sensor 5 and of
he heat | ng SROREr SBE A% R FATY e hlirk TeE b Ou A ISE g aBRng
current sup@bﬁshnp@$acmdcgﬂﬂﬁhpuated within the handle section 03 are
connected to one respective end of the heating elenment 06. The first
heati ng current supply line 07 consists of a nickel wire and the 10 second
heati ng current e 08 _consi st second end of

het g, e T 2 PRt I PR €OTRhS bT 1 RE Bl PE A e PG peE RERRE e o

sol dering i ngnal of [ HeQtiinpCe i &R 06 bk IntoRlhRl hifdlenRiceidrabs, of the
heating el enent 06 of the first heating current supply line 07 and the

second heating current supply line 08, a thermal elenent 15 is fornmed of the
heati ng eIe nt ,and the two heat cur.r.e ne Thi s;,makes it
possi bl e to @Pﬁ?r‘?g ‘E‘Hée%ﬁb%?faﬁ 8}153 (9f7 ﬁ? Ilﬂ'g%te n‘é”tlwlstg |ffa§léjll? based on
the thernal seéﬂ‘lsﬁtm Iﬂecbﬁﬂéié@dst%céh@@e%cfﬂvet@ﬁdWrtﬁeqwhttﬁigﬁé éflent 06.
identification sensor 09. 20 The identification sensor 09 represents a

di stinct i ddwifirtiah¢asing saramg SUtPIIvalY Ik 83 domspyssifbhd aiekeli wenst afd thhe
handhel g sol derl % r.on 01r n{l@ a]n L tion ? turt.her nor e ntains an IO
transduclr coRpbRARe hEcusgntupRloting R Rodetary PhAMITEBALPs 10l or
actuators capchfd 2adCOMRChestihh REFAIIANRAY WAL fespRRVERTY QRN biEi Pl €.

of the handheld soldering iron 01. Due to the three different metallic

materials of the heating element 06 of the first heating current supply

line 07 and the second heating 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 handie 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



In addi tion, the handl e section 03 also contains a use sensor 10. The use
sensor 10 nmekes it possible to detect a notion of the handheld sol dering
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,
t he handl e section 03 also contains a handle section 14 tenperature sensor
11. The handl e section tenperature sensoi4 11 nakes it possible to determ ne
the tenperature within the handle section 03. This nakes it possible, for
exanple, to ef at f L [t n kLhg lines
of the sensgﬁéﬁ%gﬁhs%sagga Bg,?ggfﬁﬁgm@%&9§% t? éﬁgungd%ﬁggggg ﬁ%kkﬁe i nput
si de of a conpadsebleurt tleferniineeadeatearhdratioet Wethihahedhelndlsskdaonnip.i ron 01
al ong the shortest route possihle. The conmputer upit 12 is realized in the
formof a miBioEGHESIt MOsSIb et AYE cxamale (& ﬁwe@attgatowaéoro?r%éemmut er
unit 12 in hﬁ%?e&§ connected to the conputer unit supply lines 14 and 15.
This enabl es,” for exanple, an external control unit to communicate with the
conputersunit 12. In this enbodi nent, the heating current supply line 08 and
the conputer. 15 unit, supply line 15 are identical. nsequently, .the
expendi t ur e T8 ¢Hdeching Hgespof the Sterﬁ‘éoﬁ%lﬂéhggd Ogoloéeﬁ%ng‘q’rlolnabél 135318 i t ed
to the two I e | j : Ltk anal

comput er un??ﬁé%%g f%wﬁ?nﬁﬁﬁﬁ39§%¥ﬁgtg§épg¥?ﬁggggﬁ%ﬁ@%ﬁ&§ﬁ¥?ﬂﬂﬁgﬁ?y | i nes
may respect hurtyelex§Eddroyt iroh 01 héospleshogedevowe pepabhbt.ellye for

exanpl e, without being identical to one of the heating current supply
lines. Thiscpedputesupy thas éﬁ%'laﬁ?éig’ééhetfﬁém %@@%rpéaﬂvog@édnd@é%ﬁﬁb“ed

above. 25 THeCQITBLEFa& BPURE oipdcPSurliEt 48R RS s Sk 28llgr T g i ron

computer unit supply lines 14 and 15, This enables, for example, an

external control unit to communicate with the computer unit 12.

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 0! 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.



and anot her device therefore is realized in a particularly sinple and
unconplicated fashion. 15 CLAIMS 1. A soldering device (01) for soldering
wor k pi eces, wherein said soldering device (01) features at |east one
heating el enent (06), at 5 least two heating current supply lines (07, 08)
and at |east one sensor (05, 06, 07, 08, 09, 10, It, 13), and wherein the
heating elenent can be supplied with a heating current via the heating
current supply lines (07, 08), characterized in that 10 the sol dering device
(01) features a conputer unit (12), weqrgigs the sensor (05, 06, 07, 08, 09,
10, 11, 13) is connected to the conpdter unit (12). 2. The solderlng devi ce
according to Claiml, 15 characterized in that the conmputer unit (12) is

realized in_the form a mcrocaontrolle 3. The so| dering devi ce,
according t3-d ai fhpl gP“@g deyycg écfpérsio WFING Wikt PLavESeSHIIEHY Sttt (12)

s connected (o aloiligRfi AUPICRAMY! AR Ly [BUAPbYe hEBBRe(dmdioagher el 0

at | east one conputer t supp I'I ne I's 1dentical” to at
heati ng surrent skgapt ywbi mm(g)B)lrremmdu\p/pey éimresi (07, O 8yomsd bt deeatso cn@mmuni cat e

& The. sol deri ng HaOEd Ve 98 Bing b0 ordof B ST a henF SR br | zed | n
that the conputergunidy (g bb%u‘fﬁ%‘i‘f%%c\'iv% § 9ehfifCAMRUALYid M nEHARLY
current supply lines (07, 08),
characterized in that
10 the soldering device (01) features a computer unit (12), wherein
the sensor (05, 06, 07, 08, 09, 10, 11, 13) is connected to the

computer unit {12).

2. The soldering device according to Claim 1,
15 characterized in that
the computer unit (12) is realized in the form of a

microcontroller.

3. The soldering device according to Claim 1 or 2,
20 characterized in that
the computer unit (12) is connected to at least two computer unit
supply lines (14, 15), wherein at least one computer unit supply
line (15) is identical to at least one heating current supply line
(08), and wherein it is possible to communicate with the computer

25 unit (12) via the computer unit supply lines (14, 15).

4. The soldering device according to one of Claims 1 to 3,
characterized in that
the computer unit (12) is connected to the computer unit supply
30 lines (14, 15) in accordance with the One Wire principle, wherein
the computer unit supply lines (14, 15) serve for supplying the

computer unit (12), and wherein the computer unit supply lines



30 lines (14, 15) in accordance with the One Wre principle, wherein the
conputer unit supply lines (14, 15) serve for supplying the conputer unit
(12), and wherein the conputer unit supply lines 16 (14, 15) also serve for
the bidirectional conmunication with the computer unit (12). 5. The

sol dering device according to one of Clains 1 to 4, 5 characterized in that
the conputer unit supply lines (14, 15) o the sol dering device (01) can be
connected to a control unit, wherein the control unit is able to

conmuni cate with [ - | i ng: Vi Vi a
t he conputer unitggﬁﬁgﬁgﬂgﬁﬁ%gy?fﬁfQ%%??Q%BEQSnaﬁgg§%#§g¥¥ﬂ§n%ggpéggg
according to one edmPusémsnik (11@)5, characterized in that at |east one
thermal elenment, on which at | east one thernmal voltage can be tapped, is

formed between the heating element (06) 15 and the heating current supply

lines (07, Q8). 7Tﬁ§@%l§egjiﬂgrda%cgﬁ‘éES%iﬂ&?@%@é‘gf@a?B‘é‘oﬂo9' aims 1 to 6,

characterized in that t ating el enent consi sts a first netallic
material 5 the 20cHimsterhead imghsurrent supply line (07) consists of a
second netallic material and the second heating current supply line (08)
consists of a thidaBpates vnhetin¥ling (thel Hophehs seldsairEdesiCor ding to

R O o “SHAED TSIy LT MG DEATR LR coahch eyt o
able to communicate with the computer unit (12) of the soldering
device (01) via the computer unit supply lines (14, 15).
10
6. The soldering device according to one of Claims 1 to 5,
characterized in that
at least one thermal element, on which at least one thermal

voltage can be tapped, 1s formed between the heating element (06)

15 and the heating current supply lines (07, 08).

7. The soldering device according to one of Claims 1 to 6,
characterized in that
the heating element (06) consists of a first metallic material, the
20 first heating current supply line (07) consists of a second metallic
material and the second heating current supply line (08) consists

of a third metallic material.

8. The soldering device according to Claim 6 or 7,
25 characterized in that
the thermal element can be connected to the computer unit (12) in

the form of a sensor,

9. The soldering device according to one of Claims 1 to 8,
30 characterized in that
the soldering device (01) features a sensor (10) for detecting the

use and/or a movement of the soldering device (01).



9. The sol dering device according to one of Clains | to 8, 30 characterized
in that the soldering device (01) features a sensor (10) for detecting the
use and/or a novenent of the soldering device (01). 17 10. The sol dering
device according to Caim9, characterized in that the sensor (10) for
detecting the use and/or a novenent of the 5 soldering device (01) is
realized in the formof an acceleration 1%ensor. 11. The sol deri ng device
according to Caim9 or 10, <characterized in that 10 a nul tidi nmensi onal
notion curve is defined at |east by the sensor (10) for detecting the use
and/ or a novenent of the soldering device (01). 12. The sol dering device
according tdoone TheGoddemng devitd,accdbdiglgaroaCl#iint #ed in that the notion

curve is recorded together with a correlating tenperature and a correlating
tine. characterized in that
the sensor (10) for detecting the use and/or a movement of the
5 soldering device (01) is realized in the form of an acceleration

sensor,

11. The soldering device according to Claim 9 or 10,
characterized in that
10 a multidimensional motion curve is defined at least by the sensor
(10) for detecting the use and/or a movement of the soldering

device (01).

12. The soldering device according to one of Claims 9 to 11,
15 characterized in that
the motion curve is recorded together with a correlating

temperature and a correlating time.



