2212627 TI TLE OF ‘THE'I| NVENTI ON Sol dering iron tenperature control device
BACKGROUND OF THE | NVENTI ON Field of the Invention This invention relates
to‘a soltdering.iron tenperature control device for settlng;$2€1dbqgr Pl|ng
the tip tenperature of a sol-dering iron; ang nore specific
sol dering iron t enperature contr ol deV|ce capable of allow ng a specific
person Qaty to set the tip tenperature and preventing .its nisoperation.
Descri ptdagn of the Prior Art The assenbling work of various electric
products using epeetEODFC IO IMENEISCh as | Cs is usually done inthe.
assenbling Iine process, and soldering is.included in part. of this pr ocess.
This sol dering j sblierdage iFon ddnpedthior bRt Sol0RevaaveNtional ly, a
sol dering devi ce COMPT T ST g Trar r—hody—er—e—tenperatte—Seal e b indicating
the heating tenperature of the tip part. of the soldering iron (tip .
tenperature), and a control knob c for adjusting the tip tenmperature by
natchlng\mtr1thBAcnﬁﬁonubuO@ OHE aNVENEIGHoOwn in Fig. 5, has been
enpl oyed ‘wi dely. In the sol dering operation, the operator properly - 2-

' - Field of the Invention o '

Thls lnventlon relates to a solderlng rron.temperature
control devxce\for settlng -and controlllng the tlp
"temperature of a solderlng lron, and more specrfrcally to a
L/k 1j_solder1ng lron temperature control devrce canable of
lallow1ng a speclflc person only to set the tip temperature
f:and preventlng 1ts mrsoperatlon.?:' -

'.

' Description'ofnthe _Prior Art

 The assemb11ng work of various electrlc products u51ng '
electronlc components such as ICs is usually done in the
'assembllng llne process, and solderlng is 1ncluded 1n part
'tof this process. | | | |
gf._:i o Thls solderlng job ‘is’ done.manually, and for thls ]ob,
| cohveptropellx, a solderlngldevrcefcomprls;ng a main body a,
a'tempera;qfe eoele b indicating the”heeting temperatorelof'
the tio'oartﬁorlthe soldering iron (tip temperaturei, and a
oontrol“knob c:for adjusting'the tip:temperature By matching
with.the:temperatore soale.b; as shown in.Eig. 5, hae-been
._employe'd. 'u?idely .

In the soldering operatiOn, the operator properly"



handl es said control knob ¢ depending on the object of sotdering to adjust
the tip tenperature of the soldering iron properly. In such structure

" capable of freely adjusting the tip te erature, however, although the, tlp Y

t enperat ure can be properly raised to’i hcrease the j ob’ speed the.
reliability of.the product” may be |owered. That is, ‘since the operator can
freely set and change the heating tenperature of the tip of the soldering
iron, if the job is delayed,.the operator can raise the heati:ng tenpggature

beyond th€n&Pés P 1d @anereloy.\ﬂobudgaapehdlhgt onhehy G4t oheat ed Tore
than necessary, and the quality rmay be |owered. Besides, when setting-the

tip tenpeckderingtte apgustothéutip thmperdrua‘leopfofthte‘l&oﬂ(dﬁﬁmig knob ¢ to
the tenperature scale c, but if the knob.is of variable resistor type.as .
shown i nixdre. EMQ@*I@wcsllght setting errors cannot be avoided, ‘and where a.
plurality of soldering devices are installed, the heat i ng tenperatures of
tips differ stpgseely $F6ﬁ¢§%€ﬁ eepable AF éree§u1edmnﬁ;qaq) Wl ity is-
not uniform and it leads to ; £ 8t|gn of  products. BRI EF SUNNARY oF
- THE |NVE$\ﬁ*FQ?\F?’|‘-P’E?1e PPYRYSDr - RHENQHED tAPS EdDs EETRSEAEITS Ga%k Bt i or art,
itisa, éégé‘{ opj £644 Lo i reQ‘s’S”Eh%”;to 5%%%” the rel3iab:|.11ty "
| _of_the product may-be lowered;_
' That 1s, sxnce the operator can freely set and change
.the heatrng temperature of the t;p of the solderln on, Lf' ;_}.
: the Job is delayed, the operator can ralse the heatlng .
temperature beyond the set poxnt by hls own Judgement but

_the-product is heated more than necessary, and the quallty_f

Be51des, when settlng the tlp temperature, the operatore"'
turns the lndlcator of the control knob c to the temperature'.;
scale c, but if the knob is of varlable resxstor type as.
shown ln the draw1ng, sllght settlng errors cannot’ be

'_avoxded, and where a plurallty of solderlng dev1ces are'”
1nstalled, the heatlng temperatures of tlps dlffer sllghtly.
from each other. As a result, the product quallty is not

.unlform, and Lt-leads to deter;oratlon-of products."

. T Y . _ :
BRIEF SUMMARY OF THE INVENTION
'In the 1lght of the above-dlscussed.poznts of the prlqr-

art, it is a prlmary object of thls 1nventlon to. present a



novel soldering fron tenperature control device allowing only a specific
person to set and change the 'tip tenpera- ture of the soldering iron whi l e
s6l ving the above problens.. It is another object of this invention to - :
présent a soldering iron tenperature control device capabl-e of pre- vent i ng
ot her persons than a speci.fic person fromsetting and changing the

heat i ng' &enperature of the . tip, wherein a sé&ting card is inserted into a
card i nket -of the device main body when changi.ng the setting of the tip

t enperat ure of the sQIderlng iron, “and nunerical val ue cannot be entered -
unl ess-a specific person is .identified, so that a specific person such as

speci al i stonlygyey ld 18654 P 19RE ey \Uheddy Ide A dd!Td DEdw g T erent ._ -
e

.0bj ect of this invention td present . ng tron tenperature contro

devi ce capablen1qf £fdeliise xpeqrs%enttloneé%etas{a Uil e féwtt@ﬁéé’fh-of
product quality,” by allow ng the change of set -tenperature only within -

predet er ni nedtuHIIE ané |seuTerding i on0 Wil Ho IVing IRid iabv g¥diRins.
tenperature due to m-soperation of setting or wong judgenent, thereby

mai ntai ni ng the tift tisnamcahere oktjeat oft ithimn timvesrtdtan eed @redert roni c
conpo- nents to be soldered. According to the present invention, there is
provi ded a sccddslemigg noon mep@mtmec@mtﬁolddama:matele)fOEaQW| ng

the tip tenperature of the solderln iron conprising: card’
venting other persons an a speCific person from setting
N

and changing the heating temperature of the tip, wherein a
1&4. ‘setting card is inserted into a card inlet of the dev1ce
main body when changlngithe setting of the tip temperature |
oﬁ.tne'solderinq_iron, and numerieal'value cannot be enterede
unless'aespeeific person is.identified;iso that a spec1f1c
person such as specialist only is allowed to operate for.
- setting. _ _ .

It is a further different ijeet of thisiinvention to
present a soldering iron temperature control deVice capable
of effectively preventing deterioration or fluctuation of

-product quality, by allow1ng the change of set temperature
'only within predetermined upper and lower limits to prevent
from setting at higher temperature due to misoperation of
setting or wrong ]udgement, thereby maintaining the tip
temperature at an-optimum temperature'for eleetronic:compo-

nents to be soldered. : : - _

' According to the present invention, there’is prO#iqed
a soldering iron temperature control device capable of
adjusting the tip temperature of the soldering 1ron

comprising- oard Ceeees eeiCessensene Cesessesencs letesssserane



4 nmeans having -an identification . code for |dent|fy|ng a’'specific
tenperature setting operator; card i dentification neans for |dent|fy|ng ,
whether the card neans carries the identification code and for delivering ar
“setting permt S|gnal when.identified-to be carrying the |dent|f|cat|on o
- code; input nmeans for entering a set valueof said tip tenperature on the
“basis of the’ sett.ing pern1t SIQnaI of said card identification neans' set

 valte ] 0 v0,aEage ks U MAGHRSUISe L | TR WIS el 8 SO
menmory neans. EBEcitf%' RS atilr eV Aottt 1 ‘?-;f %e d ey Quea @i d set val ue '

judgi ng means; - tenperaturé sensor .neans tecti'ng the tip tenperaturé

of the sol der idﬂn‘t&?&lca‘&‘i@?ﬁﬁ@dn\ée ﬂ&a&aefr&&f%mgawmﬂéle 3R e
-.tenperature of the.tenperature sensor .neans-and tthe set value in:said.

menory nmeans; maadst ea&e&ehua:meceutern@hmarta&prcoael NG lﬂ%& @eflqriidﬁnél gnal
on the basi.s of the result of conparison by said conparative neans and
control ling thesbetiay plerimie sdlgdmli nden A@entidiedind Mehesambiian s. of

. the invention as well as the features thereof. wi.I'l be understood and

~appreci at ed mbhe d:ldeartli)fifcradtri\clrheoﬂel | dwipwd: chelaais| efehrd @subeigiticore @et t he |
~appended clai ms_taken in.conj.unction with the drawi ngs: BRIEF DESCRIPTICN
CF THE DRAywmmglue of said tip temperature on the baSis of the
setting‘permit Signal of said card identification means,_u
set value Judging means for judging whether the input . E;T .
'h_numerical-value from said input means is within-the 'i-‘JV

:allowable range of the tip. temperature or not, memorf',
;means for storing the set value entered through said set'
value Judging means, temperature sensor means for

Zdetecting the tip temperature of the soldering iron,l
comparative means for comparing the detected temperaturef*
of the temperature sensor means and the set value in |

| said memory means, and temperature control means for
.delivering a control signal on the basis of the result

,of comparison by said comparative means and controlling _'EJH
;the heater of the soldering iron. | | | |

| These and other objects of the invention as well .as
' the features thereof w111 be. understood and appreciated

more clearly from the folloWing detailed description and -

the appended claims taken in conjunction With the

gdraw1ngs

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a ‘front view shOWing a soldering iron



Figure 1.is a front Vview showing a soldering iron . tenperature contro
dévice in one of the enbodiments of this invention; Fig.. 2 is a side view
of¢ the Same tenperature control device showgng the state of insertion of
set'ting card in the inlet of the device main body;. Fig. 3 is a. block _
di agram showi ng t he " terrperature control circuit of the same tenperat-ure
control device; Fig. 4a, Fig. 4b are flowcharts of setting. operatlon of the-
tip'tenﬁgﬁat r S g r

Gebi o on eedlrad S U dd AL 1l RS UE LEUTEBNHESL G001 R o
tenperature GoRidnQiodevi ce. DETAILED DESCRIPTICN OF THE PREFERRED '
EMBCODI MENTS A sol dering iron tenperature control device is conposed of, as
shown in Fig. 1 tegig.02 4s @ ERELCiIE bHae lsarie SOk éfasuféoeoﬁtramd a
setting card 3, The device.main body 1°i's, as shown in Fig. 1 and Fig. 2,
shaped in a ldeviler mhowdwngnghe Eratve tnfsértiaome@nesattiugecdraplmythe
wi ndow 5 and a tenperature.setting keyboard 7 di sposed on its front panel .
In the upper ipdett of tthe |deftics gaiof hddy# ront panel of the device main
body 1, a card inlet” 6 for insertion of said setting card 3 is provided,
while a plug sock&igs fors msdkdcky diagnap (howing vkhe gemperaghige

soldering iron 2 is disposed at its |ower side.
. control circuit of the same temperature control deVice,

Fig. 4a, Fig. 4b are flowcharts of setting operation of

the tip temperature of the soldering iron in the same

temperature control deVice, and _
Fig. 5 is a. front View showing a conventional soldering
iron temperature controlldeVioe. ' B
' DETAILED -DESC_.RIP'I:'ION OF THE _.P.-REF"'E_RRED EMBQQIMENTS.
A soldering iron temperature oontrol devioeiis composed
of, as shown in Fig. 1 to Fig. 4, a dewioesmain body 1, a
soldering iron 2, and a. setting card 3. _ _ _
The deVice main- body 1l is, as shown in Fig. 1 and Fig..
'L% -._, 2, shaped in a box form, haVing a power switch 4, a tempera-

;ture_display window 5 and a_temperatnre.setting keyboard 7
disposed'on-itslfront-panel. in'the,npper.part of.the left |
side of the front panel of_the_device nain_body l;.a_oard'

' inlet 6 for insertion of said settinq card 3 is provided,
while a plug socket 8 for inserting a plug of lead Wire 2b

of said soldering iron 2 is disposed at its lower side. \



Sai dsol dering iron 2 incorporates a heater 17 (Fig. 3) for heating its tip
2a, and it is.connected to said plug socket 8 by way of the pl'ug of the
lead wire 2h. - Said setting card 3 is to prove that the cardhol der is the
specific. person allowed to change the-set- tenperature of the tenperature

control: devicce, and an identification code 3a conposed of "plur

al tiny.-

perforated holes is-provided in its part as shown in Fig. 2, and the

i ndi vi dual .- i dentifica- ti.on of the. setting card 3.is p055|ble by - theeg
arrangenent Sa itdhes dleleasi maf nﬂun|kancdrpawaoescadheaaerThG qan@ J1Blet 6
has an- og ical identification device 9, which is conposed of praojector 9a

and det
~each ot her--near_the identification code 3a. of the setting card 3

I nse

rted

into th&ockeF Skt wrYy af, thee R @f #@%n%?#ﬂcﬁ@?énzéeV|ce 9, when the
inserted into the card inket. 6, the projector 9a enmts

setting card 3
1i gh!t ?o t he %ad(iﬁqt,% S 1 Q’F%"%eﬂ‘?ﬁgtéﬁr gazdhpdides tdife |.ight -

_ h h the hol e d f '
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| " tenper atyy %&{p&é@% CF2 p%.%r(atl &fwﬁ&s&eéfhwsssegdﬁ%%q&erdow

dete
e
ol C|rc

ﬁ%& t he

. lts part as shown in . Flg. 2, and the 1nd1v1dual ldentlflca-

tlon of the settlng card 3 is p0551ble by the arrangement of”

_the holes of the ldentzflcatlon code 3a.gu'

'_'The card inlet 6 has an opt1ca1 1dent1f1catlon device

9, which is composed o f prOJector 9a and detector 9b

The »nro a
[

ector 9a a d_detector-Sb“are alspos ed oppo sitefl

“ed by

t of
uit-

-ahd_-

to each other'nearithehidentification code"Ba“of'thé-setting L

'card'3'inserted into the card“inlet“é In the optlcal

.1dent1f1catlon devzce 9, when the settlng card '3 is lnserted

| . lnto the card 1n1et 6 the pro:ector 9a’ emlts light to the

_1dent1f1catlon code 3a on the settlng card 3, whlle the

"'llght penetratzng through the holes 1n the' ldentlflcatzon_

~code 3a 1s deteoted by the detector 9b and the detectlon

'51gnal according to- the arrangement of holes is dellvered to

. a card 1dent1f1catron part 12 of a control c1rcu1t (Flg. 3)

: whrch is descrlbed later.

Sald keyboard 7 1s for settlng the temperature of the

tlp 2a (tip temperature) of the solderlng 1ron 2, and’

L]

e inthd 45 ojiactas, Fndinkk dis cconneobedr todissyids @lugpposite-- to -



-7- conprises nuneri'c keys 7a, set switch 7b and reset switch 7c. The
keyboard 7 is connected to the card identification part 12 and set val ue
i dentif.ication part .13 of the control circuit shown in Fig. 3, ‘and out put .
of ‘nunerical value by the key operation of the nuneric keys 7a is possible -
on the basis of the permt signal delivered fromthe card identi- fication
part 12. -Referring now to the block-diagramin Fig. 3, the control circuit

of the 5o dejdnijtidel) el iNEys CR) Ifdt dgwi€en i Ppdgsarthedsi Budekai | S
bel ow. The - control circuit of the tenperature control device.is conposed

of control- bleck Thearkbytwaiat iMgis raonnidogdd Bo Teite coardoidbheslsidation
conpri ses nonvol atile mermory 11., card i dentification part 12, set val ue.

j udgi ng par tpard, Iomrad aet/erq:ia.re rdb,ntﬂmaiom epapht L3I oﬁathelﬁonalndl
tenperature display part 16 connected to a central process- ing unit (CPU).
The sol deri retaquwit Hhewa Bredtig | Ses and cbttm-u'emﬁmumern-ea@ewaﬂueebsensor
18, and ‘this heater 17 receives_a control nal fromsaid tenperature .
control. partthes keshPRezatiamef |°;§‘ezd“5¥91f#1"e%%¥%ie7§n§5i PefsibleTpa the

tenperature sensor 18 detects, the te e ure 0 aid-heater 17, anhd
delivers.it R acf"t%?%cﬁ?ﬁarpoﬁﬁ“\)‘et p‘o?rqnal % g??ﬁ‘etBPsﬁFﬁ? #4ePtiE. The

nonvol atil e E?%Q%ﬁé&“baélffﬂ' storlng the set value

g Referrrng\now to the block dlagram in Fig. 3,.the
control c1rcu1t of the solderlng iron temperature control
| z&{;- -'dev1ce is descrlbed in detalls below.'
| | The control czrcult of the temperature control device -
is composed of control block A and solderlng iron block B.
| ‘The control bloch A comprlses nonvolatlle memory 11,
| card_identification part 12, set_yalue-judging part'13;
"comparative part 14,'temperature'control part'ls}'and
.:temperature dlsplay part 16 connected to a central process-l
ing unlt {(CPU). - '
The solderlng zron block B comprlses sald heater 17 and'
Q;. : _temperature sensor 18, and this heater 17 recexves a control
SLgnal from said temperature control part 1s, and heats the
-.:tlp 2a of the solderlng iron 2. The temperature sensor 18
.j_detects the temperature of sald heater 17, and dellvers it
.'to the comparatlve part 14 and temperature dlsplay part 16.
_ ?he nonvolatzle memory 11 is for storlng the set value

- of the temperatureientered from the keyboard 7, and if the



- of the tenperature entered fromthe keyboard 7, -and if the - power .switch
4.is turned off, the stores set value is kept on, and this set value is.
sent to 'said conparatlve part 14, and is also delivered to the tenperature s
di splay part 16. The ‘card identificatd @n-part 12.is. intended to identify if -
the. setting operator is the specified person or not when changi ng the set ‘
val ue of the tip tenperature of the solder- ing iron 2; that is, when: the |
_setting card 3.is inserted. into the card inlet 6, the S|gnal dellver Ffrom. |
t he optipawer dewnitéh -4 chsi burnedi 0f£9 ther storeedseindrailluies is gt va Tue is
- collated wi'th the pre-entered speci fi c person.code to judge if the .
car dhol dem, oinéethl-slgse‘ar'ﬂaleel st dentptei shidpermparativet ,paantd I setting’
- perm-t signal is delivered if judged to be the specific person.. The set
val ue j udRf ngs pahomeleveae?ugge he temperptuzgpeispday é’étrtvd-lﬁ)e entered. |

- fromthe keyboard 7 is,within, the, all-owabl e_range or not anq i'h this -
1'enbod|nent|t The %@%@e%d§Bt%ﬁaFaFﬁ%nnEﬁEFlial1§aPB§eﬂﬂ%ﬁ @ﬂﬁ Y e

del d fth f
- 4§o'cve%ﬁjef°€h=%a$s*fh€9B%S%%ﬁors#ozﬁsﬁ%%%??h% SBe=goR, &% R e
.. nonvol at{:ﬂ?ng}“ﬂ?ré hél S‘Edvéiget%p £hat Higr%ﬁg@i“ﬁ%g 3epen 'sro%e tecﬁ,eq .

by said ure sensor and”- eI|v I Ng "on

'LEZH tngoin§°{TP6"ﬁ'§0“thJPelée”Bﬁéﬁt t'ﬁS EQEEEH& eark 3°iis 1&:%&‘{’24& Q.nécl‘e
_the card lnlet 6 the s;gnal dellvered from the optlcal 1dent1f1-
_catlon devxce 9 lS recelved, and thls sxgnal value lS collated th“
w1th the pre-entered spec1f1c person code to judge lf the L
'cardholder of settlng card 3 ‘is the specrflc person or not,
and a sett;ng permlt srgnal is delivered if Judged to be the
SDelelc person. _— | .

The set value Judglng part 13 is to Judge if the tlp
temperature set value entered from the keyboard 7 is w1th1n
the allowable range or not, and 1n thls embodlment it is.
'preset so that the numerlcal value lnput sxgnal may be dellvered

':h only lf the numerlc keys 7a are operated in a. range of 100°C -

to 480°c. e S T A
The comparatlve part 14 is to compare the set value stored

in’ the. nonvolatzle memory 11 and t1p temperature of the solder-'

ing ‘iron detected by sald temperature sensor 18, and deliver |

the 51gna1 dependlng on ‘the result of comparlson.-

The temperature control part 15 Ls to control the heating

temperature of the heater"l7, and-lt_recelves the-output



tenperature of. the heater 17, and it receives the output -9- signal from
the conparative part 14 and dellvers the control signal based on the result.
oft conpari son to the heater 17. The tenpetature display part 16 indicates
the set value in the nonvol atile.-nenory 11 or the tenperature detected by
the tenperature sensor. 18 in the display window 5 and in this enbodi nent,

Lhe set Serpd i SR e | SATBas L1 YR PRERpbA ob éeﬁaﬁfﬁﬁfé@?e  contrd

emeraUlre oA Edgon Y AAREEISEicdRiaPlehs B BRE GRS e
temperature of thaagl il dispfal ! 26 Dila ﬁeée@és gk gbai gahige -

in Fig. 2, when the se g car S eC| person i s Inserted

into the cardjnid &:%Hﬁﬂ%&ﬁbf@fhb&ﬁytﬂe t&ﬁpéPSEﬁré gétboneaoss 3a.

of the setting card 3 1s ated wt e pre-entered specific person Cod

in the card igpntidhgetd@irPadnddr 19BN £Hé SA56H1APOwERBEh35), Sahden
tified to belong to the specific .person, a setting permt S|gnal'|s

delivered frmhiéleem&hmdwllitcﬁlmmédleo absplapua néwbynBetcehlue
val ue by key operation on the key- board 7 is allowed. Thus, the specific
settlng openﬁor Iﬂusaﬂanﬁstaﬁxérwchanqrngm¢h¢usetstempdrahurheoﬁonhelatlIe'
tlmer. o
N _ i
in thus composed soldering iron temperature control
_ _deVice,'only-a specific:person_is-alloWed'to set the tip |
.ctemperature of the soldering iron 2. _l :
- That 15, when changlng the tip temperature of the
“solderlng 1ron 2, as indicated by double-dot chaln line ln
Flg. 2,-when the settlng card 3 held by the specific person
is inserted lnto the card 1nlet 6 of the dev1ce maln body 1,
the 1dent1f1catlon ‘code 3a of the setting card 3 1s collated
with the pre-entered spec1f1c person code in the card
ldentlflcatlon part 12. When this settlng card 3 is iden-
tified-to belong to the specifiC-person, a setting permit
signal is dellvered from the card 1dent1f1catlon part 12, |
and lnput of numerrcal ‘value by key operatlon on the key-
- board 7 is-allowed Thus, the specific settlng operator_can
‘clear: the former temperature stored in the ‘nonvolatile

' memory 11 and set a new: value.

The operation of changlng settlng temperature is



.menory 11 and set a neM/vaIue The operation of changing setting
tenperature is -10- described while referriing to the flowharts in Fig.
4a and Fig. 4b. Wien the power switch 4 of .the device main body 1 is turneds
on (S1), the present set. tenperature-gmookred in the nonvolatile nenory 11 is
“shown in the display-w ndow 5 (S2). Then, whether or not to finish the

sol dering operation is judged (S3), and if 'YES, the operation s flnlshed-
by turning off the ~power switch 4 (S4, 5): I'f NO, the operat1on |S'E§ .
cont i nuddscribedaiiidie Ve fudirimy changee t PRowehategPeAarige 4a hudge (S6)

Next, refating to the present tip tenperature ‘whet her “or ‘not to pernmt
change dfigsetdbi.ng i's judged (S7). - That- mhether t he settlng card is
inserted in the'card inlet 6 of the deV|ce naln body 1 or not "is judged.
If YES, it-idhemdithe: meweratswitechet tofigtherdesice baingbodyedtdd. At this
- tinme, when the reset key 7¢ i-s° pressed ('S8), the forner. tenperature stored
- in the FFR&%%EN éﬁ%ﬁmrﬁhelfq%s%qﬁﬁ%ﬁ ’E?J&B?rat-]%r?hétéi'ﬁérlﬁaﬁée if. the
_pern135|on of, set ti i S nmeans tp e of t-he set -
t enper af ¥ &@Hﬁ%fjﬁ%?9ﬁ£§i%1 A ma%ﬁa%bépiﬁg éFdPgnﬂeﬁﬁgure in
Fh's step, tq%ehpe%hether or not ‘to. flnlsh the solderlng operation
is judged (S3), and 1f YES the operatlon is flnrshed by
turnlng off the power swztch 4 (s4, 5)
_ If NO,_the operatlon 1s contlnued, and whether or not o LJ
'_to change the set temperature 1s Judged (SG). L
' Next, relatlng to the present tip temperature, whetherﬂi;f
" or. not to permlt change of settlng lS Judged (S7l. That zs,
;_whetber the _settlngn-ard is xnserted en .he—eard znle* & o‘:
the devzce maln body l or not 1s Judged._ If YES, zt 1s
alndlcated that the settlng card 3 is belng lnserted.
At thls tlme,_when the reset key 7c ls pressed (88),

the former temperature stored 1n the nonvolat;le memory 11

.

1s cleared (SlO). _

. On the other hand,.xf the permlssron of settlng is No,
it means to wait for change of the set temperature of the
job now in progress.._h o ' | | | B

To change the set temperature in thls step, the spec1f-1
_ ic setting operator znserts the settlng card 3 1nto the card
h inlet 6 (SS).d When the spec1fLC'person is 1dentif1ed by the

' setting card 3, output of the numerlcal value entered from



ic setting operator finserts the setting card 3 into the card inlet 6 (S9).
When the specific.person is identified by the setting card 3, output of

t he nunerical val ue -entered from - the nunerlc keys 7a is permtted.
Hence, the forrer -set tenperature stored Y'n-the nonvol atile menory 11.is

cl eared, .and the former tenperature i ndi.cated on the display window 5 is

al so cleared ('S10,-41) .. .1n succession, a desired nunerical value is entered
fron1the\puner|c keys 7a, and a new tenperature is determned (S12). In

this enbodi nepé , natesial sy abryeist berhered ot unenedlt kRE edrakkowed only
within.a range of 100C to [err], and if ‘the input val ue from the numeric

keys 7s is \Atérhpélratusermgee@rmotheanmdgesltlleanemaryv\mn:.% RURRrieds|
value in.the hundred's digit is entered in.the first place, whether it is
within 1 to #@ndsthed{ecdnéey témpecatuné ubndicated onrthé3dispIpy auddbh ISQ,
it means the value is out of the allowable setting range, and a correct
val ue nust bhseﬁl%¢e@1¢$bm¢a(%hﬁnrlb)key 7a (S12). Wen judged to.be YES,
the input nuneral_not exceeding 4 is displayed in the hundred' s place
(S14). At this tiF®, sugcesgionpd %me aPumeriealsvalugrég sntesed s

j udged (S15 and jif YES, the rese ressed 816 As a result,
e i spi ay, TSR i RIS ke Hao St | B8 CAPRETeEPECadfored

sequentlallydé£é¥%{g nH@PﬁiC kfxstgfs(gﬂggdlment, as stated above, the

temperature settlng is allowed only thhln a range of 100° |
.-(J/l" 'to 4ao°c, and 1f-the_1nput value from the numerlc keys 7s ls
| "w1th1n thls range or not is judged. |
| That is, when a- numerlcal valde in the hundred's dlglt
" is entered in the flrst place, whether:t is w1th1n 1 to 4 1s
" judged by the . set vaiue Judglng part i3 (813), and 1f NO, it
means the value is out. of the allowable settlng range, and a
correct value must be entered from a numerzc key 7a. (S12).
' “When judged to.ne YES, the lnput numeral not_exceedlng;.
4 is displayed in the hundred's plaCe'(Sl4).
’ At thls tlme, if the lnput numerlcal value is cleared
k%’_'_' or not is judged (s15), and if YES, the reset key 7c¢ is
| | pressed (816). As a result, the display-is ‘cleared (Sll);
and new numerical values are entered sequentlally from the
numerzc keys 7a (s12). _ |
_ 1f N0;~on tne other hand, a nunerieal value in the .
ten's dlglt Ls-entered—from-the numerlc'key 7a (817).

Then if the hundred's d1g1t is 4.or not is judged



If NO on the other hand, a numerical value in the ten's digit is entered

fromthe nuneric key 7a (Sl?) Then if the hundred's digit is 4 or not is

j udged. -12--(S18). If YES, it is judged whet'her the input numerical .
“value in the ten's digit 'is 9 or ‘not_ ($19). . If YES and the ten's d|g|t
9, it exceeds the allowabl e range of 8. and this nunerical .val ue |nput |s.

~ disable |ed, and_a correct nunerical value input by numeric key 7a is.
required (817) ‘1f NO .on the other hand , .it means not to exceed ti
allomablgﬁg ge of 8,. and the nunerical- value_tn the ten's digit is dis-
- played ( Ntanmhlle if-NOin step S18, it nmeans W thin the setting

fange; and theenyger | felX24uoln WRECKED Sl Sobul olial L3Pl eﬁiﬁo?so'

far (S24n ¢hd asﬁeésaigltolwe& H8€ (889, ke»t(f ?gﬁ) wde}—g. at(e§2

;that all the ‘enfered nuherical values are cl eare resu

returni ngigoethe @fgiﬂnéﬁﬁeéﬁstEH@eéﬂlEWQbiétEhﬁ%e JYY RNE G value is.
If NO that is, not to reset, a nunerical value in the

‘entered again (S12
unit's dighériSabré£leel inputnisedisakly 144, 66335 c%ieewmtde)t,zddrlet her

the hundred's digit is 4. or_not -
- value input by numerlc key 7a is requlred (Sl7).' If No, on :
'the other hand, it means not to- exceed the allowable range

of 8, and the numer ical value in the ten s dlglt is dis-

-y

';

‘played (s200. ';3f'-ff"ff - B Q-("-

_ Meanwhlle, 1f NO in- step 818, it means: w1th1n the:
' setting range, and the numerlcal value in the ten’ s dlgxt 1s_'
also dlsplayed (SZO).: '_ _
e Here-lt-ls-Judged-whether-or not to. reset the—numer1c=l
values entered so far (521).' If necessary to reset the |
.reset key 7¢c is pressed (822), so that all ‘the entered h
unumerrcal values are cleared (Sll).~ As a result,-returning'
to the beglnnlng of temperature settlng, a new numerical ”
value is entered agaxn (512). ," o T 2 - . al
If 'NO, that rs, not to reset; a numerical valhe in the
t_unlt s d1g1t is entered from numerzc key 7a (823).
Consequently, whether the hundred's dlglt is 4 or not
rs judged (524), and if NO, 1t is w1th1n settlng range, and
the numer1ca1 value in the unlt's dlglt ls dlsplayed (s27).
1f !ES, whether the ten's dlth.Ls 8 or.not is 1udged_(825),

and lf NO, 1t 1sjwith1n_sett1nq range, and the.numerlcal



is judged (S24), -and if NO it is within setting range, and the numeri cal
value in the unit's digit is displayed (S27). If YES, whether the ten's
di.git -i.s 8 or not is judged (S25), and if 44O, it is within setting range, _
and-the nunerical . - -13-"value in'the unit's digit is displayed (S27), and
i f YES, whether the unit's digit is 0 or not is judged (S26). If YES, it
is withip setting range, and the nunerical value in the unit's digit is

di'spl ayl, ( S2Aue id MR drite™s apulpi ¢ hes S@Lép 1 éangszwpeanhl qiet veE, 480,

it is not permtted.as set. value, and a correct nunerical value is entered_

agai n from twhethewerie kmitlas: (Bt Jhus, onfhet ispyudgédnysesical realue
wi-thin the spec- ifié€d setting range, whether -or not to reset this - :
numerical valRS, it jislgeidci3P Bet winy i fangs, ahéntba@enumeeickdyvatuesin
pressed (S29), the di splay i-s..cleared (SlIl), -and new numer- ‘ical values are
sequenti al | w%t@k@f g g ithe D kayed s(FA71 612 £ N0t hdtoexeeedanthei f
NO and not to reset, when the. set key 7b is pressed-(S30), this input

nureri cal vASKEINg AN UPRAKy LARLG A48 Qndit sisiReEdPeRmihEefoAsorati |
menory. This value is.dis ed for 10 s nds in

ewl y entered nunerical | a
t he dlSp|&y“ﬁlﬂﬁlN§? qrF%ﬁﬁﬁﬁ%mﬂQﬂFr*?a}év?hﬂﬁe SM%EFﬁE?d169§éEO'Hthave

passed or_ncgheafr}u%elg:lhca o; t&‘ﬁzf et terrperature (831)

Thus, after lnput of numerzcal value w1th1n the spec-:‘
rfled settrng range, whether or not to reset this numerlcal
kf/-. value is judged (528), and if YES, when the reset key 7c is -
pressed (829), the dlsplay is. cleared (Sll), and new numer- fll
1cal values are sequentrally entered from the’ numerlc keys
7a (s12)._-_._ o - |
" On the other hand, lf NO and not to reset,,when the set
key 7b is pressed (830), this’ lnput numerical value zs set
as a new set value, and is stored in the nonvolatlle memory.
Thls newly entered numerlcal value is dlsplayed for 10
lseconds in the dlsplay wlndow 5. In successron, ‘it is
: (¢/_ _judged whether 10 seconds have passed or not after change of
the set temperature (s31). _
| If YES, 10 seconds have already passed, and the detect—'
ed temperature by the temperature sensor 18 is dlsplayed
(s32). | I o
1f NO,.whether,the detected-temperature:is higher than

the set_temperature.or_not is judged (s33).



If YES, 10 seconds have aIready passed,. and the detect- ed tenperature by
the tenperature sensor 18 is displayed (S32). If NO whether the detected
tenperature is higher than the set tenperature or not is judged (S33):

-14- Meanwhi l e, th'mSMayoftheHmeMedtmmmaunebythe C
t'enperature sensor 18 (S32), the detected tenperature and set tenperature
are thus conpared (S33). If YES at this time, the tenperature of the heater.
17 i$ higher than the set- val ue, and the heater 17 .is turned off (SSQ%—to :

be -control | eqdahvitliclSetateapeaipLey bk e aatteb:% @t hemdandy
tenperature of the. heater A7.1 s I%me¥ and t he heatgr ?%&}s turned 3h (835)

to be corte didmpkraturte seiséenplr 6532, tHet Betewayd Wegipelrad ux@d
tenperature is changed, the heating tenperature of the heater 17 is
autonaﬂanﬂIsetxhampﬂﬂ&thﬂbpendiﬁgusnchparedpesaBure detected by - the
tenperat ure sensor 18 to be corrected to:be .al:ways atthe set value..

- Therefore, tH@tﬁﬁﬁt&#ﬂkﬂtﬁLmtmef the temnerahgreroﬁ 2Meshﬂwmw5]MEpt at
“the optinmumtenperature. Meanwhile, .if the set tenperature is not changed
whi | e cdiit ibk@heF dhamihm sehevabieer apdnpbeahansers Liailst diuraed and -

et i ) el GBS R ke Shpehetir L (e
If NO, on the other hand, the’ temperature of the heater
17 is lower, and the heater 17 1s turned on (835) to be
| controlled to the set temperature. |
‘In thls way, when the set temperature 1s changed .the
heatlng temperature of the heater 17 ls automatlcally
controlled dependlng on the temperature detected by the h_-
'temperature sensor l8’to ne torrected to- oe always at Ehe-
set value. Therefore, the t1p temperature of the solderlng S
| iron 2 is always kept at the optlmum temperature. |
Meanwhlle, if the set temperature ls not changed whlle'
' contlnulng operatzon, the former temperature 1s malntalned,_
~and therefore the operatlon sklps from step s6 to s31 . At
step S31 the temperature ls not dlsplayed because the 1 i\‘d
settlng 1s not changed, and the temperature control contln-_“
,ues, and thereafter the temperature control cycle in the
solderlng operatxon is repeated |
Thus, accordzng to thls 1nventlon, when changlng the
' set value-of *he-txp -emperature of the solder ng iron, the

numerlcal value cannot be " entered unless the settlng card 1s



setting is not changed, and the tenperature control contin- ues, and
thereafter.the tenpérature control cycle in the soldering operation is
repeated. Thus, -according to this |nvent|oq when changing the set val ue -of
the tip tenperature-of the soldering i.ron, Fhe nunmeri cal value cannot be
entered unless the setting card is --15- inserted into-the card inlet of
the devige mai n body ‘and the cardholder is identified to be the specific
person,vsp t hat the setting operation-nmay be all owed only for specific:
per son-such dnsprtied iiotcertiienamzd tinket £ cthmgievicsataingbodyt &rd the
heati ng tenperature of -the tip by other unauthorized persons can be
prevented. B&AXAhQldgrds t%‘?@"ﬁ’n‘eﬁ&ﬁﬁ dio ke thenrprer LFic|RensPBLEOORhGL

wi thin the pr detern1ned er and- 1o r limts, and_ se ng at , hi gher
t enper at ur e E?‘ rtiqnimaiyLe Ao "ffeﬂ/ %%r%‘?ﬂén?%ﬂc-’-fbﬁ

féﬁ%é?;[‘ﬂ'ré’fﬂ.e?r%%ecii‘ha%ue%éﬁf@rfe&”%&%ﬁ% chefef BErumtion .
O ot oo on Al MO LY IR0 e g BYSBLARR T B
crien o Aot o, ARG T T 1S e
of the Inventlonlsadﬂnéguﬂsaﬁdaiéne change of set temperature is allowed
only w1th1n the predetermlned upper and 1ower llmlts, and’
.(,/ settlng at higher temperature by mlsoperation or mLSJudge-
| .ment may be prevented, too.: Accordrngly, the tip heating’
. temperature is maintained‘at.the'optimumztemperature-for'the;f'
) electronzc components to be soldered, and fluctuatxon or
deterroratlon of proauct quarzty may be prevented.'
The lnventlon may be embodled 1n other speclflc forms
. w1thout departlng from the splrlt or essentzal ‘character-
'Lstlcs thereof. The present embodlment-ls therefore
conszdered in all respects as 1llustrative and not _
restrlctlve, the scope of the lnventlon belng 1nd1cated by
(,/ 'the appended clalms rather than by the foregolng
descrrptlon, and all_changed which come within tne meaning
and range of equivalency of'tne claims are'tnerefore

intended to be embraced therein.



t he appended cl ai ns r at her t han by the fore90|ng description, .and al I
changed which cone within the neani ng. and range of eqU|vaIency of t'he
claims are therefore intended to be enbraced therein. .= 16 CLAIMS: 1. A
sol dering-iron tenperature control device capable of adjusting the tip ’
tenperature of the soldering iron conprisings card means having an
“identification code for identifying a specific tenperature setting .
operator;. card bogsi fi cation neans for identifying whet her the card j Feans
carries the-identifreation code and for delivering -a setting permt ‘stgnal
when identified to be carryi'ng -the identification code; input means for-
entering a set value-of said tip tenperature on the basis of the setting
permt signal bf shldobdedﬁndenroﬁltampenaﬁaaesconerowahevibedwayaﬂuﬁuw -
~for judging whether the i'nput numerical value fromsaid input: means is = .
within the al|ofhediiusbhng bhet hipt tempenptuneucé bhensbldewdmgy imeans for
storing the set 'val ue entered through said set value j-udgi ng neans; -
tenperature s eTRBPIHELRE: for detectlng the tip tenperature of the solderlng

S iron;y
_ card means having an identification code for

'1dentifying a specific temperature setting operator,
card\identification means for identifying whether

the card means carries the identification code and for

S delivering _a setting permit signal when identified to _SUJ"'-

',__be carrying the identification code,::':
| input means for entering a set value of said tip
temperature on the baSis of the setting permit Signal of
_said card identification means,' '
set value Judging means for judging whether the
: 1nput numerical value from said input means is Within o
the allowable range of the tip temperature or not |

memory means for storing the set value entered

¢

'through said set value judging means,f f” '_. f_ _ 7*;‘3;.

- temperature sensor means for detecting the tip
'1_temperature of the soldering iron;
comparative means for comparing the detected
itemperature of said temperature sensor means and the set
value in said memory means, and -
temperature control means for delivering a control

.lsignal on the basis of the result of comparison by said

* c L M $ *



conparative means for conparing the detected tenperature of said

t enperature sensor nmeans and the set value in said nmenory neans; and

t énper ature control neans for delivering #7control signal on the basis of
the result of conparison by said - -17- conparative neans and controlling
the heating of-the heater of the soldering iron. 2. A sol dering iron '
Ienperaque'contrOLJdevTce according to claim1, wherein tenperature- :

di splay \\Qlﬁanéohﬁa%%@v&r ﬁéhﬁ%da g k:B?Ut%%tﬁi%gj-%fé. ‘ﬁ"éfh oElend Hiba ddy
said menory neahs or the detected tenperature by sald terperature sensor .
means. 3.  Afsehdékblderinl ligeperature control .device according to claim .
1 or claim2, wherein the identification code of said card neans is-
conposed of plural -tiny holes penetrated in said card neans, said card

i dentification nmeans conprises optical identification neans disposed at the
card inlet far inaesblderdngaiitonatemperaturenctorairdlo@dviale iatdrdimat i on
means i s conposed of . projecting means for emtting light into-tiny holes in_
sai d card ne#&escidadmddtecwheneimeienpeoa tugecidiispl avhandanghtis radksi tted .
through tiny holes. ‘4. A soldering_iron tenperature control device

"accordi ng t 8revaAsdl tochaddcater selgckivedyetdien sal valnsutimeid i s a

keyboar d conpri s- ing nuneric keys. Rt 3 :
~© -+ . memory mean$ or the detected temperature by said temperature.

sensor means. \

Y '3,f A soidering_i:on temperatﬁré control device according

' to-claim 1 or claim 2, uj-greih.ﬂ‘e'iden'tifiéatio'n code of séid card -
means i§ composed of plural tiny holes pénetrated'in said:'”
card meéns,TSaid card identification means comérises 6pticaifr
identification means disposed at the card inlet for insert-
ing said card méans,’and said ééticai identifié;tioh'means”
is composed of projéctiné means for emitting light into tiny

| holés.in.said'bérd means and detecting mgané-fbr feceiving- .

' the'light’tranémittéd through tiny holes.

4. A_éoldering_ifon,;empefature control devicé according
to claim 1; claim 2 or claim 3 \J"erem said jrput meens isakeyboard | compris-

ing numeric keys.

-. 5. A soldering iron“teﬁperature_control device according to ay

preceding claim, wherein said memory means is a nonvolatile memory.

* [ L M S %*



5. A sol dering iron tenperature control device according:to-any preceding 1
. claim wherein-said nmenory nmeans is a nonvolatile nmenory. . -18- 6. A
-sol dering iron tenperature control d‘e_\'}i_1'%e according to any preceding claim !
“wherein said tenperature sensor: detects the tenperature of said .heater. 7. ..
A soldering iron tenmperature.control device substantially as hereinbefore
~‘described with reference to Figures 1 to 4 of the acconpany- ing draw ngs.

6. A __'so.].dé.ring iron temperature control devidé accdrdiﬁg-f‘n:.a'iy'
précedihg claim, whé#ein said temperature fée:isdr- detects the
tempefature of _.sai:d- heater. .

_ 7. " A sdldering_iron:températuré}cqntfol5device éubstanﬁially aé

_ he:éinbefbre desc:iped with;refe:enCE'tq Figufes_j_to.a of the accompany-

ing dramings.‘ C
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