2201814 DESCRIPTION OF INVENTION Title: "Electronic tenperature control
means for cordless irons" THIS I NVENTION rel ates to tenper.ature controls

for electric irons, and nore particularly tp el ectronic tenperature conthL

means for cordless electric irons. 5 Gne of the most conmon of
present day household appliances is the electric iron. Wi le the
nodern electric iron, with variable tenperature control,. steam and spray
features has nmuch to recommend it over the old sadirons H&?' K 1QR 48, POt
belly stove to be heated, there 10 I s one di sadvant age of 22%&3?1- ron
over the sadiron - the cord. No matter how one tries to work around it, it
seens the iron's cord is always in the way. Recogni zing this disadvantage,
manuf act urers have recently begun producing cordless electric irons,
providing all ODESIRIPINONICMCENVENIIONf other nodermirons w thout the

I nconveni ence of the cord. Exanples of such irons are disclosed in U S
Patent No. 3760149 and U._S. Patent No. 4528429. In both of these prior art
devi ces, the tefiddstur 2El@ctnon i S ) 2 gl flor gordless
nechanlcal adj ugtahls t her nost at nDunted on the i ron. v%lle t his manner of
tenperature conrruf—nay be adequate for nost uses, it is inferior to

state-of-the-art electronic tenperature con- trol neans currently in use in

a.variety of comr@r REVENTIONWdUBESatkl | TAN KN PEStaOliré hec@ﬁﬁ?@&‘l’s for
i nvention to pI‘O rrc rronin USII’ICOI‘ tin

i nproved neans F\c[} gﬁTc(r:gerc;‘lqe{gss’t ﬁ:eae‘f%nﬁ%‘?%?ur%ag’f:agﬁzar ¥ £6°%elebironte e

temperature contfol means for cordless electric irons.

5 ’ One of the most common of present day household
appliances is the electric iron. " While the modern
electric iron, with variable temperature control, steam
and spray features has much to recommend it over the old
sadirons resting on a pot belly stove to be heated, there

10 is one disadvantage of today's iron over the sadiron - the
cord. No matter how one tries to work around it, it seems
the iron's cord is always in the way. Recognizing this
disadvantage, manufacturers have recently begun producing
cordless electric irons, providing all of the conveniences

15 of other moderm irons without the inconvenience of the
cord. Examples of such irons are disclosed in U.S. Patent
No. 3760149 and U.S. Patent No. 4528429.

In both of these prior art devices, the temperature
20 of the sole plate is controlled by a mechanical adjustable
thermostat mounted on the iron. While this manner of
temperature control may be adequate for most uses, it is
inferior to state-of-the-art electronic temperature con-
trol means currently in use in a variety of consumer

25 products.

It is an object of the present invention to provide
a cordless electric ironing apparatus incorporating
improved means for controlling the temperature of the
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22- iron. According to the invention, there is provided a cordless
electric ironing apparatus including an irofhaving a sole plate, a heating
gl ement for heating said sole plate and an insulated handle to allow
manipul ation of. said iron while in a heated state, the apparatus
further includi kgon.base nenber connectable to a source of current, the
base nenber and the iron having conplenentary electrical term na
arrangenents whereby when said iron is placed in a predeterm ned position
on sai d base nenber, 48rQrddng nbp dhendavemtdom,e phaced i @rovided a

connection wit hcgpalaret hetedbpt 8bYi et agd Ma{xeé‘ﬂuémﬁqlbﬁ. i Ci a4 t9nggl d

heati ng el enent fr?nlsald base penber, the apparatus inc ontro

means in said b33%IRBniRerS?tt PoAERol 13 REFIHENE LBRERESL d@gn irakbngapaid
heating el enentsolbéeplate iahd WH Nthsuldedi BhAE1EORoSQNSIdW hd®ipulation

tonper at ur o- | nePEar e oiieh +BLds aBork; diekEte StAtexi dthAseaRERDEFus

said transm ssi Burtbensinotidihggaabasstméhbermuébdnnebtabde tor&usburce of
dependent on ¢ neafEEhE; okn@"8a8E ARABHL) 387 Ehe. ShSp e ink e Eeptary.

of said sole plalectsiralt tansihsdi snrasgesentst kberebyl wiengsaitli ghon is
of ' said milti Ve arar Ag s bref¥bppaiiedohoditton bn SAIA HEIV fenblA, o°

said termina arrangements are placed in operative

St '~ connection with one another whereby heating current may be

supplied to said heating element from said base member,

the apparatus including control means in said base member

for controlling the supply of current to said heating

element, the iron including a thermistor for.sensidg the

temperature of said sole plate and transmission means for

transmitting a temperature-indicating. signal to said

control means in said base member, said tfansmission means

including'an astable multivibrator circuit ineluding said

thermistor and arranged to oscillate at a frequency

dependent on the resistance of said thermistor and thus on

the temperature of said sole plate, said transmission

{ | means further including a light emitting diode arranged to

| be switched on and off in alternate states of said

multivibrator during oscillation thereof, whereby said

light-emitting diode is, in operation, switched on and off

at a frequency dependent'on the temperature of said sole

plate, said control means in said base member including a

light sensor arranged to receive light emitted by said

light emitting diode when the iron is hlaced in said

predetermined position on said base member, the control

means being arranged to utilise the light signal detected

by said light sensor, and more particularly the frequency

at which said light signal occurs, as a measure of the

actual temperature of the sole plate, and to control the



light-emtting diode is, in operation, switched on and off at a frequency
dependent on the tenperature of said sole plate, said control -neans in said
base nenber including a |light sensor arrangged.to receive light emtted bi\
said light enitting diode when the iron is~pfaced in said predetermned =
position on said base nenber, the control means being arranged to utilise-
the light signa ct b id.light sensor r rticul arly t
frequency at mh+%ﬁ§£gidg?ig%?ggfaﬁalg8ccﬁ?§? ageggﬁgggugéganﬁhev 5tu5FQ%
tenperature of téreminad praapgementiso mnsuch ahavay aIppdby temfd tarbeihg
to .said heatipg, ¢ tehBordtithd CuRtBA! ooFFBIPEAERNTS! Ny ELEN £ WRY
as to tend to bring the sensed tenperature into corfespondence wth a set
tenperature. Antempenakune.of the invention is described bel ow by way of
exanple, with reference to the acconpanying -draw ngs, wherein:- FlGURE
1 is a perspective view of .a cordless electric ironin% appar at us
enbodyi ng t he i nventi AR; erbediment; of3thedpusnkipnsdsr Aegaribed el omhby
apparatus illugiyatbpg ekamplele wit® reFerBHUY €ttoi nb@@?réiéb@ﬁﬁhn?rin
connection wth the base nenber of  the apparatus of Figure 1; FlI GURE
3 is a sched%??@lngﬁprEgﬁﬁFéPFGn' of the tenperature sensing circuitry
contained within theiron; FIGURE 4 .is a schematic representation of

the eLectronic ControkIahﬁguiHryigongaigggsbchquba%QEWangf_ a cordless

s _electric-ironing'apparatus embodying the invention; R

_ : - . ) W/

FIGURE 2 is a fragmentary sectional view of the

apparatus “illustrating how the iron 1is mounted in

- operational conneéction with the base member of the
- apparatus of Figure 1;

- FIGURE- 3 'is a SChematic representation of the
"temperature sensing circuitryicontained'within the iron;

_ "FIGURE 4 is a -schematicr.repreSedtation of the
electronic Control-circuitry contained in the base, and

H



%3 FIGURE 5 is a pl an view of the key switch assenbly and indicator |anps
of the electroni¢ tenperature control neans of the apparatus. 5

f@féﬁjing to the drawings, Figure 1, shows a cordless electric iron 1

- resti-ng upon its base nmenber 2. The base nmenber 2 is connected by cord 3 to
a solce of alternating current (not shown) -3s«h as the mains supply, and
houses el ectronic control neans for controlling and mai ntaining 10 t he
tenmperature of the sole plate of iron 1. This control neans is accessed
through key switch assd@RAURELD fbs ahpdennyigwdesi tde dear s itpht engmemshily e

for iron 1. Figup@d? ifeows tidie 1Y RId Y & H EIGAPRAd Wb ratiftdesh ‘%tgtfl

iron 1 and base nenber 2. Ml e connector pins 4 on the iron are engag
with correspondlH§QQ§n9§39ﬁﬁwﬁR&%ﬂ%$Q§ﬂ n the base for providing
alternating current to the heating elenent of iron 1 mhenever the iron is

I d b mb f | igh
i odo 13 mouRted 1 n ¢ hd ST LR tn tAec SR RH1BE 3 BLBEF Bnd Sheys A Larsihen
in the base. Theediegder it3 ixon riha'te(atrmxsumom iPE btarse meambmry Dar ttheofbaase
Communl catlon Sy seiibelen a3 o8ink 8R! BINEERLYE LS by A S LIt 1ng

control neans in the base mati| c ramnn ur e
representative ofurFente i QHQHQWQﬁHﬁﬂqﬁ)%ﬁr%@?tﬁ?léénﬁapﬁ ¥wiand hauses

1. Term nal s 8 edle tr@NIRCIRSh ATV Shed e FH6PNcBABKONAing and maintaining

10 the temperature of the sole plate of ironm 1. This control

gﬂ; : means is accessed through key switch assembly 11 for
: choosing a desired operating temperature for iron 1.

Figure 2 shows the operative interconnection

15 between the iron 1 and base member 2. Male connector pins

4 on the iron are engagable with corresponding female

connectors 5 in the base for providing alternating current

to the heating element of iron 1 whenever the iron is

placed in base member 2. Also shown are an infrared light

20 emitting diode 13 mounted in the iron and an associated

phototransistor PT1 mounted in the base. The diode 13 and

phototransistor PT1 are primary parts of a communication

. system between an iron temperature sensor and electronic

(o control means in the base 2.

25

The schematic drawing of Figure 3 is representative

of the temperature sensing circuitry contained within iron

1. Terminals 8 are connected across the iron heating

element (not shown) to male connector pins 4, which in

30 turn are connected through the female connectors 5 and

through electronic control means to be described later to

a source of alternating line current. A 'capacitive

reactance voltage divider €21, R21 connected with

terminals 8 supplies a reduced voltage (as compared with

35 the mains voltage) to a rectifier diode D21 and a filter

' C22 such that an unregulated DC voltage of 12 to 16 volts

appears a node 8.



el ement (not shown) to male connector pins 4, which in 30 turn are
connected through the femal e connectors 5 and through el ectronic control
means to be described later to a source of ‘alternating |ine current‘”
Ac pQC|t|ve react ance vol tage divider C21, R21 connected with.termnals
supplL¥es a reduced vol tage (as conpared\Mt+985 the mains voltage) to a
rectifier diode D21 and a filter C22 such that an unregul ated DC voltage of .

12 to 16 volts appears node 8. i S |"at, | t d
to an integrated C|rcgpﬂSVHPF§§8¥%&ﬁﬂz¥§i’a@ﬁ;q%ﬁ gBﬁigg %glﬁggﬁn £ ed®

capaci tor C23 teipeaiitdevel bagel re@lilacgu aVR2l a&urQﬂxahssod&aﬁedmhbpnass

source is used to rt enpe sensi.ng LCi i
the iron 1. The Fgﬁﬁm$§ Jg?g ?? éﬁ%yig?nglgdggi n%éﬁéﬁﬁﬂ%%ﬁféfg§ﬁu€ &
oscillator | C2nodki c&, pbitbr neowscaniastudsd tol tpoﬁfe:tr atbe viempenatiece ed

~* as shown i ngFi g LCircuitry. further
I ncl udes a thg%ﬁﬁgpgrEQEﬁ#qﬁﬂf |r|tﬁ% gﬁfe p ate of the iron. The

therm stor - THML, in conbination mnth resi.stors ‘R23 and R24, trinm ng

potentioneter R24 andm%paﬁéhﬁérggﬁrepf@trdmﬂﬁsyaJMdiWYaﬂetﬂﬁm@rélﬂed
network for astable t|-

roduces an_out
the formof a SEARPH1 f°sﬁ&i%8§ ?Eg’ fé%h%%n é@ﬁ@ﬁ] as Pn3%$€%P§
proportional tOmuhleweisblrsrl:@mewméntbenneeted BdMishewnl LheFdgure 3. - The

proportlongb tot% Ser%%%?r?tq_ing,n%he 39L8u1try ~further includes a
thermistor IHM]_embedded in .the sole plate of the iron. ;)

The thermistor THM1, in combination with resistors R23 and
'R2Y4, trimming potentiometer R24 and capacitor C25, pro-

- vides a frequency determining network for astable multi-
15  vibrator IC2. IC2 produces an output in the form of a
.“traln of pulses at a frequency which is inversely

- proportional to the resistance of thermlstor THM1, and

- therefore proportional to the temperature .of the sole

_ plate of the ir'dn._ This. pulse output drives infrared
20 light—emitting.diodé 13 thfough current limiting resistor
R22 so that the LED 13 is switched on and off at the
oscillating_frequgncylof the multivibrator,-whereby.the
signal-representing,the temperature of the sole plate can .
be transmitted to the base-mounted electronic temperature -/
25 control means. |

__The; base - eircuitry will now be described with
reference to Figure 4. .The.base-memben-is_connected to a

. _source of alternating line current through a power cord
30 ... (not shown) _conneehéd=_to terminals 10. - -The ™"neutral™
terminals 10 is also eonnéeted-directlygto one of two
female connector terminals 5, to which .the iron 1 is
connected whenever it is placed on -the base 2 and the
"live"™ terminal 10 is connected with the other terminal 5

35.  through a power relay RLY1. A step-down transformer T1
_ connected-with'terminalss10;supp11es.a;r¢dueed voltage to

- a full wave rectifier D1, D2, D3, D4. . The resulting



Pl ate of the iron. This pul se output drives infrared 20 light-emtting
di ode 13 through*current limting resistor R22 so that the LED 13 is
mngﬁped on and off at the oscillating frequency of the nultivibrator,
whersgby the signal yepresenting the tenperature ofthe sole plate can *

be tRadsnmitted to the base-nounted el ectroni-6-t enperature 25 control
nmeans. The base circuitry wll now be described with reference to
Figure 4. The base menber. is connected to a source of alternating |ine
current throughuargeudatedr dd80 volte@e shEwHPPrRUFIRALRLY t Biner nYadts 16

The "neutral ™ terghpglaqlloy seabael%ene@i ednd rsﬁbiyeao whetat tmp&enwfe

connector termnals 5, to ch't i's connect @ whengver
pl aced on the baéétfgﬁﬁ&ephé1*°PF§e”°1FéSﬁ1ﬁ%ﬁ“iEtPg Bhn \quyﬁik§ a
ot her term nal 5p3§u1attbﬁowftp@t vﬂ'@a/ B¢, lwhidh si epudedntor powker ner

T1 connected mnth termnals 10 s I es uced volita e, to Vi
rectifier D 9 D2RiBEOPEYCesSspL, ;J]g(gtl t R qﬁnr oA EE T ?/§| tghg of d5e
approxinately ni sérealiteyi.s filtered by capacitor Cl1 and applled to the
input of integrated circuit voltage regulator VRI, mhich provides a

regul ated output of 5 volts DC, which is used to power m cr Qpr.ocessor
ICL and the remai ndddsopfconngaetashstocitheyiiesendarsh Ebﬂﬁé@geﬁft&ﬁﬁﬂ§‘

secondary Wﬂnd'“@o?he¥rQWS1§(¥Iﬁin§1né§w6bﬁ1ﬂﬁ neiayorge RehiéR, pﬁvahb%ha
provides a 18 %ﬂl%% %E%ggl g Hg&gg f?883828¥ %or 333 gg ¢ E{£§3g§§§3g
\_/ microprocessor IC1 for measurement of the frequency of the
signal received from the iron-mounted temperature sensing
circuitry. The apparatus illustrated in the drawings is
intended for use with a 120 volt, 60Hz A.C. mains supply.
15 _ '
As illustrated in Figure 5, the base 2 carries an
assembly 11 of keys or press-button switches which can be
operated manually to select any of various iron
temperatures or modes of operation. Light emitting
20 diodes, represented by black spots in Figure : 5 and
"peferenced LED1 to LED10 in Figure U4 indicate to the
operator which temperature or operating mode is currently
selected and provide signals to the operator as indicated
~ " by the text in Figure 5 '
25 '
o The switch assembly 11, also referred te herein, in
" pelation to Figure 4,as switech matrix 11, provides user
input to microprocessor IC1 for selection of the desired
-temperature programming function. Diodes D5 and D6 serve
- 30 to isolate the switching function from the light emitting
diode drlves. '

Light-emitting diodes LED1 through LED 10, which

provide visual indications of temperature selection and

35 circuit status in accordance with the functions selected
through microprocessor IC1 through switch matrix 11, are
‘connected with microprocessor IC1 through associated



m croprocessor I ClL for neasurenment of the frequency of the signal received
fromthe iron-nobunted tenperature sensing circuitry. The apparatus )
illustrated in the drawings is intended for use with a 120 volt, 60Hz A C:
mai supply. 15 As illustrated in Figure 5, the base 2 carries an assenbFy"
11 ®f’ keys or press-button sw tches which 8t be operated nmanually to -
select any of wvarious iron tenperatures or nodes of operation.

Light emtting_ 20 . .diod Lepresen by ., bl ac spots,_in . Fiqur 5
and referenced Etﬁﬁuf‘gkgEﬁﬁlPﬁ?Eﬁgﬂgggggf’ﬁai §§1t' otgwh%n%ptéqaﬂ%]rs iscﬁn'
tenperature or apér@#ieng node is currently sel ected and provide signals to
the operator as indicated by the text in Figure 5. 25 The switch assenbly"
11, also referred-to herein, in relation to Figure 4,as swtch matrix 11,
provi des user.input: t PRi cPeplBEaRIBrerpacibanie| netwrripf fowaedespyed 13
t enper at ur 65 pr ogh@aMmERg {3NCERSN. £ rid Afkise 20 Bk B8 Ve i¥bui t O #0l arfe
the switching funchlon tronrthi [ i ht-in1tt|n di,ode drives. Light-emtting
di odes LEDL thr bO8RTBEPLPB, C¥ALen OFCIV AL O SFam LG RPrAGSHRO oY kenper at ur e
sel ection and 35 circuit status in accordance with the functions sel ected
through m or oprocessop LELLLIr aiigh Y46l BB b upd £ 8PNEECHES LN
m croprocessor |Cl through associdte -b- x :

. _power-up signal to microprocessor IC1 to reset it to its

.10 first instruction after a predetermined delay from turn-
on. Diode D7 prevents low,voltage_reset during operation. W,

A \' .

An audible_indieation is_provided to thé user upon

execution.pf certain functioﬁé by microprocessor IC1, such

15 as automatic turn-off, through'application of a frequency
| pulse to a piezoelectric buzzer PB1. '

_ Iron in-base switeh 12 is included to signal to

_ - miecroprocessor IC1 whether or not the ~iron is in

20 operational cbnnection with the base. Switching current
is provided through resistor R16.

When thé iron is appropriately placed on base 2, the
iron temperature-frequency signal emitted by infrared LED \.i
25 13 is received in the base by phototransistor PT1. The
received signal is amplified and squared by the network of
transistor Q1 and resistors R1 and R3 to provide a
suitable signal to microprocessor IC1. The microprocessor
: measures.the frequency of the received signal, which is
- 30  proportional to the temperature of the sole plate, and
makes control decisions based upon its programming'and key
switeh inputs provided by the user. ReSistor R17 prevents
destruction of transistor Q1 if phototransistor PT1 should
_ . saturate.
35 _ - L
Microprocessor IC1 outputs its control decisions
through the network of resistors 314_ and R15 and



%ircuitry including resistors R4 to R11 and transistors B and 4. The
resi stance-capacitance network formed by RL.3 5. and &4 is the
;rqugncy-deternining circutt for the instruction cycle oscillator of

m crigprocessor I Cl.. Resistor R12, diode D7 and capacitor C5 provide a
powek-up signal to microprocessor IClL to resdt= it to its 10 first

I nstruction after a predetermned delay fromturn- on. Di ode D7 prevents
| ow. voltage reset during.operation. An audible indication is_provided to
the user upon ex&EEBNBAALEFrScA&R AR f ARet WBAShhAMiVE cRRwRRsEeIaY CRLYdudleris
as autloma:ip tgrpraﬁr&gé?griwgb @@i@téﬁatm?b hﬂ:zlffe_V qulcneﬁf%ome@tlort 5
pi ezoel ectric buzzer . Lron_in-base switc i.S cluded to signal, . to
i cr opr ocessor '%Elthﬁhéfﬁgr%eBFqnﬁoFieFﬁEE'ir§ﬁ°dﬁsb%iﬁcfﬁss b&r ¥ingize
connection with tBerbasg. RLBW nmdt et  thnaard i s tomp Qv ifueh megatdiver epikiesr.
R16. Wen t Ir LS 3 I @r | : I ' ls£.QN ratyre
frequency si nal?gﬁéﬁﬁggpbggiE?PgbéggLEB?gggg ?giﬁg%ﬁgigﬁggggiﬁgﬁﬁge g%g-by
phototransi st or P®3. andTrabPpedéprvel3sPyraides R¥priSFis8g-and squared by the
network of transistor QL and resistors Rl and R3 to provide a
suitable signal to mcroprocessor |Cl. The m ¢yoprocessor. neasures the
frequency of the recei #&d &fR4Y A &ﬁangsocErlﬁ'}r@po t iyoss tbhendisplay
tenperature of tpeanedl ewpiehe,isincppidesi converol kdgciswdDiteh bassaydnyion iltls
pr ogr amm ng, and ' [ t Loyi t r.. Resi r..R17
prevents deEqruc??%ﬁggkagggngggté?BEEgi?gghg gtpgﬁgﬁgfoﬁe%%f%éﬁgﬁﬁdranges
satyrate. 35 which may be selected, these labels being: "DELICATE",

"PERM.PRESS", "WOOL", "COTTON" and "LINEN". Furthermore,

a higher or a lower temperature within each range may be

selected by operation of a button referenced "HIGH" or a
15 button referenced "LOW" respectively. Also illustrated in
Figure 5 is the ON/OFF switch, the indicator LEDs for the
selected temperature and indicator LEDs for the status of
the iron electroniec control’cireuitry-(referenced "WAITY,
"READY" and "SELECT FABRIC").

- 20
The general operation of the microprocessor-
controlled cordless electric iron will be described next,
_ _ followed by a more detailed description of the functional
o operation of the various operative states of the control
25  eircuitry. '

First, the base member 2 is plugged into a source of
line current and the iron 1 1is placed in operative
connection with the base. Pressing the ON button

30 generates a single beep and the SELECT FABRIC indicator
will begin to flash. No power is applied to the iron
until a fabric temperature setting has been selected. If

" no fabric setting is chosen within ten minutes after
pressing the ON button, the control means will go into an

35 automatic shut-off mode.



M croprocessor |Cl outputs its control decisions through the network

of resistors R4 and R15 and -7- transistors b and Q, which drive
power relay RLY1 for providing line current through the live fenale =
connector 5 to the iron heating el enent de D8 across the winding of ~
relay RLY1 protects transistor &b fron1nega$|ve spi kes. 5 Capacitor C6 -
prOV|des current capacity during relay pull- in, and capacitor C3 prOV|des'

bypassi ng. As al readyy IMM%L é:|ng§y &e %@/&édﬁqﬁj pq‘g@li Rile Wi gﬁ

applled over key swi tch asse 11. 710 tratéd are els for t

various tenper dtii fabije sitingnyand eetierad HIGHser| LOW| Bubsppg: for
"DELI CATE", " Phii¢diiisadiate WObbmper&®hFel. and A&l NENese Fusddeinms e, ade

hi gher or a lower, te ure withjn eac apge, may be sel ected, by-
operation of a5t Q#E&kgkﬁiﬂﬁiﬁp ci# gﬁﬁa}ggicagﬁf?oﬁfiifiﬁﬁhgedanECﬁv
rezpectivel5y beex0 willsbeatgehdnatfedufer Seasht Isai(ﬂ!sma-iﬁeseﬂet&.h, Ohee a

i ndi cator LEDs e ecte e ' : '
status of the lf];ag{lp ‘?ec?%’)ﬁlﬁ% ggntroeéc%#{:w?ﬂg F fE;cr%tence FQ&iEEEEEDY"
and "SELECT FABRI1Z') .20 dtle g@m%ratheopﬂﬂﬁfloﬁndéﬂatPﬁe Whiérospméesgér-

control l ed cor @&&arﬁlcﬁféw Curitrlqn e |te%e‘i'%3:@fr‘eb%‘i‘ Rest 1rbal ReWREaBYrad
nmor e ‘det ai | ed descrl t|on ae functi.onal %gwfgégy c”‘the

var i
operati ve st at & o'? %B‘Pﬁ'rg M)sand;;it§,i3% cuitry, ?Hlsure_
10 3), reaches the selected setting, at which point the WAIT

indicator will be extinguished, and the READY-indicator
will light, accompanied by two beeps. When the iron is
removed from the base, the fabric (temperature) indicators
will remain lit, but both the WAIT and READY indicators
15 will extinguish until the iron is replaced on the base.'

If the iron . is _replaced  on the base, and the
| temperature of the iron is outside the selected range, the
WAIT indicator will come on, accompanied by a single beep.
20 Pcwef is applied to the iron only after the presence of
the iron is sensed in the base, and the temperature
control circuitry determines_ thet the present iron
temperature is out of range.

25 ' If the iron is left on the base for more than ten
- minutes without being removed, and the temperature Setting
is not changed, ten beeps will sound. If nothing is done
within another two minutes, the iron will go into
automatic shutdown. - When this happens, the power to the
30 iron is disconnected ‘and the temperature display is turned
off.. The WAIT indicator will come on. until .the 1ron has
cooled,enough to be.stored,_at.which time the WAIT light
is extinguished and a single beep is generated. The
temperature control and display can be re-activated using
35 'normal start-up procedures.



First, the base nember 2 is plugged into a source of line current and the

iron 1 is placed*in operative connection wth the base. Pressing the
ON bytton 30 generates a singlte beep and the SELECT FABRI C i ndi cat or

wi |l I>-begin to fl ash, No power is applied to the iron until a fabric
tengeriat ure setting has been selected. If ne9fabric setting is chosen
within ten mnutes after pressing the ON button, the control neans wll go
into ap 35 automatic_shut-off node. -8- A tenperature nay_ be sel ected

by pressing one of thel$FRENE aBFf ctRet i rolysuahae obt® ol OFF G bkch oppuses
buttons for integnediat® ih@FBALarURRS.come onAsntilegRe Soidn NPfs 8661led
sel ected, the associated LED i.ndi cdat or,s

i)l li.ght,. an 5, eep will be
generated for eatt® teh B e ds Glc ﬂa‘%&rlﬁ’@ Lh6; ?JﬁgTi énggf’agf’gd;go?ﬁe
SELECT FABRI C i nshitatamd va lsingbe beep isngenehatedW T indicator wll
conme on continuously until the tenperature of the iron as neasured by
t herm st or ML and i'ts associated circuitry, (Figure 10 3), reaches the
sel ected setting, at vwheh fisdilawing parFgragheatdesaeribe péhext fupet taeal

and the READY i ngb&@d©fon | brl i ¢hle. aRGOIBUN €6pbYat Ye PeaRELesWIRSY T NEne
iron is. removed fromthe, base, ];he fabric l%tgr’rgegft ure) indicators wil
remain lit,. butehetWOmEC \RPHILESS REMGNY inafeb®bFs 15  will extingui sh
until the iron is replaced on the base. If the iron is replaced on

t he base, 10and the tenperature of the iron is outside the sel ected range,
t he _

\ ’—’,_" .



WAI'T indicator will come on, acconpanied by a single beep. .20 Power is
applied to the iron only after the presence of the iron is sensed in the
base, and the — tenperature control circuil®ry determnes that the -

pr egent Fbﬁqﬁ§ﬁmwaiure I's out of range 25 If the iron is |eft
on t\a€ base f r n ten n1nut ou ei ng, renoved, a .
temperature s dﬁrs Eﬁncﬁﬁndgd é grflggﬁuﬁﬂw°rlfeiﬁﬂﬂ%ﬁ)9§;'"

I TP 4RI A A 160, L it
A R S T

the iron has co to be store

extingui shade Al enedrad e beep ths IMNAIEE SShwitcH NEst ﬁE‘BEEaEU%ﬂQm{rP'ﬂ?J‘d

di splay can be re-activated using 35 normal st.art-up procedures.

Turni ng eff tgtate,oranditige t DEoANAGFAns Wi lbaseisea baepVisT gediraated ahs'a
come on until the iron has cool ed enough to be stored, at which tine the

WAL T i ndithet 0OSEDBET (ERBICINthodesi gl cerpeexred s gemErathaed Obi/OFF fswitehngis
par agr aphs descri be the functional opgration.of the various operative
states oprebs°élwhﬁﬂemin(ﬁhﬂﬂQEé stt¢8bnadétahe itcn is not in the base,

~ a beep is sounded, but the SELECT FABRIC mod° is not entered.
' .16 SELECT FABRIC STATE:
thn th° 1ron control means is in the SELECT FABRIC state,\ /
.the power relay is off, all LED's are off, except for the SELECT
FABRIC ‘LED which is flashing, and the keyboard switches are
enabled if the iron is in the base. If the iron is not in the
{5 base,lfhe "off base” state is entered. If the ON/OFF switéh.is
pressed,'a beep is heard, and the "off"” state is entered. If one
of the fabric select switches is pressed, and the iron is in the
basé, a beép is generated, the LED associated with the switch
pressed is turned 6n, and the "wait” state is entered..'If no
_20 switches are prossod for ten minutes, the "automatic shut;qff“’_
stata is enfered If no infrared signal indicative of the
temporature being measured at the sole plate is received, or th°
infrared signal is not increasing in freqqency, the iron shuts

'off immediately.



OFF STATE: Wen the iron is in the off state, the power relay is off al
LED s are off, and al'l switches are disabl edigxcept for the ONV OFF sw tch.

lf tHhe-iron is not in the base, the "off base" 5 state is entered. | f
the @NAOFF switch is pressed while in the off state, and the iron is in the
base,~a bewpITsSPAMBeated and the SELECT FABIC node is entered. If the

ONV OFF switch is pressed while in the off state, and the iron is not in
t he base, a beefhgs dthendédenbigontiroISELECH F-ABREC "wadet ' sshategnttdreedpoddr -
SELECT FABRI C STATE: When the iron control neans is in the SELECT FABRIC

state the polRyY Cama\bg sonfpPr Afif, Kependingfeporxtbst reguimemespise@f the
FABRI C LED whi¢ch is flashing and the keyboard switches are enabled if_the
iron is i nheREiRgsBlemppty the felacted fabrie EED ggson. Hhe HAIHLED is
state is entere JLh OEE switch is, pressed,. a beep is, heat and

t he "oﬁf" g?atﬁg}s°gﬁr§rgﬁgm%faﬁﬁe° ot RS A Sidhite fex 1%%e§w+€¢hes are
pressed, 41 I 1S N se PelS0 r t L ah
associ at eggl\?\nal%g'?he&gmﬁéh %);r'-ggsg‘ i%elﬁj‘?eﬁ%dfgﬁfn gc?]) ?ﬁégﬁwa?ﬁe E{%aftfe Pgs\.

tered. ' | ! ] ' §
entered sticdo 20 eRLLEASS AAf RESSSRRIL RRALE MU, cohbEola WU | £s

shut-of f" state 1s entere nfrared signa ndi cative
t enper at ur gohet HgingagHee hedit i 10l Godl EA§ bF tRECIILRIN t¥ déeiminél @Hen

signal is not increasing in frequency, the 1ron shuts off imedi ately.
VWAI T STATEthe selected temperature range has been reached. When the
\_/ 10 selected temperature is reached, two beeps are generatéd, and the
B "ready" state is entered. While waiting for the iron té reach
the selected temperature, the control is monitoring the keyboard.
If the ON/OFF switch is pressed, a beep is heard, ahd the "“off"
state is entered. 1If the HIGH or LOW switch is pushed, a beep is
15 generated, and the associated LED is turned on if it was
- previously off (indicating that a new temperature range‘has been
selected), or if it was on, it is left on. 1If the currently
‘selected fabric switch is pressed (LED is already-on). a beep is
- generated, the HIGH or LOW LED's are turned off, and if either
20 the HIGH or LOW LED was on, a new temperature range is set as the
selected temperature. 1If a new fabric switch.is pushed, a beep
. is generated, the HIGH and LOW LED's are turnéd off, the newly
selected fabri¢ LED is turned on, and a new temperature range is
set as the .selected temperature. If a. new temperature is
g éelected, a two-second tiﬁeout'is set. The iron cannot reach the

"ready” state until this two-second timeout hés expired, even if

the selected temperature is achieved beforehand.



Wien the iron control is in the "wait" statez2-the power relay can be on or
of f, dependi ng upon the requirenents of the heating el enent, the selected
fabric LEDis on, the WAIT LEDis 5 on, all other:LED s are off, and aIP“i .
eight'Keyboard switches are enabled. If the iron is renpved fron1the base;™¥
t he “eﬂf ﬁ%ﬁ IS entered. In the -"wait" state, the control neans
S nDnltorlng t eating or coollng of the iron to deternine when the

sejected tenpe&ﬁ&ﬁr?har%% ?agﬁgeeps are g%nerg\? g % %o"}‘"r alay |

sel ected tenperature is reac

state is ﬁﬂﬁeBEdon oWiclee W@‘HéEBJé”tdfﬁhiﬁﬁ%&ﬁOtﬁ8383159€e§ek@ﬁé@@aturc,
tenperature, the control is nonitoring the keyboard sSWtc

i s presseghe as¥beptes Peprilc BED ibeonpf theSHAGR b SOWELED. mayf behentl She
or LOWswi.tch is pushed, a beep is 15 generated, and the associ at ed

LED iss tREARY LBED 1sfonutaﬂdso¢hem(anﬁs(ﬁﬁe(oﬁﬂ;oandngllheightnkayboard
t enperature range has been selected), or if it was on, it is left on. |If

t he curremwiychesearedina&mabk§d¢(ﬂﬂfstpeessen @@EDﬁm@%ﬂdeimeoh?e haseep

is generated, the HGHor LOVLED s are turned off, and if either 20 t he
H GH or LtW® LEOEfasbase” o stdle chpereRtkedangell s the a§e?ﬂl§ seﬂtéé't?ed the
G LRI R RN T NER e LN )
i i il e T
0 o AP, ST AL ) Betecesa
achleved #@ﬁﬁ@fﬁﬁﬁ%b rangé2 the power relay is on to maintain the selected
temperature‘ setting. " The READY LED stays on during this
ﬁ#intenanéé cycle. ~If, during an "off base" state, the iron
cools too far to be functional ‘when the iron is replaced on the
i5 base, the "wait" state is enfefed, and a single  beep -ig
generated:_'while waiting for the iron to be removed frpm the:
base, the control is ‘monitoring keyboard. If no keys are
préssed, or the iron is not removed for ten minutes, the
."adtomafic shut-off" state is entered. If the ON/OFF switch is -
'26 | pfessed, a beep is‘héard, and the "off" state is entered. 1If th;\J.'
HIGH  or LOW switch is pressed, a beep is .heard, and the
associatedxtﬁb is turned on if it was turned off, indicating that
'# new temperature range has been selected, and if it was :on, it
is left on. If the currently selected fabric switch is pressed,
o5  a beep is heard, the HIGH or LOW LED's are turned off, and if
| either the HIGH or ﬁdw LED was on, a new temperature range is set
as the selected témpefatﬁre,'and'thg-“wait”'state is entered. If

a new fabric switch is pushed, a beep is heard, the HIGH and LOW



READY STATE: Wen the control is in. the reatﬁr state, the power relay may
be on or off as needed to maintain the selected tenperature, the sel ected
jabri¢c LED is on, the HHGH of LOWLED nay be on, the 5 READY LED is on,
all pther LED s are off . and all eight keyboard switches are in enabl ed.

| the iron g renmpeddina tdes pages Adly "Sileds® fapie LED o1y efithed on,

In the -"ready" state, the control is nonitoring the heating or cooling of
the iron to gej&smtempeiatlicet eapgeatiy esdts o8t shdeselectedettemperature, and

t enperature 10 range. ‘When the tenperature is outside of the
sel ect ed t engiey atwait 't asigpete tie eovered el alf i3 mew ttempérature tie sslected, a
tenperature setting. The READY LED stays on durin this

mai nt enance twatsecond ftimgeungiarsebibe fore entering tHthe | ?w%a sttt f ar
to be functional when the iron is replaced on the 15 base, the "wait"

Sstate is entered, and a single beep is generated. VWil e waiting
for the iron to be renbved fromthe base, the control is nonitoring
keyboard. If no keys are pressed, or the iron is not renoved
for ten mnutes, the "automatic shuf-off" state is entered. If the

OV OFF swtch is - 20 pressed, a beep is heard, and the "off" state is
entered. If the HGH or LOW switch is pressed, a beep is heard,
and -the associated LED is turned on if it was turned off, indicating that
a new tenperature range has been selected, and if it was :.on, it is left
on. If the currently selected fabric switch is pressed, 25 a beep is
heard, the HHGH or LOWLED s are turned off, and if either the H GH or LON
LED was on, a new tenperature range is set as the selected tenperature, and
the "wait" state is entered. |If a new fabric switch is pushed, a beep is
heard, the H GH and LOW '




LED s are turned off, the newy selected fabric LED is turned on, a new

tenperatuagF#agggﬁeépggﬁpas the selected temderature, and the ?maitf state

is entere erature is selected, a two-second tinmeout -is set:ﬁ

bef oy e enterlng ESaQXnggkﬁ gFflgaseE BA%E BESE" state, the pOwﬂﬁixalaY”nlﬁ

14- n t he con roI 'S 1N sCa 1 he power ‘relay

the sel ect gg %EPFIEhLEEEISCQQd ¥B§IHEGHEBr1EO@ALEQggah§|sable&'exceptqgﬁ'be

LED s are of keyboar swtches are

OV OFF swiggh. alilhothent r oEpreneaps ided heanal fabasek ?s@éﬁaurﬂméﬂgﬁslra%
is returned to the base. Wen the iron is replaced in.the base, the state

that tghe n@ilsableasexesptsttiel ONgOFRe swivthias TRED\RM M i abeseihs the
reentered. If the iron is not replaced in the base, and the OV OFF switch

is 10 notoff ebasd"f @mtaten wntil ethet Hedmautommetursedt tof fthestbasei s When
entered. If the OV OFF switch is pressed, a beep is heard, and the "off"
state is em%réaonAwsomlécamngmEe.\Am igtatorthat theemodnpe was

"automatic shut-off' state, te bee are generated, and.a two-m nute
3é;%ﬁewﬁﬁ

timeout isi®tirpEqbefpre,dhe e§§ VGP t'lmr%ﬂﬁlgaﬁﬁtlFeﬁﬁﬁéGQGﬁin
he base ngnEeDeckRarhout £abi el st DR Hige.Obha 302! Bl BgRlghdy 4o
o 15 B TR U R, AT IR GRREAE il 10 Z0ugars, 5
N T e T LT R
' the "off" state is entered. - :
AUTOMATIC SHUT-OFF STATE: _
When the control enters the "automatic shut-off" state} ten
15 beeps are generated, and a two—minuté timeout is started; If no .
keys are pressed or the iron is not removed from thé base within
the two-minute timeout, then the "off"” state is entered. If the
current fabric kéy is pressed, or the iron is removed and
replaced during this two-minute timeout, then the state that the
20 mbdule .was in just before the automatic shut-off state :was
" entered isﬁreenteréd. If a different fabric key is pressed, th;)
"control;éﬂ+ers the "wait” state. If the iron is removed and not
repiicea.during this two-mintue timeout, the "off base‘lstate is
entered. If the ON/OFF key is pressed, the control enters the

25 ~ "off" state. Temperature is maintained during this two-minute

period.



o

rnepl aced during this two-mntue tinmeout, the "off base" state is entered.
I.f the ONV OFF key is ‘pressed, the control enigrs the 25 "of f" state.
Tenpérature is maintai ned during this two-mnute period. -15  Qperation
of tpe.preferred enbodiment of 'the electronic tenperature control neans
of tRe invention will now be described with reference to Figures 3 and 4.

Once the i h o turped gn and_a_tenmperature. has, b | ected,
o suppl i cd ¢ hr SAGRSBLonpBE, o 2Pt R YRR SubREinRRECier e RUFChRPRLC

5 and 4 .totgnﬁgpseawgcsh@mt n@ankNGe b AVEAAIEININE Rof BE hBScriped
el ectronic tTehperature sensing circuitry. The resistance of Tt h&Fm ST Or
THM . vari s Y o] LeRakl ¥nigngacc an s t t r

of the i ronttl FEEEFERGY BOOPEGLLERTs Knbi4acTERE RS AL Ry BERA' Eurhea
resistanceen andacanbeipbratuve! Hasebeshose1B38edRponRd B@S;uggﬂiéapEErbegh
C25, fornms a frequency determ ning network for astable multivibrator IC2.

- The odput powgrepeyayhREYYgnehadbaghbyonnkettbrbtearminhl2padral Soand 4 to the
proportional to the tenperature df the sole plate, and this 15 . frequency
drives' inheatiédg £EEmea ofhtbeghronus andt tbi terinhgalesBsobr tRe2eleptgonic
circuit functions only when the iron is operatively connected to the base,
since the temperatusensensinguriscuitpywer once it is renoved fromthe

base. As can be seen in Figure 2, 20 whenever the iron is placed in the
base, LED 13 i.sTh®si tfehtbaRcect Of abbherphster aniNt or veriesTh dnveggely

vari anie {LegusneyoRh005' S CRLESEALRY 9L PLAL® SSBSAWS B Yhe iron

10 sole plate in which. it is embedded. That resistance, in

combination with resistors R23, R24 and R25, and capacitor C25,

forms a frequency determining network for astable multivibrator

IC2. The ouput freguency thus generated by multibibrator IC2 is

also proportional to the temperature df the sole plate, and this

15 | frequency drives infrared LED 13 through current-limiting
resistor R22, | |

This circuit functions only when the iron is operatively

connected to the base, since the iron contains no source of power

~ ~ once it is removed from the base. As can be seen in Figure 2,

20 whenever the iron is placed in the base, LED 13 is positioned

difectly above phototransistor PTl. Thus, the variable frequency

signals representing sole plate temperature being transmitted by

LED 13 are received directly by phototransistor PT1l, processed by

amplifying and squaring network R1, Qi, R3 and applied to the

25 microprocessor control means ICl. The microprocessor is

programmed to translate the received frequency into a control

. signal by measuring the frequency against the-60 Bz, time base

generated by R1, ¢2 and Q2. The microprocessor ICl1 then compares

the measured temperature of the sole plate with the selected

30 temperature from key switch assembly 11, and controls relay



LED 13 are received directly by phototransistor PTI, processed by
anplifying and squaring network RI, @, R3 and applied.to'the-25 o
m croprocessor control neans |C1. -16-The 'm croprocessor is o e
progranmed to translate the received frequency into a control signal -by
QEasuring t he frequency against the 60 Hz. tinme base generated by R, C2

and 2. The ndpLieBroCRISQr Q€] theh coipargs bhd npeferedrd PARCIRIYY € tQf |

the sole plate wit he sel ectedq 30 nperature . from key ~swiich
assenbly 11, egﬁagliaﬁt,rwi ‘“Fél.’_‘%?in £§8 stfﬁ,-qpetre_d RES‘,“PGQ#“PRM oBnds 6
and power releywg BsYthet drest dils iixh cperatiohai n the sel ected tenperature
for as long.as the iron is in.operation. The apparatus described with
reference to the draw ings provides an accurate el ectronic tenperature
control- neans. whi ch Theaapparadatsdieserikedasttireneferéncei th dhley dirfasi-

the cont rol moanEor PROw e MR BpPA-EEE SRkt enbeftupe Bolityild

the control nean the 1ron allows the iro re

lighter, and apeang| |Wwivisch hdés @nreommodaieedir Ane,the| baseomembearener atifhe
control circui bhyyMpHB! @dmph dditi R SSed £1 0§ OXh 8t FARERY 881 AR hedhs2 b 1885 €
of operation % tﬁe cgrglegg iron. O her @%vantages incluéegpush l?uttc}%‘%"s
sel ection of thB 8B&i A&@Ntenperature, visual indications of the current
status of the iron and its programed tenperature, audible indications of

its operative functions, d automatic, shuyt-off -i case of vari.ous
undes?rable. operatih ?mina Qng the contro& means from éhe gron allows

the iron to be more compact and lighter, and also allows \_/

the use of accurate, electronic temperature control:
circuitry mounted in the paSe to provide improved control
~and ease of operation of the cordless iron. |

Other advantages include push button selection of
the desired temperature,_Visual.indications of the current
status of the iron and its ppogrammed temperature, audible 
indications of its 'operative functions, and automatic
shut-off iﬁ case of various undesirable operating

. conditions.

L3

)

4
i



¢condi tions. -17- CLAIMS 1. A cordl ess electric ironing apparatus
including an iron having a sole plate, a heating elenent for heating said
fsole plate and an insulated.: handl e to all awymani pul ation of said iron
*Whil® in a heated state, the apparatus further including a base menber
cgnnectable to a source of current, the base nenber and the iron having

c | ementary etp@tMscal term nal arrangenents whereby when said iron is
pl aced in a predéetermned position on said base nenber, said ternna
arrangenents are placed in operative connection wi'th one anat her whereby
heating current may be supplied to said heating el enent. from said base

mbefr, th t i ncl udi trol. ' id.b
Control 11ng ¢he Tsuppl§ SPrahei eTet €t - REdpRs Bbimvud nEf Funfhe an
i ncludi ng a t heinpst vaviieng sensdhg plategnEerbeat éngf edementol fompl heatdng
trans- mssion geags fs%rlérgéagé;é% inggcria AP d 1 A4 1D SLQ”aLéﬁﬁg

said control neans in_said , said transmssion neans Inclu
an astabl e nul tmepbpadetionr cf t saidclivthmgwhided in her hested shate, the

to oscillate at a?p&b&%‘én?&ir@lﬁlé?-“ci%tlu%riﬁg a baSleS mdnber 8bnhlcdaltl® HoShOr
and thus on the tenperature of sole plate, said transm ssion neans further

i ncluding a | i gRPUERPt tAhgCurb@BLar tdifyebes® BEmbRn 3@ the iron having
~alternate stategomplediedtalyl i éleedracadur tegmenaill | akr@Agements whereby
' when said iron is placed in a predetermined position on
\v/ said base member, said terminal arrangements are placed in

operative connection with one another whereby heating
current may be supplied to said heating element from said
base member, the apparatus including control means in said
base member for controlling the supply of current to said
heating element, the iron including a thermistor for
sensing the temperature of said sole plate and trans-
mission means for transmitting a temperature-indicating

signal to said control means in said base member, said

thereof, whereby said light-emitting diode is, in

operation, switched on and off at a frequency dependent on
the temperature of said sole plate, said control means in
said base member including a 1light sensor arranged to
receive light emitted by said light emitting diode when
the iron is placed in said predetermined position on said
base member, the control means being arranged to utilise
the light signal detected by said light sehsor, and more
particularly the frequency at which said 1light signal
oceurs, as a measure of the actual temperature of the sole

[T




thereof, whereby said light-emtting diode is, in operation, swtched
on and off at a frequency dependent on the tenperature of >saiéd sole plate
said control means in said base nmenber incluyding a light sensor arrange
receive light emtted by said |ight enittrﬂé‘dlode when the iron is pIad%JO
gn sai d predeterm ned position on said base nenber, the control neans belng
rranged to utlllse the Light nal det e ald | i ght sensor, and-
more particul aPE§teme #pq éh $§h auPﬁ&Ht of grEyreent &0 asadd
rreasurle 01;] thenalﬁwafh eawnai W:Ea Oéa(ijﬁﬁteﬁinenall atrangerients apd stieh a
control the supply o sa at el enen saj ternln
arrangement s |ﬁg¥ucﬂ aCWay §’dt o%f’en Tt8 br#lﬂg t%eenssense&"{per‘f:p?dcr %ré‘
corr espondencecerrespondencenpdtdt g eset2. tempeppbtuneus according to any
preceding clai-m wherein said control neans includes a nicroprocessor., 3.
Apparatus according to claim1l or claim2 wherein said |ight-emtting di ode
is arranged to2enit ﬂppaaa&ws|qpqom¢ﬁnsSMWtemﬁdpbﬁcedlns chaigsr ghedein
electric 1ronspgq 88 %?%tluﬁreansé"% 1ads 3 | 1 880 pRbEEREBEOT e descri bed

with reference as shown in e acconpanyl hg draw ngs.

3. 'Apparatus according to claim 1 or claim 2 wherein
said light-emitting diode is arranged to emit infrared
llght when sw1tched on.

)
4. A cordless electric ironing apparatus, substan-
tially as hereinbefore described with' reference to, and as
shown in, the accompanylng draw1ngs.
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