1 2209233 METHOD AND CI RCU T FOR CONTROLLI NG A DI G TAL

TI MEPI ECE BY USI NG ONE BUTTON The present invention relates to a nethod andg-
acircuit for controlling a digital timepiece using one 5 button; and
particularly, enables the two functions of node conversion and nunber -

i ncrement to be perforned by operating one switch. A conventi-onal digital
liquid crystal tinmepiece has two or nore gw tches, one of the@%gggss
switch 10 to change the adjustnent node between m nute, hour; e

mont h -adj ust MfEpRAB SaARD NEEREE TP IFORS BoOiEROLETNAC AE BR B Take Y 13344

‘nunber indicatTng our, date or non N CliV
‘adj ust ment nodsy USING ONE BUgTOM Oof the acconpanying drawi ngs is bl ock
~diagram of the major circuit conmponents of the known digital liquid crystal
ti mepi ece having both a node conversion switch and a nunber i ncrenent
switch, Fig. 4 being a flow chart illustrating the nethod of 20

control ling the cirthetpreseng. inwvention drelatestteo fa owethedt and B g. 4,
the nethod of controlling the known digital liquid crystal tinepiece of

Fig. 3is descinmeuitsfes controildng @ digieali sinshiecr using jone

operable to 25 change the adjustnment node_of mnute, hour, date or
5 button, 'and particularly, enables the two functions of

mode conversion and number increment to be performed

by operating one switch.

w A conventional digital liquid crystal timepiece
has two or more switches, one of them being a switch

10 to change the adjustment mode between minute, hour,,
date . or month adjustnient, the other being a switch
to increment the displayed number indicating the
minute, hour, date or month in the respective
adjustment mode.

1'5 Fig. 3 of the accompanying drawj’.ngs i« - block
diagram of the major circuit components of the known
digital liquid crystal timepiece having both a mode
conversion switch and a number increment switch, Fig.
4 .being a flow chart illustrating the method of

20 controlling the circuit of Fig. 3. According to the
flow chart of Fig. 4, the method of controlling the
known digital liqu'id.crystal timepiece of Fig. 3 is
described as follows.

' The mode conversion switch (SWl) is operable to

25 change the adjustment mode of minute, hour, date or



+
2 nont.h, once for each node change in the nornmal display condition, the
conveksd on bei ng nmade séquentially to nonth adjustnent node, date
adj ust ment node; hour adjustnent node, mnute adjustnent node. In the 5
normal dispPfay condition, the hour and m nute are displayed in display
wi ndow and _the colon ‘between the hour and mnute flickers every second,
whereby in this nornmal display condition the §low of tine is represented in
a lifelike manner. 10 When the normal display condition is converted
to one for an adj usomeh} omce fortéschntcds ochaige Oin Sthd Glow@N )disgkay
nunmber to be adjusted flickers, then if the nunmber increment switch (SW2)
is operated, the ftonﬁatlu@,nuhbemdnyeraﬁunmbeimbamadedsngubntuhdlySto
nunber of operations of ‘the switch SW or is increnented rapidly in
proportion to the momthi cad histmentwimade opdage oadjastment opeode i orhowr
mai ntai ned for a long tine. The nonth, . date, hour m nute of the
known 20  digital aql? wetment yhede | Minuke q?é'—“\?@jtusﬂedeas deEnr cchey

t he above net hod. When adj nt has be n co , the ornal di spl ay
condition is r2stREHS ? dglp? ggh?er ch {*SV&) A%$
t he ot her hand, Fi

II 25 h hod of
controlling the Kr gﬁﬂpﬁ$§? %ﬁﬁhgﬁpgggfxa e t@E%t %fﬁgt hitRe

conversi on .bet Weelhour and minute flickers every second, whereb_y in this
Y , normal display condition the flow of time is
represented in a lifelike manner.

10 When the normal display condition is converted to
one for an adjﬁstment mode by the mode conversion
eﬁitch (SWl1), the number to be adjusted flickers, then
if the number increment switch (SW2) is operated, the
flickering number is incremented according to the

15 number of operations of the switch SW2 or is
incremented rapidly in proportion to the duratz.on of
the switch operation if such operatlon is maintained
for a long time. |

The month, date, hour, minute of the known

| 20 ci.i.gital liquid crystal timepiece can be adjusted as

desired by the above method. When adjustment has been

'completed . the normal display condition is restored by
depressing the mode conversion switch (SWl1). '

e

On the other hand, Fig. 4 illustrates an ,xample.\__
’ /_, _:._,:.-f- :
25 of the method of controlling the known dlgital l:.qu:.d_“--;_l'--

crystal timepiece. The sequence of convers:.on between



3 the adjustnent nodes nmay be different fromFig. 4, and one or nore other
adj ust ment functions nmay be inserted or substituted for existing functigns.
For exanple, an adjustment function for a displayed day of the 5 week=itay. «
be inserted and then the nunber increment switch- (SW2) increnent's a '
sequence of letters representing the days of the week.:If -the digital
liquid crystal tinepiece is arranged to operate according to.the above
met hod of 10 control at |east two sw tiches are necessary. The present
invention ainms to sinplify the arrangenent of the digital.liquid crystal
ti mepi ece bythel adijugtment: medeghdayohe i fifenentoficom iRig.add amber
increment to be performed with one switch. 15. The present invention
al so ai ms t 0°PRoPFIEOxe: Sther adiusimenth tnnctiane,mayh bef dnsextadint | y
converti-ng between the angs%nent des - and for, nunber -i ncrenment.. Accordi ng
r

to the invenPForf b IF i EF 9 ¥ - coRProSxamplen
S TR BIUUERAREY A B0 orhe W o L L () o
o0 uStres! TOUER I8FCRA) cnlliod SRR L S bkt L2 e

directly frogi¥dm! [5W2) increments a sequence of letters

~ representing the days of the week.
If the digital 1liquid crystal timepiece is v
arranged to operate according to the above method of
10 control at least two switches are necessary.

'~ The present invention aims to simplify the
arrangement of the digital liquid cr&stal timéﬁiece by
allowing the two functions of mode conversion and
number increment to be performed with one switch.

15 The present in%ention also. aims to “provide_.a
‘convenient switching operatibn for instantly
convérting between the adjustmént modes and for number

" increment. |
According to the invention fhere is provided a
'20 method for controlling an adjustment ﬁode conversion
and for adjusting-'a time 'display of a digital
 timépieée,'c6mprising the steps of: |
selecting one of é plurality of adjustment.modes
associated with 'réspect;ve diffeient time display
25 components by opérating' a switch and énterihg the

selected adjustment mode directly from normal time



4 aiS{;?y of the timepiece; and adjusting the tinme display conponent

assoch\ fed with the sel ected adjustnent node in accordance with further

operation of the swtch once an ‘adjustnent 5 node has been sel ected.
According to the invention there is also provided a control circuit for
adjusting a digital tinme display in a tinmepiece wherein the circuit is
responsi ve to the. operation of a manually operalyl e el ement of the 10

ti mepi ece during norrmal tine display to select between a plurality of

adj ust ment nodes assacbplla¢ Wift khectnaebiveeqi kharent tine display
conponents for direct entry fromthe normal tinme display to the sel ected

adj ust'ment ‘node, and wher adjustdnga tise dtimede difsplayascompéenient chesbedated
the circuit is responsive to further operation of the same said el enent -
to adj ust .the associ with tthe selettedcadjustmentRaicgdecnire actordancéecwitte
to.the acconpanyi ng drawi ngs, in which; 20 Fig. 1 is a block diagram
of the digital |iqui §ueEheralcperapierecofdaphed switshypacenran adjustmeot
and nunber increpgent u ingpgngﬁsmﬁtch, according to the present invention;

u

Fig. 2 is the fldw clMafe eh; BRdeckedcontrol 25 nethod for

perform ng  mode  conver 590239 BBt SURRL OB +RB2L 6" d150%p8h 0k b2k

a cong;dl circuit for adjusting a digital time display
~in a timepiece wherein the circuit is responsive to
the operation of a manually operable element 6f the
10 timebiece during normal time display to select between
a élurality of adjustment modes associated with
respective different time display components for
direct entry from the normal timé display to the
selected adjustment mode, and wherein once a said mode
15 has been selected, the circuit is responsive. to
further operation of the same said element to adjust

the associated time display component. |
__¥/ . Reference will now be made to the accompanying
. - drawings, in which; |
20 Fig. 1 is a block diagram of the digital liquid
crystal timepiece adapted to provide mode conversion

and number increment using one switch, according to

the p:ésent invention;
Fig. 2 is the flow chart illustrat

25 method for performing mode conversi



timepiece with one switch, according to the present 5 invention; Fig. 33
i s the bl ock diagramof a known digital liquid crystal tinepiece. wh{gh
has two swtches, respectively, for perform ng node conversi-on and.-&™ - ,
nunber increment; and Fig. 4 is a flow chart illustrating the known control
met hod to perform node conversion and nunber increase ustng.two sw tches.
An enbodinment of the invention wJll now be 10 described with
reference to the block diagramFig. 19and the flow chart Fig. 2. In Fig. 1,
nuner al 109ng%§k nat.es an oscillator outputting [err] Hz, nunber 101
designates™a Stade divider to performa 15 stage division of the 215 Hz

15 si gnal andgti%_s Progducsd rpinda tsdéégg%ﬂstﬁggea aﬂng%aol&tigg.fta]lm' Nurrer al

103 desi gnhat es de setting cilrcul one 0 vance

sel ectors 1Q3uid09 cigetad NG inegilates WnGltn SWhis 'Zo%%t $hidtdnegdluneral 104

designates a normal fode return circuit, nuneral 107 desi gfates a
swi tched f retaiwallyect | o Ci perEbrmivig ChmedbpUteandelktbant dnEquenci es
sel ected according to the input condition of switch (SW) fromthe
I nputt &d 4rinmived Ididrememytyt andgnal s fromthe 15 stage divider 101.

Fig. 4 is "a flow chart illustrating the known
‘control method to perform mode conversion and number
increase using two switches. ' ;)

An embodiment of the iﬁvehtion  will now be

10 described with reference to the block diagramlrig. 1
‘and the flow chart Fig. 2.

In Fig. 1, numeral 100 designates an oscillator
outputting 215 Hz, number 101 designates a 15 stage
divider to perform a 15 stage division of the 215 Hz

15 éignal and thus produce fram its final stage an »utput
of 1Hz. Numeral 103 designates a mode setting circuit
selecting one of two 'advance selectors 108, 109

- according to the switch (SW1) input'éighal, numeral
104 designates a normal mode return circuit, numeral

20 107 designates a switched frequency selection circuiﬁ,
which outputs different frequencies selected according
to the input condition of switch (swi) from the

~ inputted 4Hz and 32Hz output signals from the'15.stage
divider 101. | |

25 E Numerals 110, 111, and 112 designate counters for

calculating each second, minute/hour, date/month, and



25 Nuneral s 110, 111, and 112 designate counters for cal cul ating
each second, minute/hour, date/nonth, and 6 nuneral 116 designates a
deeoder for illastrating nunbers or letters through a display w ndow Fig.
2 represents briefly, the operation of the block diagramof Fig. 1 in
accordance with the present 5 invention. The control nethod in accordance
with the present .dnvention adjusts the digita@d liquid crystal tinepiece
illustrated by the block diagramof Fig. 1, with one switch (SW). A
description of thaumanabl k& hdesignates oas. deveder tfar sdddmstombing
(110) counts the output signal F1 of 15 stage divider (101) in the normal
condition in whi AREESEPT (Inters thyoudc @ iEpiave v “econd count er

110 counts 60, the carry. 15 signal is input t.o the m nute/hour caqunter
(111) to increment the %utg-ﬁ?&?ﬁse’&ﬁ rl?’ﬁ’ee‘{ﬁ%t %o‘aﬂ?ﬁ?tt’:BﬁnP% € { he
hour counter .is i erented.  _|f . houws gcounter_gounts he carr
signal is then i nﬁo?qﬁt%]'?%mﬁa?é/ tﬁi@t}hrﬂ e?oxfacff’f)e‘, "Tif%‘[}{ r@edaree t
counter incr ntﬁ}ggg‘ f%nts up to a designated nunber, the nonths
counter is increnented. e said date/nonth counter (112) is connected to

a decoder (117), which HEOeLEf0] NeCRdd Vi d88rddiitd R e present
invention adjusts the digital liquid crystal timepiece
illustrated by the block diagram of Fig. 1, with one

| switch (SWl). A description of the control method

10 follows.

_First p th_e second counter (110) counts the output
signal Fl1 of 15 stage divider (101) in the normal
cdnd:‘._tion in which switch (SW1) is not operated.
When the second counter 110 counts 60, the carry

15 signal is input to i:he ;tiinute/hour counter (111) to

.. increment the minute count. If the minute counter
counts 60, the hour counter is incremented. If the

- hour counter counts 24, the carry .'.signal is then

| | input into the da_te/month counter (112); if the date

20 _céﬁnt_er ihcremgnts and counté up to a designated

| number, the months counfer is. incr_emented, The said

date/month couhter (112) is connected to a decoder

(117), which generates the carry signa \%4&crement
- ' ' AENIITT T
the month count according to th ;:}i;ii'tpqg% A "'g-\‘_.‘\\date

25 counter, when the date counter reg; T,Eff:erb~ 31 for Jan,

& f‘!\:-,.




the month count according to the output of date 25 counter, when the
date counter registers 31 for Jan., Mar. My, July, Aug., Cct., Dec, 30
for Apr., June, 7 Sep., Nov., and 28 for Feb. There will néw be -
descri bed the operation whereby input switch (SW) converts the adjustnent
node. First of all, when the switch SWM is inputted, 5 *its pulseis
inputted to the node setting circuit 103 through the debquncing circuit
(102), and node setting circuit 103 dé%ignates one of the advance sel ectors

108, 109 agcordi to th | me_t switch SWM is pushed. That is, if
switch svmaﬁces‘?-im erdﬁﬂfﬁeédafr%’ﬁ%%bt he input condition is held

conti nuously for, : [ ee. Sec ' ady selector ,108 is
desi gnat ed and s'lé}fge)%?eséj{hzfe wlﬁqe%/cﬁeo%%(ﬁ%%%%\b%&ow&e&e?gf swi tch
SW is:inp t A P ' Uh f?gﬁmgﬁ% tor 109 is

desi gnat ed%aﬁr@&se%%%sﬂmtﬁéy%_ ' day; m(r::ct}hérahg} st nmen ?r'g;cfgec The detection
of the input tirng;adetBe QWL,Chyill hel awitish Osh1 by sd frdd¥dlp, circuit

within the node setting circuit. The output signal of the node setting
circuits 103 ¢dUsulesi g8aiaputtedoitol hhesaicdd Wettdings ldiui®de3 20  and

al so enabl es the frequency selection circuit 107 through OR gate 105. If
switch SW tlsrowgh i theitdebburiding udixduist 9fk02), and mode setting
~ circuit 103 désignates one of the advance seiectors

108, 109 according to the time the switch SWl is u

pushed. 'That is; if switch SWl is inputted once and

10 the input condition is held continuously for more than

three seconds, the advance seléctor.los is designated

and selects the minute/hour adjustment mode, whereas

if switch SWl is inputted twice within one.séCOnd, the

advance selector 109 is designated and éelects the

15 day/month adjustment mode. The detection of the input

time of the switch SW1 is carried out by a.flipflop

circuit within ﬁhe'mode setting circuit.

The output signal of the mbde setting circuit 103

thus designates one of the said two adjustment modes

20 and also enables the frequenqy selection éircuit 167
through OR gate 105. . :

| If'gwitch SWL is now inputted, the output signal

of the fréquéncy selection circuit (107) is applied to

| £hé'presént designéted advance selector. Then, at the

25 freQuency selection circuit (107) the 6utput signal is

'éHﬁnged'accOrdimg to the input signal of the sﬁitch



of the frequency selection circuit (107) is applied to the present

desi giat ed advance sel e¢tor. Then, at the 25 frequency selection circuit
(197) the outpu{ signal is changed according to the.input signal of the
switch - 8'(SW). |If one pushes the switch (SW) intermittently, the
pul se is outputted intermttently and applies the nunber increnent signal
to the mnute/ hour counter (111) or date/nonth counter (112) through the 5
desi gnat ed advance selector. |f one pushes the switch (SW) between two to
four seconds cont i{ffEUs y If g rﬁtﬁ!@?cﬁ@elsé@tmbn (SWMijuiinterodttensdanent s
the nunber in the ese gustnent g ¥ out utting the 4Hz _frequency
10 inputted fro §covtpphtedsintgym F?PH@Y grd1ppPliesythe

P?‘_ZQEZ&CZZYLE?.“M%wc%‘é&%r R t}wﬁﬂéuﬁﬁﬁ'ﬁé‘ e codber
Sthge of the 15 stdgst Ve ”g%ﬁgﬁﬁé Aaiier”, aighe &ﬁ‘% st
node is the mgnut ¢ %¥¥#§ﬁgg41 ted, as described earl|er by
operating the smntc or nDre t an three seconds in the norna
di splay condition, the gutgdk %ﬁh’&s O{:héh%vﬁ_%‘m?sﬁfs ege%,eg}p&_wbs to
four seconds continuously, the £frequency selection
circuit (107) increments the number in the present
adjustment mode by outputting the 4Hz frequency
10 inputted from the F4 stage of the 15 stage divider
(101). If one pushes the switch (SWl)'for more than
five seconds continuously, the frequency selection
circuit (107) | increments the number of the present
adjustment mode by outputting the 32Hz frequency
15 inputted from the F32 stage of the 15 stage divider
(101) | | |
Therefore, if the present adjustment mode is the
k{ .minute/hour adjustment mode selected,. as described
| earlier by operating the switch (SW1l) for more than
ZO three seconds in the normel 'd_isplay condition, the
output signal of the advance selector (108) is
rnputted to minute/hour counter (111) andlincrements
the displayed minute number; if this minute number
llncreases so that the carry occurs, ;pe hour number is

25 increased . ./ - f

{
]

. On the other hand, the output s:.gnal of the mode




I nputted to m nute/ hour counter (111) and increnents the displayed mnute
nunber; if this mnute nunber increases so that the carry occurs, t aur
nunber is 25 increased. ' ' [ On the other harrt, the
out put signal of the node 9 setting circuit (203) which designates

ei ther the m nute/ hour adjustnment node or the date/nonth-adj-ust mnent node,
Is also inputted to AND gate (106), ang causes the displayed.nunber in the
di spl ay wi ndow 5 to flicker through tthe decoder (116) in accordance with

t he frequen o] rd R d t ,%55#7*0 I spl ayed
t hr ough the% spi ?y \ffmi%&%vj\'/%i n??ﬁg)nyﬁgﬁﬁ%ﬁﬁ%ﬁ%eéﬁo I thg-ecejr, but
the di spl ay g dué2hobi Ckaﬁi;gnbﬁmblﬂ% adidthd B8 MYe lfate/montd the
other hand, the three state buffers (113, 114) and inverter (115)

constit ut ed adjustients ahedé j VELY alllse driputited Ol ARDOGaee (MoBY,c/ hour
counter (111), the date/nonth counter (112) to the decoder (116) are
control |l ed land kausaputhei dhaplafedSnumbbr dndehecidiispd.ay mandow 103) . | f
the switch (SW) does not provide an input for nmore than eight to nine
seconds 5 n tiee S¥jickemerthyrongh the rdecedexordilbi)oninestanardancaiit (104)
automatically resets the node setting circuit (103) so as to restore the
nor mal nodeWigh gheofgequancy (Fa)t &f ¢ bhenondar ndfe shafeWedi® ¢ hus

That is, the number displayed through the display
window in the normal condition does not flicker, but W
the displayed number f£lickers in the adjustment mode.
10 On the other hand, the three state buffers (113,
114) and inverter (115) constituted f.o input
selectively the output éi'gna.l from the minute/hour
counter (111), the date/month counter (112) to the
decoder (116) are controlled by the output signal of
15 the mode setting circuit (103). 1If the switch (SW1)
does not provide an input for more than eight to nine
seconds in the adjustment mode, the normal condition
restore circuit. (104) " automatically resets the mode
setting circuit (103) so as to restore the normal mode
20 automatically. After the normal mode has béen thus
restored, if one inputs the switch (SW1) once, the
second counter (110) is reset and is able to set the
" time correctly at the adj'ustéd 'cOndit.i.on, aﬁd does not
convert back to the adjustment mode. That is, second
25 counter (110) is always reset every time the switch

(SW1) is ‘inputted once in the normal condition.



restored, if one inputs the switch (SW) once, the second counter (110) is
Tesefbgnd is able to set the time correctly at the adjusted condition, and
dges not convert back to the adjustnment node. That is, second 25 counter
(110) is always reset every tine the switch (SW) is inputted once in the
nornal condition.. - 10 According to the above described nethod of
controlling a digital liquid crystal timepigge, it is.possible to achieve
the conversion of the adjustnment node of the liquid crystal tinepiece and
also the 5 nunber i ngdes®IinPPeES!t | EReUShBBva Sideskeibeh! ChethodCLAIAVE:

1. A nmethod for controlling an adjustnment node conversion and for

adj usting a tine compredling caddgginalt Ligpidceryseals itdmepidee stigpiof: 5
selecting oné of 'a plurality of adjustnent nodes associated with respective
different tine dipgssiblenponachieve die acongersiontof ahe adirdtmperthe
sel ected adj ustnment node directly fromnormal time display of the

ti mepi ece; and 1Guode of aghestiigpide cryetadi spimgpiespondst aisecithed

with the sel ect ed ad! ust ment node in accordance with
er increment operation using a single switch.




further operation of the switch once an adjustwent—npde has been sel ect ed. :

2. A nethod according to claim 1l -wherein the 15 nethod further -t
conprises the step of reverting tﬁmmmu“l“ﬂﬂmim“\?l ay in‘response to™ - s
i noperation of the switch for a p _ 4hiR%% i on while in a’said

adj ust nrent node. 3. A net hod acco*rdicng"to claim1 or cllaim2 20 wherein

the step of adjusting the tinme display conponent associ.ated with the-
sel ected adjustnent node is acconplished ¥k a rate which is variable in
accordance with operation of the switch during said selected adjustnent
node. 25 CUAIMSA control circuit for adjusting a digital tine display"
in a tinmepiece wherein the ciccuit_is 12 responsive to the operation of
a nmanual |y operabl elel e_r’rénf“e&;m%hé"qq rﬁ;ﬂﬂ%‘i%{ _ ‘Jn@nnﬁﬁ"ﬂrﬁFtﬁ‘PﬁE Bedp ay to
Sl et Dot e RS Yafh e IS o OR L LS LPEC Ve
0 2,0, LIaF LR Gt Lot A MR ERR,CES 2 721 00 e
said elemegt to adj ggiekiengsdoe Fth [HIBral £0y2%£18d508TRENEodes
associated with respective different time display
components by operating a switch and entering the
seleéted adjustment mode directly from normal time \J
“display of the timepiece; and :

10 adjusting the time display cbmponent associated
with the selected adjustment mode in accordance with
further operatién of the switch once an adjustment
mode has been selected.

2. A method according to claim 1 wherein the

15 method further comprises the step of reverting to
normal time display in response to inoperation of the

_ switch for a predetermined duration while in a said
adjuétment mode. |
3. A method according to claim 1 or claim 2

20 wherein the step of adjusting the time display
component associated with the selected adjustment mode
is accomplished at a rate which is wvariable in
accordance with operation of the switch during said
selected | adjustment modé .

25 4. A control circuit for adjusting a digital

time display in a timepiece wherein the circuit is



57 A control «circuit according tU*’ulalnl 4 mmereln the contro
CIrCth is responsive to inoperation of a predetern ned
dyrat4.on whilein a said adjustnent nod Eﬂ l normal tine

di spl ay. -6 A control circuit accord| o& cIa|n15 wherein the

ti-me di splay conponent associated with the selected adj ust nent node is
adjusted at a rate which is variable in accordgagce with the further 20

'operatieh of the smﬁtch 7. A et hod of controlling an adjustnent node
conver si on subst ant tréb?bn%id&er ebnheer epdeacibhedofV N nLARAE rable
Figures 1 to 3 of the draw ngs : A control circuit subs aﬂl

as 25  herei nbef or eldment tw.duuet It inedfpdetyec @urd g wmllﬁmédqfspulagr to
drawings seLect between a plurality of adjustment modes
associated with respective different time display
5 components for direct entry from the normal time
display to the selected adjustment mode, and wherein
once a said mode has been_ selected, the circuit is
responsive to further operation of the same said
element to adjust the associated time display
10 component. |
_5. A control circuit according to claim 4
wherein the control circﬁit is responsive to
inoperation of said element for a predetermined
duration while in a said adjustment mode to revert to
15 normal time display.
| 6. A control circuit éccording to claim 4 or
claim 5 wherein the time display component asscciated
\'“' with the selected adjustment mode is adjusted at a
rate which is wvariable in accordance with the further
20 operation of the switch.
7. A method of controlling an adjustment mode
conversion eubstantially as hereinbefore described
with reference to Figures 1 to 3 of the drawings.

: ntially as

8. A control circuit subs
25 hereinbefore described with referenc .

3 of the drawings. _;:i u';emfl ,A




