[+

a .. 0 2085202 ELECTRONIC TIMER This invention relates to any .
el éctronic timer, and nore particularly to an oscillation counting tirrer
for use in a sequence circuit device or the like. 5 ' Ther e

wel | known an oscilTation counting tinmer with a nultiple.tinme range mhlch
i'ncl udes a pul se generator or oscilla or, a frequency divider for receiving

a palse train generated fromthe puls generator and a co{@@?s#gﬁount-

i.ng outputs fromthe frequency divider, dividing factors o ency

di vi der being selected for a plurality of time 10 ranges. Such a .

corfventional timer has. an operation panel -marked with a plurality of tine

scales in accordance with the respective dividing factors, but has the

di sadvantages that-if @ great nunber of tinme ranges are reqU|red to be

per- formed, the desigm of the- operation panel is: conplicated 15 .

w th many diffeggﬁékaﬁgcsggMgg and not practical in use. It is, therefore,

a primary object of this invention to provide an el ectronic tiner wth a

mul tiple tine range in whtch a ti-ne 3Tdle on an operation panel is used in

common for a pluratity of-time scal es. 20 -1t is a further

obj ect of this Thigninoantdiopr eldtesn to arcled@gtromid itiMehavand) more

plurality of tinme ranges which can be externally selected with ease.
particularly to an oscillation counting timer for use
in a sequence circuit device or the like.

5 . There is well known an oscillation counting timer with
a multiple time range which includes a pulse generator.or
oscillator, a fréquency divider for receiving a pulse train
generated from the pulse generator; and a counter for count-
ihg outputs from thé freguency divider, dividing facters of
the frequency divider being selected for a plurality of time

10 ranges. Such a conventional'timér has an operation panel
marked with a plurality of time scales in accordance with the
respective dividing factors, but has the disadvantages that
if a great-number'of time ranges are! réquiréd to be per-
formed, the design of the operation panel is. complicated

15 _ with many different time scales and not practical in use.

It is, therefore, a primary object of-this inventibn
to provide an electronic timer with a multiple time range in
which a time scale on an operatlcn panel is used in common
*
for a plurality of time scales.

20 It is a further object of this invention to provide an

electronic tiner having a plurality of time ranges which can

. be externally selected w1th ease.



-Ziﬁggcording to this invention, we propose an electronlc timer conprlslqg

an, illator, a pair of first and second factor selecting neans each
ad able externally of the timer for each deternining a selecting 5

_ S|gnal frequency dividing nmeans for dividing the output of factors, and a
pair of sel'ecting neans to each of which a different one of t he selectlng
signals can be applied for respectively selecting a first divided out put
corresponding to the first factor and a second divided output corresponding
to 10 the second factor fromthe frequency dividing neans via the SE|6CtInQ~)
nmeans. An enbodi nent  of this invention is described by way of exanple and

~wWth reference to the drawi ngs, in which: "Fig. 1 is a block diagram of
an electronic tinmer according to this invention; Fig. 2 is a block diagram
of a frequency divider for use in the timer of Fig. 1; 5 Fig. 3is

a front elevational view of the timer of #ig. 1, Fig. 4 shows a tinme scale
plate for mounting on the timer of Fig. 1; an Flgs 5 and 6 are parti al
perspective views shomnng/alter- native tiner, the tine ranges of -which are
preset by a palr of '

According to this invention, we
propose an electronic timerfcomprising an-osqillatot, & peir
of £i rst end second factor selectzng means each adjustzble
eﬁternally of the timer for each determining a selecting

5 signel, freque 1cy dlnlolng means for dividing the output of.
factors, and a palr of select ing means to each of whlch Y
different-one of the'sele;ting signals can be epplied for
respectively sélecting 2 fi;st divided output corresPOnéing to
the first factor and 2 second divided output.corresponding to

- 10 the second factor from the Zrequency dividing means via the

selecting means.

An embodiment of this inventiom is described by wey of

example and with reference to the drawings, in which:



10 key switches or a pair of angularly novable switches; and Fig. 7 is .

" a blﬁqk di agram showi ng a nul tiplexer for use in the frequency divider oj7x
Fig. 2. Referring to Fig. 1, there is shown an oscillation counting ting
according to this invention, which includes 15 an oscillator 1 for _

generating outputs or a pul se traiJg. a frequency divider 2 for dividing the
freguency of a pluse train, a counter 3 which on counting a predeterni ned
nunber of outputs of the divider 2 generates an output, an output circuit 4

which in response to the output fromthe counter 3 20 swi tches a | oad
(w6t - shown) connected thereto, a reset circuit 5, -and a pair of time range
setting swi tEhgs d0isna @iQQh'd%ﬁﬂfaﬂﬂQ§naﬁmF¥#@$€ﬁnh¢pglmeﬁfaﬁFOFéFﬁg_

-4- factors of the divider 2. In Fig. 2 there is illustrated in detail the -

- frequengy thisd¢nvantdenyg an input termnal 6 connected to the oscillator

1 and an output term nal 7 connected to the counter 3. The frequency

divider 2 cofiod 9i 31S 20h1dick s ' bt qﬂéﬁ dds Wi t.h e

respective d?t di %gi%agt ?))rl?c}d/ (23?' /z?%n%f 1?2?12% nu #g?%@é?é%Sf?gruse

" selectinp 8&? ﬁt signili.diviQed by the factors 1/1, 1/2, 1/10 and 1/20 in

accor datRetift FiBero8f: FigsutSappl i ed to input ternminals 8 and 9, dividing

circuits 16, _17 and 18 10 with the respective dividing factors_1/60, 1/60
arfd 1/24, ~Fig. 3 is a front elevational view of the timer of Fig. 1;

Fig. 4 shows a time scale plate for mounting on the timer
of Fig. 1;
_ an
Figs. 5 and 6 are partial perspective views showing/alter-

— R

—

native timer, the time ranges of which are preset by a'pair of
10 key switches or a pair of angularly movable switches; and
Fig. 7 is a block diagram showing a multiplexer for use

Y

in the freqﬁency divider of Fig. 2. )
Referring to Fig. 1, there is shown an oscillation
counting ﬁimer according to thig.invention, which includes
15 an oscillator 1 fof generating outputé or a pulse train,
a frequency divider 2 for dividing the frequen;y of a pluse
traih,.a counter 3 which on counting a predetermined'ﬁUmber
of outpﬁts_of,the.divider iqgenerates an output, an output
‘méifcuit 4 which in responsé to the output from the counter 3
20 switches a load (not shoﬁn) connected thereto, a reset
circuit 5, and a pair of tiﬁé range setting switches 90

and 91 for each selecting one of a pair of dividing



~ and- a nultlplexer 19 for selecting one of signals divided by the factors
1/ 160, | /(60 x60) and |/(60 x60 x24) .in accordance with a logic input™ ~*
N dtoinput terminals 10 and 11. 1n Fig. 7 the multiplexer 15 is
exenglarily illus- 15 trated in detail, which includes AND-gates 51 to

54, an OR- gate 55, and inverters 56 and B~ . |f both input term nals.15f
and 159 are at low |l evels, a signal at terminal 15a appears at out put Y
termnal 15e. If the term nals 15f and 159 are at | ow and high |evels, )
respectively, a signal at 20 term nal 15b appears at the term nal 15e. ,
Thus, by appl yfagtersi gf thel diwidewal.to Inh&iigwpt thesre rid s:L:llBj.s'ezﬁaitéag;.n\'J
"~ one of i nput signals at the terminals 15a to 15d is sel ected to appear at
the terminal |&etaibethel frequencyldisidesy? thevisganiinput termimal ob
Fig; 7, and by applying a high or 25 | ow signal to input termnals 10 and
11, one of si genectedetai bhiesoseiliatodd li andelagetantput digpesinal 7
termnal 7. The outputs fromthe oscillator 1 are applied to the

respective tereenngcteagatoishe coungey Bs5d When finegquaneyidiyvidex of scor-
1/1, 1/2, 1/(2 x5) and 1/(2_x5 x2), sq.that in _accordance with the |ogic,
signal s atd t heSte%%Hi A8 §1‘31§ﬁ899°1trﬁé‘1ﬁ&| 2ol ddrand; k%m?% wmﬁm%we—

factor of a ti ange. of t T. ut put s fro t Lpl exer
‘15 are applie W@?’l%grggﬁ*ée?ﬁvgzz Wﬁalaé‘él]éﬁ 1 o Mulefed ni%vl #&rt he
dividing factorg Oét:l:.Lxlugl ont%3s L4 gl)é6%):.v1’é%d1 Otﬁ(eesofa).(ctors 1/1, 1/2,

1/10 and 1/20 in accordance with a_loglc input applied to
input terminals 8 and 9, dividipg circuits 16; 17 and 18 .
10 with the respective diﬁiding factors 1/60, 1/60 and 1/24,

: and a multiplexer 19 for selecting one of-signals.divided by
the factors 1/1, 1/60, 1/(60x60) and 1/(60x60 x24) in
accordance with a logic input applied to input términals 10
and 11. 1In Fig. 7 the multiplexer 15 is exemplarily illus-

15 trated in detail, which includes AND—gateé 51 to 54, an OR-
| gate 55, and inverters 56 and 57. if both input terminals
15f and 15g are at low levels, a signal at terminal 15a
appears at output terminal 15e. Ifithe terminalé 15f and
15g are at low and high levels, réspectively; a signal at
20 terminal 15b appears-at the terminal 15e. Thus, by applying
| a high or low signal to the input terminals 15f and’ng, one
of input signals at the terminals 15a to 154 is selected ﬁo
appear at the terminal 15e; The mulfiplexer 19 employs the
same circuit as that of Fig, 7, and by applying a high or
25 low signal to input terminals 10 and 11, one of signals at
terminals 19a to 195 is selected to appear at terminal 7.

The outputs from the oscillator 1 are applied to the



~24), so that in accordance with the logic signals at the termnals 10 ang.
1%, ‘the nultiplexer 19 selects a time unit 10 of a tinme range of the \’?.
tinmer. The time range setting switch 90 is coupled to the termnals 8 and:" .
9 to select a multiply- ing factor, and the switch 91 is coupled to the
terminals 10 and 11 to select a tinme=3mit. Thus, the tinmer. of Fig. 1

perforns the sixteen time 15 ranges as shown in the follow ng table:.

TABLE 1 (8-L 9=L) (8=L 9=H) (8=H 9=L) (8=H 9=H) SEC | 0.5 sec
dsec 5 sec - 10 sec 20 (10=L I'l=L) MN 0.5 mn
in rdspective termimals (I%a) 19kH) 15c(80ds25d WitR the diwiding hour
1 hour 5 hour 10 hour (10=H 11=L) (30 mn) DAY ) 0.5

day 1 fdmtors of Sty 1/2, 1A(R kay) (d9dHL L1219 5 x 212 Boutha25in
| X: Miltiple Factor ~Y: Time Unit In TABLE 1, the nunerals "8" and "9"
in the firestcomiance veithurthe hkogieres dgratsoatatbe” terminalse 8f imngt %0l um
represent termnals 8 and 9 and termnals_10 and 11 of Fig. 2, and "L"
the multiplexer 15 selects a multiplying factor of a time
5 range of the timer. The outputz from the multipiexer 15 are
applied to the respectivé'terminals 19a, 19b, 19¢ and 1924 with
the dividing factors of 1/1, 1/60, 1/(60x60) and 1/(60 x60 X
24), so that in accordance with the logic signals at the
terminals 10 and 11, the multiplexer 19 selects a time unit
10 of a timé range of the timer. The time range setting switch
90 is coupled to the terminals 8 and 9 to select a multiply-
ing factor, and the switch 91 is coupled to the terminals 10
and 11 to select a time unit.

Thus, the timer of Fig. 1 performs the sixteen time

15 ranges as shown in the following table:

TABLE 1 o | -
X 0.5 1 5 10 :
Y | (8=L 9=L) {(8=L 9=H) | (8=H 9=L) | (8=H 9=H)
SEC - 0.5 sec 1 sec 5 sec | 10 sec
20 (10=L 1l1l=L)

MIN 0.5 min 1l min 5 min | 10 min
(10=L 11=H) (30 sec) ' :

HOUR 0.5 hour 1 hour 5 hour 10 hour
(10=H 1l1l=L) (30 min) . :

DAY 0.5 day 1 day .5 day 10 day
(10=H 1ll=H) (12 hour) _

25 -

X: Multiple Factor - ¥: Time Unit

In TABLE 1, the numerals “8" and "9" in the first row



and_“H' represent a |ow | evel signal and a high |evel signal applied to_the
gﬁ; tive terminals 8 to 11. For instance, 5 if the termnals 8 and 10"
arekgupplied with a low |l evel signal and the terminals 9 and 11 are

_ supplied wth a high level signal, the timer of Fig. 1 is set into the tine
~~range of 1 mnute. Fig. 3 i's a front view of an operation panel of the - 10

“timer, which includes a wi ndow 21 for (ﬂ@ﬂﬂ aying a tinme multiplying factor

("5" in Fig. 3) and a window 22 for dis- playing a tine unit ("sec" in Fig.
-3). Thus, sinply by changing the tinme multiplying factor and time unit in. .

he wi ndows 2 22, the.ti | " ' -
Lsed 11 commBAe: SRS, AETERRRBer 10l Eandcks (1 TS 4TS rCo YRR 4T PREP SRS
hot ti . ting th | iy Fig. o3 which_j d
T common {oreERsRaler B o0'and S AihA I AFig N of e a’ (ab I
keys23 and 2 Q o it | -setid No- SWi 2. 90, and. 91 - The

seting - Keyodd1 aHy Seeiestnl) d AP 13N WL R 2 IR T1gPet oS Smma,,

and a tine- uggbﬁaal st el RebRctile %&hﬁﬁi@rkeﬁ%ﬂib r _épgfﬁéxsn_ce,-

mul tiplying ctors and tine-units. Mreover, they ve distin _
configurgti ogs ghel Refminadds @ End@ L0 e AEP128Q wieh SReLhlY1EHERT

"multiplying factors or time units. |If the setting keys23 and 24 are.
~inserted respgtghhlebnd the ¢eamistiaido® 2ind 221 abei suppbeedi WgtROAt hagh 23a
and 24a actuate the : _ ' .
level signal, the timer of Fig. 1 is set into the time range
of 1 minute. |
Fig. 3 is a front view of an opef?tion panel of the
— 10~ timer, which includés a window 21 fér displaying a time
rultiplying factor ("5" in Fig. 3) and a window 22 for dis-
playing a time unit ("sec" in Fig. 3). Thus, simply by
changing the time mnltiplying'faétor and time unit in the
windows 21 énd 22, the time écale on-the operation panel can
15 be used in common for the sixteen time ranges in TABJE 1.
lIn Fig. 4 there is shown a time scéle plate 4¢ for mounting
the panel in Fig. 3 which is used in common for the sixteén

time ranges.

In Fig. 5 there are shown setting key§23 and ZA_fo: use ~

20 with range setting-switches.90 and 91.- The setting keys 23

and 24 each correspond respectively to a mﬁltiplying factor *

and a time unit as listed in TABLE 1, and ére marked with

respective multiplying factors and Eihe‘units. 'Morgover, they
have distinct configurations of inserting-portions (23a, 24e)
25 ' toxgpecify_ﬁﬂeir multiplying factors or time units,  If the

setting keys'23 and 24 are inserted respectively into each

‘window 21, 22,'their inserting portions 23a and 24a actuate the

-

o
J
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'-7-qrespectivé switches 90 and 91 which are installed inside the w ndows .21 -

and 22 so that:predeterm ned | ogic signal's corresponding to the respecti
set keys 23 and 24 may be applied to the termnals 8.to.11. 5

Alternatively, thée tine range settipag switches 90 and 91 may enploy a pair

- of angularly novable switches (31) and -. angularly novable indication,
digks (30) fixed,to angularly vahl e ,shaf.ts (3la). of t ngul arly, jovabl e

1swi f ches ¥%9B¢ E"gﬁoﬁﬂg#ﬁﬁﬁﬁgsag.anahgla &h‘%‘r fa)rerrd\%ﬁ%fﬁ%ﬁ?tg%%ﬁé? 3"15‘ear e
10 installed inside the windows 21 and 22, _ The angul arly novabl e
\SKaf t s (3tindows 128 anft 2Regoarhatdppedetesmimeshdngia sanaks e external |y

by 'a driver 34 so as to select a miltiplying factor and a tinme unit for

indicati agoirespendingors Lheardspactiivel eetakeyc @3 amdi2prmgetiss m ned .

5

| ogic signals to the 15 termnals 8 to 11. Thus, the electronic

tinmer acc | 83t Lot Phe £E¥ﬁﬁ?éqg gN¢lbudqs a pair of selecting circuits for -

sel ecting Lme nmul t1plying ctor anda tinme unit, and a pair of switches
for determning,a: logj¢ signal,as g selecting signal to, be 20 lied
to the selectlgbt%??gt}YgigsokpﬁaFlggsFﬁﬂ&? Qﬁﬁiﬂﬁu%¥ﬁﬁéh%§cﬁpaﬁpdagf
operation panel of the tinmer can be used for a great nunber of tine ranges

i n conmprmay tempboy dabpaindefsavgulardy meyaiie swidahest(dh) iandmrely
illustrative of this invention and that many changes 25 and

modi f i catamgslaRly bovabtebynthiieaeish digks (30 fiked to angularly
movable shafts (31a) of the angularly movable switches (31)

as shown in Fig. 6. The angularly movable switches (31) are

10 ' installed inside the-windows 21 and 22. The angularly'movablé

15 | terminals 8 to 11.

‘shafts (31a) of the switches are adapted to be angularly
movable externally by a driver 34 so as to select a'multipiying
factor and a time unit for indicatior in the windows 21 and 22

. and for application of predetermined logic signals to the

~ Thus, the electronic timer according to this invention
includes a pair of selecting circuits for selecting a time
multiplying factor and a time unit, and a pair of switches

for determining a logic signal as a selecting signal to be

20 ggpligdftq the selecting circuits, so that a single time

scale plate on an operation panei of the timer can be used
for a great number of time ranges in common.
It should be understood that the above description is

merely_illﬁstrative of this.invéntion and that many changes

25 and modifications may be made 5ylthose~skilled-in the art

'without_departing from the scope of the appended claims.



B |

wi t hout departing fromthe scope of the appended clains. - CLAINBf 1% o 1

Anc_troni c tinmer conprising an oscillator, a—parr—of first and Second ':

. faoglr, séel ecting neans each adjustable externally ' each
determining a selecting 5 signal, frequency di v:lﬂ"m“mmnlll)“m* vi di ng
the output fromthe oscillator by a pluralgty of facterst amd % pair of

sel ecting neans to each of which a different one of the selecting si gnal s’
can be applied for respectively selecting a first divided output

correspondi ng- ha first 10 factor and a second divided output @
correspondi ng +==h&°'second factor fromthe frequency dividing neans via

t he sel ecting neans. 2. An el ectronic tiner according to claimli,

wherein the fidst fadmbreleckronicckimedd comarising amiospildatiosn & pair
factor and the second factor is a preselected tinme unit. 3. An

el ectronic tingg ﬁwﬁﬂimtQecbﬁarrfac@rorclsfdlrao%iﬁ@em@faﬁstEacheta@?&imble
.means each conprise a nultiplexer. 2 An el ectronic timer according to

4,
claiml, 2 or 3_.whersiq, t L[St . - ct cting neans ;
20 conprise a Sm%w ngﬁhé g%@%sﬁ?%%ré?%ﬁ%ﬁglggngi éﬁﬁzﬁqtﬁfgf |
whi ch corresponds to respectively the nultiplying facépr.gnd the tinme unit.
5. An ebect siignalwerfzeeuenrygdividingnmeans ofop dividing the output
from the oscillator by a plurality of factors, and a pair

of selecting means to each of which a2 different one of

the selecting signals can be applied for respectively

——
—

selecting a first divided output-cotresponding-to the first
iO facﬁdr.and a second divided output corresponding to the
-second factor fromzthé frequency dividing means via the
selecting meanms. -
2. .An electronic timer according to claim 1, wherein
‘the first factor is a preselected time scale ﬁuitiplicatioﬁ
15 factor and thelsecbnd fattbr-is-é preselected tiﬁe unit.
3. An electronic time# according to claim 1 or claim 2;
wherein the selecting means each comprise-a multiplexer.
4;. An electronic timer according to claim 1, 2 or 3,
whereiﬁ.the first and second factor selecting means each
20 comprise a setting key having an inserting portion the
COnfignration of which'cofrésponds.to-reépéctively the
multiplying factor and the timé unit.
5. An electric timer éccordiﬁg to claim 1,'2-or 3

‘wherein the first and second factor selecting means each.



wherein the first and second factor selecting neans each. - 9 - conp
Lap~ angul arly .novable switch, the angularly dis- position of which deter
respectively the nultiplying factor and the ti nﬂr’”ﬂﬂ"’lﬂlﬂ”“ﬂﬂ | ectronic .
‘tinmer constructed and arranged as herein 5 des nce to and
as illustrated in any of Figures 1=t8 5 and 7 of the difaw'ngs. ¥. An
el ectronic timer constructed and arranged as herein described with

ref er ence domprisesan| engulatky movableobwiitgl,ethe tanghldrndifsof the
drawings. The text of the specification has been reporduced by phot ocopyi ng

AT PP SR S5 BENGLIRCAEE b ine) e BBACAYSAY, thd BAREIPRY S ) !
Ty be Inspeiisr Sha'fePEERe G181 1he Patent (fice ]
6; -An electronic timer constructed and érrang‘ed as herei'n
5 described with reference to and as iliusti:ate’d in any of
Figures 1 to 5 and 7 of the drawiﬁ-gs. |
7. An electronic timer comstructed and arranged as herein

' described with reference to and as illustrated in any of

Figures 1tod, 6 and 7 of the drawings.

_The text of the specificstion has bnn reproduced by photooom the ;ppneutl original
typescript. It nay contain a few apendments which are difficult to resd, The

original
typesczipt containing these amendmants may be inspected on the preaises of the Patent Office



