
PATENT SPECIFICATION   (11) 1494 293 CC  (21) Application No. 47820/75
(22) Filed 20 Nov. 1975 ,     (31) Convention Application No. 49/135324 .
9) (32) Filed 25 Nov. 1974 in '4(33) Japan (JA) :(44) Complete
Specification published 7 Dec. 1977 (51) INT CL2  G04F 10/00//10/04 -I
(52) Index at acceptance G3T A5X (54): IMPROVEMENTS IN OR RELATING TO
COMBINED ELECTRONIC TIMEPIECES AND CHRONOGRAPHS (71)   We,   KABUSHIKI
.1ISHA  forming start and stop functions. The present SUTWA SEIKOSHA, a
Japanese company, of  invention  provides  electronic  timepieces 3-4,
4-chome, Ginza, Chuoku, T okyo, which have extensive capabilities when per-
50 Japan, do hereby declare the invention for  forming stop watch functions
but do not have 5  which we pray that a patent may be granted  the defects
and limitations of conventional to us, and the method by which it is to be
stop watches. performed to be particularly described in and    According to
the invention in one aspect by the following statement:-              there
is provided a combined electronic time-  55 This invention: relates to
combined elec-  piece and chronograph comprising means for 10  tronic
tpieces and chronographs that is to  measuring time electrically and
indicating say to eectonic timepieces including means  time measured; an
electronic control circuit for performing stop watch functions. The  for
controlling the operation of said measur- invention seeks- to provide
improved combined  ing and indicating means in accordance with  60
electronic timepieces and chronographs where-  the following steps in the
order stated namely 15  by a number of lap times within- a certain.
starting' the nieasurenent of elapsed time, 'elapsed timecan be measured,
the' lap times  indication of lap time, which is a shorter and the elapsed
time being measurable accur-  elapsed time occurring within the aforesaid
ately and reliably by operating simple control  elapsed time, jelease of
indicated lap time,  65 means which control the operative condition 'the
stopping of elapsed time measulument and. 20  of the stop watch constituent
of the timepiece.  indication of elapsed time and the retur to As will be
seen later the invention provides  zero of the measuring and indicating
means; combined electronic timepiece and chrono-  and manual control means
arranged to control graphs which will effect rmeasurement, inter  the
operation of said electronic control cir-  70 alia, of a number of lap
times, and interrupted  cuits and including first and second manually 25
elapsed time, and independent times which  operable controls of which the
first is arranged terminate together or close together by means  to effect
control of the starting and stopping of a single stopwatch constituent in a
time-  of time measurement and the second is. piece having two manually
operable controls, arranged to efect control of the indication   75 one of
which -is commandin  the start and  and release of lap time. 30  stop of
time measurement, and the other of    According to the invention in another
aspect which is for indication and release'of laptime,  there is provided a
combined electronic time- the manual control for indication and release
piece and chronograph comprising  ns for of lap time performing the return
to zero, or  measuring time electrically and indicating   80 reset, of the
means for measuring and indicat-  time measured; an electronic control
circuit 35  ing time only when the time measurement is  for controlling the
operation of said measur- stopped, the indication of lap time is released
ing and indicating means in accordance with and: the elapsed time is
indicated.       the following steps in the order stated, namely
Conventional stop watches are mechanical,  starting the measurement of
elapsed time,  85 and a mechanical stop watch capable of per-  indication
of lap time, which -is a shorter 40  forming the various functions above
metioned  elapsed time occurring within the aforesaid would have to have an
undesirably larg num-  elapsed time, the stopping of elapsed time ber of
winding crowns, making operation. by  measurement, release of indicated lap
time the user. troublesome. and difficult Moreover  and indication of
elapsed time; and the return  90 the internal mechanism of such a stop
watch  to zero of said measuring and indicating 45   would be undesirably
complex. Because of  means and manual control means arranged to these
facts. conventional mechanical stop  control the operation of said
dectronic con- watches are, in general, only capable of per-  trol circuit
and including first and second  
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manually operable controls of which the first  chronises the output LAP
with the leading is arranged to effect control of the starting  edgeo   the
octput L; with the    cing. and stopping. of time measurement: and the
second is'arranged to effect control of the  cult for detecting the
condition C(E=M="i":5 5   indicationnd release of lap time.            and
L/R"1"; 2 isa NOT cicuit acting as   ! The; electronic  control crcuit m
be   a deay and buffer circuit; and3 is a NOT n ged to effect retirn to
zero of the measur   circuit acting as a delay circuit. ig and indicating
means under the control of   n Fi   1 terminals at wvhichsignals re-  7
said secoqnd manaually operable control only  Presented in Figues  2 aid 3
appearmare 10   when said first and second manually operable  indicated by
the same refIeces as are used: contr~olsare in the condition calling for
such  for the signals themselves in Figur 2 and return to zero, time
measurement is stpped,  3: lap time indication is released, and elapsed   R
n time is indicated,    -R. .                  ,.m      g. now to Figure 1,
liI andl 12 are  75 time-is indicated..           flip-flops   ifter de   r
ibed by the abbre- 15     The invention is illustrated in and furtr-
viation F/F)and 1-3 is the slave portion of:a explained in connection with
the accampany-f  mastr/slave F/F arrangement 12-13. CL Figudraws. 2 ind whc
ar  xlntqgrp3a niate   a    iejadtes ein gdra wingsin wliic
a r  dock  input. term inalsr  of    11,     12  an d 3 Figure 1. is a
diagrmai illustrato   fT ths  temnls are.ed. repeatdyhe 8 one embodiment a
shows a control circuit  input S/S for *sartind          and       : s n 25
to whichsigal from two manual contic            eaunln  te i          /
applied; andig                     - fthe indicatio  of lp time: and:
releae  of Figure  2 and 3 are f explanatory graphicl  indicated lptie, a
and the. ynchronising time charts relating to the circuit of a ige .    i
The invention -is ot limited to the cirifctry   doRC  use a W  arep     Q
and   85 25  showninm' Figur 1.Anelcricccutap - able of poiigiptanotpvcon~-
Qaeoppositel Y.phae  outpuxts. from  the sistently with strti2d   F/Ftn
11 an  12. Tha  output fsrm the outpr- ,-  3ndictimay. be used t in cfF/
is the otu Ct  forfcom- Figure 2is a timeartforacase in wich*
manding'start          sofime mare- tq 30  signals for contrindicaio  are c
R,,s  rset input to  wiis a       i   s      90 in an. ordder :based on
:.the followingmode, of   al RCtacontrol signal to the of  s12 operation.:-
start ,.of time  measu         and wich, w    e  ap      cs-e te. ouput
indicatia},of lap time,, releae      m idc edabthe Qithezloftafc'cty.fo
lap, : timese  of  tim   e mare   an   signalsSSn   /   re   obtawiefr
signal 35   idication of time elapsed, and finiialy reset    processn
cicir f.o sl     pirceinh   by m s ofthe mesung  and indicating means.-
f         M pulsetin    signlbs   ieD fro athe Figure:3 is iat tm  chr
fopacse  an which  manual cisiontrol: (not shon). e rcuitryi10 Si    for
tare mchaIed  if thu  prlse inEan order based    t    l             of
mnacotl for        per sen         er o 40   operation:nd  'star of time M
easement, inventioniand tma  be asownere.  Pro-  100 inicationt of   iut
of ime measnre-   erby ho e, i      t  indes   ciitfr ment, release of
indicate d lap tiiniel ni1i.W n  theeffectsofs wit chatter   ll tion of the
t eap     andu foral c resii   ma    awave si hapng ciruit. The 'frequenc
of theimeasuring an  indic atin means.         the clck pluse   s    n-
relationl 45     in Figures 2 and 3R r S  represents an  i    tthpreciion
of measureen reuiedin  105 for startingidand stppn  time mn    te sp wi
tchsne- tioc pulse fqn CE.  reprsents. an o    t . ut::t    _ i    deter
o 'es theapreision so  measurmt s5tart andstop of timeimasuel d. t;
obtaind.Th ot CE isbain  bycn represents an   i iing for indic a"in cf  i
e iipuSbt thEwa r-- W  tF/F 50   laptim e and rel                    t  a
easingiini9catitnfasi. W SwiiAN DpS 110 6   A0   reprsent aan, ouitput
f~orlwn  comanings   measurement:iwhen;CE is "NOT cirit is  a signal
Pidication of lap time; iand  a  oare       whp  e aii    ises me s R Cmt
tor mtae pac. la~i tie; RC rpresens an ouput forreset-input LR  is, s
above. stateasignal' for--. tlopg.thensindication and binary  measubr;,13
in  the g circuit, commani the indication ths and relse! 



ind, ption  of a1d   nla tie. La  is t c t   115 55   thsoutput heir
delivee  only  fbnC= otput otie  a  emna      fF/-2 M="1" and L/R="1",
("1"~~~~~~~~~~~~ benw i  ncutn  heiptLRteeohen         LAP digital
termhinology); ,i     lc   us  o   is "1,it i a  gnlfridctglatme
snhoiation;M  represents a sgafor WhenLA  is,"0,icottte-asglfr *    60
~~~preventing. delivery of the. oupt at a   releasing indctio   flptm.ANN
2 60 instant  immediately  follwn   releaseo   ici    roieti     OTcrut2
e indiction  f laptime; 11 and 12 ar fip-  seM   gtCpls  iga RC forthmas-
flops constituting a binary couter1  is ftheig'   rutadfridctoti signal
pulse slave portion of the flip-flop 12 whc  syn-bingdlvrdol'hna- input
-L/R- is:    J!lI    L        *                               . i
1!11111111111 11111 I111 11 1111-11---       ~ 3          i a
1,494,293    n_ -nie  u "1"and is applied during the existence of  from the
beginning to the end of the measure ment is    7        until indication of
lap   65 the condition CE=M=--'"1". The NOT cir-  time is released An input
of L/R then causes - cuit 2 functions as a delay circuit and as a  reset
Accordingly (assuming the stop watch !-     buffer. The slave portion 13
-of the master-  is being used to time a nning race) if the 5 slave type
F/F arrangement 12-13 which winner and the second runner reach' the
synchroaisesthe output LAP with the rise of  finishing line very close
together, the winner's  70 *   te'cld  pulse j% produces ashigh leve sig.
time can bemeasuredasalaptimeandthe *al M which prevents a reset signal RC
being  second runes time can be measured as delivered at the moment when
the lap time elapsed time so that, after the winner's time de :v.ed.-has
been registeredthe second nanes time 10  indicated is. released and. the
condition CE   can be indicated by operating the second   75 is "1" ei, as
may occur wheni the operat- . manual control. As will be appreciated from
ing mode is in accordance with Figure 3. The  Figures 2 and 3, this
invention canbe used NOT circuit 3 is arranged to provide delay
advantageously to perform such time measure- in. order to prevent
misoperation of the cir- ments at- the summation of times in an inter- 15
cuit being caused by delay of the input. L/R  rupted period of elapsed time
as well as effect-  80 in relation to the signal M.              ing time
measurements in the order shown in As will be seen from Figure 2 any
desired  Figures 2 and 3, so long as threquiredc number of lap times can be
indicated between  ditons for reset are satisfied. 20  start and reset of
measurement ferg    The invention can be carried into practice 20 to Figure
2 measurement is started when- the to provide the above-mentioned various
85 first S/S pulse is applied and the then chang- measuring functions,' by
providing simple logic ing contents of the measuring circuit ar circuits to
suit the various functions to be per- indicated Next when the first L/R
pulse is formed. By embodying the circuitry employed applied, the contents
of the measuring cir- _ carring out the invention (as regards the 25  cuit
at that'moment are stored in a memory  stop watch functions) in monolthic
integrated   90 so that a lap time kept in the memory is circuitry of the
C-MOS type, high reliability indicated until the second pulse L/R  is  and
stability may be obtained from apparatus applied.
which is relatively small and inexpensive and Although, in this conditon,
the indication  which involves a minimum  of units which 30  is
not.changig, the measuring circuit operates  have to be assembled together.
Further,  95 without interruption. When the second L/R apparatus in
accordance with this invention pulse is applied, the contents of the memory
for performing stop watch functions can be begin again to change
coincidently with the made small enough to be incorporated in a contents of
the measuring circuit and indica- wrist watch keeping time in the ordinary
way- 35 tion of elapsed time, as measured every Such a watch, capable of
performing the two 100 momenth  again begins- The forgoing opera-
functions of time keeping and time interval tions for indicating lap times
may be re- measurement, could be realised by providing peated any number of
times until a second  manual selection means for selecting as may pulse S/S
is applied, whereupon measure,  be required, indication of kept time or
indica- 40  ment byithe measuring circuit case&        tonofstopwatchtimes.
105 If an even number of L/R pulses have been applied before a second S/S
pulse is 



applied, ie. if the contents of the measuring    WHAT WE CLAIM IS:- circuit
are indicated when the second S/S    1. A combined electronic timepiece and
45   pulse !is applied, the indicated time at the  chronograph comprising
means for measuring moment said second pulse is applied is held time
electrically and indicating time measured; to indicate the time elapsed.
If, on the other  an electronic control circuit for controlling the 110 -
hand, at odd number of L/R pulses have  operation of said measuring and
indicating been supplied before measurement is stopped means in accordance
with the following steps 50 .-i.e.Pif lap time is indicated when measure-
in the order stated, namely, starting the ment is stopped-the time elapsed
which is  measurement of elapsed time, indication of kept in'the measurig
circuit is transferred lap time, which is a shorter elapsed time .115 to
the memory in response to the nest input occurring within the aforesaid
elapsed time, pulse .LJR and indicated.                 release of
indicated lap time, the stopping of 55     Figure 3 illustrates the case
when the  elapsed time measurement and indication of second S/S input is
applied soon after an elapsed time and the return to zero of the. odd
numbered input of L/R. In both of the measuring and indicating means, and
manual 120 cases mentioned above, one more L/R input  control means
arranged to control the opera- causes an RC output so that the measuring
on of said electronic control circuit and 60 circuit and indication may be
returned toL zero. including first and second manually operable As ishown
in Figure 3, if measurement is controls of which the first is arranged to
effect stopped during indication of lap time, the control of the starting
and stopping of time 125 indication is maintained, and the time elapsed
measurement and the second is arranged to    wg are ^ ~~~~~~c   L   M- -S-M
*i 4                              ~~~~~~~~~~~1,494,2934 effect control of
the indication and release    3. A combined: timepiece and chronograph   25
of slap time. ::-      -      . .      -- . as claimed in claim 1 or. 2
wherein die eec. 2. A  combined' e         timepiece and  ironic control
circuit effects returni to zero.of chronograph comprising meansfor
measuring  the measuring and -indicating means under the 5  time
dectrically and indicating time measured; - control of said second manually
operable con- an e'dectrnic Control 'circuit for controlling  trol- only
when: said first and second manually  30'' the operation- of said measuring
and indicat-  operable controls are in the condition calling ing means in:
accordance With the. following  for such return: to zero, time msure   is
steps in the- order -stated, namely, sting the  stopped; lap time
indication is released, and 10  meet of elapsed time, indication -of
elapsed time is indicated. lap time, which is a shorter elapsed time-  4.'
A  combined electronic timepiece and   35 occurring within the aforesaid
elapsed time,. c  hronograph having    circuit    an subs . the stopping of
elapsed time measurement,  stantially as illustrated in the. ac ping
release of indicated lap time and indication of Figure 1 and operating
substantially as herein 15  elapsed time; and the-return to zero of said.
described with.referene to the accompanying measuring and indicating us.e';
and manual Figures 2 or 3, for effec  control for the   40 control means
arranged to control the opera- perfmiance of stop watch functions. tion
-of: said :electronic control: circuit and. including first-and second
manuallop Ale            -l MILLR&  CO.,. 20  controls of which the first
is arranged t&o effect    Agents for the Applicants. control -of -the-
starting and stopping of time      Chartered Patent Agents, measurement and
the second is arranged to                 Lincoln House, effect control of
the indication and rdeease:of      296-302:High Holborn, lap time.
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