‘United States Patent 119

(o 3,910,030

Iwade (451  Oct. 7, 1975
[54] DIGITAL CLOCKS 3,760,584  9/1973
s .1 197
{75] Inventor: Motoo Iwade, Ise, Japan 2;334;? :(2);]972
[73] Assignee: Ise Electronics Corporation, Ise, 3,823,545 7/1974
Japan 3,823,551 71974
[22] Filed: Sept. 12, 1973 Primary Examiner—Edith Simmons Jackmon
[21] Appl. No.: 397,123 Attorney, Agent, or Firm—Roland Plottel, Esq.
[52] US.Ch......veeenee 58/50 R; 58/34; 58/85.5 [57] . : A_BSTRACT
[51] Int. CLZ.. GO4B 19/30; GO4C 9/00; GO4B 9/00 A digital clock comprises a plurality of luminous digit
[58] Field of Search..................... 58/50 R, 34, 85.5;  display tubes which are arranged to display times, a
340/336 source of clock pulse of a predetermined frequency,
and electronic counter means responsive to the clock
(561 References Cited pulse for operating the digit display tubes in a prede-
UNITED STATES PATENTS termined sequence.
3,626,687  12/1971 Fondiller et al. ....................... 58/24 7 Claims, 20 Drawing Figures




U.S. Patent Oct. 7,1975 . Sheet 1 of 7 3,910,030

FIG.l FlG.2

Wb, HuNh L
T T 11 =
| ( (l 7 |} ' 3b~] 3 P~3u
I M I:: + , w'ﬁj
1 : 5 F~3f
| =~
FIG.3AF/G.3B
I I
1
FlG :4 |
h FIlG.5
=== T O 0L LC
df«ﬂ ﬂ‘“’ W
Mol |

- C T 0
de 1 | | I L |
4 ¢
#



3,910,030

Sheet 2 Qf 7

Oct. 7,1975

U.S. Patent

=Ez= = = = £
=SES = 8 = =
_— ‘ _ ~ ugLol—I%H L L v
il wgl0l— 3¢ . |
_N_E,ll@ —
Y101 —— 9] , —
[z101 (17} SE=
12101 , g 7 2SS
g $31Y9 AISMIONT
AGLWOYS
__N_sei
;;szl_
SCLWO0H4
dgLIN0YS ; pel —11
dgLNoY4 r_ _ 1In9419 39K3019N109
gL Wou3 rm—
16 ! 98101
| ol daf Tl &l
|ZLNOW — 0 ad-ay 86
foLHodi — ] & v9 9/ 4
ICLNOY] —- Ie ag-~p 01 TWIHD 66
ELNOY] —— E



3,910,030

Sheet 3 of 7

U.S. Patent oct. 7,1975

oz B = = == gz g EEE

+em = = = == B33
& N =g =5 |ETHOY
g ﬂ ﬂ ¢ | M.w_ | @ | ¢_ | ¢_ ﬁ_zas SeTH0YS
b VO P s T Bl __% W Wl _e% W] upl 1EGI0Y
Y ugle 3EZN0Y
1ge . | i)l pegHoud
s ﬁ 6 G0N
Vo 1 - vegiiow
& d : AT

" ) G G, s i

TN L
HOLIMS y_m%zﬁmwm : *’EM
99°9/4

n_.ﬁ Swoogx | 911 sweemn | [ swwod | m; SH000x |

INRERENE e d L ITT PIJITTI] INEENEN
Gl SHINMOINIWIS | 0G] Susnwg INIwols SHINGO INIWO3S 16 GG SuINMO INIWGES ||f(—
ERRERE EEENEN EERER EEENRRN |(—

am___ a,__: S300L T am !
Bl wnaoime | %] oo wgiatme [0 P el

1601




3,910,030

Sheet 4 of 7

U.S. Patent 0oct. 7,1975

Bi5

101 0

-

146

SHIL1IS IWIL TYNNVN

6

0 ¢ \% 0.8 \Hm

-3-

-

W) g

0
.:L

Il

4300030
INILLIS JWIL

4300930
ONILLZS IW1

4300910
ONILLIS JWIL

4300010
ONILLIS TWiL

i/

196

90

P96

]+

v
66

HOLIMS HIISNVHL Wd-RY

1€ WOH4
g€ Wou4

w3l 0L —{Tgg]

1ol

Agl 0L —{ ]!

ngL 01 —{ 18E]]

13t 01 —{ 18]

sg1 01— 18]
1g1 0L—{1gg 1

bzl 01—{UEG}

dg10L—{3gzh

E~{E001

1601

1EH0Y}-

°29°'9/4



U.S. Patent  oct. 7,1975 Sheet 5 of 7 3,910,030

1E W0 —
e W08
fyl0L

0L
PpLOL

3yL0l =

Wa
~6b

GCOUNTER

C

1m0t
sy101

UpL0L | '
e é%

19101 |
(4101 |

GOUNTER
|

1
|

12
8 B J
INARY BINARY BINARY

14101 ; =1
ioL0L =8 M
| = j ) «
o~ N
— =
1/ as :3 |
= & o
»—jD__vci o g =
2 I
1 = |
= S =1 =
g 01 s = Bl
=
===
upi0l — 7= =
' =) = Lo
[ [-
dp101 Sl & &
! — —
‘ B = — = 2 3
= = =
[ ommsd

FI/G .6p



3,910,030

Sheet 6 of 7

U.S. Patent oct. 7,1975

H1TH
H111
THHH
THH1
1H1H
1HT11
1THH
11H1
1T1TH
11711

6 HT11H
8 H111
l THHH
9 _ THHT
G THTH
b THT1
g TTHH
0 H1 & 1141
L1 Wd TH 1 117K
0 H NV  T7T 0 1111

. Wd WY SUNOH SNAL SUNOH
IARONE

11'914019146°914 8 9/47 9/

c‘—mm-a-u.':c:l\mc:-

HTH
H11
THH
1H1
T1H
111

SILININ  SN3L

- N D =t

0

H11H
H1171
THHH
THHT
THTH
TH11
TT1HH
1TH1
1TTTH
1111
SILNNIN

cav—-cxlcf:e-u':u::l\com



U.S. Patent oct. 7,1975 Sheet 7 of 7 3,910,030

FIG .6
Fig.6 A Fig.6 8
Fig6C | Fig.6D
FIG.I3 FIlG .4
\
0 HHHHHHLL E;D—"X
1 LHHLLLLL B
9 HHLHHLHL Lea-B-X
3 HHHHLLHL
L LHHLLHHH
5 HLHHLHHL FIlG./5
B HLHHHANL A .
7 HHHLLLLL
8 HHHHHHHL | ,
9 HHHHLHKL |
A |
B ) Pn
Po=h-B+ A-B



3,910,030

1
DIGITAL CLOCKS

BACKGROUND OF THE INVENTION

This invention relates to a digital clock, more partic-
ularly a digital clock driven by an electronic driving cir-
cuit.

A digital clock of early stage comprises a plurality
digit wheels which are arranged side by side so as to dis-
play the time, in terms of minutes, hours and or days
and are driven by mechanical means such as an electric
motor and gear trains. Accordingly, the adjustment of
the displayed time can be accomplished relatively sim-
ply in a manner similar to ordinary clocks. However,
modern digital clocks utilize luminescent display tubes,
each having a plurality of luminous segments which are
arranged in a predetermined pattern, for example a let-
ter 8. A complicated electronic driving circuit is used
to selectively energized the luminous segments so as to
selectively display one of 10 digits O through 9. Accord-
ingly, it is impossible to readily change the displayed
digits as in the mechanical clocks.

SUMMARY OF THE INVENTION

Accordingly an object of this invention is to provide
a novel electronic digital clock which has compact con-
struction and is easy to operate.

It is an object of this invention to provide an im-
proved electronic digital clock capable of adjusting at
a high speed the displayed digits.

According to this invention there is provided a plu-
rality of luminous digit display tubes which are ar-
ranged to display times, a source of clock pulse of a
predetermined frequency, and electronic counter
means responsie to said clock pulse for operating said
digit display tubes in a predetermined sequence.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings,

FIG. 1 shows a perspective view of a digital clock to
which the invention can be applied;

FIG. 2 shows an arrangement of the luminous seg-
ments of a display tube for displaying letters A and P
in the PM - AM display section;

FIGS. 3A and 3B show letters A and P, respectively,
displayed by the display tube shown in FIG. 2;

FIG. 4 shows an arrangement of the luminous seg-
ments of a digit display tube utilized in the time display
section of the digital clock shown in FIG. 1;

FIG. 5 shows digits 0 to 9 inclusive displayed by the

-digit display tube shown in FIG. 4;

FIG. 6 shows connections between FIGS. 6A, 6B, 6C
and 6D briefly explained hereunder;

FIGS. 6A, 6B, 6C and 6D, when combined in accor-
dance with indications, show a block diagram of one
embodiment of a digital clock embodying the inven-
tion; .

FIGS. 7 to 11 show diagrams to explain the opera-
tions of the first-to fourth binary counters and of the
control flip-flop circuit shown in FIGS. 6C and 6D,

FIGS. 12 and 13 show the relationship between the
input signals and the output signals of the decoding cir-
cuits 15 to 18 shown in FIG. 6B;

FIG. 14 shows a connection diagram of the exclusive
gate circuits utilized in FIGS. 6A and 6C;

FIG. 15 shows a connection diagram of the coinci-
dence gate circuit utilized in FIG. 6A.
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2

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A digital clock shown in FIG. 1 comprises an AM -
PM display section 1 including two display tubes 1a and
1b for displaying forenoon (AM) and afternoon (PM)
and a time display section 2 including four digit display
tubes 2a, 2b, 2¢ and 24 for displaying ‘“‘minutes”, *‘tens
minutes” “hours” and “tens hours”, respectively.

As shown in FIG. 2, the display tube 1a of the AM -
PM display section ‘1 comprises 6 luminous segments
3a through 3f. When all of these segments are ener-
gized a letter A meaning AM is displayed as shown in
FIG. 3A whereas when segments 3a through 3c are en-
ergized a letter P meaning PM is displayed. In other
words, letters A and P are selectively displayed depen-
dent upon whether segment 3f is energized or not.

Each of the digit display tubes 2a to 2d of the time
display section 2 comprises 8 luminous segments 4a
through 44 which are arranged as shown in FIG. 4 and
by the selective energization of these luminous seg-
ments it is possible to display any one of digits 0
through 9 as shown in FIG. §.

As shown in FIGS. 6A, 6B, 6C and 6D, the digital
clock of this invention comprises an input terminal 5§
which is connected to receive a clock pulse of 1 MHz
from a crystal oscillator, not shown, and a frequency
divider 6 which is connected to receive the 1 MHz
clock pulse for delivering a 1 Hz pulse to output termi-
nal 6a and a 1/60 Hz pulse to output terminal 6b. To
display the time, there are provided a first 4 bit binary
counter 7 which operates as shown in FIG. 7 for dis-
playing ‘“minutes,” a second 3 bit binary counter 8
which operates as shown in FIG. 8 for displaying ““‘tens
minutes,” a third 4 bit binary counter 9 which operates
as shown in FIG. 9 for displaying ‘“hours” a fourth 2 bit
binary counter 10 which operates as shown in FIG. 10
for displaying *“‘tens hours” and a contro! flip-flop cir-
cuit 11 which operates to control the luminous segment
3f of the display tube 1la of the AM - PM display sec-
tion 1 in a manner shown in FIG. 11. There are also
provided AND gate circuits 124 through 12z, NOT gate
circuits 13a through 134, OR gate circuits 14a through
14s, first to fourth decoders 15 through 18 for “min-
utes,” ““tens minutes,” “hours” and ““tens hours” which
are connected to first to fourth segment drivers 19
through 22 respectively for “minutes,” “tens minutes,”
“hours” and *““tens hours.”

The outputs of segment drivers 19 through 22 are
connected to respective luminous segments of digit dis-
play tubes 2a to 2d respectively. There are provided ex-
clusive gate circuits 23a through 23n, each having a
construction as shown in FIG. 14, manual time selec-
tors 24a through 244 for setting “minutes™, ‘“‘tens min-
utes”, ““hours” and “tens hours” respectively, a AM -
PM transfer switch 25 for controlling the energization
of the luminous segment 3f of the diaplay tube 1a, time
setting decoders 26a through 264 for “minutes”, “tens
minutes”, “hours” and “tens hours,” respectively, a co-
incidence gate circuit 27 having a construction as
shwon in FIG. 15, a flip-flop circuit 28, - a chime 29,
and a flip-flop circuit 30 for controlling luminous seg-
ment 3f of the display tube la of the AM - PM display
section 1, = v

31 designates a first selector switch provided with a
stationary contact 31a for use in clocks for displaying
12 o’clocks and a stationary contact 31b for use in
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clocks for displaying 24 o’clocks, 32 designates a sec-
ond selector switch provided with a stationary contact
32a for setting the noon at 12 o’clock, and a stationary
contact for setting the noon at 0 o’clock, and 33 desig-
nates a display selector switch provided with a station-
ary contact 33b for displaying on the AM - PM display
section 1 and the time display section 2 the time set by
the manual time setters 24a through 244 for “minutes’’,
“tens minutes,” “hours’” and ““tens hours” respectively,
and by the AM - PM transfer switch 35,.and an idle sta-
tionary contact 33a which does not display any time. 34
designates a manual switch which is used to open AND
gate circuit 12a for supplying the clock pulse directly
to the first binary counter 7 when it is operated to man-
ually set the time.

-In operation, the 1 MHz clock pulse supplied to input
terminal 5 enters into frequency divider 6 which
supplies a pulse of 1/60 Hz to: the first binary counter
7.via output terminal 6h and OR gate circuit 14a. In re-
sponse to this pulse, the binary counter 7 operates in a
manner as shown in FIG. 7 and when its content
reaches LHLH, AND gate circuit 125 is opened to reset

" the first binary counter 7 and to supply the content of
the first binary counter 7 to the second binary counter
8. The second binary counter 8 continues its operation
until its content reaches LHH at which time AND gate
circuit 12¢ is opened to reset the second binary counter
8 and to supply the content thereof to the third binary
counter 9. Accordingly, the third binary counter 9 op-
erates in a manner as shown in FIG. 9.and when its con-
tent reaches LHLH AND gate circuit 12/ is opened to
reset the third binary-counter 9 and to supply the con-
tent thereof to the fourth binary counter 10.

A. 12 o’ clock clock wherein the noon is displayed as
0 (o) clock

The first selector switch 31 is thrown to the station-
ary contact 31a for establishing a L level and the sec-
ond selector switch 32 .is thrown to- the stationary
contact 32b for establishing a H level. After displaying
the times: AM1, AM2, AM3 . . ., the third binary
counter 9 operates. AND gate circuit 124 is opened
when the content of the third binary counter 9 reaches
LHLL which shows 2, when the content of the fourth
binary counter 10 reaches HL. which shows 1 and when
the control flip-flop circuit 11 assumes H level which
shows AM, whereby the third binary counter 9 is reset
via OR gate circuit 14r, the fourth binary counter 10 is
reset through OR gate 14s, and the control flip-flop cir-
cuit 11 is set to the L level state which shows the PM.
In this manner, after displaying the noon as PM“O”
and thence the times PM1, PM2. .., when the control
flip-flop circuit 11 is set to level L which shows PM,
AND gate circuit 12a opens when the content of the
third binary counter 9 reaches LHLL which shows 2
and when the content of the fourth binary counter 10
reaches HL. which shows 1. Opening of the AND gate
circuit 12c displays the times AM1L,, AM2 . . . in the
same manner as above described. In this manner, the
clock can operate as a 12 o’clock wherem the noon is
displayed as O o’clock. :

B. 24 o’clocks clock wherein the noon is displayed as
12 o’clocks -

The first selector switch 31 is thrown to stationary
contact 31b to establish H level and the second selector
switch 32 is thrown to stationary contact 324 to estab-
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lish L level. After displaying the times AM1, AM2 ..
. the third binary counter 9 operates. When its content
reaches HHLL ‘which represents 3, AND gate circuit
12g is opened when the content. of the fourth binary
counter 10 reaches. HL which represents 1. Conse-
quently the third and fourth binary counters 9 and 10
continue to count without being reset and the control
flip-flop circuit 11 is set to L level which represents
PM. Consequently, the display in the AM - PM display
section is changed from AM to PM so that thereafter
times PM13, PM14.. . . are sequentially displayed.
Then when the third binary counter 9 operates to ar-
range its content to HLHL which represents 5, AND
gate. circuit, 12f is opened when the. content of the
fourth counter 10 reaches LH which represents 2
whereby the third binary counter 9 is reset via OR gate
circuits 149 and 14r, the fourth binary counter 10 is
reset via OR gate circuit 14s and the control flip-flop
circuit 11 is set to L level representing AM. Accord-
ingly, the display in the AM - PM section'is changed to
AM, and thereafter times AM1, AM2 . .. are sequen-
tially displayed. In this manner, the clock operates as
24 o’clocks clock wherein the noon is displayed as 12
o’clock. :

C. 12 o’clocks clock wherein the noon is dispiayed as
12 o’clocks

The first selector switch 31 is thrown to stationary
contact 31a for establishing L level. After displaying
the times AM1, AM2. .. the third binary counter 9 op-
erates. When the content thereof reaches HHLL which
represents 3, when the content of the fourth binary
counter 10 reaches HL which represents 1 and 'when
the control flip-flop circuit 11 assumes H level which
represents AM, AND gate circuit 12g is opened
whereby the fourth binary counter 10 is resét via.OR
gate circuit 14s and the control flip-flop circuit 11 is set
to level L which represents PM. Consequently, the dis-
play in the AM - PM display section 1 is changed to PM
displaying afternoon. Thereafter, times PM1, PM2., ..
are displayed sequentially. When the content of the
third binary counter 9 reaches LHLL which represents
2 and when the content of the fourth binary counter 10-
reaches HL which represents 1, AND gate circuit 12¢
is opened whereby the display in the AM - PM display
section -is changed to  AM representing forenoon and
thereafter times AM1, AM2 . .. are displayed sequen-
tially. In this manner; the clock can operates as a 12 o’-
clocks clock wherein the noon is dlsplayed as 12 o’-
clocks.

As above described first to fourth bmary counters. 7
through 10 and control flip-flop circuit 11 operate in a
manner.as shown in FIGS. 7 through 11, and the out-
puts of these circuit elements are applied to decoders
15 through 18 via OR gate circuits.14b through 14p and
AND gate circuits 12i through 12w. The decoders, 15
through 18 operate as shown in FIG. 13 so that their
outputs luminesce respective: luminous segments of
digit display tubes 2a through 2d of the time display
section 2 via segment drivers 19 through 22, respec-
tively thereby selective by displaying the digits O to 9

. shown in FIG. 5.

65

AND gate circuit 12i through 12w operates as fol-
lows. When the display selector switch 33 is thrown to
stationary contact 33a to establish L level, the two in-
puts to each one of exclusive gate circuits 23a through
23n assume L level to provide an output of H level.
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These H level outputs are supplied to one inputs of re-
spective AND gate circuits 12i through 12w .so that
these AND gate circuits are opened by the pulses ap-
plied to the other inputs thereof.

When AM and PM are displayed for displaying fore-
noon and afternoon, as the display tubes 1a and 1b of
the AM - PM section 1 are driven by a 1 Hz pulse hav-
ing a period of one second which is supphed through
output terminal 6a of the frequency divider 6 these dis-
play tubes are caused to flicker at a frequency of one
per second.

The luminous segment 3f of the display tube 1a of the
AM - PM section 1 is energized when the output termi-
nal Q of the controlled flip-flop circuit 11 assumes H
level, which is applied to luminous segment 15 via OR
gate circuit 14p, AND gate circuits 12w and 12y and
flip-flop circuit 30.

When the output terminal Q of the control flip-flop
circuit 11 assumes H level or when its output terminal
Q assumes L level, OR gate circuit 14p and AND gate
circuit 12w produce outputs of L level which are con-
verted into a signal of H level by the operation of NOT
gate circuit 134 to reset flip-flop circuit 30 via AND
gate circuit 12x thus deenergizing the luminous seg-
ment 3f.

In this manner AM and PM respectively representmg
forenoon and afternoon are alternatively displayed and
the displays AM and PM are caused to flicker once per
second.

Time adjustments are performed in the following
manner.

The AM - PM transfer switch 25 is operated to select
forenoon AM or afternoon PM. Then, manual time se-
lectors 24a through 24d are operated to set any desired
time. The outputs of the manual time selectors 24a
through 24d are decoded by the time setting decoders
26a through 26d as shown in FIGS. 7 through 10 and
the outputs of these decoders are applied to exclusive
gate circuits 23a through 23n.

When manual switch 34 is thrown to statlonary
contact 34a, the frequency divider 6 will be reset by the
clock pulse and the clock pulse will be impressed upon
first to fourth digital counters 7 through 10 via AND
gate circuit 12a thereby operating these counters at a
high speed.

On the other hand, when the display selector switch
33 is thrown to the stationary contact 33b to establish
H level which is applied to one inputs of respective ex-
clusive gate circuits 23a through 23n. Further, as the
signal representing AM or PM selected by the AM - PM
transfer switch 25 and the signals representing the
times which have been set by the manual time setters
24a through 24d are applied to the other inputs of the
exclusive gate circuits 23a through 23n they produce
outputs of H level which are applied to one inputs of
AND gate circuits 12/ through 12w. Consequently, the
outputs from the first to fourth binary counters 7
through 10 and from the control flip-flop circuit 11 are
applied to the display tubes of the AM - PM display sec-
tion 1 and the time display section 2 thereby displaying
AM or PM together with time. The outputs from binary
counters 7 through 10 and from the control flip-flop
circuit are also applied to the coincidence circuit 27
whereby the coincidence of the outputs from the AM
- PM transfer switch 25, time setters 24a through 24d,
control flip-flop circuit 11 and first to fourth binary
counters 7 through 10 is determined. The coincidence
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6.
output from the coincidence circuit 27 is sent to chime
29 via flip-flop circuit 28 thereby operating the chime.
The coincidence output is also sent to AND gate circuit
12a via NOT gate circuit 13¢ thereby closing AND gate
circuit 12a. Closure of the AND gate circuit 124 termi-
nates the high speed time adjusting operation provided
by the first to fourth binary counters 7 through 10 and
the control flip-flop circuit 11. Immediately thereafter,
manual switch 34 is thrown to stationary contact 34b
thereby restoring the normal operation of the fre-
quency divider 6 to close AND gate circuit 12a. There-
after, the normal time display operation is performed.

Although, in the foregoing description, first to fourth
binary counters were assumed to have different num-
ber of bits it will be clear that they can have the same
number of bits.

Furthermore, it will be clear that the AM - PM dis-
play section may be caused to flicker at any desired fre-
quency other than once per second.

As above described, the invention provides a novel
digital clock in which the time displayed by digit dis-
play means can be adjusted at a high speed.

Although the invention has been shown and de-
scribed in terms of its preferred embodiment it will be
clear that the invention is by no means limited thereto
but many changes and modifications will be obvious to
one skilled in the art without departing from the true
spirit and scope of the invention.

What is claimed is:

1. A digital clock comprising

a plurality of digit display means arranged to display

times,

a source of clock pulses,

first means responsive to said clock pulses for pro-

ducing a first output to operate said digit display
means in a predetermined sequence,
manual means including means for entering desired
times to be displayed coupled to said first means to
produce a second output from said first means to
operate said first means in the same sequence but
at a high speed for rapidly changing the time dis-
played by said digit display means, and

coincidence means for comparing said times dis-
played by said digit display means and said desired
times in said means for entering and for discontin-
uing said second output from said first means on
coincidence.

2. A digital clock comprising a plurality of digit dis-
play means arranged to display times, a source of clock
pulse of a predetermined frequency, a frequency di-
vider for converting said clock pulse into a pulse of
lower frequency, binary counter means for counting
said pulse of lower frequency for operating said digit
display means in a predetermined sequence, manually
operated time setting means, means controlled by said
manually operated time setting means for causing said
binary counter means to count said clock pulse, a coin-
cidence circuit for detecting the coincidence between
the desired times in said manually operated time setting
means and the content of said counter means and for
controlling said controlled means to stop said binary
counter means from counting said clock pulse.

3. The digital clock according to claim 2 wherein
means is provided including logic input and manual
switch to cause said clock to operate either a 24 o’-
clocks clock or a 12 o’clocks clock.
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4. The digital clock according to claim 2 which fur-
ther compnses dlsplay tubes for selectwely displaying
AM and PM.

5. The digital clock accordmg to claim 4 which fur-
ther comprises means for flickering the display of said
AM and PM at a predetermined frequency.

6. The digital clock according to claim 2 wherein said
digital display means comprises four luminous display
tubes for displaying minutes, tens minutes, hours and
tens hours respectively, each of said luminous display
tubes including a plurality of luminous segments which
are selectively energized to display any one of ten digits
0 through 9, and wherein said binary counter means
comprises four serially connected binary counters each
for controlling each of said luminous display tubes.

7..A digital clock comprising a plurality of digit dis-
play means adapted to display a time, a source of clock
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8
pulse of a predetermined high frequency, means for
generating low frequency. ‘pulses from “said source,
counter means responsive to said low frequency pulse
for producing in predetermined sequence outputs
which in turn operate said plurality of digital display
means, a plurality of manually operated time setting
means for setting a  desired time, manually operated
switch means for causing said courter means to operate
at a high speed by said clock pulse, and a coincidence
circuit for detecting the coincidence between the out-
puts of said manually operated time setting means and
said counter means and for disabling said manually op-
erated switch means by the output of said coinéidence.
circuit, whereby the time to be displayed on said plural-
ity of digit display means is rapidly adjusted.
*
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