Umted States Patent
Kochi

nsy 3,705,296
1451  Dec. 5, 1972

{541 COUNT DISPLAY SYSTEM
[72] Ihvent_or: Kiyoshi Kochi, Tokyo, Japan
[73] Assignee:

Tokyo, Japan
(22] Filed: Feb. 22, 1971
[21] Appl. No.: 117,374

[30] Foreign Application Priority Data

Feb. 24,1970  Japan.........ioiieenn: 45/15354

Feb. 24, 1970  Japan ......cc..cevenvicuennenns ...45/15355

Feb. 24,1970  Japan.......cccccecevenreniverenaes 45/15356

[52] US.Cl...... 235/92 EA, 235/92 CC, 235/92 TF,
235/92 DM, 235/92 R

[51] It Clioiinieeecenecercrienreieereeseas HO3k 21/18

[58] Field of Search...235/92 CC, 92 TF, 92 EA, 92
DM, 235/92 LG, 92 EV, 92 F; 328/45, 41;
307/226, 224

[56] A References Cited

UNITED STATES PATENTS
3,067,341 12/1962 Kunzke ........ccornreurenninens 235/92 EV
3,230,383 1/1966  MacArthur.........ccccovevinnunee 235/92T
11/1968

3,413,449

Brown......coceeniecsivnevrenienns 235/92T

Iwatsu Electric Company Limited, A

3,420,988 1/1969 . Huntetal. .......cccocvveuenen. 235/92 EA
Primary Examiner—Thomas A. Robinson
Assistant Examiner—Joseph M. Thesz, Jr.
Attorney—Chittick, Pfund, Birch, Samuels & Gauthier

571 ABSTRACT

A count display system having count display devices
for counting and displaying numerals of different or-
ders of magnitude, a prescaler having a ratio of
frequency division preset in accordance with the lower
orders, a first gate circuit responsive to a gate control
signal for supplying input signals to the prescaler for a
predetermined time interval, a second gate circuit
responsive to the gate control signal for supplying the
output from the prescaler to the count display device
of higher orders, additional circuits responsive to the

_gate control signal and the output from the prescaler

for applying a supply of reference pulses, to the
prescaler and for applying reference pulses of the
same number as the reference pulses supplied to the
prescaler to' the count display device of the lower or-
ders so as to calculate the difference between the
limiting value of the frequency division of the
prescaler and the value actually counted by utilizing
the reference pulses.

5 Claims, 6 Drawing Figures
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1
COUNT DISPLAY SYSTEM |

BACKGROUND OF THE INVENTION

This invention relates to a count display system and
more particularly to-a count display system utilizing a
prescaler system.

The prescaler system has been used to display counts
of high frequency signals.- According to this system, a
prescaler of a predetermined ratio of frequency divi-
sion is provided in front of a standard counter so as to
divide the frequency of the high frequency signal at a
prescribed ratio. The frequency divided high frequency
signal is then supplied to a conventional counter thus
indirectly counting or measuring the high frequency
signal.

With this system, however, in order to improve the
resolution of counting, it is necessary to increase the
counting time in proportion to the ratio of frequency
division, thus prolonging the measuring time. Although
a method has been proposed wherein the resolution of
counting is improved without increasing the counting
time, the conditions generally required for the
prescaler are strict and require a complicated combina-
tion of special counting circuits thus increasing the cost
of the counting device. Another fatal defect of such a
system lies in an extreme difficulty in reading out the
content of the counter. For this reason it has been the
common practice to reduce the ratio of frequency divi-
sion or to use particular ratios such as one-tenth and
one-hundredth, Wthh sacrifices the resolution of
counting.

SUMMARY OF THE INVENTION

Accordingly the principal object of this invention is
to provide an improved count display system utilizing a
prescaler.

Another object of this invention is to provide a novel
count display system capable of manifesting a desired
resolution without utilizing a too high ratio of frequen-
cy division.

Still another object of this invention is to provide a
novel count display system which can decrease the
measuring time with high resolution.

A further object of this invention is to provnde an im-
proved count display system in which the content of the
prescaler can be readily read with a simple circuit.

Yet another object of this invention provide an im-
proved count display system which does not require
resetting the prescaler after counting. :

A further object of this invention is to provide a
count display system utilizing a novel prescaler consist-
ing of a combination of a plurality of frequency dividers
of the ratios of frequency division of one-half and one-
fifth, thus simplifying the construction of the prescaler.

Another object of this invention is to provide a novel
count display system utilizing an improved count dis-
play circuit.

According to one embodiment of this invention there
is provided a count display system comprising a first
count display device for counting and displaying nu-
merals of lower orders of magnitude, a second count
display device for counting and displaying numerals of
higher orders of magnitude, a prescaler having a ratio
of frequency division preset in accordance with the
lower orders, first gate circuit means responsive to a
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gate control signal for supplying input signals to the
prescaler for a predetermined time interval, second
gate circuit means responsive to the gate control signal
for supplying the output from the prescaler to the
second count display device, reference pulse control
means responsive to the gate control signal and the out-
put from the prescaler for controlling a supply the
reference pulses, means controlled by the output from
the reference pulse control means for supplying the
reference pulses to the prescaler, and means for supply-
ing pulses of the same number as the reference pulses
supplied to the prescaler to the first-count display
device so as to calculate the difference between the
limiting value of the frequency division of the prescaler
and the value actually calculated by utilizing the
reference pulse and to display the value actually
counted. ' 4

According to a modified embodiment of this inven-
tion the prescaler is comprised by a plurality of serially
connected frequency dividers of the ratio of frequency
division of one-half each which are connected in the
earlier stages of the prescaler and a plurality of serially
connected frequency dividers of the ratio of frequency
division of one-fifth each which are connected in series
with the first mentioned frequency dividers in the later
stages of the prescaler.

There is also provided a novel count display circuit
comprising a plurality of serially connected decimal
counting circuits for .different orders of magnitude, a
plurality of decoders for converting the outputs of
respective decimal counting circuits into respective
decimal numbers, a plurality of display units associated
with respective decoders for displaying digits 0,9, 8 . ..
2, 1 in response to the outputs 0, 1,2 ... 8, 9 of the
decoders, and a plurality of bistable circuits, each one
of the bistable circuits being connected between two
adjacent decimal counting circuits such that it is set by
a signal firstly applied to the preceeding decimal count-
ing circuit and reset by the tenth signal and that the
bistable circuit sénds a signal to the succeeding decimal
counting circuit when it is in its set condition.

BRIEF DESCRIPTION OF THE DRAWING

The invention can be more fully understood from the
following detailed description when taken in conjunc-
tion with the accompanying drawings in which :

FIG. 1 shows a block diagram of one embodiment of
the novel count display system ;

FIG. 2 shows waveforms for explaining the operation
of various elements shown in FIG. 1;

FIG. 3 is a block diagram showing the relationship
between the first count display device and a memory
decoder shown in FIG. 1;

FIG. 4 shows a block diagram of a modified embodi-
ment ;

FIG. 5 shows a block diagram of an improved count
display circuit and

FIG. 6 shows waveforms to explain the operation of
the count display circuit shown in FIG. §.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiment of the novel count dis-
play system shown in FIG. 1 comprises an input ter-
minal IN supplied with an input signal of a frequency f;,
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a gate control signal input terminal TB supplied with a
gate control signal of a frequency f;, and a clock pulse
input signal CP supplied with a clock pulse (reference
pulse) of a.frequency f,.. The gate control signal applied
to terminal TB is coupled to a flip-flop circuit FF1 for
enabling various gate circuits to be described later for
an interval T,. A gate circuit G, is enabled by the out-
put from the flip-flop circuit FF1 for supplying the
signal applied to input terminal IN to the succeeding
stages for the interval T,. There is provided a prescaler
PR connected to receive the output from gate circuit
G,. In this example, it is assumed that the prescaler has
a ratio of frequency division of 1/100. A gate circuit G,
is connected to be enabled by the output from flip-flop
circuit FF1 for supplying the signal from the prescaler
PR to the second count display device CD2 in the suc-
ceeding stage for the interval T,. Another flip-flop cir-
cuit FF2 is provided which is connected to be set when
the output from flip-flop circuit FF1 terminates and
reset by the output from the prescaler PR. Gate circuits
G, and G, are connected to be enabled by the output
from flip-flop circuit FF2 for supplying the clock pulses
applied to the clock pulse input terminal CP to suc-
ceeding stages for a predetermined time, the output of
the gate circuit G, being connected to the output side
of gate circuit Gy, or the input side of prescaler PR.

There are provided a plurality of low speed counting
circuits 10°DC to 10"DC, memory decoders M° to M”"
each connected to a corresponding one of low speed
counting circuits 10°DC to 10°DC and display units D°
to D" respectively connected to memory decorders M°
to M". These elements are grouped as shown into a first
count display device CD1 for counting numerals up to
100 (units order and tens order) and a second count
display device CD2 for counting numerals more than
100 (hundreds and more significant orders). The low
speed counting circuit 10°DC of the first count display
device CD1 is supplied with the output from gate cir-
cuit G; whereas the low speed counting circuit 10?2DC
of the second count display device CD2 is supplied with
the output from the gate circuit G,. Various elements
of the second count display device CD2 have the same
construction as those of a conventional count display
circuit. A reset terminal RE is provided for supplying a
reset signal to low speed counting circuits 10°DC to
10"DC.

With reference now to FIG. 2, the operation of the
novel count display system will be described
hereunder.

Assume now that a gate control signal of a period T,
as shown in FIG. 2a is impressed upon the gate control
signal input terminal TB while an input signal (FIG. 2c)
having a period f; is continuously supplied to input ter-
minal IN, then the flip-flop circuit FF1 will repeat its
ON-OFF operations with the period T, as shown in
FIG. 2b to enable gate circuits G, and G, for an interval
T,. Consequently, the input signal supplied to input ter-
minal IN is sent to the prescaler PR via gate circuit G,
and counted by the prescaler. FIG. 2d shows the input
signal to be counted. As above described, the
prescriber is constructed to have a ratio of frequency
division of 1/100, or to provide one output per 100 in-
puts thus producing one output each time it counts up
100 input signals which is applied to gate circuit Gz. As
this gate circuit is controlled by the output from flip-
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flop circuit FF1, the gate circuit G is maintained in the
enabled condition when it receives the output from the
prescaler so that the output from the prescaler is sent to
the low speed counting circuit 10°DC of the second
count display device CD2 and is then displayed by the
display unit D? via memory decoder M2, At this time,
since flip-flop circuit FF2 simultaneously, or substan-
tially simultaneously receives a signal from flip-flop cir-
cuit FF1 and the reset signal from prescaler PR it does
not enable gate circuits G; and G,.

Where the input signal supplied to input terminal IN
has a longer period, for example, as shown in FIG. 2¢’,
where only 76 input signals are supplied during the in-
terval T, in which flip-flop circuit FF1 is operating, the
prescaler PR will count 76 input signals during the in-
terval Ty, as shown in FIG. 2d’ so that the prescaler PR
does not produce any output within this interval T,. For
this reason, flip-flop circuit FF2 is constructed to be set
when flip-flop circuit FF1 does not send out any signal,
as shown in FIG. 2g, thus enabling gate circuits G; and
G.. Accordingly, the clock pulse supplied to the clock
pulse input terminal CP is supplied to prescaler PR via
gate circuit Gy so that the prescaler adds the clockpul-
ses to the count of 76 which has been counted up by
this time and when it counts up a total of 100 signals it
produces one output, as shown in FIG. 2e’, which is
supplied to gate circuit G, and to flip-flop circuit FF2,
thus resetting the same. In this example, the number of
clock pulses counted by prescaler PR equals 24 and the
output from the prescaler is not sent to the second
count display device CD2 because gate circuit G is
now disenabled. Gate circuits Gz and G, are also dis-
enabled so that no clockpulses are sent to succeeding
stages.

Concurrently with the application of the clock pulse
to the prescaler PR, the clock pulse is also sent to the
low speed counting circuit 10°DC of the first count dis-
play device CD1 via gate circuit G; which is displayed
by display unit D° through memory decorder M°. At
this time, the number of clock pulses sent to the low
speed counting circuit 10°DC is equal to the number of
clock pulses that are counted by the prescaler PR, that
is 24, in this case. As a consequence, two signals are
supplied to low speed counting circuit 10'DC. After
being decoded by memory decoders M? and M' these
signals are supplied to display units D and D! to display
digits 7 and 6, respectively. At this time, since there is
no input signal to the prescaler, it is not necessary to
reset the same.

Where the input signal supplied to input terminal IN
has a shorter period, for example when 176 input
signals are supplied during the interval T, in which the
flip-flop circuit FF1 is operating, the prescaler PR will
produce one output when it counts up 100 input
signals, which is sent to the low speed counting circuit
102DC of the second count display device CD2 via gate
circuit G,. When the next 76 pulses are supplied to the
prescaler PR, the flip-flop circuit FF2 is set in the same
manner as in the case discussed above where the period
of the input signal is longer, thus enabling gate circuits
G, and G, for supplying 24 clock pulses to the low
speed counting circuit 10°DC of the first count display
device CD1. Consequently, display unit D? of the
second count display device CD2 displays a digit 1
whereas display units D* and D? of the first count dis-
play device CD1 display digits 7 and 6, respectively.
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FI1G. 3 shows the connection between displays units
D¢ and D!, memory decoders M° and M?, and low speed
counting circuits 10°DC and 10'DC of the first count
display device: CD1. The memory decoder is con-
structed to produce 10 outputsof 0,1 .. . 9 according to
decimal system in response to signals 1,2,4,8 supplied
by the low speed counting circuit 10°DC. The display
unit D° is connected to the outputs 0,1,. .. 9 of the
memory decoder M? in the order of 0,9,8,7...2,1. In
the same manner, the memory -decoder M! is con-
structed to provide 10 outputs in response to the signals
supplied from the low speed counting circuit 10'DC
and the display unit D! is connected to the outputs
0,1,2,3...8,9 of the memory decoder M! in the order
0f9,8,7,6...2,1,0.

Accordingly, in this example; memory.decoders M°
and M* provide output signals 4 and 2 whereby display
units D! and D° display a numeral 76. -

Considering the resolution of the system, when the
interval of the clock pulses is l1us and when the
frequency f; of the input signal equals 100 MH,, respec-
tive count display devices are required to have a resolu-
tion of at most IMH,. The counting time or measuring
time is expressed by the sum of the time in which the
gate control signal is supplied and the read out time.
The former equals one second, for example, and the
latter equals 100 ps assuming the ratio of frequency
division of the prescaler PR of 1/100 and the interval of
the clock pulses of 1 us,so that the measuring time can
be greatly reduced when compared with the prior art
system.

As the prescaler is not required to have a precise
ratio of frequency division it can be constructed with a
conventional integrated circuit available on the mar-
ket.

While in the above description it was assumed that
the prescaler has a ratio of frequency division of 1/100,
it is to be understood that the ratio is not limited to this
particular value. It desired a ratio of frequency division
of 1/10 can also be used. ‘

Although in the illustrated example, low speed
decimal counting circuits were shown, a combination
of a purely binary counting circuit and a circuit which
converts binary numbers into decimal can also be used.
In such a case, all circuit elements can be fabricated as
integrated circuit elements.

Thus, it will be noted that the invention provides a
novel counting system which can count directly high
frequency pulses, can provide the desired resolution
without the necessity of increasing the ratio of frequen-
cy division, can greatly reduce the measuring time even
when the resolution is increased, can readily read out
indirectly the content of the prescaler and yet has a
simple construction requiring low power. Moreover,
according to this system it is not necessary to reset the
prescaler to zero.

In the modified embodiment shown in FIG. 4
reference characters CP, IN and TB show identical
input terminals as those shown in FIG. 1. In this case,
however, a single flip-flop circuit FF is used for
enabling gate circuits Gy and G, for the interval T, in
response to the control signal supplied to the gate con-
trol signal input terminal TB. Gate circuit G, is con-
nected to be enabled by the gate control signal supphed
to gate control signal input terminal TB for supplying
the signal supplied to input terminal IN to succeeding
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stages for interval T,. In this embodiment, the prescaler
PR comprises n cascade connected frequency dividers
Ay, A, ... A, each having a ratio of frequency division
of 1/2, and n cascade connected frequency dividers B,
B; ... B,, connected in series with the first group and
each having a ratio of frequency division of 1/5. Thus,
the overall ratio of the frequency division of the
prescaler equals 1/10 . The reason of disposing the
group of the frequency divider circuits of the ratio 1/2
in front of the group of the frequency divider circuits of
the ratio of 1/5 is based on the consideration of the
characteristics of the component parts presently availa-
ble on the market. More particularly, since signals of
considerably high frequencies are supplied to the earli-
er stages of the prescaler, frequency divider circuits of
the ratio of 1/2 which can be readily formed to have
relatively high frequency characteristics, about 500
MH, for example, are included in the earlier stages.

Gate circuit G, is connected to be enabled by the
gate control signal supplied to terminal TB for supply-
ing the output signal from the prescaler to the succeed-
ing count display devices for interval T,.

Flip-flop circuit FF functions to supply the output to
the succeeding stages in response to the gate control
signal and to stop supply of the output in response to
the output from the prescaler and is reset by the reset
signal supplied to the reset terminal in a manner to be
described later. As above described, gate circuits G
and G, are enabled by the output from flip-flop circuit
FF for supplying the clock pulses supplied to the clock
pulse input terminal CP to the succeeding stages for a
predetermined interval, the output of the circuit G4
being connected to the output of gate circuit G, or the
input to the prescaler PR. n decimal counting circuits
16°DC to 18"DC are connected in series and decoders
D, to to D" are respectively connected to the outputs of
the decimal counting circuit. Each decoder functions
to convert the outputs 1, 2, 4, 8 from each counting cir-
cuit into decimal digits of 8, 1,2 .. .8, 9 as in the first
embodiment, Again, display units D° to D* are con-
nected to the outputs of respective decoders. '

The reset signal is supplied to a reset terminal RE for
resetting decimal counting circuits 10°DC to 10"DC
and flip-flop circuit FF and the output from the
prescaler is sent to a conventional count display device,
not shown, via gate circuit G, and an output terminal
OT.

The embodiment shown in FIG. 4 operates substan-
tially in the same manner as.that shown in FIG. 1, espe-
cially when the ratio of frequency division of the
prescaler equals 1/100.

As above described according to this embodiment
the prescaler is comprised by a number of serially con-
nected frequency dividers of the ratios of frequency
division of 1/2 and 1/5, respectively. Consequently, to
provide a ratio of frequency division of 1/100 it is only
necessary to use two frequency dividers of the ratio of
1/2, each, and two frequency dividers of the ratio of
1/5, each, thus obviating the necessity of using two
frequency dividers of the ratio of 1/10 which have more
complicated circuit construction. As a consequence, a
resolution of only 25MH, is sufficient for each frequen-
cy divider of the ratio of 1/5. To provide an overall
ratio of frequency division of 1/1000, it is necessary to
use only three frequency dividers of the ratio of 1/2 in
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the earlier stages and three frequency dividers of the
ratio of 1/5 in the later stages.

In the operation of the count display device shown in
FIG. 4 when six input signals are supplied these signals
are first counted by decimal counting circuit 10°DC
and are thence sent to decoder D° which functions to
convert the input signal to a decimal number which is
supplied to output terminal 6. At this time since no
input signal is supplied to decoder D! from decimal
counting circuit 10'DC an output appears on its 0 out-
put terminal. The display unit I° receives the output of
decoder D° appearing at output terminal 6 at the cor-
responding input terminal 4 whereas the display unit I'
receives the output at the output terminal Q of decoder
D! at the corresponding input terminal 9, thus display-
ing a numeral 94 which is a complement of 6 with
respect to 100.

With such a construction, however, when these
decimal counting circuits 10°DC and 10°DC are reset
by a reset signal supplied to reset terminal RE, the out-
puts of both decoders D? and D' appear at their 0 out-
put terminals thus displaying a numeral 90 upon
resetting. ,

The invention further contemplates the provision of
a novel count display device or circuit free from such
defect.

FIG. 5 shows a block diagram of the nove! count dis-
play circuit comprising a flip-flop circuit FF1 having a
set terminal S and a reset terminal R. To the set ter-
minal 8 is applied a set signal when a decimal counting
circuit DC1 produces a 1 output. More particularly,
flip-flop circuit FF1 is set by the first pulse supplied to
flip-flop circuit FF1 and maintains its set state until a
reset signal is supplied to reset terminal RE. Further,
the flip-flop circuit is connected to receive at its reset
terminal R a reset signal from decimal counting circuit
DC1 when it counts up 10 input signals. The output of
flip-flop circuit FF1 is connected to the input of a
decimal counting circuit DC2 of the next order of mag-
nitude to supply a set output.

Display unit D2' for displaying digit of tens order
corresponds to the display unit I’ shown in FIG. 4 but
differs therefrom in that its input terminal 0 is posi-
tioned to the left of input terminal 9. In other words,
ten output terminals 0, 1,2 .. . 8, 9 of decoder DEC2
correspond respectively to input terminals 0,9,87 . ..
2, 1 of display unit D'2. For example, input terminal 0
of display unit D2’ corresponds to output.terminal 0 of
decoder DEC2 whereas input terminal 9 of display unit
D2’ to output terminal 1 of decoder DEC2. In other
words, display unit D1 and decoder DEC1 for units
order of magnitude and display unit D2’ and decoder
DEC2 for tens orders of magnitude are constructed
identically.

The operation of the count display circuit shown in
FIG. 5 will be described with reference to FIG. 6.

When pulses having a period T1 as shown in FIG. 6a
are impressed upon input terminal IN, decimal count-
ing circuit DC1 counts successively these pulses to pro-
vide outputs at terminals 1, 2, 4 and 8 corresponding to
respective counts, FIG. 65 shows the output 1 whereas
FIG. 6c output 8. Consequently, the decimal counting
circuit DC1 supplies a set signal to the set terminal of
flip-flop circuit FF1 in response to the first signal P1 to
set the flip-flop circuit FF! as shown in FIG. 6d.
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Whereupon the output of the flip-flop circuit FF1 is
supplied to the second decimal counting circuit DC2 to
cause it to provide an 1 output. Decoder DEC2 con-
verts this output into a decimal number which is sup-
plied to display unit D2’ through terminals 1 and 9,
thus displaying a digit 9. At this time, since a signal is
supplied to the input terminal 9 of display unit D1 from
the output terminal 1 of decoder DECI this display unit
D1 also displays 9. Thus these display units cooperate
to display a numeral 99 when the first signal P1 is sup-
plied.

The set condition of flip-flop circuit 1 is maintained
until decimal counting circuit DC1 counts up 10 signals
and when the tenth signal Py, is supplied the counting
circuit DC1 supplies a reset signal to the reset terminal
R of the flip-flop circuit FF1 to reset the same. At this
time, although no output is supplied to decimal count-
ing circuit DC2 from flip-flop circuit FF1, since the
output is continuously supplied to input terminal 9 of
display unit D2’ from output terminal 1 of decoder
DEC2, display unit D2’ still displays a digit 9. Con-
sequently, both display units D1 and D2’ cooperate to
display a numeral 90.

Upon receiving the eleventh signal Py, at the input
terminal IN, decimal counting circuit DC1 functions to
supply a set signal to the set terminal S of the flip-flop
circuit in the same manner as when it receives the first
signal P1. Accordingly, the flip-flop circuit FF1 is set
and provides an output to the decimal counting circuit
DC2, so that an output is supplied to decoder DEC2
from the output terminal 2 of counting circuit DC2.
Decoder DEC2 converts this output into a decimal
number which is supplied to display unit D2’ through
output terminal 2, whereby display unit D2’ displays a
digit 8. Since at this time display unit D1 is displaying a
digit 9 the overall display is 98. The same operations
are repeated for succeeding input signals.

Although the above description refers to the display
of numerals of two orders of magnitude it will be clear
the the number of the orders of magnitude can be in-
creased to any desired value. For example, to display
numerals of three orders of magnitude, a flip-flop cir-
cuit FF2 is added between decimal counting circuit
DC2 and the decimal counting circuit (not shown) for
the hundreds order such that when decimal counting
circuit DC2 receives the first signal the flip-flop circuit
FF2 is set and when the decimal counting circuit DC2
receives the tenth signal the flip-flop circuit is reset.

Thus, according to this. improved count display cir-
cuit, complements of the signals supplied to the input
terminal can be displayed exactly. Accordingly, this
display circuit is suitable to display a remaining period.

What is claimed is :

1. A count display system comprising a first count
display device for counting and displaying numerals of
lower orders of magnitude, a second count display
device for counting and displaying numerals of higher
orders of magnitude, a prescaler having a ratio of
frequency division preset in accordance with said lower
orders, first gate circuit means responsive to a gate con-
trol signal for supplying input signals to said prescaler
for a predetermined time interval, second gate circuit
means responsive to said gate control signal for supply-
ing the output from said prescaler to said second count
display device, reference pulse control means respon-
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sive to said gate control signal and the output from said
prescaler for controlling a supply of reference pulses,
means controlled by the output from said reference
pulse control means for supplying said reference pulses
to said prescaler, and means for supplying pulses of the
number as the reference pulses - supplied to said
prescaler to said first count display device so as to cal-
culate the difference between the limiting value of the
frequency division of said prescaler and the value ac-
tually counted by utilizing said reference pulses
whereby to display the value actually counted.

2. A count display system comprising a plurality of
successive count display devices, a prescaler having a
ratio of frequency division preset in accordance with
the number of orders of magnitude to be displayed, first

" gate means responsive to a gate control signal for sup-
plying input signals to said prescaler for a predeter-
mined time interval, second gate circuit means respon-
sive to said gate control signal for supplying the output
from said prescaler to succeeding count display
devices, reference pulse control means responsive to
said gate control signal and the output from said
prescaler for controlling a supply of reference pulses,
means controlled by the output from said reference
pulse control means for supplying said reference pulses
to said prescaler, and means for supplying pulses of the
same number as the reference pulses supplied to said
prescaler to said count display devices, said prescaler
including a plurality of serially connected frequency
dividers of the ratio of frequency division of 1/2 each
which are connected in the earlier stages of said
prescaler and a plurality of serially connected frequen-
cy dividers of the ratio of frequency division of 1/5
each which are connected in series with said first men-
tioned frequency dividers in the later stages of said
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prescaler, so that the difference between the limiting
value of the frequency division of said prescaler and the
value actually calculated is determined by utilizing said
reference pulses, whereby to display the value actually
counted. :

3. The count display circuit according to claim 2
wherein said count display devices comprise a plurality
of serially connected decimal counting circuits for dif-
ferent orders of magnitude, a plurality of decoders for
converting the outputs of respective decimal counting
circuits into respective decimal numbers, a plurality of
display units associated with respective decoders for
displaying digits 0,9.8, . . . 2, 1 in response to the out-
puts 0,1,2 . . . 8, 9 of said decoders and a plurality of
bistable circuits, each one of said bistable circuits being
connected between two adjacent decimal counting cir-
cuits such that it is set by a signal firstly applied to the
preceding decimal counting circuit and reset by the
tenth signal applied to the preceding decimal counting
circuit, said bistable circuit being adapted to send a
signal to the succeeding decimal counting circuit with it
is in its set condition.

4. The count display system according to claim 1
wherein each of said count display devices comprises a
decimal counting circuit, a decoder connected to said
decimal counting circuit for converting the outputs
thereof into decimal numbers and a display unit for dis-
playing said decimal numbers.

5. The count display system according to claim 2

wherein each of said count djsplay devices comprises a
decimal counting circuit, a decoder connected to said

decimal counting circuit for converting the outputs
thereof into decimal numbers and a display unit for dis-
playing said decimal numbers.
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