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(57) Abrégée/Abstract:

A time totaling meter and an unit thereof for internal combustion engines comprising a part of an ignition device to lead ignition
pulses toward outside of the ignition device, pulse induction means to electromagnetically induce said ignition pulses, waveform
shaping means to shape this electro-magnetically induced pulses, and judging means to determine whether this waveform shaped
output pulses are derived from operation of the internal combustion engine or not, and capable of counting and storing total
operation time of the internal combustion engine from Initial operation thereof to said count memory means based on said output
pulses selected by said judging means and displaying this counted operation time on display means.
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ABSTRACT

A time totaling meter and an unit thereof for internal
combustion engines’ comprising a part of an ignition device to
lead ignition pulses toward outside of the ignition device, pulse
induction means to electromagnetically induce said ignition
pulses, waveform sl';aping means to shape this electro-magnetically
induced pulses, and judging means to determir}e whether tfris
waveform shaped outpﬁt pulses are derived from operation of the
~ internal c,ombusfion engine or not, and capable of counting and
storing total operation time of the internal combustion engine
from ini‘liial operation ihereof to said count memory means based
on said output pulses ‘selected by said judging means and

displaying this counted operation time on display means.
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TITLE OF INVENTION
TIME TOTALING METER AND UNIT OF THE SAME

FOR INTERNAL COMBUSTION ENGINES

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

This invention relates to a time totaling meter and an unit
of the same which can be used for maintenance and repair of

working machines driven by an internal combustion engine such as
chain saws, weed cutters and the like.

DESCRIPTION 01;' PRIOR ART

Heretofore, none of working machines such as chain saws and
weed cutters driven by an i1nternal combustion engine has been
installed with a time totaling meter or equivalent which is being
used for maintenance and repair of a four-wheeled vehicle, a
motor bicycle and the like. Therefore, for saild working
machines or internal combustion engines, a cumulative operated
time can not be determined.

Maintenance and repair of said wbrking machines and internal
combustion engines are being made at an interval and frequency
deéided by its user or not being made at all. Consequently,
there were several problems, due to inadeguate maintenance and

repair of said working machines and internal combustion engines;
it can not be used by unexpected trouble or broken parts causes

"accident involving human life, for example.
on the other hand, an attachable/detachable type of time

totaling meter, which will be used in attached to a working
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machine itself, was proposed in order to avoid inadequate or

incomplete maintenance and repair as mentioned above. According
to this proposal, total time from initiation of operation of
working machines and internal combustion engines can be counted
and stored 1n a memory and further can be displayed.

Such attachable/detachable type of time totaling meter may be
intentionally or unintentionally removed from said working
machines by their users. Therefore, in case such time totaling
meter was detached and again attached to the working machine,
total operation time of the working machine withoﬁt the time
totaling meter is not added to the actual cumulative operation
time of the working machine, and therefore qounted, stored and
displayed cumulative operation time does not reflect the actual

cumulative operation time of said working machines and internal

combustion engine from their initial operation. This is a
problem for the  attachable/detachable type of time totaling

meter.

SUMMARY OF INVENTION

The present invention was made aiming at solving such
problems of the prior art, and the;refore the object of the
present invention is to provide a time totaling meter for
internal combustion engines capable of accurately counting,
storing and displaying only total time during which an internal
combustion engine of a working machine has been operated,
allowing to do appropriately maintenance and repair of said
working machine and internal combustion engine based on data of

said cumulative operation time, and capable of being constructed

2
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simply and at low cost.

Another object of the present invention is to provide a time
totaling meter <for 1internal combustion engines capable of
counting independently total operation time of a internal
combustion englne from arbitrarily selected time point in
addition to total operation time from the start of initial
operation and displaying these by choice.

Further object of the present invention is to providé a time
totaling meter for internal combustion engines capable of
allowing to make a whole shape compactly and to reduce
manufacturing cost by installing a pulse control circuit together
with a part of an ignition device onto the same printed wiring
board.

Another object of the present invention is to provide a time

totaling meter for internal combustion  engines capable of
implementing quickly and accurately an electrical connection to
an ignition circuit of an ignition device.
Further object of the present invention is to provide a time
totaling wunit for internal combustion engines capable of
realizingQa compact construction and simple operation by forming
the time totaling meter and a part of an ignition device in onev
body.

Another object of the present invention is to provide a time
totaling unit for internal combustion engines capable of
realizing a compact construction, simple assembling and simple
operation by forming a time totaling meter and a part of an

ignition device together with re-setting means of counted/stored
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values in one body.

Further object of the present invention is to provide a time
totaling meter for internal combustion engines capable of
implementing highly sensitive measurement of total operation

time.

Additional obaect of the present invention is to provide a
time totaling meter for internal combustion engines capable of
realizing the connection of cables from an unit block to the time
totaling meter in a small occupation space and also capable of
realizing to place it in a small package because it is not

necessary to form any convex on the surface.

Further object of the present invention is to provide a time
totaling meter capaBle of displaying total operation time of an
internal combustion engine based on its revolution number by
picking up electromagnetic wave from a high tension cable into
an 1nduction coil via an antenna lead and also capable of
realizing treatmen£ of said antenna lead in a small occupation
space.

In order to achieve said objects, the present invention
comprises a part of an ignition device to lead ignition pulses
toward the outside of the ignition device, pulse induction meéns
to electromagnetically induce ignition pulses flowing in a part
of said ignition device, waveform shapeing means to shape pulse
waveform electromagnetically induced by said pulse induction

means, and judgihg means to distinguish output pulses of said

waveform shapeing means generated by the internal combustion

engine from other sources, wherein total operation time of said
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internal combustion engine from 1ts initial operation 1s

counted and stored in count memory means based on said
output pulses distinguished by said judging means and thus
counted operation time by said count mémory means 1S
.displayed on display means.

According to one aspect' of the present invention,
there is provided a time totaling méte:r for an internal
combustion engine, the time totaling meter being attachable

to and detachable from a working machine having a first

part of an ignition device, the meter comprising pulse
induction means to have electromagnetically 1nduced therein
ignition pulses flowing 1in the circuit means, waveform
shaping means to shape the waveiform of pulses

electromagnetically induced in the pulse induction means,

of the internal <combustion engine from the 1initial
operati.'on thereof based on the output pulses selected by
the Jjudging means, and display means. to display total
‘operation time of the internal combustion engine counted by

the count memory means wherein the meter further comprises

circuit means  adapted to form a second part of the ignition
device when attached to the working machine so that the
working machine is inoperable when the meter is detached,
the circuit means leading, in use, 1ignition pulses towards

outside the first part of the ignition device, and judging
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means to distinguish output pulses of the waveform shaping

means generated by the internal combustion engine from

other sources, wherein the total operation time of the

internal combustion engine from its initial operation is
counted and stored in the count memory means based on the

output pulSes distinguished by the judging means and thus

the total operation time by the count memory means 1S

In the time totaling meter according to the present
inpvention, by electrical connection of a part of the
ignition device in the working machine via a connector, the

pulse induction means can detect ignition pulses flowing 1n

output was obtained by unit time oOr not, the count memory

means can accurately count and store the cumulative time

from the initial operation of the internal combustion

engine and this value is displayed.

Further, in the present invention, judging means

provided can distinguish only pulses derived from the

- |

“rom all wave shaped

driving internal combustion engine

output pulses electrically induced by the pulse induction

neans. Based on this output pulses, the first count memory
means can count and Store total operation time of the
internal combustion engine from 1ts initial operation, the

second count memory means, when user manipulated re-set

5a
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means at an arbitrary time point, start to count and store

total operation time of the internal combustion engine.

and said first and second count memory means display the

stored operation time.

Therefore, in this time totaling meter for internal

combustion engines, total operation time Irom the ;n:Lt:Lal

operation 1s accurately counted, stored and displayed by the

5b
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first count memory means, and when user manipulated the re-set
means, the second count memory means aCcurately count, store and
display total operation time from the timé point arbitrarily set
by the user.

Furthermore, in the present 1invention, a part of the
ignition device 1is mounted on the printed wiring board on where
pulse induction means and the pulse control circuit to treat
pulses induced by said pulse control means have already provided.
Therefore, in this time totaling meter for internal combustion
engines, two printed wiring boards are not always necessary so

that the main body of time totaling meter can be made in compact

and at low cost.

In addition, in the present invention, a part of the
ignition device is connected to a half-way of a circuit-
introducing induced voltage to a charge/discharge ignition
capacitor in the ignition circuit of the ignition device via an
attachable/detachable connector.

Therefore, in this time totaling meter for internal
combustion meter, electrical and mechanical connection of the
main body of the time totaling meter to the ignition circuit of

the working machine can be accurately and simply by one touch.
Further, according to the present invention, the time totaling

meter comprising pulse induction means, waveform shaping means,

judging means, count memory means and display means is formed in

one body with the ignition device for the internal combustion

engine by the injection mold or the embedded mold using

synthesized resin.
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Therefore, 1in this time totaling unit for internal
combustion engines, these parts formed in one body can be handled
as a unit block so that a whole ignition confrol system for
internal combustion engines can be made in compact and
reliability thereof can be improved.

Furthermore, éccording to the present invention, the time
totaling meter is provided with first and the second count memory
means to count and store number of output signals from the
waveform shaping means, re-setting means to re-set counts or
stored memory in said second count memory means by manipulation
of operator, and display means to display the time corresponding
to counts or stored memory counted and stored by said first and
second count memory means, wherein said time totaling meter and
said ignition device of the internal combustion engine are formed

in one body by the injection mold or the embedded mold of

synthesized resin.

Therefore, this time totaling unit for internal combustion
engines can realize an ignition control -sysf.em having an ignition
control halt function by one unit block as well as miniaturizing
- of said ignition control system as a whole and improvement of
reliability of operation thereof. -

In a&ditién, the'presgnt invention is constructed so as to

connect between the ignition device and said time totaling meter

via cables, thereby being able to implement time totaling
treatment based on ignition pulses obtained via said cables.
'Therefore, this time totaling unit for internal combustion

engines can directly pick up ignition pulses from the ignition
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device intc a pulse detection part of the time totaling meter via
the cables, thereby able to implement measurement of total time
accurately and at high sensitivity based on adequate level of

pulse data.

Further, in the present invention, the upber surface level
at one corner of thé time totaling meter is lowered so as to have
pre-determinéd thickness and the cables are connected to a part
of the ignition device provided on this position.

Therefore, 1in this time totaling meter for internal
combustion engines, the end of the cables to be connected to the

unit block can be housed inside the time totaling meter having

pre-determined thickness. Because the connected part of the end
of the cables does not significantly extrude toward outside, the
space occupied by this conn;ecting part can be minimized, thereby
package size for the time totaling meter can be compacted.

Furthermore, the present invention comprises a case to house the
waveform shaping circuit, count memory means and display means
together with the induction coll, wherein one corner of the case
has different surface level from the upper and lower surface of
other part of the case so as to have pre-determined thickness,
and several holes are provided so as to pass through said thinner
part from the upper surface to the lower surface and said antenna

lead can be inserted into the holes by bending the end part

thereof.

Therefore, in this time +totaling meter for internal
combustion engines, ignition pulses supplying to an ignition plug

can be electromagnetically detected by the induction coil via the
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high tension cable and the antenna lead and, by counting detected
oqtput pulses after waveform shaping, total operation time of the
internal combustion engine can be simply and accurately measured.

Further, the end of 'said antenna lead can be connected to
a part of the ignition device inside of said thinner part formed
on one corner of fhge case, thereby the space occupied by this
connection part can beminimized'and therefore the package size

for the time totaling meter can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing a time totaling meter for

internal combustion engines éccording to one embodiment of the

present invention.

Fig. 2 1s an outside view as well as partial inside view
showing detail construction of a time totaliﬁg meter for internal
combustion engines according to the present invention.

Fig. 3 is a circuit diagram showing the connection
relationship between a time totaling meter and an ignition

circuit for internal combustion engines according to the present

invention.

Fig. 4 is an outside view showing a chain saw attached with

a time totaling meter for internal combustion engines according

to the present invention.

Fig. 5 1is a block diagram showing another embodiment of a

time totaling meter for internal combustion engines according to

the present invention.

Fig. 6 is a diagram showing connecting structure of a time

°
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totaling meter for internal combustion engines according to the
present invention.
Fig. 7 is an outside view showing a time totaling unit for

internal combustion engines according to one embodiment of the

present invention.

Fig. 8 is an outside view showing a time totaling unit for
internal combustion engines according to another enxbédiment of
the present invention.

Fig. 9 1s an outside view showing another connecting example
of a time totaling meter according to the present invention.
Fig. 10 is an outside view showing another connecting example of

a time totaling meter according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
—— e e e - o ST OARSV LOADVUVAINLENL

Fig. 1 is a block diagram showing a whole time totaling

meter according to the present invention. Numeral 1 is a time
totaling meter and 2 is a remaining part of an ignition device
connected to this time totaling metér 1. This time totaling
meter 1 includes a part of the‘ignition device 3 connected to the
remaining part of the ignition device 2. .

In the time totaiing meter 1, numeral 4 is print patter_nedv
pulse induction means comprising an electromagnetic induction
coil, for example, and locéted near to a part of the ignition
device 3 so as to induce and detect ignition pulses flowing in
this part of the ignition device 3. Numeral 5 is waveform
shaping means to shape waveform of output pulses induced.

Further, numeral 6 is judging means to distinguish whether

10
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sald waveform shaped output could be obtained or not; that 1is,
whether the internal combustion engine is actually operated
(working) or not. 7 is count memory means to count and store
surely and accurately total operation time from the initial
operation (from the first operation) of the internal combustion
engine based on normal waveform shaped output selected by this
judging means 6.

Numeral 8 is display means such as a liquid-crystal display
to display counted results by said count memory means 7. 9 is
a pulse treatment circuit comprised said waveform shaping means
5, judging means 6 and count memory means 7.

Fig. 2 is an outside view and partial inside view showing
detail construction of said time totaling meter 1. In this
drawing, a diode 10 consisting a part of the ignition device 3
is provicied on the same‘printed wiring board 11 together with
pulse induction means 4 and sald pulse treatment circuit 9.

However, a part of the ignition device 3 is not always necessary

to include the diode 10,

As shown 1in Filg. 2, on the block of the pulse treatment
circuit 8 provided with said display means 8. 12 is a case of
the time totaling meter 1 to house a part of said ignition device

3, pulse induction means 4, pulse treatment éircuit 8, printed
wiring board 11 and the liké. On an attachment piece 12b of this
case 12 provided with a screw hole 14 to insert an attachment
screw 13. 12a 1s a window for the displayimeans 8.

Numerals 15 and 15 are cables attached to both ends of the diode

10 consisting a part of said ignition device 3. 16 and 16 are

11
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two connectors attached to each cable 15 as connecting terminals.
These connectors 16 are provided so as to be attachable or
detachable to two connectors (detailed later) provided at the
'side of the remaining part 2 in the ignition device.

Fig. 3 is a circuit showing detail of an ignition device for
internal combustion engines according to the present inventiﬁn,
In this drawing, numeral 21 is a rotor having magnet or magnetic
poles aﬂd rotating synchronously with rotation of the internal
combustion engine. 22 1s an induction coil to induce voltage
according 'to approach and departure of said magnet by rotation
of the rotor 21.

Furthei:, 23, 24 and 25 are rectifier diodes, and 26 is a
resistor to set an electric potential to trigger a gate of a

thyrister (detailed later).
| 27 1s a charge/discharge capacitor for ignition and 28 is an
ignition c¢olil serially cohnected via the charge/discharge
capacitor 27 and the diode 10 which is consisting of said part
3 of the ignition device. This ignition coll 28 is consisted of
a primary coil 28a and a secondary coil 28b and an ignition plug
29 is connected to the secondary coil 28b.

Further, 30 is the thyrister which is serially connected to
the charge/discharge capacitor 27 and then to the primary coil
28a of the ignition coil 28 via said resistor 26. The gate of
the thyristef 30 1s connected to the resistor 26 via the diode
24.

Numerals 31 and 31 are a pair of cables provided so as to

- disconnect the circuit introducing induced voltage to the

12
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charge/discharge capacitor 27, énd to the end of each cable is
provided with a connector 32 as a cohnecting terminal. And, each
of these connectors 32 is attachable to each connector 16 in said
time totaling meter 1 by one touch.

In this case, because the 'diode 10 consisting of a part of
the ignition device 3 is directional, each of the connectors 32
must be properly connected to each df the connectors 16.

Therefore, 1t is desirable to form one connector as male and
another as female, for example.

Furthermore, the remaining part of the ignition device as
mentioned above is placed inside a chain saw 40 together with
sald internal combustion engine and said fime totaling meter 1

is provided on the chain saw 40 in a manner as freely attachable

and detachable as shown in f‘ig.4, for example.

This chain saw 40 is provided with a saw chain 42 which can
be rotated around a saw chain guide plate 41 by driving force of
said internal combustion engine. on the other hand, the case
12 of said time totaling meter 1 is attached on the chain saw 40
near to a handle 43 by attaching screws 13 through screw holes
14 in a manner so as to be attachable and detachable. 44 is a

halt switch which is provided on the chain saw 40 near to the
handle 43 and used to bring to halt operation of the ignition
¢ircuit when it is.turned on.

Next, the operation of the time totaling meter and the unit
of the same according to thé present invention will be explained.

When the internal combustion engine is fired and the rotor 21

starts rotating, a magneto coil 22 generates induced voltage by

13
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magnetic flux of magnet provided on the rotor 21. Then, said
charge/discharge caﬁ:acitor 27 for ignition is charged by this
voltage supplied via said diode 10 consisting of a part of the
ignition device.

When the terminal voltage of said resistor 26 reaches the
" pre-determined voltage, said thyrister 30 is turned on to supply
the voltage of the charge/discharge capacitor 27 to ﬁhe primary
coil 28 a of the ignition coil 28. Therefore, high voltage is
induced at the secondary coil, and the ignition plug generates
spark to fire a mixed gas containing fuel and air so that the
internal combustion engine is continuously operated.

On the other hand, 1in the operation of such internal
combustion engines, induced voltage of several hundreds volts is
introduced into the charge/discharge capacitor 27 as well as into
a part of the circuit; fhat is, into the time totaling meter 1
having the diode 10 as a part of the ignition device 3.

Therefore, ignition pulses are detected by said pulse
- induction means 4 during its pas‘sing thrbugh the diode 10 and
then waveform thereof is shaped by the waveform shaping means 5.
Output of.thiSZSEaped waveform is input into the judging means
6. This judging means 6 determines whether output signals from
the waveform shaping means are obtained every unit time or not;
that is, whether said ignition pulses are those generated by
operation of the internal combustion engine or not.

When said ignition pﬁlses were determined that they were
generated by operation of the internal combustion engine, the

count memory means 7 count and store total operation time from

14
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the initia]r operation of the internal combustion engine (from the

first operation of a working machine) based on the result

thereof. Then, total counts obtained is displayed by the

display means. Voltage induced.by the magneto coil was used in

this embodiment, voltage generated by the secondary coil 28b of

the ignition coil, which has larger electromagnetic induction .
effect, may be used.

On the other hand, to bring the internal combustion engine
to a halt, said halt switch 44 is turned on. Thereby the magneto
coil 22 1is shortened, and charging of the charge/discharge
cépacitor 27 as well as supply of ignition pulses to said diode
10 are brought to a halt.

Consequently, the operation of the internal combustion
engine 1s brought to a halt and total operation time of the
internal combustion engine from start of operation is stored in
the count memory means 7. This total operation time can be
displayed always or as necessary.

Meantime, when total operation time displayed on the display
means 8 of the time totaling meter 1 exceeded 200 hours, the user
- can perfoi'm maintenance to check loosening of bolts and nuts,
power down due to time lag of ignition, increase of exhaust gas
and the like. Thus, safety and efficient operation of internal

combustion engines and working machines can be realized

afterward.
Furthermore, sald time totaling meter 1 can be removed from

working machines such as the chain saw 40 as shown in Fig. 4 to

prevent theft and to avoid mischief by children.

15



removed from the working machine, the diode 10 is also removed
from the remaining part 2 of the ignition device. Therefore,
charging of the charge/discharge capacitor 27 by induced voltage
1s inhibited so that the internal combustion engine can not be
operated. At the same time, the time totaling meter 1 is also
brought to a halt.

That 1s, to operate the internal combustion engine (to use
the working machine), the time totaling meter 1 must be attached
to the working machine. Specifically, to operate the internal
combustion engine, each of the connectors 16 shown in Fig. 3 is
connected to corresponding connector 31 so that operation time
afterward 1is accuratelf and automatically added to the actual
total operation time from the initial operation and this total
value can be displayed on the display means 8.

In the embodiment described above, the time totaling meter
1 is attached onto an appropriate position of the main body of
the chain saw 40 using attaching screw 13 and the 1like.

Alternatively, another structure in which the .time totaling
meter 1 is attached or detached by one touch or is screwed in may
be used.

In the time totaling meter of the embodiment aforementioned,
the diode 10 is mounted on the same printed wiring board 11 on
which the pulse induction means 4 and the pﬁlse treatment circuit
9 have been mounted. Thereby, the size and weight of the time
totaling meter itself can be minimized. It is needless to say

that separate printed wiring boards may be used due to reason of

16
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design.

In addition, although the ignition device having the

condenser discharge type ignition circuit was shown in Fig. 3,

the same can be applied to other types of ignition device having
a circuit breaker type ignition circuit using a thyrister and
power transistor for switching.

In this circuit breaker type ignition circuit  the primary
short-circuit current induced by the ignition coil is introduced
to the power transistor and then shortened at the pre-determined
timing for example. Thereby, reverse electromotive force is
generated at the primary side of the ignition coil and high
voltage at the secondary side, then it can be output to the

ilgnition plug.

combustion engines aforementioned, in this embodiment , the first
count memory means 73 reliably and accurately count and store
total operation time from the initial operation. Furthexr, the
second count memory means 7B reliably and accurately count and
store total opé_i:ation time from the arbitrary time point set by
user by manipulating re-setting means 50. According to this
method, each counts and stored‘ value can be displayed by display
means 8 by ‘choice. Other'operations and effects are the same
as those obtained by the previous embodiment.

Fig. 6 shows a connecting diagram of a time totaling meter
according to the present invention. This time totaling meter

comprises a magneto coil 22, an ignition coil 28 and an ignition

17
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device consisted of other ignition circuit are formed as an unit
block B by aforementioned one-body molding. In this unit block
B, a time totaling meter 1 is also molded in cne~body. Wherein,
6l is a magne;t core coiled with the magneto coil 22 in the unit
block B. 65 is a cable to be connected to a halt switch, and

66 is a high tension cable to be connected to a plug cap.

That is, in this embodiment, the ignition device in the unit
block B is connected to a part 3 of the ignition device in the
time totaling meter 1 placed on outside the unit block B via
cables 68 and 68. Further, in this time totaling meter 1,

various cumulative pulse treatment circuits shown in Fig. 1 are

provided.

This embodiment is more effective in éase one-body molding
of the time totaling meter 1 and the ignition device is not
appropriate; in case operation and reliability of the time
totaling meter are impaired due to effects of heat or noises
generated by said ignition device or in case it is necessary to
realize hi_ghly_' sensitive j.ntegration cf sufficient .level of
ignition pulses directly picked up. ‘

It 1s not necessary to sa‘-xy that the ignition device may be
constructed as condenser discharge type having a triggér coll to
generate circuit breaker signals or may be constructed as circuit
breakef type having a power transistor to shorten the primary
current of an ignition coil by switching a thyrister by oﬁtput
of the trigger coill or by the primary voltage of the ignition
colil. -

That 1s, a part or whole of the circuit breaker type or

18
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condenser discharge type ignition circuit can be formed in one-

body as said unit block B and then attached to said working
machine 1in a manner freely attachable and detachable, combined
with the time totaling meter or independently.

Fig. 6 shows the structure of the time totaling unit for
internal combustioh engines according to the present invention.
In this embodiment, the magneto coll 22, the ignition coil 28 and
other parts of thé ignition device consisted of the ignition
circuit are formed as one-body together with the time totaling
meter 1 by injection molding of thermoplastic J.;esin or built-in
molding of thermoplastic resin so as to form one unit block B.

Therefore, this unit block B is assembled with the magnet
core 61 having said magneto coil 22 as shown in Fig. 7. The
rotor 21 provided with multiple magnets 64 along its peripheral
surface at the pre-determined interval is provided near two
magnetic poles 62 and 63 of this magnet core 61 so as to freely
rotate. This rotor 21 synchronously rotates by driving force
from a'driving shaft of the internal combustion engine.. Thereby,

voltage of pulse form is induced at said magneto coil 22.

65 ié the halt switch cable extending from said unit block

B and to be connected to said halt switch 44. 66 1s the highi

tensio.n cable connected to the secondary site of the ignition
coil 28 in said unit -bldck B . and the plug cap thereof is
connected to the ignition plug 29 of the internal combustion
enéine.

In the time totalihg unit constructed in this way, the time

totaling meter and the ignition device of the internal combustion

19
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engine can be formed in one-body and these can be handled as one
unit block. Further, a whole ignition control system of the
internal combustion engine can be formed in compact size and its
operational reliability can be improved.

Fig. 8 shows another time totaling unit according to the
presént invention.. In this strucfure, the time totaling meter
1 having the first cdunt memory meaﬁs 7A and the second count
memoxry means 7B shown 1in Fig. 5 is formed in one-body as one unit

block B together with the ignition device.

Further in Fig. 8, the i:'e-setting‘ means 50 as the re-set
éwitch éhown in Fig. 5 is provided on the time totaling meter l
This reésetting means 50 1s connected to said second count meméry
means 7B via the circuit molded in said unit block B.

By manipulating this re-setting means 50, data of total
operation time stored in each of the first count memory means 7A
and the second count memory meaﬁs /B can be displayed selectively

on the display means 8.

Therefore, according to this embodiment, the time totaling
meter and the ignition device can be molded in one-body together
with the re-setting means to bring ignitioh operation by this
ignition device to a halt so that the ignition system having the
function to halt the ignition control can be realized by one unit
block and a whole system of said ignition circuit can be formed
in smaller size and its operational reiiability can be improved.

Fig. 9 shows another embodiment of the time totaling meter.
This time totaling meter 1A comprises the induction coll 72

provided in the case 71 formed from synthesized resin in
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approximately square shape, wherein the induction coil 72 induces
electromagnetic wave generated from the ignition device.

Further in this case 71, the waveform shaping circuit (not
shown i1n the drawing) to shape output waveform of the induction
coil 72, the count memory means to count pulses after waveform
shaping, and the display means to display the result of counting
and corresponding revolution number of the engine are provided.

Further, 73 1s the display window of the display means
provided on the case 71, and 74 and 75 are notched parts formed
the upper and lower surface of the case 71 at one corner thereof
near to said induction coil 72 so as to form a nov‘.tch 7b having
the pre-determined thickness.

In said notch 76, multiple holes 77 (only two in Fig. 9) are
formed in parallel. The antenna lead 78 is inserted into each
hole 77 so as to bend one end thereof. 79 1s a splicer sﬁch as
' crocodile clip connected to ano;ther end of this antenna lead 78.
80 is the high tension cable (ignition cap cable) connected to
the ignition plug 81 via a plug cap 82, and said splicer 79 is
holding this high tension cable 80 by‘catching thereof.

In such time totaling meter, the antenna lead 78 attached with |
the splicer 79 can be firmly connected to the notch 76 -by‘
inserting the end thereof ipto two holes 77 provided on the notch

76 so as to have the angle of 45° against the side face of the

case 71.

By connecting the splicer 79 to the high tension cable 80,
electromagnetic wave can be obtained by the antenna lead 78 via

the high tension cable 80 and then detected by the induction coil
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72. Therefore, after treatment of this detected output by each

circuit in the case 71, the revolution number of the engine can

be detected at highly sensitive level and can be displayed on the
display window 73.

Further in this time totaling'metéry the end of the antenna

lead 78 inserted into said holes 77 is within the level of the

notched parts 74 and 75 and housed within the level of total

thickness of the case 71. Thus, wiring of the antenna lead 78

1s easler.

Furthermore, because any convex parts are not formed to

attach the antenna lead 78, occupied space by the case 71 can be
minimized so that not only the size of outer and inner package

boxes can be reduced éhd the cost for package can be reduced,
also the time totaling meter can be attached on narrower space
nearby the internal combustion engine.

Further, even in case the separately prepared time totaling
meter 1 1s connected to the unit block B via the cables 68 as
shown in Fig. 6, it is desirable to form the time totaling meter
1 as shown in Fig. 10.

That.is, the notched part 82 is formed on one corner of the
time totaling meter 1 to form a trapezoid notch 81 having the

pre~-determined thickness.

Then, said part 3 of the ignition device is provided on said

notch 81 and each of the cables 68 is connected to this part 3.

Thereby, the end of each cable 68 on said notch 81 can be housed

within the level of said notched part 82 of the time totaling

meter 1 so that wiring of each cable is easier.
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In addition{,because there is no convex formed on the main
body of the time totaling meter 1 for attachment of each cable
68, occupied space by this time totaling meter 1 can be
minimized, fhe size and preparation cost of the package can be

reduced, and the time totaling meter can be easily attached on

narrower space.
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follows:

1. A  time totaling meter for an internal combustion

engine, said time totaling meter being attachable to and

detachable from a working wachine having a first part ot an

ignition device, the meter comprising:

pulse induction means to have electromagnetically induced

therein ignition pulses flowing in saild circuit means;.

waveform shaping means to shape rhe waveform of pulses

electromagnetically induced in said pulse induction means;

count memory means to count and store total operation

time of said internal combustion engine from the initial

operation thereof pased on said output pulses selected by

said judging means; and

display means tTO display‘ total operation time of the

internal combustion englne counted by said count memory

means wherein salid meter further comprises:

circuit means adapted TO form a second part of the

ignition device when attached to said working machine

so that said working machine 1s inoperable when saild

meter is detached, sald ~ircuit means leadlng, in use,

ignition pulses towards outside the first part of said

ignition device; and
judging means to distinguish output pulses of said

waveform shaping means generated Dby the internal

combustion engine from other sources.
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wherein the total operation time of said internal

combustion engine from it+s initial operation 1s

counted and stored 1n the count memory means based on

said output pulses distinguished by said judging means

and thus the total operation time by said count memory

means is displayed on the display means.

2. A time totaling meter as claimed in claim 1,

comprising first count memory means to count and store

total operation time of said internal combustion engine

f rom the initial operation thereof based on said output

pulses selected Dy said judging means, second count memory

means to count and STOre total operation time of the

internal combustion engine from an arbitrary time poilnt set

by re-set manipulation based on said output pulses'selected

and display means toO display total

operation time of rhe internal combustion engine counted by

said first and second count memory means.

3. A time totaling meter as claimed 1n claim 1 or 2,

board provided wit

treatment circuit to treat pulses

induction means.

4 . A time totaling meteXr as claimed in claim 1, 2 or 3,

wherein the circult means, pulse inductlon means, waveform

shaping means, judging means, count memory means and

25
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display means are formed in one body by injection molding

or encapsulation in synthetic resin.

5. A time totaling meter as claimed in any one of claims
1 to 4, in combination with an ignitidn device of an
internal combustion engine capable of displaying total time
of operation of the engine based on ignition pulses

obtained via cables connecting between said ignition device

and said time totaling meter.

0. A time totaling meter as claimed in claim 5, wherein a
notch having a pre-determined thickness is provided on at
least one corner of said the totaling meter and said cables

are connected to a part of the ignition device provided 1n

this notch.

7. A time totaling meter as claimed in claim 5 or 6,
wherein said ignition device comprises an induced voltage
introduction circuilt arraﬁged.tx> charge a charge/discharge
capacitor for ignition and said cables connected at an
intermediate point thereof with a part of the icjnition

device in the meter via freely attachable and detachable

connectors.
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