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(54) Electric Screwdriver

(57)  The presentinvention aims at providing an elec-
tric screwdriver capable of reducing the reactive force
produced on the occasion of a screw tightening work, etc.

It is an electric screwdriver designed to transmit the
rotational driving force of a motor M2 to the bit through
abitholder 2, characterized in that it comprises a flywheel
3 rotatively driven by a motor M1 in the direction same

as the direction of rotation of the bit holder 2, a brake 4
generating a reactive force F2 in the direction offsetting
the reactive force F1 transmitted from the bit to the body
casing 1 through the bit holder 2, by braking this flywheel
3, and a brake operating mechanism 5 for operating the
brake 4 inresponse to the magnitude of the reactive force
F1 transmitted from the bit to the body casing 1 through
the bit holder 2.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention concerns an electric
screwdriver used for screw tightening work, etc. in the
assembling processes of automobiles and electronic
equipment, more specifically an electric screwdriver ca-
pable of reducing the reactive force produced on the oc-
casion of a screw tightening work, etc.

[0002] Conventionally, an electric screwdriver is gen-
erally used for screw tightening work, etc. in the assem-
bling processes of automobiles and electronic equipment
(see JP2001-62745A, for example).

By the way, this type of electric screwdriver is realized,
generally, by interposing a clutch mechanism between
the motor as driving source for rotation and the bit holder
holding the screwdriving bit so that, in case a load with
a torque no lower than prescribed level is applied to the
bit holder during a screw tightening work, said clutch
mechanism may work to shut off the transmission of mo-
tive power to the screwdriving bit, and by further com-
prising a tightening torque control means for shutting the
power application to the motor, as required, to be capable
of accurately controlling the tightening torque.

As described above, for the conventional electric screw-
driver, various considerations were given in the matter
of control of tightening torque, but no particular consid-
erations were given, on the other hand, about the reactive
force produced on the occasion of a screw tightening
work. For that reason, there were such problems as fa-
tigue of the worker holding the electric screwdriver with
a long time of screw tightening work, because of the load
applied on him, and drop of screw tightening accuracy
due to changes in the holding state of the electric screw-
driver by the worker, under the influences of reactive
force, etc.

SUMMARY OF THE INVENTION

[0003] The objective of the present invention, realized
in consideration of the above-described problems of the
conventional electric screwdriver, is to provide an electric
screwdriver capable of reducing the reactive force pro-
duced on the occasion of a screw tightening work, etc.
[0004] To achieve said objective, the electric screw-
driver of the present invention is an electric screwdriver
designed to transmit the rotational driving force of a motor
to the bit through a bit holder, characterized in that it
comprises a flywheel rotatively driven by a motor in the
direction same as the direction of rotation of said bit hold-
er, a brake generating a reactive force in the direction
offsetting the reactive force transmitted from the bit to
the body casing through the bit holder, by braking the
flywheel, and a brake operating mechanism for operating
said brake in response to the magnitude of the reactive
force transmitted from the bit to the body casing through
the bit holder.
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[0005] In this case, the motor for rotatively driving the
bit holder and the motor for rotatively driving the flywheel
may be provided either individually or in common.
[0006] Moreover, the driving of the motor may be made
intermittently.

[0007] According to the electric screwdriver of the
present invention, it becomes possible to brake the fly-
wheel by operating a brake by means of a brake operating
mechanism, depending on the magnitude of the reactive
force transmitted from the bit to the body casing through
the bit holder, and generate a reactive force in the direc-
tion offsetting the reactive force, so as to reduce the re-
active force produced on the occasion of a screw tight-
ening work, etc.

This makes it possible to reduce the load applied to the
worker holding the electric screwdriver, and improve the
screw tightening accuracy, without changes in the hold-
ing state of the electric screwdriver by the worker, under
the influences of reactive force, etc.

[0008] Furthermore, the motor for rotatively driving the
bit holder and the motor for rotatively driving the flywheel
may be provided either individually or in common, de-
pending on the state of use of the electric screwdriver,
etc.

[0009] Still more, by making the driving with the motor
intermittently, it becomes possible to accurately reduce
the reactive force produced on the occasion of a screw
tightening work, etc., even in the case of a long tightening
time or case in which a large torque is produced, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1is a front sectional view showing the first
embodiment of the electric screwdriver according to the
present invention.

Fig. 2 is an explanatory drawing showing the control sys-
tem for above.

Fig. 3 is an explanatory drawing showing the relationship
between the reactive force F2 transmitted from the bit of
above to the body casing through the bit holder and the
reactive force F 1 in the direction offsetting it, Fig. 3 (a)
indicating a case where the motor is rotatively driven
once, and Fig. 3 (b) a case where the motor is submitted
to an intermittent driving operation respectively.

Fig. 4 is a front sectional view showing the second em-
bodiment of the electric screwdriver according to the
present invention.

Fig. 5 is an explanatory drawing showing the control sys-
tem for above.

Fig. 6 is an explanatory drawing showing the relationship
between the reactive force F2 transmitted from the bit of
above to the body casing through the bit holder and the
reactive force F1 in the direction offsetting it, Fig. 6 (a)
indicating a case where the motor is rotatively driven
once, and Fig. 6 (b) a case where the motor is submitted
to an intermittent driving operation respectively.

Fig. 7 is a front sectional view showing a modified exam-
ple of the second embodiment of the electric screwdriver
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according to the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[0011] Embodiments of the electric screwdriver ac-
cording to the present invention will be explained below
based on drawings.

[0012] Fig. 1 to Fig. 3 indicate the first embodiment of
the electric screwdriver according to the present inven-
tion.

This electric screwdriver is a electric screwdriver de-
signed to transmit the rotational driving force of a motor
M2 to the bit (not illustrated) through a bit holder 2, char-
acterized in thatit comprises a flywheel 3 rotatively driven
by a motor M 1 other than said motor M2 in the direction
same as the direction of rotation of the bit holder 2, a
brake 4 generating a reactive force F1 in the direction
offsetting the reactive force F2 transmitted from the bit
to the body casing 1 through the bit holder 2, by braking
this flywheel 3, and a brake operating mechanism 5 for
operating the brake 4 in response to the magnitude of
the reactive force F2 transmitted from the bit to the body
casing 1 through the bit holder 2.

[0013] In this case, the motor M1 rotatively driving the
flywheel 3 is driven and controlled by a controller C 1 and
a driver D1, in response to the output signal of a torque
sensor S 1 disposed at a proper position of the body
casing 1.

Moreover, the output signal of the torque sensor S1 is
transmitted through the controller C1 to the brake oper-
ating mechanism (brake controller) 5, and the brake op-
erating mechanism (brake controller) 5 operates the
brake 4, depending on the magnitude of the reactive force
F2, transmitted from the bit to the body casing 1 through
the bit holder 2, detected by the torque sensor S1.

The operation of the brake 4 may be made by means of
an optional urging mechanism such as electromagnet,
etc.

And, as the brake 4s works, the flywheel 3 is braked and
it becomes possible to reduce the reactive force pro-
duced on the occasion of a screw tightening work, etc.,
by generating a reactive force F1 in the direction offset-
ting the reactive force F2 transmitted from the bit to the
body casing 1 through the bit holder 2.

The magnitude of the reactive force F 1 (brake torque)
can be expressed with the following formula:

T=GD*x N/(375 x t x 9.8)

where,

T: Torque of reactive force F1 (brake torque)
GD2  Value of inertial force

N: Number of revolutions

t: Braking time
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This makes it possible to reduce the load applied to the
worker holding the electric screwdriver, and improve the
screw tightening accuracy, without changes in the hold-
ing state of the electric screwdriver by the worker, under
the influences of the reactive force F2.

[0014] On the other hand, the motor M2 rotatively driv-
ing the bit holder 2 is driven and controlled by a controller
C2 and a driver D2, in response to the output signal of a
torque sensor S2 disposed at a proper position of the
body casing 1.

[0015] By the way, the screw tightening operation is
made, usually, in such a way as to drive the motor M2
rotatively driving the bit holder 2 once and, in response
to this operation, drive the motor M1 rotatively driving the
flywheel 3 once, and that the brake operating mechanism
(brake controller) 5 operates the brake 4, depending on
the magnitude of the reactive force F2, transmitted from
the bit to the body casing 1 through the bit holder 2, de-
tected by the torque sensor S1, as shown in Fig. 3 (a).
However, there are cases where the reactive force F1in
the direction offsetting the reactive force F2 transmitted
from the bit to the body casing 1 through the bit holder 2
becomes short, in the case of a long tightening time or
case in which a large torque is produced, etc.

In such cases, it is so arranged as to drive the motor M2
rotatively driving the bit holder 2 intermittently (4 times in
the illustrated embodiment) and, in response to this op-
eration, drive the motor M1 rotatively driving the flywheel
3 intermittently (4 times in the illustrated embodiment),
and that the brake operating mechanism (brake control-
ler) 5 operates the brake 4, depending on the magnitude
of the reactive force F2, transmitted from the bit to the
body casing 1 through the bit holder 2, detected by the
torque sensor S1, as shown in Fig. 3 (b).

As explained above, by performing the driving of the mo-
tors M1, M2 intermittently, it becomes possible to accu-
rately reduce the reactive force produced on the occasion
of a screw tightening work, etc., even in the case of a
long tightening time or case in which a large torque is
produced, etc.

[0016] Fig. 4 toFig. 6 indicate the second embodiment
of the electric screwdriver according to the present in-
vention.

This electric screwdriver is an electric screwdriver de-
signed to transmit the rotational driving force of a motor
M to the bit (not illustrated) through a bit holder 2, char-
acterized in thatit comprises a flywheel 3 rotatively driven
by a motor M common to said motor M in the direction
same as the direction of rotation of the bit holder 2, a
brake 4 generating a reactive force F1 in the direction
offsetting the reactive force F2 transmitted from the bit
to the body casing 1 through the bit holder 2, by braking
this flywheel 3, and a brake operating mechanism 5 for
operating the brake 4 in response to the magnitude of
the reactive force F2 transmitted from the bit to the body
casing 1 through the bit holder 2.

[0017] Inthis case, the motor Mis driven and controlled
by a controller C and a driver D, in response to the output
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signal of a torque sensor S disposed at a proper position
of the body casing 1.

Moreover, the output signal of the torque sensor S is
transmitted through the controller C to the brake operat-
ing mechanism (brake controller) 5, and the brake oper-
ating mechanism (brake controller) 5 operates the brake
4, depending on the magnitude of the reactive force F2,
transmitted from the bit to the body casing 1 through the
bit holder 2, detected by the torque sensor S.

And, as the brake 4 works, the flywheel 3 is braked and
it becomes possible to reduce the reactive force pro-
duced on the occasion of a screw tightening work, etc.,
by generating a reactive force F1 in the direction offset-
ting the reactive force F2 transmitted from the bit to the
body casing 1 through the bit holder 2.

This makes it possible to reduce the load applied to the
worker holding the electric screwdriver, and improve the
screw tightening accuracy, without changes in the hold-
ing state of the electric screwdriver by the worker, under
the influences of the reactive force F2.

[0018] On the other hand, the motor M is connected
to the bit holder 2 through a slide clutch 6, to thereby
keep the bit holder 2 in an idling state, after making the
tightening until the screw is sealed to make free running
with the side clutch 6, on the occasion of a screw tight-
ening work, etc.

Furthermore, a one-way clutch 7 is disposed between
the outer circumferential face of the bit holder 2 and the
inner circumferential face of the body casing 1. As a re-
sult, the reactive force (torque) F 1 generated with work-
ing of the brake 4 works as tightening torque through the
one-way clutch 7.

[0019] And, while the screw tightening operation is
made, usually, in such a way as to drive the motor M
once, as shown in Fig. 6 (a), even in the case where a
single motor M is commonly used, as in this embodiment,
the motor M is driven intermittently (4 times in the illus-
trated embodiment), as shown in Fig. 6 (b), in the case
of a long tightening time or case in which a large torque
is produced, etc.

As explained above, by performing the driving of the mo-
tors M intermittently, it becomes possible to accurately
reduce the reactive force produced on the occasion of a
screw tightening work, etc., even in the case of a long
tightening time or case in which a large torque is pro-
duced, etc.

[0020] By the way, various types of torque sensor such
as strain gauge type sensor, magnetic strain gauge type
sensor, etc. can be used as torque sensors S, S1, S2.
Said first embodiment and second embodiment use a
strain gauge type sensor for the torque sensors S, S1,
S2, while the modified example of the second embodi-
ment of the electric screwdriver according to the present
invention indicated in Fig. 7 uses a magnetic strain gauge
type sensor for the torque sensor S.

Here, the magnetic strain gauge type sensor is designed
to detect changes in the magnetic permeability of the bit
holder 2 provided with grooving Sb as changes in the
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output voltage of the detecting coil (proportional to the
magnitude of the torque), by means of an exciting coil
and a detecting coil Sa disposed in a way to turn around
the bit holder 2.

[0021] Explanation has so far been made on the elec-
tric screwdriver according to the present invention, based
on a plurality of embodiments. However, the present in-
vention is not restricted to the constructions described in
the above-described embodiments, but may be changed
in construction as required to the extent not deviating
from its purpose, such as combining the constructions
described in the respective embodiments as required, or
reversing the direction of rotation of the motors M, M1,
M2, etc.

[0022] The electric screwdriver according to the
present invention, capable of reducing the reactive force
produced on the occasion of a screw tightening work,
etc., can not only be used suitably for electric screwdriv-
ers used for applications in which a large reactive force
is generated during a screw tightening work or applica-
tions with a long time of screw tightening work, but also
be widely used as electric driver used for applications in
which a high screw tightening accuracy is required, etc.,
for example.

Claims

1. An electric screwdriver designed to transmit the ro-
tational driving force of a motor to the bit through a
bit holder, characterized in that it comprises a fly-
wheel rotatively driven by a motor in the direction
same as the direction of rotation of said bit holder, a
brake generating a reactive force in the direction off-
setting the reactive force transmitted from the bit to
the body casing through the bit holder, by braking
the flywheel, and a brake operating mechanism for
operating said brake in response to the magnitude
of the reactive force transmitted from the bit to the
body casing through the bit holder.

2. Anelectric screwdriver as defined in Claim 1, where-
in the motor for rotatively driving the bit holder and
the motor for rotatively driving the flywheel are pro-
vided individually.

3. Anelectric screwdriver as defined in Claim 1, where-
in the motor for rotatively driving the bit holder and
the motor for rotatively driving the flywheel are pro-
vided in common.

4. An electric screwdriver as defined in Claims 1, 2 or
3 wherein the driving of the motor is made intermit-
tently.
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