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Description
Technical Field:

[0001] The present invention relates to a threaded
member tightening tool and, more particularly, to a
threaded member tightening tool having a function of
temporarily tightening threaded members such as
screws.

Background Art:

[0002] In anassembling operation in a production line,
for example, threaded members such as screws or nuts
may be tightened in a temporarily tightened condition,
i.e. not completely tightened, with respect to members
to be fastened with the threaded members. For example,
when a to-be-fastened member is to be fastened with a
plurality of screws, these screws are first temporarily
tightened, and after final positional adjustment of the to-
be-fastened member has been made, the screws are fi-
nally tightened, thereby enabling the to-be-fastened
member to be fastened and secured in the correct posi-
tion. Screws for securing terminals in a terminal block
are usually in a temporarily tightened condition at the
time of product shipment because these screws are in-
tended to befinally tightened by each individual user after
connecting terminals.

[0003] In a screw tightening operation in a production
line, a motor-driven screwdriver such as that disclosed
in JP 3 992 676 B2 is usually used. When performing a
temporary screw tightening operation with such a motor-
driven screwdriver, it is often the case that the operator
stops the motor-driven screwdriver by actuating a lever
before the screw is completely tightened.

[0004] Attention is also drawn to JP H04 75 879 A,
which shows a changeover means controlled by a control
means which temporarily reverses a motor during thread
fastening. The fitting of a screw and work is performed
by this reverse rotation.

Summary of Invention:
Technical Problem:

[0005] However, if a threaded member is temporarily
tightened by depending on the operator’s intuitive oper-
ation as stated above, there is a possibility that the
threaded member may be mistakenly tightened com-
pletely. If a threaded member is undesirably tightened
completely, the threaded member needs to be loosened
after aforward-reverse rotation switch has been changed
over so as to reversely drive the threaded member tight-
ening tool such as a motor-driven screwdriver, which is
troublesome. When a toothed lock washer is used as a
washer, for example, once a threaded member has been
tightened completely, the threaded member cannot be
easily loosened, and it becomes impossible to temporar-
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ily tighten the threaded members practically.

[0006] The present invention has been made in view
of the above-described circumstances, and an object of
the present invention is to provide a threaded member
tightening tool having a function of temporarily tightening
threaded members, which enables a threaded member
to be temporarily tightened without depending on the op-
erator’s intuitive operation.

Solution to Problem:

[0007] Inaccordance withthe presentinvention, an ap-
paratus as set forth in claim 1 is provided. Further em-
bodiments are inter alia disclosed in the dependent
claims. The presentinvention inter alia provides athread-
ed member tightening tool having a function of tempo-
rarily tightening a threaded member. The threaded mem-
ber tightening tool includes the following: a threaded
member engaging unit engageable with the threaded
member; a drive unit rotationally driving the threaded
member engaging unit; and a control unit controlling the
drive of the drive unit. The control unit controls the drive
unit such that the threaded member engaging unit is first
rotated forward by a first rotation quantity and then au-
tomatically rotated reversely by a second rotation quan-
tity less than the first rotation quantity.

[0008] In the threaded member tightening tool, the
threaded member engaging unit is automatically rotated
reversely by the second rotation quantity after being ro-
tated forward by the first rotation quantity. Therefore, if
the first and second rotation quantities have been set
appropriately in accordance with each threaded member
to be used, threaded members can be temporarily tight-
ened without depending on the operator’s intuitive oper-
ation.

[0009] The control unit may be configured as follows.
The control unit controls the quantity of rotation of the
threaded member engaging unit by controlling the drive
time of the drive unit such that the control unit first drives
the drive unit forward for a first period of time, thereby
rotating the threaded member engaging unit forward by
the first rotation quantity, and then drives the drive unit
reversely for a second period of time, thereby rotating
the threaded member engaging unitreversely by the sec-
ond rotation quantity. The first period of time may be set
so that the first rotation quantity is a rotation quantity at
which the threaded member will not be seated on a to-
be-fastened member.

[0010] Because the first period of time is set so that
the first rotation quantity is a rotation quantity at which
the threaded member will not be seated on a to-be-fas-
tened member, evenwhen atoothed lock washer is used,
for example, there is no possibility that the threaded
member may be undesirably seated on and secured by
the toothed lock washer. Further, when the threaded
member is a screw or bolt, if the first period of time is set
so that the first rotation quantity is a rotation quantity at
which the screw or the like is tightened to a position im-
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mediately in front of where the head of the screw or the
like contacts the toothed lock washer, it is also possible
to tighten the screw or the like in a temporarily tightened
condition in which the head of the screw or the like is
unseated from the to-be-fastened member by a prede-
termined quantity while confirming whether or not the in-
ternal thread has been formed as far as the innermost
part.

[0011] The threaded member tightening tool further in-
cludes a torque detecting device detecting that a load
torque greater than a predetermined value has been ap-
plied to the threaded member engaging unit. The control
unit may stop the drive unit when the torque detecting
device detects a load torque greater than the predeter-
mined value while the drive unit is being controlled so as
to rotate the threaded member engaging unit forward by
the first rotation quantity.

[0012] Further, the arrangement may be as follows.
The first rotation quantity is a rotation quantity at which
the threaded member engaging unit is rotated until the
threaded member is tightened by a predetermined tight-
ening torque after being seated on a to-be-fastened
member. The control unit is configured such that the
threaded member engaging unit is first rotated by the first
rotation quantity, thereby seating the threaded member
ontheto-be-fastened member and further applying a pre-
determined tightening torque to the seated threaded
member, and then the threaded member engaging unit
is automatically rotated reversely by the second rotation
quantity.

[0013] Because each threaded member is temporarily
seated on the to-be-fastened member, threaded mem-
bers can be temporarily tightened at a uniform position,
independently of variations in the length of threaded
members and variations in the initial placement condition
of threaded members. Further, application of a predeter-
mined tightening torque to the seated threaded member
enables the bearing surface condition to be stabilized
and makes it possible to tighten the threaded member
even more stably at the time of final tightening performed
after temporary tightening. Thatis, when the bearing sur-
face has burrs, for example, the burrs on the bearing
surface can be flattened by application of a predeter-
mined tightening torque during temporary tightening.
Therefore, aload due to burrs can be reduced at the time
of final tightening. When the bearing surface is soft, for
example, the bearing surface is crushed once by appli-
cation of a predetermined tightening torque during tem-
porary tightening. Therefore, at the time of final tighten-
ing, the bearing surface need not be crushed, and final
tightening can be surely performed without the possibility
of the screw being undesirably unseated.

[0014] Preferably, the threaded member tightening
tool may further include a clutch mechanism and a clutch
sensor. The clutch mechanism drivably connects the
drive unit and the threaded member engaging unit. The
clutch mechanism is configured such that the drivable
connection between the drive unit and the threaded
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member engaging unitis cancelled when a torque greater
than the predetermined tightening torque is applied to
the threaded member engaging unit. The clutch sensor
detects that the drivable connection through the clutch
mechanism has been canceled. The control unit may be
configured to judge that the threaded member engaging
unit has been rotated forward by the first rotation quantity
when the clutch sensor detects cancellation of the driv-
able connection.

[0015] The clutch mechanism makes it possible to pre-
vent application of an excessive load to the threaded
member and the to-be-fastened member.

[0016] The control unitis configured to allow selection
between a time control mode and a torque control mode.
In the time control mode, the control unit controls the
quantity of rotation of the threaded member engaging
unit by controlling the drive time of the drive unit such
that the control unit first drives the drive unit forward for
afirst period of time, thereby rotating the threaded mem-
ber engaging unit forward by the first rotation quantity,
and then drives the drive unit reversely for a second pe-
riod of time, thereby rotating the threaded member en-
gaging unitreversely by the second rotation quantity. The
first period of time is set so that the first rotation quantity
is a rotation quantity at which the threaded member will
not be seated on a to-be-fastened member. In the torque
control mode, the first rotation quantity is a rotation quan-
tity by which the threaded member is rotated so that the
threaded member has been tightened by a predeter-
mined tightening torque after being seated on a to-be-
fastened member. In the torque control mode, the thread-
ed member engaging unit is first rotated by the first rota-
tion quantity, thereby seating the threaded member on
the to-be-fastened member and further applying a pre-
determined tightening torque to the seated threaded
member, and then the threaded member engaging unit
is automatically rotated reversely by the second rotation
quantity.

[0017] The threaded member tightening tool may fur-
therinclude a counter unit counting the number of thread-
ed members normally temporarily tightened by judging
that a temporary tightening has been normally completed
when the threaded member engaging unit has been first
rotated forward by the first rotation quantity and then au-
tomatically rotated reversely by the second rotation quan-
tity. The provision of the counter unit makes it possible
to know the number of threaded members normally tem-
porarily tightened.

[0018] Preferably, the threaded member tightening
tool may further include a remote setting device config-
ured to change set values of the first and second rotation
quantities through wireless communication with the con-
trol unit.

[0019] One embodiment of a threaded member tight-
ening tool according to the present invention will be ex-
plained below on the basis of the accompanying draw-
ings.
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Brief Description of Drawings:
[0020]

Fig. 1 is an external view of a motor-driven screw-
driver according to the embodiment of the present
invention.

Fig. 2 is a circuit block diagram of the motor-driven
screwdriver shown in Fig. 1.

Fig. 3 is a control flow chart showing a torque control
mode of a temporary tightening mode.

Fig. 4 is a control flow chart showing a time control
mode of the temporary tightening mode.

Description of Embodiments:

[0021] AsshowninFig. 1, the motor-driven screwdriver
1 according to the embodiment of the present invention
includes a motor-driven screwdriver body 10 and a re-
mote setting unit 12.

[0022] The motor-driven screwdriver body 10 includes
a housing 14, a screwdriver bit 16 engageable with a
screw, a bit holder 18 detachably and securely holding
the screwdriver bit 16, a trigger lever 20 actuated to start
and stop the drive of the bit holder 18, a forward-reverse
rotation changeover switch 22 used to change over the
rotational direction of the bit holder 18, and an operation
display unit 24 secured to the housing 14. The housing
14 has therein, as shown in Fig. 2, a control unit 30 com-
prising a main control section 26 and a motor control
section 28, and a drive motor 32 that is drive-controlled
by the motor control section 28. The bit holder18 is rota-
tionally driven by the drive motor 32 drive-controlled by
the motor control section 28. The rotational direction of
the bit holder 18 can be changed by changing over the
forward-reverse rotation changeover switch 22 among
"forward" (R), "neutral" and "reverse" (L) to thereby
change the rotational direction of the drive motor 32. Be-
tween the drive motor 32 and the bit holder18 is provided
a clutch mechanism (not shown) to drivably connect the
drive motor 32 and the bit holder18. When a torque ex-
ceeding a predetermined tightening torque used to finally
tighten a screw is applied to the bit holder 18, the clutch
mechanism is activated to cancel the drivable connection
between the drive motor 32 and the bit holder 18. The
housing 14 further has therein a clutch sensor 34 detect-
ing that the drivable connection through the clutch mech-
anism has been cancelled, a counter unit 36 counting
the number of screws finally tightened and temporarily
tightened, and an infrared receiving unit 38 receiving in-
frared signals from the remote setting unit 12.

[0023] Asshownin Fig. 1, on the operation display unit
24 are disposed an LED display part 40, a 7-segment
display part 42, and various operation buttons 44. The
LED display part 40 displays operating statuses of the
motor-driven screwdriver 1 with LED colors. The 7-seg-
ment display part 42 displays set parameters at the time
of parameter setting and also displays, when any error
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occurs, a number or the like corresponding to the error.
With the various operation buttons 44, the settings of the
motor-driven screwdriver body 10 can be changed, and
the motor-driven screwdriver body 10 can be switched
over among a normal drive mode, a temporary tightening
mode, an infrared communicating mode, a screwdriver
body setting mode, and a screw tightening time measur-
ing mode, which will be described later.

[0024] The remote setting unit 12 includes an infrared
transmitting unit 46 transmitting infrared signals to the
infrared receiving unit 38 of the motor-driven screwdriver
body 10, a button operating unit 48, a liquid crystal display
unit 50, and a control unit 52 controlling these units. The
remote setting unit 12 is used when the motor-driven
screwdriver body 10 has been switched to an infrared
communication mode, to change various settings of the
motor-driven screwdriver body 10 through infrared com-
munication with the main control section 26 of the motor-
driven screwdriver body 10. The remote setting unit 12
enables more detailed settings to be made as compared
to setting items that can be set through the operation
display unit 24 of the motor-driven screwdriver body 10.
[0025] The motor-driven screwdriver body 10 enters
into a password input state in response to turning on the
power supply and shifts to the normal drive mode, which
is a drivable state, when a preset password is entered.
It should be noted that setting of a password is optional
and that the motor-driven screwdriver body 10 may be
shifted to the normal drive mode immediately when the
power supply is turned on, without entering a password.
[0026] Inthe normal drive mode, when the trigger lever
20 is turned on in a state where the forward-reverse ro-
tation changeover switch 22 is placed in the forward (R)
or reverse (L) position, and where the screwdriver bit 16
is pressed against the head of a screw in an initial place-
ment condition (i.e. a state where the distal end of the
screw is engaged with an internal thread of a to-be-fas-
tened member), the drive motor 32 is controlled so that
the bit holder 18 is rotated in a direction that has been
selected through the forward-reverse rotation changeo-
ver switch 22. When the trigger lever 20 is turned off, the
drive motor 32 is stopped, and the rotation of the bit holder
18 is stopped. It should, however, be noted that even
when the trigger lever 20 is maintained in an on state, if
an overcurrent is detected flowing through the drive mo-
tor 32, or if the forward-reverse rotation changeover
switch 22 is activated, or if the drive has been continued
in excess of a predetermined maximum drive time, it is
judged that an error has occurred, and the drive motor
32 is forcedly stopped to stop the rotation of the bit
holder18. Also when the trigger lever 20 is turned off be-
fore a predetermined minimum drive time has elapsed,
an error signal is delivered, and the drive motor 32 is
forcedly stopped. When an error occurs, an indication
corresponding to the error is displayed on the 7-segment
display part. When the drive motor 32 is normally stopped
without an error, it is judged that final tightening of the
screw has been normally completed, and the counter unit



7 EP 3 275 596 B1 8

36 updates the number of screws finally tightened.
[0027] Inthetemporarytightening mode, when the trig-
ger lever 20 is turned on, the control unit 30 controls the
drive motor 32 such that the bit holder 18 is first rotated
forward by a predetermined first rotation quantity and
then automatically rotated reversely by a predetermined
second rotation quantity less than the first rotation quan-
tity. The temporary tightening mode, more particularly,
comprises two control modes. One of the two control
modes is a torque control mode in which the bit holder18
is judged to have been rotated forward by a first rotation
quantity when the clutch sensor 34 detects that the clutch
mechanism has been disengaged as a result of applica-
tion of a predetermined tightening torque to a screw seat-
edon ato-be-fastened member (i.e. the head of the screw
is engaged with the to-be-fastened member) (Fig. 3). The
other is a time control mode in which the bit holder18 is
judged to have been rotated forward by a first rotation
quantity when the drive motor 32 has been driven for a
predetermined period of time (Fig. 4). The control unit 30
may be configured to enable the torque control mode and
the time control mode to be selectively changed through
a switching mechanism (not shown). Alternatively, the
control unit 30 may be configured to perform control in
only either of the torque control mode or the time control
mode.

[0028] In the torque control mode of the temporary
tightening mode, as shown in Fig. 3, when the trigger
lever 20 is turned on (S10), the control unit 30 starts to
drive the drive motor 32 in the forward direction, and the
bit holder18 is started to be rotated forward (S 12). If the
trigger lever 20 is turned off during the forward rotation
of the bit holder18 (S14), the drive motor 32 is gradually
stopped (S16). When the screw is seated, the bit
holder18 is subjected to aload torque, and when the load
torque exceeds a predetermined tightening torque, the
clutch mechanism is disengaged. The control unit judges
that the bit holder18 has been rotated by a first rotation
quantity when the clutch mechanism is disengaged as
stated above and the disengagement of the clutch mech-
anism is detected by the clutch sensor 34 (S18). When
the clutch mechanism is disengaged, the control unit 30
stops the drive of the drive motor 32 for a predetermined
time, e.g. 0.5 sec. (S20). After the stop for a predeter-
mined time, the drive motor 32 is started to be driven in
the reverse direction, and the bit holder18 is automati-
cally started to be rotated reversely (S22). The control
unit 30 judges that the bit holder18 has been rotated by
a second rotation quantity when a predetermined time
has elapsed from starting the reverse rotation of the bit
holder 18 (S28). If the bit holder18 fails to be rotated
reversely due to biting of the screw, for example, a load
torque greater than a predetermined value is applied to
the bit holder18, causing the clutch mechanism to be
disengaged. When the clutch sensor 34 detects the dis-
engagement of the clutch mechanism before a predeter-
mined reverse drive time has elapsed (S24), an error
signal is delivered, and the drive motor 32 is stopped
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(S26). When the predetermined reverse drive time has
elapsed from starting the reverse rotation (S28), the drive
motor 32 is stopped, and consequently, the rotational
drive of the bit holder18 is also stopped (S30). In this
way, the screw is temporarily tightened in a state where
the head thereof is unseated from the to-be-fastened
member by a predetermined quantity. Thus, each screw
is untightened by a predetermined quantity (second ro-
tation quantity) after having been once tightened. There-
fore, a plurality of screws can be temporarily tightened
in a state where the heads of the screws are unseated
from the to-be-fastened member by a substantially uni-
form quantity, independently of variations in the length
of screws and variations in the initial placement condition
of screws (initial placement condition is a state where
each screw is engaged at its distal end with an internal
thread of a to-be-fastened member before being tight-
ened). When the temporary tightening of the screw has
been normally completed, the counter unit 36 updates
the number of temporarily tightened screws (S32). In this
embodiment, it is judged that the bit holder18 has been
rotated reversely by the second rotation quantity when a
predetermined time has elapsed from starting the reverse
rotation. However, the arrangement may also be such
that a predetermined number of revolutions has previ-
ously been set as the second rotation quantity, and the
predetermined number of revolutions is counted to judge
that the bit holder 18 has been rotated reversely by the
second rotation quantity.

[0029] In the time control mode of the temporary tight-
ening mode, as shown in Fig. 4, when the trigger lever
20 is turned on (S50), the control unit 30 starts to drive
the drive motor 32 in the forward direction, and the bit
holder18 is started to be rotated forward (S52). If the
trigger lever 20 is turned off before a predetermined for-
ward drive time (first period of time) has elapsed from
turning on the trigger lever 20 (S56), the drive motor 32
is gradually stopped (S58). If a load torque greater than
a predetermined value is applied to the bit holder 18 dur-
ing forward driving due, for example, to incomplete for-
mation of the internal thread, the clutch mechanism is
disengaged. When the clutch sensor 34 detects the dis-
engagement of the clutch mechanism (S60), an error sig-
nal is delivered, and the drive motor 32 is stopped (S62).
When the predetermined forward drive time (first period
of time) has elapsed (S54), the drive motor 32 is tempo-
rarily stopped to wait for 0.5 sec. (S64). After the waiting,
the drive motor 32 is started to be driven in the reverse
direction by the control unit, and the bit holder18 is au-
tomatically started to be rotated reversely (S66). If the
clutch sensor 34 detects disengagement of the clutch
mechanism due to the application of a load torque greater
than a predetermined value to the bit holder18 during the
reverse drive (S68), an error signal is delivered, and the
drive motor 32 is stopped (S70). When a predetermined
reverse drive time (second period of time) shorter than
the forward drive time (first period of time) has elapsed
from starting the reverse rotation (S72), the drive motor
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32is stopped (S74). Thus, the bit holder18 is first rotated
forward by a predetermined first rotation quantity and
then rotated reversely by a second rotation quantity less
than the first rotation quantity; therefore, the screw is tem-
porarily tightened in a state where the head thereof is
unseated from the to-be-fastened member by a prede-
termined quantity. When the time control mode is select-
ed, the forward drive time (first period of time) is set so
thatthe first rotation quantity is a rotation quantity at which
the screw will not be seated on the to-be-fastened mem-
ber. By so doing, the screw can be temporarily tightened
without being seated on the to-be-fastened member.
Therefore, the screw can be temporarily tightened even
when using such a member as a toothed lock washer,
which prevents a once tightened screw from being easily
loosened. Further, by setting the first rotation quantity to
a rotation quantity at which the screw is tightened to a
position immediately in front of where the screw will be
seated, whether or not the internal thread has been cor-
rectly formed can be checked through as far as a deeper
position. When the temporary tightening of the screw has
been normally completed, the counter unit 36 updates
the number of temporarily tightened screws (S76).
[0030] When the motor-driven screwdriver body 10 is
switched to the infrared receiving mode, it becomes pos-
sible to perform infrared communication with the remote
setting unit 12. That is, it is possible with the remote set-
ting unit 12 to change the settings of the driving speed,
forward drive time (first period of time) and reverse drive
time (second period of time) of the drive motor 32. When
the motor-driven screwdriver body 10 is switched to the
screwdriver body setting mode, it becomes possible to
change the above-described various settings through the
operation display unit 24 of the motor-driven screwdriver
body 10.

[0031] In the screw tightening time measuring mode,
times required to tighten screws actually used in a pro-
duction line are measured, thereby making it possible to
set the above-described maximum drive time and mini-
mum drive time. Specifically, time required to actually
tighten a screw from turning on the trigger lever 20 is
automatically measured, and if the measured time is
greater than the already-measured maximum drive time,
the maximum drive time is updated by the measured time.
Ifthe measured time s less than the already-set minimum
drive time, the minimum drive time is updated by the
measured time. By performing such an operation for a
plurality of screws, it is possible to appropriately set a
range of drive time for judging that final tightening has
been normally completed in the normal drive mode.
[0032] In the foregoing embodiment, a combination of
the clutch mechanism and the clutch sensor 34 is used
as a torque detecting device for detecting a torque ap-
plied to the bit holder18. However, it is also possible to
measure the torque with a torque sensor or to determine
the torque by measuring an electric current flowing
through the drive motor 32. Further, the control unit 30
and the counter unit 36 may be disposed outside the
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motor-driven screwdriver body 10 and wired-connected
to the motor-driven screwdriver body 10. Further, al-
though the remote setting unit 12 communicates with the
control unit 30 of the motor-driven screwdriver body 10
through optical wireless communication using infrared
rays, it is also possible to perform wireless communica-
tion using electromagnetic waves in other frequency
bands.

[0033] Although the foregoing embodiment shows a
motor-driven screwdriver using the electric drive motor
32 as the drive unit rotationally driving the bit holder 18,
it is also possible to use a pneumatic screwdriver having
an air motor using compressed air as a drive source. In
such a case, the pneumatic screwdriver may be provided
with an electromagnetic valve controlling compressed air
to be supplied to the air motor, and the electromagnetic
valve may be controlled by the control unit. Further,
threaded members to be temporarily tightened and finally
tightened are not limited to cross recessed screws but
may be other threaded members such as hexagon socket
head bolts and nuts. In such a case, the screwdriver bit
16 as the threaded member engaging unit is replaced
with other types of threaded member engaging units, e.g.
screwdriver sockets, in accordance with threaded mem-
bers to be tightened. The threaded member engaging
unit may be securely held to the tool body so as not to
be detachable therefrom.

List of Reference Signs:

[0034] Motor-driven screwdriver 1; motor-driven
screwdriver body 10; remote setting unit 12; housing 14;
screwdriver bit 16; bit holder18; trigger lever 20; forward-
reverse rotation changeover switch 22; operation display
unit 24; main control section 26; motor control section
28; control unit30; drive motor 32; clutch sensor 34; coun-
ter unit 36; infrared receiving unit 38; LED display part
40; 7-segment display part 42; various operation buttons
44; infrared transmitting unit 46; button operating unit 48;
liquid crystal display unit 50; control unit 52.

Claims

1. Athreaded member tightening tool having a function
of temporarily tightening a threaded member, the
threaded member tightening tool comprising:

a drive unit rotationally driving a threaded mem-
ber engaging unit engageable with the threaded
member;

a torque detecting device configured to detect a
load torque applied to the threaded member en-
gaging unit; and

a control unit (30) controlling drive of the drive
unit;

wherein the control unit (30) controls the drive
unit such that the threaded member engaging
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unit is first rotated forward by a first rotation
quantity and then automatically rotated reverse-
ly by a second rotation quantity less than the
first rotation quantity; and

characterised in that the control unit (30) al-
lows selection between:

atime control mode in which the control unit
(30) controls a quantity of rotation of the
threaded member engaging unit by control-
ling a drive time of the drive unit such that
the control unit (30) first drives the drive unit
forward for a first period of time, thereby ro-
tating the threaded member engaging unit
forward by the first rotation quantity, and
then drives the drive unit reversely for a sec-
ond period of time, thereby rotating the
threaded member engaging unit reversely
by the second rotation quantity, the first pe-
riod of time being set so that the first rotation
quantity is a rotation quantity at which the
threaded member will not be seated on a
to-be-fastened member; and

a torque control mode in which the first ro-
tation quantity is a rotation quantity by which
the threaded member is rotated so that the
threaded member is tightened by a prede-
termined tightening torque after being seat-
ed on a to-be-fastened member, and in
which the threaded member engaging unit
is first rotated by the first rotation quantity,
thereby seating the threaded member on
the to-be-fastened member and further ap-
plying a predetermined tightening torque to
the seated threaded member, and then the
threaded member engaging unitis automat-
ically rotated reversely by the second rota-
tion quantity.

2. The threaded member tightening tool of claim 1, fur-

ther comprising:

the torque detecting device being configured to
detect that a load torque greater than a prede-
termined value has been applied to the threaded
member engaging unit;

wherein the control unit (30) stops the drive unit
when the torque detecting device detects a load
torque greater than the predetermined value
while the drive unit is being controlled so as to
rotate the threaded member engaging unit for-
ward by the first rotation quantity.

3. The threaded member tightening tool of claim 1, fur-

ther comprising:

a clutch mechanism drivably connecting the
drive unit and the threaded member engaging
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unit, the clutch mechanism being configured
such that a drivable connection between the
drive unit and the threaded member engaging
unit is cancelled when a torque greater than a
predetermined tightening torque is applied to the
threaded member engaging unit; and

a clutch sensor (34) detecting that the drivable
connection through the clutch mechanism has
been canceled;

wherein the control unit (30) judges that the
threaded member engaging unit has been rotat-
ed forward by the first rotation quantity when the
clutch sensor (34) detects cancellation of the
drivable connection.

The threaded member tightening tool of claim 3,
wherein the control unit (30) judges that the threaded
member engaging unit has been rotated by the sec-
ond rotation quantity when a predetermined time has
elapsed from starting reverse rotation of the thread-
ed member engaging unit.

The threaded member tightening tool of any one of
claims 1 to 4, further comprising:

a counter unit (36) counting a number of threaded
members normally temporarily tightened by judging
that a temporary tightening has been normally com-
pleted when the threaded member engaging unit has
been first rotated forward by the first rotation quantity
and then automatically rotated reversely by the sec-
ond rotation quantity.

The threaded member tightening tool of any one of
claims 1 to 5, further comprising:

aremote setting device configured to change set val-
ues of the firstand second rotation quantities through
wireless communication with the control unit (30).

Patentanspriiche

1.

Anziehwerkzeug fir ein mit Gewinde versehenes
Teil mit einer Funktion zum temporaren Anziehen
eines mit Gewinde versehenen Teils, wobei das An-
ziehwerkzeug fir ein mit Gewinde versehenes Teil
Folgendes aufweist:

eine Antriebseinheit, die eine Eingriffseinheit fir
ein mit Gewinde versehenes Teil zur Drehung
antreibt, welche mit dem mit Gewinde versehe-
nen Teil in Eingriff gebracht werden kann;

eine Drehmomentdetektionsvorrichtung, die
konfiguriert ist, um ein Lastdrehmoment zu de-
tektieren, welches auf die Eingriffseinheitfiir das
mit Gewinde versehene Teil aufgebracht wird;
und

eine Steuereinheit (30), welche den Antrieb der
Antriebseinheit steuert;
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wobei die Steuereinheit (30) die Antriebseinheit
so steuert, dass die Eingriffseinheit fir das mit
Gewinde versehene Teil zuerst um eine erste
DrehgréRe nach vorne gedreht wird und dann
um eine zweite DrehgroRe, die geringer ist als
die erste Drehgrof3e, automatisch riickwarts ge-
dreht wird;

dadurch gekennzeichnet, dass

die Steuereinheit (30) eine Auswahl gestattet
zwischen:

einem Zeitsteuermodus, in welchem die
Steuereinheit (30) eine DrehgroRe der Ein-
griffseinheit flir das mit Gewinde versehene
Teil durch Steuern einer Antriebszeit der
Antriebseinheit sowohl steuert, dass die
Steuereinheit (30) zuerst die Antriebsein-
heit fir eine erste Zeitperiode vorwarts
dreht, wodurch die Eingriffseinheit fir das
mit Gewinde versehene Teil um die erste
DrehgroéRe vorwarts gedrehtwird, und dann
die Antriebseinheit flr eine zweite Zeitperi-
ode riickwarts dreht, wodurch die Eingriffs-
einheit flir das mit Gewinde versehene Tell
um die zweite DrehgréRRe rickwarts gedreht
wird, wobei die erste Zeitperiode so einge-
stellt ist, dass die erste DrehgréRe eine
DrehgroRe ist, bei der das mit Gewinde ver-
sehene Teil nicht auf einem zu befestigen-
den Teil aufsetzt; und

einem Drehmomentsteuermodus, in wel-
chem die erste Drehgrofie eine DrehgréRRe
ist, um die das mit Gewinde versehene Teil
gedreht wird, so dass das mit Gewinde ver-
sehene Teil mit einem vorbestimmten An-
zugsdrehmoment angezogen wird, nach-
dem es auf dem zu befestigenden Teil auf-
gesetzt hat und in welchem die Eingriffsein-
heit fiir das mit Gewinde versehene Teil zu-
erst um die erste Drehgrof3e gedreht wird,
wodurch das mit Gewinde versehene Teil
auf dem festzuziehenden Teil aufsetzt, und
weiter ein vorbestimmtes Anzugsdrehmo-
ment auf das aufgesetzte mit Gewinde ver-
sehene Teil aufbringt, und wobei dann die
Eingriffseinheit fir das mit Gewinde verse-
hene Teil automatisch um die zweite Dreh-
gréRe rickwarts gedreht wird.

Anziehwerkzeug fur ein mit Gewinde versehenes
Teil nach Anspruch 1, welches weiter aufweist, dass
die Drehmomentdetektionsvorrichtung konfiguriert
ist, um zu detektieren, dass ein Lastdrehmoment,
welches groRer ist als ein vorbestimmter Wert, auf
die Eingriffseinheit fir das mit Gewinde versehene
Teil aufgebracht worden ist;

wobei die Steuereinheit (30) die Antriebseinheit
stoppt, wenn die Drehmomentdetektionsvorrichtung
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ein Lastdrehmoment detektiert, welches groRer ist
als der vorbestimmte Wert, wahrend die Antriebs-
einheit so gesteuertwird, dass sie die Eingriffseinheit
fir das mit Gewinde versehene Teil um die erste
Drehgrofle vorwarts dreht.

Anziehwerkzeug fir ein mit Gewinde versehenes
Teil nach Anspruch 1, das weiter Folgendes auf-
weist:

einen Kupplungsmechanismus, der in antrei-
bender Weise die Antriebseinheit und die Ein-
griffseinheit fir das mit Gewinde versehene Teil
verbindet,

wobei der Kupplungsmechanismus so konfigu-
riert ist, dass eine antreibbare Verbindung zwi-
schen der Antriebseinheit und der Eingriffsein-
heit fir das mit Gewinde versehene Teil unter-
brochen wird, wenn ein Drehmoment, das gr6-
Rer ist als ein vorbestimmtes Anzugsdrehmo-
ment aufdie Eingriffseinheit fir das mit Gewinde
versehene Teil aufgebracht wird; und einen
Kupplungssensor (34), der detektiert, dass die
antreibbare Verbindung durch den Kupplungs-
mechanismus unterbrochen worden ist;

wobei die Steuereinheit (30) beurteilt, dass die
Eingriffseinheit fir das mit Gewinde versehene
Teil um die erste DrehgréfRe vorwarts gedreht
worden ist, wenn der Kupplungssensor (34) eine
Unterbrechung der antreibbaren Verbindung
detektiert.

Anziehwerkzeug fir ein mit Gewinde versehenes
Teil nach Anspruch 3, wobei die Steuereinheit (30)
beurteilt, dass die Eingriffseinheit flir das mit Gewin-
de versehene Teil um die zweite DrehgréRe gedreht
worden ist, wenn eine vorbestimmte Zeit vom Start
der Rickwartsdrehung der Eingriffseinheit fir das
mit Gewinde versehene Teil verstrichen ist.

Anziehwerkzeug fir ein mit Gewinde versehenes
Teil nach einem der Anspriiche 1 bis 4, das weiter
Folgendes aufweist:

eine Zahlereinheit (36), die eine Anzahl von mit Ge-
winde versehenen Teilen zahlt, die normalerweise
bezlglich der Zeit festgezogen werden, und zwar
durch Beurteilen, dass ein Festziehen beztiglich der
Zeit normalerweise vollendet ist, wenn die Eingriffs-
einheit fur das mit Gewinde versehene Teil sich zu-
erst um die erste DrehgrofRe vorwarts gedreht hat
und dann um die zweite DrehgréRe automatisch
rickwarts gedreht hat.

Anziehwerkzeug fir ein mit Gewinde versehenes
Teil nach einem der Anspriiche 1 bis 5, welches wei-
ter Folgendes aufweist:

eine Ferneinstellvorrichtung, die konfiguriert ist, um
Einstellwerte der ersten und zweiten DrehgréRen
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durch eine drahtlose Kommunikation mit der Steu- quell'unité d’'engagementde I'élémentfileté
ereinheit (30) zu andern. est tout d’abord mise en rotation de la pre-
miére quantité de rotation, mettant ainsi
I'élément fileté en contact avec I'élément a

fileté est mis en rotation de sorte que I'élé-
ment fileté soit serré par un couple de ser-
rage prédéterminé aprés avoir été mis en
contact avec un élément a fixer, et dans le-

Revendications 5 fixer puis en appliquant en outre un couple
de serrage prédéterminé a I'élément fileté
1. Outil de serrage d’'un élément fileté ayant une fonc- au contact, puis l'unité d’engagement de
tion de serrage temporaire d’'un élément fileté, I'outil I'élément fileté est automatiquement tour-
de serrage de I'élément fileté comprenant : née en sens inverse de la deuxiéme quan-
10 tité de rotation.
une unité d’entrainement entrainant en rotation
une unité d’engagement de I'élément fileté pou- 2. Ouitil de serrage d’'un élément fileté selon la reven-
vant s’engager avec |'élément fileté ; dication 1, comprenant en outre :
un dispositif de détection de couple configuré
pour détecter un couple de charge appliqué a 15 le dispositif de détection de couple configuré
'unité d’engagement de I'élément fileté ; et pour détecter qu’un couple de charge supérieur
une unité de commande (30) commandant I'en- a une valeur prédéterminée a été appliqué a
trainement de 'unité d’entrainement ; I'unité d’engagement de I'élément fileté ;
dans lequel I'unité de commande (30) comman- dans lequel l'unité de commande (30) arréte
de l'unité d’entrainement de sorte que l'unité 20 I'unité d’entrainementlorsque le dispositif de dé-
d’engagement de I'élément fileté soit tout tection de couple détecte un couple de charge
d’abord tournée vers I'avant d’'une premiére supérieur a la valeur prédéterminée alors que
quantité de rotation puis automatiquement tour- I'unité d’entrainement est commandée de sorte
née dans le sens inverse d’'une deuxiéme quan- afaire tourner’'unité d’engagement de I'élément
tité de rotation inférieure a la premiére quantité 25 fileté vers I'avant de la premiéere quantité de ro-
de rotation ; et tation.
caractérisé en ce que
l'unité de commande (30) permet une sélection 3. Ouitil de serrage d’'un élément fileté selon la reven-
entre : dication 1, comprenant en outre :
30
un mode de commande de temps dans le- un mécanisme d’embrayage connectant par en-
quel I' unité de commande (30) commande trainement I'unité d’entrainement et 'unité d’en-
une quantité de rotation de I'unité d’enga- gagement de I'élément fileté, le mécanisme
gement de I'élément fileté en commandant d’embrayage étant configuré de sorte qu’une
un temps d’entrainementde l'unité d’entrai- 35 connexion entrainable entre I'unité d’entraine-
nement de sorte que l'unité de commande ment et 'unité d’engagement de I'élément fileté
(30) entraine tout d’abord I'unité d’entraine- soit annulée lorsqu’un couple supérieur a un
ment vers I'avant pendant une premiére pé- couple de serrage prédéterminé est appliqué a
riode de temps, faisant ainsi tourner l'unité I'unité d’engagement de I'élément fileté ; et
d’engagement de I'élément fileté vers 40 un capteur d’'embrayage (34) détectant que la
'avant de la premiére quantité de rotation, connexion entrainable au moyen du mécanisme
puis entraine'unité d’entrainementen sens d’embrayage a été annulée ;
inverse pendant une deuxiéme période de dans lequel I'unité de commande (30) juge que
temps, faisant ainsi tourner 'unité d’enga- 'unité d’engagement de I'élément fileté a été
gement de I'élément fileté en sens inverse 45 tournée vers I'avant de la premiére quantité de
de la deuxiéme quantité de rotation, la pre- rotation lorsque le capteur d’'embrayage (34) dé-
miére période de temps étant réglée de sor- tecte I'annulation de la connexion entrainable.
te que la premiere quantité de rotation soit
une quantité de rotation a laquelle I'élément 4. Ouitil de serrage d’'un élément fileté selon la reven-
fileté ne sera pas au contact avec un élé- 50 dication 3, dans lequel I'unité de commande (30) ju-
ment a fixer ; et ge que l'unité d’engagement de I'élément fileté a été
un mode de commande de couple dans le- tournée de la deuxiéme quantité de rotation lors-
quel la premiére quantité de rotation est une qu’un temps prédéterminé s’est écoulé depuis le dé-
quantité de rotation par laquelle I'élément marrage de la rotation inverse de I'unité d’engage-
55 ment de 'élément fileté.

5. Outil de serrage d’un élément fileté selon 'une quel-
conque des revendications 1 a 4, comprenant en
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outre :

une unité de comptage (36) comptant un nombre
d’éléments filetés normalement temporairement
serrés en jugeant qu’un serrage temporaire a été
normalement terminé lorsque I'unité d’engagement
de I'élément fileté a été tout d’abord tournée vers
'avant de la premiére quantité de rotation, puis auto-
matiquement tournée en sens inverse de la deuxié-
me quantité de rotation.

Outil de serrage d’un élément fileté selon I'une quel-
conque des revendications 1 a 5, comprenant en
outre :

un dispositif de réglage a distance configuré pour
modifier des valeurs de réglage des premiére et
deuxiéeme quantités de rotation au moyen d’une
communication sans fil avec l'unité de commande
(30).
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