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Description

[0001] This application claims priority from Italian Pat-
ent Application No. 102016000131218 filed on Decem-
ber 27, 2016,

[0002] The invention relates to an autofeed automatic
screwdriver.
[0003] More in detail, the present invention relates to

the bit-holding head of an electrically- or pneumatically-
operated autofeed automatic screwdriver, to which the
following disclosure will make explicit reference without
however losing in generality.

[0004] Asitis known, autofeed automatic screwdrivers
are electrically- or pneumatically-operated devices that
receive in input a succession of screws usually of the
self-tapping type, and are adapted to screw in a com-
pletely automatic manner the screws into a generic sup-
port.

[0005] Usually autofeed automatic screwdrivers com-
prise: a bit-holding head that houses inside itself the
screw bit, receives in input the screws to be screwed,
and is adapted to place, in succession, each screw in
front of the screw bit, locally coaxial to the same screw
bit; and an electric or pneumatic servo-motor which is
able to drive into rotation the screw bit around its longi-
tudinal axis and, optionally, also to axially move the screw
bit back and forth inside the bit-holding head, so as to
cyclically bring the screw bitin abutment against the head
of the screw and then push the screw against the support
stationary beneath the bit-holding head.

[0006] More in detail, the bit-holding head is usually
provided with a rigid and oblong in shape, outer casing
which is provided with a straight main duct, from which
the single screws come out in succession and which ac-
commodates the screw bitin axially slidable and rotatable
manner, and with a straight secondary duct thatbranches
off from the straight main duct with an inclination angle
of about 45° and is dimensioned so as to convey the
screws to be screwed in succession in the straight main
duct, immediately below the screw bit.

[0007] The bit-holding head additionally also compris-
es: a bit-holding rod that firmly carries the screw bit at
the bottom end and extends inside the outer casing lo-
cally coaxial to the straight main duct, with the capability
of freely rotating and sliding parallel to its longitudinal
axis; a contrast spring which is adapted to elastically hold
the bit-holding rod and the screw bit inside the upper
portion of the straight main duct, i.e. inside the portion of
the straight main duct located upstream of the joining/
connecting point with the straight secondary duct; and a
screw-stop device which is arranged along the lower por-
tion of the straight main duct, immediately downstream
ofthe joining/connecting point with the straight secondary
duct, and is capable of stopping the screw inside the
straight main duct with the head of the screw facing the
screw bit, until the moment when the screw bit reaches
and the engages the head of the screw.

[0008] The electric or pneumatic servo-motor is adapt-
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ed to rotate the bit-holding rod around its longitudinal axis
and usually also to axially move the bit-holding rod with
respect to the outer casing, so as to cyclically move the
screw bit back and forth inside the straight main duct.
[0009] Finally, to preventthe screws from getting stuck
in the joining/connecting point between the two ducts
thus jeopardizing the operation of the automatic screw-
driver, the bit-holding head is moreover provided with a
movable deflector member which is located at the join-
ing/connecting point between the two ducts and is struc-
tured so as to selectively channel the screws coming out
of the straight secondary duct towards the bottom portion
of the straight main duct.

[0010] In the Chinese utility model no. CN2813218Y,
the deflector member consists of a rocker arm which is
arranged on the side of the straight main duct, opposite
with respect to the mount of the straight secondary duct,
and is hinged on the outer casing so as to be capable of
rocking on the lying plane of the straight main duct be-
tween a first operating position in which the body of the
rocker arm projects into the straight main duct, towards
the mouth of the straight secondary duct, thus forming
an inclined chute that guides the screws coming out of
the straight secondary duct towards the bottom portion
of the straight main duct, and a second operating position
in which the body of the rocker arm does not project into
the straight main duct and, hence, allows the screw bit
to freely move in the lower portion of the straight main
duct.

[0011] A contrast spring elastically keeps the rocker
arm in the first operating position, whereas the screw bit
is adapted to laterally move the rocker arm in the second
operating position when it descends along the straight
main duct in order to reach and engage the head of the
screw stationary at the screw-stop device.

[0012] Unfortunately, experimental tests have shown
that the repeated impact of the screw bit on the body of
the rocker arm tends to prematurely wear out both the
rocker arm and the screw bit, with all the problems that
this entails.

[0013] In addition, the automatic screwdrivers de-
scribed above tend to jam with a particularly high fre-
quency when they are used to screw self-tapping screws
with a small-sized stem, such as the ones that are usually
used to fix the boards of the printed circuit boards. Prob-
lem that leads to a significant decrease in the productivity
of the assembly line that mounts the boards on the rela-
tive supports.

[0014] In fact experimental tests have shown that this
type of self-tapping screws, when coming out of the sec-
ondary duct, can hit and laterally move the movable de-
flector enough to have sufficient space to rotate and get
stuck crosswise inside the straight main duct. Another
prior art automatic screwdriver is disclosed in document
EP 0903 202 A2.

[0015] Aim of the present invention is to provide an
electrically- or pneumatically-operated autofeed auto-
matic screwdriver that does not jam in the presence of
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self-tapping screws with a small-sized stem.

[0016] In compliance with the above aims there is pro-
vided an autofeed automatic screwdriver as defined in
Claim 1 and preferably, though not necessarily, accord-
ing to any one of the claims depending on it.

[0017] The invention will now be described with refer-
ence to the accompanying drawings, which show a non-
limiting embodiment thereof, wherein:

- Figure 1 is a perspective view of an autofeed auto-
matic screwdriver realized according to the teach-
ings of the present invention;

- Figure 2 is a side view of the bit-holding head of the
automatic screwdriver shown in figure 1, sectioned
along the midplane and with parts removed for clar-
ity; whereas

- Figures 3 and 4 are two partial and enlarged views
of the bit-holding head shown in figure 2, during op-
eration of the automatic screwdriver.

[0018] With reference to figures 1, 2, 3 and 4, number
1 denotes, as a whole, an autofeed automatic screwdriv-
er which is adapted to screw, into a generic support and
in automatic manner, a succession of screws 100 pref-
erably made of metal material and preferably of the self-
tapping type.

[0019] More in detail, the automatic screwdriver 1 can
be advantageously used to screw a succession of screws
with a small-sized stem, preferably made of metal mate-
rial and preferably of the self-tapping type, into a generic
board for electronic printed boards or other support.
[0020] In other words, the automatic screwdriver 1 is
adapted to receive in input a succession of screws, pref-
erably made of metal material and preferably of the self-
tapping type, and to screw in sequence and in automatic
manner the single screws into a terminal board for elec-
tronic printed boards or other support.

[0021] The automatic screwdriver 1 comprises: a bit-
holding head 2 which houses inside itself a known rotat-
able screw bit 3 and is adapted to receive, in input, a
succession of screws 100 that it places in sequence in
front of the screw bit 3, locally substantially coaxial to the
same screw bit 3; and a motor assembly 4, preferably of
the electric or pneumatic type, which is preferably rigidly
connected/fixed to the bit-holding head 2 via a straight
sleeve 5, and is adapted to drive into rotation the screw
bit 3 about its longitudinal axis and, optionally, also to
axially move the screw bit 3 inside the bit-holding head
2, so as to bring the screw bit 3 in abutment against the
head 100 of the screw and then push the screw 100 out
of the bit-holding head 2, against the board or other sup-
port stationary beneath the bit-holding head 2.

[0022] With reference to Figures 1 and 2, the bit-hold-
ing head 2 firstly comprises a preferably substantially V-
or Y- shaped, outer casing 6 which is preferably made
of metal material and is internally provided with a sub-
stantially straight main duct 7 that preferably has a cir-
cular cross-section, is open at an end 7a and is dimen-
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sioned so as to accommodate the screw bit 3 and be
engaged in axially rotatable and slidable manner by the
screw bit 3 and the single screws 100 to be screwed; and
with a substantially straight secondary duct 8 preferably
having a circular cross section, which obliquely branches
off from the main duct 7 and is dimensioned so as to be
able to convey a succession of screws towards the main
duct 7, immediately beneath the screw bit 3.

[0023] Moreindetail, the longitudinal axis B of second-
ary duct 8 is inclined with respect to the longitudinal axis
A of main duct 7 by an angle o preferably lower than 75°
and preferably, though not necessarily, ranging between
35° and 45°.

[0024] Preferably, the longitudinal axes A and B more-
over lie on the midplane of the outer casing 6.

[0025] The secondary duct 8 furthermore divides the
main duct 7 into an upper portion and a lower portion,
both substantially straight and coaxial to one another.
[0026] The upper portion of main duct 7 houses the
screw bit 3 with the tip facing the joining/connecting point
with the secondary duct 8. The lower portion of main duct
7, on the other hand, ends at the open end 7a of main
duct 7 and is adapted to be engaged in axially slidable
and rotatable manner by the screw bit 3 and by the single
screws 100 to be screwed.

[0027] In other words, the screw bit 3 is housed inside
the portion of main duct 7 located above the joining/con-
necting point with secondary duct 8 and is capable of
axially moving inside the main duct 7 to and from the
beneath-located open end 7a, going beyond the join-
ing/connecting point with secondary duct 8.

[0028] In the example shown, in particular, the outer
casing 6 is preferably substantially Y-shaped and pref-
erably comprises: a central block 10 which preferably
has a monolithic structure and is substantially V-shaped,
with an inclination angle between the two straightbranch-
es preferably lower than 75° and preferably ranging be-
tween 35° and 45°; and a straight tubular segment 11,
preferably with a circular cross section, that projects from
the central block 10 starting from the bottom vertex of
the V, while remaining substantially coaxial to a first
straight branch of the central block 10.

[0029] The axial cavity of the straight tubular segment
11 is dimensioned so as to be engaged, in axially slidable
and axially rotatable manner, by the screw bit 3 and by
the screws 100 to be screwed; whereas the central block
10 is provided with a first straight hole with a circular
cross section, that extends in pass-through manner in-
side the first straight branch of the central block 10, while
remaining coaxial to the longitudinal axis of the straight
tubular segment 11, and is dimensioned to form an ex-
tension of the axial cavity of the straight tubular segment
11.

[0030] The central block 10 is moreover provided with
a second straight hole with a circular cross section, that
branches off obliquely from the first straight hole, extends
in pass-through manner inside the second straight
branch of central block 10, and is dimensioned so as to
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be engaged in axially sliding manner by the screws 100
to be screwed.

[0031] The axial cavity of straight tubular segment 11
and the first straight hole of central block 10 form the
main duct 7.

[0032] Thelongitudinal axis of straight tubular segment
11, therefore, coincides with the longitudinal axis A of
main duct 7.

[0033] The second straight hole of central block 10, on
the other hand, forms the secondary duct 8.

[0034] In other words, the upper portion of main duct
7 and the entire secondary duct 8 are preferably entirely
contained in central block 10.

[0035] In addition, the joining/connecting point be-
tween the secondary duct 8 and main duct 7 is preferably
located inside the central block 10, immediately above
the junction with the straight tubular segment 11.
[0036] Preferably, the outer casing 6 furthermore in-
cludes a second straight tubular segment 12 preferably
having a circular cross section, which projects from the
central block 10 on the opposite side with respect to the
straight tubular segment 11, while remaining substantial-
ly coaxial to the longitudinal axis A of main duct 7 so as
to form an extension of main duct 7.

[0037] In other words, the straight tubular segment 12
projects from the distal end of the first straight branch of
central block 10, while remaining locally coaxial to the
first straight hole of central block 10 and to the straight
tubular segment 11.

[0038] Preferably, the central block 10, the straight tu-
bular segment 11 and/or the straight tubular segment 12
is/are made of metal material.

[0039] With reference to Figures 2, 3 and 4, the bit-
holding head 2 furthermore comprises: a straight bit-hold-
ing rod 14 preferably made of metal material, which ex-
tends coaxial to the longitudinal axis A of main duct 7, is
inserted in axially slidable and angularly rotatable man-
ner in the outer casing 6 so as to partially project into the
upper portion of main duct 7, and is finally integral to the
screw bit 3; and a contrast spring 15 which is interposed
between the outer casing 6 and the bit-holding rod 14
and is adapted to elastically counteract the advanc-
ing/descent of the bit-holding rod 14 inside the main duct
7, towards the open end 7a.

[0040] More in detail, the bit-holding rod 14 is firmly
fixed on the rear shank 16 of the screw bit 3, and is me-
chanically connected to the motor assembly 4 so as to
be driven into rotation about its longitudinal axis, i.e.
around the longitudinal axis A of main duct 7.

[0041] Preferably, the screw bit 3 is furthermore firmly
fixed onto the lower end of bit-holding rod 14 in manually
removable manner.

[0042] The contrast spring 15, on the other hand, is
adapted to elastically hold and bring back the ensemble
of screw bit 3 and bit-holding rod 14 above the join-
ing/connecting point between the main duct 7 and the
secondary duct 8.

[0043] Preferably, the motor assembly 4 is moreover
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adapted to axially move the bit-holding rod 14 inside the
outer casing 6, so as to be able to move the screw bit 3
along the main duct 7, towards the duct open end 7a.
[0044] In the example shown, in particular, the upper
end of bit-holding rod 14 is preferably provided with a
coupling shank (not shown in the figures), which is spe-
cifically structured so as to be coupled in rigid manner to
the motor assembly 4.

[0045] With reference to Figures 2, 3 and 4, in the ex-
ample shown, in particular, the screw bit 3 is preferably
located inside the central block 10 with the tip facing the
straight tubular segment 11; whereas the bit-holding rod
14 projects from the central block 10 and extends inside
the straight tubular segment 12, preferably for the whole
length of the sleeve, so as to also jut out from the distal
end of the straight tubular segment 12.

[0046] In addition, the bit-holding rod 14 is preferably
dimensioned so as to also project into the straight sleeve
5, up to reach and stably couple with the motor assembly
4,

[0047] Preferably, on the other hand, the contrast
spring 15 is fitted on the bit-holding rod 14 so as to have
afirstend in abutmentagainst the central block 10, inside
the straight tubular segment 12, and a second end in
abutment against a cup, disk or other stop member (not
shown in the figures), which is firmly fixed on the bit-
holding rod 14, preferably close to the upper end of the
same bit-holding rod 14.

[0048] More in detail, in the example shown the con-
trast spring 15 preferably consists of a helical spring.
[0049] With reference to Figures 1, 2, 3 and 4, the bit-
holding head 2 additionally comprises a deflector assem-
bly 17 and, preferably, also a screw-stop device 18.
[0050] The deflectorassembly 17 is arranged substan-
tially at the joining/connecting point between main duct
7 and secondary duct 8, and is adapted to selectively
channel the screws 100 coming out of secondary duct 8
towards the lower portion of main duct 7, with the tip
turned towards the open end 7a of the same main duct 7.
[0051] The screw-stop device 18, on the other hand,
is arranged along the lower portion of main duct 7, pref-
erably immediately downstream of the joining/connecting
point with secondary duct 8, and is adapted to stop each
screw 100 descending along the main duct 7 towards the
open end 7a, preferably until the momentwhen the screw
bit 3 reaches and engages the head of the screw 100.
the motor assembly 4 is therefore adapted to axially move
the screw bit 3 inside the main duct 7 of bit-holding head
2, so as to bring the screw bit 3 in abutment against the
head of the screw 100 stationary at the screw-stop device
18, and then push the screw 100 along the lower portion
of main duct 7, towards the open end 7a.

[0052] With particular reference to Figures 2, 3 and 4,
the deflector assembly 17 comprises: a movable shutter
20 preferably with a plate-like structure, which is inserted
in slidable manner in the outer casing 6, or rather in the
central bock 10, so as to be able to move in a guillotine-
like manner on a sliding plane P oblique/inclined with



7 EP 3 342 539 B1 8

respect to the longitudinal axis A of main duct 7, between
a first operating position (see Figure 3) in which the mov-
able shutter 20 obliquely intersects the main duct 7 at
the joining/connecting point with the secondary duct 8,
and a second operating position (see Figures 2 and 4)
in which the movable shutter 20 does not project into the
main duct 7; and a preferably electrically- or pneumati-
cally-operated, moving device 21 which is preferably
firmly fixed on the outer casing 6, or rather on the central
block 10, beside the movable shutter 20 and is adapted
to move the movable shutter 20 with respect to the outer
casing 6, so as to be able to alternatively place the mov-
able shutter 20 in the first or in the second operating
position.

[0053] More in detail, when it is in the first operating
position (see Figure 3), the movable shutter 20is adapted
to form an extension of the upper wall of secondary duct
8 that obliquely and preferably entirely crosses the main
duct 7 and is capable of deflecting/directing the screws
100 coming out of the second secondary 8 towards the
lower portion of main duct 7.

[0054] In other words, when it is in the first operating
position (see Figure 3), the movable shutter 20is adapted
to form an extension of the upper wall of secondary duct
8 that entirely crosses the main duct 7 up to reach and
preferably also engage the area of the lateral wall of the
main duct 7 which is located on the opposite side of the
mouth of secondary duct 8.

[0055] The moving device 21, on the other hand, is
preferably adapted to automatically move the movable
shutter 20 from the first to the second operating position
(see Figures 2 and 4) when the screw bit 3 starts its de-
scent along the main duct 7, so as to allow the screw bit
3 to freely descend in the lower portion of main duct 7;
and to automatically move the movable shutter 20 from
the second to the first operating position (see Figure 3),
when the screw bit 3 returns into the upper portion of
main duct 7.

[0056] Preferably, the moving device 21 is moreover
an electrically- or pneumatically-operated linear actuator
adapted to move the movable shutter 20 back and forth
in the outer casing 6.

[0057] Inaddition, the movable shutter 20 is preferably
inserted in the outer casing 6 so as to be able to slide on
the oblique sliding plane P in a given direction d which
is substantially coplanar to the longitudinal axes A and
B of main duct 7 and of secondary duct 8.

[0058] With reference to Figures 2, 3 and 4, in partic-
ular, the sliding plane P of movable shutter 20 is prefer-
ably substantially orthogonal to the midplane of the outer
casing 6, i.e. to the lying plane of main duct 7 and of
secondary duct 8, and is furthermore inclined with re-
spect to the longitudinal axis A of main duct 7 by an angle
B preferably lower than 75° and preferably, though not
necessarily, ranging between 35° and 45°.

[0059] Preferably, the inclination angle B of the sliding
plane P of movable shutter 20 with respect to the longi-
tudinal axis A of main duct 7 is lower than or equal to the
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inclination angle o of the longitudinal axis B of secondary
duct 8 with respect to the longitudinal axis A of main duct
7.

[0060] With reference to Figure 3, when itis in the first
operating position, the movable shutter 20 therefore
forms an extension of the upper wall of secondary duct
8, which is preferably inclined by some degrees with re-
spect to the longitudinal axis B of secondary duct 8, so
as to more effectively deflect the screws 100 coming out
of secondary duct 8 towards the lower portion of main
duct 7.

[0061] With reference to Figures 1, 2, 3 and 4, in the
example shown, in particular, the movable shutter 20
preferably consists of an oblong plate or blade substan-
tially rectangular in shape, which is preferably made of
metal material and is inserted in axially sliding manner
inside a slit that is preferably made in the outer casing 6,
or rather in the central block 10, immediately above the
bifurcation of the two diverging branches of the Y.
[0062] In addition, the oblong plate is preferably ar-
ranged astride the midplane of the outer casing 6, i.e.
astride the lying plane of the longitudinal axes A and B,
and preferably extends substantially skimming the
branch of the outer casing 6 housing the secondary duct
8.

[0063] With reference to Figure 2, on the other hand,
the moving device 21 is preferably accommodated be-
tween the two diverging branches of the V- or Y-shaped
outer casing 6 that respectively house the main duct 7
and the secondary duct 8.

[0064] More in detail, the moving device 21 preferably
comprises: a double-acting pneumatic cylinder 22 which
is firmly fixed on the branch of the outer casing 6 housing
the secondary duct 8, with the movable stem 23 arranged
parallel and integral to an axial end of the movable shutter
20; and optionally also an electro-pneumatic control unit
(not shown) which is adapted to control the pressurized
air flowing into the two chambers of the pneumatic cyl-
inder 22, so as to be able, on command, to axially move
the movable stem 23 and the movable shutter 20 integral
thereto.

[0065] Preferably, the electro-pneumatic control unitis
moreover adapted to synchronize the movements of the
movable shutter 20 with the movements of the screw bit 3.
[0066] With reference to Figures 2, 3 and 4, the screw-
stop device 18, on the other hand, is adapted to stop
each single screw 100 descending along the lower por-
tion of main duct 7, arranging it with the tip of the screw
facing the open end 7a of main duct 7 and with the head
of the screw facing the screw bit 3, and is preferably lo-
cated on the straight tubular segment 11 close to the
junction with the central block 10.

[0067] Preferably, the screw-stop device 18 addition-
ally comprises: at least one and preferably a plurality of
radially movable latches 25 which lie on a same reference
plane substantially perpendicular to the longitudinal axis
A of straight tubular segment 11, are arranged inside the
axial cavity of straight tubular segment 11 spaced apart
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around the longitudinal axis A of the segment, and are
finally inserted in axially sliding manner inside a series
of radial seats that are formed in the lateral wall of the
straight tubular segment 11; and an elastic member 26
which is adapted to elastically keep the crown of latches
19in a locking position (see Figure 3) in which all latches
25 slightly project into the straight tubular segment 11 so
as to prevent the passage of the head of the screw 100.
[0068] More in detail, the latches 25 preferably are at
least three in number (four in the example shown) and
are preferably angularly equally spaced around the lon-
gitudinal axis A of the straight tubular segment 11. Pref-
erably, the latches 25 moreover have a spherical shape,
and are preferably finally inserted in axially slidable man-
ner inside a series of radial through holes that are made
in the lateral wall of the straight tubular segment 11,
equally angularly spaced around the longitudinal axis A
of the segment.

[0069] Preferably, the movable latches 25 furthermore
have a diameter that is such as to project out of the lateral
wall of the straight tubular segment 11, on opposite sides
of the same wall.

[0070] On the other hand, the elastic member 26 pref-
erably consists of an elastic annular body preferably
made of elastomeric material, which is fitted on the
straight tubular segment 11, substantially coplanar to the
crown of latches 25, so as to surround the crown of latch-
es 25 and be able to elastically push all the latches 19
towards the centre of the straight tubular segment 11.
[0071] Moreindetail, in the example shown the screw-
stop device 18 preferably comprises two crowns of mov-
able latches 25 arranged along the straight tubular seg-
ment 11, one above the other; and two elastic members
26 each adapted to elastically keep a respective crown
of movable latches 25 in the locking position.

[0072] Finally, with reference to Figures 1 and 2, the
autofeed automatic screwdriver 1 is preferably moreover
provided with an in-feed pipe 30 preferably of flexible
type, which is adapted to connect the mouth of the sec-
ondary duct 8 to a screw feeding apparatus (not shown
in the figures) which, in turn, is capable of automatically
feeding a succession of screws 100 at inlet of the sec-
ondary duct 8 of the bit-holding head 2 via the in-feed
pipe 30.

[0073] The screw feeding apparatus is a machinery
already widely known in the field of autofeed automatic
screwdrivers, and therefore won’t be further described.
[0074] Generaloperation of autofeed automatic screw-
driver 1 is easily inferable from the description above,
and therefore does not require further explanations.
[0075] As regards, on the other hand, the bit-holding
head 2, the movable shutter 20 moves in guillotine-like
manner inside the outer casing 6, so as to obliquely ex-
tend, when the screw bit 3 is in the upper portion of main
duct 7, inside the main duct 7 at the joining/connecting
point with the secondary duct 8, thus to deflect/direct
each screw 100 coming out of secondary duct 8 towards
the lower portion 7 of main duct 7, with the tip turned
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towards the open end 7a of the same main duct 7.
[0076] The advantages connected to the particular
structure of the bit-holding head 2 are remarkable.
[0077] The automatic movement of movable shutter
20 prevents the screw bit 3 from being subjected to wear.
[0078] Furthermore, the autofeed automatic screw-
driver 1 is more compact than the ones currently known
and, in addition, does not have movable parts that, during
operation, can change the outer shape of the nose or
oblong lower section of the automatic screwdriver 1.
[0079] In addition, experimental tests have shown that
the movable shutter 20, by forming an extension of the
upper wall of secondary duct 8, allows to more effectively
deflect/direct the screws 100 towards the lower portion
of main duct 7.

[0080] Finally the guillotine-like movement of the plate-
like movable shutter 20 along a plane inclined with re-
spect to the longitudinal axis B of secondary duct 8 pre-
vents the screws 100 coming out of secondary duct 8
from autonomously moving the movable shutter 20.

Claims

1. An autofeed automatic screwdriver (1) comprising:
a bit-holding head (2) that houses inside a rotatable
screw bit (3) and is adapted to receive at inlet a suc-
cession of screws (100) that are arranged in se-
quence in front of the screw bit (3); and a motor as-
sembly (4) which is adapted to drive into rotation the
screw bit (3) about its longitudinal axis;
the bit-holding head (2) comprising: an outer casing
(6) internally provided with a substantially straight,
main duct (7) open at the bottom and which accom-
modates said screw bit (3) inside an upper portion
of the duct, and a substantially straight, secondary
duct (8) that branches off obliquely from the main
duct (7) and is dimensioned so as to convey a suc-
cession of screws (100) into the main duct (7), below
the screw bit (3); and a deflector assembly (17) which
is located substantially at the joining/ connecting
point between the main duct (7) and the secondary
duct (8), and is adapted to channel the screws (100)
coming out from the secondary duct (8) towards the
lower portion of the main duct (7);
the autofeed automatic screwdriver (1) being char-
acterized in that said deflector assembly (17) com-
prises: a movable shutter (20) which is inserted in
axially slidable manner in the outer casing (6) so that
it can move in a guillotine-like manner on a sliding
plane (P) inclined with respect to the longitudinal axis
(A) of the main duct (7), between a first operating
position in which the movable shutter (20) obliquely
intersects the main duct(7), atthe joining/connecting
point with the secondary duct (8), and a second op-
erating position in which the movable shutter (20)
does not protrude inside the main duct (7); and a
moving device (21) adapted to place the movable
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shutter (20) alternately in the first or in the second
operating position.

Automatic screwdriver according to Claim 1, char-
acterized in that the movable shutter (20) has a
plate-like structure.

Automatic screwdriver according to Claim 1 or 2,
characterized in that the sliding plane (P) of the
movable shutter (20) is substantially orthogonal to
the laying plane of the main (7) and secondary (8)
ducts.

Automatic screwdriver according to Claim 1, 2 or 3,
characterized in that the longitudinal axis (B) of the
secondary duct (8) is inclined with respect to the lon-
gitudinal axis (A) of the main duct (7) by an angle ()
of less than 75°; and/or that the sliding plane (P) of
the movable shutter (20) is inclined with respect to
the longitudinal axis (A) of the main duct (7) by an
angle (B) of less than 75°.

Automatic screwdriver according to any one of the
preceding claims, characterized in that the inclina-
tion angle (B) of the sliding plane (P) of the movable
shutter (20) with respect to the longitudinal axis (A)
of the main duct (7) is lower or equal to the inclination
angle (o) of the longitudinal axis (B) of the secondary
duct (8) with respect to the longitudinal axis (A) of
the main duct (7).

Automatic screwdriver according to any one of the
preceding claims, characterized in that the mova-
ble shutter (20), when placed in the first operating
position, is adapted to form an extension of the upper
wall of the secondary duct (8) that obliquely crosses
the main duct (7) .

Automatic screwdriver according to Claim 6, char-
acterized in that the movable shutter (20), when
placed in the first operating position, is adapted to
form an extension of the upper wall of the secondary
duct (8) which completely crosses the main duct (7)
up to reach the lateral wall of the main duct (7) on
the opposite side of the mouth of the secondary duct

(8).

Automatic screwdriver according to Claim 6 or 7,
characterized in that said extension of the upper
wall of the secondary duct (8) is inclined with respect
to the longitudinal axis (B) of the secondary duct (8).

Automatic screwdriver according to any one of the
preceding claims, characterized in that the outer
casing (6) is substantially V- or Y- shaped.

Automatic screwdriver according to Claim 9, char-
acterized in that the moving device (21) is accom-
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modated between the two diverging branches of the
V-or Y- shaped outer casing (6) that respectively
house the main duct (7) and the secondary duct (8).

Automatic screwdriver according to any one of the
preceding claims, characterized in that the moving
device (21) is an electrically- or pneumatically- op-
erated, linear actuator.

Automatic screwdriver according to any one of the
preceding claims, characterized in that the bit-hold-
ing head (2) furthermore comprises a bit-holding rod
(14) which extends coaxial to the longitudinal axis
(A) of the main duct (7), is inserted in axially slidable
and angularly rotatable manner in the outer casing
(6) so as to partly protrude inside the upper portion
of the main duct (7), and is finally integral with the
screw bit (3); said bit-holding rod (14) being mechan-
ically connected to the motor assembly (4) so as to
be driven into rotation about its longitudinal axis.

Automatic screwdriver according to claim 12, char-
acterized in that the bit-holding head (2) further-
more comprises a contrast spring (15) which is in-
terposed between the outer casing (6) and the bit-
holding rod (14), and is adapted to elastically coun-
teract the advancing/ descent of the bit-holding rod
(14) within the main duct (7), towards the open end
(7a) of the same main duct (7).

Automatic screwdriver according to any one of the
preceding claims, characterized in that the bit-hold-
ing head (2) furthermore comprises a screw-stop de-
vice (18) which is arranged along the lower portion
of the main duct (7), downstream of the joining/con-
necting point with the secondary duct (8), and is
adapted to stop each screw (100) which descends
along the main duct (7) towards the open end (7a) .

Automatic screwdriver according to any one of the
preceding claims, characterized in that the motor
assembly (4) is adapted to move axially the screw
bit (3) within the bit-holding head (2), so as to bring
the screw bit (3) in abutment against the head of the
screw (100) and then push the screw (100) along
the main duct (7), towards the open end (7a).

Patentanspriiche

1.

Automatischer Schraubendreher (1) mit automati-
scher Zuflihrung, umfassend: einen Bit-Haltekopf
(2), der einen drehbaren Schraubeinsatz (3) im In-
neren aufnimmt und so ausgelegt ist, dass er am
Einlass einen Stapel von Schrauben (100) aufneh-
men kann, die nacheinander vor dem Schraubein-
satz (3) angeordnet sind; und ein Motoraggregat (4),
die so ausgelegt ist, dass sie den Schraubeinsatz
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(3) um seine Langsachse in Drehung versetzt;
wobei der Bit-Haltekopf (2) umfasst: ein auReres Ge-
hause (6), das innen mit einem im Wesentlichen ge-
raden, unten offenen Hauptkanal (7) versehen ist
unddas den Schraubeinsatz (3)innerhalb eines obe-
ren Abschnitts des Kanals aufnimmt, und einen im
Wesentlichen geraden Sekundarkanal (8), der
schrag von dem Hauptkanal (7) abzweigt und so di-
mensioniert ist, dass er einen Stapel von Schrauben
(100) in den Hauptkanal (7) unterhalb des Schrau-
beinsatzes (3) befoérdert; und eine Umlenkanord-
nung (17), die sich im Wesentlichen an der Fu-
ge-/Verbindungsstelle zwischen dem Hauptkanal
(7) und dem Sekundéarkanal (8) befindet und so aus-
gelegt ist, dass sie die aus dem Sekundarkanal (8)
austretenden Schrauben (100) in Richtung des un-
teren Abschnitts des Hauptkanals (7) leitet;

wobei der automatische Schraubendreher (1) mit
automatischer Zufihrung dadurch gekennzeich-
net ist, dass die Umlenkeinheit (17) umfasst: einen
beweglichen Verschluss (20), die axial verschiebbar
in das dulere Gehause (6) eingesetzt ist, so dass
sie sich guillotinenartig auf einer Gleitebene (P), die
in Bezug auf die Langsachse (A) des Hauptkanals
(7) geneigt ist, zwischen einer ersten Betriebsposi-
tion, in der der bewegliche Verschluss (20) den
Hauptkanal (7) an der Fuige-/Verbindungsstelle mit
dem Sekundéarkanal (8) schrag schneidet, und einer
zweiten Betriebsposition, in der der bewegliche Ver-
schluss (20) nichtin das Innere des Hauptkanals (7)
vorsteht, bewegen kann; und eine Bewegungsvor-
richtung (21), die geeignet ist, den beweglichen Ver-
schluss (20) abwechselnd in die erste oder in die
zweite Betriebsposition zu bringen.

Automatischer Schraubendreher nach Anspruch 1,
dadurch gekennzeichnet, dass der bewegliche
Verschluss (20) eine plattenartige Struktur aufweist.

Automatischer Schraubendreher nach Anspruch 1
oder 2, dadurch gekennzeichnet, dass die Gleite-
bene (P) des beweglichen Verschlusses (20) im We-
sentlichen orthogonal zur Verlegeebene des Haupt-
(7) und Sekundarkanals (8) ist.

Automatischer Schraubendreher nach Anspruch 1,
2 oder 3, dadurch gekennzeichnet, dass die
Langsachse (B) des Sekundarkanals (8) in Bezug
auf die Langsachse (A) des Hauptkanals (7) um ei-
nen Winkel (o) von weniger als 75° geneigt ist;
und/oder dass die Gleitebene (P) des beweglichen
Verschlusses (20) in Bezug auf die Langsachse (A)
des Hauptkanals (7) um einen Winkel () von weni-
ger als 75° geneigt ist.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass der Neigungswinkel (R) der Gleite-
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12.

bene (P) des beweglichen Verschlusses (20) in Be-
zug auf die Langsachse (A) des Hauptkanals (7) klei-
ner oder gleich dem Neigungswinkel (a) der Langs-
achse (B) des Nebenkanals (8) in Bezug auf die
Langsachse (A) des Hauptkanals (7) ist.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass der bewegliche Verschluss (20),
wenn er in die erste Betriebsstellung gebracht wird,
geeignet ist, eine Verlangerung der oberen Wand
des Sekundarkanals (8) zu bilden, die den Hauptka-
nal (7) schrag kreuzt.

Automatischer Schraubendreher nach Anspruch 6,
dadurch gekennzeichnet, dass der bewegliche
Verschluss (20), wenn er in die erste Betriebsposi-
tion gebracht wird, so angepasst ist, dass er eine
Verlangerung der oberen Wand des Sekundarka-
nals (8) bildet, die den Hauptkanal (7) vollstandig
durchquert, bis er die Seitenwand des Hauptkanals
(7) auf der gegenuiberliegenden Seite der Miindung
des Sekundarkanals (8) erreicht.

Automatischer Schraubendreher nach Anspruch 6
oder 7, dadurch gekennzeichnet, dass diese Ver-
langerung der oberen Wand des Sekundarkanals (8)
in Bezug auf die Langsachse (B) des Sekundarka-
nals (8) geneigt ist.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass das aulRere Gehause (6) im wesent-
lichen V- oder Y-formig ist.

Automatischer Schraubendreher nach Anspruch 9,
dadurch gekennzeichnet, dass die bewegliche
Vorrichtung (21) zwischen den beiden divergieren-
den Schenkeln des V- oder Y-férmigen Auflenge-
hauses (6) untergebracht ist, die den Hauptkanal (7)
bzw. den Sekundarkanal (8) aufnehmen.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass die Bewegungsvorrichtung (21) ein
elektrisch oder pneumatisch betatigtes, lineares
Stellglied ist.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass der Bit-Haltekopf (2) ferner eine Bit-
Haltestange (14) aufweist, die sich koaxial zur
Langsachse (o) des Hauptkanals (7) erstreckt, axial
verschiebbar und winkelmaRig drehbar in das aule-
re Gehause (6) eingesetzt ist, so dass sie teilweise
in den oberen Teil des Hauptkanals (7) hineinragt,
und schlieBlich einstlickig mit dem Schraubbit (3)
ausgebildet ist; wobei die Bit-Haltestange (14) me-
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chanisch mit dem Motoraggregat (4) verbunden ist,
so dass sie um ihre Langsachse in Drehung versetzt
wird.

Automatischer Schraubendreher nach Anspruch 12,
dadurch gekennzeichnet, dass der Bit-Haltekopf
(2) auBRerdem eine Gegenfeder (15) umfasst, die
zwischen dem Aufengehause (6) und der Bit-Hal-
testange (14) angeordnet ist und so ausgelegt ist,
dass sie der Vorwarts-/Abwartsbewegung der Bit-
Haltestange (14) innerhalb des Hauptkanals (7) in
Richtung des offenen Endes (7a) desselben Haupt-
kanals (7) elastisch entgegenwirkt.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass der Bit-Haltekopf (2) auBerdem eine
Schraubenstoppvorrichtung (18) umfasst, die ent-
lang des unteren Abschnitts des Hauptkanals (7)
stromabwarts der Fuige-/Verbindungsstelle mit dem
sekundaren Kanal (8) angeordnet ist und geeignet
ist, jede Schraube (100) zu stoppen, die entlang des
Hauptkanals (7) zum offenen Ende (7a) hin absinkt.

Automatischer Schraubendreher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass das Motoraggregat (4) so ausgelegt
ist, dass es den Schraubeinsatz (3) im Inneren des
Einsatzhaltekopfes (2) axial verschiebt, um den
Schraubeinsatz (3) in Anlage an den Kopf der
Schraube (100) zu bringen und dann die Schraube
(100) entlang des Hauptkanals (7) zum offenen Ende
(7a) hin zu schieben.

Revendications

Visseuse automatique a alimentation automatique
(1) comprenant : une téte porte-embout (2) qui loge
un embout de vis (3) rotatif a I'intérieur de celle-ci et
est apte arecevoir, a une entrée, une succession de
vis (100) qui sont agencées en séquence devant
I'embout de vis (3) ; et un ensemble moteur (4) qui
est apte a mettre 'embout de vis (3) en rotation
autour de son axe longitudinal ;

la téte porte-embout (2) comprenant : une envelop-
pe extérieure (6) pourvue, a l'intérieur de celle-ci,
d’un conduit principal (7) sensiblement droit, ouvert
au bas et qui accueille ledit embout de vis (3) a I'in-
térieur d’'une portion supérieure du conduit, et d’'un
conduit secondaire (8) sensiblement droit qui se ra-
mifie obliquement a partir du conduit principal (7) et
est dimensionné de maniére a transporter une suc-
cession de vis (100) dans le conduit principal (7), au-
dessous de I'embout de vis (3) ; et un ensemble dé-
flecteur (17) qui est situé sensiblement au point de
jonction/liaison entre le conduit principal (7) etle con-
duit secondaire (8), et est apte a canaliser les vis
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(100) sortant du conduit secondaire (8) vers la por-
tion inférieure du conduit principal (7) ;

la visseuse automatique a alimentation automatique
(1) étant caractérisée en ce que ledit ensemble dé-
flecteur (17) comprend : un obturateur mobile (20)
qui est inséré de maniére a pouvoir coulisser axia-
lement dans I'enveloppe extérieure (6) de sorte qu’il
puisse se déplacer comme une guillotine sur un plan
coulissant (P) incliné par rapport a I'axe longitudinal
(A) du conduit principal (7), entre une premiére po-
sition opérationnelle a laquelle I'obturateur mobile
(20) est obliguement en intersection avec le conduit
principal (7), au point de jonction/liaison avec le con-
duit secondaire (8), et une seconde position opéra-
tionnelle a laquelle 'obturateur mobile (20) n’est pas
saillant a l'intérieur du conduit principal (7) ; et un
dispositif de déplacement (21) apte a placer 'obtu-
rateur mobile (20) en alternance a la premiere posi-
tion opérationnelle ou a la seconde position opéra-
tionnelle.

Visseuse automatique selon la revendication 1, ca-
ractérisée en ce que I'obturateur mobile (20) a une
structure en forme de plaque.

Visseuse automatique selon la revendication 1 ou
2, caractérisée en ce que le plan coulissant (P) de
I'obturateur mobile (20) est sensiblement orthogonal
au plan de pose du conduit principal (7) et du conduit
secondaire (8).

Visseuse automatique selon la revendication 1, 2 ou
3, caractérisée en ce que I'axe longitudinal (B) du
conduit secondaire (8) est incliné par rapport a I'axe
longitudinal (A) du conduit principal (7) d’un angle
(a)inférieura 75° ; et/ou en ce que le plan coulissant
(P) de I'obturateur mobile (20) est incliné par rapport
a I'axe longitudinal (A) du conduit principal (7) d’'un
angle (B) inférieur a 75°.

Visseuse automatique selon l'une quelconque des
revendications précédentes, caractérisée en ce
que I'angle d’inclinaison (B) du plan coulissant (P)
de l'obturateur mobile (20) par rapport a I'axe longi-
tudinal (A) du conduit principal (7) est inférieur ou
égal a I'angle d’inclinaison (o) de I'axe longitudinal
(B) du conduit secondaire (8) par rapport a I'axe lon-
gitudinal (A) du conduit principal (7).

Visseuse automatique selon I'une quelconque des
revendications précédentes, caractérisée en ce
que l'obturateur mobile (20), lorsqu’il est placé a la
premiére position opérationnelle, est apte a former
une extension de la paroi supérieure du conduit se-
condaire (8) qui croise obliquement le conduit prin-
cipal (7).

Visseuse automatique selon la revendication 6, ca-
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ractérisée en ce que I'obturateur mobile (20), lors-
qu’il est placé a la premiére position opérationnelle,
est apte a former une extension de la paroi supé-
rieure du conduit secondaire (8) qui croise comple-
tement le conduit principal (7) jusqu’a atteindre la
paroi latérale du conduit principal (7) sur le c6té op-
posé de 'embouchure du conduit secondaire (8).

Visseuse automatique selon la revendication 6 ou
7, caractérisée en ce que ladite extension de la
paroi supérieure du conduit secondaire (8) est incli-
née par rapport a I'axe longitudinal (B) du conduit
secondaire (8).

Visseuse automatique selon l'une quelconque des
revendications précédentes, caractérisée en ce
que I'enveloppe extérieure (6) est sensiblement en
forme de Vou de Y.

Visseuse automatique selon la revendication 9, ca-
ractérisée en ce que le dispositif de déplacement
(21) est accueilli entre les deux branches divergen-
tes de I'enveloppe extérieure (6) en forme de V ou
de Y qui logent respectivement le conduit principal
(7) et le conduit secondaire (8).

Visseuse automatique selon l'une quelconque des
revendications précédentes, caractérisée en ce
que le dispositif de déplacement (21) est un action-
neur linéaire électrique ou pneumatique.

Visseuse automatique selon 'une quelconque des
revendications précédentes, caractérisée en ce
que la téte porte-embout (2) comprend en outre une
tige porte-embout (14) qui s’étend coaxialement a
I'axe longitudinal (A) du conduit principal (7), est in-
sérée de maniére a pouvoir coulisser axialement et
tourner angulairement dans I'enveloppe extérieure
(6) afin de faire partiellement saillie a I'intérieur de
la portion supérieure du conduit principal (7), et est
finalement intégrée a I'embout de vis (3) ; ladite tige
porte-embout (14) étant reli€¢e mécaniquement a
'ensemble moteur (4) de maniere a étre mise en
rotation autour de son axe longitudinal.

Visseuse automatique selon la revendication 12, ca-
ractérisée en ce que la téte porte-embout (2) com-
prend en outre un ressort de contraste (15) qui est
interposé entre I'enveloppe extérieure (6) et la tige
porte-embout (14), et est apte a compenser élasti-
quement I'avancée/la descente de la tige porte-em-
bout (14) a l'intérieur du conduit principal (7), vers
I'extrémité ouverte (7a) du méme conduit principal

7).

Visseuse automatique selon l'une quelconque des
revendications précédentes, caractérisée en ce
que la téte porte-embout (2) comprend en outre un
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dispositif de butée de vis (18) qui est agencé le long
de la portion inférieure du conduit principal (7), en
aval du point de jonction/liaison avec le conduit se-
condaire (8), et est apte a arréter chaque vis (100)
qui descend le long du conduit principal (7) vers I'ex-
trémité ouverte (7a).

Visseuse automatique selon l'une quelconque des
revendications précédentes, caractérisée en ce
que I'ensemble moteur (4) est apte a déplacer axia-
lementI’emboutde vis (3) a l'intérieur de la téte porte-
embout (2), de maniére a amener 'embout de vis
(3) enbutée contre latéte de la vis (100) puis a pous-
ser la vis (100) le long du conduit principal (7), vers
I'extrémité ouverte (7a).
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