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(57)  Adoor opening or gate opening device compris-
ing a first drive shaft (1) adapted to be connected to a
motor, a first worm (2) fitted to said first drive shaft (1), a
second drive shaft (3) adapted to receive motion from
said first drive shaft (1), a first toothed wheel (4) fitted to
said second drive shaft (3) and meshed with the first
worm (2) to receive motion therefrom, a second worm

Door opening or gate opening device with simplified mechanical transmission

(5) located on the second drive shaft (3), a third drive
shaft (6) connected to a gate opening arm (7), a second
toothed wheel (8) fitted to said third drive shaft (6) and
meshed with the second worm (5) to receive motion
therefrom, said device comprising a fourth drive shaft (9),
adapted to receive motion from the first drive shaft (1)
and to transmit it to the third drive shaft (6).
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Description

[0001] The presentinvention relates to a door opening
or gate opening device according to the preamble of the
main claim.

At the current state of the art, doors or gates with auto-
matic opening use a reduction gear which transmits the
motion of an electric motor to a gate-opening arm. The
transmission ratio is relatively high, as the fast movement
of the motor must be translated into a relatively slow
movement of the gate-opening arm. The dimension of
the teeth and the diameter of the gear wheels used in
the reduction gear is relatively high to allow transmission
of the force necessary to open and close a gate which
may also be heavy.

[0002] A problem of currentdoor opening or gate open-
ing devices is that this reduction gear is somewhat cum-
bersome and heavy. Moreover, in current devices a rel-
atively powerful, and therefore costly, motor is neces-
sary.

An object of the present invention is therefore to produce
a device that allows the aforesaid drawbacks to be over-
come, a particular object is to produce a door opening or
gate opening device of small dimensions.

Another object of the present invention is to produce a
door opening or gate opening device which allows the
use of a less powerful motor.

[0003] Said objects are achieved by a door opening or
gate opening device whose novel features are set forth
in the appended claims.

The invention will be better understood from the following
detailed description, provided purely by way of non-lim-
iting example, of an embodiment illustrated in the sole
figure, which shows a perspective view of the door open-
ing or gate opening device.

[0004] To avoid repetition, hereafter the device ac-
cording to the invention will be referred to as gate opening
device, although it is evident that it can also be used for
opening doors and gates with one or two wings or the like.
In gate opening devices currently available on the mar-
ket, the gate opening arm performs a rotation of 90°, to
take the gate from a closed position to an open position
or vice versa. It is normally connected to a vertical shaft,
fitted to which is a toothed wheel, which receives motion
from an electric motor through a mechanical reduction
device. Therefore, this toothed wheel only operates along
a 90° arc and is thus under-used. The present invention
achieves the desired results by splitting the transmission
and transmitting the force to two opposed points of this
toothed wheel. This allows the use of a smaller toothed
wheel and a reduction in the overall dimensions of the
gate opening device.

[0005] With reference to the embodiment shownin the
figure, it can be seen that this gate opening device com-
prises a first drive shaft 1 adapted to be connected to a
motor (not represented for simplicity), a first worm 2 fitted
to -or however coaxially mounted on- said first drive shaft
1, a second drive shaft 3 adapted to receive motion from

10

15

20

25

30

35

40

45

50

55

said first drive shaft 1, a first toothed wheel 4 fitted to -or
however coaxially mounted on- said second drive shaft
3 and meshed with the first worm 2 to receive motion
therefrom, a second worm 5 located on the second drive
shaft 3, a third drive shaft 6 connected to a gate opening
arm 7, a second toothed wheel 8 fitted to -or however
coaxially mounted on- said third drive shaft 6 and meshed
with the second worm 5 to receive motion therefrom. The
second drive shaft 3 is side by side with a fourth drive
shaft 9, adapted to receive motion from the first drive
shaft 1 and to transmit it to the third drive shaft 6. Pref-
erably but not necessarily the rotation axes of the two
shafts 3, 9 are substantially parallel one with another.
[0006] A third toothed wheel 10 is fitted to -or however
coaxially mounted on- said fourth drive shaft 9 and
meshed with the first worm 2 to receive motion therefrom,
while a third worm 11 is located on said fourth drive shaft
9 and meshed with said second toothed wheel 8 to trans-
mit motion thereto. Preferably but not necessarily the ro-
tation axes of the worms 5, 11 are substantially parallel
one with another. The bearings 13 allow a rotating cou-
pling of the second and to the fourth drive shaft 3 and 9.
The bearing 14 allows rotating coupling of the third drive
shaft 6 located normally to the previous shafts. A box 16
(the top half is not represented in the figure to show the
device according to the invention contained therein)
houses the gate opening device. The box 16 is made of
two metal blocks in which the appropriate housings of
the various components of the gate opening device have
been produced.

[0007] In order to simplify the costruction, the second
and the fourth drive shaft 3 and 9 are preferably identical,
as preferably are the first and the third toothed wheel 4
and 10 and the second and third worm 5 and 11. More
generally, the transmission ratio between the first worm
2 and the first toothed wheel 4 is preferably equal to the
transmission ratio between the first worm 2 and the fourth
toothed wheel 10 and, still preferably, the transmission
ratio between the second worm 5 and the second toothed
wheel 8 is equal to the transmission ratio between the
third worm 11 and the second toothed wheel 8. Toreduce
noise and improve efficiency, the teeth of the first and of
the third toothed wheel meshed on the first worm 2 are
inclined. The transmission ratio between the first worm
2 and said first and third toothed wheels 4 and 10 is 27:
1. The transmission ratio between said second and third
worms 5 and 11 and said second toothed wheel 8 is 27:
1. The overall transmission ratio is 729:1.

[0008] Advantageously the second 3 and fourth drive
shaft 9 are mounted on the bearings 13 so as to be able
to slide axially back and forth (arrows F) as much as to
adapt itself to the manufacture inaccuracies of the first 4
and/or the second 9 and/or the third toothed wheel 10
and/or the first 2 and/or the second 5 and/or the third
worm 11, allowing the second 3 and fourth drive shaft 9
to remain simultaneously meshed with the second
toothed wheel 8 during operation. Approximately the sec-
ond 3 and fourth drive shaft 9 can slide axially by at least
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one fourth of the pitch of the second toothed wheel 8,
and more preferably they can slide by at least half pitch.
However preferably the axial sliding of the second 3 and
fourth drive shaft 9 is equal to or smaller than the pitch
of the second toothed wheel 8. The above mentioned
axial slidings allow the various gears of the door- or gate
opening device be manufactured with no need of unduly
strict tolerances, and hence with reasonably limited man-
ufacturing costs. However the axial sliding of of the two
shafts 3, 9 can be limited by suitable mechanical stops,
and the two shafts 3, 9 do not need to be axially preloaded
by springs or other elastic components.

[0009] The toothed wheels are made of sintered ma-
terial and have a pitch circle diameter of 33.75 mm, while
the drive shafts are made of C40 steel. The second and
the third worm 5, 11 are produced on the second and
fourth drive shaft 3, 9, and mesh at diametrically opposed
points of the second toothed wheel 8. The first worm 2
is fitted to -or however coaxially mounted with- the first
drive shaft 1.

[0010] Asitis known, worms allow motion to be trans-
mitted in one direction, but not in the opposite direction.
The motor can therefore move the gate, but pressure on
the gate cannot move the motor and the device according
to the invention.

In the opening or closing movement of the gate opening
arms integral with a wing of the gate, the toothed wheel
8 uses two 90° sectors of a circle.

[0011] During operation, the device according to the
invention receives motion from an electric motor that ro-
tates the first drive shaft 1, on which the first worm 2 is
located. The motion is transmitted to the first and to the
third toothed wheel 4 and 10 with a transmission ratio of
27:1. Said toothed wheels rotate the respective drive
shafts 3 and 9 with the respective worms 5 and 11, which
transmit motion to second toothed wheel 8 which, fitted
to the third drive shaft 6, moves the gate opening arm 7.
[0012] Duetothe factthattheline of force transmission
is split between the second and fourth drive shaft, the
toothed wheels can have lower diameters and modules
and the gate opening device can be more compact.
This also allows the use of motors with lower power with
respect to those currently used.

Claims

1. A door opening or gate opening device comprising
a first drive shaft (1) adapted to be connected to a
motor, a first worm (2) driven by said first drive shaft
(1), a second drive shaft (3) adapted to receive mo-
tion from said first drive shaft (1), afirsttoothed wheel
(4) integral with or fixed to said second drive shaft
(3) and meshed with the first worm (2) to receive
motion therefrom, a second worm (5) located on the
second drive shaft (3), a third drive shaft (6) connect-
edto agate openingarm (7), a second toothed wheel
(8) integral with or fixed to said third drive shaft (6)
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10.

and meshed with the second worm (5) to receive
motion therefrom, characterized by comprising a
fourth drive shaft (9), adapted to receive motion from
the first drive shaft (1) and to transmit it to the third
drive shaft (6).

The door opening or gate opening device according
toclaim 1, characterized in that it comprises a third
toothed wheel (10) integral with or fixed to said fourth
drive shaft (9) and meshed with the first worm (2) to
receive motion therefrom.

The door opening or gate opening device according
toclaim 1, characterized in that it comprises a third
worm (11) located on said fourth drive shaft (9) and
meshed with said second toothed wheel (8) to trans-
mit motion thereto.

The door opening or gate opening device according
to claim 2, characterized in that said third toothed
wheel (10) is substantially identical to said first
toothed wheel (4).

The door opening or gate opening device according
to claim 3, characterized in that said third worm
(11) is substantially identical to said second worm

(5).

The door opening or gate opening device according
to claim 4, characterized in that said first toothed
wheel (4) and said third toothed wheel (10) have in-
clined teeth.

The door opening or gate opening device according
to claim 4, characterized in that the transmission
ratio between the first worm (2) and said first and
third toothed wheels (4, 10) is 27:1.

The door opening or gate opening device according
to claim 5, characterized in that the transmission
ratio between said second and third worms (5, 11)
and said second toothed wheel (8) is 27:1.

The door opening or gate opening device according
to claim 1, characterized in that said second (3)
and fourth drive shaft (9) are rotatably mounted so
as to be able to slide axially adapting themselves to
the manufacture inaccuracies of the first (4) and/or
second (8) and/or third worm (11), allowing the sec-
ond (3) and fourth drive shaft (9) to remain simulta-
neously meshed with the second toothed wheel (8)
during operation.

The door opening or gate opening device according
toclaim 9, characterized in that the second (3) and
fourth drive shaft (9) can slide axially by a maximum
travel equal to or greater than one fourth of the pitch
of the second toothed wheel (8), optionally equal to
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or greater than half of such pitch.

The door opening or gate opening device according
to claim 10, characterized in that the second (3)
and fourth drive shaft (9) can slide axially by a max-
imum travel equal to or smaller than the pitch of the
second toothed wheel (8).

The door opening or gate opening device according
to claim 2, characterized in that the transmission
ratio between the first worm (2) and the first toothed
gear (4) is equal to the transmission ratio between
the first worm (2) and the fourth toothed gear (10).

The door opening or gate opening device according
to claim 1, characterized in that the transmission
ratio between the second worm (5) and the second
toothed gear (8) is equal to the transmission ratio
between the third worm (11) and the second toothed
gear (8).
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