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Description

[0001] The invention relates to a safety drive unit in
combination with a movable protection screen, particu-
larly in manufacturing machines, the said unit compris-
ing at least one drive motor connected with the protec-
tion screen by a mechanical transmission.
[0002] The use of self-locking helical gears as safety
drive units is known from the documents EP-A-p 275
418 and US-A-3 813 958 which however do not disclose
the use of a self-locking helical gear as a transmission
for driving a movable protection screen by an associated
drive motor.
[0003] The protection screens, in particular in the au-
tomatic manufacturing machines are at present of great
importance for the protection against accidents of the
operators, as well as for the screening of the noise pro-
duced by the machines themselves. This entails the ne-
cessity of constructing protection screens as for exam-
ple guards that are always more sturdy, ergonomically
integrated with the machine, that have to be easily and
rapidly moved from the position of closure to the one of
opening. The attempt to satisfy all these requirements
has lead to noticeable increase in weight and to avoid
the use of elements of protection of a traditional sash
type, for making the same in form of covers that can be
raised and lowered.
[0004] According to a preceding application of the
same Applicant (published as EP-A-0 959 008), the pro-
tection screens are in the form of angled covers or an-
gled walls that extend themselves in the closed position
in such a manner as to cover the front side of the ma-
chine as well as the top one, thus substantially com-
pletely separating towards the outside the accessible
sides of the working units of the machine. For the pur-
pose of obtaining a modularity and a movement such as
to reduce the encumbrances, these protection screens
are restrained in a moveable manner to a support struc-
ture of the machine by means of supports in form of an
articulated quadrilateral, of a substantially trapezoidal
shape in particular a rectangular trapeze.
[0005] The protection screens are notably heavy and
require therefore means that effectively prevent a return
of the same to the lowered position of closure when they
are taken to the open position for access to the working
units of the machine.
[0006] Obviously it is possible to anticipate the use of
mechanical locking means that are activated by the op-
erators themselves. Once activated these means solve
in a perfect manner to keep the screens in the open po-
sition. Never the less the necessity still remains of an
active intervention of activation by the operator, that for
reasons of laziness, haste or ignorance can omit the ac-
tivation of the locking means. In these conditions the no-
table weight of the raised screens can force a non suit-
able transmission also if this is of a reversible type, with
consequences that can limit themselves to a damaging
of the means of movement of the screens up to the injury

of the operator.
[0007] It is also possible to provide for automatic lock-
ing means that enter into operation at the moment the
open position of the corresponding protection screen is
reached. Never the less in this case the said automatic
mechanism require very complex and costly construc-
tions if one wants to provide for the automatic locking in
position also for the intermediate positions. Furthermore
also in their most simple version it is necessary to pro-
vide for different working units that contribute to detect
the position of the screens and activate the means, for
the reason there is always a danger of malfunction of
the installation for automatically locking in position that
without additional means of signaling can also remain
ignored by the operator.
[0008] The invention has the scope of perfecting a
safety drive unit in combination with a movable protec-
tion screen of the type described at the beginning in
such a manner whereby intervention of the operator is
not necessary to ensure the locking in the raised posi-
tion of the screens themselves and thus avoiding also
the use of mechanisms external to the transmission also
if of an automatic type, the whole thanks to relative sim-
ple and low cost means relative to the traditional auto-
matic means and allowing a great resistance of selflock-
ing and of transmission.
[0009] The invention attains the above aim with a
safety drive unit of the type described at the beginning
and characterized by the following features:

a) the transmission is a twinworm gear transmission
formed by a pair of parallel helical gears (22, 23),
one of them called drive gear (23) being dynamical-
ly connected with the drive motor (25, 26) and the
other called driven gear (22) being dynamically con-
nected with the protection screen, and which helical
gears (22, 23) engages between each other with
theirs helical threads (122, 122'; 123, 123') having
different pitches, in such a manner, that the rotation
of the drive gear (23) in the two directions causes
the rotation in the two directions of the driven gear
(22), whereas a rotation of the driven gear (22) in
one of the two directions causes a locking under-
pinning of the same in or with the drive gear (23)
that prevents the rotation;
b) each helical gear is formed by two axial halves
each with its own helical thread and the said helical
threads of the said two halves being symmetrical to
each other relative to the mean plane transversal to
the axis of rotation, whereas the helical threads of
the two halves of an helical gear engages with the
helical treads of the associates half of the other hel-
ical gear.

[0010] A twinworm gear in itself constructively real-
ised as indicated in the above feature a) is known for
example from a previous publication of the inventor B.
Popper of the Nicholas Chironis Associate Editor and is
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based substantially on the pitch difference between the
two helical gears. Eventually also the diameters can be
different contributing to obtain a preestablished trans-
mission ratio.
[0011] According to a preferred embodiment of the in-
vention, the two symmetrical threads are distanced by
an intermediate section without thread.
[0012] Furthermore, according to an other preferred
embodiment of the invention, the output shaft that is in-
tegral rotary wise with the driven gear drives the thread-
ed rod of a further transmission formed by a threaded
rod and a screwed nut gear and which further transmis-
sion drives in its turn the protection screen.
[0013] According to a further advantageous embodi-
ment of the invention, the drive shaft on which the drive
gear is fitted is laterally offset relative to the driven shaft
and two separate motors are connected to the drive
shaft each of which is connected rotary wise to one of
the two opposite ends of said drive shaft.
[0014] Advantageously one of the two motors con-
sists of an electric motor and is the main motor, whereas
the other motor is the emergency motor and consists
preferably of a motor of the pneumatic type.
[0015] The safety drive unit apart from offering in a
simple and automatic manner the locking in any position
of lifting of the screen driven by the same allows also
the activation in case of a breakdown of the main motor
or lack of electrical power. Furthermore such unit is con-
structively of very limited dimensions and avoids prob-
lems of encumbrance, whereas it can be mounted in an
analogous manner to any known linear actuator, also in
an articulated manner to its two opposite ends of the box
of the unit and of the nut sliding on the threaded rod.
[0016] This allows for the use with a protection screen
that is mounted vertically movable in the two directions
and forward and backward with regards to the front side
of the machine thanks to a device of articulation in form
of an articulated trapeze.
[0017] In this case, in correspondence to one of the
axes of articulation, preferably the axis of articulation
lower than the stationary support structure a transmis-
sion shaft is provided with a radial arm to which a second
axis is articulated in an oscillating manner according to
an axis parallel to the transmission shaft in form of a
threaded nut sliding on a threaded rod, whereas the
transmission box is articulated to an additional part of
the support structure of the machine in manner oscillat-
ing around an axis parallel to the axis of articulation of
the threaded nut.
[0018] Thanks to the considerable compactness of
the transmission, with the two motors the pair of helical
gears, the threaded rod and the threaded nut, it is pos-
sible to sub-divide a protection cover of a machine into
individual screens each of which has a separate device
of articulated suspension to the support structure of the
machine in combination with its own drive unit.
[0019] This is particularly advantageous in a modular
machine in which the same is sub-divided in individual

prefabricated modules, each of which carries a prees-
tablished number of working units together with its own
support structure and its own drive units and its section
of cover, the said parts being made for each module in
a manner to connect to the adjacent prefabricated mod-
ules.
[0020] The invention has additional features that are
subject of the other dependent claims.
[0021] The features of the invention and the advanta-
geous derived therefrom are evidenced in greater detail
from the following description of an executive example
illustrated as a non limiting title in the attached
drawings , in which:

The Fig. 1 illustrates a view in perspective of a ma-
chine formed by a plurality of base frame modules
in form of a table with protection screens and safety
drive units according to the invention.
The Figs. 2 and 3 illustrate a detail relative to the
protection screen associated with one of the mod-
ules of the machine according to Fig. 1 with the
screen raised and with the screen lowered.
The Fig. 4 is a view in perspective of an enlarged
detail of the suspension device in form of an artic-
ulated trapeze of the protection screen according to
the Figs. 2 and 3.
The Fig. 5 illustrates a section according to a
through plane for the axes of the output and input
shafts of the drive unit according to the invention.
The Fig. 6 illustrates in a lateral view the detail rel-
ative to the two helical gears of the device according
to the invention.
The Figs. 7 and 9 illustrate a lateral view of a module
of the machine schematized according to the pre-
ceding Figures with the protection screen in an
open position, in an intermediate open position and
in a closed position.

[0022] With reference to the Fig. 1 a machine accord-
ing to the invention, in particular a machine for process-
ing tobacco and more specifically a machine for packing
cigarettes has a support bed of the individual manufac-
turing units made in shape of a table 1. This framework
in form of a table 1 is of the type for example described
in the patent EP816714 of the same titular. In this con-
struction, the manufacturing units, the transmission
units and the drive units are made prefabricated each
in form of an independent modular element with an own
support structure or box, which is provided with prees-
tablished mounting means to, on or inside the frame-
work in form of a table.
[0023] In this case, in the example illustrated the mod-
ular unit of manufacture, of transmission and of drive
are not illustrated in detail, as they are not part of the
present invention. The framework in form of a table is
instead sub-divided into individual modular elements
101, 201, 301, transversally to the longitudinal exten-
sion of the machine, according to what described in a
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preceding application of the titular having the number
SV98A0003.
[0024] With reference to an additional feature of the
invention, apart from the base framework in form of a
table 1 sub-divided in modules 101, 201, 301, the ma-
chine according to the invention has at least one chan-
nel, in particular two channels of distribution of the ca-
bles, conduits or other lines of supply, of control or for
other functions. This or these channels 2, 3 extend
themselves advantageously in a position of non inter-
ference and in a preferential manner along the rear lon-
gitudinal side of the machine, in special manner in a po-
sition on top, or in any case in the area of the maximum
top encumbrance of the machine.
[0025] The channels of distribution 2, 3 are supported
in this case by risers 4 that are provided in pairs on the
opposite side ends of each module 101, 201, 301 of the
framework in form of a table 1. Therefore adjacent mod-
ules 101, 201, 301 have also adjacent risers 4.
[0026] A removable cover 5 is mounted to a longitu-
dinal beam that is segmented substantially correspond-
ing to the modular segments of the channels 2, 3 and is
parallel to the channel or channels 2, 3 themselves and
extends itself substantially at the level of said channels,
or that is advantageously formed by the same channels
2, 3. Also this cover 5 is made modular, or is formed by
individual segments of covers that complete themselves
in order to form a single cover and that are divided be-
tween each other in a manner corresponding to the
modules 101, 201, 301 of the framework in form of a
table 1. Each module 101, 201, 301 of the framework in
form of a table 1 has therefore its part of the cover 205.
This can also be previously mounted to the correspond-
ing part of the beam or channel 201, 301, 202, 302, 103,
303, before the reciprocal assembly of the modules
101,201, 301 of the framework in form of a bed 1.
[0027] With reference to rear and top position of the
support beam of the segments 205 of the cover 5, the
said cover 5 and the corresponding modules are made
with a shape substantially in form of a L with a branch
305 substantially horizontal and above that covers the
machine on top and a vertical branch 405 that covers
the front part and that can extend itself up to the level
of the plane of the modules 101, 201, 301 of the frame-
work in form of a table 1, or if necessary down to the
ground.
[0028] With reference to the Figs. 1, 2, and 3, the in-
dividual modules of the protection screens or of the cov-
er 205 are formed in two parts, that is a top part sepa-
rated from the vertical or substantially vertical part de-
signed to overlap on the front side and that is mounted
in a removable manner to the top part. In the Figs. 1 to
3, the said front part substantially vertical is not illustrat-
ed to allow for a better view of the additional constructive
elements.
[0029] The segments of the protection cover are fitted
to the corresponding segment of the beam or channel
103, 203, 303, in a manner folding upwards. In particu-

lar, the segments 205 of the cover are supported canti-
levered from the front of the segment of the beam of the
channel 103, 203, 303 and are articulated in an oscillat-
ing manner around an horizontal axis.
[0030] To be noted is that in the closed condition, the
segments 205 of the cover do not exceed the total space
in height defined by the top side of the channel 2, 3.
Furthermore advantageously the segments of the cover
205 are articulated cantilevered from the front side of
the segment of the beam or of the modular segment of
the channel 103, 203, 303 thanks to a device of articu-
lation in form of an articulated parallelogram, in partic-
ular an articulated trapeze that is illustrated with regards
the constructive detail in Fig. 4 and that is illustrated
schematically in Figs. 7 to 9. Said articulated trapeze is
overall indicated with 7 and that has a mounting plate
107 supported cantilevered by pairs of arms of articula-
tion 207, 307 provided on each front of the plate 107
and articulated respectively in correspondence to the
front edge and the rear one of the said plate 107, where-
as the opposite extremity of the two arms 207, 307 are
articulated in vertical points distanced 407, 507 at the
front side of the corresponding segment of the beam of
the channel 103, 203, 303. The movement of opening
and closure can be obtained in different ways, for exam-
ple by means of linear actuators or other traditional drive
units.
[0031] In the Figs. 7 to 9, a transversal section of a
module 101, 201, 301 of the framework in form of a table
1 is illustrated with the columns 4, the channel 2, 3 or a
generic beam and with the corresponding module of the
cover 205. As is evident the total encumbrance in height
of the machine is calibrated on the mean height of a man
with his arm raised and furthermore, the fulcra of the
device of articulation 7 are illustrated and in dotted lines
the arms 207, 307 of the same. The length of the arms
and the position of the fulcra is such, that during the an-
gular motion upwards of the cover module 205, the ver-
tical branch of the same carries out at least for a part of
the motion a movement substantially rectilinear or ver-
tical or in any case substantially parallel to itself, and
with a very much reduced component of outward motion
in direction of the front of the machine. The outward mo-
tion takes place only and in a limited measure at the end
of the angular motion in direction of opening of the cover
segment 205. In order to limit the space in front towards
the outside, additionally, the long section of the free bot-
tom edge of the segments 205 of the cover is slightly
folded inwards for a certain length of the vertical exten-
sion of the said vertical branch of the cover 5. This type
of motion of opening the cover 5, allows both to limit the
space required by the machine, as well as to avoid dan-
ger to the operators.
[0032] With reference to the Figs. 1 to 3, 5 and 6, the
activation of the motion of each segment of the cover or
of the protection screen 5 is obtained with a particular
type of linear actuator 8 that is articulated in 108 with its
box 18 to a part of the structure of the corresponding
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module 101, 102,103, whereas it is articulated in 119
with a slider 19 at a radial arm rotary wise integral with
the shaft of articulation 7 of the shaft of articulation 507
of the articulated trapeze 7 of suspension of the seg-
ment of the screen 5.
The axes of articulation 108 and 119 are parallel to the
axis of the shaft of articulation 507 that transmits the
motion to the screen 5.
[0033] The slider 19 is formed by a threaded nut en-
gaged on a threaded rod 20 driven rotary wise by a driv-
en output shaft 21 of the actuator.
[0034] The output shaft has a driven helical gear 22
that engages with a parallel helical drive gear 23 and
that is fitted in a manner revolving together with the
same on the input shaft 24 of the drive unit 8. The input
shaft and the driven helical gear are therefore parallel
to the output shaft and to the driven helical gear asso-
ciated with the same. Therefore the ends of the input
shaft 24 become directly accessible, both and in corre-
spondence of the same the input shaft is dynamically
connected to a main drive motor 25 and to an additional
auxiliary emergency motor 26.
[0035] The main motor 25 is preferably of the electri-
cal type, whereas the auxiliary emergency motor is of
the pneumatic type.
[0036] The pair of helical gears 22, 23 is illustrated in
more detail in Fig. 6. The two helical gears are of the
type based on the concept conceived by B. Popper and
of the so called "Twinworm gear". (Nicholas Chironis,
Associate editor).
[0037] This type of gear allows to transmit a rotation
when the torque is transmitted from the drive gear 23.
When instead the torque is transmitted in opposite di-
rection from the driven gear to the one of drive, one has
a reciprocal underpinning effect, and therefore effective-
ly preventing the rotation in any direction of rotation. This
effect is obtained thanks to the fact the two gears have
helical threads 122, 123, with different pitches between
each other.
[0038] The pair of helical gears according to the in-
vention have furthermore different diameters and is
made according to a perfecting of the above mentioned
principle that improves the features of transmission and
of automatic locking or irreversibility.
[0039] In fact, each helical gear is formed by two axial
segments each of which has a helical thread 122, 123,
122', 123'. The two helical threads 122, 122', and 123,
123' of the two helical gears 22, 223 are made symmet-
rically identical to each other relative to a median plane
transversal to the axis and are interspaced by an inter-
mediate section 222, 223 without thread.
[0040] Thanks to this realization of the pair of gears,
when the motion is transmitted to the helical drive gear,
the same drags revolving the driven helical gear 22.
When instead the rotary motion is applied to the driven
helical gear, for example because of the rotation of the
threaded rod through the action of the notable weight of
the screen segment 5 that weighs down on the threaded

nut, the driven gear 22 tends to underpin itself in the
drive gear 23, whereby the threaded rod and the output
shaft are automatically locked from revolving preventing
the descent of the cover because of its own weight and
for forcing the drive transmission. The greater the force
that acts in direction of rotation of the driven helical gear
2, the greater is the underpinning of the latter with the
helical drive gear 23.
[0041] The segment of the protection screen 5 is
therefore always firmly locked in position against an ac-
cidental return into the position of closure, in any inter-
mediate position of lift and in the completely raised po-
sition without requiring automatic installations of control
and actuation of devices locking the segment of screen
5 in position or still worse locking means in removable
positions and of the manually driven type.
[0042] Naturally, the invention is not limited to what
described and illustrated, above all constructively, the
whole without abandoning the informative principle de-
scribed above and claimed below.

Claims

1. Safety drive unit in combination with a movable pro-
tection screen (5, 205), particularly in manufactur-
ing machines, the said unit comprising at least one
drive motor (25, 26) connected with the protection
screen (5, 205) by a mechanical transmission,
characterized by the following features:

a) the transmission is a twinworm gear trans-
mission formed by a pair of parallel helical
gears (22, 23), one of them called drive gear
(23) being dynamically connected with the drive
motor (25, 26) and the other called driven gear
(22) being dynamically connected with the pro-
tection screen, and which helical gears (22, 23)
engages between each other with theirs helical
threads (122, 122'; 123, 123') having different
pitches, in such a manner, that the rotation of
the drive gear (23) in the two directions causes
the rotation in the two directions of the driven
gear (22), whereas a rotation of the driven gear
(22) in one of the two directions causes a lock-
ing underpinning of the same in or with the drive
gear (23) that prevents the rotation;
b) each helical gear (22, 23) is formed by two
axial halves each with its own helical thread
(122, 122'. 123, 123') and the said helical
threads (122, 122', 123, 123') of the said two
halves being symmetrical to each other relative
to the mean plane transversal to the axis of
rotation , whereas the helical threads (123,
123') of the two halves of an helical gear (23)
engages with the helical thread (122, 123) of
the associated half of the other helical gear
(22).
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2. Safety drive unit according to the claim 1, charac-
terized by the fact that the two symmetrical threads
(122, 122', 123, 123') are distanced by an interme-
diate section without thread (222, 223).

3. Safety drive unit according to claims 1 or 2, char-
acterized by the fact that the output shaft (21) that
is integral rotary wise with the driven helical gear
(22) drives the threaded rod (20) of a further trans-
mission of a threaded rod and threaded nut (19) that
in its turn drives the motion of the protection screen
(5, 205).

4. Safety drive unit according to one or more of the
preceding claims characterized by the fact, that
the drive shaft (24) on which the drive gear (23) is
fitted is laterally offset relative to the driven shaft
(21) and two separate motors (25, 26) are connect-
ed to the drive shaft (24) each of which is connected
rotary wise to one of the two opposite ends of said
drive shaft (24).

5. Safety drive unit according to the claim 4, charac-
terized by the fact that one of the two motors (25)
is constituted by an electrical motor and is the main
motor, whereas the other motor (26) is the emer-
gency motor and is preferably formed by a motor of
the pneumatic type.

6. Safety drive unit according to one or more of the
preceding claims, characterized by the fact that it
constitutes a linear actuator (8) with double motors
and has an encumbrance such that it can be mount-
ed substantially in the same manner as the usual
linear actuators.

7. Safety drive unit according to the claim 6, charac-
terized by the fact that the box (18) of the device
has a seat of articulation (108), whereas the thread-
ed nut (19) sliding on the threaded rod (20) also has
joints of articulation (119) for oscillations around ax-
is transversal to the longitudinal axis of the threaded
rod (20)

8. Safety drive unit according to any of the claims 1 to
7 characterized by the fact that the protection
screen comprises a support of motion in form of an
articulated parallelogram, in particular of an articu-
lated trapeze (7) and that between a part of a car-
rying structure to which the screen is associated,
and a radial arm driving revolving a transmission
shaft (507) of the articulated trapeze, a linear actu-
ator (8) is interposed formed by the drive unit.

9. Safety drive unit according to the claim 8, charac-
terized by the fact that the protection screen is sub-
divided in more segments each with articulation on
a part of the carrying structure with a trapeze or oth-

er articulated quadrilateral (7) and to which is con-
nected its own drive unit (8).

10. Safety drive unit according to the claims 8 or 9,
characterized by the fact that the protection screen
comprises a transversal section in shape of a invert-
ed L, the two parts being removable from each oth-
er.

11. Safety drive unit according to one or more of the
preceding claims 8 to 10, characterized by the fact
that the drive motion of the movement of the screen
(5) of protection is transmitted by the shaft (507) of
the articulated quadrilateral (7) coinciding with the
lower axis of articulation of the stationary support
structure of the cover.

Patentansprüche

1. Sicherheits-Antriebseinheit in Kombination mit ei-
nem beweglichen Schutzschirm (5, 205), insbeson-
dere für Herstellungsmaschinen, mit wenigstens ei-
nem durch ein mechanisches Getriebe mit dem
Schutzschirm (5, 205) verbundenen Antriebsmotor
(25, 26),
dadurch gekennzeichnet:

a) das Getriebe besteht aus einem Doppel-
schneckengetriebe, das durch zwei parallele
Schrägräder (22, 23) gebildet ist, wobei das ei-
ne als Antriebsrad (23) bezeichnete Schrägrad
dynamisch mit dem Antriebsmotor (25, 26) ver-
bunden ist, während das andere als Abtriebs-
rad (22) bezeichnete Schrägrad dynamisch mit
dem Schutzschirm verbunden ist, und die vor-
genannten Schrägräder (22, 23) greifen durch
ihre mit unterschiedlichen Schrägungsrichtun-
gen versehenen Schrägverzahnungen (122,
122'; 123, 123') derart ineinander, daß die Ro-
tation des Antriebsrades (23) in beide Richtun-
gen eine Rotation des Abtriebsrades (22) in
beide Richtungen verursacht, während eine
Rotation des Abtriebsrades (22) in eine der
zwei Richtungen zu einer Blockierung des Ab-
triebsrades (22) in bzw. mit dem Antriebsrad
(23) führt, so daß die Rotation unterbunden
wird,
b) jedes Schrägrad (22, 23) ist durch zwei axia-
le Hälften gebildet, wobei jede Hälfte über ihre
eigene Schrägverzahnung (122, 122'; 123,
123') verfügt, die vorgenannten Schrägverzah-
nungen (122, 122'; 123, 123') der zwei vorge-
nannten Hälften in bezug auf die mittlere, quer
durch die Rotationsachse verlaufende Ebene
einander symmetrisch angeordnet sind, wäh-
rend die Schrägverzahnung (123, 123) der
zwei Hälften eines Schrägrades (23) mit der
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Schrägverzahnung (122, 123) der jeweiligen
Hälfte des anderen Schrägrades (22) in Eingriff
steht.

2. Sicherheits-Antriebseinheit nach Anspruch 1,
dadurch gekennzeichnet,
daß ein Zwischenstück sich zwischen den zwei
symmetrischen Verzahnungen (122, 122'; 123,
123') ohne Verzahnung (222, 223) befindet.

3. Sicherheits-Antriebseinheit nach Anspruch 1 oder
2,
dadurch gekennzeichnet,
daß durch die Abtriebswelle (21), die zusammen
mit dem Abtriebsschrägrad (22) dreht, die Gewin-
destange (20) eines weiteren Getriebes angetrie-
ben wird, das aus einer Gewindestange und einer
Gewindemutter (19) besteht und wiederum die Be-
wegung des Schutzschirms (5, 205) bewerkstelligt.

4. Sicherheits-Antriebseinheit nach einem oder meh-
reren der vorgenannten Ansprüche,
dadurch gekennzeichnet,
daß die Antriebswelle (24), auf welcher das An-
triebsrad (23) angebracht ist, gegenüber der Ab-
triebswelle (21) seitlich versetzt ist, und daß zwei
getrennte Motoren (25, 26) mit der Antriebswelle
(24) verbunden sind, wobei jeder der Motoren sich
in einer drehbaren Verbindung mit einem der bei-
den gegenüberliegenden Enden der vorgenannten
Antriebswelle (24) befindet.

5. Sicherheits-Antriebseinheit nach Anspruch 4,
dadurch gekennzeichnet,
daß einer der beiden Motoren (25) aus einem elek-
trischen Motor besteht und den Hauptmotor bildet,
während der andere Motor (26) als Notmotor fun-
giert und vorzugsweise durch einen Motor der
pneumatischen Art gebildet ist.

6. Sicherheits-Antriebseinheit nach einem oder meh-
reren der vorgenannten Ansprüche,
dadurch gekennzeichnet,
daß sie aus einem linearen Aktuator (8) mit doppel-
ten Motoren besteht, und über eine derartige Vor-
richtung verfügt, so daß sie im Wesentlichen in der
gleichen Art und Weise wie die herkömmlichen li-
nearen Aktuatoren montiert werden kann.

7. Sicherheits-Antriebseinheit nach Anspruch 6,
dadurch gekennzeichnet,
daß das Gehäuse (18) des Gerätes über einen Ge-
lenksitz (108) verfügt, während die entlang der Ge-
windestange (20) verschiebbare Gewindemutter
(19) ebenfalls Gelenkverbindungen (119) aufweist,
die Schwingungen um die sich quer zur Längsach-
se der Gewindestange erstreckende Achse erlau-
ben.

8. Sicherheits-Antriebseinheit nach einem der An-
sprüche 1 bis 7,
dadurch gekennzeichnet,
daß der Schutzschirm aus einer durch ein gelenki-
ges Parallelogramm gebildeten Bewegungsauf-
nahme, insbesondere aus einem gelenkigen Tra-
pez (7), besteht, und daß ein durch die Antriebsein-
heit gebildeter linearer Aktuator (8) sich zwischen
einem Teil einer mit dem Schirm verbundenen Auf-
nahmestruktur und einem radialen Arm befindet,
der eine Getriebewelle (507) des gelenkten Trape-
zes in Drehung versetzt.

9. Sicherheits-Antriebseinheit nach Anspruch 8,
dadurch gekennzeichnet,
daß der Schutzschirm in weitere Segmente unter-
teilt ist, daß jedes Segment auf einem Teil der Auf-
nahmestruktur mit einem Trapez oder einem ande-
ren gelenkten Viereck (7) angelenkt ist, und daß je-
des Segment mit seiner eigenen Antriebseinheit (8)
verbunden ist.

10. Sicherheits-Antriebseinheit nach Anspruch 8 oder
9,
dadurch gekennzeichnet,
daß der Schutzschirm aus einem umgedrehten L-
förmigen Querprofil besteht, dessen zwei Teile aus-
einandergenommen werden können.

11. Sicherheits-Antriebseinheit nach einem oder meh-
reren der vorgenannten Ansprüche 8 bis 10,
dadurch gekennzeichnet,
daß die Antriebsbewegung des Schirms (5) über
die Welle (507) des gelenkten Vierecks (7) übertra-
gen wird, die mit der unteren Gelenkachse der un-
beweglichen Aufnahmestruktur des Deckels fluch-
tet.

Revendications

1. unité d'entraînement de sécurité en combinaison
avec un écran de protection (5, 205) mobile, en par-
ticulier dans des machines de fabrication, ladite uni-
té comprenant au moins un moteur d'entraînement
(25, 26) relié à l'écran de protection (5, 205) par une
transmission mécanique, caractérisée par les par-
ticularités suivantes :

a) la transmission est une transmission à tige
filetée double formée de deux engrenages hé-
licoïdaux (22, 23) parallèles, l'un d'eux, appelé
engrenage menant (23), étant relié dynamique-
ment au moteur d'entraînement (25, 26) et
l'autre, appelé engrenage mené (22), étant re-
lié dynamiquement à l'écran de protection, les-
dits engrenages hélicoïdaux (22, 23) engrenant
entre eux par leurs filetages hélicoïdaux (122,
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122' ; 123, 123') ayant des pas différents, d'une
manière telle que la rotation de l'engrenage
menant (23) dans les deux directions provoque
la rotation de l'engrenage mené (22) dans les
deux directions, tandis qu'une rotation de l'en-
grenage mené (22) dans l'une des deux direc-
tions provoque un appui de blocage de celui-ci
dans ou avec l'engrenage menant (23) qui em-
pêche la rotation ;
b) chaque engrenage hélicoïdal (22, 23) est for-
mé de deux moitiés axiales comportant chacu-
ne son propre filetage hélicoïdal (122, 122',
123, 123') et lesdits filetages hélicoïdaux (122,
122', 123, 123') desdites deux moitiés étant sy-
métriques l'un de l'autre vis-à-vis du plan
moyen transversal à l'axe de rotation, tandis
que les filetages hélicoïdaux (123, 123') des
deux moitiés d'un engrenage hélicoïdal (23)
engrènent avec le filetage hélicoïdal (122, 122')
de la moitié associée de l'autre engrenage hé-
licoïdal (22).

2. Unité d'entraînement de sécurité suivant la reven-
dication 1, caractérisée par le fait que les deux
filetages symétriques (122, 122', 123, 123') sont sé-
parés par une section intermédiaire sans filetage
(222, 223).

3. Unité d'entraînement de sécurité suivant les reven-
dications 1 ou 2, caractérisée par le fait que l'arbre
de sortie (21) qui est solidaire en rotation de l'en-
grenage hélicoïdal mené (22) entraîne la tige filetée
(20) d'une transmission supplémentaire d'une tige
filetée et d'un écrou fileté (19) qui entraîne à son
tour le mouvement de l'écran de protection (5, 205).

4. Unité d'entraînement de sécurité suivant une ou
plusieurs des revendications précédentes, carac-
térisée par le fait que l'arbre menant (24) sur le-
quel l'engrenage menant (23) est calé est décalé
latéralement vis-à-vis de l'arbre mené (21) et deux
moteurs (25, 26) séparés sont reliés à l'arbre me-
nant (24), chacun d'eux étant relié en rotation à
l'une des deux extrémités opposées dudit arbre me-
nant (24).

5. Unité d'entraînement de sécurité suivant la reven-
dication 4, caractérisée par le fait que l'un des
deux moteurs (25) est constitué par un moteur élec-
trique et est le moteur principal, tandis que l'autre
moteur (26) est le moteur de secours et est de pré-
férence formé d'un moteur du type pneumatique.

6. Unité d'entraînement de sécurité suivant une ou
plusieurs des revendications précédentes, carac-
térisée par le fait qu'elle constitue un actionneur
linéaire (8) à double moteur et présente un encom-
brement tel qu'elle peut être montée sensiblement

de la même manière que les actionneurs linéaires
habituels.

7. Unité d'entraînement de sécurité suivant la reven-
dication 6, caractérisée par le fait que le boîtier
(18) du dispositif présente un siège d'articulation
(108), tandis que l'écrou fileté (19) glissant sur la
tige filetée (20) présente également des joints d'ar-
ticulation (119) pour des oscillations autour d'un axe
transversal à l'axe longitudinal de la tige filetée (20).

8. Unité d'entraînement de sécurité suivant l'une quel-
conque des revendications 1 à 7, caractérisée par
le fait que l'écran de protection comprend un sup-
port de mouvement se présentait sous forme d'un
parallélogramme articulé, en particulier d'un trapè-
ze articulé (7), et en ce qu'un actionneur linéaire (8)
formé par l'unité d'entraînement est interposé entre
une partie d'une structure porteuse, à laquelle
l'écran est associé, et un bras radial entraînant dans
un mouvement de révolution un arbre de transmis-
sion (507) du trapèze articulé.

9. Unité d'entraînement de sécurité suivant la reven-
dication 8, caractérisée par le fait que l'écran de
protection est subdivisé en plusieurs segments pré-
sentant chacun une articulation sur une partie de la
structure porteuse avec un trapèze ou autre quadri-
latère articulé (7) et auquel est relié sa propre unité
d'entraînement (8).

10. Unité d'entraînement de sécurité suivant les reven-
dications 8 ou 9, caractérisée par le fait que
l'écran de protection comprend une section trans-
versale en forme de L inversé, les deux parties étant
séparables l'une de l'autre.

11. Unité d'entraînement de sécurité suivant une ou
plusieurs des revendications précédentes 8 à 10,
caractérisée par le fait que le mouvement d'en-
traînement du déplacement de l'écran de protection
(5) est transmis par l'arbre (507) du quadrilatère ar-
ticulé (7) coïncidant avec l'axe inférieur d'articula-
tion de la structure de support fixe du couvercle.
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