
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
57

0 
92

3
A

2
*EP001570923A2*
(11) EP 1 570 923 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
07.09.2005 Bulletin 2005/36

(21) Application number: 05075457.1

(22) Date of filing: 25.02.2005

(51) Int Cl.7: B08B 15/00, F16L 27/08

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL BA HR LV MK YU

(30) Priority: 02.03.2004 IT MI20040380

(71) Applicant: Airbox S.r.l.
00125 Roma (IT)

(72) Inventor: Bellieni, Lucio
00100 Roma (IT)

(74) Representative: Colombo, Stefano Paolo et al
Marchi & Partners S.r.l.,
Via G.B. Pirelli, 19
20124 Milano (IT)

(54) Pantograph suction arm with variable fastening of the balancing springs

(57) A pantograph suction (110) arm is described,
said arm comprising a first tube section (111) connected
to a base (117), a second tube section (112) connected
to a frame in the form of a hinged quadrilateral (118) on
the base side, and a first elongated resilient balancing
element (122) cooperating with said hinged quadrilater-

al frame (118) on the base side, one end (122a) of said
elongated resilient balancing element (122) being piv-
otably mounted on said hinged parallelogram frame
(118) on the base side, the other end (122b) of said re-
silient element (122) being pivotably mounted at a point
(130) movable depending on the position of said hinged
parallelogram (118).
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Description

[0001] The present invention relates to the suction
technology sector and in particular relates to a panto-
graph suction arm.
[0002] Suction arms for extraction of fumes, odours,
vapours, gases, dust, haze and any other air pollutant
produced in various working environments are known.
Generally, a known suction arm comprises a tube hav-
ing one end connected to a fan-type suction system sit-
uated locally or centrally and another end connected to
a suitably shaped hood. Usually, the end connected to
the suction system is fixed to a base which is stationary,
rotatable and projecting. In other configurations, the ro-
tatable end, connected to the suction system, is fixed to
a carriage or the like.
[0003] In particular, pantograph suction arms are
known where the tube is constrained and guided by a
pantograph or hinged parallelogram structure. A panto-
graph suction arm of the known type is described, for
example, in the patent EP 0,204,662 B2 in the name of
the present Applicant. The patent EP 0,204,662 B2 is
considered to be the closest prior art.
[0004] The suction arm described in EP 0,204,662 B2
comprises two rigid suction tubes and three flexible duct
sections. The first flexible duct connects the suction sys-
tem and the outlet end of the first rigid tube. The second
flexible duct connects the inlet end of the first rigid suc-
tion tube and the outlet end of the second rigid suction
tube. The third flexible duct connects the inlet end of the
second rigid suction tube and the hood. In this way a
continuous discharge passage is formed between the
hood and the suction system.
[0005] The expression "suction arm" is understood as
including also the structural support means consisting
of rods (bars and tie-rods) and also two rigid tubes able
to form together articulated systems for movement of
the said arm; in particular a conventional system is de-
fined as being a (single, double or quadruple) panto-
graph system formed with bars and tie-rods in the
hinged parallelogram configuration. Each rigid tube is
therefore integral with one of the structural elements of
the hinged quadrilateral: generally two bars are in fact
rigidly and symmetrically connected to the rigid tube
along two opposite directrices of its surface.
[0006] A pair of plates with four articulated joints is
provided as the element for connecting each pair of ad-
jacent articulated structures: in other words, the articu-
lated support structures of the two rigid tubes are con-
nected by means of plates with special articulation
points. The plates with four articulated joints, generally,
have a trapezoidal shape and their lower base is direct-
ed downwards. The bases of said trapezia may have
variable lengths according to the different configurations
of the arms.
[0007] A pair of balancing springs is associated with
each rigid tube: the springs associated with the first tube
are constrained at their top end to points of the base

structure, while at their bottom end they are connected
to points of the hinged parallelogram associated with the
first tube; the springs associated with the second tube
are generally connected at their top ends to points of the
abovementioned plates with four articulated joints, while
at their bottom ends they are connected to points of the
articulated structure associated with the second tube. It
is also possible to have configurations with a double pair
of springs associated with a rigid tube.
[0008] In the suction arm according to EP 0,204,662
B2 the extension springs (or balancing springs) are fas-
tened at predetermined fastening points. Considering
for example a base side parallelogram of a projecting
suction arm, a (top) end of the spring is fixed to the said
base, either directly or by means of a bracket; the other
end is fixed to an element with a variable trajectory de-
pending on the position of the hinged parallelogram to
which it is connected. In an initial configuration where
the base side parallelogram is raised (i.e. is closer to
the vertical), the springs of the parallelogram on the
base side extend with the downwards rotation of the par-
allelogram to which they are connected. They therefore
oppose a moment M, due to the action of the masses at
play and dependent upon the position of the centre of
gravity of the arm. M varies according to the inclination
of the hinged parallelogram: in fact, the moment M, de-
pending on the angle formed between the bar and the
vertical or depending on the angle formed between the
horizontal and the axis of the springs, increases reach-
ing a maximum and then diminishes. Similar consider-
ations are applicable to the springs on the hood side, i.
e. associated with the second tube.
[0009] As mentioned above, the moment M varies ac-
cording to the position of the centre of gravity of the arm,
i.e. according to the position of the theoretical point of
application of the weight force: therefore, generally it be-
comes smaller when the two rigid tubes move towards
each other (arm closed) and increases with extension
of the arm (arm open). Moreover, M increases, all other
conditions being equal, with an increase in the weight
of the suction hood connected to the end of the second
rigid tube by means of the flexible tube and rigid struc-
ture.
[0010] The resistive moment Mr offered by the springs
also has a trend increasing with a variation in the angle
of the quadrilateral, namely the direction of the spring
with respect to the horizontal. However, the trend of Mr
does not follow the progression of the moment M, con-
tinuing to increase when M starts to decrease in value,
M depending both on the elastic force of the springs,
which increases with elongation thereof, and on the po-
sition of their upper fastening point.
[0011] It is possible, moreover, to reach critical posi-
tions where the axis of the springs is aligned with the
rigid tube (bar) and the springs are fully extended since
the lower fastening point with a variable trajectory is in
the position furthest from the fixed upper fastening point:
around these angular configurations the moment of the
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elastic force is very high and varies rapidly, making the
position reached by the suction arm unstable. These
critical positions are typically those where the quadrilat-
eral on the base side is rotated downwards namely
those where the second tube is vertical with the hood
side at the bottom.
[0012] In order to oppose suitably this moment M, the
friction devices mounted at the articulated joints are
properly adjusted. In other words, the friction devices
are tightened in order to compensate for the difference
existing between the moment M and the moment Mr and
balance the suction arm in the various positions.
[0013] The Applicant has perceived the need to pro-
vide an optimum adjustment of a suction arm upon var-
iation in the weight of the suction hood: the latter may
in fact be of a special type (as requested by the user or
designed for special applications) and, therefore, in-
volve dimensions and materials which are not envis-
aged during standard balancing of the suction arm.
[0014] The main object of the present invention is
therefore that of providing a pantograph suction arm in
which it is possible to calibrate easily the support system
upon variation in the characteristics of the capturing el-
ement (hood): in other words, the object is that of pro-
viding a suction arm where the (upper and lower) fas-
tening points of the springs may be varied so that the
action of the said balancing springs may follow more
closely, and therefore counteract more effectively, the
flexing moment of the weight force.
[0015] A further object of the present invention is that
of providing a pantograph suction arm in which the initial
tension of the springs may be suitably adjusted and set
so as to allow more precise balancing of the suction arm
during use of special capturing accessories, in particular
hoods with a weight greater than the weight of conven-
tional hoods.
[0016] A further object of the present invention is that
of providing a pantograph suction arm with a simplified
articulated structure, which may be configured as a
hinged quadrilateral at the base side tube (arm) and as
a simple articulated forearm (i.e. not a quadrilateral) on
the hood side tube: with this initial configuration, the
hood side may be subsequently modified with ad hoc
structural elements, so as to make it also into substan-
tially a hinged quadrilateral.
[0017] These and other objects are achieved by a
pantograph suction arm according to Claim 1. Further
advantageous features of the present invention are de-
scribed in the dependent claims. All the claims are con-
sidered to be an integral part of the present description.
[0018] According to a first aspect, the present inven-
tion relates to a suction arm with an articulated structure,
comprising a first tube section connected to a base, a
second tube section connected to a frame in the form of
a hinged quadrilateral, and elongated resilient balancing
elements, both the ends of said elongated resilient bal-
ancing elements being connected at fulcrum points with
a variable trajectory depending on the position of said

hinged parallelogram.
[0019] Said elongated resilient element typically com-
prises an extension spring, the ends of which are fas-
tened at a point of the hinged quadrilateral (lower end)
and at a rotatable rigid element (upper end).
[0020] Said rotatable rigid element is pivotably mount-
ed directly on the said base or on a plate fixed thereto.
The position of the fixing point of the rotatable rigid ele-
ment may be varied by means of suitable devices or ar-
rangements (for example eyelets which are suitably
shaped, rotating elements, etc.) in order to obtain opti-
mum adjustment of the action of the elongated resilient
element on the suction arm.
[0021] The other end of said rotatable rigid element is
able to travel along a trajectory following an arc of a cir-
cumference from a first position in line with the axis of
the resilient element into a second position inclined with
respect to said axis. During its rotation about its point of
fastening to the base, the rotatable rigid element en-
counters an element of the base (or a plate fixed thereto)
which is suitably shaped and which stops rotation there-
of in a given position. The point of contact between the
rotatable rigid element and the structure integral with the
base may be varied by means of sliding or rotating ele-
ments (adjustable washers, screws, etc.) in order to vary
the moment of the acting elastic force.
[0022] The rotatable rigid element, advantageously, is
formed as a rigid (C-shaped, omega-shaped or similar)
bar passing between the elements of the base. Owing
to this shape, it supports simultaneously and symmetri-
cally the elongated resilient elements. Moreover, its
shape is such as to prevent the base elements form flex-
ing under the action of the springs. In this way, the elastic
forces may be transmitted, via the rotatable rigid ele-
ment, in a symmetrical manner onto the base.
[0023] According to one embodiment, said suction
arm comprises a third tube section connected to the sec-
ond tube section and a fourth tube section connected to
the third tube section and trapezoidal plates at the ends
of the said hinged parallelogram frame.
[0024] Conveniently, said suction arm comprises two
further elongated resilient balancing elements having
one of their ends connected to said trapezoidal plate by
means of at least one second rotatable rigid element.
[0025] One end of said rotatable rigid element is able
to travel along a trajectory following an arc of a circum-
ference, from a first position in line with the axis of the
resilient element, into a second position inclined with re-
spect to said axis.
[0026] Conveniently, said rigid rotatable element con-
sists of a C-shaped or omega-shaped bracket or bar for
pivotably mounting corresponding ends of the two fur-
ther elongated resilient elements.
[0027] As for the rotatable rigid element on the base
side, the position of the point for fixing of the rotatable
rigid element (hood side) onto the trapezoidal plate may
be varied by means of suitable devices or arrange-
ments. The point of contact between this rotatable rigid
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element and the trapezoidal plate may be varied by
means of sliding or rotatable elements in order to vary
the moment of the acting elastic force.
[0028] The variable fastening system according to the
present invention allows better balancing compared to
the known fixed-fulcrum systems. The present invention
also allows improved balancing compared to the known
systems having a fulcrum variable on a cam by means
of a flexible cable fastened to the base and to one end
of the resilient element. In fact, whereas, in both known
solutions, the balancing is based on a standard config-
uration of the arm (fulcrum point defined during installa-
tion or position of the fulcrum depending on a predeter-
mined cam), in the case of the present invention with a
rotating rigid element, although having only two fulcrum
points, the latter may be rendered adjustable by means
of the said arrangements or devices. Moreover, as de-
scribed below, the resilient elements may be preten-
sioned further. In other words, while in the first two cas-
es, with a variation in the load of the capturing system,
it is required to modify substantially the position of the
fulcrum or define a new cam for embracing the spring
tensioning cable, with corresponding disassembly of
parts of the support system and subsequent reposition-
ing, in the case of the present invention it is required to
perform a simple adjustment of regulators for the posi-
tion of the points for fixing the rotatable rigid element
and fastening the springs and for pretensioning of the
springs.
[0029] Moreover, a further advantage consists in the
structural rigidity and the balancing of the forces at play
which is obtained using a single rigid element which con-
nects the resilient elements.
[0030] According to an embodiment of the present in-
vention, the resilient elements comprise a device for set-
ting the initial tension.
[0031] Preferably, said device for setting the initial
tension comprises a threaded member. Said threaded
member, for example, may be in the form of a threaded
bush which, connected to the resilient element, is en-
gaged by a threaded hook pivotably mounted on the ro-
tatable rigid element and/or on the bar integral with the
rigid tube. The solution may be adopted for all the elon-
gated resilient elements and on all the ends thereof.
[0032] Conveniently, said fourth tube section is fixed
to a rigid bar pivotably mounted on said trapezoidal
bracket.
[0033] According to an advantageous embodiment, a
tie-rod is pivotably mounted on said trapezoidal bracket
so as to form a second parallelogram frame.
[0034] A detailed description of the present invention
now follows, to be read with reference to the accompa-
nying plates of drawings in which:

- Figure 1 shows a side view of a pantograph suction
arm of the known type;

- Figure 2 shows a partial side view of a suction arm
according to the invention with variable fastening at

the base side in an initial position;
- Figure 3 shows a partial side view of a suction arm

according to the invention with variable fastening at
the base side in an intermediate position;

- Figures 4 shows a partial side view of a suction arm
according to the invention with variable fastening at
the base side in a final position;

- Figure 5 shows a partial side view of the trapezoidal
bracket and the corresponding variable fastening in
an initial position;

- Figure 6 shows a partial side view of the trapezoidal
bracket and the corresponding variable fastening in
a final position;

- Figure 7 shows a partial side view of the suction arm
according to the invention with the forearm tie-rod
removed; and

- Figure 8 shows a graph illustrating the progression
of the moment depending on the angle of inclination
of the hinged parallelogram.

[0035] In Figures 1-7 only one side of the suction arm
is shown. The views from the opposite side are mirror-
images and are not illustrated.
[0036] Figure 1 shows in schematic form a suction
arm 10 of the known type. The arm 10 according to Fig-
ure 1 comprises a first tube section, a second tube sec-
tion, a third tube section, a fourth tube section and a fifth
tube section 11, 12, 13, 14 and 15, respectively. The first
tube section 11, the third tube section 13 and the fifth
tube section 15 are flexible, while the second and the
fourth tube section 12, 14 are substantially rigid. The
first tube section 11 is connected to a base 17 situated
at a certain height from the ground (generally about 2.0
to 2.5 m). With suitable assembly of its component parts,
the base may be rotated so as to be positioned on hor-
izontal surfaces such as tables or carriages. The fifth
tube section 15 terminates in a suction hood 16. The
base side part of the suction arm, that comprising the
first and the second tube sections 11, 12, is also simply
indicated as "arm" or "base side arm". The terminal part
of the suction arm 10 is also indicated as "forearm".
[0037] The suction arm 10 according to Figure 1 com-
prises a first and a second hinged parallelogram frame
18, 19. Each hinged parallelogram frame 18, 19 com-
prises a bar 18a, 19a fixed to a tube section and a tie-
rod 18b, 19b. In the base side parallelogram, the bar
18a is fixed to the second tube section 12; in the paral-
lelogram 19 of the forearm, the bar 19a is fixed to the
fourth rigid tube section 14. The first parallelogram
frame 18 is pivotably mounted on a base bracket 20 and
a trapezoidal plate 21. The second parallelogram frame
19 is also fixed to the trapezoidal plate 21 and to a con-
necting rod 21 which is pivotably mounted on the fifth
tube section 15. The first parallelogram frame 18 coop-
erates with a first extension spring 22 and the second
parallelogram frame cooperates with a second exten-
sion spring 23.
[0038] One end 22a of the first extension spring 22 is

5 6



EP 1 570 923 A2

5

5

10

15

20

25

30

35

40

45

50

55

fixed to the bar 18a of the first parallelogram 18, while
the other end 22b is fixed to the base 17, if necessary
by means of a base bracket 20. In other words, one end
(22b) of the first spring is pivotably mounted at a fixed
point, while the other end (22a) is pivotably mounted at
a point which travels along a certain trajectory variable
with the movement of the first parallelogram. The elastic
moment M1 opposed by the first extension spring has
a complex trend, but in general it may be stated that it
depends on an angle α (alpha) between the vertical and
the tie-rod (or the bar) of the first parallelogram or on an
angle β (beta) between the axis of the spring and the
horizontal.
[0039] Figure 8 shows by way of example the trend of
the moments MDel.E (moment of the elastic force with
respect to the point D, hinge of the bar on the first base
side tube, when the first fulcrum E is active) and MDel.F
(moment of the elastic force with respect to the point D,
when the second fulcrum F is active) depending on the
angle of inclination α (alpha) of the first hinged parallel-
ogram with respect to the horizontal, starting from an
angle α of about 35… and up to an angle α of about 180…
(theoretical position). The same graph also show the
moment of the weight force (MDP). It is clear how, start-
ing from an angle α of about 70…, the moment M1 no
longer follows moment of the weight force and diverges
from it. This constitutes a serious drawback of the known
solutions.
[0040] Considerations of an entirely equivalent nature
are also applicable to the pantograph on the forearm
side.
[0041] The present invention is shown in Figures 2 to
7. The suction arm 110 according to the present inven-
tion also comprises a base 117, a first, a second, a third,
a fourth and a fifth tube section 111, 112, 113, 114, 115,
respectively, substantially as in the known solution.
Preferably the rigid suction tubes 112, 114 are made of
sheet steel or aluminium, while the flexible tubes 111,
113 and 115 are made of composite fabrics and metal
coils. The suction arm 110 of the present invention also
comprises at least one first hinged parallelogram frame
118 at the base side which extends along the second
rigid tube section 112. The first hinged parallelogram
frame 118 is hinged with a base bracket 120 and with a
trapezoidal plate 121. A first elongated resilient balanc-
ing element 122, typically an extension spring 122, co-
operates with the first parallelogram frame 118.
[0042] According to the present invention, one end
122a of the first extension spring 122 is conventionally
fixed to the hinged parallelogram frame 118. The other
end 122b of the first extension spring is instead connect-
ed to the base 117 (or to a base bracket 120 as in Fig-
ures 2 and 3) by means of a rotatable substantially rigid
element 130. In one embodiment, the rotatable rigid el-
ement 130 is in the form of a square C-shaped (or ome-
ga-shaped or similar) square bar for engagement simul-
taneously with both springs 122 on the base side. As
mentioned above, in fact, the various figures show only

one side of the suction arm 110, the opposite side (which
is substantially a mirror image) not being shown. There-
fore, there will be two springs 122, one on either side.
In Figures 2 and 3 only the central part of the bar 130 is
shown, the two flanges of the "C" engage with holes in
the base brackets and eyelets 122a of hooks 122b of
the springs 122.
[0043] Conveniently, the rotatable rigid element 130
is pivotably mounted in a hole of an additional plate 133
which is bolted (or in any case fixed) to the base bracket
120.
[0044] According to the present invention, in a first po-
sition, where the first hinged parallelogram frame 118 is
raised (Figure 2), the rotatable rigid element 130 is sit-
uated on the same axis as the extension spring 122. In
this position, the axis of the spring 122 forms an angle
β (beta) with the horizontal and the bar 118a (or the tie-
rod 118b) of the first hinged parallelogram frame 118
forms an angle α (alpha) with the vertical.
[0045] In a second intermediate position (Figure 3)
the rotatable rigid element 130 is still situated on the
same axis as the extension spring 122, but the rigid el-
ement 130 has substantially reached the end of its travel
path, having engaged with an edge 133a of the addi-
tional plate 133. In order to reach said end-of-travel po-
sition, the rotatable rigid element 130 has travelled
along an arc of a circumference corresponding to an an-
gle β of between about -45… and +15…, typically about
60…. Using the reference numbers indicated in Figures
2 and 3, the rigid element 130 is rotated through an an-
gle β' = 15… with respect to the horizontal direction. In
practice, a second fulcrum is defined in this way.
[0046] In fact, from the end-of-travel position shown
in Figure 3, each further rotation downwards of the first
hinged parallelogram frame 118 will result in a rotation
of the spring 122 about the said second fulcrum point.
This is shown in Figure 4, where it is clear that the rigid
element 130 is no longer situated on the same axis as
the spring 122. In other words, the axis of the spring 122
is inclined at an angle β" with respect to the horizontal
while the rigid element 130 is inclined at β', with β' < β".
[0047] Figure 8 also shows the progression of a mo-
ment MMDel.F as a function of the angle of inclination α
(alpha) of the first hinged parallelogram with respect to
the horizontal, starting from an angle α of about 35… and
up to an angle of about 180… (theoretical). The moment
MMDel.F represents the moment of the elastic force of
the spring 122 assuming that it is pivotably mounted
fixed at the second fulcrum (that shown in Figures 3 and
4). Owing to the present invention where it is as though
the spring 122 were pivotably hinged about the first ful-
crum up to an angle of rotation of the first hinged
parallelogram118 equivalent to α=105… and about the
second fulcrum (through angles of rotation of the first
hinged parallelogram 118 greater than about α=105…),
the moment of the elastic force follows the curve MMDel.E
until it intersects the curve MDel.F. From the point of in-
tersection onwards it follows the curve MDel.F. In this

7 8



EP 1 570 923 A2

6

5

10

15

20

25

30

35

40

45

50

55

way, the moment of the elastic force follows in a more
precise manner the moment of the weight force, allow-
ing a reduction in the action of the friction devices at the
hinging points.
[0048] Conventionally, the first hinged parallelogram
frame 118 terminates in a trapezoidal plate 121. Accord-
ing to the present invention, pivotably mounted on the
other end of the trapezoidal plate 121 there is a bar 119a
connected to the fourth tube section 114. A second ex-
tension spring 123 is pivotably mounted on said forearm
bar 119a, preferably at its end as shown in Figure 7. The
other end of the second extension spring 123b is con-
nected to trapezoidal plate 121. According to the
present invention, a variable fastening system is provid-
ed by means of a rigid element 130 which is entirely sim-
ilar to that on the base side.
[0049] In a first position (Figure 5), the rigid element
130 is situated substantially on the same axis as the sec-
ond spring 123. In other words, the axis of the spring
123 and the rigid element 130 are inclined at an angle
δ' (delta') with respect to the horizontal and the bar 119a
is inclined at angle γ' (gamma'). By rotating the forearm
downwards, an end-of-travel position (not shown) is
reached where the rigid element 130 and the spring 123
are still situated on the same axis, but the rigid element
130 has entered into contact with an edge 121 a (the
long side or upper side) of the trapezoidal plate 121.
From this point onwards, the fulcrum about which the
second spring 123 rotates is precisely the end of the rig-
id element 130, as shown in Figure 6.
[0050] In other words, in the case of the second spring
123, a first fulcrum 130a is identified, this fulcrum being
the point of the trapezoidal bracket 121 about which the
rigid element 130 is pivotably mounted, together with a
second fulcrum 130b which is at the end of the rigid el-
ement 130 when it is situated against the trapezoidal
plate 121. The angle beyond which there is a transition
from the first fulcrum to the second fulcrum is variable
and depends on the form of the trapezoidal plate 121
and the length of the rigid element 130. The fulcrum (tra-
pezium side) of the second spring is defined as having
a "variable trajectory" or simply as being "variable" be-
cause it is not fixed with respect to the trapezoidal plate
121, as instead occurred in the known solutions.
[0051] Thanks to this solution, the elastic moment
provided by the spring 123 will be closer to that of the
weight force. This allows the friction devices present at
the various articulated joints to be stressed less, thus
increasing the ease of handling and reliability of the arm
110.
[0052] In order to set the initial tension of the springs
122, 123 in a precise manner so as to allow use of spe-
cial accessories (for example a hood having a weight
greater than the weight of a conventional hood), the
present invention envisages using a suitable device.
Preferably, said device for setting the initial tension com-
prises a threaded member. Said threaded member, for
example, may be in the form of a threaded bush 122c,

123c and a threaded hook 122b, 123b which engages
with said bush. The hook has an eyelet 122a, 123a and
a shank 122d, 123d. The device for setting the initial
tension may be provided on one end only of the spring
122, 123 or on both ends. In any case, by screwing or
unscrewing the shank 122d, 123d into/from the bush
122c, 123c the distance between one end and the other
is shortened or lengthened and the elastic element be-
comes more rigid or softer.
[0053] As mentioned above and as shown in particu-
lar in Figure 7, a simplified version of the suction arm
110 according to the present invention comprises a sin-
gle hinged parallelogram 118 on the base side and a bar
119a in the region of the forearm. Conveniently, in order
to reduce the weight and cost of the suction arm, the
forearm bar 119a may be shorter than the length of the
fourth tube section 114.
According to a further embodiment, it is envisaged pro-
viding (if necessary later, as an additional member) a
tie-rod 119b which is pivotably mounted on the trapezoi-
dal plate 121 and on a connecting rod in turn hinged on
an element integral with the rigid tube and situated suit-
ably at the end of the tube on the hood side. In this way,
from an initial configuration in the form of a single hinged
quadrilateral, a suction arm 110 in the form of a double
hinged quadrilateral is obtained. The modification could
be required for special applications, in order to ensure
greater ease of handling or withstand end loads (typi-
cally due to the weight of the hood) greater than the
nominal load.
[0054] It is obvious that numerous modifications, ad-
aptations, variations and replacements of parts with oth-
er functionally equivalent parts may occur to the person
skilled in the art, but it is clear that all these modifica-
tions, adaptations, variations and replacements of parts
are within the scope of the invention which is limited
solely by the claims which follow.

Claims

1. Pantograph suction arm (110), comprising a first
tube section (111) connected to a base (117), a sec-
ond tube section (112) connected to a frame in the
form of a hinged quadrilateral (118) on the base
side, and a first elongated resilient balancing ele-
ment (122) cooperating with said hinged quadrilat-
eral frame (118) on the base side, one end (122a)
of said elongated resilient balancing element (122)
being pivotably mounted on said hinged parallelo-
gram frame (118) on the base side, characterized
in that the other end (122b) of said resilient element
is pivotably mounted at a point (130) movable de-
pending on the position of said hinged parallelo-
gram (118).

2. Suction arm according to Claim 1, characterized
in that said elongated resilient element (122) com-
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prises an extension spring (122), the ends of which
are constrained to the hinged parallelogram (118)
and to a rotatable rigid element (130).

3. Suction arm according to Claim 2, characterized
in that one end of said rotatable rigid element (130)
is able to travel along a trajectory following an arc
of a circumference from a first position in line with
the axis of the resilient element to a second position
inclined with respect to said axis.

4. Suction arm according to Claim 2 or 3, character-
ized in that said rigid rotatable element (130) is piv-
otably mounted directly on said base (117) or on a
plate (133) fixed thereto.

5. Suction arm according to any one of the preceding
claims, characterized in that it comprises a third
tube section (113) connected to the second tube
section (112), a fourth tube section (114) connected
to the third tube section (113) and a trapezoidal
plate at one end of the said first hinged parallelo-
gram frame (118).

6. Suction arm according to Claim 5, characterized
in that it comprises a further elongated resilient bal-
ancing element (123), preferably in the form of an
extension spring, having one of its ends (122b) con-
nected to said trapezoidal bracket (121) by means
of at least one second rotatable rigid element (130).

7. Suction arm according to Claim 6, characterized
in that one end of said rotatable rigid element (130)
is able to travel along a trajectory following an arc
of a circumference, from a first position in line with
the axis of the resilient element (123), into a second
position inclined with respect to said axis.

8. Suction arm according to any one of Claims 2 to 7,
characterized in that said rigid rotatable element
(130) comprises a C-shaped, or omega-shaped or
similar bracket for pivotably mounting correspond-
ing ends (122b, 123b) of two resilient elements
(122, 123).

9. Suction arm according to any one of the preceding
claims, characterized in that said resilient element
(122, 123) comprises a device (122b, 122c) for set-
ting the initial tension.

10. Suction arm according to Claim 9, characterized
in that said device (122b, 122c) for setting the initial
tension comprises a threaded member, preferably
in the form of a threaded bush (122c), and a hook
(122b) threaded in a corresponding manner such
as to engage with said bush.

11. Suction arm according to any one of Claims 5 to 10,

characterized in that said fourth tube section (114)
is fixed to a rigid bar (119a) pivotably mounted on
said trapezoidal bracket (121).

12. Suction arm according to Claim 11, characterized
in that a tie-rod (119b) is pivotably mounted on said
trapezoidal bracket (121) so as to form a second
parallelogram frame (119).
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