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(57) Abstract: The invention concerns a pantograph for wipers, especially automotive wipers, comprising a main arm, designed for
fastening to a main shatt, and an auxiliary arm, designed for fastening to an auxiliary shaft, comprising an auxiliary rod and an ad-
apter for fastening the auxiliary rod to the auxiliary shatt, characterized in that said adapter (6) has a socket (9) for fitting the auxili -
ary shaft (5) in it and an undercut (8) made in the lateral surface of the adapter (6) and connected to the aforesaid socket (9), wherein
the undercut (8) is of such a size that it can contain the auxiliary shatt (5). The invention also includes an adapter for a pantograph
for wipers, especially automotive wipers, characterized in that it has a socket (9) for fitting the auxiliary shaft (5) in it and an under -
cut (8) made in the lateral surface of the adapter (6) and connected to the aforesaid socket (9), wherein the undercut (8) is of such a
size that it can contain the auxiliary shaft (5). The invention also includes an auxiliary rod (7) designed for snap-connection to said
adapter.
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Pantograph for windshield wipers, especially automotive ones, and an adapter for the

pantograph

The subject of the invention is a pantograph for windshield wipers, especially
automotive ones, comprising a main arm, designhed for fastening to a main shaft, and an
auxiliary arm, designed for fastening to an auxiliary shaft, comprising an auxiliary rod and an
adapter for fastening the auxiliary rod to the auxiliary shaft. The invention also includes an
adapter for the wiper pantograph, especially for automotive wipers, and an auxiliary rod
designed to snap onto this adapter. The invention finds application in all systems of wipers,

such as those used in automobiles, railways, airplanes or ships.

In the prior art a type of wiper arm or pantograph is known. This is a mechanism that
moves the wipers over the windshield. It operates in such a way that the two arms moving
the wipers over the windshield is joined together by means of a tie and secures the wipers to
them near the place of this joint. One distinguishes between the main arm, which is fastened
by a mount and a flange on a main shaft, able to turn at the hub, and an auxiliary arm,
fastened to an auxiliary shaft. An electric motor, connected to the main shaft, places the
wiper in motion. The pantograph is necessary to wipe an area on the windshield properly, as
defined by the provisions of law or additional requirements of the vehicle maker. Fastening of
the wiper on only one arm (i.e., without use of the pantograph) would mean that the wiper

moves along the fragment of a circle and does not always wipe the required area.

In a certain class of pantographs known in the prior art, the links between the main
arm and the main shaft (usually via a flange) and between the auxiliary arm in the auxiliary
shaft (via a flange or other fastening element) are of the kind that a stable deflection of the
wiper arm from the windshield is not possible. Usually, one can only deflect the wiper arm
slightly, by an angle of several degrees. This is a major defect, e.g., when it is necessary to
replace the wiper blade or repair the mechanism. In return, the design of the pantograph in
this case is relatively simple — it contains a few parts, of little overall weight. Such a solution

is also known, e.g., from U.S. patent No. 5 634 234,
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To provide a stable and advantageous service position, i.e., one in which the wiper
arm remains deflected far from the windshield and remains in this position for the time of
making the repair, one uses pantographs in which the main arm is fastened by a mount to
the flange by means of a pair of rivets and a pair of bearings, forming a kind of hinge, thanks
to which the mount can turn relative to the flange. By performing such a turning, one can
deflect the wiper arm far from the windshield, as much as the design and the fastening of the
auxiliary arm allows. Sine the mount is an element most often cold-shaped, and thus
requiring costly tools for its fabrication, the makers of vehicles try to use the same mount in
the auxiliary arm, and consequently — and most simply — the same or a similar flange, which
is likewise a costly element, and rather massive. The auxiliary flange is also connected to the
auxiliary arm by a hinge (e.g., rivet + bearing). While pantographs based on the principle of a
simple doubling of the main arm enable a favorable service position, they are characterized
by a complicated design and a large number of necessary parts, which are quite heavy and

costly.

The international patent application published as number WO/2009/056428
(application No. PCT/EP2008/063511) discloses a pantograph in which the mount of the main
arm is connected with a standard massive flange by means of rivets and bearings. In turn, the
auxiliary arm is fastened to the auxiliary shaft by a special coupling. This coupling has on one
side a groove desighed to accommodate the auxiliary rod, and on the other side and at right
angles to said groove it has a socket designed to fat a round bolt. This bolt in turn is secured
to a ring, able to turn on the auxiliary shaft. Thanks to this solution, an advantageous service
position is ensured. However, the drawback of the solution disclosed in W0O/2009/056428
remains the complicated connections, the use of a large nhumber of parts costly to fabricate,

and the weight of the overall assembly.

Yet other solutions are known, e.g., from international patent application published

as humber W0O07/093957, or from Japanese patent application No. JP 2010 888832.

Thus far, there is no known pantograph design for automotive wipers that minimizes
the number of required fastening elements, their weight and the cost of fabrication, while at
the same time ensuring an advantageous and stable service position (i.e., one in which the

wiper arm and the wiper are firmly deflected from the vehicle’s windshield).
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The providing of such a pantograph is the goal of the present invention.

According to the invention, a pantograph for wipers, especially automotive wipers,
comprising a main arm, designed for fastening to a main shaft, and an auxiliary arm,
designed for fastening to an auxiliary shaft, comprising an auxiliary rod and an adapter for
fastening the auxiliary rod to the auxiliary shaft, is characterized in that said adapter has a
socket for fitting the auxiliary shaft in it and an undercut made in the lateral surface of the
adapter and connected to the aforesaid socket, wherein the undercut is of such a size that it

can contain the auxiliary shaft.

Advantageously, the adapter has a groove desighed to hold the auxiliary rod.

Advantageously, the adapter has ribs for introducing the auxiliary rod into the

aforesaid groove.

Advantageously, the adapter has a base for positioning the auxiliary rod in the

aforesaid groove, while the auxiliary rod has a recess at its tip, shaped to fit the base.

In a preferred sample embodiment, the adapter has a tongue, while the auxiliary rod
has a projection, wherein the tongue and the projection are situated so that a snap
connection of the auxiliary rod to the adapter is made possible, being formed by the tongue

and projection.

Advantageously, the adapter has a socket desighed for the spherical tip of the

auxiliary shaft.

Advantageously, the adapter is made of plastic.

Advantageously, the main arm is connected by a mount with flange, designed for
securing to the main shaft, while the mount is connected to the flange by a hinge,

advantageously formed by rivets and bearings.

In one of the preferred sample embodiments of the invention, the adapter and

auxiliary rod are a single, integrally formed part.
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The invention also includes an adapter for a pantograph for wipers, especially
automotive wipers, characterized in that it has a socket for fitting the auxiliary shaft in it and
an undercut made in the lateral surface of the adapter and connected to the aforesaid

socket, wherein the undercut is of such a size that it can contain the auxiliary shaft.

Advantageously, the adapter has a base for positioning the auxiliary rod in the

aforesaid groove.

Advantageously, the adapter has a tongue for snap fastening of the auxiliary rod.

The invention also includes an auxiliary rod for a pantograph for wipers, especially
automotive wipers, characterized in that it has at least one recess at the end of the auxiliary
rod and at least one projection on the auxiliary rod, serving to snap-fasten the adapter to the
auxiliary rod, wherein said recess and said projection are made in a single technological

process.

The pantograph according to the invention minimizes the number of necessary
elements, their weight and cost of manufacture, while at the same time ensures an

advantageous and stable service position.

In addition, thanks to the decreased total weight of the elements needed to
manufacture the pantograph of the invention also reduces the emission of CO2 connected

with the operation of the pantograph.

The invention shall now be presented more closely in an advantageous sample

embodiment, referring to the enclosed drawings, where:

Fig. 1-3 show photographs of a piece of the pantograph according to the invention in

an advantageous sample embodiment,

Fig. 4 displays the connection of the auxiliary arm to the auxiliary shaft by the

adapter, in the service position,
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Fig. 5 displays the adapter according to the invention in an advantageous sample

embodiment,

Fig. 6 is a longitudinal section through the adapter shown in Fig. 5, and

Fig. 7 is a close-up view of the connection of the auxiliary arm and the auxiliary shaft

via the adapter, in the working position.

The following designations are used in the figures: 1 — mount of the main arm, 2 —
flange of the main arm, 3 — main shaft, 4 — hub, 5 — auxiliary shaft, 6 — adapter, 7 — auxiliary
rod, 8 — undercut, 9 — socket, 10 — tongue, 11 — ribs, 12 — base for positioning of the auxiliary

rod, 13 — recess at the end of the auxiliary rod, 14 — projection on the auxiliary rod.

Advantageous sample embodiment of the invention

A pantograph for automotive wipers is produced, consisting of a main arm, designed
for placement on a main shaft 3, and an auxiliary arm, whose rod 7 is fastened to an auxiliary
shaft 5 by means of an adapter 6, made of plastic. In the sample embodiment shown, the
auxiliary shaft 5 terminates in a spherical tip, while the adapter 6 has a socket 9 whose shape
is adapted to contain said spherical tip in it. Alternatively, however, one can use a

termination of any other shape known to the skilled person.

As mentioned, the adapter 6 (Fig. 5) has a socket 9 for seating the auxiliary shaft 5.
The essence of the present invention lies in that the adapter 6 has furthermore an undercut
8 made in the lateral surface of the adapter 6, which is connected to the socket 9, wherein
the undercut 8 is of such size that it can contain the auxiliary shaft 5. Thanks to this solution,
the auxiliary shaft lies in the socket in the working position (e.g., Fig. 1, 2 and 7), but when
need by the adapter 6 can be turned relative to the auxiliary shaft 5 so that the auxiliary
shaft 5 is located in the aforementioned undercut 8. In this way, a stable and advantageous
service position is assured for the wipers — Fig. 3 and 4. The shape of the undercut 8, such as
can be seen in Fig. 5, is only an example. It is obvious to skilled persons that the undercut 8
can also have a different shape, as long as it fulfills the conditions mentioned in this

paragraph.
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Obviously, the main arm of the pantograph also ensures this service position. In the
sample embodiment presented here, the main arm is seated by the mount 1 on the flange 2,
which in turn serves for fastening to the main shaft 3, which is seated in the hub 4. The
mount 1 is connected to the flange 2 by a hinge, which is formed — for example — by rivets
and bearings. Alternatively, however, one could use any other connection of the mount 1 and
flange 2 that is known to skilled persons and that allows the mount 1 to turn relative to the

flange 2, and thereby move the main arm into the service position.

In the adapter 6 shown (Fig. 5 and 6), there is a groove desighed to hold the auxiliary
rod 7. The groove is provided with ribs 11 to lead the auxiliary rod 7 in (Fig. 5). Furthermore,
a base 12 is made in the adapter 6 in the form of a semicircular projection, for positioning
the auxiliary rod 7 in the groove, while the auxiliary rod 7 has been devised so that it has a
recess 13 at its tip, whose shape fits the base 12. The ribs 11, base 12 and recess 13 serve for
the precise and firm fastening of the auxiliary rod 7 in the adapter 6. Any play in this
fastening would cause unwanted knocking of the wipers during operation, such as noise. The
shape of the base 12 and undercut 13 shown here is only an example and in no way limits
the present invention. It is obvious to the skilled person that other shapes of the base 12 and
recess 13 can be used alternatively. Furthermore, a reversal of the base is possible, the so-
called adapter can contain a base in the form of a recess/opening/cavity, while the auxiliary

rod 7 can contain a projection at its tip, shaped to fit such a base.

In addition, the adapter 6 has been provided with a tongue 10, while the auxiliary rod
7 has a projection 14, thanks to which a precise and tight snap-connection of the adapter 6
to the auxiliary rod 7 is possible, formed by the aforementioned elements 10, 14 (“snap fit”
in English). From the standpoint of a snap fastening, a precision mounting of the auxiliary rod
7 in the adapter 6 is also extremely important. The aforementioned elements 11, 12 and 13
help with this. It is particularly advantageous to devise the auxiliary rod 7 such that the
recess 13 and the projection 14 are fabricated in the same technological process, which

guarantees the repeated fitting required for a snap connection.

As for the material from which the adapter is made, typically this is plastic, and
especially materials with good tribological properties, such as PA6, PA66, POM, PA12, and

also melts of materials or materials with admixtures. Alternatively, one can use other
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materials known to the skilled person, especially metals or their alloys. In such a case, it is
best to make the adapter 6 by the overmolding method. Adapters made by the overmolding
method are known in the prior art, but they do not realize the function of a stable service

position.

In one of the proposed variant embodiments of the invention, it is proposed to make

the adapter 6 and the auxiliary rod 7 as a single, integrally formed element.
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Patent claims

1. Pantograph for wipers, especially automotive wipers, comprising a main arm, designed for
fastening to a main shaft, and an auxiliary arm, designed for fastening to an auxiliary
shaft, comprising an auxiliary rod and an adapter for fastening the auxiliary rod to the
auxiliary shaft, characterized in that said adapter (6) has a socket (9) for fitting the
auxiliary shaft (5) in it and an undercut (8) made in the lateral surface of the adapter (6)
and connected to the aforesaid socket (9), wherein the undercut (8) is of such a size that it

can contain the auxiliary shaft (5).

2. Pantograph according to claim 1, characterized in that the adapter (6) has a groove

designed to hold the auxiliary rod (7) in it.

3. Pantograph according to claim 2, characterized in that the adapter (6) has ribs (11) for

introducing the auxiliary rod (7) into the aforesaid groove.

4. Pantograph according to claim 2 or 3, characterized in that the adapter (6) has a base (12)
for positioning the auxiliary rod (7) in the aforesaid groove, while the auxiliary rod (7) has

a recess (13) at its tip, shaped to fit the base (12).

5. Pantograph according to any of the preceding claims, characterized in that the adapter (6)
has a tongue (10), while the auxiliary rod (7) has a projection (14), wherein the tongue
(10) and the projection (14) are situated so that a shap connection of the auxiliary rod (7)

to the adapter (6) is made possible, being formed by the tongue (10) and projection (14).

6. Pantograph according to any of the preceding claims, characterized in that the adapter (6)

has a socket (9) designed for the spherical tip of the auxiliary shaft (5).

7. Pantograph according to any of the preceding claims, characterized in that the adapter (6)

is made of plastic.

8. Pantograph according to any of the preceding claims, characterized in that the mainarm is
connected by a mount (1) with flange (2), desighed for securing to the main shaft (3),
while the mount (1) is connected to the flange (2) by a hinge, advantageously formed by

rivets and bearings.
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9. Pantograph according to claim 1, 6, 7 or 8, characterized in that the adapter (6) and

auxiliary rod (7) are a single, integrally formed part.

10. Adapter for a pantograph for wipers, especially automotive wipers, characterized in that
it has a socket (9) for fitting the auxiliary shaft (5) in it and an undercut (8) made in the
lateral surface of the adapter (6) and connected to the aforesaid socket (9), wherein the

undercut (8) is of such a size that it can contain the auxiliary shaft (5).

11. Adapter according to claim 10, characterized in that it has a groove designed to hold the

auxiliary rod (7) in it.

12. Adapter according to claim 10 or 11, characterized in that it has ribs (11) for introducing

the auxiliary rod (7) into the aforesaid groove.

13. Adapter according to claim 10, 11 or 12, characterized in that it has a base (12) for

positioning the auxiliary rod (7) in the aforesaid groove

14. Adapter according to any of the preceding claims 10 to 13, characterized in that it has a

tongue (10) for snap fastening of the auxiliary rod (7).

15. Adapter according to any of the preceding claims 10 to 14, characterized in that it has a

socket (9) designed for the spherical tip of the auxiliary shaft (5).

16. Adapter according to any of the preceding claims 10 to 15, characterized in that it is

made of plastic.

17. Auxiliary rod (7) for a pantograph for wipers, especially automotive wipers, characterized
in that it has at least one recess (13) at the end of the auxiliary rod (7) and at least one
projection (14) on the auxiliary rod (7) serving to snhap-fasten the adapter (6) to the
auxiliary rod (7), wherein said recess (13) and said projection (14) are made in a single

technological process.
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Fig. 1

Fig. 2
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Fig. 3
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