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Wiper Blade for Windshields, Especially of Motor Vehicles,

and Method for Producing Such a Wiper Blade

Prior Art

In wiper blades of the type described in the preamble

—~———

to claim 1, the support element should assure a T e

predetermined distribution of the wiper blade pressing force
- often also called pressure - applied by the wiper arm
against the window, over the entire wiping zone that,%QE
wiper blade.sweeps aé?SQET“iH£Eu§h an appropriate curvature
of the unstressed support element - i.e. when the wiper
blade is not resting against the window - the ends of the
wiper strip, which is placed completely against the window

during the operation of the wiper blade, are loaded in the

direction of the window by the support element, which is

then under stress, even when the curvature radii of

: spherically curved vehicle windows change in every wiper
i blade pesition. The curvature of the wiper blade must
therefore be slightly sharper than the sharpest curvature
5 measured in the wiping zone of the window to be wiped. The
support element thus replaces the costly support bracket
design that has two spring strips disposed in the wiper
strip, which is the kind used in conventional wiper blades
(DE-0S 15 05 357).

The invention is based on a wiper blade as generically
defined by the independent claims. In a known wiper blade of
this type (DE-PS 12 47 161), a number of embodiments of the
support elements are provided as a solution to the problem
of producing the most uniform possible pressure load of the

wiper blade over its entire length against a flat window.
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In another known wiper blade of this generic type (EP O
528 643 Bl), in order to produce a uniform pressure load of
the wiper blade against spherically curved windows, the
pressure load increases significantly in the two end
sections when the wiper blade is pressed against a flat

window.

The uniform pressure distribution over the entire wiper
blade length that is sought in both cases, however, leads to
an abrupt flipping over of the wiper lip, which belongs to
the wiper blade and performs the actual wiping function,
over its entire length, from its one drag position into its
other drag position when the wiper blade reverses its
working direction. This drag position is essential for an
effective, quiet operation of the wiper system. The abrupt
flipping over of the wiper lip, however, - which is
inevitably connected with an up and down motion of the wiper
blade - generates an undesirable tapping ncise. In addition,
the matching of the support element tension to the desired

pressure distribution, which differs from case to case, 1is

problematic with spherically curved windows.,

EP 0 594 451 describes flat bar wiper blades with a
varying profile, which should not to exceed a particular
lateral deflection when a test force is applied to them. To
that end, an extremely complex interrelaticnship among
internal parameters that characterize the spring bar are
used to determine a quantity which should not exceed a
certain threshold value. The equation given permits only
complex and incomplete conclusions to be reached regarding
the actual quantities to be entered. The other data relate

to an unstressed wiper blade so that it is hardly possible
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to draw conclusions as to the quality of a wiper blade

during operation.

In addition, putting the teaching of the known prior
art to use turns ocut to be difficult since the available
parameters cannot be applied directly tc wiper blades to be

newly manufactured.

Advantages of the Invention

The wiper blade according to the invention, with the
features of the main claim, has the advantage of an entirely
favorable wiping quality because among other things, a
rattling of the wiper blade across the window - the so- i
called slip-stick effect - is prevented. This results from
Ehe‘knowledge that for the slip-stick effect, attention must
be paid particularly to the lateral deflection angle and

RS

less so to the absolute lag, 1.e. the absolute deflection of

the tips under stress. It is therefore advantageous 1f the
wiper blade is designed so that the lateral deflection of
the ends of the wiper blades, which lag behind during
operation, does not exceed a lateral deflection angle of a
particular magnitude. From the quantity discovered for this
angle, important parameters can then be derived for the
wiper blade, which have a simple relation to one another and
which, in this relation, should not exceed an upper limit of
0.009. With the aid of this relation and the upper limit
indicated, cross sectional profiles for the support element
can be very simply determined, which then produce a
favorable wiping result. In particular, wiper blades with a
constant cross section over their lengths are particularly

easy to preoduce in this manner.
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Advantageous improvements and embodiments of the wiper
blade according to the invention are possible by means of

the measures disclosed in the remaining claims.

The wiping quality increases further Ef the proportion
of the product of the contact force and the squa;;_zg?:;;;_d
length to the product of 48 times the elasticity modulus of
the support element and the I,; moment of inertia does not

exceed an upper limit of 0.005.

Particularly useful cross sectional profiles are
recta;édléf ih'dééigﬁranquEQEFEn éssentially constant width
gﬁaﬂgﬁaggggﬁtially constant thickness over the length of the
wiper blade. The support element can also be comprised of
individual bars which are disposed laterally next to one
another or one on top of ancther and their overall width or
their overall thickness are respectively added together to
produce an overall width and/or an overall thickness. With
such a rectangular cross sectional profile, the moment of
inertia I,, can be entered as d*b3/12, where the overall
thickness and the overall width are entered as d and b,
respectively. This produces an easy-to-apply relation via
which the support element can be optimized for the wiper

blades if the given upper limits of 0.009 and particularly

0.005 are not exceeded.

Particularly if more complex cross sectional profiles

are chosen for théﬁgﬁﬁport elemeht, which wvary, fdr'éxample,
“Bﬁgghfﬁé'iength of the wiper blade‘or have a ladder—t§5;
structure or %he like, a favorable wiping quality can
nevertheless be achieved if consideration is given to the

fact that the lateral deflection angle y does not exceed a
o .

S

N -
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magnitude of 0.5° and in particular 0.3° during
operation of the wiper blade. These specifications apply for
an average friction value p of 1 and must be correspondingly

increased or decreased when there are higher or lower

friction values.

The lateral deflection angle y is the angle at which

-

the tangent to the support element end intersects the axis
extending in the longitudinal direction of the support
element. In a first approximation, this angle can also be
understcod to be the angle enclosed by the axis extending in
the longitudinal span direction of the support element and a
straight line passing through a support element end and the

fulcrum point of the wiper arm on the support element.

Very good wiping results can be achieved if the width b
and the thickness d remain in a definite proportion to the
overall length of the support element. In particular, the
product of the width and the square of the thickness should
not exceed 40 times the square of the length and should not
be less than 20 times the square of the length. The widths
and/or the thicknesses of combined suppecrt elements are
respectively added together to produce an overall width and

overall thickness, which is then taken into consideration.

The wiper blade according to the invention, with the
features of c}aim 10, has the advantage that only one
parameter H;;—EE_EE_varied in crder to adjust the ocutwardly
decreasing contact force distribution. The curvature or the
curvature progression along the support element can be
preset in freely programmable bending machines. As a result,
short trial runs can also be carried out to optimize the

contact force distribution and therefore the curvature
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progression rapidly and without a great deal of expense. It
is particularly advantageous if the coordinate that governs
the curvature progression extends along the inertial
element. This eliminates the need for complex reverse
calculations in a Cartesian coordinate system in which each
change in a position x requires a shifting of the subsequent

“x values”.

The mathematical association between the second
derivative of the curvature as a functicn of the adapted
coordinate and the contact force progression likewise as a
function of the adapted coordinate is particularly simple if
the elasticity modulus of the support element material and
the surface moment of inertia of the supbort element are
constant over its length. With a preset contact pressure
distribution, the curvature can then be directly calculated

through double integration or also numerically.

‘An optimal adaptation of such a wiper blade to windows

T e ———

with a complex curvature progression is also possible if the

=i curvature of the window is subtracted from the curvature of
;i the support element “or the second derivative of the

ok curvature of the window is subtracted from the second
derivative of the curvature of the support element. In this
instance, a contact force distribution can be preset in the
same way that is desirable for a wiper blade that is pressed
against a flat window. The difference between the second
derivatives of the respective curvatures is then once more

proportional to this contact force distribution.
A wiper blade according to the invention, with the

features of claim 15, excels in that without special

adaptation, an excellent wiping result is achieved for
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average window types. The very simple steps taken result in
the fact that the contact force distribution fulfills the
requirements in most cases. The support points mentioned
above are sufficiently precise to use as the basis for a

curvature progression to be maintained.

A wiper blade according to claim 15 is optimized

%EEEEEE_EQQ_§;eps_taken“;g_glaim l6. Even wifﬁucomplex
window curvature progressions, the wiping quality can be
increased by presetting the contact force distribution to
particular support points. It is nevertheless possible to
design the wiper blade without complex calculations. The
curvature progression can be essentially predetermined and
can be optimized by means of simple trials. An excellent
wiping quality is assured as long as the prerequisites are
met that the contact force distribution that prevails when
the wiper blade is pressed against the window to be wiped is
greater in a region approximately halfway between the center
and the end of the wiper blade than it is at the eﬂd of the

wiper blade.

In a method according to the invention for producing
such a wiper blade, the individual parameters are selected
in accordance with the teaching according to the invention
and the support element 1s pre-curved sc that its curvature
progression fulfills at least one of the conditions
mentioned above. As a result, it is particularly favorable
to bend the support element first and then to put it
together with the wiper strip and the connecting element.
However, it is also possible to attach the connecting
element to the support element first and then to add the

wiper strip.
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Drawings

Fig.

Fig.

Fig.

Figs.

Figs.

Figs.

Fig.

1

2

3

4 and 5

6 and 7

8 and 9

10

is a perspective representation of a wiper
blade that is placed against the window and
is connected to a wiper arm which is loaded

toward the window,

is a schematic side view of a wiper blade,
which is placed in an unstressed state
against the window, in a reduced scaile

compared to Fig. 1,

shows the sectional plane of an enlarged
secticon through the wiper blade according to

Fig. 1, along the line III - III,
show a variant of Fig. 3,

show a wiper blade in a different
embodiment, with a coordinate system

sketched in,

respectively show calculated and measured
values for the contact force distribution
plotted over the length of the wiper blade,

and
is a schematic side view, not to scale, of a

support element belonging to the wiper

blade.
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Description of the Exemplary Embodiment

A wiper blade 10 shown in Fig. 1 has an elongated,
spring elastic support element 12, which is also referred to
as a flat bar, for a wiper strip 14, which is shown
separately in Fig. 10. As shown in Figs. 1, 3, and 4, the
support element 12 and the wiper strip 14 are connected to
each other with their longitudinal axes parallel. On the top
side of the support element 12 remote from the window 15 to
be wiped - shown with dot-and-dash lines in Fig. 1 -, there
is a connecting mechanism in the form of a connecting device
16 which can detachably connect the wiper blade 10 to a
driven wiper arm 18 that is guided on the body of the motor
vehicle. The elongated rubber elastic wiper strip 14 is
disposed on the underside of the support element 12 oriented

toward the window 15.

A hook, which serves as a counterpart connection means,
is formed onto the free end 20 of the wiper arm 18 and
engages a pivot bolt 22 that is part of the connecting
device 16 of the wiper blade 10. The securing between the
wiper arm 18 and the wiper blade 10 is achieved by an
intrinsically known securing mechanism, which is not shown

in detail and is embedied in the form of an adapter.

The wiper arm 18, and therefore also its hook ends 20,
is loaded in the direction of the arrow 24 toward the window
15 to be wiped, whose surface to be wiped is indicated with
a dot—-and-dash line 26 in Figs. 1 and 2. The contact force
Fus {arrow 24) places the wiper blade 10 with its entire

length against the surface 26 of the window 15 to be wiped.
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Since the dot-and-dash line 26 shown in Fig. 2 is
intended to represent the sharpest curvature of the window
surface in the vicinity of the wiping zone, it is clear that
the curvature of the wiper blade 10, which is as yet
unstressed and rests with its two ends against the window,
is sharper than the maximal curvature of the spherically
curved window 15. When the contact force Fys (arrow 24) is
applied, the wiper blade 10 rests with its wiper lip 28,
which is part of the wiper strip 14, over its entire length
against the window surface 26. This produces a tension in
the band-like, spring elastic support element 12, which
ensures a proper contact of the wiper strip 14 or rather the
wiper lip 28 over its entire length against the vehicle
window 15. During wiper operation, the wiper arm 18 moves
the wiper blade 10 lateral to its longitudinal span, across
the window 15. In Fig. 1, this wiping or working motion is

indicated by the double arrow 29.

The particular embodiment of the wiper blade according
to the invention will now be discussed in detail below. As

shown in Fig. 3, not to scale, the wiper strip 14 1is

disposed on the lower band surface of the support element

5=+ 12, oriented toward the window 15. Spaced apart from the
support element 12, the wiper strip 14 is indented on its
two longitudinal sides so that a'tilting hinge 30 remains in
its longitudinal center region, which extends over the
entire length of the wiper strip 14. The tilting hinge 30
transitions into the wiper lip 28, which has an essentially
wedge-shaped cross section. The contact force (arrow 24)
presses the wiper blade or rather the wiper lip 28 against
the surface 26 of the window 15 to be wiped, and as a result
of the wiping motion - of which Fig. 3 particularly shows

the one of the two opposite wiping motions (double arrow 29)

10
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indicated by the direction arrow 32 - the wiper lip 28 tilts
into a so-called drag position, in which the wiper lip is
supported along its entire length against the part of the
wiper strip 14 that is secured to the support element 12.
This support, which is indicated with the arrow 34 in Fig.
3, always takes place - depending on the respective wiping
direction (double arrow 29 and arrow 32, respectively) -
against the upper edge of the wiper lip 28 disposed toward
the rear in the respective wiping direction so that the
wiper lip 28 is always guided across the window in a so-
called drag position. This drag position is required for an
effective, quiet operation of the wiper device. The reversal
of the drag position takes place at the so-called reversal
position of the wiper blade 10, when the blade changes its
wiping direction (double arrow 29). As a result, the wiper
blade executes an up and down motion which is necessitated

by the tilting over of the wiper lip 28. The upward motion

occurs counter to the direction of the arrow 24 and
consequently also counter to the contact force. In the
opposite wiping direction from the arrow 32, a mirror image

of Fig. 3 is consequently produced.

7 Fig. 4, which is an enlarged depiction in comparison to
the wiper blade in Fig. 1, shows a cross sectional profile
40 that has a rectangular sectional plane with a width b and
a thickness d. In additicn, a coordinate system is shown
above the support element 12. An s-coordinate, which follows
the curvature of the support element 12, is shown as a 3*d
coordinate in Fig. 6 and the y- and z-coordinates are
perpendicular to it. If the wiper blade 10 is now pressed
with a force Fur {arrow 24) against a window 26,

particularly by the wiper arm 18, a certain force

distr}pution,p(sL is produced, which produces a moment M(s)

U
-

11
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that is maximal in the center of the support element 12. For

a constant contact force dlstrlbutlon

- .
-

g@lg F, AR
P=T

which is favorable for the wiping operation, the moment is

ol
E—S
M(s)= pr-te

and consequently,

5
—=5
Al@)=Fw*—2————

2L

For an outwardly decreasing contact force distribution,
which is particularly suitable for tilting wiper lips over,
the moment M(s) over its entire length is somewhat less than

the moment calculated for a constant force distribution:

5
—=S8
M(S) <p*2—

2

If one then assumes that a friction value p for a dry
window is approximately 1, the lateral moment during
operation is equal to the bending moment M({s), which in
particular is a result of the preset force distribution

p(s).

12
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Based on the lateral bending moment, a lateral
W

deflection angle y can be inferred, which can be calculated

By‘iﬁfgazggzgh of the individual.deflections from the -
fulcrum point of the wiper arm on the wiper blade to the
wiper blade end. In the case of a centrally disposed
connecting device 16, the deflection angle is calculated

according to the equation:

-

Li2
M(s)

= | —=ds
4 I.E*I

4] 22

In view of the relation of the moment for a constant

contact force distribution, a simple estimate for the angle

==
[l

Y is obtained by: -

L
Li2 p(S)(——S]
N2 )

Fit <
J 2B,

/
iy Integration yields the equation:

L 3 F *L
) ¥ < prL v
A8+ Exl,  ABwEwl

Among other things, the invention is based on the

knowledge that a favorable wiping quality, particularly due

to rattle prevention, is achigzgé_iﬁzphe angle y does not
S W

exceed the value 0.5° (=0.009 rad) and in particular, 0.3°
w ) U
(=O.Q95_§§d). As a result, a simple relation can be deduced

between the contact force and the geometric dimensions of

the wiper blade, according to which

13 :
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F*L
———<0.009,
48+ E ]
in particular < 0.005.
For the most frequently occurring case of a rectangular

profile 40, as shown in Fig. 3, the moment of inertia is

determined by:

d*b’
IZZ =
12
where d = thickness of the support element
b = width of the support element.

The width b and the thickness d must therefore be
selected so that

F *]’
Y <0.009,
4% E*d *b’

in particular < 0.005.

If the support element 12 is divided into two separate
spring bars 42 and 44, as shown in Fig. 4,) then in the above
considerations in the first approximatiocl®, the width b can
be assumed to be the sum of the individual widths bl and b2:
b = b; + by;. Hence simple relations between the width and
thickness of a support element can also be deduced for

systems of this kind.

For the case in which a rectangular cross sectional

profile is not selected, it is then necessary to determine

14
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the moment of inertia I,, and to correspondingly insert it
into the relations mentioned above. Likewise, cross
sectional changes over the length of the wiper blade or a
non-central fulcrum point of the wiper arm on the wiper
blade must also be correspondingly taken into account in the

above considerations.

In order to achieve the quietest possible tilting over
of the wiper lip 28 from its one drag position into its
other drag position, the support element 12 that is used to
distribute the contact force (arrow 24) is designed so that
the contact force of the wiper strip 24, or rather the wiper
lip 28, against the window surface 26 is greater in its
middle section-36._(Fig. 11) that in at least one of the two

end secticns 38.

The distribution of the contact force over the support
element occurs as a function of various parameters of the
support element such as the cross sectional profile, the
cross sectional progression over the length of the support
element, or also the radius progression R(s) along the
support element. An optimization of the support element in
the direction of a predetermined contact force distribution
p(s) is therefore very complex. The invention is based on
the knowledge that in a support element with an essentially
constant, in particular rectangular cross sectiocn over the
length of the support element, the contact force
distribution p(s) can be established by predetermining the
curvature K along a coordinate s, which coordinate s extends
along the support element. The curvature K(s) is equal to

the inverse radius as a function of s:

15
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In the support element, there is a relation between the
bending moment M, the radius R of the support element, its
elasticity modulus E, and the surface moment of inertia I
prevailing at the respective location. The relation is
particularly simple when it is related to the coordinate s,

which adapts along with the support elements:

M

K@)=—iﬂ

Ex]

Double differentiation as a function of the location s

yields the relation:

d21((s)__ d*M(s)/ds’
ds? E+]

Since the second derivative of the bending moment M as
a function of the adaptive coordinate s is equal to the
contact force distribution d along the coordinate s, which
arises when the support element is pressed against a window,
then it follows from this that the segond derivative of the
curvature K as a functicn of the adaptive coordinate s
coincides with this contact force distribution p against a
flat window, with the exception of a constant. The constant
depends on the elasticity modulus E as well as on the
surface moment of inertia I which for its part, is very
simple if the cross section in question is rectangular. When
there is a preset, outwardly decreasing contact force
distribution p, the curvature profile K(s) can be determined

mathematically or by simple experimentation. The gecmetry

16
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and therefore the parameters of the support element that are
required for manufacture are therefore easy for a specialist

to determine.

In order to take into account the shape of the window
for which the wiper blade should be used, the above relation
should be adjusted such that based on the contact force
distribution p along the coordinate s - which distribution
is predetermined for a flat window, decreases toward the
outside, and is also divided by the elasticity modulus E and
the surface moment of ilnertia I -, the second derivative of
the curvature Kyingow 0f the window as a function of the

coordinate s must be added to it:

L]
il

wenon o
Gualt Vil

ar

de(S) — p(S) +d2Kwindow(S)
ds’ Ex] ds?

By means of this, it is also easy for the specialist to

configure a support element for a particular window:

- determination of the length L and the cross sectional

profile, particularly the width b and the thickness d by

means of experimental values,

- determination of a contact force Fys and a contact force
distribution p for a flat windew, which assures a
favorable wiping quality, likewise by means of
experimental values,

- measurement of the curvature progression Kyindow ©f the
window,

- double derivation of this curvature progression Kuindow ©f
the window as a function of a coordinate that adapts along

with the curvature,

17
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- calculation of the second derivative of the curvature
progression K(s) of the support element according to the
above relation,

- double integration yields the desired curvature

progression K{(s) of the support element.

It has turned out that favorable wiping results can be
achieved if the curvature K along the adaptive coordinate s
is such that the contact force distribution, which prevails
when the wiper blade is pressed against a flat window, 1is
greater in a region approximately halfway between the center
and the end of the wiper blade than it is at the end of the
wiper blade. Figs. 8 and 9 show this region 40 for one side.
The invention is based on the knowledge that the progression
of the contact force distribution p in the region 40 is of
less significance than the relation between the contact
force distribution p in the region 40 to the contact force
distribution p at the ends of the wiper blade. The overall
length L of a wiper blade is plotted in Figs. 8 and 9,
respectively, in which the connecting element 16 is disposed
in the center of the wiper blade so that the wiper blade

ends each occupy the wvalue 0.5 L.

Very favorable wiping results are achieved if the
curvature K along a coordinate s that follows the
longitudinal span of the support element 12 has values such
that the contact force distribution p that prevails when the
wiper blade is pressed against the window to be wiped is
greater in the region approximately halfway between the
center and the end of the wiper blade than it is at the end
of the wiper blade. Although taking intc account the window
shape for which the wiper blade is provided does in fact

limit the blade’s general suitability for arbitrary window

18
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types, it also results in the fact that the selected window

is wiped in an optimal manner.

Fig. 10 depicts a possible curvature progression K of
the support element 12, which can produce a contact force
distribution p of the wiper lip 28 against the window 15,
which decreases toward the wiper blade end. With this spring
elastic support element 12 which, when unstressed, has a
sharper hollow curvature toward the window than this window
has in the vicinity of the wiping zone swept by the wiper
blade, the curvature progression K is designed so that it is
sharper in the middle section 36 of the support element 12

than in its end sections 38.

Reducing the contact force of the wiper lip 28 against
the window surface 26 in the vicinity of one wiper blade end
or at both wiper blade ends prevents the wiper lip 28 from
abruptly flipping over or snapping over as it moves from its
one drag position into its other drag pesition. On the
contrary, with the wiper blade according to the invention
the wiper lip turns over in a comparatively gentle manner,
starting from the end of the wiper blade, moving to the
center of the wiper lip, and continuing on toc the other end
of the wiper lip. In combination with Fig. 1, Fig. 3 shows
that even with spherically curved windows, the less
intensely stressed end sections of the wiper lip 28 still

rest against the window surface in an effective manner.

It is common to all of the exemplary embodiments that
the contact force (arrow 24) of the wiper strip 14 against
the window 15 is greater in its middle section 36 than in at
least one of its two end sections 38. This is alsoc the case

when - in contrast to the wiper blade 10 graphically
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represented, with a one-piece support element 12 depicted as
a spring strip - the support element is embodied as having
several parts. In certain circumstances, however, it can
also be necessary to preset other contact force
distributions. But even then, wiper blades which produce
excellent wiping results can be designed using the relations

demonstrated.

As has already been indicated above, with the method
according to the invention for producing a wiper blade,
first the contour and the curvature progression K are
determined and then the support element 12 is put together
with the wiper strip 14 and the connecting element 16. If
the support element is comprised of two parallel, flat bars,
these can preferably be pre-curved with each other, i.e.
directly next to each other, which assures a very
symmetrical and therefore torsionally stable design of the

wiper blade. Later in the process, the two support element

halves must then be further processed in order to prevent an

(10 it

inadvertent separation. After the support element has been

curved, either the wiper blade is first mounted, for example
£ by means of being glued in place or vulcanized in place, or
=t in particular, when there are twc support element halves, by
means of insertion of the support element halves into
longitudinal grooves of the wiper strip, and then the
connecting element is mounted. In particular, if the
connecting element is welded on, the wiper strip must only
be attached afterward in order to avoid thermal damage to

the wiper rubber.
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Claims

l. A wiper blade for windows, in particular of motor
vehicles, with at lehst one support element (12), a wiper
strip (14), and a conjnecting device (16) for a wiper arm
(18), wherein the suppgort element (12) is an elongated, flat
bar to which the wiper\strip (14) and the connecting device
(16) are attached, chanacterized in that the support element

(12) has a cross sectional profile in which

2
F*L

— Z £0.009,
48%E*]_

the wipk (18) or is th& contact force for which the

support

support ¢lement (12), and I,; §s the moment of inertia of

the cross\|sectional profile ar@und the z-axis perpendicular

ig with the support element

to an s-axis, which adapts alo

(12), and perpendicular to a y-axis.

2. The wiper blade accordinglto claim 1, characterized

in that

2

F,
— ~ £0.005.
A8*E*]

3. The wiper blade according to clarx
(12) has an
ile (40), with

characterized in that the support element

essentially rectangular cross sectional pro

21
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an essentially colstant width b and an essentially constant

thickness d.

4. The wiper bl\ade according to one of the preceding
claims, characterized in that the support element (12) 1is
comprised of at least\two individual bars (42, 44) and that
the widths (bl, b2) of\the individual bars (42, 44) add up

to a total width b.

ccording to one of the preceding
hat the width b and the thickness
12)

5. The wiper blade

aracterized in

are selected sc that

blade accordiing to one of claims 1 to 4,
s chardctekrized in \that the width b and the thickness d of the

arlare selegted so that

<0005

7. A wiper blade for windows, ij particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (1¥) for a wiper arm
(18), wherein the support element (12) s an elongated, flat
bar to which the wiper strip (14) and the connecting device
(16) are attached, in particular according tc¢ one of the

preceding claims, characterized in that tlje support element

(12) has a cross sectional profile (40) which produces a

22
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angle of at least one of the support

lateral deflectioj
element ends in relation to the longitudinal span of the

support element of ¥y < 0.5°, in particular < 0.3° against
the window (26), whén the wiper blade is moved on the window
(26) lateral to its longitudinal span, and the friction
coefficient between tRe window (26} and the wiper strip (14)

is approximately 1.

the supportxelement (12) is an elongated, flat

\p (14) and the connecting device
) anre attached, in part“pular according tc one of the
cedﬂng claims, characterized in that the support element

a length L\ a width b, apd a thickness d such that

in ich L is giwvken in meters

mill

dnd b and d are given in

fers.

9. The wiper blade accordind\to claim 8, characterized
in that the support element is coxprised of two spring bars
whose widths are added to each othir.
10. A wiper blade for windows YHS), in particular of
motor vehicles, with at least one eld\gated support element
(12), a wiper strip (14), and a conne ;ing device (16) for a
wiper arm (18) which presses the wiperxplade (10) against
the window (15) in an operating positioﬁ wherein the

support element (12) is an elongated, flaf bar to which the
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and the connecting device (16) are

wiper strip (14
attached, and whych has a curvature when it is not loaded by
the wiper arm (18Y, in particular according to one of the
preceding claims, Yfharacterized in that the curvature along
a coordinate (s), which follows the longitudinal span of the
support element (12), has values such that the second
derivative of the cufvature as a function of this ccordinate
{s} 1is essentially prpportional to a contact force
distribution p (s), whRich is produced when the wiper blade
(10) a flat window (15), and that the

contact fokxce distributMion decreases toward at least one

ressed agains

en

iper blade Wwccording to claim 10,

charactfierized in that

2
=ciﬁlﬂs:*E
s

-

jy:0
Ex]

S coordinate along thé support element

K(s) curvature of the support element

M(s) bending mcment

E elasticity modulus

I = surface moment of inerftia of the support element

in relation to the neutral axis
p(s) = specific force per unity length = contact force

distribution.

12. A wiper blade for windows {15), in particular of
motor vehicles, with at least one elgngated support element
(12), a wiper strip (14), and a connefting device (16) for a

wiper arm (18) which presses the wiper\ blade (10) against

24
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the window (15

in an operating position, wherein the
support element\ (12) is an elongated, flat bar to which the
wiper strip (14)\ and the connecting device (16) are

attached, and which has a curvature when it is not locaded by
the wiper arm (18Y}, in particular according to cne of the
preceding claims, \characterized in that the curvature along
a coordinate (s), which follows the longitudinal span of the
support element (12}, has wvalues such that the second
derivative of the cWrvature as a function of this coordinate

(s) 1 the secondl\derivative of the curvature of the

decreases\ from a middle region (40) toward the

13. The wiper bla
chgxicterized in that tlle middle region (40) is the location
(1) .

according to claim 12,

of t‘\e connecting device
1m/mmp\ blade
cfaracterized\in that

21(—(‘5‘) — p(S) + dewindow(S)

ccording to one of claims 12 or

= s’ Ex] ds?
S = coordinate along the\support element
K{s) = curvature of the suppprt element
M(s) = bending moment
E = elasticity modulus
T =  surface moment of inertla of the support element

in relation to the neutral axis
p(s) = specific force per unit l&ngth = contact force

distribution.
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15. A wiper Rlade for windows (15), in particular of

motor vehicles, wiih at least cne elongated support element
(12), a wiper strip\(14), and a connecting device (16) for a
wiper arm (18) which\presses the wiper blade (10) against
the window (15) in an\ operating position, wherein the
support element (12) s an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has\a curvature when it is not lcaded by
the wiper arm (18), in pgrticular according to one of the
rized in that the curvature along

a co ' (s), which fallows the longitudinal span of the

support element (12), has

digtribution (s), which pjevails when the wiper blade (10)

the wiper\bladel (10) than it i¥ at the end of the wiper

lade for windo?s {15), in particular of
motHr v cles, with at least oné\elongated support element
iper strip (14), and a cdpnecting device (l6) for a
(18) whit
the windoy¥ (15) in an operating posxtion, wherein the

‘\
suppor ement (12) is an elongated} flat bar to which the

presses the w

\per blade (10) against

wiper stxidp (14) and the connecting d‘vice (16) are

attached, and which has a curvature when it is not loaded by
the wiper arm (18), in particular accoiging to one of the
preceding claims, characterized in that\the curvature along
a coocrdinate (s), which follows the longﬁtudinal span of the
support element (12), has values such thatj the contact force
distribution p (s), which prevails when thi.wiper blade (10)
is pressed against the window (15) to be wipwd, is greater

in a region (40) approximately halfway betweel the center
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d J . .

e wiper blade (10) than it is at the end of
10} .

and the end of

the wiper blade
17. A method Xor producing a wiper blade according to

one of the precediny claims, characterized by means of the

following process steps:

determination of the\l\length L and adapted contact force Fyue

required for the windpw to be wiped,

idth b and the thickness d,

determination of the
determination of the curvature progression K(s),
bending the support ¥glement,
connegtion of Mhe supponft element, wiper strip, and
connez£ing deviée.

18. The method according to claim 17, characterized by
meang of the following prodess steps:

jion of the lengxz L. and the cross sectional

idth b and the thickness d by

- deflermina

file, particularly the

o pra

l/_
meapns of expefiment?l values,
-~

- det rmipafion cf a ¢ontact force Fyur and a contact force

distlribution p for a\ flat winhdow, which assures a

favonable [wiping quality, likewise by means of

9

nyjos

exper\mental values,
- measurement of the curvature pirogression Kyindow 0f the
window,
- double darn

the window as a function of a coprdinate that adapts along

ivation of this curvature progression Kyindow ©F

with the curvature, \

- calculation of the second derivatiie of the curvature

progression K(s) of the support element according to the

above relation, \g
- double integration yields the desired curvature

progression K(s) of the support elemerit.
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Abstract

The invention relates to a wiper blade for windows, in
particular of motor vehicles, with at least one support
element (12), a wiper strip (l4), and a connecting device
(16) for a wiper arm (18). The support element (12) is an
elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached. It is proposed that the
flat bar have a cross sectional profile (40) in which Fye *
12 / 48 * E * I,, < 0.009, where Fu, is the contact force
exerted on the wiper blade or is the contact force for which
the wiper blade was originally designed, L is the length of
the wiper blade, E is the elasticity modulus of the flat bar
material, and I,, is the moment of inertia of the cross
sectional profile around the z-axis (perpendicular to an s-

axis, which adapts along with the flat bar, and

perpendicular to a y-axis).

H
=

i

el e

g ow N

e ‘E."h e
1 Haaedt
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As a below-named inventor, | hereby declare that:

Peter DE BLOCK
My residence, post office address and citizenship are as stated below next to my name.

| believe | am the original, first and sole inventor (if only name is listed below) or an original, first and joint
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is
sought on the invention entitied WIPER BLADE FOR WINDSHIELDS, ESPECIALLY OF MOTOR
VEHICLES, AND METHOD FOR PRODUCING SUCH A WIPER BLADE the specification of which was
filed as PCT International Application number PCT/DE 00/02168 on July 6, 2000.

| hereby state that 1 believe the named inventor or inventors in this Declaration to be the original and first
inventor or inventors of the subject matter which is claimed and for which a patent is sought.

| hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

| acknowiedge the duty to disclose all information which is material to the patentability of this application
in accordance with Title 37, Code of Federal Regulations, Section 1.56.

| hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a}-(d) or Section
365 (b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of any PCT
international application which designated at least one country other than the United States, listed below
and have also identified below, by checking the box, any foreign application for patent or inventor's
certificate or PCT International application having a filing date before that of the application on which
priority is claimed.

199318581 — GERMANY JULY9 ,1999 X

{(Number) {Country) (Date filed) Yes No
189318565 __ GERMANY = _JULY9,1999 X

(Number) (Country) (Date filed) Yes No
1993185703 __GERMANY  _JULY9,1999 X

(Number) (Country) (Date filed) Yes No

As a named inventor, | hereby appoint the following attorney to prosecute this application and to transact
all business in the Patent and Trademark Office connected therewith:

Michael J. Striker, Reg. No. 27233

Direct all telephone calls to Striker, Striker & Stenby at telephone no.: (631) 549 4700 and address and all

__correspondence to:

STRIKER, STRIKER & STENBY
103 East Neck Road
Huntington, New York 11743
US.A.

| hereby declare that all statements made herein of my own knowledge are true and that all statements

made on information and belief are believed to be true; and further that these statements were made with
the knowledge that wilful false statements and the like so made are punishable by fine or imprisonment,
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or both, under Section 1001 of Title 18 of the United States Code and that such wilful false statement
may jeopardize the validity of the application or any patent issued thereon.

Signature: Date: Residence and
Full Postal Address:
Pandputweg 5
Full Name of First or Sole Inventor: Citizenship: B'35.4 5 Halen
Peter DE BLOCK BELGIAN Belgium
Signature: Date: Residence and "
Full Postal Address:
Full Name of Second Inventor: Citizenship: )
Signature: Date: Residence and
Full Postal Address:
Full Name of Third Inventor: Citizenship:-
Signature: Date: Residence and
Full Postal Address:
Full Name of Fourth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Fifth Inventor: Citizenship:
Signature; Date: Residence and
Full Postal Address:
Full Name of Sixth Inventor: Citizenship:
Signature; Date: Residence and
Full Postal Address:
Full Name of Seventh Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Eighth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Ninth Inventor: Citizenship:
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Consideration and allowance of the present application is most respectfully

requested.

Respectfully submitted,

Mie% er &_\

AttorneyA0r Applicant(s)
Reg. No. 27233
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Claims

19. A wiper blade for windows, 1in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a ccnnecting device (l6) for a wiper arm
(18), wh§regnwgbe support element (1l2) is an elopgated,

flat bar to which the wiper strip (14) and the connecting

device (16)-are attached, characterized in that the support

element (12) has a cross sectional profile in which

VR :

A N X

2 s K , ‘
Byl 0009, . Y \ﬁﬁ) AV

48 Ex] "
8Ll NIV, A\ Ve g S
where Fyur is the contact force exerted on the wiper blade by
the wiper arm (18);8ﬁ§is the contact force for which the

wiper blade was originally designed, L is the length of the

support element (12}, E is tpe elasticity’modulus of the

support element (12), and I,; is the moment of inertia of

Hoab

neeli st

the cross sectional profile around the z-axis perpendicular

1
P

to an s-axis, which adapts along with the support element

f (12), and perpendicular to a y-axis.

20. The wiper blade according to claim 19, characterized in

that MM@&\O‘ N

L r2
F %L

= <0.005.
AS¥E*T

g
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21. The wiper blade according to claim 19, characterized in

that the stpport element (12) has an essentially

rectangular cross sectional profile (40), with an
/ »

: =t
essentially constant width b and an essentially constant

thickness d.

{gt:’ZZ. The wiper blade according to claim 19, characterized in
that the support element (12) is comprised of at least two

individual bars (42, 44) and that the widths (bl, b2) of
the individual bars (42, 44) add up to a total width b.

23. The wiper blade according to claim 19, characterized in

- that the width b and the thickness d of the support element
(12) are selected so that

F *[? A\
=L < 0.009 . an
4XExd*b

s K\ . \ﬁ ,@Q)JM

24. The wiper blade according to claim 19, characterized in

that the width b and the thickness d of the flat bar are

selected so that

AR

T <0005

A
F L’ /aof‘\’

25. A wiper blade for windows, in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm

(18), wherein the support element (12) is an elongated,

P
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flat bar to which the wiper strip (14) and the connecting ‘L{/
device (16) are attached, in particular according to one of A
.\‘\

. element (12) has a cross sectional profile (40) which ’ﬁ“

-4 the preceéding claims, characterized in that the support

produces a lateral deflection angle of at least one of the

- T T e .

‘ support element ends in relatlon 't5 The longltudlnal span
of the support element of y < 0. 5 in particular <_O.3
/" - /‘__\_/
*:T'agalnst the window {26), when the wiper bIade is moved on
C?(\ the window (26) laterei to its longitudinal span, and the
friction coefficient between the window (26) and the wiper

strip (14) is approximately 1.
—-‘e_//ﬁ\_
Ve
26. A wiper blade for windows, in particular of motor

vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (1l6) for a wiper arm
(18), wherein the support element (12) is an elongated,

flat bar to which £H€’;;;;;_;E§1p (14) and the connecting

device (16) are attached, in particular according to one of

the precedlng claims, charaeEeEIiea‘IH‘that—the’éupport

element has a length L, a width b, and a thickness d such

that \\)
\ A
E %>. . - A
n ;
2012 <@d2 < 40L,
H.0% 8.\

in which L is given in meters and b and d are given in

millimeters.

27. The wiper blade according to claim 26, characterized in
that the support element is comprised of two spring bars

whose widths are added to each other.
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28. A wiper blade for windows (15), in particular of motor
vehicles, with at least one elongated support element (12),
a wiper strip (14), and a connecting device (16) for a

. wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the,‘}

support element (12) is an elongated, flat bar to which the

\

‘ wiper strip (14) and the connecting device (16) are-
{xt:_;ttached, and which has a curvature when it is not loaded
(:/C) by the wiper éi@ (18), in particular according to one of
- - - —— -

lfhe>preceding claims, characterized’1h £hat the curvature
along a coordinate (s), which follows the longitudinal span “
of the support element (12), %gg[values such that the..

i second derivative of the curvature as a function of this

coordinaté (s) is essentially proportiohal to & contact

force distribution p (s), which is produced when the wiper

blade (10) is pressed agaihst a flat window (15), and that

the contact force distribution decreases toward at least

one end.

29. The wiper blade according to claim 28, characterized in

& that & € (s

()(

’ o Fe P y

2 2
dKz(S)=dM2(S)*E*I=p(S) C),

ds ds Ex] é
S = coordinate along the support element
K(s) = curvature of the support element
M(s) = bending moment.

= elasticity modulus
I = surface moment of inertia of the support element

in relation to the neutral axis
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pi(s) = specific force per unit length = contact force

distribution.

30. A wiper blade for windows (15), in particular of motor

vehicles, with at least one elongated support element (12),
\ a wiper strip (14), and a connecting device (16) for a

/t:_ wiper arm (18) which presses the wiper blade (10) against

{\ the window (15) in an operating position, wherein the §
(:/C) support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16} are.
attached, and which has a curvature when it is not locaded
by the wiper arm (18), in particular according to one- of
the preceding\glfiﬁf, cBEEEEEEEEEEB‘in“thﬁE_EEEﬁEﬁ?§§€ﬁf€\V

- alohg a coordinate (s}, which follows the longitudinal span.

of the support elgment (12), has wvalues such that the
e ———

second derivative of the_curvature as a function of this .
\_V

yature e 1 g -
coordinate (s) minus the second derivative of the curvature

Wehoan
1]
ssedkl Upailt

of the window {15) decreases from a middle region (40)

2 g

toward the ends.

#2z

31. The wiper blade accofding to claim 30, characterized in
that the middle region (40) is the location of the

connecting device (16).

- 32. The wiper blade according to one of claim 30,
characterized in that

v Al -

\_\,‘. N

, _ w
d’K(s) _ pGs) d’ Kw,,.dow(S) 5\
ds’ E*I &é}},)

S = coordinate along the support element
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K(s) = curvature of the support element

M(s) = bending moment

E = elasticity modulus

I = surface moment of inertia of the support element

in relation to the neutral axis

, Y
p(s) = specific force per unit length = contact force
P \ distribution.
(\ 33. A wiper blade for windows (15), in particular of motor
(:/ vehicles, with at least one elongated support element (12),

a wiper strip {14), and a connecting device (16) for a

wiper arm (18) which presses the wiper blade (10) against

the window (15) in an operating position, wherein the
52 support element (12) is an elongated, flat bar to which the

wiper strip (14) and the connecting device (16) are

s attached, and which has a curvature when it is not loaded

= by the wiper arm (18), in particular according to one-of

the preceding claims, cﬁgfédféfizéa_IH»EE;En;;;—ZE;;;EE;e

?% along—a coofdinate (s), which follows the longitudinal span td
e of the support element (12), has values such that the {1
contact force distribution p (s), which prqvails‘when the
wiper blade (10) is pressed against a flat window (15) is
greater in a region (40) approximately halfway between th‘ev\5

center and the end of the wiper blade (10) than it is at
the end of the wiper blade (10).

34. A wiper blade for windows (15), in particular of motor
vehicles, with at least one elongated support element (12),
a wiper strip (14}, and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against

the window (15) in an operating position, wherein the
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support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are G
attached, and which has a curvature when it is not loaded

by the wiper arm (18), in particular accordiqnggpggg Qf-

the preceding claims, ché;gzgggfiéd in that the curvature
along a coordinate (s), which follows the longitudinal‘épanw\
of the support element (1Z2), has wvalues such that the \ CL
contact force distribution p (s), which prevails when the
wiper blade (10) is pressed against the window (15) to b?
wiped, is greater in a region (40) approximately halfwa;
between the center and the end of the wiper blade (10) thah \f
it is at the end of the wiper blade (10). A
N\

35. A method for producing g wiper blade according to claim
19, 5H3§35f€?§€€6?£57;;;;s of the following process steps:
determination of the length L and adapted contact force Fyt
required for the window to be wiped,

determination of the width b and the thickness d, 5
determination of ]curvature progression K(s),

bending of the suppoft element,

connection of the support element, wiper strip, and

connecting device.

36. The method according to claim 35, characterized by

means of the following process steps:

- determination of the length 1 and @;ﬁ cross sectional
profile, particularly the w1dth b and the thickness d by
means of experimental values, '

- determination of a contact force Fyrf and a contact force
distribution p for a flat window, whiéh assures a
favorable wiping quality, likewise by means of

experimental values,
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- measurement of the curvature progression Kyingow ©I the/f
window,

~ double derivation of this curvature progression Kyindow OFf
the window as a functicon of a coordinate that adapts
along with the curvature, '

\ - calculation of the second derivative of the curvature

progression K(s) of the support element according to the
above relation,

- double integration yields the desired curvature

progression K(s) of the support element.
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AMMENARBEIT

VERTRAG UBER DIE INTERNATIONALE Z
' SENS

dia AUF DEM GEBIET DES PATEDM

. | PCT

. “ INTERNATIONALER RECHERCHENBERICHT
(Artike! 18 sowie Regein 43 und 44 PCT)
Aktenzeichen des Anmelders oder Anwalts WEITERES siehe Mitteilung dber die Ubermittlung des internationalen
Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit
R. 36343-1 Km/Mi VCRGEHEN zutreffend, nachstehender Punkt 5
Internationales Aktenzeichen Internationales Anmeldedatum (Frihestes) Prioritatsdatum (Tag/Monat/Jahr)
(Tag/Monat/Jahr)
PCT/DE 00/ 02168 06/07/2000 09/07/1999
Anmelder

ROBERT BOSCH GMBH et al.

A -

Dieser internationale Recherchenbericht wurde von der internationalen Recherchenbehdrde erstellt und wird dem Anmelder geman
Artikel 18 Gbermittelt. Eine Kopie wird dem Internationalen Biro dbermittelt.

Dieser internationale Recherchenbericht umfaft insgesamt 3 Blatter.
B] Dariber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zurm Stand der Technik tei.

1. Grundlage des Berlchts
a. Hinsichtlich der Sprache ist die internationale Recherche auf der Grundlage der internationalen Anmeldung in der Sprache
durchgefihrt worden, in der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist.

D Die internationale Recherche ist auf der Grundlage einer bei der Behdrde eingereichten Ubersetzung der internationalen
Anmeldung (Regel 23.1 b)) durchgefihrt worden.

b. Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotld— undfoder Aminosauresequenz ist die internationale
Recherche auf der Grundiage des Sequenzprotokolls durchgefihrt worden, das

in der internationalen Anmeldung in Schriflicher Form enthalten ist.

zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht werden ist.

4

bei der Behorda nachtraglich in schriftlicher Form eingersicht worden ist.
bei der Behdrde nachtraglich in computerlesbarer Form eingereicht worden ist.

Die Erkiarung, daf das nachtrdglich singereichte schriftliche Sequenzprotokoll nicht {ber den Offenbarungsgehalt der
intarnationalen Anrpeldung im Anmeldezeaitpunkt hinausgeht, wurde vorgelegt.

Die Erldéar g, dal die in computarlesbarer Form erfaBten Informationen dem schriftlichen Sequenzprotokoll entsprechen,
wurde vorgaiegl.

Bestimmte Anspriiche haben sich als nicht recherchierbar erwlesen (siehe Feld ).

Mangelnde Einheltlichkeit der Erfindung (siehe Feld I1}.

0 I A

4. Hinsichtlich der Bezelchnung der Erfindung
[E wird der vom Anmelder eingergichte Wortlaut genehmigt.
I:I wurde der Wortlaut von der Behorde wie folgt festgesetzt:

5. Hinsichtlich der Zusammenfassung

III wird der vom Anmelder eingereichte Wortlaut genehmigt.

wurde der Wortlaut nach Regel 38.2b) in der in Feld lIl angegebenen Fassung von der Behorde festgesetzt. U
L—_] Anmelder kann der Behérde innerhalb eines Monatls nach dem Datum dar Absendung dieses internationalein
Rechearchenberichts eine Stellungnahme voriagen.

6. Folgende Abb' lung der Zeichnungen ist mit der Zusammenfassung zu verdffentlichen: Abb. Nr, 1
m wia vom Anmelder vorgeschlagen [:] keine der Abb.
D weil der Anmelder selbst keine Abbildung vorgeschiagen hat.
EI weil diese Abbildung die Erdindung besser kennzeichnat.

Formblatt PCT/ISA/210 (Blatt 1) {Juli 1998) Costco Exhibit 1002, p. 55



INTERNATIONALER RECHERCHENBERICHT

Internationales Aktenzelchen

‘ PCT/DE 00/02168
A__KLASSIFIZIERUNG DES AN )/GSGEGENSTANDES .
IPK 7 B60S51/38

Nach der Intemationaten Patenlilassifikation (IPK) oder nach der nationalen Klassifikation und der IPK

B. RECHERCHIERTE GEBIETE

Recherchierter Mindestprifstoff (Klassifikationssystem und Klassifikationssymbaole )

IPK 7 B60S

Recherchierte aber nicht zum Mindestprifstoff gehdrende Verdffentlichungen, soweit diese unter die recherchierten Gebiete fallen

Wahrend der intemationalen Recherche konsuiltierte elektronische Datenbank (Name der Datenbank und evii. verwendete Suchbegriffe}

EPO-Internal, WPI Data, PAJ

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN

Kategorie® | Bezeichnung der Verdlfentlichung, soweit erfordedich unter Angabe der in Betracht kommenden Teile Betr. Anspnuch Nr.

A EP 0 594 451 A (ANGLO AMERICAN IND CORP 1,7,8,
LTD) 27. April 1994 (1994-04-27) 10,12,
in der Anmeldung erwdhnt 15-17
Zusammenfassung; Abbildungen 1-5

Seite 1, Zeile 1 -Seite 2, Zeile 50

A EP 0 528 643 A (ANGLO AMERICAN IND CORP 1,7,8,
LTD) 24. Februar 1993 (1993-02-24) 10,12,
in der Anmeldung erwdhnt 15-17
das ganze Dokument

P,A DE 198 14 610 A (BOSCH GMBH ROBERT) 1,7,8,
7. Oktober 1999 (1999-10-G7) 10,12,
15-17
Zusammenfassung; Abbildungen 2,5-/

Spalte 1, Zeile 54 -Spalte 2, Zeile 20

-) -

Weitere Ver entlichungen sind der Fortsetzung von Feld C zu Siehe Anhang Patentfarnilie
entnehimar
° Besondere Kalegorien von angegebensn VeroHentichungen "T" Spatere Verdffentlichung, die nach dem it walionalen Arenetdedatum

oder dem Priodtatsdatum verdflentlicht wendear ist und mit der
Anmeldung nicht kollidient, sonden nur zum Verstiandnis des der
Edindung zugrundeliegenden Prinzips oder der ihr zugrundeliegenden

"A" VerbHentlichung, die den allgemainen Stand der Technik definiert,
aber nicht als besondaers bedatzam anzusehen ist

"E" alteres Dokument, das jedoch erst am oder nach dem internationaten Theorie angegaben ist
Anmeldedatum verdffentlicht wordlen ist “X* Verdffentlichung von besonderer Badoeutung; die Leanspruchte Erdindung

LY Verdffentlichung, die geaignat ist, einen Priortatsanspruch zweilelhaft er- kann allein aufgrund dieser Verdffentlichung nicht als neu oder auf
scheinen zu lassen, oder durch die das VerOlfentichungsdatum ciner etfinderischer Tatigkeit beruhoend betrachtet werden
anderen im Recherchanbaricht genannten Veréffentlichung belegt werden -y Veraffentlichung von besonderer Bedeutung; die beanspruchte Erfindung
soll oder die aus cinem anderen besonderen Grund angegeben iat {wie kann nicht als auf erfinderischer Tatigkeit beruhend betrachtet

i ausgetiih) L X o werden, wenn die Verdffentlichung mit ciner oder mehrersn anderen

O Verdffentlichung, die sich auf eine miindliche Offenbarung, . Verdtfentlichungen dieser Kategone in Verbindung gebracht wird und
eine Benutzung, fine Ausstellung oder andere MaBnabmeno bezieit diese Verbindung fiir cinen Fachmann naheliegend ist

"B Verdffentiichung, die vor dem intemationalen Anmeldedatum, aber nach

dem beanspruchlen Pricrititsdatum verdffentlicht worden ist "&” Verdftentlichung, die Mitglizd derselben Patentiumitie ist

Datum dis Abschlusses der intemationalen Flacherche Absendedatum des internationalen Recherchenberichts

15. November 2000 22/11/2000

Name und Postanschriii Jdzr Intemationalen Recherchenbehdrde Bevollmachiigter Bediensteter

Ewropiischas Patentarmt, P.3. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. {+31-70) 340-2040, Tx. 31 651 eponl,

Fax: (+31-70) 340-3016 Beckman, T

Formblatt PCTASA/2 1u (Rlalt 2) (Julf 1992)
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INTERNATIONALER RECHERCHENBERICHT

Internationates Aktenzeichen
~ PCT/DE 00/02168
C.(Fortsetzung) ALS WESEN’T.JGESEHENE UNTERLAGEN
Kategorie® | Bezeichnung der Verdffentlichung, soweit erforderlich unter Angabe der in Betrachtkommenden Teile Betr. Anspruch Nr.
A | DE 12 47 161 B (WAQLTER D APPEL) 1,7,8,
10. August 1967 (1967-08-10) 10,12,
in der Anmeldung erwdhnt 156-17

das ganze Dokument

Formblatt PCTASA/210 {Fortsezung von Blan 2) (Juli 1922)
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INTERNATIONAL SEARCH REPORT

Information on patent family members

International Application No

PCT/DE 00/02168

Patent document Publication Patent farmiiy Publication

cited in search repon ’ date member(s) date

EP 059445] A 27-04-1994 DE 69303250 D 25-07-1996

: DE 69303250 T 07-11-1996
ES 2088236 T 01-08-1996
JP 2812651 B 22-10-19938
JP 6340249 A 13-12-1994
us 5485650 A 23-01-1996
ZA 9307792 A 16-05-1994

EP 0528643 A 24-02-1993 A 651237 B 14-07-1994
AU 2108092 A 25-02-1993
BR 9203129 A 30-03-1993
CA 2076268 A 17-02-1993
DE 69203303 D 10-08-1995
DE 69203303 T 14-03-1996
ES 2077984 T 01-12-1995
JP 3011252 B 21-02-2000
JP 5254399 A 05-10-1993
MX 9204682 A 31-05-1994
RU 2091257 C 27-09-1997
us 5325564 A 05-07-1994
KR 229404 B 01-11-1999
ZA 9206186 A 01-03-1993

PE 19814610 A 07-10-1999 Wo 9951470 A 14-10-1999
EP 0986496 A 22-03-2000

DE 1247161 B NONE

Form PCT/ASA2210 (patent lamily annay) {." ", 1992)
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VERIFICATION OF TRANSLATION

I, DAVID CLAYBERG

of = 948 15" sSt., Ste. 4
Santa Monica, CA 90403-3134

declare that I am a certified translator well acquainted with
both the German and English languages, and that the attached is
an accurate translation, to the best of my knowledge and ability,
of the attached German-language document.

Signature D Date Maréhh9, 2001

David Clayberg
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HWTFJH!A%TCHQAIJ SEARCH REPORT \? onal Appiication No
i ¢CT/DE 00/02168

A CLASSIFICATION OF SUBJECT MATTER
IPC 7 B60S1/38

According to Intemational Patent Clasaification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation ssarched (classification system followad by classification symbois)
IPC 7 B60S

Documentation searched other than minimum documentation to the extant that such documents are included in the fields searched

Blectronic data base conauited during the international search (name of data base and, whers practical, search tarms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Chation of document, with indication, where appropriats, of the relevant passagoe Relevant to claim No.
A EP 0 594 451 A (ANGLO AMERICAN IND CORP 1,7,8,
LTD) 27 April 1994 (1994-04-27) 10,12,
cited in the application 15-17

abstract; figures 1-5
page 1, line 1 —page 2, 1ine 50

A EP 0 528 643 A (ANGLO AMERICAN IND CORP 1,7,8,
LTD) 24 February 1993 (1993-02-24) 10,12,
cited in the application 15-17

the whole document
P,A DE 198 14 610 A (BOSCH GMBH ROBERT) 1,7,8,
7 October 1999 (1999-10-07) 10,12,
15-17

abstract; figures 2,5-7

column 1, Tine 54 -—column 2, 1ine 20

m Further documents are listed in the continuation of box C. E Patent family members are fisted In annex.
* Special categories of citad documents :
T ety
*A® document defining the elate of the art which is not
e Mbﬁdpﬁg’grdm ited to understand he pincple or theory underying the
€ egﬂbfdoanmﬂblﬂmb&dndmoraﬂerm international “X* document of particular relevance; the ciaimed kwention
bR don;ml'?vamumld\ throw doubts en priority daim( ) hvdubeimmgdm:t:nﬂndo:l'ﬁmh tnkon':!om
. may or an
which in fted to establish the publication dats of ancther ¥* document of pafﬂuna:z:vm the ciaimed invention
clation or other special reason (as specified) cannot be considared to Invoive an inventive uhepnmenﬂn
*0" document lerming to an oral disclosure, use, axhibition or document to combined with one or more other such docu-
athar means ments, such combination being cbvious to a person skilled
pe mmmmmuwﬂm fling date but In the art. .
later than the priority date claimed '&° document member of the sarne patent family

Data of the actual compiletion of the intomational eearch

Dats of madling of the intemational search report

15 November 2000 22/11/2000
Narme and maifing addrees of the ISA Authorized offioer
Eurcpean Petent Office, P.B. 5818 Patentlaan 2
Tol, (<101 402000, Tx. 31 651 apo
Fax: (+31-70) 340-3018 o Beckman, T

Form PCTASAZT0 {second shest) (July 1962)
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(54) Bezeichnung: WISCHBLATT FUR SCHEIBEN, INSBESONDERE VON KRAFTFAHRZEUGEN, SOWIE VERFAHREN
ZUM HERSTELLEN EINES SOLCHEN R

00000

(57) Abstract: The invention relates to a wiper blade for windshields, especially automobile windshields, comprising at least one
support element, a support element (12), a wiper strip (14) and connecting means {(16) for a wiper arm (18). The support element
(12) is a long flat rod te which the wiper strip (14) and the connecting means (16) are fixed. According to the invention, the flat rod
has a cross-sectional profile (40), whereby F, * L2/ 48 * E * 1,, < 0.009 when F is the pressure force exerted on the wiper blade
or the pressure force for which the wiper blade was originally intended, L represents the length of the wiper blade, E stands for the
elasticity module of the flat rod material and I, is the moment of inertia of the cross-sectional profile around the z axis (perpendicular
S to an s axis associated with the flat rod and perpendicular to the y axis).

Al

€7 (57) Zusammenfassung: Die Erfindung betrifft ein Wischblatt fiir Scheiben, insbesondere von Kraftfahrzeugen, mit mindestens
einem Tragelement (12), einer Wischleiste (14) und einem Verbindungsmittel (16) fiir einen Wischerarm (18). Das Tragelement (12)

w= ist ein langgestreckier Flachbalken, an dem die Wischleiste (14) und das Verbindungsmittel (16) befestigt sind. Es wird vorgeschia-

& gen, dass der Flachbalken ein Querschnitisprofil (40) aufweist, bei dem F.; * L2/ 48 * E * I, <0,009 sind, wenn F, die auf das
Wischblatt ausgeiibte Auflagekraft oder die Auflagekraft ist, fiir die das Wischblatt urspriinglich ausgelegt wurde, L die Linge des
Wischblatts, E der Elastizititsmodul des Flachbalkenwerkstoffs und I,

[Fortsetzung auf der ndchsten Seite]
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Wigchblatt fir Scheiben, insbegsondere von Kraftfahrzeugen,

sowie Verfahren zum Herstellen eines solchen

Stand der Technik

Bei Wischblattern der im Oberbegriff dés Anspruchs 1 be-
zeichneten Art soll das Tragelement lUber das gesamte vom
Wischblatt bestrichene Wischfeld eine vorbestimmte Vertei-
lung der vom Wischerarm ausgehenden Wischblatt-Anpresskraft
- oft auch als Anprefdruck bezeichnet - an der Scheibe ge-
wahrleisten. Durch eine entsprechende KrUimmung des unbela-
steten Tragelements - also wenn das Wischblatt nicht an dex
Scheibe anliegt - werden die Enden der im Betrieb des
Wischblatts vollsti&ndig an der Scheibe angelegten Wischlei-
ste durch das dann gespannte Tragelement zur Scheibe bela-
stet, auch wenn sich die Krliimmungsradien von sphlrisch ge-
krimmten Fahrzeugscheiben bei jeder Wischblattposition an-
dern. Die Kriimmung des Wischblatts muf’ also etwas starker
sein als die im Wischfeld an der zu wischenden Scheibe ge-
messene stirkste Krimmung. Das Tragelement ersetzt somit die
aufwendige Tragbligelkonstruktion mit zwel in der Wischleiste
angeordneten Federschienen, wie sie bei herkdmmlichen

Wischbli&ttern praktiziert wird (DE-OS 15 05 357).

Die Erfindung geht aus von einem Wischblatt nach der Gattung

der unabhingigen Anspriiche. Bei einem bekannten Wischblatt

Costco Exhibit 1002, p. 64



10

15

20

25

30

35

. ) ' . N

dieser Art (DE-PS 12 47 161) sind zur Erzielung einer mdg-
lichst gleichm&®igen Druckbelastung des Wischblatts an einer
ebenen Scheibe {iber seine gesamte Lange mehrere Ausgestal-

tungen des Tragelements als Problemldsung vorgesehen.

Bei einem anderen bekannten Wischblatt dieser Gattung (EP 0
528 643 Bl) nimmt - zur Erzielung einer gleichmdfiigen Druck-
belastung des Wischblatts an spharisch gekrimmten Scheiben -
die Druckbelastﬁng an den beiden Endabschnitten wesentlich

zu, wenn das Wischblatt auf eine ebene Scheibe gepref3t wird.

Die in beiden Fallen angestrebte gleichméffige Druckvertei-
lung liber die gesamte Wischblattldnge fihrt jedoch zu einem
schlagartigen Umspringen der zum Wischblatt gehérenden, die
eigentliche Wischarbeit ausflihrenden Wischlippe uber deren
gesamte Linge aus ihrer einen in ihre andere Schlepplage,
wenn das Wischblatt seine Arbeitsrichtung umkehrt. Diese
Schlepplage ist unabdingbar fir einen effektiven und ge-
riuscharmen Betrieb der Wischanlage. Das schlagartige Um-
springen der Wischlippe - welches zwangsldufig mit einer
auf- und Abbewegung des Wischblatts verbunden ist - erzeugt
jedoch unerwiinschte Klopfgerdusche. Auch ist die Abstimmung
der Tragelementspannung auf die gewlinschte, von Fall zu Fall
andersartige Druckverteilung bei spharisch gekrimmten Schei-

ben problematisch.

In der EP 0 594 451 werden Flachbalkenwischblatter mit va-
rierendem Profil beschrieben, die beim Anlegen einer Prif-
kraft eine bestimmte seitliche Auslenkung nicht uberschrei-
ten sollen. Dazu wird Uber einen auferst komplexen Zusammen-
hang innerer, den Federbalken bestimmender Parameter eine
GroRe angegeben, die einen bestimmten Grenzwert nicht uber-
schreiten soll. Aus der angegebenen Gleichung kdénnen nur
schwierig und unvollst&ndig Aussagen Uber die tatsachlich

einzusetzenden Gréfien abgeleitet werden. Die weiteren Anga-
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tiber die Qualit&t eines Wischblatts im Betrieb kaum moéglich

sind.

AuRerdem erweist sich die Umsetzung der Lehren des bekannten
Standes der Technik als schwierig, da die zur Verfigung ste-
henden Parameter nicht direkt auf neu herzustellende

Wischblitter anwendbar sind.
Vorteile der Erfindung

Das erfindungsgemife Wischblatt mit den Merkmalen des
Hauptanspruchs hat den Vorteil einexr durchweg guten
Wischgualitédt, weil unter anderem ein Rattern des
Wischblatts {iber der Scheibe -~ der sogenannte slip-stick-
Effekt - vermieden ist. Dies resultiert aus der Erkenntnis,
dass insbesoﬁdere der seitliche Auslenkungswinkel und weni-
ger das absolute Nacheilen, also die absolute Auslenkung der
Spitzen unter Belastung fiir den slip-stick-Effekt zu beach-
ten ist. Es ist demnach wvon Vorteil, wenn das Wischblatt so
ausgelegt wird, dass die seitliche Auslenkung der im Betrieb
nacheilenden Enden des Wischblatts einen seitlichen Auslen-
kungswinkel einer bestimmten Grofe nicht Uberschreiten. Aus
der gefundenen GroéRe flur diese Winkel kdnnen dann fir das
Wischblatt wichtige Parameter abgeleitet werden, die zuein-
ander in einer einfachen Beziehung stehen und in dieser Be-
ziehung eine obere Grenze von 0,009 nicht Uberschreiten sol-
len. Mit Hilfe dieser Beziehung und der angegebenen Ober-
grenze lassen sich sehr einfach Querschnittsprofile flr das
Tragelement bestimmen, die dann 2zu einem guten Wigchergebnis
fiithren. Insbesondere Wischbl&tter mit Uber jihre Lange kon-
stantem Querschnitt sind auf diese Weise besonders einfach

herzustellen.
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Durch die in den weiteren Anspriichen angegebenen Maffnahmen
sind vorteilhafte Weiterbildungen und Ausgestaltungen des

erfindungsgemaffen Wischblatts mbglich.

Die Wigchgqualitit steigt weiter, wenn das Verhaltnis aus dem
Produkt aus der Auflagekraft und dem Quadrat der Lange zu
dem Produkt aus dem 48-fachen des Elastizitatsmoduls des
Tragelements und dem I,,-Trigheitsmoment eine obere Grenze

von 0,005 nicht Ubersteigt.

Besonders gut anwendbare Querschnittsprofile sind von recht-
eckiger Gestalt und weisen iUber die Lange des Wischblatts
eine im wesentlichen konstante Breite und eine im wesentli-
chen konstante Dicke auf. Das Tragelement kann dabei auch
aus Einzelbalken bestehen, die seitlich nebeneinander oder
ibereinander angeordnet sind und deren Gesamtbreite bzw. de-
ren Gesamtdicke sich jeweils zu einer Gesamtbreite und/oder
zu einer Gesamtdicke addieren. Bei einem solchen rechtecki-
gen Querschnittsprofil kann das Tr&égheitsmoment I,, als

d*b? /12 eingesetzt werden, wobei flir d und b jeweils die Ge-
samtdicke bzw. die Gesamtbreite einzusetzen ist. Auf diese
Weise erhalt man eine sehr einfach handhabbare Beziehung,
iilber die das Tragelement flir die Wischblétter optimiert wer-
den kann, wenn die angegebenen Chergrenzen von 0,009 und

insbesondere von 0,005 nicht Uberschritten werden.

Insbesondere wenn komplexere Querschnittsprofile fiOr das
Tragelement gewahlt werden, die beispielsweise tiber die Lan-
ge des Wischblatts variieren oder eine leiterartige Struktur
oder dergleichen aufweisen, kann eine gute Wischgualitat
dennoch erreicht werden, wenn bericksichtigt wird, dass der
seitliche Auslenkungswinkel y wdhrend des Betriebs des
Wischblatts eine Gréfte von 0,5° insbesondere von 0,3° nicht

uberschreiten. Diese Angaben gelten flir einen mittleren
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Reibwert 4 von 1 und sind bei grdéferen odex kleineren Reib-

werten entsprechend zu vergrdffern bzw. zu verkleinern.

Der seitliche Auslenkungswinkel y ist der Winkel unter dem
die Tangente an das Tragelementende die in Richtung derxr
Langserstreckung des Tragelements verlaufende Achse schnei-
det . In einer ersten Naherung kann darunter auch der von der
Achse in Langserstreckungsrichtung des Tragelements und ei-
ner Geraden durch den Angriffspunkt des Wischerarms am Tra-
gelement und durch ein Tragelelementende eingeschlossene

Winkel verstanden werden.

Sehr gute Wischergebnisse lassen sich erzielen, wenn die
Breite b und die Dicke 4 zur Gesamtlinge des Tragelements in
einem bestimmten Verhaltnis stehen. Insbesondere soll das
Produkt aus der Breite und dem Quadrat der Dicke das 40-
fache des Quadrats der Lange nicht iiber und das 20-fache des
Quadrats der Lange nicht unterschreiten. Die Breiten
und/oder die Dicken von zusammengesetzten Tragelementen ad-
dieren sich jeweils zu einer Gesamtbreite bzw. Gesamtdicke,

die dann beriicksichtigt wird.

Das erfindungsgeméafe Wischblatt mit den Merxkmalen des An-
spruchs 10 hat den Vorteil, dass lediglich ein Parameter zur
Einstellung der nach aufien abfallenden Auflagekraftvertei-
lung variiert werden mufi. Die Krummung bzw. der Krimmungs-
verlauf entlang des Tragelements kann in frei programmierba-
ren Biegemaschinen voreingestellt werden. Dadurch kdnnen
auch kurze Versuchsreihen zur Optimierung der Auflagekraft-
verteilung und damit des Krummungsverlaufs schnell und ohne
groRBen Aufwand durchgefiihrt werden. Insbesondere ist es von
Vorteil, wenn die den Krimmungsverlauf beherrschende Koordi-
nate entlang des Tragheitselements verl&uft. Damit sind auf-

wendige Rilickrechnungen auf ein kartesisches Koordinatensy-
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stem, bei dem jede Anderung an einer Position x eine Ver-

schiebung der nachfolgenden ,x-Werte® bedingt, vermieden.

Der mathematische Zusammenhang zwischen der zweiten Ablei-
tung der Krimmung nach der angepaffiten Koordinate und dem
Auflagekraftverlauf ebenfalls nach der angepaften Koordinate
wird besonders einfach, wenn der Elastizitdtsmodul des Tra-
gelementwerkstoffs sowie das Flachentrigheitsmoment des Tra-
gelements Uber dessen Lange konstant sind. Bei vorgegebener
Auflagekraftverteilung kann dann durch zweifaches Integrie-
ren oder auch nummerisch die KrUimmung direkt ausgerechnet -

werden.

Eine optimale Anpassung eines solchen Wischblattes auch an
Scheiben mit komplizierterem Krimmungsverlauf ist mdéglich,
wenn die Krimmung der Scheibe von der Krimmung des Tragele-
ments bzw. die zweite Ableitung der Kriimmung der Scheibe wvon
dér zweiten Ableitung der Krimmung des Tragelements abgezo-
gen wird. In diesem Fall kann eine Auflagekraftverteilung
vorgegeben werden, wie sie flir ein Wischblatt, das auf eine
ebene Scheibe aufgedrickt wird, erwlinscht ist. Die Differenz
der zweiten Ableitungen der jeweiligen KrlUmmungen ist dann

wieder proportional dieser Auflagekraftverteilung.

Ein erfindungsgemafes Wischblatt mit den Merkmalen des An-
spruchs 15 zeichnet sich dadurch aus, dass ohne spezielle
Anpassung fiur durchschnittliche Scheibentypen ein hervorra-
gendes Wischergebnis erzielt wird. Durch die aufgefihrte,
sehr einfache Maffnahme wird erreicht, dass die Auflagekraft¥
verteilung in den allermeisten Fallen den Anforderungen ge-
nigt. Die genannten Stitzpunkte sind hinreichend genau, um
daraufhin einen einzuhaltenden Krummungsverlauf zu bestim-

mern.
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Optimiert wird ein Wischblatt nach Anspruch 15 durch die
Mafnahmen des Anspruchs 16. Auch bei komplexeren Scheibungs-
krimmungsverlaufen kann durch die Vorgabe der Auflagekraft-
verteilung an bestimmten Stiitzpunkten die Wigschqualitdt ge-
steigert werden. Trotzdem ist es mbglich, das Wischblatt oh-
ne aufwendige Berechnungen zu konstruieren. Der Krimmungs -
verlauf kann im wesentlichen vorbestimmt und durch einfache
Versuche optimiert werden. Solange die Vorgabe, dass die
Auflagekraftverteilung, die vorherrscht, wenn das Wischblatt
auf die zu wischende Scheibe gedriickt ist, in einem Bereich
ungefahr halftig zwischen Mitte und Ende des Wischblatts hd-
her ist als am Ende des Wischblatts eingehalten werden, ist

eine hervorragende Wischqualitét gewdhrleistet.

In einem erfindungsgemafen Verfahren zur Herstellung eines
solchen Wischblatts werden die einzelnen Parameter entspre-
chend der erfindungsgemafen Lehre ausgewdhlt und wird das
Tragelement so vorgebogen, dass sein Kriimmungsverlauf minde-
stens eine der vorgenannten Bedingungen erfiillt. Dabei ist
es besonders ginstig, das Tragelement zuerst zu biegen und
dann mit der Wischleiste und dem Verbindungselement zusam-
menzufligen. Es ist aber auch mdglich, das Verbindungselement
mit dem Tragelement zu verbinden und dann erst die Wischlei-

ste hinzuzufigen.
Zeichnung

In der Zeichnung zeigen: Figur 1 eine perspektivische Dar-
stellung eines an der Scheibe angelegten, mit einem zur
Scheibe belasteten Wischerarm verbundenen Wischblatts, Figur
2 eine Prinzipdarstellung einer Seitenansicht eines unbela-
stet auf die Scheibe aufgesetzten Wischblatts, gegenlber Fi-
gur 1 verkleinert dargestellt, Figur 3 die Schnittfl&che ei-
nes Schnitts durch das Wischblatt gemdf Figur 1, entlang der

Linie ITI-III in vergrdfRerter Darstellung, die Figuren 4 und
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5 eine Variante zu Figur 3, die Figuren 6 und 7 ein
Wischblatt in einer anderen Ausfihrungsform mit einem einge-
zeichneten Koordinatensystem, die Figuren 8 und 9 jeweils
berechnete und gemessene Werte fir die Auflagekraftvertei -
lung liber der L&nge des Wischblatts aufgetragen und Figur 10
eine unmafistabliche Priﬁzipdarstellung eines zum Wischblatt

gehdrenden Tragelements in Seitenansicht.
Beschreibung des Ausfihrungsbeispiels

Ein in Figur 1 dargestelltes Wischblatt 10 weist ein langge-
strecktes, federelastisches, auch als Flachbalken zu be-
zeichnendes Tragelement 12 fur eine Wischleiste 14 auf, das
in Figur 10 separat dargestellt ist. Wie aus den Figuren 1,
3 und 4 ersichtlich ist, sind das Tragelement 12 und die Wi-
schleiste 14 langsachsenparallel miteinander verbunden. An
der von der zu wischenden Scheibe 15 - in Figur 1 strich-
punktiert gezeichnet - abgewandten Oberseite des Tragele-
ments 12 ist als Verbindungémittel eine Anschlufivorrichtung
16 angecordnet, mit deren Hilfe das Wischblatt 10 mit einem
an der Karosserie eines Kraftfahrzeugs gefihrten, angetrie-
benen Wischerarm 18 l1&sbar verbunden werden kann. An der der
Scheibe 15 zugewandten Unterseite des Tragelements 12 ist
die langgestreckte, gummielastische Wischleiste 14 angeord-

net.

An dem freien Ende 20 des Wischarms 18 ist ein als Gegenan-
schluRwittel dienender Haken angeformt, welcher einen zur
AnschluBvorrichtung 16 des Wischblatts 10 gehdrenden Gelenk-
bolzen 22 umgreift. Die Sicherung zwischen dem Wischerarm i8
und dem Wischblatt 10 wird durch nicht naher dargestellte,
an sich bekannte, als Adapter ausgebildete Sicherungsmittel

{ibernommen.
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Der Wischerarm 18 und damit auch dessen Hakenende 20 sind in
Richtung des Pfeiles 24 zur zu wischenden Scheibe 15 bela-
stet, deren zu wischende Oberfliche in aen Figuren 1 und 2
durch eine strichpunktierte Linie 26 angedeutet ist. Die
muflagekraft F,s (Pfeil 24) legt das Wischblatt 10 Uber des-
sen gesamte Lange an der Oberflache 26 der zu wischenden

Scheibe 15 an.

Da die in Figur 2 dargestellte strichpunktierte Linie 26 die
starkste Krimmung der Scheibencberflé&che im Beréich des
Wischfeldes darstellen soll ist klar ersichtlich, daff die
Kriimmung des mit seinen beiden Enden an der Scheibe anlie-
genden, noch unbelasteten Wischblatts 10 starker ist als die
maximale Krimmung der spharisch gekrtimmten Scheibe 15. Unter
der Auflagekraft Fue (Pfeil 24) legt sich das Wischblatt 10
mit seiner zur Wischleiste 14 gehdrenden Wischlippe 28 lber
seine gesamte Lange an der Scheibenoberfliche 26 an. Dabei
baut gich im bandartigen federelastischen Tragelement 12 ei-
ne Spannung auf, welche fir eine ordnungsgemaffie Anlage der
Wigschleiste 14 bzw. der Wischlippe 28 tliber deren gesamte
Lange an der Kraftfahrzeugscheibe 15 sorgt. Wahrend des
Wischbetriebs bewegt der Wischerarm 18 das Wischblatt 10
quer zu dessen LAngserstreckung iliber die Scheibe 15. Diese
Wisch- oder Arbeitsbewegung ist in Figur 1 mit dem Doppel-
pfeil 29 bezeichnet.

Im folgenden soll nun auf die besondere Ausgestaltung des
erfindungsgemalen Wischblatts naher eingegangen werden. Wie
die unmaRstéblich dargestellte Figur 3 zeigt, ist die Wi-
schleiste 14 an der unteren, der Scheibe 15 zugewandten
Bandflache des Tragelements 12 angeordnet. Mit Abstand von
dem Tragelement 12 ist die Wischleiste 14 von ihren beiden
Léngsseiten her so eingeschnirt, daf in ihrem Langsmittelbe-
reich ein Kippsteg 30 verbleibt, der sich Uber die gesamte

Lange der Wischleiste 14 erstreckt. Der Kippsteg 30 geht in
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die Wischlippe 28 iiber, die einen im wesentlichen keilfdrmi-
gen Querschnitt aufweist. Durch die Auflagekraft (Pfeil 24)
wird das Wischblatt beziehungsweise die Wischlippe 28 gegen
die zu wischende Oberfliche 26 dexr Scheibe 15 gedrtckt, wo-
bei sie unter dem Einfluf’ der Wischbewegung - von dex in der
Figur 3 speziell die eine der beiden gegenlaufigen Wischbe-
wegungen {Doppelpfeil 29) betrachtet wird und die durch den
Richtungspfeil 32 angedeutet ist - in eine sogenannte
Schlepplage kippt, in der sich die Wischlippe an dem am Tra-
gelement 12 gehaltenen Teil der Wischleiste 14 ilber ihre ge-
samte Lénge abstiitzt. Dieser Abstiitzung welche in der Figur
3 mit dem Pfeil 34 gekennzeichnet ist erfolgt stets - in Ab-
hangigkeit von der jeweiligen Wischrichtung (Doppelpfeil 29
bzw. Pfeil 32) an der in der jeweiligen Wischrichtung hin-
tenliegenden Oberkante der Wischlippe 28, sodaf diese stets
in einer sogenannten Schlepplage iiber die Scheibe gefihrt
wird. Diese Schlepplége ist flir einen effektiven und ge-
rauscharmen Betrieb der Wischvorrichtung notwendig. Die Um-
kehrung der Schlepplage erfolgte in der scgenannten Umkehr-
position des Wischblatts 10, wenn dieses seine Wischbewegung
(Doppelpfeil 29) umkehrt. Dabei fiihrt das Wischblatt eine
Auf- und Abbewegung aus, welche durch das Umkippen der Wi-
gchlippe 28 bédingt ist. Die Aufbewegung erfolgt entgegen
Richtung des Pfeiles 24 und somit auch entgegen der Anlege-
kraft. In der entgegen dem Pfeil 32 gerichteten anderen

Wischbewegung ergibt sich somit ein Spiegelbild der Figur 3.

In der gegeniiber dem Wischblatt in Figur 1 vergrdéfert darge-
stellten Figur 4 ist ein Querschnittsprofil 40 gezeigt, mit
einer rechteckigen Schnittfliche mit einer Breite b und ei-
ner Dicke d. AuRerdem ist ein Koordinatensystem Uber das
Tragelement 12 gezeichnet. In Figur 6 ist als 3. Koordinate
eine der Kriimmung des Tragelements 12 folgende s-Koordinate
eingezeichnet, zu der die y- und z-Koordinaten senkrecht

stehen.
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Wird nun das Wischblatt 10 mit einer Kraft F,f (Pfeil 24}
insbesondere vom Wischarm 18 auf eine Scheibe 26 gepreft,
ergibt sich eine gewisse Kraftverteilung pi(s), die zu einem
Moment M(s) fihrt, das maximal in der Mitte des Tragelements
12 ist. Fur eine, fir den Wischbetrieb glunstige konstante

auflagekraftverteilung

_wa
P=7

ist das Moment

und somit

G-y
M) =For " 51

Fiir eine nach aufen abnehmende Auflagekraftverteilung, die
sich insbesondere zum Umlegen der Wischlippen eignet, ist
das Moment M(s) Uber seine Gesamtlénge etwase kleiner als das

fir eine konstante Kraftverteilung berechnete Moment:

(Z-sp
M(s) < p*——2—

Ceht man nun davon aus, dass ein Reibwert u fOr eine trok-
kene Scheibe ungefahrt 1 ist, ist im Betrieb das seitliche
Moment gleich dem Biegemoment M(s), was insbesondere aus der

vorgegebenen Kraftverteilung p(s) folgt.
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Aus dem seitlichen Biegemoment folgt ein seitlicher Auslen-
kungswinkel y, der sich durch Integration der Einzelauslen-
kungen wvom Angriffspunkt des Wischerarms am Wischblatt bis
zum Wischblattende hin berechnen 1laRt. Im Falle einer mittig
angeordneten Anschlufvorrichtung 16 berechnet gich der Aus-

lenkungswinkel nach

L12
M(s)
ds
r= IE*I

Unter Berlicksichtigung der Beziehung des Momentes fir eine
konstante Auflagekraftverteilung erhdlt man eine einfache

Abschatzung fir den Winkel y:

L2 (S)(— —5)
J 2*E*I

Durch Integration erhalt man

p*LS _ wa*LZ
48*E*1_, 48*E*I_

Yy <

Der Erfindung liegt unter anderem die Erkenntnis zugrunde,
dass eine gute Wischgqualitdt insbesondere durch Vermeiden
von Rattern dann erzielt wird, wenn der Winkel y die Gréfde
0,5° (=0,009rad) insbesondere die Gro&fse 0,3° {=0,005rad)
nicht tberschreitet. Damit 1aBt sich eine einfache Beziehung
zwischen der Auflagekraft und den geometrischen GrdRen des

Wischblatts herleiten, gemaff dem

F,; *L?

— = 20,009
48*E*I,,
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insbesondere < 0,005 ist.

Fiir dem am h&ufigsten-auftretenden Fall eines rechteckigen
Profils 40, wie in Figur 3 dargestellt, bestimmt sich das

Trédgheitsmoment zu:

d*b?
I,=
12
wobei d = Dicke des Tragelements
b = Breite des Tragelements ist.

Die Breite b und die Dicke d sind folglich so auszuwahlen,

dass

F,, *L?
sErae

insbesondere <0,005 sein soll.

Ist das Tragelement 12 in zwei einzelne Federbalken 42 und
44 aufgeteilt, wie das in Figur 4 dargestellt ist, so kann
bei den obigen Uberlegungen in erster Naherung die Breite b
als Summe der Einzelbreiten bl und b2 angenommen werden:
b=bj+b,. Damit lassen sich auch fir derartige Systeme einfa-
che Beziehungen zwischen der Breite und der Dicke eines Tra-

gelements herleiten.

Fiir den Fall, dass kein rechteckiges Querschnittsprofil ge-
wahlt werden soll, ist es notwendig, das Trégheitsmoment I,
zu bestimmen und in die oben genannten Beziehungen entspre-
chend einzusetzen. Ebenso sind Querschnittsverinderungen
iber die Lange des Wischblatts oder ein nicht zentraler An-
griffspunkt des Wischerarms am Wischblatt in den obigen

Uberlegungen entsprechend zu berlcksichtigen.
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Um ein mdglichst gerduscharmes Umlegen der Wischlippe 28 aus
ihrer einen Schlepplage in ihre andere Schlepplage zu errei-
chen, wird das zur Verteilung der Anlegekraft (Pfeil 24)
dienende Tragelement 12 so ausgelegt, dafz der Anlegedruck
der Wischleiste 24 beziehungsweise der Wischlippe 28 an der
Scheibenoberfliche 26 in deren Mittelabschnitt 36 (Figur 11)
groRer ist als an wenigsten einen der beiden Endabschnitten

38.

Die Verteilung der Anlagekraft Uber das Tragelement erfolgt
in Abhangigkeit verschiedener Parameter des Tragelements wie
beispielweise das Querschnittsprofil, der Querschnittsver-
lauf iiber die Lange des Tragelements oder auch der Radius-
verlauf R(s) entlang des Tragelements. Eine Optimierung des
Tragelements in Richtung auf eine vorgegebene Auflagekraft-
verteilung p (s) ist deshalb sehr aufwendig. Der Erfindung
liegt nun die Erkenntnis zugrunde, dass bei einem Tragele-
ment mit einem Uber die Lange des Tragelements im wesentli-
chen konstanten, insbesondere rechteckigen Querschnitt, die
Buflagekraftverteilung p(s) uber eine Vorgabe der Krimmung K
entlang einer Koordinate s festgelegt werden kann, wobei die
Koordinate s sich entlang des Tragelements erstreckt. Die
Kriimmung X(s) ist gleich dem inversen Radius in Abhangigkeit

von s:

K(S)=$

Bei dem Tragelement besteht eine Beziehung zwischen dem Bie-
gemoment M, dem Radius R des Tragelements, dessen Elastizi-

tatsmodul E sowie dem an dem jeweiligen Ort vorherrschenden

Flachentragheitsmoment I. Die Beziehung wird besonders ein-

fach, wenn sie auf die mit den Tragelementen mitlaufenden

Koordinate s bezogen wird:
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M(s
K(s)=————( )
E*I
Durch zweimaliges Differenzieren nach dem Ort s erhalt man

die Beziehung:

d*K(s) _ d*M(s)/ds?
ds? E*I

Da die zweite Ableitung des Biegemoments M nach der mitlau-
fenden Koordinate s gleich der Auflagekraftverteilung p ent-
lang der Koordinate s entspricht, die entsteht, wenn man das
Tragelement auf eine ebene Scheibe aufprefit, folgt daraus,
dass die zweite Ableitung der Krummung K nach der mitlaufen-
den Koordinate s bis auf eine Konstante mit dieser Auflage-
kraftverteilung p auf einer ebenen Scheibé Ubereinstimmt.
Die Konstante ist abhéngig vom Elastizitdtsmodul E sowie wvom
Flichentrigheitsmoment I, das seinerseits sehr einfach wird,
wenn es sich um einen rechteckigen Querschnitt handelt. Bei
vorgegebener, nach auffen abfallender Auflagekraftverteilung
p kann dariiber rechnerisch oder in einfachen Versuchen das
Krimmungsprofil K(s} ermittelt werden. Die aufere Gestalt
und damit die fir die Herstellung notwendigen Parameter des

Tragelements sind damit vom Fachmann einfach zu ermitteln.

Um die Form der Scheibe zu beriicksichtigen, fur die das
Wischblatt verwendet werden soll, ist die obige Beziehung
dahingehend.zu korrigieren, dass von der fUr eine ebene
Scheibe vorgegebene, nach auBen abfallenden Auflagekraftver-
teilung p entlang der Koordinate s, die noch durch den Ela-
stizitatsmodul E und das Flachentrigheitsmoment I dividiert
wird, die zweite Ableitung der Krimmung Kgcheibe 9d€r Scheibe

nach der Koordinate s dazu addiert werden mufl:

de(S) — p(s) + dzI<Scheibe (S)
ds? E*I ds?
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Auch hierfiber ist es fir den Fachmann einfach, ein Tragele-

ment fur eine bestimmte Scheibe zu konfigurieren:

- Festlegen der Lange L und des Querschnittprofils, insbe-
sondere die Breite b und die Dicke d Uber Erfahrungswer-
te,

- Festlegen einer Auflagekraft Fy,f bzw. einer Auflagekraft-
verteilung p fir eine ebene Scheibe, die eine gute
Wischqualitat gewihrleistet, ebenfalls Uber Erfahrungs-
werte,

- Ausmessen des Krummungsverlaufes Kgcheibe der Scheibe,

- Zweifaches Ableiten dieses Krummungsverlaufes Kgcheibe 4d€T
Scheiben nach einer mit der KrUmmung mitlaufenden Koordi-
nate s,

- Berechnung der zweiten Ableitung des Krimmungsverlaufes
K(s) des Tragelements nach obiger Beziehung,

- Zweifaches Integrieren ergibt den gesuchten Krimmungsver-

lauf K{(s) des Tragelements.

Es hat sich gezeigt, dass gute Wischergebnisse dann erzielt
werden kénnen, wenn die Krummung K entlang der mitlaufenden
Koordinate s derart ist, dass die Auflagekraftverteilung,
die vorherrscht, wenn das Wischblatt auf eine ebene Scheibe
gedriickt ist, in einem Bereich ungefdhr halftig zwischen
Mitte und Ende des Wischblatts hdéher ist als am Ende des
Wischblatts. In den Figuren 8 und 9 ist dieser Bereich 40
fir eine Seite angedeutet. Der Erfindung liegt die Erkennt-
nis zugrunde, dass der Verlauf der Auflagekraftverteilung p
im Bereich 40 eine kleinere Bedeutung zukommt, als der Rela-
tion zwischen der Auflagekraftverteilung p im Bereich 40 zur
Auflagekraftverteilung p an den Enden des Wischblatts. In
den Figuren 8 und 9 ist jeweils die gesamte Lange L eines

Wischblatts aufgetragen, wobei das AnschluBelement 16 in der

Costco Exhibit 1002, p. 79



10

15

20

25

30

Mitte des Wischblatts angeordnet ist, so dass den Wischblat-
tenden die GréBe 0,50 L zukommt.

Sehr gute Wischergebnisse werden erzielt, wenn die Krummung
K entlang einer der Langserstreckung des Tragelements 12
folgenden Koordinate s solche Werte aufweist, dass die Auf-
lagekraftverteilung p, die vorherrscht, wenn das Wischblatt
auf die zu wischende Scheibe gedrickt ist, im Bereich unge-
fahr halftig zwischen Mitte und Ende des Wischblatts hdher
ist als am Ende des Wischblatts. Durxch die Berﬁckéichtigung
des Scheibenverlaufs, fir den das Wischblatt vorgesehen ist,
wird die allgemeine Eigung fir beliebige Scheiben zwar ein-

geschrankt, die ausgewdhlte Scheibe jedoch optimal gewischt.

Figur 10 zeigt einen méglichen Kruimmungsverlauf K des Trage-
lements 12, der eine Auflagekraftverteilung p der Wischlippe
28 an der Scheibe 15 ergeben kann, die zum Wischblattende
hin abfallt. Bei diesem federelastischen Tragelement 12, das
unbelastet eine stiArkere Hohlkrimmung gegeniiber der Scheibe
aufweist als diese im Bereich des vom Wischblatt Uberstxi-
chenen Wischfeldes gekriimmt ist, ist der Krimmungsverlauf K
so ausgefiithrt, daR dieser im Mittelabschnitt 36 des Tragele-

ments 12 starker ist als an degsen Endabschnitten 38.

Durch die Verringerung der Auflagekraft der Wischlippe 28 an
der Scheibenoberfliche 26 im Bereich eines Wischblattendes
oder an beiden Wischblattenden wird ein schlagartiges Um-
springen oder Umschnappen der Wischlippe 28 aus ihrer einen
Schlepplage in ihre andere Schlepplage vermieden. Vielmehr
erfolgt beim erfindungsgemadfen Wischblatt ein vergleichswei-
se sanftes Umlegen der Wischlippe vom Wischblattende aus
fortschreitend zur Wischlippenmitte beziehungsweise bis zum
anderen Wischlippenende. Die Figur 3 zeigt in Verbindung mit

Figur 1, daB auch bei spharisch gekrtmmten Scheiben die ge-

Costco Exhibit 1002, p. 80



10

15

20

25

30

o e

ringer belasteten Endabschnitte der Wischlippe 28 noch wirk-

sam an der Scheibenoberfliche anliegen.

Allen Ausfilihrungsbeispielen ist gemeinsam, daf? der Anlege-
druck (Pfeil 24) der Wischleiste 14 an der Scheibe 15 in de-
ren Mittelabschnitt 36 grdéfer ist als an wenigstens einem
ihrer beiden Endabschnitte 38. Dies gilt auch dann, wenn -
abweichend vom gegenstindlich gezeigten Wischblatt 10 mit
einem einteiligen, als Federschiene dargestelltem Tragele-
ment 12 - das Tragelement mehrteilig aufgebaut ist. Unter
Umstanden kann es jedoch ndétig sein, auch andere Auflage-
kraftverteilungen vorzugeben. Mit den aufgezeigten Beziehun-
gen kémnen aber auch dann Wischblatter konzipiert werden,

die hervorragende Wischergebnisse erzielen.

Bei dem erfindungsgemifien Verfahren zur Herstellung eines
Wischblatts wird wie bereits oben angegeben zuerst die Kon-
tur und der Krummungsverlauf K bestimmt und dann das Trage-
lement 12 mit der Wischleiste 14 und dem Verbindungselement
16 zusammengefligt. Ist das Tragelement aus zwei parallelen
Flachbalken aufgebaut, kénnen diese bevorzugt miteinander,
d.h. direkt nebeneinander vorgebogen werden, was einen sehr
symmetrischen und damit verwindungsstabilen Aufbau des
Wischblatts gewdhrleistet. Die beiden Tragelementhidlften
sind dann im laufenden Verfahren gemeinsam weiter zu verar-
beiten, um eine versehentliche Separation zu vermeiden. Nach
dem das Tragelements gebogen ist, wird entweder zuerst die
Wischleiste angebracht, beispielsweise durch Ankleben oder
Anvulkanisieren, oder auch insbesondere bei zwei Tragele-
menthidlften durch Einlegen der Tragelementh&lften in Langs-
nuten der Wischleiste und dann das Verbindungselement aufge-
bracht. Insbesondere, wenn das Verbindungselement aufge-
schweit wird, ist die Wischleiste erst nachtraglich anzu-

bringen, um thermische Schiden am Wischgummi zu vermeiden.
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Ansprluche

Wischblatt fir Scheiben, insbesondere fur Kraftfahrzeuge,
mit mindestens einem Tragelement (12), einer Wischleiste

(14) und einem Verbindungsmittel (16) fir einen Wischer-

arm (18), wobei das Tragelement (12) ein langgestreckter

Flachbalken ist, an dem die Wischleiste (14) und das Ver-
bindungsmittel (16) befestigt sind, dadurch gekennzeich-

net, dass das Tragelement (12} ein Querschnittsprofil

aufweist, bei dem

F

* L2

————48‘;fE . < 0,009
z

sind, wenn F,y die vom Wischerarm (18) auf das Wischblatt
ausgelibte Auflagekraft oder die Auflagekraft ist, fir die
das Wischblatt urspringlich ausgelegt wurde und L die
Lange des Tragelements (12), E der Elastizitatsmodul des
Tragelements (12), I,, das Tragheitsmoment des Quer-
schnittsprofils um die z-Achse senkrecht auf eine mit dem
Tragelement (12) mitlaufende s-Achse sowie senkrecht auf

eine y-Achse ist.

Wischblatt nach Anspruch 1, dadurch gekennzeichnet, dass

F, *L?

v~ £0,005
48*E*I

ist.
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Wischblatt nach Anspruch 1 oder 2, dadurch gekennzeich-
net, dass das Tragelement (12) ein im wesentlichen recht-
eckiges Querschnittsprofil (40) aufweist, mit einer im
wesentlichen konstanten Breite b und einer im wesentli-

chen konstanten Dicke d.

Wischblatt nach einem der wvorhergehenden Anspriche, da-
durch gekennzeichnet, dass das Tragelement (12) aus min-
destens zwei Einzelbalken (42, 44) besteht und dass sich
die Breiten (bl, b2) der Einzelbalken (42, 44) zu einer

Gesamtbreite b addieren.

Wischblatt nach einem der vorhergehenden Ansprliche, da-
durch gekennzeichnet, dass die Breite b und die Dicke d

des Tragelements (12) so ausgewadhlt sind, dass

F,, *L?
FrErarp <0009

ist.

Wischblatt nach einem der Ansprliche 1 bis 4, dadurch ge-
kennzeichnet, dass die Breite b und die Dicke 4 des

Flachbalkens so ausgewahlt sind, dass

F, *L?
TrErarp <000

ist.

Wischblatt f£4r Scheiben, insbesondere fdr Kraftfahrzeug,
mit mindestens einem Tragelement {12), einer Wischleiste
(14) und einem Verbindungsmittel {16} fiir einen Wischer-
arm (18), wobei das Tragelement (12) ein langgestreckter
Flachbalken ist, an dem die Wischleiste (14) und das Vexr-

bindungsmittel (16) befestigt sind, insbesondere nach ei-
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10

nem der vorhergehenden Anspriichen, dadurch gekennzeich-
net, dass das Tragelement (12) ein Querschnittsprofil
(40) aufweist, das einen seitlichen Auslenkungswinkel
mindestens eines der Tragelementenden bezogen auf die
Langserstreckung des Tragelements von Yy < 0,5° insbeson-
dere < 0,3° auf der Scheibe (26) erzeugt, wenn das
Wischblatt auf der Scheibe (26) gquer zu seiner Langser-
streckung bewegt wird und der Reibungskoeffizient Zwi-

schen Scheibe (26) und Wischleiste (14) ungefdhr 1 ist.

Wischblatt fiir Scheiben, insbesondere flr Kraftfahrzeuge,
mit mindestens einem Tragelement (12), einer Wischleiste
(14) und einem Verbindungsmittel (16) fir einen Wischer-
arm (18), wobei das Tragelement {(12) ein langgestreckter
Flachbalken ist, an dem die Wischleiste (14) und das Ver-
bindungsmittel (16) befestigt sind, insbesondere nach ei-
nem der vorhergehenden Anspriliche dadurch gekennzeichnet,
dass das Tragelement eine Lange L, eine Breite b und eine

Dicke d aufweist, derart, dass

20L? < bd? < 40L2

wenn L in Meter und b und d in Millimeter angegeben wer-

den.

Wischblatt nach Anspruch 8, dadurch gekennzeichnet, dass
das Tragelement aus mindestens zwei Federbalken besteht,

deren Breiten sich addieren.

_Wischblatt fi{ir Scheiben (15) insbesondere fur Kraftfahr-

zeuge, mit mindestens einem langgestreckten Tragelement
(12), einer Wischleiste (14) und einem Verbindungsmittel
(16} fir einen Wischerarm (18), der in einer Betriebs-
stellung das Wischblatt (10) auf die Scheibe (15) driuckt,

wobei das Tragelement (12) ein langgestreckter Flachbal-
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12

ken ist, an dem die Wischleiste (14) und das Verbindungs-
mittel (16) befestigt sind und der in einer vom Wischer-
arm (18) unbelasteten Stellung eine Krummung aufweist,
insbesondere nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass die Krlimmung entlang einer der
Langserstreckung des Tragelements (12) folgenden Koordi -
nate (s) solche Werte aufweist, dass die zwelite Ableitung
der Krimmung nach dieser Koordinate (s) im wesentlichen
proportional zu einer Auflagekraftverteilung p (s) isct,
die entsteht, wenn das Wischblatt (10) auf eine ebene
Scheibe (15) gedriickt ist und dass die Auflagekraftver-

teilung zu mindestens zu einem Ende hin abnimmt.

.Wischblatt nach Anspruch 10, dadurch gekennzeichnet, dass

d’K(s) _ d"M(S) , g4 _ PS)

ds? ds’ E*]
=] = Koordinate entlang dem Tragelement
K(s) = Krimmung des Tragelements
M(s) = Biegemoment
E = . Elastizitdtsmodul
I = Flachentragheitsmoment des Tragelements

beziiglich der neutralen Achse
pis) = spezifische Kraft pro Langeneinheit = Auf-

lagekraftverteilung.

_Wischblatt fir Scheiben (15) insbesondere fiur Kraftfahr-

zeuge, mit mindestens einem langgestreckten Tragelement
{12), einer Wischleiste (14) und einem Verbindungsmittel
(16) fiir einen Wischerarm (18), der in einer Betriebs-
stellung das Wischblatt (10) auf die Scheibe (15) drickt,
wobei das Tragelement (12) ein langgestreckter Flachbal-
ken ist, an dem die Wischleiste (14) und das Verbindungs-

mittel (16) befeséigt sind und der in einer vom Wischer-
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14.

15

. .

arm (18} unbelasteten Stellung eine Krummung aufweist,
insbesondere nach einem der vorhergehenden Anspriche, da-
durch gekennzeichnet, dass die Kriimmung entlang einer der
Lingserstreckung des Tragelements (12) folgenden Koordi-
nate (s) solche Werte aufweist, dass dig zweite Ableitung
der KrlUmmung nach dieser Koordinate {s) minus der zweiten
Ableitung der Krummung der Scheibe {15) von einem mittle-

ren Bereich (40) zu den Enden hin abnimmt.

.Wischblatt nach Anspruch 12, dadurch gekennzeichnet, dass

der mittlere Bereich (40) der Ort des Verbindungsmittels
(16) ist.

Wischblatt nach einem der Anspriiche 12 oder 13, dadurch

gekennzeichnet, dass

d’K(s) _ p(s) + d?K s eheie (5)

ds? E*I ds?
'8 = Kcordinate entlang dem Tragelement
K(s) = Krummung des Tragelements
M(s) = Biegemcment
B = Elastizitatsmodul
I = Flichentrigheitsmoment des Tragelements

bez. der neutralen Achse
pls) = spezifische Kraft pro Langeneinheit = Auf-

lagekraftverteilung

.Wischblatt ffir Scheiben (15) insbesondere fiur Kraftfahr-

zeuge, mit mindestens einem langgestreckten Tragelement
(12), einer Wischleiste (14) und einem Verbindungsmittel
(16) fur einen Wischerarm (18}, der in einer Betriebs-
stellung das Wischblatt (10) auf die Scheibe (15) druckt,
wobei das Tragelement (12) ein langgestreckter Flachbal-

ken ist, an dem die Wischleiste (14) und das Verbindungs-
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mittel (16) befestigt sind und der in einer vom Wischer-
arm (18) unbelasteten Stellung eine Krimmung aufweist,
insbesondere nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass die KrlUmmung entlang einer der
Langserstreckung des Tragelements (12) folgenden Koordi-
nate (s) solche Werte aufweist, dass die Auflagekraftver-
teilung p(s), die vorherrscht, wenn das Wischblatt (10)
auf eine ebene Scheibe {15) gedriickt ist, in einem Be-
reich (40) ungefahr halftig zwischen Mitte und Ende des
Wischblatts (10) héher ist als am Ende des Wischblatts
(10} .

.Wischblatt fir Scheiben (15) insbesondere fur Kraftfahr-

zeuge,‘mit mindestens einem langgestreckten Tragelement
(12), einer Wischleiste (14) und einem Verbindungsmittel
(16) flur einen Wischerarm {(18), der in einer Betriebs-
stellung das Wischblatt (10) auf die Scheibe (15) drickt,
wobei das Tragelement (12) ein langgestreckter Flachbal-
ken ist, an dem die Wischleiste (14) und das Verbindungs-
mittel (16) befestigt sind und der in einer vom Wischer-
arm (18) unbelasteten Stellung eine Krummung aufweist,
insbesondere nach einem der vorhergehenden Angpriche, da-
durch gekennzeichnet, dass die Krummung entlang einer der
Langserstreckung des Tragelements (12) folgenden Koordi-
nate (s) solche Werte aufweist, dass die Auflagekraftver-
teilung p(s), die vorherrscht, wenn das Wischblatt (10)
auf die zu wischende Scheibe (15) gedriickt ist, in einem
Bereich (40) ungefidhr halftig zwischen Mitte und Ende des
Wischblatts (10) hoéher ist als am Ende des Wischblatts
(10) .

Verfahren zum Herstellen eines Wischblatts nach einem der
vorhergehenden Anspriichen, gekennzeichnet durch folgende
Schritte:

Ermitteln der fur die zu wischenden Scheibe notwendigen
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Lange L und angepaften Auflagekraft Fyr,

Ermitteln der Breite b und der Dicke 4,

Ermitteln des Krimmungsverlaufs K(s),

Biegen des Tragelements,

vVerbinden von Tragelement, Wischleiste und Verbindungs-

mittel.

.Verfahren nach Anspruch 17, gekennzeichnet durch folgende

Schritte:

Festlegen der Lange L und des Querschnittprofils, ins-
besondere die Breite b und die Dicke d iber Erfah-
rungswerte,

Festlegen einer Auflaéekraft Fyf bzw. einer Auflage-
kraftverteilung p fur eine ebene Scheibe, die eine gu-
te Wischqualitat gewdhrleistet, ebenfalls tUber Erfah-

rungswerte,

‘Ausmessen des Krimmungsverlaufes Kgcheibe d€r Scheibe,

Zweifaches Ableiten dieses Krummungsverlaufes Kgcheibe
der Scheiben nach einer mit der Krummung mitlaufenden
Kcordinate s,

Berechnung der zweiten Ableitung des Kriummungsverlau-
fes K(s) des Tragelements nach obiger Beziehung,
Zweifaches Integrieren ergibt den gesuchten Krimmungs-

verlauf K(s) des Tragelements.
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Zusammenfassung

Die Erfindung betrifft ein Wischblatt fiir Scheiben, ins-
besondere von Kraftfahrzeugen, mit mindestens einem Tra-
gelement (12), einer Wischleiste (14) und einem Verbin-
dungsmittel (16) fiir einen Wischerarm (18). Das Tragele-
ment {(12) ist ein langgestreckter Flachbalken, an dem
die Wischleiste (14) und das Verbindungsmittel (16) be-
festigt sind. Es wird vorgeschlagen, dass der Flachbal-
ken ein Querschnittsprofil (40) aufweist, bei dem Fuf *
L2 / 48 * E * I,, < 0,009 sind, wenn F,e die auf das
Wischblatt ausgetbte Auflagekraft oder die Auflagekraft
ist, fiur die das Wischblatt ursprlinglich ausgelegt wur-
de, L die Lange des Wischblatts, E der Elastizitdtsmodul
des Flachbalkenwerkstoffes und I,, das Tragheitsmoment
des Querschnittsprofils um die z-Achse (senkrecht auf
eine mit dem Flachbalken mitlaufende s-Achse sowie senk-

recht auf eine y-Achse) ist.
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WO 00721810 PCT/TB99/01574
A WINDSCREEN WIPER

This invention relates to a windscreen wiper, which is also known as a

windshield wiper.

The invention relates in particular to a windscreen wiper which has a curved
backbone and which may have a varying width and/or thickness. It will be appreciated

by those skilled in the art that the backbone may be in the form of a beam that is

_ curved in a plane or may have compound curvature. The beam will then usually have

width and thickness dimensions. The beam will also have a radius of curvature at

each point along its length.

When such a windscreen wiper is pressed onto a surface such as the

windscreen {(or windshield) of a vehicle, the force intensity (the force per unit length)

v‘v—il_l_ vary at different positions along the length of the befm. A large number of
factors affect the manner in which the force intensity distribution varies, such as:
the material from which the beam is made and the Young's modulu;
thereof; |
the length of thve beam;
curvature of the beam;
curvature of the surface;
variation in any one or both of the width of the beam and the thickness

of the beam;

the magnitude of the force applied to the beam; and
CONFIRMATION COPY
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the position, or positions, at which the force is applied.

The applicant has found that, with shorter beams, it is adequate to apply the
force at a single point. However, with longer beams, ie beams that are longer than
about 400mm it is preferable to apply the force to the beam at two spaced apart
points. The applicant has further found that the degree of variation of force intensity
resulting from changes in curvature of the surface and the magnitude of the force
applied to the beam, in use, varies significantly depending on the spacing between the
points of application of the force and the ratio between the spacing distance and the

total length of the beam.

The applicant has further found that if the spacing between the vpoints exceeds
a certain limit, the windscreen wiper will not operate in an efficient manﬁer. There
are two main factors which should be taken into account when determining the upper
bound of the spacing between the points. Firstly, the vertical clgarance between the
beam and a force applying member should be taken in to account when, in use, the
beam changes from straight to free form and vice versa.' Secondly, longitudinal
movement of the beam between the force application points should also be

considered, when the beam changes from straight to free form and vice versa.

The applicant has conducted substantial analysis in this regard and believes that
he has found a relationship between the spacing distance and the total length of the
beam and, consequently, between the ratio of spacing distance to total length and

length, which provides a windscreen wiper that operates in an improved mannier.
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Accordiﬁg to a first aspect of the invention there is provided -a windscreen
wiper which includes
an elongate curved backbone which ié of a resiliently flexible material; and
a force applying member which is connected to the backbone at two spaced
apart points

with the spacing distance S (expressed in millimetres) between the points being

between
S, =01*L .......... (1)
and

S,=035%L ... | (2)

where the length L is the total length of the backbone expressed in millimetres.

Further according to a second aspect of the invention there is provided a
windscreen wiper which includes

an elongate curved backbone which is of a resiliéntiy flexible material; and

a force applying member which is connected to the backbone at two spaced
apart points

with the ratio R of spacing distance S» between the pbints and the total length

L (R = S/L) being between
R, = 0.1 .......... . (3)
and

R, = 0.35 .......... _ (4)

where the spacing distance S and the length L are expressed in the same units of -
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measure.

The preferred spacing distance S, between the spaced apart points is about

85 S, = 0.363 *L-0.000146 * L* .......... {5)

and the preferred ratio R, is about

R, = 0.363 - 0.000146 * L .......... (6)

90 The force applying member may be connected to the backbone in such a
manner as to permit relative longitudinal displacement between the force applying

member and the backbone.

The curved backbone may have a varying width and or thickness, along its
95 length. The backbone may further have a free form curvature in a plane or may have

a compound curvature (that is curved in two planes).

it will be appreciated that the force applying member normally straddles the

geometric centre of the backbone. This is particularly so for a windscreen wiper that

100 is intended for use on a driver’s side. However, the force applying member may be
positioned off-centre for certain cases, such as on passenger side windscreens. In

that way the overall performance of the wiper may be optimised.
The invention is now described, by way of example with reference to the

105 accompanying drawings. In the drawings,

Figure 1 shows schematically a windscreen wiper in accordance with the invention;
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Figure 2 or Graph A illustrates the beam width at various positions along the length
of the beam;
Figure 3-or Graph B illustrates the thickness of the beam at various positions along the
110 length of the beam;
Figure 4 or Graph C shows the beam centre-line coordinate relative to the position
along the length of the beam;
Figure 5 or Graph D illustrates the t_ypical clearance required for the beam as a
function of spacing distance S; and‘
1156 Figure 6 or Graph E illustrates the typical amount of longitudinal movement between
the beam and the pin when the beam changes sﬁape from curved to straight and vice-

versa.

The windscreen wiper 10 includes a backbone 12 which is in the form of a

120 beam. The beam is made from spring steel having a Young's modulus of 205GPa.
(‘l;he length of the beam is 700mm. The beam tapers both in width and thickness from

its centre toiward its free~e—nds or tips as shown in Graph A and Graph B respectively.

Graph A illustrates the beam width (ir"o millimetres) at various positions along the

length of the beam, which is also measured in millimetres. Graph B illustrates the

125 thickness of the beam (in millimetres) at various positions along the length of the

beam which is also measured in millimetres.
The beam is curved longitudinally, in a plane, with a predetermined radius of

curvature at every point along its length. Graph C shows the beam centre-line

130 coordinate relative to the position along the length of the beam (in millimetres).
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A force applying member 14 is connected to the beam 12 at two spaced apart’

points 16 and 18, with a spacing distance S between the points. At the point 16, the

force applying member 14 is connected to the beam 12l by means of a pin 20 which

135 is pivotally Iocafced in a complementary hole in the beam 12 which does not permit
relative longitudinal movement between the beam 12 and the force applying member

14. At the other point 18, the force applying member 14 is connected to the beam

12 by means of a pin 22 which is received in a longitudinal slot 24 in the beam 12 so

that relative longitudinal and pivotal movement bétWeen the pin 22 and beam 12 is

140 permitted.

It will be appreciated that there needs to be clearance between the force
- applying member 14 and a line between the points 16 and 18, indicated at 26, in
which the section of the beam 12 between the points 16 and 18 can move when the

145 beam changes shape from curved to straight and vice-versa.
Graph D illustrates the typical clearance 26 required for the beam 12 described
above as a function of spacing distance S and Graph E illustrates the typical amount
of longitudinal movement between the beam 12 and the pin 22 when the beam 12

150 changes shape from curved to straight and vice-versa.

The spacing S is 150mm. In this case, the ratio R of spacing distance S

between the points 16 and 18 and the total length L {R = S/L) is therefore 0,214.

15656
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CLAIMS:
1. A windscreen wiper which includes
an elongate curved backbone which is of a resiliently flexible material; and
a force applying member which is connected to the backbone at two spaced
160 apart points

with the spacing distance S (expressed in millimetres) between the points being

between
S,_ =0.1*L .......... {1)
and
i
165 S,=035*L ....... (2)

where the length L is the total length of the backbone expressed in millimetres.

2. A windscreen wiper which includes
an elongate curved backbone which is of a resiliently flexible material; and
170 a force applying member which is connected to the backbone at two spaced
apart points
with the ratio R of spacing distance S between the points and the total length

L (R = S/L) being between
175 R, = 0.1 ........ ' (3)
and

R, = 0.35 .ooo.... . (4)

where the spacing distance S and the length L are expressed in the same units of

180 measure.
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3. The windscreen wiper as claimed in Claim 1, in which the preferred spacing

distance S, between the spaced apart points is about

S, = 0.363 * L-0.000146 * L* .......... : (5)

185 4, The windscreen wiper as claimed in Claim 2, in which the preferred ratio R, is
about

R, = 0.363 - 0.000146 * L .......... (6)

B. The windscreen wiper as claimed in Claim 1, in which the force applying

190 member is connected to the backbone in such a manner as to permit relative

longitudinal displacement between the force applying member and the backbone.
6. The windscreen wiper as claimed in Claim 1, in which the curved backbone has

a varying width and thickness, along its length.

195 7. The windscr'een wiper as claimed in Claim 1, in which the curved backbone has

a constant thickness along its length.

8. The windscreen wiper as claimed in Claim 1, in which the curved backbone has

a constant width along its length.

- 200
9. The windscreen wiper as claimed in Claim 1, in which the backbone has a free
form curvature in a plane.
10. The windscreen wiper as claimed in Claim 1, in which the backbone has a
205 compound curvature.
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11. The windscreen wiper as claimed in Claim 1, in which the force applying

member straddles the geometric centre of the backbone.

12. A windscreen wiper substantially as herein desribed with reference to the

210 accompanying drawing.
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57 ABSTRACT

A wiper blade is proposed, which is used for cleaning
windows of motor vehicles. The wiper blade has a band-like,
clongated, spring-clastic carrying element (30) whose one
band surface oriented away from the window (24) has a
device (32) for the connection of an oscillatingly driven
wiper arm (34) disposed on it and whose other band surface
oriented toward the window has an elongated, rubber-¢lastic
wiper strip (17) disposed on it that can be placed against the
window (24) and is disposed so that its longitudinal axis is
parallel to the carrying element, and the wiper arm moves
the wiper blade lateral to its longitudinal span during the
wiping operation, wherein the carrying element moves in a
plane essentially parallel to the window surface. A reliable
and low-noise tilting over of the wiper Lip belonging to the
wiper strip from its one drag position into the other is
achieved when in each of the two oscillating directions (12,
26) viewed perpendicular to the window surface, a straight
live (38) extending through the longitudinal center of the
two ends of the wiper blade is disposed behind the center
(40) of the connecting point between the wiper arm (34) and

" the wiper blade (10) in the respective wiping direction.
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WIPER BLADE FOR CLEANING MOTOR
VEHICLE WINDOWS

PRIOR ART

[0001] In wiper blades of the type described in the pre-
amble to claim 1, the carrying element is intended to assure
a uniform distribution of the wiper blade pressure against the
window, which pressure comes from the wiper arm, over the
entire wiping field swept across by the wiper blade. Through
a comesponding curvature of the unstressed wiper blade—
i.e. when the wiper blade is not resting against the window—
the ends of the wiper strip, which are placed completely
against the window during the operation of the wiper blade,
are loaded toward the window by the carrying element
which is then stressed, even when the curvature radii of
spherically curved vehicle windows change with each wiper
blade position. The curvature of the wiper blade in relation
to the window surface must therefore be slightly sharper
than the sharpest curvature measured in the wiping field on
the window to be wiped. The carrying element consequently
replaces the expensive support bracket construction with
two spring rails disposed in the wiper strip, as is practiced
in conventional wiper blades (Published, mon-examined
German patent 1505357).

[0002] The invention is based on a wiper blade according
to the preamble to claim 1. In a known wiper blade of this
type, which is called a window wiper or wiper blade (EP
0594451), the carrying element is constituted by a spring rail
whose surface oriented toward the window has a wiper blade
glued to it, which essentially corresponds to the wiper strip
according to the invention. The carrying clement of this
wiper blade is distinguished by a high degree of lateral
rigidity, which is intended to prevent rattling noise due to an
ermratic action. However, with wiper blades of this kind, noise
problems arise in the reversal positions.

[0003] For the comprehension of this problem, particular
reference is made to FIGS. 2 to 4, which are intended to
clarify the behavior of the wiper blade during its back and
forth wiping or working motion. When the wiper blade 10
has finished its movement in one direction shown in FIG. 4
with the arrow 12—ie. when it has reached its reversal
position—its wiper lip 18, which is connected to a wiper
strip body 16 by way of a tilting piece 14, is disposed in a
drag position in relation to the wiper strip body 16, which
drag position is essential for a good wiping result and for a
low-noisc wiping operation. The wiper lip 18 is supported at
20 with a longitudinal edge against the wiper strip body 16
so that the contact pressure (arrow 22) acts on the wiper lip
18 and on the window 24 to be wiped. If the return or reverse
motion is then begun (arrow 26 in FIG. 3) then the wiper lip
18 must, for the recent mentioned above, be transferred from
its one drag position (FIG. 4) into its other drag position
(FIG. 3). In this connection, the wiper lip 18 remains
temporarily stationary in its achieved position in relation te
window 24 so that the wiper blade first reaches the position
which is shown in FIG. 2 before the wiper lip 18 tilts into
its other drag position shown in FIG. 3. Ouly then does the
actual wiping motion of the wiper blade 10 and the wiper lip
18 begin in relation to the window 24. The transfer of the
wiper lip 18 from its one drag position (FIG. 4) into the
other drag position (FIG. 3) is consequently connected with
an up and down motion (double arrows 28 in FIGS. 3 and
4) of the wiper blade 10 whose highest position is shown in
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FIG. 2 and is reached in a middle position between the two
drag positions. This up and down motion occurs abruptly
and simultaneously over the entire length of the wiper strip
14, 16, 18. This snapping over is connected with a consid-
erable, unpleasant knocking noise.

ADVANTAGES OF THE INVENTION

[0004] In the wiper blade according to the invention, with
the characterizing features of claim 1, before the transfer of
the wiper lip from its one drag position into its other drag
position and before the beginning of the actual wiping work
over the entire length of the wiper lip, a so-called no-load
motion is required, by means of which the center of the
connecling point is brought into the respective wiping
direction before the straight part. During this no-load
motion—in which the ends of the wiper blade preferably
remain stationary—the change of the wiper lip drag position
according to FIGS. 2 to 4 starts from the center region of the
wiper blade, and progresses continuously until the drag
position pow required bas been achieved over the entire
length of the wiper lip and the actual working motion of the
wiper blade begins. Because the tilting over process of the
wiper lip is initiated starting from its center region and
continuously progresses from there in a time-delayed fash-
ion until its two ends, the instantaneous snapping over of the
wiper lip from the one drag position into the other drag
position is prevented so that the unpleasant knocking noise
is therefore also eliminated. In this conpection, it is helpful
but not absolutely necessary that one or both ends are not
moved into the new wiping direction until the entire wiper
lip has been transferred into the new drag position. It is
essential that with regard o the wiping direction, at least one
end lags until the transfer of the wiper lip into the new drag
position has begun in at least one point.

[0005] This effect is achieved in a particularly reliable
manner if the distance from the straight parts to the center of
the connecting point is greater than 1 mm.

[0006] Manufacturing advantages ensuc from the fact that
the thickness of the carrying element is the same over its
entire longitudinal span.

[0007] According to a first embodiment of a wiper blade
according to the invention, the width of the carrying element
measured in the wiping direction is smaller atits end regions
than in its center region. As a result, it is possible to influence
the cross section of the carrying element so that solely the
friction between the wiper lip and the window existing
during the wiping process on the onc hand and the drive
force of the wiper arm acting on the carrying element on the
other hand, achieves a deflection of the two carrying element
end sections counter to the respective wiping direction in the
carrying element movement plane, which results in the fact
that the straight line extending through the longitudinal
center of the two carrying elements travels behind the center
of the connecting point between the wiper arm and the wiper
blade. In this congection, it has turned out that the carrying
element ends embodied in accordance with this feature do
not have a disadvantageous effect on the wiping quality.

[0008] In order to prevent inconvenient coracrs on the
carrying element, the 1apering of the carrying element width
occurs continuously.

[0009] According to a modification of the first embodi- -
ment of the wiper blade according to the invention, the
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carrying element is divided in the longitudinal direction,
wherein the two carrying element rails thus formed are
disposed in lateral longitudinal grooves of the wiper strip
and the device for connecting the wiper blade arm is
disposed on scctions of the carrying element rails that
protrude from the longitudinal grooves. As a result, it is
possible to utilize the advantages of the invention even in
those instances in which a longitudinally divided carrying
element should be used for particular reasons.

[0010] In another embodiment of the wiper blade accord-
ing to the invention, the carrying element is divided laterally
in its center section and the two carrying element parts.thus
formed can each oscillate in relation to the connecting
device for the wiper arm around a respective axis that is
aligned perpendicular to the window surface. This measure
gives the wiper blade a V-shape when viewed from above
that changes depending on the wiping direction so that the
straight line extending through the two end sections of the
carrying clement ends travels behind the center of the
connecting point between the wiper arm and the wiper blade,
counter to the respective wiping direction.

[0011] A low-profile wiper blade of this type is achieved
if each of the carrying element parts has an oscillation axis
associated with it.

[0012] In particular practical applications, it can also be
useful if the two carrying element parts overlap with an
extension and in the overlapping region, have a common
oscillation axis associated with both of the carrying clement
parts.

[0013] For technical manufacturing reasons it is advanta-
geous if the thickness of the carrying element parts is the
same over its entire longitudinal span.

[0014] In order to balance a particular, desirable contact
force distribution over the wiper blade length, the width of
the carrying element parts measured in the wiping direction
is smaller at their end regions than in their center regions,
wherein the advantages mentioned above ensue when the
tapering in the width of the two camrying element parts
occurs continuously.

[0015] In order to prevent an impermissible reduction of
the wiping ficld, the oscillating motion of the camrying
element parts is limited in their reversal positions by means
of stops.

[0016] Other advantageous improvements and updates of
the invention are disclosed in the following description of
exemplary embodiments shown in the accompanying draw-
ings.

DRAWINGS

[0017) FIG. 1 is a perspeclive representation of a first
embodiment of a wiper blade according to the invention,

[0018] FIGS. 2 10 4 are enlarged depictions of sectional
planes through the wiper blade according to FIG. 1 along
the line II-1, wherein the wiper blade is respectively dis-
posed in different operating positions,

[0019] FIG. 5 is a top view of a carrying element belong-
ing to the wiper blade according to FIG. 1, which shows ils
form when the wiper blade is disposed in the peutral

position,
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[0020] FIG. 6 shows the form of the carrying element
according to FIG. § when the wiper blade is wiping toward

the right,
[0021] FIG. 7 shows the form of the carrying element

according to FIG. 5 when the wiper blade is wiping toward
the lefi,

[0022] FIG. 8 is a top view of another embodiment of the
carrying element when the wiper blade is disposed in the
neutral position,

[0023] FIG. 9 shows the form of the camrying ¢lement
according to FIG. 8 when the wiper blade is wiping toward
the right,

[0024] FIG. 10 shows the form of the carrying element
according to FIG. 8 when the wiper blade is wiping toward
the left,

[0025] FIG. 11 is a perspective view of another cmbodi-
ment of the carrying element according to FIG. 8,

[0026] FIG. 12 is an enlarged depiction of the sectional
plane of a section through the wiper blade along the line
XI1-X11 in FIG. 1,

[0027} FIG. 13 shows a cross section correspondiag to
FIG. 12 through a wiper blade according to the inveation in
which the carrying element is in contrast longitudinally
divided, and

[0028] FIG. 14 is a top view of the carrying clement
according to FIG. 13, in which the connecting devices for
the wiper arm and the wiper strip are depicted with dot-and-
dash lines.

. DESCRIPTION OF THE EXEMPLARY
EMBODIMENTS

[0029] A wiper blade 10, which is shown in a perspective
view in FIG. 1 and is for cleaning motor vehicle windows,
is provided with a band-like, elongated, spring-elastic car-
rying clement 30, which in the exemplary embodiment is
made of a spring band steel. This camrying element 30,
however, can also be made of a different material, for
example a plastic, which has the necessary properties to
fulfill the purpose of the carrying element 30. A wiper strip
17 is fastened with its wiper strip body 16 to the band surface
of the carrying element 39 oriented toward the window 24
to be wiped, and a wiper lip 18 that can be placcd against the
window 24 is sccured by way of a narrow tilting piece 14 to
the side of this wiper strip body 16 oriented toward the
window 24. Over its entire length—which corresponds
approximately to the length of the carrying element 30—the
elongated wiper strip 17 has a cross section that is essentially
the same. The wiper strip 17 is placed on the carrying
clement 30 in such a way that the respective longitudinal
axes of these components extend parallel to each other. A
device 32 for connecting a wiper arm 34 that is driven lo
oscillate is attached to the band surface of the carrying
element 30 remote from the window 24. The free end of a
wiper arm 34 engages with a pivot bolt 36 of the connecting
device 32 ip an intrinsically known fashion. The wiper amm
34 is pressed against the window 24 to be wiped by means
of a contact force (arrow 22). In the cxemplary embodiment,
the wiper blade is driven in a reciprocating fashion lateral to
its longitudinal span with the aid of the wiper arm. In this
reciprocating motion, which is indicated in FIG. 1 by the
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double arrow 12, 26, the carrying element 30 is moved in a
plane essentially parallel to the window surface. The con-
struction of the elongated wiper blade described above—
with the cxception of the connecting device 32—can be
inferred in a particularly clear manner from the above-
described FIG. 2. The top view of the carrying clement 30
of the wiper blade 10 depicted in FIG. 5 shows that a
straight line 38 extending through the longitudinal center of
the two ends of the wiper blade also intersects the center 40
of the connecting point between the wiper arm and the wiper
blade. With regard to FIG. 1, this center 40 is disposed op
the pivot bolt 36 in its center region. The configuration of the
carrying element 30 show in FIG. 5 is produced when the
wiper blade is lifted up from the window and is placed back
onto the window 24 without a drive motion. Furthermore,
FIG. 5 shows that the width of the camrying clement 30
measured in the wiping direction (double arrow 12, 26) is
smaller at its end sections or end regions 43 than in its center
region 4. This described tapering of the carrying element
toward its ends occurs continuously. It can be dimensioned
so that the width 42 of the carrying element end regions 43
is narrower than the width of the wiper strip body 16 (FIG.
12). The thickness 46 of the carrying element 30 is the same
over its entire longitudinal span, at least in a carrying
element 30 that is made of spring band steel. The tapering
described above is balanced so that the two end sections 43
of the carrying element 30 can be elastically deflected in the
wiping direction (double arrow 12, 26). The deflection,
which is provided with the reference numeral 48 in FIGS.
6 and 7 and is greater than one millimeler, is achieved by the
strip 17, which is placed against the window with the
pressure (arrow 22). The working motion of the wiper blade
is transmitted directly to the wiper strip 17, namely in the
rigid center region of the carrying element, while in the
comparatively flexible end sections 43 of the carrying ele-
ment 30, first a so-called drag tension must be built up,
which must be greater than the friction between the wiper lip
18 and the window 24. Consequently, depending on the
wiping direction, arrow 12FIG. 7 or arrow 26FIG. 6, the
straight line 38 extending through the longitudinal center of
the two ends 43 of the wiper blade is disposed offset by the
measure 48 in the respective wiping directions, behind the
center 40 of the connecting point between the wiper arm 34
and the wiper blade 10.

[0030] Another embodiment of the wiper blade according
to tke invention is schematically depicted by FIGS. 8 to 10.
They sbow operating positions of the wiper blade carrying
element that are comparable to those in FIGS. 5 to 7. In this
embodiment, however, the carrying element 130 is divided
laterally and consequently has two carrying element parts
132, 134. The ends of the carrying element parts 132, 134
oriented toward each other are disposed at a slight distance
136 from each other. They are both connected at the end
sections oriented toward each other by way of a respective
joint 138, 140 associated with each of them to the connect-
ing device 142 that is for the wiper arm and is depicted with
dot-and-dash lines in FIG. 8. The axes of the joints 138 and
140 are aligned perpendicular to the window surface. When
the wiper blade is in the neutra} position, the center 40 of the
connecting point between the wiper arm and wiper blade is
disposed in the region of the spacing distance 136. The size
of the spacing distance 136 is dimcnsioned so that the two
free outer ends of the two carrying element parts 132, 134
can execute a deflecting motion in accordance with the
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deflection 48 (FIGS. 6 and 7), which makes it possible that
when the wiper blade is in the wiping operation, depending
on the wiping direction {(arrow 12 or arrow 26), a straight
line 38 extending through the two ends of the wiper blade is
disposed behind the center 40 of the connecting point
between the wiper arm and wiper blade in the respective
wiping direction 12 or 26. This spacing dimension is indi-
cated in FIGS. 9 and 10 by the reference numeral 144.
During the wiping operation, this deflection 144 is achieved
by means of the conditions mentioned above in conjunction
with FIGS. § to 7. A corresponding matching of the spacing
136 produces a limitation of the deflection because the ends
of the carrying element parts 132, 134 oriented toward each
other are supported against one another.

[0031] FIG. 11 shows another embodiment of the wiper
blade according to the invention, which is similar to the
embodiment described above. In contrast to the embodiment
according to FIGS. 8 to 10, the two camrying clement paris
150, 152 in this instance arc cach provided with an extension
154, 156 and these extensions overlap cach other at the ends
orented toward one another. A common joint 160 associated
with both of the carrying element parts 151, 152 is disposed
in this overlapping region 158 and permits a limited pivoting
moticn (double arrow 162) for the two camrying element
parts 151, 152. The behavior of the carrying element accord-
ing to FIG. 11 essentially corresponds to the behavior of the
carrying clement according to FIGS. 8 to 10 during the
wiping operation because here, too, both of the carrying
element parts 150, 152 can be pivoted (double arrows 162)
in relation to the connecting device 164 schematically
depicted with dot-and-dash lines by means of the common
joint 160.

[0032] In particular practical applications, it can be advan-
tageous if the carrying element—as shown in FIGS. 13 and
14—-is divided in the longitudinal direction. As a result, two
carrying element rails 172 and 174 are produced, which
constitute a single carrying element and are disposed in
longitudinal grooves 176, 178 that are situated on the side,
are open at the edges toward the longitudinal side, and are
disposed essentially parallel to each other in the wiper strip
body 180 (FIG. 13).

[0033] FIG. 14 shows a top view, not to scale, of a
longitudinally divided carrying element 170 of this kind,
wherein in FIG. 14, both the position of the wiper strip 182
and the position of the connecting device 184 are indicated
with dot-and-dash lines. Except for this longitudinal division
and the placement of the two carrying clement rails 172,174
in the longitudinal grooves of the wiper strip, the wiper
blade 186 according to FIGS. 13 and 14 corresponds to the
wiper blade according to FIG. 1, with the one-piece carrying
element according to FIGS. 5 to 7 and 12. It is clear that the
carrying element rails 172, 174 are in fact spaced apart from
each other, but as a whole, correspond compleiely to the
carrying element 30 according to FIGS. 1, 5 to 7, and 12.
During the wiping operation, depending on the wiping
direction, the carrying element ends consequently can also
be deflected in one of the two directions indicated by the
double arrows 188 so that a straight line extending through
the common longitudinal center of the two ends of the wiper
blade is disposed behind the center 190 of the connecting
point between the wiper arm and the wiper blade in the
respective wiping direction. In this embodiment of the wiper
blade, the device for connecting the wiper blade to the wiper
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arm is disposed on the center sections of the camrying
element rails 172, 174 protruding from the longitudinal
grooves 176, 178.

(0034] By means of the cumrent measures, which have
been described as exemplary embodiments in conjunction
with FIGS. 5 1o 7, 9 to 11, and 12, 13, it is possible that in
each of the two oscillation directions 12, 26, viewed per-
pendicular to the window surface, a straight linc 38 extend-
ing through the longitudinal center of the two ends 43 of the
wiper blade 10 is disposed behind the center 40 of the
connecting point between the wiper arm and the wiper blade
in the respective wiping direction. In other words, during the
wiping operation, the wiper blade can essentially be
deformed in the plane disposed parallel 1o the window
surface in such a way that its two ends 43 lag in relation to
the center 40 of the pivot connection between the wiper
blade connecting device 32 and the wiper arm 34 in the
respective wiping direction 12, 26. As a result, starting from
the wiper blade center, a gradual, continuous tilting over of
the wiper lip 18 from the one drag position into the other is
achieved so that unpleasant noises are prevented.

[0035] Viewed in terms of the wiping direction, the lag-
ging of one or both of the ends of the carrying element in
relation to its connecting point for the wiper arm is produced
in wiper blades, as in the exemplary embodiments described
here, by means of a retention force which acts in opposition
to the wiping motion du¢ to the pressing force of the wiper
strip against the window and the resulting friction against
the carrying element produced during the wiping motion.
The deflection, however, can also be produced actively by
means of elements attached to or in the carrying element,
e.g. by means of catch springs.

1. A wiper blade for cleaning windows of motor vehicles,
having a band-like, elongated, spring-clastic carrying ele-
ment (30) whose one band surface oriented away from the
window (24) has a device (32) for the connection of an
oscillatingly driven wiper arm (34) disposed on it and whose
band surface oriented toward the window has an elongated,
rubber-clastic wiper strip (17) disposed on it that can be
placed against the window and is disposed so that its
longitudinal axis is parallel to the carrying element, and the
wiper arm moves the wiper blade lateral to its longitudinal
span during the wiping operation, wherein the carrying
element moves in a plane essentizally parallel to the window
surface, characterized in that in each of the two oscillaling
directions (12, 26) viewed perpendicular to the window
surface, a straight line (38) extending through the longitu-
dinal center of the two ends of the wiper blade is disposed
behind the center (40) of the connecting point between the
wiper arm (34) and the wiper blade (10) in the respective
wiping direction.

2. The wiper blade according to claim 1, characterized in
that the distance (48 or 144) of the straight linc (38) from the
center (40) of the connecting point is greater than 1 mm.
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3. The wiper blade according'to one of claims 1 or 2,
characterized in that the thickness of the carrying element
(30, 130, 170) is the same over its entire longitudinal span.

4. The wiper blade according to one of claims 1 to 3,
characterized in that the width of the carrying element (30,
130, 170) measured in the wiping direction is smaller at its
end regions (43) than in its center region (44).

5. The wiper blade according 10 claim 4, characterized in
that the tapering of the carrying ¢lement width occurs
coatinuously.

6. The wiper blade according to one of claims 1 to 5,
characterized in that the carrying element (170) is divided in
the longitudinal direction, that the carrying element rails
(172, 174) thus produced are disposed in lateral longitudinal
grooves (176, 178) of the wiper strip (182) and the device for
connecting the wiper arm is disposed on sections of the
carrying element rails (172, 174) that protrude from the
longitudinal grooves.

7. The wiper blade according to one of claims 1 to 5,
characterized in that the carrying element (130) is divided
laterally in its center section and the two carrying element
parts (132, 134) can cach oscillate in relation to the con-
necting device (142) for ihe wiper arm around a respective
axis aligned perpendicular to the window surface.

8. The wiper blade according to claim 7, characterized in
that each of the carrying element parts (132, 134) has an
oscillation axis associated with it. '

9. The wiper blade according to claim 7, characterized in
that the two carrying element parts (150, 152) overlap with
an extension (154, 156) and in the overlap region (158), have
a common oscillation axis associated with both carrying
element parts.

10. The wiper blade according to one of claims 7 to 9,
characterized in that the oscillating motion of the carrying
element parts (132, 134 or 150, 152) in their reversal
positions is limited by means of stops.

11. Awiper blade for cleaning windows of motor vehicles,
having a band-like, clongated, spring-clastic carrying ele-
ment (30) whose one band surface oriented away from the
window (24) has a device (32) for the connection of an
oscillatingly driven wiper arm (34) disposed on it and whose
band surface oriented toward the window has an elongated,
rubber-elastic wiper strip (17) disposed on it that can be
placed against the window and is disposed so that its
longitudinal axis is parallel to the carrying element, and the
wiper arm moves the wiper blade lateral 1o its longitudinal
span during the wiping operation, wherein the camrying
clement moves in a plane esscntially parallel to the window
surface, characterized in that when the oscillating direction
reverses, at least one end of the wiper blade lags with regard
to the wiping direction until the transfer of the wiper strip
(17) into the new drag position has begun in at least one

point.
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R. 36343

2. Die Wiedergabe der Erfindung (Aniage} muf enthalten {(Hinweise siche Riicksaite):

2.1. Stand der Technik (welche Produkte/\orschlige auch aus der Litseratur werden verbessari?)
2.2.  Auigabe der Erfindung; welche Mangel zum Stand der Technik werden behoben?

2.3. Kemn und Vorteile der Erfindung, besonders gegeniiber dem Bekannten?

2.4, Detaillierte Beschreibung von Aufbau und Funktion des Vorschlages mit mdglichen Alternaiiven.
2.5. Zeichnung (Blockschaltbild, mech. Aufbau, Diagramm)-

. Ist die Erfindung am Erzsugnis gut nachweisbar (wenn nein, was spricht fOr eine Anmeldung)?
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Weitere Ausfihrungen zu EM ’ : _ Datum 7.6.99 ,
Bezeichnung der Erfindung seitliche Auslenkung gg@lees Flachbalken-— Mréé%
(fWBzg mit konstantem Pz‘ .

R. 36343

2.1:
Stand der Technik: TS 3,192,551, EP 0 594 451 B1,

2.2:.

Aufgabe: Abgrenzung von der seitlichen Auslenkung des Federbalkens far
Flachbalken-Wischblatt mit konstantem Profil. ’ ’

Auslegung des Federbalkens (Breite und Dicke), anabhingig von Radiusverlauf
(viel zu umstandig um nachzuprifen), jedoch abhé&ngig von Lange,
Materialeigenschaften und Auflagekraft.

In EP 0 594 451 Bl werden Flachbalken-WBA mit variierendem Profil
beschrieben. In Anspruch 1 wird ein Prifkraft von 1N eingelegt auf ein
unbelastetes Wischblatt. Die seitliche Auslenkung besteht aus 2 Komponenten:
. eine folgend aus einer Biegung und eine folgend aus Torsion. Far die Funktion
ist die seitliche Auslenkung von einem belasteten WBA wichtiger.

In Anspruch 13 wird eine Formel beschrieben, in dem die Auslenkung abhidngig
-ven Profil, Lange und Radius. Diese Formel ist komplex und schwierig.
1zuprifen. Diepﬁysische Bedeutung dieser Formel ist schwierig herzuleiten

d eigentlich sogar nicht bestehend.

2.3:

Optimierte Auslegung von Federbalken mit Beschrankung der seitlichen
Auslenkung. Einfache Formel zur Beschrankung der seitlichen Auslenkung.

In EP 0 594 451 Bl wird immer eine seitliche Auslenkung fiber einen Abstand
ermittelt. Besser ist iiber eine maximale Winkel zu beschréanken.

2.4:

Flachbalken-wischblatt; bestehend aus einem Wischgummi und ein cder zwei
Federschiene aus einem Federstahl oder irgendeine federnde Werkstoff.
Die Federschiene hat #iber seine Gesammtlange ein Konstantes Profil.

Die Federschiene hat eine iiber seine Lange veradnderliche Radius R (s).

a. Das Profil ist so ausgewahlt, daB
F*L?/48*E*T,. < 0.009

mit F, die Auflagekraft ausgelegt auf dem Wischblatt, oder die
Auflagekraft far den das Wischblatt ausgelegt worden ist. . - T
L die Lahge des Wischblattes : ) ' ’
L., das Tragheitsmoment des Profiles. um die z-Achse (senkrecht auf s-
Achse und senkrecht auf y-Achse)
E der Elastizit&tsmodul des Federbalkens-Werkstoff

Begrﬁndung:

Das Moment M(s), folgend aus eine gewisse Kraftverteilung p(s), ist maximal
in der Mitte des Federbalkens. Fiir eine konstante Auflagekraftverteilung p =
Foe/L ist das Moment M,...{s) = p*(L/2-8)2/2 = F,,.(L/2-5)%/2*L. Flr eine nach

Aufienenden abnehmende Auflagekraftverteilung ist das Moment M(s) Uber seine
Gesammtldnge Ulberall etwas niedriger als das Moment, folgend aus eine
konstante Kraftverteilung,: M(s) < p*(L/2-5)%/2

Wann man ausgeht von eine Reibwert die trocken ungefdhr 1 ist, ist im Betrieb
das seitliches Moment gleich wie das Biegemoment M({s), folgend aus die
Kraftverteilung p(s). :

ern_formcoe Costco Exhibit 1002, p. T8%°



Weitere Ausfihrungen zu EM Datum 7.6.899
. »

Bezeichnung der Erfind seitliche Auslenkung eines achbalken—
' : WBA mit konstantem Profil
: L/2 _ R. 36343
Der seitliche Auslenkungswinkel f = {M(s)/(E*Iz2)} ds :

o

Wann man in diesen Formel das Moment fir eine konstante .
Auflagekraftverteilung p eintragt, M....(s) = p*(L/2-s)?/2, bekommt man eine
leichte Uberschatzung far den Winkel

S L/2 ) )
Dies heiBt, daR: ¥ < {p*(L/2-8)?/(2*E*Izz)} ds

Q

Durch Integration bekommt man dafR < p*L*/48*E*I,, = F,*L?/4B*E*I,_

- Fir eine glte Wischgualitit, insbesonders gegen Rattern, ist es notwendig den
Winkel zu beschrénken auf 0.5° (=0.009 rad)

b. Noch bessere Ergebnisse bekommt man, wenn der Winkel beschrankt wird auf
0.3° (=0.005 rad): dies heift:

. F,*L°/4B8*E*I__ < 0.005

c. Ein Spezialfall, der wahrscheinlich am meisten verwendet wird,list ein
rechteckiges Profil. Dies heiRt denn: die Federschiene hat Uber seine
Gesammtlange eine konstante Dicke d und eine konstante Breite b (far zwei
Federschiene ist b = b, + b,)

Fir dieses Profil ist Izz = d*b’/12

Dicke des Federbalkens
Breite des Federbalkens

mit 4
b

Die Breite b und Dicke d sind so ausgewahlt, dafk:
F,*L?*/4*E*xd*b’ < 0.009
r : 0.009*d*b’ > F,*L°/4*E
r : d*b® > 27.75*F _*L2*E
d. Bessere Ergebnisse bekommt man, wie in b:wenn:
0.005*%d*b’ > F, *L?/4*E
Oder : d*-b3 >  S50*F,*L**E

2.5:
siehe Seite 4 und 5

2.6: .
Die Erfindung ist gut nachweisbar

em_torm.doc Costco Exhibit 1002, p. 13
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2.1
2.2.
2.3.
2.4,
2.5.

R. 36338

Die Wiedergabe der Eriindung (Anilage) mufl enthalten (Hinweise siehe Rackszite):

Stand der Technik (welche Produkte/Vorschléges auch aus der Literatur werden verbessart?)
Aufgabe der Erindung; welche Mange! zum Stand der Technik werden behoben?

Kern und Vorteile der Erindung, besonders gegenilber dem Bekannten?

Detaillierte Beschreibung von Aufbau und Funktion des Vorschlages mit méglichen Altemnativen.
Zzichnung (Blockschaltbild, mech. Autbau, Dizgrammy) ]

Ist die Erfindung am Erzeugnis:gut nachweisbar (wenn nein, was spricht fir eine Anmeldung)?
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Weitere Ausfihrungen zu EM Tienen, 05.05.1999

- Bezeichnung der‘Erfindung flachbauendes Wischblatt mit Feder-

. balken mit keonstantem .fil

21T R. 36338
Stand der Technik: US 3,192,551, EP 0 52B 643 B1l, R 33418

2.2:

In US 3 192 551 werden Federbalken mit konstanter Auflagekraftverteilung auf einer
vorbestimmten Scheibe beschrieben.

In EP 0 528 643 Bl werden Federbalken mit variabeler Querschnitt beschrieben, wobei
die zweite Ableitung von M(x) von Mitte bis Ausende abnimmt.Die zweite Bbleitung wvon
M(s) kommt tberein mit die Kraftverteilung auf einer ebenen Scheibe., 2iel ist eine
ansteigende Auflagekraftverteilung von Mitte bis Ende. Dies fdhrt zu Umlegeprobleme
an den Wischblattenden und sogar zu Rattern. Eine solche Auflagekraftverteilung fihrt
im mittlere Bereich, wo 2in Flachbalkenwischblatt sensibler ist far
Auflagekraftschwankungen, viel schneller zu Abhebefehler bei héhen Geschwindigkeiten.

"(HSQ-Problemen)

In R 33148 wird ein Federbalken-Wischblatt beschrieben, bei dem in der Mitte die
Auflagekraftverteilung (spezifische Kraft) in der gréBer ist als an den Enden. Das
Problem ist, daR die Auflagekraftverteilung sehr stark abhingig ist von der erzeugten
Auflagekraft und von der Lage auf der Scheibe. Deswegen ist dieser Anspruch sehr
schwierig nachzupriifen. Weil die Auflagekraftverteilung vor allem in der Mitte sehr
empfindlich ist, ist eine Patentverletzung sehr schwierig zu lberprifen. (siehe Fig.1)

2.3: :
e EM 88/0826 : -
vollziehbare Uberprufung von einer Patentverletzung mdglich.

2.4:

Flachbalken-Wischblatt, bestehend aus einem Wischgummi und ein oder zwei
Federschiene. ’

Die Federschiene hat eine konstanten Durchschnitt.

Die Federschiene hat ein iiber seine Linge verdnderlicher Radius.

a. Der Radiusverlauf ist so ausgewdhlt, daB die zweite Bbleitung der Krummung

(Krummung = 1/Radius) nach s(Position entlang der Federschiene) {siehe Fig. 2
K{s) = 1/R(s)
K{s) = M(s)/EIL

d’K/ds® = d®M/ds?*/EI = p{s)/EI

s = Koordinat entlang der Federschiene
R{(s) Radius
K(s) Krimmung
M(s) Moment
= Elastizitatsmodul
berflachentragheitsmoment der Faderbalken beziiglich der neutralen Achse
= spezifische Kraft pro Lingeeinheit = Auflagekraftverteilung

Die zweite Ableitung der Kriummung kommt bis auf einer Konstante {iberein mit der
Auflagekraftverteilung auf einer sbenesn Scheibe.

b. Der Radiusverlauf R(s) entlang der Federschiene ist so ausgewdhlt, daf die zweite
Ableitung der Krimmung der Federschiene minus die zweite Ableitung der Krimmung der
Scheibe, von der Mitte des WBA bis zu den Enden abnimmt. (sicshe Fig. 3).

Kfea(s) = 1/Rfea(s)

Krea (5} —Kseneine (S) = M{s)/EI

@*Keea/ds? = dKacheive/ds” = d’M/ds?/EI = p(s) /EI

s = Koordinat entlang der Federschiene

R:ay(s) = Radius der Federschiene
Kfea(s) = Krummung der Federschiene
M(s) = Moment

E = Elastizitadtsmodul

I = Oberfldchentrégheitsmoment der Federbalken beziiglich der neutralen Achse
p{s) = spezifische Kraft pro Lingeeinheit = Auflagekraftverteilung

am_farm.doc 7105188
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Weitere Ausfuhrungen zu EM ' Tienen, 05.05.1999

Bezeichnung der Erfindungcgy flachbauendes Wischblatt mit Feder- e .
balken mit konstantem Prof 6338
. Recneine {8) = Krummung der Schi®ibe = - R. 3633

Das Unterschied zwischen den zweiten Ableitungen der Krimmungen der Federschiene und
der Scheibe kommt bis auf einer Konstante tberein mit der Auflagekraftverteilung auf
dieser Scheibenkriimmung. ’

€. Der Radiusverlauf ist so ausgewdhlt, daB die Auflagekraftverteilung des
Wischblattes auf einer ebenen Scheibe soll so sein, daB am Ende eine kleinere
spezifische Auflagekraft ist als halbwegs zwischen Mitte und Ende. (sishe Fig.4) So
werden die Auflagekraftschwankungen aufgefangen. {siehe Fig.1)

d. Der Radiusverlauf ist so ausgewahlt, daB die Auflagekraftverteilung des
Wischblattes auf der Scheibe soll so sein, daB am Ende eine kleinere spezifische
Auflagekraft ist als halbwegs zwischen Mitte und Ende. So werden die
Auflagekraftschwankungen aufgefangen. (siehe Fig.1)

2.5: Zeichnungen: siehe Seite 4 bis 7

2.6:
Die Erfindung ist gut nachweisbar

em_form.doc
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Weitere Ausfihrungen zu EM ) Tienen, 05.05,1999

Hezeichnung der Er‘ung, flachbauendes Wischb& mit Feder-
b, i ofil

R. 36338
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-~ Weitere Ausfihrungen zu EM - Tienen, 05.05.1999
Bezeichnung der Erfindung flachbauendes Wischblatt mit Feder- ’

balken mit konstantem Profi
® e

Fig. 2

em_form.doc 7/05/55
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- Weitere Ausfiuhrungen zu EM Tienen, 05.05.1939
Bezeichnung der Erfindung flachbauendes Wischblatt mit Feder-
balken mit konstantem ifil
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Fig. 3
em_form.doc 7105199 -

Costco Exhibit 1002, p. 140



- Weitere Ausfihrungen zu EM Tienen, 05.05.1999
Bezeichnung der Exfindung £lachbauendes Wischblatt mit Feder-—

.balken mit konstantem Prof'i _ R. 3-63-3’8 -
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2.1
2.2
2.3.
2.4.
2.5.
2.8.

R. 36345

Die Wiedergabe der Erfindung (Anlage) muf enthalten (Hinweise siehe Rickseiie):

Stand der Technik (welche Produkte/Vorschiage auch aus der Literatur werden verbessart?)
Aufgabe der Erfindung; welche Mangef zum Stand der Technik werden behoben?

Kemn und Vorteile der Erindung, besonders gegenuber dem Bekannten?

Detaillierte Beschreibung von Aufbau und Funkiion des Varschlages mit méglichen Alternaiiven.
Zeichnung (Blockschaitbild, mech. Aufbau, Diagramm)

Ist die Erfindung am Erzsugnis-gut nachweisbar (wenn nein, was spﬁctifg_r_eiue_é.nm.eﬁﬂg)?
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Weitere Ausflhrungen .zu EM Datum 4.6.99
Bezeichnung der Erfindung Auslegung eines Flachb en-WBA C‘(/f:h"é OM)
mit konstantem Profil

R. 36345

2.1:
Stand der Technik: US 3,192,551, EP 0 528 643 B1i,

2.2:.

Aufgabe: Abgrenzung von Federschiene-Profil (Breite und Hohe) fir Flachbalken-
Wischblatt mit konstantem Profil.

Abgrenzung der Breite des Federbalken, mit Berlicksichtigung der Belastung des
Federbalkens. Zu schmale Federschiene werden zu stark belastet. Zu breite
Federbalken stdren optisch und nehmen auch viel Wassertropfen auf, die
nachher durch den Wind auf die gereinigte Scheibe geblasen werden.

2.3:

Belastungsoptimierte Auslegung von Federbalken.

2.4:
Flachbalken-Wischblatt, bestehend aus einem Wischgummi und ein oder zweil
derschiene aus einem Federstahl.
Federschiene hat Uiber seine Gesammtlinge eine konstante Dicke d.
Federschiene hat Uber seine Gesammtlange eine konstante Breite b (fir
zwel Federschiene ist b = b; + b,)
‘Die Federschiene hat eine {ber seine Lange veranderliche Radius.

a. Die Breite b und Dicke d sind so ausgewahlt, dai

20L° < bd® < 40L?

mit L die Lange des Wischblattes in m
b die Breite des Federbalkens in mm
d die Dicke des Federbalkens in mm

-

Das Moment M(s) folgend aus eine gewisse Kraftverteilung p(s) ist
maximal in der Mitte des Federbalkens. Fir eine kons;ante
Auflagekraftverteilung p ist das maximale Moment M, = pL?/8. Flr eine
nach AufRenenden abnehmende Auflagekraftvertéllung ist das maximale
ent etwas niedriger.
Widerstandsmoment gegen Biegung W = bd*/6

e maximale Biegespannungen sind o = M_,,/W

Beigpisla: #oP B

Fir ein 600mm langes Wischblatt mit Federbalken von 1,1/dick kann die
Breite zwischen 6 und llliegen.

Fir ein 700mm langes Wischblatt mit Federbalken von insgesammt 14 e«
breit kann die Dicke zwischen 0.85 und l.liuiiegen.

b. Die Breite wird beschrankt auf minimal 8 und maximal 1lé6mm

2.5
siehe Seite 3

2.6

Die BErfindung ist gut nachweisbar

am_form.doc : 4106/99
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Bezeichnung der Erfindung Auslegung eines Flachbalken-WBa
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R. 36343-1

05.07.00 Km/Hx

5 ROBERT BOSCH GMBH, 70442 Stuttgart

Wischblatt fUr Scheiben, insbesondere von Kraftfahrzeugen,

10 sowie Verfahren zum Hergtellen eines solchen

Stand der Technik

15 Bei Wiéchbléttern der im Oberbegriff des Anspruchs 1 be-
zeichneten Art soll das Tragelement Gber das gesamte vom
Wischblatt bestrichene Wischfeld eine vorbestimmte Vertei-
lung der vom Wischerarm ausgehenden Wischblatt-Anpresskraft
- oft auch als Anprefdruck bezeichnet - an der Scheibe ge-

20 wdhrleisten. Durch eine entsprechende Krﬁmmung'des ﬁnbela—
steten Tragelements - also wenn das Wischblatt nicht an der
Scheibe anliegt - werden die Enden der im Betrieb des
Wischblatts vollstandig an der Scheibe angelegten Wischlei-
ste durch das dann gespannte Tragelement zur Scheibe bela-
stet, auch wenn sich die Krimmungsradien von sphirisch ge-
krimmten Fahrzeugscheiben bei jeder Wischblattposition an-
dern. Die Krimmung desg Wischblatts muf’? also etwas starker
sein als die im Wischfeld an der zu wischenden Scheibe ge-
messene starkste Krimmung. Das Tragelement ersetzt somit die

30 aufwendige Tragbligelkonstruktion mit zwei in der Wischleiste
angeordneten Federschienen, wie gsie bei herkéﬁmlichen

Wischblittern praktiziert wird (DE-OS 15 05 357).

Pie Erfindung geht aus von einem Wischblatt nach der Gattung

35 der unabhangigen Anspriliche. Bei einem bekannten Wischblatt
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R. 36343-1

dieser Art (DE-PS 12 47 161) sind zur Erzielung einer mdg-
lichst gleichmé&Rigen Druckbelastung des Wischblatts an einer
ebenen Scheibe liber seine gesamte Lange mehrere Ausgestal-

tungen des Tragelements als Problemlé&sung vorgesehen.

Bei einem anderen bekannten Wischblatt dieser Gattung (EP 0
528 643 Bl) nimmt - zur Erzielung einer gleichmiéffigen Druck-
belastung des Wischblatts an spharisch gekrﬁmmten.Scheiben -
die Druckbelastung an den beiden Endabschnitten wesentlich

zu, wenn das Wischblatt auf eine ebene Scheibe gepreft wird.

Die in beiden F&llen angestrebte gleichmdfiige Druckvertei-
lung Uber die gesamte Wischblattl&nge fthrt jedoch zu einem
schlagartigen Umspringen der zum Wischblatt gehdérenden, die
eigentliche Wischarbeit ausflihrenden Wischlippe iiber deren
gesamte Lange aus ihrer einen in ihre andere Schlepplage,
wenn das Wischblatt seine Arbeitsrichtung umkehrt. Diese
Schlepplage ist unabdingbar fur einen effektiven und ge-
rduscharmen Betrieb der Wischanlage. Das schlagartige Um-
springen der Wischlippe - welches zwangsliufig mit einer
Auf- und Abbewegung des Wigchblatts verbunden ist - erzeugt
jedoch unerwiinschte Klopfgerdusche. Auch ist die Abstimmung
der Tragelenmentspannung auf die gewinschte, von Fall zu Fall
andersartige Druckverteilung bei sgphirisch gekrimmten Schei-

ben problematisch.

In der EP 0 594 451 werden Flachbalkenwischblatter mit va-
rierendem Profil beschrieben, die beim Anlegen einer Pruf-
kraft eine bestimmte seitliche Auslenkung nicht Uberschrei-
ten socllen. Dazu wird tber einen &uflerst komplexen Zusammen-
hang innerer, den Federbalken bestimmender Parameter eine
Grofe angegeben, die einen bestimmten Grenzwert nicht Uber-
schreiten scll. Aus der angegebenen Gleichung kdénnen nur
schwierig und unvollstindig Aussagen tber die tatsdchlich

einzusetzenden Gr&éflen abgeleitet werden. Die weiteren Anga-
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R. 36343-1

ben betreffen ein unbelastetes Wischblatt, so dass Aussagen
iber die Qualitat eines Wischblatts im Betrieb kaum méglich

sind.

Auferdem erweist sich die Umsetzung der Lehren des bekannten
Standes der Technik als schwierig, da die zur Verfligung ste-
henden Parameter nicht direkt auf neu herzustellende

Wischblatter anwendbar sind.
Vorteile der Erfindung

Das erfindungsgemafie Wischblatt mit den Merkmalen des
Hauptanspruchs hat den Vorteil einer durchweg guten
Wischgualitéat, weil unter anderem ein Rattern des
Wischblatts {ber der Scheibe - der sogenannte slip-stick-

Effekt - vermieden ist. Dies resultiert aus der Erkenntnis,

- dass insbesondere der seitliche Auslenkungswinkel und weni-

ger das absolute Nacheilen, also die absolute Auslenkung der
Spitzen unter Belastung fur den slip-stick-Effekt zu beach-
ten ist. Es ist demnach von Vorteil, wenn das Wischblatt sb
ausgelegt wird, dass die seitliche Auslenkung der im Betrieb

nacheilenden Enden des Wischblatts einen seitlichen Auslen-

- kungswinkel einer bestimmten Gr®éRe nicht tiberschreiten. Aus

der gefundenen GréfRe fir diese Winkel kénnen dann fir das

- Wischblatt wichtige Parameter abgeleitet werden, die zuein-

ander in einer einfachen Beziehung stehen und in dieser Be-
Zziehung eine obere” Grenzée wvon 0,009 nicht lUiberschreiten sol- °
len. Mit Hilfe dieser Beziehung und der angegebenen Ober-
grenze lassen sich sehr einfach Querschnittsprofile fir das
Tragelement bestimmen, die dann zu einem guten Wischergebnis
fihren. Insbesondere Wischbl&tter mit Uber ihre Lange kon-
stantem Querschnitt sind auf diese Weise besonders einfach

herzustellen.
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Durch die in den weiteren Ansprilichen angegebenen Mafnahmen
sind vorteilhafte Weiterbildungen und Ausgestaltungen des

erfindungsgemafen Wischblatts mdglich.

Die Wischgualitdt steigt weiter, wenn das Verhdltnis aus dem
Produkt aus der Auflagekraft und dem Quadrat der Lange zu
dem Produkt aus dem 48-fachen des Elastizititsmoduls des
Tragelements und dem‘Izz-Trégheitsmqment eine obere Grenze

von 0,005 nicht tGbersteigt.

Besonders gut anwendbare Querschnittsprofiie sind von recht-
eckiger Gestalt und weisen lUber die Linge des Wischblatts
eine im wesentlichen konstante Breite und eine im wesentli-
chen konstante Dicke auf. Das Tragelement kann dabei auch
aus Einzelbalken bestehen, die seitlich nebeneinander oder
libereinander angeordnet sind und deren Gesamtbreite bzw. de-
ren Gesamtdicke sich jeweils zu einer Gesamtbreite und/oder
zu einer Gesamtdicke addieren. Bei einem solchen rechtecki-
gen Querschnittsprofil kann das Tragheitsmoment I, ais
d*b?*/12 eingesetzt werden, wobei flir d und b jeweils die Ge-
samtdicke bzw. die Gesamtbreite einzusetzen ist. Auf diese
Weise erhdlt man eine sehr einfach handhabbare Beziehung,
liber die das Tragelement fur die WigchblaAtter optimiert wer-
den kann, wenn die angegebenen Obergrenzen von 0,009 und

insbesondere von 0,005 nicht Uberschritten werden.

“Insbesondere wenn komplexere Querschnittsprofile fiir das-

Tragelement gewdhlt werden, die beispielsweise lUber die Lan-
ge des Wischblatts variieren oder eine leiterartige Struktur
oder dergleichen aufweisen, kann eine gute Wischqualitat
dennoch erreicht werden, wenn bertcksichtigt wird, dass der
seitliche Auslenkungswinkel y wahrend des Betriebs des
Wischblatts eine Gréffe von 0,5° insbesondere von 0,3° nicht

Uberschreiten. Diese Angaben gelten flr einen mittleren
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Reibwert 4 von 1 und sind bei gréfferen oder kleineren Reib-

werten entsprechend zu vergrdéfern bzw. zu verkleinern.

Der seitliche Auslenkungswinkel y ist der Winkel unter dem
die Tangente an das Tragelementende die in Richtung der
Langserstreckung des Tragelements verlaufende Achse schnei-
det. In einer ersten Naherung kann darunter auch der von der
Achse in Langserstreckungsrichtung des Tragelements und ei-
ner Geraden durch den Angriffspunkt des Wischerarms am Tra-
gelement und durch ein Tragelelementende eingeschlossene

Winkel verstanden werden.

Sehr gute Wischergebnisse lassen sich erzielen, wenn die
Breite b und die Dicke d zur Gesamtlange des Tragelements in
einem bestimmten Verhaltnis stehen. Insbesondere soll das
Produkt aus der Breite und dem Quadrat der Dicke das 40-
fache des Quadrats der Lange nicht Uber und das 20-fache des
Quadrats der Lange nicht unterschreiten. Die Breiten
und/oder die Dicken von zusammengesetzten Tragelementen ad-
dieren sich jeweils zu einer Gesamtbreite bzw. Gesamtdicke,

die dann berlicksichtigt wird.

Das erfindungsgeméffie Wischblatt mit den Merkmalen des An-
spruchs 10 hat den Vorteil, dass lediglich ein Parameter zur
Einstellung der nach auffen abfallenden Auflagekraftvertel-
lung variiert werden muff. Die Krimmung bzw. der Krummungs-
verlauf entlang des Tragelements kann in frei programmierba;
ren Biegemaschinen voreingestellt werden. Dadurch kdénnen
auch kurze Versuchsreihen zur Optimierung der Auflagekraft-
verteilung und damit des Krummungsverlaufs schnell und ohne
grofen Aufwand durchgefihrt werden. Insbesondere ist es wvon
Vorteil, wenn die den Krummungsverlauf beherrschende Koordi-
nate entlang des Trédgheitselements verlauft. Damit sind auf-

wendige Rickrechnungen auf ein kartesisches Koordinatensy-
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stem, bei dem jede Anderung an einer Position x eine Ver-

schiebung der nachfolgenden ,x-Werte™ bedingt, vermieden.

Der mathematische Zusammenhang zwischen der zweiten Ablei-
tung der Krimmung nach der angepafiten Koordinate und dem
Auflagekraftverlauf ebenfalls nach der angepaften Koordinate
wird besonders einfach, wenn der Elastizitatsmedul des Tra-
gelementwerkstoffs sowie das Fl&chentragheitsmoment des Tra-.
gelements {liber dessen Lange konstant sind. Bei vorgegebener
Auflagekraftverteilung kann dann durch zweifaches Integrie-
ren cder auch nummerigch die Krimmung direkt ausgerechnet

werden.

Eine optimale Anpassung eines solchen Wischblattes auch an
Scheiben mit komplizierterem Krimmungsverlauf ist mdéglich,
wenn die Krimmung der Scheibe von der Krimmung des Tragele-
ments bzw. die zweite Ableitung der Krimmung der Scheibe von
der zweiten Ableitung der Krummung des Tragelements abgezo-
gen wird. In diesem Fall kann eine Auflagekraftverteilung
vorgegeben werden, wie sie fir ein Wischblatt, das auf eine
ebene Scheibe aufgedrickt wird, erwlinscht ist. Die Differenz
der zweiten Ableitungen der jeweiligen Krimmungen ist dann

wieder proportional dieser Auflagekraftverteilung.

Ein erfindungsgemafles Wischblatt mit den Merkmalen des An-
spruchs 15 zeichnet sich dadurch aus, dass ohne spezielle
Anpassung fur durchschnittliche Scheibentypen ein hervorra-
gendes Wischergebnis erzielt wird. Durch die aufgefihrte,
sehr einfache Mafinahme wird erreicht, dass die Auflagekraft-
verteilung in den allermeisten Fallen den Anforderungen ge-
nigt. Die genannten Stldtzpunkte sind hinreichend genau, um
daraufhin einen einzuhaltenden Krimmungsverlauf zu bestim-

men.
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Optimiert wird ein Wischblatt nach Anspruch 15 durch die
Maffnahmen des Anspruchs 16. Auch bei komplexeren Scheibungs-
krimmungsverlaufen kann durch die Vorgabe der Auflagekraft-
verteilung an bestimmten Stitzpunkten die Wischqualitat ge-
steigert werden. Trotzdem ist es méglich, das Wischblatt oh-
ne aufwendige Berechnungen zu konstruieren. Der Kriimmungs-
verlauf kann im wesentlichen vorbestimmt und durch einfache
Versuche optimiert werden. Solange!die Vorgabe, dass die
Auflagekraftverteilung, die vorherrscht, wenn das Wischblatt
auf die zu wischende Scheibe gedriickt ist, in einem Bereich
ungefdhr halftig zwischen Mitte und Ende des Wischblatts hd-
her ist als am Ende des Wischblatts eingehalten werden, ist

eine hervorragende Wischqualitit gewdhrleistet.

"In einem erfindungsgemifen Verfahren zur Herstellung eines

solchen Wischblatts werden die einzelnen Parameter entspre-
chend der erfindungsgemdffen Lehre ausgewidhlt und wird das
Tragelement so vorgebogen, dass sein Krimmungsverlauf minde-
stens eine der vorgenannten Bedingungen erfillt. Dabei ist
es besonders glnstig, das Tragelement 2zuerst zu biegen und
dann mit der Wischleiste und dem Verbindungselement zusam-
menzufligen. Es ist aber auch mdglich, das Verbindungselement
mit dem Tragelement zu verbinden und dann erst die Wischlei-

ste hinzuzufigen.

Zeichnung

In der Zeichnung zeigen: Figur 1 eine perspektivische Dar-
stellung eines an der Scheibe angelegten, mit einem zur
Scheibe belasteten Wischerarm verbundenen Wischblatts, Figur
2 eine Prinzipdarstellung einer Seitenansicht eines unbela-
stet auf die Scheibe aufgesetzten Wischblatts, gegeniiber Fi-
gur 1 verkleinert dargestellt, Figur 3 die Schnittfliche ei-
nes Schnitts durch das Wischblatt gem&f Figur 1, entlang der

Linie III-III in vergrdfierter Darstellung, die Figuren 4 und
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5 eine Variante zu Figur 3, die Figuren 6 und 7 ein
Wischblatt in einer anderen Ausfihrungsform mit einem einge-
zeichneten Koordinatensystem, die Figuren 8 und 9 jeweils
berechnete und gemessene Werte fir die Auflagekraftvertei-
lung Uber der Lange des Wischblatts aufgetragen und Figur 10
eine unmafstabliche Prinzipdarstellung eines zum Wischblatt

gehdérenden Tragelements in Seitenansicht.
Beschreibung des Ausflihrungsbeispiels

Ein in Figur 1 dargestelltes Wischblatt 10 weist ein langge-
strecktes, federelastisches, auch als Flachbalken zu be-
zeichnendes Tragelement 12 fiir eine Wischleiste 14 auf, das
in Figur 10 separat dargestellt ist. Wie aus den Figufen 1,
3 und 4 ersichtlich ist, sind das Tragelement 12 und die Wi-
schleiste 14 l&ngsachsenparallel miteinander verbunden. An
der von der zu wischenden Scheibe 15 - in Figur 1 strich-
punktiert gezeichnet - abgewandten Oberseite des Tragele-
ments 12 ist als Verbindungsmittel eine AnschluBvorrichtung
16 angeordnet, mit deren Hilfe das Wischblatt 10 mit einem
an der Karosserie eines Kfaftfahrzeugs gefuihrten, angetrie-
benen Wischerarm 18 l&sbar verbunden werden kann. An der der
Scheibe 15 zugewandien Unterseite des Tragelements 12 ist
die langgestreckte, gummielastische Wischleiste 14 angeord-

net.

An dem freien Ende 20 des Wischarms 18 ist ein als Gegenan-
schluBmittel dienender Haken angeformt, welcher einen zur
Anschluftvorrichtung 16 des Wischblatts 10 gehdrenden Gelenk-
bolzen 22 umgreift. Die Sicherung zwischen dem Wischerarm 18
und dem Wischblatt 10 wird durch nicht ndher dargestellte,
an sich bekannte, als Adapter ausgebildete Sicherungsmittel

libernommen.
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Der Wischerarm 18 und damit auch dessen Hakenende 20 sind in
Richtung des Pfeiles 24 zur zu wischenden Scheibe 15 bela-
stet, deren zu wischende Oberfl&iche in den Figuren 1 und 2
durch eine strichpunktierte Linie 26 angedeutet ist. Die
Auflagekraft Fyr (Pfeil 24) legt das Wischblatt 10 tiber des-
sen gesamte Lange an der OberflAche 26 der zu wischenden

Scheibe 15 an.

Da die in Figur 2 dargestellte strichpunktierte Linie 26 die
starkste Kriimmung der Scheibencberfliche im Bereich des
Wischfeldes darstellen soll ist klar ergichtlich, daf die
Kriammung des mit seinen beiden Enden an der Scheibe anlie-
genden, noch unbelasteten Wischblatts 10 starker ist als die
maximale Krimmung der spharisch gekriimmten Scheibe 15. Unter
der Auflagekraft Fu s (Pfeil 24) legt sich das Wischblatt 10
mit seiner zur Wischleiste 14 gehdrenden Wischlippe 28 Uber
seine gesamte La&nge an der Scheibenocberfl&che 26 an. Dabei
baut sich im bandartigen federelastischen Tragelement 12 ei-
ne Spannung auf, welche fliir eine ordnungsgemaffe Anlage der
Wischleiste 14 bzw. der Wischlippe 28 (iber deren gesamte
Lange an der Kraftfahrzeugscheibe 15 sorgt. Wahrend des
Wischbetriebs bewegt der Wischerarm 18 das Wischblatt 10
quer zu dessen Langserstreckung liber die Scheibe 15. Diese
Wisch- oder Arbeitsbewegung ist in Figur 1 mit dem Doppel-
pfeil 29 bezeichnet.

Im folgenden soll nun auf die besondere Ausgestaltung des
erfindungsgemifien Wischblatts naher eingegangen werden. Wie
die unmafstablich dargestellte Figur 3 zeigt, ist die Wi-
schleiste 14 an der unteren, der Scheibe 15 zugewandten
Bandflache des Tragelements 12 angeordnet. Mit Abstand von
dem Tragelement 12 ist die Wischleiste 14 von ihren beiden
Langsseiten her so eingeschniirt, daf in ihrem Langsmittelbe-
reich ein Kippsteg 30 verbleibt, der sich lber die gesamte

Lange der Wischleiste 14 erstreckt. Der Kippsteg 30 geht in
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die Wischlippe 28 lber, die einen im wesentlichen keilfdxrmi-
gen Querschnitt aufweist. Durch die Auflagekraft (Pfeil 24)
wird das Wischblatt beziehungsweise die Wischlippe 28 gegen
die zu wischende Oberflache 26 der Scheibe 15 gedriickt, wo-
bei sie unter dem Einfluff der Wischbewegung - von der in der
Figur 3 speziell die eine der beiden gegenlidufigen Wischbe-
wegungen (Doppelpfeil 29) betrachtet wird und die durch den
Richtungspfeil 32 angedeutet ist - in eine sogenannte
Schlepplage kippt, in der sich die Wischlippe an dem am Tra-
gelement 12 gehaltenen Teil der Wischleiste 14 Uber ihre ge-
samte Lange abstitzt. Dieser Abstlitzung welche in der Figur
3 mit dem Pfeil 34 gekennzeichnef ist erfolgt stets - in Ab-
hangigkeit von der jeweiligen Wischrichtung (Doppelpfeil 29
bzw. Pfeil 32) an der in der jeweiligen Wischrichtung hin-
tenliegenden Oberkante der Wischlippe 28, sodaffs diese stets
in einer sogenannten Schlepplage Uiber die Scheibe gefiihrt
wird. Diese Schlepplage ist fir einen effektiven und ge-
r&uscharmen Betrieb der Wischvorrichtung notwendig. Die Um-
kehrung der Schlepplage erfolgte in der sogenannten Umkehr-
position des Wischblatts 10, wenn dieses seine Wischbewegung
(Doppelpfeil 29) umkehrt. Dabei fuhrt das Wischblatt eine
Auf- und Abbewegung aus, welche durch das Umkippen der Wi-
schlippe 28 bedingt ist. Die Aufbewegung erfolgt entgegen
Richtung des Pfeiles 24 und somit auch entgegen der Anlege-
kraft. In der entgegen dem Pfeil 32 gerichteten anderen
Wischbewegung ergibt sich somit ein Spiegelbild der Figur 3.
In der gegeniliber dem Wischblatt in Figur 1 vergrdRert darge-
stellten Figur 4 ist ein Querschnittsprofil 40 gezeigt, mit
einer rechteckigen Schnittfldche mit einer Breite b und ei-
ner Dicke d. Auferdem ist ein Koordinatensystem Uber das
Tragelement 12 gezeichnet. In Figur 6 ist als 3. Koordinate
eine der Kriimmung des Tragelements 12 folgende s-Koordinate
eingezeichnet, zu der die y- und z-Koordinaten senkrecht

stehen.
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Wird nun das Wischblatt.10 mit einer Kraft Fy,f (Pfeil 24)
insbesondere vom Wischarm 18 auf eine Scheibe 26 geprefit,
ergibt sich eine gewisse Kraftverteilung p(s), die zu einem
Moment M(s) fihrt, das maximal in der Mitte des Tragelements
12 ist. Fir eine, fiir den Wischbetrieb ginstige konstante
Auflagekraftverteilung
_Fy
P=T

ist das Moment

-y
ME -p*-2—

und somit

-9
M(s) =Fop * =57 —

Flir eine nach auffen abnehmende Auflagekraftverteilung, die
sich insbesondere zum Umlegen der Wischlippen eignet, ist
das Moment M{s) iber seine Gesamtlange etwas kleiner als das

fir eine konstante Kraftverteilung berechnete Moment:

-9
M(s) <p*T

Geht man nun davon aus, dass ein Reibwert g fir eine trok-
kene Scheibe ungefadhrt 1 ist, ist im Betrieb das seitliche
Mcoment gleich dem Biegemoment M{s}, was insbesondere aus der

vorgegebenen Kraftverteilung p(s) folgt.
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Aus dem seitlichen Biegemoment folgt ein seitlicher Auslen-
kungswinkel y, der sich durch Integration der Einzelauslen-
kungen vom Angriffspunkt des Wischerarms am Wischblatt bis
zum Wischblattende hin berechnen 1l48t. Im Falle einer mittig
angeordneten Anschluffvorrichtung 16 berechnet sich der Aus-

lenkungswinkel nach

—J M(s)
¥ 5 E*Iu

ds

Unter Berlucksichtigung der Beziehung des Momentes fiir eine
konstante Auflagekraftverteilung erhdlt man eine einfache

Abgchitzung fiir den Winkel y:

Durch Integration erhdlt man

< p*LB _ wa*LZ
48*E*I_ 48*E*I_

Y

Der Erfindung liegt unter anderem die Erkenntnis zugrunde,
dass eine gufe Wischqualitat insbesondere durch Vermeiden
von Rattern dann erzielt wird, wenn der Winkel y die Gréfe
0,5° (=0,009rad) insbesondere die GroRe 0,3° {(=0,005rad)
nicht Oberschreitet. Damit laRt sich eine einfache Beziehung
zwischen der Auflagekraft und den geometrischen GréRen des

Wischblatts herleiten, gemiff dem

F,, *L?

= 20,009
48*E*1,

Costco Exhibit 1002, p. 158



15

20

25

30

® @

R. 36343-1

insbesondere < 0,005 ist.

Fir dem am haufigsten auftretenden Fall eines rechteckigen
Profils 40, wie in Figur 3 dargestellt, bestimmt sich das

Tragheitsmoment zu:

d*b?
I,=
12
wobei d = Dicke des Tragelements
b = Breite des Tragelements ist.

Die Breite b und die Dicke d sind folglich so auszuwdhlen,

dass

F,, *L?
P Erarp 000

insbesondere <0,005 sein soll.

Ist das Tragelement 12 in zwei einzelne Federbalken 42 und
44 aufgeteilt, wie das in Figur 4 dargestellt ist, so kann
bei den obigen Uberlegungen in erster Niherung die Breite b
als Summe der Einzelbreiten bl und b2 angenommen werden:
b=bj+b;. Damit lassen sich auch fir derartige Systeme einfa-
che Beziehungen zwischen der Breite und der Dicke eines Tra-

gelements herleiten.

Fir den Fall, dass kein rechteckiges Querschnittsprofil ge-
wahlt werden soll, ist es notwendiqg, das Tragheitsmoment I,
zu bestimmen und in die oben genannten Beziehungen entspre-
chend einzusetzen. Ebenso sind Querschnittsverinderungen
iber die Lange des Wischblatts oder ein nicht zentraler An-
griffspunkt des Wischerarms am Wischblatt in den obigen

Uberlegungen entsprechend zu bericksichtigen.
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Um ein mdéglichst gerduscharmes Umlegen der Wischlippe 28 aus
ihrer einen Schlepplage in ihre andere Schlepplage zu errei-
chen, wird das zur Verteilung der Anlegekraft (Pfeil 24)
dienende Tragelement 12 so ausgelegt, dafl der Anlegedruck
der Wischleiste 24 beziehungsweise der Wischlippe 28 an der
Scheibencberfliche 26 in deren Mittelabschnitt 36 (Figur 11)
groffer ist als an wenigsten einen der beiden Endabschnitten
38.

Die Verteilung der Anlagekraft uber das Tragelement erfolgt
in Abhangigkeit verschiedener Parameter des Tragelements wie
beispielweise das Querschnittsprofil, der Querschnittsver-
lauf lber die Lange des Tragelements oder auch der Radius-
verlauf R(s) entlang des Tragelements. Eine Optimierung des
Tragelements in Richtung auf eine vorgegebene RAuflagekraft-
verteilung p (s) ist deshalb sehr aufwendig. Der Erfindung
liegt nun die Erkenntnis zugrunde, dass bei einem Tragele-
ment mit einem tber die Lange des Tragelements im wesentli-
chen konstanten, insbesondere rechteckigen Querschnitt, die
Auflagekraftverteilung p(s) Uber eine Vorgabe der Krummung K
entlang einer Koordinate s festgelegt werden kann, wobei die
Koordinate s sich entlang des Tragelements erstreckt. Die
Krimmung K(s) ist gleich dem inversen Radius in Abhangigkeit

von 8S:

K (s) =-.R_%s3

Bei dem Tragelement besteht eine Beziehung zwischen dem Bie-
gemoment M, dem Radius R des Tragelements, dessen Elastizi-

tatsmodul E sowie dem an dem jeweiligen Ort vorherrschenden

Flédchentridgheitsmoment I. Die Beziehung wird besonders ein-

fach, wenn sie auf die mit den Tragelementen mitlaufenden

Koordinate s bezogen wird:
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Durch zweimaliges Differenzieren nach dem Ort s erhalt man

die Beziehung:

d’K(s) _ d*M(s) / ds?
ds? E*I

Da die zweite Ableitung des Biegemoments M nach der mitlau-

. fenden Koordinate s gleich der Auflagekraftverteilung p ent-

.’ lang dexr Koordinate s entspricht, die entsteht, wenn man das
Tragelement auf eine ebene Scheibe aufprefit, folgt daraus,
dass die zweite Ableitung der Xrimmung K nach der mitlaufen-
den Koordinate s bis auf eine Konstante mit dieser Auflage-
kraftverteilung p auf einer ebenen Scheibe tUbereinstimmt.

15 Die Konstante ist abhingig vom Elastizititsmodul E sowie vom
Flachentragheitsmoment I, das seinerseits sehr einfach wird,
wenn es sich um einen rechteckigen Querschnitt handelt. Bei
vorgegebener, nach aufen abfallender Auflagekraftverteilung
p kann dariiber rechnerisch oder in einfachen Versuchen das

20 Krimmungsprofil K{s) ermittelt werden. Die &uRere Gestalt
und damit die flr die Herstellung notwendigen Parameter des

. Tragelements sind damit vom Fachmann einfach zu ermitteln.

Um die Form der Scheibe zu beriicksichtigen, fir die das
25 ~ Wischblatt verwendet werden soll, ist die obige Beziehung
- éahingehend zu keorrigieren, dass voh der fur eine ebén;
Scheibe vorgegebene, nach auflen abfallenden Auflagekraftver-
teilung p entlang der Koordinate s, die noch durch den Ela-
stizitdtsmodul E und das Flachentragheitsmoment I dividiert
30 - wird, die zweite Ableitung der Krummung Kgchejbe de€r Scheibe

néch der Koordinate s dazu addiert werden mufi:

FKS) _ P) , Poogse (9)
ds? E*I ds?
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Auch hieriber ist es fuUr den Fachmann einfach, ein Tragele-

ment fiir eine bestimmte Scheibe zu konfigurieren:

- Festlegen der Lange L und des Querschnittprofils, insbe-
sondere die Breite b und die Dicke 4 tiber Erfahrungswer-
te,

- Festlegen einer Auflagekraft Fy s bzw. einer Auflagekraft-
verteilung p flir eine ebene Scheibe, die eine gute
Wischqualitat gewdhrleistet, ebenfalls Uber Erfahrungs-
werte,

- Ausmessen des Krﬁmmungsverlaufés Kgcheibe der Scheibe,

- Zweifaches Ableiten dieses Krimmungsverlaufes Kgcopeibe 4€r
Scheiben nach einer mit der Krimmung mitlaufenden Koordi-
nate s, -

- Berechnung der zweiten Ableitung des Krimmungsverlaufes
K(s) des Tragelements nach obiger Beziehung,

- Zweifaches Integrieren ergibt den gesuchten Krimmungsver-

lauf K(s) des Tragelements.

Es hat sich gezeigt, dass gute Wischergebnisse dann erzielt
werden koénnen, wenn die Krummung K entlang der mitlaufenden
Koordinate s derart ist, dass die Auflagekraftverteilung,
die vorherrscht, wenn das Wischblatt auf eine ebene Scheibe
gedriickt ist, in einem Bereich ungefahr h&lftig zwischen
Mitte und Ende des Wischblatts héher ist als am Ende des
Wischblatts. In den Figuren 8 und 9 ist dieser Bereich 40 -
fiir eine Seite angedeutet. Der Erfindung liegt die Erkennt-
nis zugrunde, dass der Verlauf der Auflagekraftverteilung p
im Bereich 40 eine kleinere Bedeutung zukommt, als der Rela-
tion zwischen der Auflagekraftverteilung p im Bereich 40 =zur
Auflagekraftverteilung p an den Enden des Wischblatts. In
den Figuren 8 und 9 ist jewells die gesamte Lange L eines

Wischblatts aufgetragen, wobei das Anschluffelement 16 in der
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Mitte des Wischblatts angeordnet ist, so dass den Wischblat-

tenden die GrdRe 0,50 L zukommt.

Sehr gute Wischergebnisse werden erzielt, wenn die Krummung
K entlang einer der Langserstreckung des Tragelements 12
folgenden Koordinate s solche Werte aufweist, dass die Auf-
lagekraftverteilung p, die vorherrscht, wenn das Wischblatt
auf die zu wischende Scheibe gedriickt ist, im Bereich unge-
f&hr halftig zwischen Mitte und Ende des Wischblatts hdher
ist als am Ende des Wischblatts. Durch die Beriicksichtigung
des Scheibenverlaufs, fiur den das Wischblatt vorgesehen ist,
wird die allgemeine Eigung fiix beliebige Scheiben zwar ein-

geschrankt, die ausgewadhlte Scheibe jedoch optimal gewiécht.

Figur 10 zeigt einen mdéglichen Krimmungsverlauf K des Trage-
lements 12, der eine Auflagekraftverteilung p der Wischlippe
28 an der Scheibe 15 ergeben kann, die zum Wischblattende
hin abfallt. Bei diesem federelastischen Tragelement 12, das
unbelastet eine starkere Hohlkrimmung gegeniiber der Scheibe
aufweist als diese im Bereich des vom Wischblatt tberstri--
chenen Wischfeldes gekrimmt ist, ist der Krummungsverlauf K
so ausgefihrt, dafl dieser im Mittelabschnitt 36 des Tragele-

ments 12 starker ist als an dessen Endabschnitten 38.

Durch die Verringerung der Auflagekraft der Wischlippe 28 an
def Scheibenoberfliache 26 im Bereich eines Wischblattendes
oderan beiden Wischblattenden wird ein-schlagartiges Um=
springen oder Umschnappen der Wischlippe 28 aus ihrer einen
Schlepplage in ihre andere Schlepplage vermieden. Vielmehr
erfolgt beim erfindungsgemifen Wischblatt ein vergleichswei-
se sanftes Umlegen der Wischlippe vom Wischblattende aus
fortschreitend zur Wischlippenmitte beziehungsweise bis zum
anderen Wischlippenende. Die Figur 3 zeigt in Verbindung mit

Figur 1, dafd auch bei sphlArisch gekrimmten Scheiben die ge-
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ringer belasteten Endabschnitte der Wischlippe 28 noch wirk- .

sam an der Scheibenoberfliche anliegen.

Allen Ausfihrungsbeispielen ist gemeinsam, daff der Anlege-
druck (Pfeil 24) der Wischleiste 14 an der Scheibe 15 in de-
ren Mittelabschnitt 36 grdflRer ist als an wenigstens einem
ihrer beiden Endabschnitte 38. Dies gilt auch dann, wenn -
abweichend vom gegenstandlich geéeigten Wischblatt 10 mit
einem eintéiligen, als Federschiene dargestelltem Tragele-
ment 12 - das Tragelement mehrteilig aufgebaut ist. Unter
UmstAnden kann es jedoch ndtig sein, auch andere Auflage-
kraftverteilungen vorzugeben. Mit den aufgezeigten Beziehun-
gen kénnen aber auch dann Wischblatter konzipiert werden,

die hervorragende Wischergebnisse erzielen.

Bei dem erfindungsgemdfien Verfahren zur Herstellung eines
Wischblatts wird wie bereits oben angegeben zuerst die Kon-
tur und der Krimmungsverlauf K bestimmt und dann das Trage-
lement 12 mit der Wischleiste 14 und dem Verbindungselement
16 zusammengefigt. Ist das Tragelement aus zwei parallelen
Flachbalken aufgebaut, k&nnen diese bevorzugt miteinander,
d.h. direkt nebeneinander vorgebogen werden, was einen sehr
symmetrischen und damit verwindungsstabilen Aufbau des
Wischblatts gewdhrleistet. Die beiden Tragelementhalften
sind dann im laufenden Verfahren gemeinsam weiter zu verar-
beiten, um eine versehentliche Separation zu vermeiden. Nach
dem das Tragelements geboden ist, ‘wird entweder zuerst die
Wischleiste angebracht, beispielsweise durch Ankleben oder
Anvulkanisieren, oder auch insbesondere bei zwei Tragele-
menthidlften durch Einlegen der Tragelementhilften in Langs-
nuten der Wischleiste und dann das Verbindungselement aufge-
bracht. Insbesondere, wenn das Verbindungselement aufge-
schweifft wird, ist die Wischleiste erst nachtraglich anzu-

bringen, um thermische Schaden am Wischgummi zu vermeiden.
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Anspriche

1. Wischblatt flir Scheiben, insbesondere fir Kraftfahrzeuge, .-
mit mindestens einem Tragelement {12), einer Wischleiste
10 {(14) und einem Verbindungsmittel {(16) flr einen Wischer-
— arm (18), wobei das Tragelement (12) ein langgestreckter
Flachbalken ist, an dem die Wischleiste (14) und das Ver-
bindungsmittel {(16) befestigt sind, dadurch gekennzeich-
net, dass das Tragelement (12) ein Querschnittsprofil

15 aufweist, bei dem

Bl g 009
zz
sind, wenn Fy,y die vom Wischerarm (18) auf das Wischblatt
20 ausgelbte Auflagekraft oder die Auflagekraft ist, fur die
das Wischblatt urspriinglich ausgelegt wurde und L die
Lange des Tragelements (12), E der Elastizitidtsmodul des
. Tragelements (12), I,, das Tragheitsmoment des Quer-
schnittsprofils um die z-Achse genkrecht auf eine mit dem
25 Tragelement (12) mitlaufende s-Achse sowie senkrecht auf

< eine- y-Achse ist. . . <
2. Wischblatt nach Anspruch 1, dadurch gekennzeichnet, dass

F, *L2

30 S
48*E*1

< 0,005

ist.
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Wischblatt nach Anspruch 1 oder 2, dadurch gekennzeich-
net, dass das Tragelement (12) ein im wesentlichen recht-
eckiges Querschnittsprofil {40) aufweist, mit einer im
wesentlichen konstanten Breite b und einef im wesentli-

chen konstanten Dicke d.

Wischblatt nach einem der vorhergehenden Anspriche, da-
durch gekennzeichnet, dass das Tragelement (12} aus min-
destens zwei Einzelbalken (42, 44) besteht und dass sich
die Breiten (bl, b2) der Einzelbalken (42, 44) zu einer

Gesamtbreite b addieren.

Wischblatt nach einem der vorhergehenden Anspriuche, da-
durch gekennzeichnet, dass die Breite b und die Dicke d
des Tragelements {12} so ausgewahlt sind, dass

F,, *L2

Wi

T B arp 000°

ist.

Wischblatt nach einem der Anspriche 1 bis 4, dadurch ge-
kennzeichnet, dass die Breite b und die Dicke d des

Flachbalkens so ausgewahlt sind, dass

F, *L2
arERdTe

ist.

Wischblatt fir Scheiben, insbesondere flur Kraftfahrzeug,
mit mindestens einem Tragelement (12), einer Wischleiste
{14) und einem Verbindungsmittel (16) fiir einen Wischer-
arm (18), wobei das Tragelement (12) ein langgestreckter
Flachbalken ist, an dem die Wischleiste (14) und das Ver-

bindungsmittel (16) befestigt sind, insbesondere nach ei-

Costco Exhibit 1002, p. 166



10

15

20

30

35

10.

R. 36343-1

nem der vorhergehenden Ansprichen, dadurch gekennzeich-
net, dass das Tragelement (12) ein Querschnittsprofil
(40) aufweist, das einen seitlichen Auslenkungswinkel
mindestens eines der Tragelementenden bezogen auf die
Langserstreckung des Tragelements von y < 0,5° insbeson-
dere < 0,3° auf der Scheibe (26) erzeugt, wenn das
Wischblatt auf der Scheibe (26) quer zu seiner Langser-
streckung bewegt wird und der Reibungskoeffizient zwi-

schen Scheibe {26} und Wischleiste (14) ungefahr 1 ist.

Wischblatt f£liir Scheiben, insbesondere fUr Kraftfahrzeuge,
mit mindestens einem Tragelement (12), einer Wischleiste
(14) und einem Verbindungsmittel (16) fir einen Wischer-
arm (18), wobei das Tragelement (12) ein langgestreckter
Flachbalken ist, an dem die Wischleiste (14) und das Ver-
bindungsmittel (16) befestigt sind, insbesondere nach ei-
nem der vorhergehenden Anspriche dadurch gekennzeichnet,
dass das Tragelement eine Lange L, eine Breite b und eine

Dicke d aufweist, derart, dass

20L% < bd* <4012

wenn L in Meter und b und d in Millimeter angegeben wer-

den.

Wischblatt nach Anspruch 8, dadurch gekennzeichnet, dass
das Tragelement aus mindestens zweli Federbalken besteht, -

deren Breiten sich addieren.

Wischblatt fur Scheiben (15) insbesondere fir Kraftfahr-
zeuge, mit mindestens einem langgestreckten Tragelement
(12), einer Wischleiste (14) und einem Verbindungsmittel
(16) fir einen Wischerarm (18), der in einer Betriebs-
stellung das Wischblatt (10) auf die Scheibe (15) driickt,

wobei das Tragelement (12) ein langgestreckter Flachbal-
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ken ist, an dem die Wischleiste (14) und das Verbindungs-
mittel (16) befestigt sind und der in einer vom Wischer-
arm (18) unbelasteten Stellung eine Krlmmung aufweist,
insbesondere nach einem der vorhergehenden Anspriiche, da-

5 durch gekennzeichnet, dass die Krimmung entlang einer der
Langserstreckung des Tragelements (12) folgenden Koordi-
nate (s} solche Werte aufweist, dass die zweite Ableitung
der Kriimmung nach dieser Koordinate (s) im wesentlichen
proportional zu einer Auflagekraftverteilung p (s) ist,

10 die entsteht, wenn das Wischblatt (10) auf eine ebene

- Scheibe (15) gedrlickt ist und dass die Auflagekraftver-

teilung zu mindestens zu einem Ende hin abnimmt.

1l.Wischblatt nach Anspruch 10, dadurch gekennzeichnet, dass

15
d*K(s) _ d’M(s) «g*1= PG)
ds’® ds’ E*I
s = Koordinate entlang dem Tragelement
K(s) = Kriummung des Tragelements
20 M(s) = Biegemoment
E = Elastizitatsmodul
I = Flachentridgheitsmoment des Tragelements
. bezliglich der neutralen Achse
| p(s) = spezifische Kraft-pro Lingeneinheit = Auf-
25 lagekraftverteilung.
12.Wischblatt fir Scheiben (15) insbesondere fir Kraftfahr-
zeuge, mit mindestens einem langgestreckﬁen Tragelement
(12), einer Wischleiste (14) und einem Verbindungsmittel
30 (16) fiOr einen Wischerarm (18), der in einer Betriebs-

stellung das Wischblatt (10) auf die Scheibe (15) drickt,
wobei das Tragelement (12) ein langgestreckter Flachbal-
ken ist, an dem die Wischleiste (14} und das Verbindungs-

mittel (16) befestigt sind und der in einer vom Wischer-
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arm (18) unbelasteten Stellung eine Krimmung aufweist,
insbesondere nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass die Krimmung entlang einer der
La&ngserstreckung des Tragelements k12) folgenden Koordi-
nate (s) solche Werte aufweist, dass die zweite Ableitung
der Krimmung nach dieser Koordinate (s) minus der zweiten
Ableitung der Krummung der Scheibe (15) von einem mittle-

ren Bereich (40} zu den Enden hin abnimmt.

.Wischblatt nach Anspruch 12, dadurch gekennzeichnet, dass

der mittlere Bereich (40) der Ort des Verbindungsmittels
(16) ist.

.Wischblatt nach einem der Anspriiche 12 oder 13, dadurch

gekennzeichnet, dass

FK(S) _ PS) , PR (5)

ds? E*I ds?
5 = Koordinate entlang dem Tragelement
K(s) =  Krimmung des Tragelements
M(s) = Biegemoment
E = Elastizitatsmodul
I = Fldchentrigheitsmoment des Tragelements

bez. der neutralen Achse
p(s) = spezifische Kraft pro Langeneinheit = Auf-

lagekraftverteilung

.Wischblatt fGr Scheiben (15) insbesondere fliir Kraftfahr-

zeuge, mit mindestens einem langgestreckten Tragelement
(12) , einer Wischleiste (14) und einem Verbindungsmittel
(16) fhr einen Wischerarm (18), der in einer Betriebs-
stellung das Wischblatt (10) auf die Scheibe (15) drickt,
wobel das Tragelement (12) ein langgestreckter Flachbal-

ken ist, an dem die Wischleiste (14) und das Verbindungs-
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mittel (16) befestigt sind und der in einer vom Wischer-
arm (18) unbelasteten Stellung eine Krlimmung aufweist,
inspesondere nach einem der vorhergehenden Anspriiche, da-
durch gekemnnzeichnet, dass die KrlUmmung entlang einer der
5 Langserstreckung des Tragelements (12) folgenden Koordi-
nate (s) solche Werte aufweist, dass die auflagekraftver-
teilung p(s), die vorherrscht, wenn das Wischblatt (10)
auf eine ebene Scheibe {15) gedrlckt ist, in einem Be-
reich (40) ungefahr halftig zwischen Mitte und Ende des
10 Wischblatts (10) hdéher ist als am Ende des Wischblatts

‘ (10) .

16.Wischblatt fir Scheiben (15) insbesondere fir Kraftfahr-

zeuge, mit mindestens einem langgestreckten Tragelement

15 (12), einer Wischleiste (14) und einem Verbindungsmittel
(16) fiur einen Wischerarm (18), der in einer Betriebs-
stellung das Wischblatt {(10) auf die Scheibe (15) driickt,
wobei das Tragelement  (12) ein langgestreckter Flachbal-
ken ist, an dem die Wigchleiste (14) und das Verbindungs-

20 mittel (16) befestigt sind und der in einer vom Wischer-
arm (18} unbelasteten Stellung eine Krimmung aufweist,
insbesondere nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass die Krimmung entlang einer der
Langserstreckung des Tragelements (12} folgenden Koordi-
nate {8) solche Werte aufweist, dass die Auflagekraftver-
teilung p({s), die vorherrscht, wenn das Wischblatt (10)
auf die zu wischende Scheibe (15} gedriickt ist, in einem
Bereich (40) ungefdhr h&lftig zwischen Mitte und Ende des
Wischblatts (10} héher ist als am Ende des Wischblatts

30 (10) .

17.Verfahren zum Herstellen eines Wischblatts nach einem der
vorhergehenden Anspriichen, gekennzeichnet durch folgende
Schritte:

35 Ermitteln der fir die zu wizschenden Scheibe notwendigen
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Lédnge L und angepafBten Auflagekraft Fyf,

Exrmitteln der Breite b und der Dicke 4,

Ermitteln des KrGmmungsverlaufs Kis),

Biegen des Tragelements,

Verbinden von Tragelement, Wischleiste und Verbindungs-

mittel.

.Verfahren nach Anspruch 17, gekennzeichnet durch folgehde

Schritte:

- Festlegen der Ladnge L und des Querschnittprofils, ins-
besondere die Breite b und die Dicke d uber Erfah-
rungswerte,

- Festlegen einer Auflagekraft Fy sy bzw. einer Auflage-
kraftverteilung p flir eine ebene Scheibe, die eine gu-
te Wischqualitat gewahrleistet, ebenfalls uber Erfah-
rungswerte,

- Ausmessen des Krimmungsverlaufes Kgeheipe 4€r Scheibe,

- Zweifaches Ableiten dieses Krummungsverlaufes Kgcheibe
dexr Scheiben nach einer mit der Krummung mitlaufenden
Koordinate s,

- Berechnung der zweiten Ableitung des Krummungsverlau-
fes K(s) des Tragelements nach obiger Beziehung,

- Z2Zweifaches Integrieren ergibt den gesuchten Kriimmungs-

verlauf K(s) des Tragelements.
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ROBERT BOSCH GMEBH, 70442 Stuttgart

5
Wischblatt flir Scheiben, insbesondere von Kraftfahrzeugen
sowie Verfahren zum Herstellen solcher Wischblatter

10

. Zusammenfassung

Die Erfindung betrifft ein Wischblatt far Scheiben, ins-
besondere von Kraftfahrzeugen, mit mindestens einem Tra-
15 gelement (12), einer Wischleiste (14) und einem Verbin-
dungsmittel (16) fur einen Wischerarm (18). Das Tragele-
ment (12) ist ein langgestreckter Flachbalken, an dem
die Wischleiste (14) und das Verbindungsmittel (16) be-
festigt sind. Es wird vorgeschlagen, dass der Flachbal-
20 ken ein Querschnittsprofil (40) aufweist, bei dem Fu e *
L2 / 48 * E * I,, < 0,009 sind, wenn Fyf die auf das
Wischblatt ausgetibte Auflagekraft oder die Auflagekraft
igt, flr die das Wischblatt urspringlich ausgelegt wur-
de, L die Lange des Wischblatts, E der Elastizitdtsmodul
des Flachbalkenwerkstoffes und I,, das Tragheitsmoment
des Querschnittsprofils um die z-Achse (senkrecht auf
eine mit dem Flachbalken mitlaufende s-Aclise sowie senk-

recht auf eine y-Achse) ist.
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Windscreen wiper.

@ A windscreen wiper (10) includes an elongate curved backbone (12) which is of a resiliently flexible
material and which has a connecting formation (16} at a position intermediale its fength for connection
to a displacing and force applying member. The backbone (12) has a free-form curved profile in a plane,
thereby to define a transverse axis perpendicular to the plane. The backbone (12) further has a suitably
varying lransverse cross-sectional profile along its tength such that if it is clamped at its connecting
formation (16) and a test force of 1N applied at a tip in a direction that is parallel to the ransverse axis,
the tip is displaced less than 4,0mm.
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THIS INVENTION relates to a windscreen wiper and more particularly to an elongate curved backbone’

EP 0 594 451 A1

for a windscreen wiper which is of a suitably resiliently flexible material.
According to a first aspect of the invention there is provided a windscreen wiper which includes
an elongate curved backbone which is of a resiliently flexible material and which has a connecting for-
5 mation at a position intermediate its length for connection to a displacing and farce applying member;
the backbone having a free-form curved profile in a plane, thereby to define a transverse axis perpen-

dicular to the plane; and

the backbone having a suitably varying transverse craoss-sectional profile along its length such that if
itis cdlamped at its connecting formation and a test force of 1N applied at a tip in a direction that is parallel to
10 the transverse axis, the tip is displaced less than 1,0mm.
Preferably, it is displaced less than 0,7 mm. Most preferably, it is displaced less than 0,25 mm.
The tip to which the test force is applied may be displaced a distance

0,625
<] o

15 Preferably, said disptacement may be

Ze

0,625
<[0.0763

¢

)
s

where [ is '+~ cantilever length of the backbane from the connecting formation to the tip to wﬁ%he test force

is applied «.ud where Zg is the displacemesnt in mm if { is in ;. otres.

7

The windscreen wiper may include a wiper blade attached lo the backbone. The backbone ma% metal.

Further, the backbone may be in the form of a single homogenous strip or in the form of a lamina

The connecting formation may be centrally located. The backbone may be asymmetrically arranggd

% bout

the connecting formation. The distance from the connecting formation to each tip may be at least 200 ub

2

an elongate backbone which is curved in a plane, is of a resiliently flexible material and which has a;L-

connecting formation at a position intermediate its length for connection to a displacing and force applying

the backbone defining an x-y plane, a z-axis extending perpendicularly from the x-y plane;

the backbonie having a suitably varying cross-sectional profile along its length and a suitable free-form

l“_(.\:)

R{x} Iw(x

j dx] dx

and 1,,{x) is the moment of inertia about the z-axis at a position x along the backbone, R(x) is the radius of

curvature of the backbone at position x, and |,(x) is the moment of inertia about the y-axis at position x.

Persons skil' . ' in the art will appreciate that the backbone will have a concave side and a convex side,
the wiper blade being attached to the concave side and the displacing and force applying member on the con-

The backbone may be of metal such as spring steel and may be in the form of a single homogenous strip

The connecting formation may be centraily located or the backbone may be asymmetrically arranged about

Those skilled in the art will appreciate that 1,,(x) and 1,,(x) are determined by the transverse dimensions
of the bac: Lone at any position along its length. In most cases, the backbone will have a regular cross-sectional
profile which may, for example, be rectangular or ellipsoidal. in most instances, the backbone will have a width
and a thickness. It will be underslood that the width dimension (b) will be that dimension which extends per-

20
25 According to a second aspect of the invention, there is provided
a windscreen wiper which includes
member;
30
curvature, such that a double integral Z1 is less than 1,0mm, where
4 «
35 2 I = " 5 ] n [ (
= [+
40
Preferably Z; < 0,5mm.
The windscreen wipe . 1ay include a wiper blade attached to the backbone.
vex side.
45
or may be in the form of a faminate.
the connecting formation.
50 The distance fram the connecting formation to each tip may be at least 200mm.
55

curvature.

pendicularly to the plane of curvature and the thickness (h) will be the dimension which lies in the plane of

it can be shown, with a backbone which has a rectangular cross-section at all positions along its length,

that

BNSDOCID: <EP___0594451A1_)_>
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b3(x) * h(x)

lyix) = 12 ,and (3}
b h3
(X} = %Lﬁ (4)
Thus, with a rectangular cross-section.
. & x

- _ i, n*(x) . 3

Zin = sin : dx dx
" Jo [j; R{%J b (%) ]

———=(5)

The invention is now described, by way of an example, with reference to the accompanying drawings, in
which:
Figure 1 is a schematic perspective view from above of a windscreen wiper in accordance with the inven-

tion;
Figure 2 is a side elevation of the windscreen wiper in an unloaded, free-form condition;
Figure 3 is a schematic sectioned view of the wiper along lines |1I-1ll in Figure 2;

Figure 4 shows schematically the axial convention utilised in this specification; and

Figure 5 shows graphically the variation in the radius of curvature of the backbone of the wiper in its free-

form cendition.

A symmetrical windscreen wiper in accordance with the invention is referred to generally by reference nu-
meral 10. ltincludes a spring backbone 12 and a rubber wiper blade 14. The backbone 12 has a centrally located
connector 16 for releasably connecting the wiper 10 to a spring toaded wiper arm (not shown). The connector
16 could be of any suitable type. The backbone 12 has suitable attachment formations {also not shown) where-
by the blade 14 is securely attached to the backbone 12, or the blade 14 is glued to the backbone 12.

The spring backbone 12 is preferably macde from spring steel and tapers both in width and thicknéss from
its centre towards its free ends or tips. The backbone is pre-curved longitudinally \nﬁﬁ/{q predeterminéd radius
of curvature (R) at every point in its length. The backbone 12 defines a plane, whic%igﬁefined by the sheet
of paper in Figure 2. As indicated in Figure 4, a median line 18 of the backbone 12 lieg”in the x-y plane with
the x axis extending tangentially at the centre of the backbone 12. The z-axis defines a tgysverse axis per-
pendicutar lo the plane in which the free-form curved profile of the backbone 12 lies. 7, i

The backbone 12 has a rectangular cross-sectional profite at all points along its length. ThuSgthe backbone
12 has a width b and a thickness h as indicaled in Figure 1. It will be appreciated that the widligbys the di-
mension parallel lo the z-axis and the thickness h is the dimension perpendicular Lo Lhe tangent at eg@"" point.

The free-form radius of curvature R of the backbone 12 is indicated in Figure 2 and the variation hé{eo{
is shown in Figure 5. o

In the example shown, the backbone has a total length L = 450 mim ;\‘)

a modulus of elasticity = 207 x 10° N/im? j—
thickness at the centre of the backbone = 1,29 mm

thickness at the tips = 0.22 mm

width at the centre = 11 «.n, and

width at the tips = 6 mm.

The backbone tapers uniformly in both thickness and width in a straight line manner from its centie to its
tips.

If the wiper is securely clamped at ils connector 16 and a lateral force applied at either tip, parallel to the
Z-axis, of 1 N, the lateral displacement of the tip in the Z direction is 0,28 mm allowing for experimental errors.

The value of Z¢ (as determined in the equation 1 above) is 2,03 mm

Similarly, if the value of Z (from equation 5 above) is computed it will be found to be 0,28 mm.

Claims

1. A windscreen wiper which includes
an elongate curved backbone which is of a resiliently flexibie material and which has a connecting
formation at a position intermediate its length for connection to a displacing and force applying member;
the backbone having a free-form curved profile in a plane, thereby to define a transverse axis per-
pendicular to the plane; and
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the backbone having a suitably varying transverse cross-sectional profile along its length such that
if itis clamped at its connecting formation and a test farce of 1N applied at a tip in a direction that is parallel
to the transverse axis, the tip is displaced less than 1,0mm.

The windscreen wiper as claimed in Claim 1, in which said displacement is less than 0,7mm.
The windscreen wiper as claimed in Claim 2, in which said displacement is less than 0,25mm.

The windscreen wiper as claimed in Claim 1 in which said displacement

, (07 0,625
€ 4

The windscreen wiper as claimed in Claim 4 in which said displacement
0,825
<(0.0763

Ze

4
where f is the cantilever length of the backbone from the connecting furmation %qe tip to which the
test force is applied and where Z¢ is the displacement in mm if £ is in metres. (&

The: windscreen wiper as claimed in Claim 1, which includes a wiper biade attached to thg))ackbone.
*
o
The windscreen wiper as claimed in Claim 1, in which the backbone is of metal. ‘),7?
g{'@

The windscreen wiper as claimed in Claim 1, in which the backhone is in the form of a single h enous

strip. (

Y
The windscreen wiper as claimed in Claim 1, in which the backbone is in the form of a laminate. O
s

The windscreen wiper as claimed in Claim 1, in which the connecting formation is centrally located. 44_

The windscreen wiper as claimed in Claim 1, in which the backbone is asymmetrically arranged about
the connecting formation.

The windscreen wiper as claimed in Claim 1, in which the distance from the connecting formation to each
tip is at feast 200mm.

A windscreen wiper which includes an elongate backbone which is curved in a plane, is of a resiliently
flexibie material and which has a connecting farmation at a position intermediate its length for connection
to a displacing and force applying member;

the backbone defining an x-y plane, a z-axis extending perpendicularly from the x-y plane;

the ! ackbone having a suitably varying cross-sectionat profile along its lz2ngth and a suilabie free-
form curvature, such that a double integral Z; is less than 1,0mm, where

2 - I, (%) 7 ]
r = ! s [(,J R(<) I, (%) du]

and 1,.,{x) is the moment of inertia about the z-axis at a position x along the backbone, R(x) is the radius
of curvature of the backbone at pn -ition x, and |,,(x) is the moment of inertia about the y-axis at position
X.

The windscreen wiper as claimed in Claim 13,in which Z; is less than O,5mum.
The windscreen wiper as claimed in Claim 13, which includes a wiper blade attached to the backbone.
The windscreen wiper as claimed in Claim 13, in which the backbone is of metal.

The windscreen wiper as claimed in Claim 13, inwhich the backbone s in the form of a single homogenous
strip.

Costco Exhibit 1002, p. 183

BNSDOCID® <EP____ 0594451 A1 _(_=

LY



10

20

25

30

35

40

45

55

BNSDOCID: <EP__ 059445141 _1_»>

18.
19.

20.

21.

22,

23.

EP 0 594 451 A1

The windscreen wiper as claimed in Claim 13, in which the backbone is in the form of a laminate.
The windscreen wiper as claimed in Claim 13, in which the connecting formation is centrally located.

The windscreen wiper as claimed in Claim 13, in which the backbone is asymmetrically arranged about
the connecting formation.

The windscreen wiper as claimed in Claim 13, in which the distance from the connecting formation to each
tip is atleast 200mm.

The windscreen wiper as claimed in Claim 13, in which the backbone has a regular cross-sectional profite.

The windscreen wiper as claimed in Claim 22, which has a rectangular cross-section with the backbone
having a width dimension b{x), a thickness dimension h(x) and a radius of curvature R(x) at each point x
along its length and in which

Zrp = J.Q sin [fx p2 (%) s dx] dx
g A R(x) b2
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(4) Windscreen wiper.

@ A curved elongate backbone (10) for a windscreen wiper has a loading profile thal increases
substantially from a central connector {14) towards one or both ends of the backbone. The second
differenlial of the bending moment also increases substantially from the connector towards lhe ends.
The loading may increase right to the ends of the backbone or the backbone may have end portions with
constant leading. In order to obtain the desired loading profile the width, thickness, and free-form
radius of curvature are suitably selected. In preferred embodiments, the backbone (10} has a
rectanguiar cross-sectional profile and the thickness and width decrease uniformly from the connector
(14) to the ends. However, the thickness may alsc be constant for end portions.
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THIS INVENTION relates to a windscreen wiper and more particularly to an elongate curved backbone -
for a windscreen wiper which is of a suitably resiliently flexible material. )

According to the invention there is provided a windscreen wiper which includes

an elongate curved backbone which is of a resiliently flexible material and which has a connecting for-
5 mation at a position intermediate its length for connection to a displacing and force applying member,
the backbone having a suitably varying transverse cross-sectional profile along its length and a suitable
free-form curvature for the backhone to achieve, when it is pressed downwardly at the connecting formation
onto a flat surface by a force sufficient to straighten the backbone, a force per unit length exerted perpendi-
cularly to the surface which increases substantially from the position of the connecting formation towards at
70 least one end of the backbane.
The backbone may be curved in a plane- the plane of curvature.
Further according to the invention there is provided a windscreen wiper which includes
an elongate backbone which is curved in a plane, which is of a resiliently flexible material and which
has a connecting formation at a nosition intermediate its length for connection to a displacing and force ap-
15 plying member, the backbone i 7 ving a suitably varying cross-sectional profile along its length and a suitable
free-form curvature, such that the second differential of the function M(x) increases substantialty from the said
position towards at least one end of the backbone, where
= E*x1x
MO TReo
20 with E = modulus of elasticity
I{x) = cross-section moment of inertia of the backbone about a neutral axis transverse to the plane of
curvature, at a distance x from the said position; and
R(x) = free-form radius of curvature of the backbone in the plane of curvature at x.
The wiper may include a wiper blade attached to the backbone and the sufficient force referred to above
25 may be that force which causes the blade to contact the surface in a straight operative manner.

Persons skilled in the art will appreciate that the backbone will have a concave side and a convex side,
the wiper blade being attached to the concave side and the displacing and force applying member on the con-
vex side.

The backbone may conveniently be of a metal such as spring steel and may be in the form of a single

30 strip or may be in the form of a laminate.

The connecting formation may be centrally iocated or the wip v may be as tric. The force per unit
length may increase towards only one end of the backbone, but preferably it increa® owards both ends of
the backbone. Further, the force per unitlength may increase towards both ends in a simfiltr or dissimilar man-

ner. Similarly, the second differential of M(x) may increase substantially from the connectin‘gﬁorrhalion towards
35  only one end or towards both ends. If it increases towards both ends this may be in a sub@)':!ly similar or
dissimilar manner.

The force per unit length and the second differential of M(x) may increase progressively tows the ends
of the backboune unlil a short distance from each end and the backbone may then have two small goghons at
each end where the force per unit tength and the second differential are a constant value. Further, the kack-

0 bone may be such thatinthese small portions the foice per unitlength and the second differential are co{ 1t
right to Lhe tips of the backbone, or, at tip regions the backbane may be such that the force per unit lefMgth
and the second differential decrease from the constant value o zero at the extremities of the backbone. 'I“
The force per unit length may increase, at least in the central region of the backbone, in an exponential
manner. Conveniently,
45 f(x) = Alx| + C
where
f(x) = force per unit length at a distance x from the connecting formation,
A and C are determinable constants, and
n is greater than unity.
50 Convenigntly, n may be at least 3, is generally at {east 6 and is preferably about 10.

Those skilled in the art will appreciate that 1 (x) is determined by the transverse dimensions of the back-
bone at any position along its length. In most cases, the backbone will have a regular cross-sectional profile
which may, for example be rectangular or ellipsoidal. Thus, in most instances, the backbone will have a width
and a thickness. It will be understood that the width dimension will be that dimensiaon which extends perpen-

55 dicularly to the plane af curvature and the thickness will be the dimension which lie ‘: the plane of curvature.

The thickness of :e backbone may decrease from the connecting formation towards both ends until a
predetermined distance from the ends, with the thickness being constant along these end portions. These
end portions may have alength of at least 20 mm.

2
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It can be shown, that with a backbone which has a rectilinear cross-section at all positions along its length,
that

A

_Exb *«hnd
Mex) = 12 « R,
5 where
b, equals the width at distance x,
h, equals thickness at distance x.
Thus, with a backbone having a rectangular cross-section, the width and thickness may vary in a prede-
termined manner and the radius of curvature may then be varied so that M{(x), and its second differential vary
10 in the desired manner.
If the backbone has an elliptical cross-section then it can be shown that
_r+*E b, +h3
Mo = 84 * R,
If the backbone has any other cross-sectional profile the equation for M(x) may be determined utilising
15 conventional mathematical techniques.

Those skilled in the art will appreciate that there is a relationship between the second differential of M(x)
and the force per unitlength. Thus, the second differential of M(x) may vary in the same manner as that de-
scribed above for the force per unit length.

It will be appreciated further that the width, thickness and radius of curvature also determine other char-

20 acteristics ofthe backbone. Thus, the radius of curvature of the backbane will determine the extent of curvature
of awindscreen that can be cleaned by the wiper. Thus, if the windscreen, in any particutar region, has a greater
curvature than that portion of the wiper that is to pass thereover, then the wiper will not clean that reglon of
the windscreen in an effective manner.

Similarly, the width and thickness will determine the rigidity of the wiper and if the backbone us too thin

25 atits tips it will be vulnerable to mechanical damage. '

Those skilled in the art will also appreciate that M(x) is the bending moment of the backbone. -

Further, if a curved beam is uniformly loaded, ie. the force per unit length is a constant along the length
of the beam when it is pressed down onto a flat surface, then the bending moment is

20 M.(x) = F * (4:»<28 —* 4LLx + L2)
where .

F = the total force applied to the beam to straighten it against a flat surface, and
=the len ' of the beam. 6()(\

Thus, with a rectilinear backbone if ’ d\,

% by ¢ W% 12 % F » (4x2 = dbx o L) -

R,- 8+« + E -v
at all positions along at least a part of the backbone (which is a subslantial part), then the back ge will be
such that the force per unitlength increases along the length of this put of the backbone away fro Ehe con-
necting formation.

“0 Similarly, with an elliptical cross-section, the backbone will have an increasing force per unit |eng"l§3_if

by * % 8+ F x (4x2 - 4lx 1 L?) 1\
R, n+ E * L

For practical reasons, the backbone should have end portions with a constant radius of curvature, an(")

- the tips themselves are preferabiy straight.

The invention is now described by way of example only with reference to the drawings in which:

Figure 1is a perspective view from above of the windscreen wiper of Lhe invention with the drawing being

shortened for clarity of iilustration;

Figure 2 is a side elevation of the Figure 1 windscreen wiper shown in an unloaded free form condition;

50 Figure 3 is an end elevation of the wiper;

Figure 4 is a force distribution diagram illustrating the lengthwise distribution of the force per unit length

onthe windscreen wiper of Figures 1 to 3 when itis pressed againgt a flat surface in an operational manner;

Figure 5 itlustrates the curvalure requirement Lo which a wiper blade should conform to operate satisfac-

torily on a typically curved motor vehicle windscreen;

ss Figure 6 shows grap_hicallj the variation in the radius of curvature cf the wiper of Figures 1 and 2 in its

free form condition;

Figure 7 shows graphically the variation in the radius of curvalure of a further embodiment of a wiper which

has a symmetrical backbone with Lip portions of constant Lhickness; and

3
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Figure 8 shows graphically the variation in the radius of curvature of a still further embodiment of a wiper -

which has an asymmetric backbone with tip portions of constant thickness.

The windscreen wiper of the invention is shown in Figures 1 to 3 to include a spring backbone 10 and a
wiper blade 12. The backbone 10 has a centrally located connector 14 for releasably connecting the wiper to
a spring loaded wiper arm (not shown). The connector 14 could be of any suitable type. The backbone 10 has
suitable attachment formations (also not shown) to ensure that the blade 12 is securely attached to the back-
bone 10.

The spring backbone of the wiper is preferably made from spring steel and tapers both in width and thick-
ness from its centre towards its free ends or tips. The backbone is pre-curved longitudinally with a predeter-
mined radius of curvature at every point in its length. The backbone 10 defines a plane, which is defined by
the sheet of paper in Figure 2. The cross section of the backbone is preferably rectangular but may be of any
other suitable shape. Most importantly to the invention the thickness and width of the backbone 10 and its
radius of curvature are matched at every point along the length of the backbone so that the backbone wilt
provide a force per unit length distribution in a longitudinal direction which increases towards both tips of the
windscreen wiper when the windscreen wiper is, in use, pressed downward intermediate its ends onto a flat
surface, as shown in Figure 1, by a force F which is equal in magnitude to the down force required to straighten
the backbone. By straighten is meant that the force F must be adequate to render the wiper blade 12 fully func-
tional.

A suitable force per unit length distribution is shown in Figure 4, where the various parameters have the
following meaning:

F= downforce applied to wiper by wiper arm.
f(x) = force per unit length distribution between - X yax and X uax in N/m.
B= Maximum loading acceptable at tips, in N/m.
X max = point where maximum loading starts.
Dximax = distance from tip for which the maximum loading 8 applies
L= length of wiper blade. %\
In this example, the following values are assumed:- (p
F= 6.975 N A
L= 0,45 m
DXLMAX = 0,02 m, therefor XLMAX =0,205m ‘?Z‘
B= 34,1 NIM .

It will be appreciated that the distribution between -X yax and + X ax is of the form

whers
n=10.
The co-efficient A in equation (1) is determined from the formula

(n + 1) [F - 2CxX uy — 2B Dy max ]

A = (2)
n+1

2 XLMAX

Equation (2) represents a situation where the force distribution b-itances the total force F. As indicated in
the broad description above, the distribution at the ends of the backbone is a constant (B). Further, as indicated
above, the loading may decrease right at the tips, although this is not shown in Figure 4.

To achieve the increasing loading (as discussed above) the thickness of the spring backbone at any pos-
ition in its length must subscribe to the following equation:

i P2

3R,F (4x% - 4Lx + L2)
hi{x) > [ ]
2LEb

The above equation relates to a wiper backbone which has a substantially rectangular cross sectional
shape. In further experimentation with the wiper backbone of the invention & may, however, as mentioned
above, be found that cross seclional shapes other than rectanguiar may provide the backbone with better

4
Costco Exhibit 1002, p. 193

BNSDOCHD: <EP___ 0528543A1_f >

-
g = Alxln+ c (1 g@
X

!

@

C

D
2



EP 0 528 643 A1

ed to suit the particular shape required. For example, in a backbone having an elliptical cross €dtion the equa-
tion will need to be adjusted as follows: D\

-?
’ ‘ 2 2 Va (2
BR, F (4x? — 4Lx + L2?) g2
hix) > [ ] %

n LEb,
0 <
The wiper blade 12 is made from a suitable rubber or elastomeric material and in the currently preferrect}
embodiment of the invention is shaped in cross section as illustrated in Figure 3. The cross sectional shape QO

structural characteristics than does the rectangular backbone. In this event, the equation wiI?ed to be adapt-

of the blade 12 may, however, if required, be made variable at varicus positions in its length.

15 EXAMPLE 1

A wiper backbone, which is of spring steel and has a rectangular cross-sectional profite and which has the
required loading increase towards its tips, torsional rigidity and wrap around capablity has the following di-

mensional values:

20
modulus of elasticity 207 x 10° N/m?
length 450 mm “

2 thickness at the centre of the backbone 1,29 mm
thickness at the tips 0,22 mm

0 width at the centre 11 mm
width at the tips 6 mm

The backbone tapers unifc.: iy in both Lhickness and width in a straight line manner from its centre to its

35 tips.
As has been mentioned above it is essential to this invention that the reactive loading on the wiper back-
bone when pressed onto aflat surface, asillustrated in Figure 4, mustincrease towards the Lips of the backbone

as shown in Lhe drawing.

Tt wrvalure required Lo give Lhis toading profite is delermined in the following way.
40 U=y gquation (1) above, the parameter C in Figure 4 is calculated iteralively until f(x) = B at the paint
X = Ximax
In this example,
C = 11,84 N/m.
With C known, A can now be determinad from equation (2). The value of Ais approximately 171 300 000

45 N/m!,
From basic Strengths of Material theory, the bending moment equation where L/2 > |x| > Ximax 18

M(x) = % B[X? - LIx] + L24] (3)
By derivation from Standard Strengths of Material theory, the bending moment equation where X < X yax

is
50
1 1 C AY™!
m{X) = A n+l, - n+2 x"2 + D 2 - n+ + CY };.; -
CYz AY!H»Z B L2
55 2 + n+2 } + 2 { Y (2x - Y ) — Lx + 4

(1)

wherg Y = X yax
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At any point x along the length of the backbone, the radius of curvature R is given by -<I .
El(x )
Re) = g (9) C%
where I{x) = cross section moment of inertia at position x, 6\
E = modulus of elasticity (Young's madulus) Q
M(x) = is given by either equation (3) or (4}, depending on the value of x, QO
Using equation {5} the radius of curvature as shown in Figure 6 is determined. }_

At all paints x (except for the last 45 mm at the tips) the example backbone satisfies the curvature re-
quirements represented by Figure 5, ie. R{x) according to equation (5) is smaller than the required radius of
curvature.

EXAMPLE 2

The example described above is of a wiper having a rectangular backbone which tapers unifermly in both
thickness and width in a straight line manner from its centre to its tips. As indicated above, the backbone could
have tip portions of constant thickness. The dimensions and other values for such a backbone in accordance

with the invention are:-

F = 6,3 N

L = 44 cms

Dy max =3cms, therefore
X max =19 cms

B =20 N/m

n =10

207 x 109 N/m?

It

modulus of elastici ty

length = 440 mm
thickness at the centre of the backbone = 1,15 mm
thickness at the tip portions = 0,43 mm
distance from the tips for which thickoess

remains constant = 45 mm
width at centre = 11 mm
width at the tips = 6 mm.

Thus, the backbone tapers uniformly in width from its centre to its tips and uniformly in thickness from its
centre to 176 mm from the centre, then the thickness remains constant for the next 45 mm right to the tips.
These parameters produce the following resuits:-
C=12,85N/m
A =102 000 000 Nim'! (approximately).
Using these values in equations (3). (4) and (5) above, the following radius of curvature are obtained:-
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X (cm’ Radius of Curvature (m)

0 0,766

2 0,704

4 0,643

6 0,586 6?(\

8 0,535 %

10 0,490 %

12 0,454

14 : 0,430 %0

16 0,433 %
)

18 0,568 e

20 2

22 826

The radius of curvature of such a wiper is shown graphically in Figure 7.

EXAMPLE 3

Further, as indicated above a rectangular backbone could be assynunnt-iz, having a connector thal 's not
centraily located, and the loading is different towards both ends. The dimensions of, and other values for, such
a backbone in accordance with the invention are:-

F=63N
L=45cms.

The connection pe' tis shifted 13 mm longitudinaily from the geomelric centre, to one side of the back-
bone. The shorter side of the backbone is therefore 212 mun long and the longer side is 238 mum long.

Dealing firstly with the shorter side. The tolal force applied to the shorler side of Lthe beam is 3.2 N, there-
fore for a national symmetric backbone

F=2+32N=64N
The length of the shorter side is 212 mm, therefore for a notional symmetric backbone
L=2+212 mm =424 mm
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Dy max = 3cms, therefore’
X max = 18.2 cms

* B = 22 N/m
n =10

10 modulus of elasticity = 207 * 10° N/m?
thickness at connector = 1,15 mm
thickness at tips = 0,43 mm

s distance from the tips for which thickness
remains the same = 45 mm

20 width at connector = 11 mm
width at the tips = 6 mm.

Thus the shorter side of the backbone has a width that decreases uniformly to the tip and a thickness
25 that decreases uniformly for a distance of 167 mm from the connector and which then remains constant for
the remaining 45 mm right to the tip.
These parameters produce the following results for the short side of the blade:-

C =131 N/m
A =236 000 000 N/m'! {approximately).

30 Using these above values in equations (3), (4) and (5) above, the following radii of curvature result:-

X (cm Radius of Curvabture {m)
35 0 0,778

2 0,709

4 0,641
40

6 0,579

8 0,522 6(’(\

Ex
45 10 0,472 ‘7
-

12 0,433 Y.

14 0,408 ’o(
50 .

16 0,416 6\0

18 0,777 G

S

ss 20 4,657,

Dealing now with the longer side of the backbone.
The total force applied to the longer side of the backbone is 3,1 N, therefore for a notional symmetric back-

8
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F=2%31N=62N

The tength of the longer side is 238 mm therefore for a notional symmetric backbone

10

15

20

25

L = 2 * 238 mm = 476 mm
Dy max = 0, therefore
X, max = 238 mm
B = 13,1 N/m
n = 10
thickness at connector = 1,15 mm
thickness at tips = 0,40 mm
distance from the tips for
which thickness remains the same = 45 mm
width at connector = 11 mm
width at the tips = 6 mm.

Thus the longer side of the backbone has a width that decreases uniformly to the tip and a thickness that
decreases uniformly from the connector for a distance of 193 mm and then remains constant for the next 45

30 mm right to the tip.
With this example, the longer side has uniformloading and thus, these parameters produce, forthe longer

side,
C=13,1N/m
A=0Nm'; and
35 Using the above values, as before, the following radii of curvature are obtained.

40

45

65
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X {cm Radius of Curvature (m)
0 0,779
2 0,727 @
4 0,675 (33
@,
(3] 0,627
' 2
8 0,584 7
10 0,546 %
12 ' 0,515 %
14 0,493 %
)
16 0,488 A
18 0,515
20 Q, 757
22 2.993.

The radius of curvature of such a wiper is shown graphically in Figure 8.

It will be noted that, with the first two examples, between - X uax and X uax, the farce per unit length exert-
ed perpendicularly when the backbone is straightened increases substantially from the middle towards the
ends; the second differential of M(x) also increases substantially; and

by * b3 12 « Fax? — 4lx + 12
" 8 = L « E.
at all positions. This is also the case with the shorter side of the third example.

The invention is not limited to the precise details as herein described. For example it is not essential that
the backbone of the wiper tapers uniformly from the centre down towards the tips and in some applicaticns
the toad distribution of the btade on the glass of a specilic windshield may need to increase only towards one
tip of the wiper. Additionally, as indicated above, to achieve a constant angle of wipe of the blade 12 along its
lenght it may be necessary to shed the disiributed blade load at the tip portions of the wiper.

Claims

1. A windscreen wiper which includes
an elongate curved backbone which is of a resiliently flexibie material and which has a connecting
formation at a position intermediate its length for connection to a displacing and force applying member;
the backbone having a suitably varying transverse cross-sectional profile along its length and a
suitable free-form curvature for the backbone to achieve, when itis pressed downwardiy at the connecting
formation onto a Nat surface by a force sufficient to straigiten the backbane, a force per unitlength exert-
ed perpendicularly lo the surface which increases substantiaily [rom the positien of the connecting v~
mation lowards at lzast one end of Lhe backbone.

2.  The wiper as claimed in Claim 1, in which the backbone is curved in a plane.

3. A windscreen wiper which includes
an elongate backbone which is curved in a plane, which is - *aresiliently flexible material and which

has a connecting formation at a position intermediate its lengtih 'ur connection to a displacing and force
anplying member, the backbone having a suitably varying cross-sectional profile along its length and a

10
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12.

13.

14.

15.

16.
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suitable free-form curvature such that the second differential of the function M{x) increases substantially

" from the said position towards at least one end of the backbone, where

- E * Ix)
M(x) = RO
with
E= the modulus of elasticity
I(x) = the cross-section moment of inertia of the backbone about a neutral axis transverse to the
plane of curvature, at a distance x from the said position; and
R{x) = the free-form radius of curvature of the backbone in the plane of curvature at x.

The wiper claimed in claim 1, 2, or 3, including a wiper blade attached to the backbone.

The wiper claimed in any one of the preceding claims, in which the connecting formation is centrally lo-
cated.

The wiper claimed in any one of Claims 1 to 4, in which the connecting formation is not centrally located.

The wiper claimed in any preceding claim, in which the perpendicularly exerted force per unit length in-
creases substantially from the position of the connecting formation towards both ends of the backbone.

The wiper claimed in Claim 7, in which the force per unit length increases towards both ends in a sub-
stantially similar manner.

The wiper claimed in Claim 7, in which the force per unitlength increases towards both ends in a dissimilar
manner. ‘

The wiper claimed in Claim 3, in which the second differential of M(x} increases substantially from the
position of the connecting formalion towards both ends of the backbone.

The wiper ctaimed in Claim 10, in which the second differentiat of M(x) increases towards both ends in a
substantially similar manner.

The wiper claimed in Claim 10, in which the second differential of M{x) increases towards bothends ina
dissimilar manner.

The wiper claimed in Claim 1 or 2, in which the force per unit length increases progressively towards at
least one end of the backbane until a predeterni:” - distance from the tip thereof and the force per unit ..
length along this end portion is substantially consiant.

The wiper claimed in Claim 3, in which the second differential of M(x) increases progressively towards at
least one ei.d of the backbone until a predetermined distance from the tip thereof and the second differ-
ential of M(x) along this end portion is substantially constant.

The wiper claimed in any nne of Claims 1, 2, 7, 8, 9, 13 or 14 in which the force per unit length increases,
in at least a central region of the backbone in an exponential manner.

The wiper claimed in Claim 15, in which
fix) = Alxlm + C
where
f(x) = force per unitlength at a distance x from the connecting formation:;
A and C are determinabie constants; and
n is greater than unity.

The wiper ciaimed in Claim 3, inwhich the second differential of M(x}increases in an exponential manner.

The wiper claimed in Claim 17, in which M“(x) = Al x]n + C
where

M“(x) is the second differential of M(x):

A and C are determinable constants; and

n is greater than unity.

11
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19. The wiper claimed in Claim 16 or 18, in which n is about 3 or greater than 3, preferably about 6 or greater-

than 8, and more preferably about 10 or greater than 10.

20. The wiper claimed in any one of the preceding claims in which the backbone has a thickness dimension
h which varies from the position of the connecting formation towards at least one end of the backbone
until a predetermined distance from the said end and which is constant along said end portion. which pre-
ferably has a length of at least 20 mm.

21. A windscreen wiper which includes
an elongate backbone which is curved in a plane, which is of a resiliently flexible material and which
has a connecting formation at a position intermediate its length for connection to a displacing and force
applying member;
the backbone having a rectilinear transverse cross-sectional profile along a substantial part of its
length and in which, at all positions along said part
by * b 12 * F(4x? - 4lx + L?)

Ry 8*L=*E
where
b, = width at distance x from the connection formation;
h,= thickness at x;
R, = free-form radius of curvature of the backbone in the plane at x;
F = the total force applied to the said part of the backbone to straighten it against a fiat surface;
L= the length of said part; and
E= maodulus of elasticity.

22. A windscreen wiper which includes
an elongate backbone which is curved in a plane, which is of a resiliently flexible material and which
has a connecting formation at a position intermediate its length for connection to a displacing and force
applying member;
the backbone having an elliptical transverse cross-sectional profile along a substantial part of its
length and in which, at all pesitions along said part
b, + h3, 58« Fidx? — 4lx + L

R, r+ E « L

where
b, = width at distance x from the connection formation;
hy= thickness at x;

= free-form radius of curvature of the backbone in the plane at x;
F= the lotal force applied to the said part of the backbone to straighten it against a flat surface;
L= the length of said part; and
E= modulus of elasticity.

12
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Die folgenden Angaben sind den vom Anmelder eingercichten Unterlagen entnommen

G Wischblatt fir Scheiben von Kraftfahrzeugen

@ Es wird ein Wischblat vorgeschiwen, das zum Reini
gen von Scheiben von Kraftfahrscugen dient. Das Wisch-
blatt {10) ist quer zu seiner Langserstreckung von einem
il diesem verbindbaren, angatriebenen zur Scheibe (15)
belasteten Wischerarin (18) hin- und hergehend baweg
bar und hat eine an dor Scheibe anlegbare langgestreckte

T N

|16
v Ve

Wischleiste (14), an deren von der Scheiboe abgewandten b
Seite ein langgestrecktes, federelastisches, die Verbin- 3
dungsmittel {16) flr den Wischarann (18) aufweisendes (:
Tragelement (12) zur Verteiluny der Antegekraft (ber die 18

gesaimte Wischleistenlange langsachsenparallel ange-
ardnet ist. £Ein besandars effoktiver und geriuscharmer
Betrieb der Wischanlage wird erreicht, wenn die Anlege-
kraft (Pfeil 24) der Wischleiste {14) an der Scheibe {15) in
dessen Mittelabschnritt grifier ist als an wenigstens ei-
nem ihrer beiden Endabschnitte {38 bzw. 138, 139 bzw.
238, 239).

DE 19814610 A1
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Beschireibuny
Stand der Technik

Bei Wischbliittern der im Oberbegril des Anspruchs 1
bezeichneten Art soll das Tragelement diber das gesanite
vom Wischblatt bestricheae Wischteld eine vorbestitnire
Verteilung der vom Wischeraru ausgehenden Wischblant-

Anpresskratt — oft auch als Anpredruck bezeichnet - an der

Scheibe gewdihrleisten. Durch eine entsprechende Kriim-
ning des unbelasieten Tragelements — also wenn das
Wischblat nicht an der Scheibe anliegr — werdden dic Eaden
der im Betrich des Wischblatts vollstiindig an der Scheibe
angelegten Wischleiste durch das dann gespannte Tragele-
ment zur Scheibe belasiet, auch wenn sich die Kriimmungs-
radicn von sphiirisch gekriimmiten Fabrzeugscheiben bei je-
der Wischblatpositon dndern. Die Kriinauung des Wisch-
blutts mul also etwas stiirker sein als dic im Wischteld an
der zu wischenden Scheibe gemessene starkste Kriinmung.
Das Trageleineat ersetzt somit die aufwendige Traghi
konstruktion muit zweit i der Wischieiste angeondneten

1i)

wn

20

derschienen, wie sie bhei herkdmmlichen \\'l,\(hhl.ulcro

praktiziert wicd (D1-OS 1505 357).

Die Ertindung geht aus vor eincm Wischbiat nach dem
Oberbegnitl des Anspeuchs 1 Bei cinemn beKannten Wisch-
blatt dieser Art (DE-PS 12 47 161) sind zur Erzielung ciner
moghichst gleichmiéiigen Druckbelustung des Wischblunis
an einer ebenen Scheibe diber stine gesamie Linge mehrere
Ausgestaliungen des Tragelements als Problenilésung vor-
gesehen,

Bei cinem anderen bekannten Wischblatr genil3 der Gat-
tung des Anspruchs 1 (EP O3 28 643 B 1) nisunt — zur Frzie-
lung ciner gleichmiéBigen Druckbelastung des Wischblutis
an sphiiciseh gekriinmuen Schetben - dic Druckbelustung un
den beiden Endabschoinen wesentlich zin, wenn das Wisch-
blatt aut cine chene Scheibe geprefit wivd,

Dic in beicen illen ang
teilunyg diberdic geswimic Wischbluliinge tiihit jedoch 2u ci-
neme schtagartigen Uhnspringen der zoam Wischbluit gehd-
remdden, <hie cigeathiche Wischarbent aunstiihrenden Wi-
schiippe Giber deren gesaniie Lange aus ihrere cinen in ilie
andere Schlepplagc, wenn das Wischblatt scine Arvbeitsrich-
tung minkchet. Dicse Schilepplage ist unabdinghar tiir cinen
Berrieh Jder Wischunluge
Das schlagartige Umispringen der Wisehlippe
zavangsliufig mit einer Aul~ Abbewegung des Wischblaits
verbunden ist — erzeugt jodoch unerwiinsclhie Kloptoeddio-
sche. Auch st die Abstinimung der Tragelenentspanmmg
aul dic vewiinschie, von Fall 2o Fall andersartige Druckyver-
teilung hei sphirisch gekrtimmicn Scheiben probleniatisch.

strebte gletchmiiBige Driuckver-

effektiven und  gorfiuscharmcen

welches

Vorteile der Lvfindung

Reir dem eriincddungsgemiion Wischblai mit dea Merk-
nalen <es Anspruchs 1 ergibt sich i Bereich der vermin-
derten Anfegekralt cine steilere Schleppluage der Wischlippe
gegeniiber dem Bereich mitcer groBieren Anlagekralt. Diese
\|LI|LIL Stellung der \\I'\ghlll\[\g begiinstigt deren Unidege-
vorgang in den Wischnchiungsuinkclipositionen des
Wischblatts,
den Bereich min der grisideren Anlegekrali fortseiat. Dudlurch
wird das schlogwtige Uneschoappen der Wi-
schlippe und das damii vert exlene srGrende Klopfgerinseh
verniieden. Auch enttallen . - Problemie bet der Ausleguny
des Tragelements hinsichitich der Anlagedruckverieilung
bei sphiinisch sekritmiten Scheiben. P hat sich niimlich goe-
zeigh, dalh mit der Verringerung des Anlegedracks i Fid-
abschuin des Wischiblaus aicht awangstivliz auch cine M-

welcher dort cingeleitet wind und sich dann in

"

gosuamiien

1981451041 _|_>
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2
derung der Wischqualitéit einhergebu. "

Besonders vorteilhalt ist es. wenn der Anlegedruck der
Wischleiste an der Scheibe an deren beiden Eadabschnitien
kietner ist als in deren Mittelabschni, weil dann der Uinle-
gevorgang der Wischlippe von beiden Enden her eretolgr und
dadurch schoeller ubgeschlossen ist.

Bei besonders  problenatischen Scheibenkriimmunzen
kann es zweckdienlich sein. wenn der Anlegedruck der
Wischleiste an der Scheibe in deren Mitielabschnitt zumin-
dest annithemnd gleichbleibend graB ist und an dem Endab-
schnit/den Endabschnitien abiiillr.

Eine bevorzugie Ausfihrung des Tragelements zum Er-
reichen der angestrebten Verteilung des Anlegedrucks sicht
vor, dild das Tragelement an sciner der Scheibe zugewand-
ten Scite eine Hohlkriimnmwng autweist, die stirker ist als
die stirkste Kritmmung der sphiirisch gekriimmien Scheibe
im Beretch des vor Wischblait Giberstreichbaren Wischtel-
des und daB die Hohlkriinuuung im Mittelubschnine des
Trugelements stirker ist als an dessen Endabschnitt/Tinclib-
schnitten.

Weitere vorweithatte Weirerbildungen und Ausgestaliun-
gea der Betindung sind i der ”JLI]I”I"L'”IIL"" Reschreibimg

incs i der duzugehdrigen Zeichnung \Luuun.llh.n .v\uxlnh-
\Q};\hu\puls .m"u'dm .

In alu ‘A'mn-' zeigen: Fig, 1 eine perspektivische Dar-
stellung :7 an der Scheibe angelegien, mit cinem zur
Scheibe hul: S Wischerarm verbundenen Wischblans,
Fig. 2 eine Prm A stellung einer Seitenansicht eines un-
belusiet aut e 5 ¢ autgesetzien Wischbluns, gsegen-
iiber Fig. 1 verkleinert dargesielli. Fig. 3 die tliiche
cines Schatiis durch das Wischbtate gemiils Fig. 1. entlang
der Linte HI-UHT in vergrotierter Darsicllung, Fig. 4 dic
Schairfliiche cines Schintes dwreh das Wischiblan
Fig. 1 enilang der Limie TV-TV in ver
Fig. 5 cine graphische DuwesteHung des Wischblat-Anleve-
drucks Gber Jie Wischbluodiinge, genild ciner crstenmmdgli-
chen Austiihrungstorne Jder Erfindung, IFig. 6 cine graphi-
sche Darstellung des Wischblor-Anlegedruchs {iber dic
Wischblatthinge, el ciner anderen mdglichen Auastish-
rungstorn der Erlindung, Fig. 7 cine graphischic Darstetlung
des Wischbhlt-Anlegedrocks iiber dic Wischblain

Zeichnung

0
sondil

steflung.

il croer weiteren midglichen Austiiheungstorm der Lirtin-
dung und Fig. 8§ cine tnmabstibliche Prinzipdursiellung ci-
nes Zume Wischblutr gehérenden Tragelements tn Seitenan-
sicht.
Beschreibung des Austitheungsheispicls

Einin Fig. 1 ckogesiellies Wischblun 10 weist cio lung
strechics., Tederchastisches Tragelement 12 11 cine \\L\hli-
leiste Hout® clas in Fig. 8 separat curgestellt ist. Wic aus Jen
Fig. 1.3 und 4 ersichilich st sind das Tragelement 12 and
die Wischiciste T lingsachsenparallel mitcinander verbun-
dens Ao der von der zu wischenden Scheibe 15 i Figl |
steichpunkiiert gezeichner abgewandien Oberscite des
Tragetements 12 s cine Anschlhuivorrichiung 16 angeord-
net, mit deren Hilte das Wischblate 1O it cinein an der Ko-
rosserie cines Krultfuhrzeogs getiihnten, angerichenen Wi-
scheramm 18 [osbar verbuoden werden kann.
Scheibe 13 sagewnndien Unterseite des lragelements 12 st
die Linggesireckie, gommiclastische Wisehlciste 14 ange-
ordnet An dem freien Eode 20 des Wischarms 18 11 cin uls
GegonaschluBmitel dicnender Tlukea angetormi, welcher
cinen zur Anschlufivorrichiung 16 des Wischblatts 10 gehis-
teaden Gelenkbolzen 22 wimgreitt. Die Sicherung zwischen

An der cler
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detn Wischerarm 18 und dent Wischblatt 10 wird durch
nicht niher dargestelite, an sich bekunnte, als Aduprer aus-
gehildere, Sicherungsmittel Ubernomuen. Der Wischerarin
I8 ancl damit auch dessen Flakenende 20 siad o Richung
des Pteiles 24 zur zu wischenden Scheibe 13 belastet. deren
zu wischende Oberfliche in den Fig. 1 und 2 durch eine
strichpunkiierte Linie 26 angedeutet ist. Die Kralt (Preil 24)
legt dus Wischblatt 10 (iber dessen gesanue Linge an der
Obertliiche 26 der zu wischenden Scheibe 15 un. Dadic in
Fig. 2 dargestellte strichpunktierte Linic 26 dic stirksie
Kriimmiung cer Scheithenobertliicche im Bereich des Wisch-
teldes darstellen sall ist klar ersichtlich. dald die Kriinumung
des mit seinen beiden Enden un der Scheibe anlicgenden,
noch unbelasteten Wischblans 10 stirker st als die maxi-
male Kriimmung der sphiirisch gekriimimmuen Scheibe 15,
Unter dent Anpressdruck (Preil 24) fegt sich das Wischblatt
10 mit seiner zur Wischleiste 14 geharenden Wischlippe 28
tber seine gesanite Linge an der Scheibenoberfliche 26 an.
Dabet baut sich i bundurtigen tederelasiischen Tragele-
ment 12 cine Spannung auf, welche tir eine ordnungsge-
nkibe Anlage der Wischleiste 14 bzw. der Wischlippe 28
iiher cleren gesamite Linge an der Krafifahrzeugsceheibe 18
sorgl. Withrend des Wischbetrichs bewegt der Wischerarim
18 das Wischblatt 10 quer zu dessen Lingserstreckung diber
die Scheibe 150 Diese Wisch- oder Arbeirsbeweguny ist in
Fig. I mit dem Doppelpteil 29 bezeichnel.

[m rolgenden soll nun aur die besondere Ausgestatiung
Wischblatts naher cingegangen
wualstiblich dargestellten Fig. 3 uond 4
iste 14 an cer unteren, der Scheibe 15

des erfindungsgemilien
werden., Wie dig
zeigen. ist dic Wil

zugewandten Bancli > ces Tragelements 12 angeordoet.
Mit Abstamd von dem dg‘glcmum 12 ist dic Wischleisie 14
von ilren beiden Lingssa#q her se cingeschadirr. dali o ih-
rem Langsminelbereich ciro%i psieg 30 verbleibe, der sich
tber <lie gesamite Linge der ’iﬁ:‘h]cixlu L4 ersireckt. Der
Kippsteg 30 ochiin dic Wischpme 28 dber dic cinen im
wesentlichen keilldnnigen Quersitt aufweist. Durch die
Antegekralt (et 24 wird das Wisdgglaat bezichungsweise
die Wischilippe 28 gegen die zu wiscgpde Oberfliche 26
der Scheibe 15 gedriickt, wobei sie uxga au inflaly der
Wischbowegung  von der in den Fig, 3 e spericll Jdic
cine der beiden gegenliufigen WischbewepdEen (Doppel -
pteil 29y betrachier wind und die durch den Richtungspteit
32 angedeutetist - in cine sogenannte Schiepplage kippt,in

der sich dic Wiscehlippe an dem am Tragetenenn 12 gehalie-
nen Teil der Wischleiste 14 fiber ihre gesumie Linge ab-
stditzt, Dicser Abstiitzung welche an den Fige 3 und 4 i
deny Preil M gekennzeichact ist erfolgt siets in Abhiingig-
keit von der jeweiligen Wischrichtung (Doppelptieid 29 bzw.
Pteil 32) an Jdec in der jeweiligen Wischrichiung hintenlic-
genden Oberkante der Wischlippe 280 so Jduld diese steis in

ciner sogenannten Schlepplage diber die Scheibe getiihrt
wird, Dicse Schlepplage ist Fie cinen eftektiven und ge-
rivuscharmen Boirich der Wischvorrichtung notwendig. Die
Unikehrung der Schilepplage ertolgte in der sogenunnien
Umikchrpasition des Wischblatts 10, wenn dicses scine
Wischbuwegung (Boppelpteil 29 ummkehrt. Dabet fiihit cas
Wischblull cine Aul- Abbeweganyg aus, welche cdureh das
Unekippen der Wischlippe 28 bedingl ist. Dic Authewerung
crivlgl entgegen Richtung des Preiles 24 uned somint auch
entgegen Jder Andegekeatt To der cnmgegen dem Preil 32 ge-
richteren wneleren Wisehbewegung crgibt sich saindi ¢in
Spicgetbild der Fig, S und 4.

Ui ein mdglichst gevhuscharmes Uindegen der Wi
schlippe 28 aus iheer cinen Schilcpplage in thre andere
Schileppluge /v erreichen, wird cas 2o Verteiluag der Ande-
gekratt (Freil 24 dicneidde Tragelement 12 so ausgelest,
dali dee Anlegedruck der Wisehileisie 24 bezichungsacise
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der Wisehlippe 28 an der Scheibenobertliiche 26 in deren
Mittelubschnirt 36 (Fig. 8) groéBer ist uls an wenigsten cinen
der beiden Enclabschnitien 38, Dieser Grundgedanke kann
beispiclsweise so unigesetzt werden, wic cics in den graphi-
schen Darstellungen genmial den Fig. 5 bis 7 aulgereigt ist

Gemil Fig. § ist das Tragelement 12 so ausgelegt, dall
tiber die Linge 40 des Wischblatts geschen dessen Mitielbe-
reich 36 cine unnithernd gleichstarke Anlegekratt (Linic 44)
vorhanden ist uncd dafd diese Anlegekratt 44 un den beiden
Endabschnitten 38 des Wischblats stark abtillt, Die strich-
punkticrie Linic 42 soll cine mogliche Lage des Gelenkbol-
zens 220 das heildt den Angrittspunkt der vom Wischeraru
ausgehenden Anlegekratt zeigen.

Bei ciner anderen Austithrungsform (Fig, 6) st das Trag-
clenent 12 so uusgelegt. dal tiber die Linge 140 des Wisch-
blarts geschen dic Anlegekran 24 ausgehend von dern cinen
Ende 138 des Wischblats bis weit diber dessen Anlenkpunkt
(Linie 142) hinaus gleichbleibend grofB ist (Linie 144). bis
sie i Bereich des anderen Ende 139 des Wischblatis stark
abtillt. In Fig. 6 ist der méghiche Anleakpunkt des Wisch-
blatts am Wischerarm mit 142 bezeichnet worden.

Eine weitereoin Fig, 7 dargestellie mdgliche Auslegang
des erfindungsgeniifion Wischblatts sicht vor, dabls der Anle-
gedruck oder die Antegekralt (244) der Wischlippe 28 an
der Scheibenoberfliiche 26 i Minelbereich 242 des Wisch-
blatis - wo sich der Anlenkpunkt des Wischerarius 18 betin-
det — im wesentlichen gleich grofd ist und dabs sic zam cinen
e 238 des Wischblans teiche abtallt, wiheendd sic im Be-

reich des anderen Endes 239 des Wischblats erheblich ge-

ringer wird, Beil dieser Austegung cles Wischblatts st der
Angriftspunkt 243 des Wischerurms 18 am Wischblate wic
bet der Ausiegung gemidl Fig. 6 aulerhalh der Mitie der
Wischbluttliinge 240 angeordnet. Eine solche Positionterung
der Anlenkstelle kann unter Umistiinden natiirlich auch bet
Wischblittern dic gemil Fig. 3 ausgelegn sind angewendet
werden. Dic versehicdenen Auslegungen des Wischblans
konnen diarch bestimmnute Scheibenivpen, die sich beispiels-
weise durch T At der sphiinisehen Krtimmuoogen der
Scheiben voncinander unterseheiden, badingt scin.

g, § sorge cinen mdglichen Kelimnungsverbaut des
Trogelenents 120 der cine Drackverteitung Jer Wiseldippe
28 an der Scheibe 15 crgeben hanng wie sie o Fige 5 gra-
phiscly dirgestelle ist. Bei diesen federelastiselicn “ragele-
ment 120 das anbelaster cioe stiivhere Hohlhetinumang ve-
geniiber der Schetbe aufw eist als diese v Bereteh des vom
Wischblutt tiberstrichenen Wischiteldes gekriimint st ist der
Kritmmungsvertaut” so ausgeriilt, duld dieser imi Minielih-
schnitt 36 des Tragelements stirker ist uls an dessen Endub-
schniticn 38, Zur Erlangung der angestrebten Anlegekrati-
verteitfuag Ist e jedoch auch denkbar, dic Endabschninne 38
des Tragelements 12 i Querschaitt so zu reduzicren, dab
cine sereleichbare Wirkung crrcichn wird.

Selbstverstiindlich Eid sich diese Moglhichkeit auch mi
eatsprechend  abgestimmten Verdinderungen  des Krdim-
mungsvertauls des Tragelements 12 konbinieren.

Durch die Verringerung der Anlegehrd® Jder Wischlippe
28 an der Schicibenobertliiche 26 i Bereich cines Wiseh-
blattendes oder an beiden Wischblatiencen wird cin schlag-
artiges Umspringen oder Unischoappen der Wischlippe 28

aus tuer cinen Schlepplage n e andere Schlepplage ver-
micden, Viclmehr ertolgr beim ertindungsgemiBen Wiseh-
blart cin vergleichsweise xanties Thulegen Jder Wisehlippe
vorn Wischblatiende aus torschreitend zur Wisehlippen-
mitte bezichungsweise bis zinu anderen Wischlipponende,
Dic Fig. 3 und 4 zetgen in Verbindung wit Fig. 1. clul auch
bet sphiivisch gekrimumten Scheiben die gevinger belasteten
Enclabsehmitie cer Wischlippe 28 noch wivksmn an der

Sclwibenoberiliiche anlicgen, Dics zeigt ein Vergleich der
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Fig. 3 und 4. aus dem klar ersichtlich ist. daB im geringer be-
lasteten Endbereicli (Fig. 2) die Wischlippe 28 sieiler zur
Scheibenobenfliiche 26 steht als in deren Minetabschnint
(Fig. 3) wo die groBere Anlegekratt zur Wirkung komint,
Dieses steilere Anstellen der Wischlippe 28 begiinstigt den
Beginn des Umlegens der Wischlippe, wena der Gegealaut
der Wischbewegunyg (Doppelpteil 29) einscizt.

Allen Austithrungsbeispielen ist gemeinsam. dal3 der An-
legedruck (Pfeil 24) der Wischleiste 14 an der Scheibe 150
deren Mittelabschaitt 36 grofier ist als an wenigsiens cioem
ihrer beiden Endabschnitte 38. Dies gilt auch dasn. wean -~
abweichend vom gegenstédndlich gezeigten Wischblare 10
it einem einteiligen. als Federschicne dargestelliem Trug-
element 12 - das Tragelement mebrieilig autgebaui ist. Ent-
scheident ist alleine die erfindungsgemife Verieilung des
Anlegedrucks.

Patenianspriiche

1. Wischblati (10) tiir Scheiben (13) von Krattfahrzeu-
gen. das quer zu seiner Lingsersireckung von einem
it diesern verbindbaren, angetriebenen, zur Scheibe
belastenden Wischerarm (18) luo- und hergehend liber
die Scheibe bewegbur st und dus Wischblan cine an
der Scheibe anlegbare, Linggestreckte Wischiciste (14)
hat. an deren von der Scheibe abgewaxlien Seite ein
langgesireckies, Tederelastisches, die Verbindungsinit-
tel (16) fir den Wischerarm aufweisendes Tragelement
(12) zur Verweilung der Anlegekralt (Pleil 24) iiber die
gesaniie Wischleistenliinge  (30) Lingsachsenparaliel
angcordact 151, dadureh gekennzeichnet, dald dic An-
legekratt (Preil 24 der Wischleiste (14) an der Scheibe
C(15) in dessen Mitelabschoitt (36) groBior ist als un we-
nigstens cinem ihrer beiden Endabschnitic (38, bzw,
IR, 139 baw. 238, 234).

20 Wischblatt nach Anspruch 1. dadurch gekennzeich-
net. dall dic Anlegekrali (Preib 24 der Wischleiste (1
an der Scheibe (13 an deren beiden Endabschniren
{38 Klemer st als in deren Murclabschniu (36),

30 Wikehblaw nach einen dee Anspriiche 1 oder 20 ca-
durch gekennzcichnet. call dic Andegekradl (Preib 24)
ey Wisclileiste (1) an der Schetbe (133 10 deren Mit -
telubschnit (36) zumindest wndihernsd gleichblcibend
eroll st undd an dem Endabschaindden Endabschniiien
abtullt.

4. Wischbluit nuch cinem der Anspriiche 1 bis 3. da-
durch gehennzcichner, dald ¢k Tracelement (12) an
sciner der Scheibe (15) zugewandien Seiie cine Tlohl-
kriinnmung aufweist. dic stiivker dst als dic stiirkste
Krittnmung der sphirisch gekrinmten Scheibe (15) i
Bereich des vome Wik bblarr o1y dibersureichbaren
Wischleldes undd daly die Tohlketimmung i Mitielab-
schoitt (26) dex Tragelemenis (12) stideer ist als an
dessen Lncabschnitt/Endubschiinien (38).
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1

Die Erfindung bezieht sich auf Scheibenwischer,
insbesondere fiir Kraftfahrzeuge, mit einem federn-
den Wischblatt, das aus einer biegsamen Federschienc,
an der etwa in der Mitte der Wischerarm angeschlos-
sen ist und deren Querschniit nach den Enden zu
verringert ist, und einem mit der Federschiene ver-
bundenen Wischgummi od. dgl. besteht wnd cine
gleichsinnige, jedoch stirkere Krimmung als die
Scheibe aufweist.

Zur Verwendung an gekriimmien Windschutz-
scheiben sind Scheibenwischer bekannt, deren Wisch-
blitter aus Gummi an je zwei Biligeln lose befestigt
sind, die wiederum an sinem Biigel angelenkt sind,
in dessen Mitte der Betiitigungsarm angreift. Zur
Beflestigpung des Wischblattes an den beiden Biigeln
dient eine Federschicne, in welche das Wischblait
eingeschoben ist und die eine zu der Kriimmung der
Scheibe gleichsinnige oder gegensinnige Krimmung
aufweist, um ein besseres Anliegen des Wischblattes
an der gekriimmten Scheibe zu ermdglichen. Diesem
Zweek dicnen auch beispielsweise Zugfededs, die
zwischen den Bitgeln angecordoet sind, win insbheson-
dere dic Enden des Wischblattes gegen dic Scheiben-
oberfliiche ziehen zu kdnnen. Ferner hat man auch
dic Breite der Federschiene zum Habt des Wisch-
blattes gepen die Enden zu verringert, win die FEnden
bicgsamer zu gestalten und cin besseres Anliegen zu
ermoglichen. Diese Maflnahmen haben sich aber als
unzurcichend crwiesen, da dic Anocdiung der Biigel
insbesondere eine verhitltnismiabig profe Sweifigkeit
der Enden des Wischblattes zur Folge hatte. Ferner
wird zur Herstellung  dieser bekannten Scheiben-
wischer cine verhitlinismiiflig grofie Anzahl von Ein-
zelicilen bendtigt, fitr deren Montage Spezialmaschi-
nen vrforderlich sind. Ferner ist die Bauhdhe infolue
der Biigel verhitltnismiifig grof, so dal diec Wischer
bei starkem Fahriwind zum Abheben neigen, da der
Wind cine verhiiftnismifhie profle scitliche Angriffs-
fliche findet.

Ferner sind fir gewdlble Windschutzscheiben
Scheibenwischer hekannt, bei denen der Wischerarm
etwa in der Milte unmittelbar an dem Wischer an-
gelenkt ist. Damit kann zwar cine erhebliche Zahl
von FEinzelteiler  cingespart  werden.  Andercrseils
mubte jedoch Vorsorge getroff - werden, ein mig-
lichst gleichmiiBiges Anlicgen des Wischers an der
Scheibe zu vermitteln, HMicefiie ist es bLoeispickswolse
bekannt, aul der Riickseite des Wischblattes aus
Gummi wendelformige Federn an sorduen, durch
deren Elastizitit dos Wischblatt gpegen dic Scheibe
gedriickt werden soll. Eine gleichimiiBige Fhichen-
pressung des Wischblaites gegen die Scheibe Liflt sich
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aber auch  hiermit nicht erziclen, auch wenn die
Kriimmung des Blattes im unbelasteten Zustand klei-
ner als die Wélbung der Scheibe ist.

Bei einer anderen bekannten Ausfithrung wird die
Druckverteilung sowie die Biegsamkeit der Enden
des Wischblattes dadurch vecbessert, dald iiber cine
Federschiene, an welcher das Wischiblatt befestigt ist,
cine wweite, kinzere Federschicne gelegt wird. Der
Angriffspunkt des Wischerarmes ist ctwa in der Mitte
des Wischbluttes gelegen. Die beiden Federschienen
weisen cbenfulls eine Kelimmung im  unhelasteten
Zustand auf, die kleiner als die Scheibenwdlbang st |
und sind it cinem Gummiiiberzug verschen. Da-
durch Jeidet aber die freic Beweglichkeit der beiden
Feder: ficnen gegencinander. Ferner KBt sich mii
dieser bokannten Querschnittsverringerung der Feder-
schicne vom Angriffspunkt des Wischerarmes pegen
die Enden zu eine gleichmitBige Flichenpressong
nicht crzielen,

Der Erfindung fiegt deshalb dic Aufgabe zugrunde,
einen Schetbenwischer bei cinem geringstinéglichen
Bauaufwand derart auszabilden, dafd die Flichen-
pressung des Wischblaltes gegen die Scheibe kon-
stant ist,

Erfindungsgemiil ist diese Aufgabe bei cinem
Scheibenwischer der eingangs genannten Art dadurch
gelist, dafl zur Erzielung einer gleichbleibenden
Flichenpressung des Wischblattes gegen die Scheibe
der Krimmungseadius der Federschiene im unbela-
steten Zustand, die vom Angriffspunkt des Wischer-
armes nach beiden Enden fortschreitende  Quer-
schinittsvercingecung und der Elastizitiitsinodul  des
Materials der Tederschiene in Abhiingigkeit von der
Liinge co aufeinander abgestimmt sind, daf die Feder-
konstante von. den Enden zum Angriffspunkt des
Wischerarmes mit dem Quadrat der Entfernung von
den Enden zunin

709 6204351
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Der erfindungsgemiifie Scheibenwischer weist somit
lediglich cine einzige Federschicne auf, an der das
Wischblatt befestigt ist. Dazu kommt noch ein an der
Federschiene befestigter Halter, an der der Wischer-
arm angreift. Die Herstellung der Federschicne sowie
die Montage des Wischers kann in besonders ein-
{acher Weise erfolgen. Aullerdem weist der erfin-
dungsgemiiBe Scheibenwischer eine sehr niedrige
Bauhdhe auf. so daB ein Abheben bei starkem Fahet-

wind auch bei den iiblichen Andruckkriften des
Wischerarmes in der GroBenordnung von etwa

11 g/em der Blattliinge vermieden ist. Im Gegensatz
zu den bekannten Scheibenwischern mit Bligeln kin-
nen im Winterbetrieb Eis und Schnee, die sich an
dem Scheibenwischer anseizen, diesen nicht behin-
dern.

Der Erfindung liegt die Uberlegung zugrunde, daf}
die Flichenpressung des Wischblattes gegen die
Schieibe bei einem Wischer mit etwa in der Mitte lie-
gendem Angriffspunkt des Wischerarmies dann kon-
stant ist, wenn die Federkonstante der Federschiene
von den Enden zum Angriffspunkt des Wischerarmes
mit dem Quadrat der Entfernung von den Enden
zunimmt. Somit verdndert sich die Federkonstunte
parabolisch.

In vorteithafter Ausgestaltung der Frfindung ver-
jiingt sich die Breite der Federschiene zu den Enden
hin parabelformig. Tn weiterer vorteilhafier Aus-
gestabtung kann aber auch die Dicke der Federschiene
zu den Enden hin stetig abnehmen. Weitere Aus-
gestaltungen der Erfindung sind in den iibrigen Un-
teranspriichen gekennzeichnet.

Mchrere Ausfithrungsbeispiele der Erfindung sind
nachstehend an Hand der Zeichnung nither erliutert.
Es zeigt

Fig. 1a bis 1c eine Darstellung zur Erliiuicrung
der Erfindung,

Fig 2a bis 2¢ ecine erste Austithrungsform der
Federschicne mit veriinderlicher Breite,

Fig 3a bis 3¢ cine zweite Auslithrungsform der
Federschiene mit veriinderlicher Dicke,

Fig. 4 cine Draufsicht auf cin Wischerblatt nit
ciner Federschiene gemiib Fig. 2,

Fig. § cine Seitenansicht des Wischerblaties nach
Fig. 4,

Fig. 6 eincn Schnitt Lings der Linic 6-6in Fig. 4,

Fig. 7 eincn Schnitt durch cine Federschiene ge-
mil Fig. 2 mit geklebtern Wischblatt und

Fig. 8 cinen Schnitt durch eine Federschicn ge-
mifl Fig. 3 mit angeklehtem Wischblatt.

Der Versuch, mit einer cinfachen Federschienc
einen im wesentlichen gleichmiiBigen Druck zu schaf-
fen, wird am besten verstiindlich, wenn zunichst cin-
nutl die Bedingungen betrachtet werden, welche auf
ciner flachen Windschutzscheibenoberfliiche cinen
gleichmiilizen Druck erzeugen wiirden. Nach den
Fig. 1a bis 1c¢ kidnnte cine gleichmiBige Druck-
betastunyg iiber die Linge einer IFederschiene 20 mit
gleichmiiBiger Breite 21 und gleichmiifiger Siiirke 22
daduceh crreicht werden, daB der Federschicne ¢ing
Parabellorn: un unbelasteten Zustand gegeben wird,
deren Hauptachse senkrecht zu einer Tangente im
Angriffspunkit des Wischerarmies der Trederschiene
liegt. Ber einer Bewogung dee Federschiene senkrecht
auf eine fache Windschutzscheibeaoberfliche 25
wiirden bet zunechmendem Druck auf den Angriffs-
punkt des Wischerarmes dic Enden 26 cine Anfangs-
berithrung bei fortschreitender Anpassung der Feder-
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schiene an die Windschutzscheibe von den Enden in
Richtung aul die Mitte zu herstellen. wie es in den
Fig. 1bund 1c dargestellt ist. Die freie, unbelastete
Parabelform. die erforderlich ist, um bei einer ge-
gebenen Gesamtbelastung P im  Angriffspunkt des
Wischerarmes eine vollstindig gleichmiflige Druck-
verteilung zu erzielen, ist von der Linge, der Stiirke,
der Breite und dem Elastizitiitsmodul des verwende-
ten Materials abhiingig. Bei einem gegebenen Elasti-
zitiitsmodul erfordern verhiltnismiBig diinnere oder
schmiilere Ausschnitte eine verhiltnismiBig groBere
Durchbiegung und tiefere freie Parabelform, um eine
gegebene gleichmiiffige Druckbelastung zu erzeupen.

GemiB Fig.2a bis 2c¢ weist der freigeformte
Lingsabschnitt zur Erzeugung einer gleichmiiBigen
Lastverteilung einc Verminderung der Breite 27 a der
Federschicne 27 von einem Maximum am Angriffs-
punkt 29 des B¥ischerarmes zu einem Minimum ag
den Enden 28 Mrfs wobei diese Verjlingung diec TForm
von ParabelbdgeT} hat, deren Hauptachsen senkrecht
zu den Enden 28 dgr Federschiene 27 liegen (siehe
auch Fig. 4, chc‘r&icnc 36 und Enden 39). Die
Kriimmung der Fede @'cnc 27 im unbeclasteten Zu-
stand ist dann nicht 1r parabelfdrmig wic in
Fig 1, sondern kreisbogggdrmig, so dal sich wie-
derum die Federschiene 2 n den Enden28 her
bei zunchmender Druckbele g im Angriffspunkt
29 des Wischerarmes zu diesegdiin auf die Scheibe
auflegt, wic es in den Fig. 2 d 2 c gezeigt ist.
Im vollkommen abgeflachten Zux ist sowohl die
Biegebeanspruchung als auch diz kbelastung der
Federschiene 27 jo Einhcit iiberall gleichmiBig, im
Gegensatz zu der crirterten Parabelform der Feder-
schiene mit gleichmiiBiger Breite, bei der die Biege-
beanspruchung ungleichmiiBig ist und ithren Hochst-
werl im Angriffspunkt des Wischerarmes hat.

Dic Fig. 3a bis 3¢ zeigen, dalB ein dhnliches
Ergebnis crziclt werden kann, wenn man eine Feder-
schicne 32 mit  gleichmiBiger Breite 31 vorsicht,
welche cine gleichmiifig verminderte Dicke 33, und
zwuar von cinem Maximum am Angriffspnnkt 34 des
Wischerarmes za cinem Minimem an jedem Ende 35
hat, Auch in diesem Tall fuhet cine kreisbogenfor-
mige Kriimmung zu ¢inem gleichmiibBig fortschreiten-
den »Anpasseng von den Enden 35 zum Angriffs-
punkt 34 des Wischerarmes bei gleichmiifiger Druck-
lastberiihing auf der Linge der Federschiene 32 von
ciner am Angrillspunkt 34 des Wischerurmes  aul-
gebrachien TLast ' gemiitt der Darstellung in den
Fig. 3b und 3c.

Dic Wirkung dicser Verjingung kann auch da-
durch hergestellt werden, daBl man das Federaus-
gangsmaterial von gleichmiiBiger Stdrke mit einer
Verstiitkungsrippe oder Rippen (nicht gezeigt) mit
fortschrcitend zunchmender Tiefe von den Ende.
zum Angriffspunkt des Wischerarmes hin, dic paral!
zur Lingsmittellinic der Federschiene gebildet siad,
varsieht. Es kiinnen aber auch Flansche (nicht go-
zeigt) mit von den Enden her zunehmender Flansch-
hihe an den Riindern der Federschiene gebildet wer-
den, um cinen fortschiceitend zunehmenden Wider-
stand gegeniiber einer Biegung von den Enden zum
Angriffspunkt des Wischerarines vorzuschen.

Es ist offenbae auch miglich, dicse verschiedenen
Ausiihrungsméglichkeiten zur Schaifung einer cin-
zigen Federschiene mit gleichmiiBiger Druckbelastung
beim Andriicken gegen cine {lache Windschutzscheibe
in veischicdenen Weisen zu kombinicren. Welche
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Auysfithrung auch immer benutzt wird, es wird immer
die Kombination eines bicgsamen Wischerblattes aus
Gummi mit ciner Federschiene sein. welche die end-
giiltice Druckkenslinie zwischen dem Wischerblatt
und der Windschutzscheibenoberfliche bestimmi. Aus
diesern Grund mufi die Form und der Querschnitt
des bicgsamen Wischerblattes aus Gummi bei der
Bestimmung der richtigen MaBe der Ausfiihrung zu-
sdtzlich zu der Federschicne auch mit in Betracht
gezogen werden.

Infolge der parabelformigen Verringerung der
Federschicnenbreite nach Fig, 2 bzw. der gleich-
miiBigen Verringerung der Federschienendicke nach
Fig. 3 nimmt die Federkonstanie von den Enden
zum Angrifispunkt des Wischerarmes im wescntlichen
mit dem Quadrat der Entfernung von den Enden zu.
Wird die Federschienc mit Rippen oder Flanschen
verschen, so mufl chenfalls dieses Kriterium erfiillt
sein. Dann ist die Flichenpressung des Wischblattes
gegen dic Scheibe konstant. Anders ausgedriickt,
nimmt das Biegemoment der Federschiene von den
Enden zum Angrifispunkt des Wischerarmes mit dem
Quuadrat der Entfernung von jedern Tnde zu.

Bei gekriimmten Windschutzscheiben it sich eine
im wesentlichen gleichmiifiige Druckbelastung  da-
durch erzielen, daB zu der Kurvenform, welche aunf
einer flachen Oberfliiche cine gleichmiibige Druck-
belastung erzeugt, die zusittzliche Kurve der ge-
kriimmten Windschutzscheibenoberfliiche hinzugefiigt
wird. Auf diese Weise vermitielt eine einfache Feder-
schiene auf jeder belickhigen durchschaittlich oder
stark gekriimmten Fliche oder bei einem mittleren
Kriimmungsabschnitt ciner verschieden stark ge-
kriimmten Windschutzscheibe einen gleichmiiBigen
Druck. Wena der Wischer innerhalb cines erheblich
verinderlichen Kriimmungsbereiches arbeiten muf,
kann cin vollstiindig gleichniibiger Diruck nur fir
cine bestimade Kridmmung vorgeschen werden, wo-
bei dev Wischerarm vine feste, vorbestimmte Gesami-
druckbelastung aosiibf, Druckverionderungen jedoch
auf verschiedene Wetsen vermindert werden, so daf
der Wischer vollstindie zafricdensicllend  arbeiiet.
Ein Wey besteht darin, eine gleichmiifizge Druckkurve
zwischen den dufieren Werten Jder groGten und klcin-
sten Kurvenkonturen, dic der Wischer tiberstreichit,
anzunchmen; ein anderer Weg besteht darin, cin
Federmaterial zu verwenden, welches einen hohen
Elastizititsmodul, eine hohe Erdidungsfestigkeit und
ein hohes Mafd der freien Kriimmung f{iic die cr-
wiinschite Gesamtbelastuang hat, so dal3 dic Teder-
konstante cip Minimam bildet und dic Verinderun-
gen in der Kriinunung der Windschutzscheibe ein
Mindesthruchteil der gesamten Durchbicgunyg sind.
Die Federkonstunte ist das Verhiiltnis der Last zur
Durchbiegung.

Nach den Fig 4 bis 6 Kkann eine Federschicne 36
der in den Fig.2a bis 2c¢ beschrichenen Art cin
bekanntes Wischblatt 37 aus Gummi aufochmen, in-
dem cin Sclilitz 38 vorgeschen wicd, der sich fo tliber
dic ganze Linge erstreckt und Kurz vor dem Linude 39
aufhdért, um cine mit cinem Flansch versehene Rippe
40 des Wischblaites 37 aufzunchmen, die sich von
ihm forterstreckt. Die Seiten der Federschiony 36
kdnnen gegen Federkraft auseinandergehalien wer-
den, um dic Befestigung des Wischblatles 37 zu er-
mdéglichen, bevor die Befestigungsschelle 4Fa des

o
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Wischerarmes durch Niete 42 daran befestigt wird,
wodurch ein dauerhafter Zusammenbau zum Halten
des Wischblattes37 in seiner Stellung vorgesehen
wird. Gemiil der Darstellung in Fig. 5 haben die
Fedcrschiene 36 a und das Wischblatt 37 ¢ eine freie
Kreisbogenform, die einen gleichmiiBigen Beriih-
rungsdruck iiber dic gesamte Bertihrungstiinge mit
einer flachen Windschutzscheibe 43 vorsieht, wenn sie
von dem Wischerarm (nicht gezeigt) ganz herunter-
gedriickt wird.

Fig 7 zeigt eine Abwandlung in der Einzelaus-
fiithrung eines Gummiwischblattes und der Betiiti-
gungsmittel, bel welcher eine Federschicne 45, dic so
dhnlich ausgebildet ist wie dicjenige der Fig. 4 bis 6,
ein Wischblatt 46 aufweist, das in békannter Weise
durch Verkleben bei 47 daran befesti¥pmist. Dic Ab-
wandlung gemill der Fig 8 zeigt edpaWischblatt
48, das in idhnlichker Weise durch Verk¥eben bei 49
an einer Federschiene 50 mit vcrmindcrt?picke sc-
mii} der Darstellung in den Fig. 3a Bisd3c be-
festigt ist.

Patentanspriiche:

L. Scheibenwischer, insbesondere ftireoatt-
fuhrzeuge, mit einem federnden Wischblu@gdas
aus ciner bicgsamen Federschicne, an der cifed in
der Mitte der Wischerarm angeschlossen ist und

ist, und einem mit der Federschiene verbunden
Wischgummi od. dgl. besteht und cine gleic
sinnige, jedoch stiirkers Kriimunung  als  did
Scheibe aufweist, daducch gekennzceich-
net, dafl zar Erzielung einer gleichbleibenden
Flichenpressung  des  Wischblattes gegen  die
Schetbe der Kriimmungsracius der Federschiene
(27, 32, 36) im unbelasieten Zustand, die vom
Angriffspunkt (29, 34, 41) des Wischerarmes
nach beiden Coden fortschreitende Querschnitts-
vercingerung, und der Elastizitiitsmodul des M-
terials der Federschione in Abhlingigkeit von der
Linge so aufetmander abgestimai sind, daf die
Federkoustante von den Fnden zem Angriffs-
punkt des Wischerarmes mit dem Quadrat der
Entfcrnung von den Enden zunimimt.

2. Scheibenwischier nach Anspruch 1, dadureh
gekennzeichnet, daB sich die Breite (27«¢) der
Foderschicne (27} zu den Lndea (28) hin para-
belférmig verjiingt.

3. Scheibenwischer nach Ansproch 1, dadurch
gekennzeichnet, dafl dic Dicke (33) der Feder-
schicne (32) zu den Enden (35) hin stetig ab-
nimnt.

4. Scheibenwisclicr nach den Anspriichen 1
bis 3, dadurch gekennzeichnet, daf dic Stweifigkeir
der Pederschicne in an sich bekannter Weise
durch Rippen oder Flansche verfindert werden
kana.

5. Scheibenwischer nach den Anspriichen 1
bis 4, dadurch gekeanzeichnet, dafi die Krin-
munyg der Federschiene im unbelasteten Zustand
kreishogenférmiy ist.

deven Quecschnitt nach den Enden ;:ul.vcrrin!%)

Tn Betracht gezogene Druckschrifien:
Franzisische Patentschriften Nr. 820 136,
1032521, 039421, 1124 116, 1 145 640,
1217 680,
britische Patentschrift Nr. 593 775,

Hicrzu 1 Blatt Zeichnungen

709 620/311 7.67 € Dundesdreckerel lierlin

BRia. JCID <DE___12471681B1_|_=
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'RANSMITZAL OF lNFORMA’EION DISCLOSURE STATEMENT Docket No. A
L o 2\ (Under 37 CFR 1.97(b) or L.97(c)) bl o
"% Re. Applicatiogpr: DE BLOCK / 6.a1-01)
Serial No. Filing Date Examiner Group Art Unit
09/786,852 / . 03/09/2001 GRARCA 4;7-77’
Title: WIPER B/LADE FOR WINDSHIELDS, EXPECIALLY OF MO‘lﬁR VEHICLES, AND METHOD FOR
SUCH A WIPER BLADE
Address to;
Assistant Commissioner for Patents
Washington, D.C. 20231
. 37 CFR 1.97(b)
1. The Information Disclosure Statement submitted herewith is being filed within three months of the
filing of a national application; within three months of the date of entry of the national stage as set forth
in 37 CFR 1.491 in an international application; or before the mailing date of a first Office Action on
the merits, whichever event occurs last.
’ 37 CFR 1.97{c)
2. O The Information Disclosure Statement submitted herewith is being filed after three months of the filing
of a national application, or the date of entry of the national stage as set forth in 37 CFR 1.491 in an
international application; or after the mailing date of a first Office Action on the merits,“Whichever
occurred last but before the mailing date of either: = ey
o o= M
X . o == )
1. a Final Action under 37 CFR 1.113, or <z ™M
’ ' I [ ] —
: — ]
2. a Notice of Allowance under 37 CFR 1.311, ~ o= m
' é‘g = O
whichever occurs first. Q
b 4
Alsc submitted herewith is:
[0 a certification as specified in 37 CFR 1.97(e); ~
o
OR E
& U
. o . . == M
00 the fee set forth in 37 CFR 1.17(p) for submission of an Information Disclosure @tem‘ém o
under 37 CFR 1.97(c). S © M
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o s M
—_ .8
s‘
o
o
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"'TRANSMITTAXQF INFORMATIbN DISCLOSURE STATEMENT Docket No.
R 06 o0 Qnder 37 CFR 1.97(b) or 1.97(c)) 1524
In I%gAppIication DE BLOCK
"
™ang
Filing Date Examiner Group Art Unit

Seriai No.
09/786,852 03/09/2001
Title: WIPER BLADE FOR WINDSHIELDS, EXPECIALLY OF MOTOR VEHICLES, AND METHOD FOR

Payment of Fee
(Only complete if Applicant elects to pay the fee set forth in 37 CFR 1.17{p))

[ A check in the amount of is attached.
The Assistant Commissioner is hereby authorized to charge and credit Deposit Account No. 19-4675
as described below. A duplicate copy of this sheet is enclosed. -
O Charge the amount of o
O Credit any overpayment. = = r;ﬂ
® Charge any additional fee required. 8 = O
oM
Certificate of Transmission by Facsimile* Certificate of Mailing by First G‘}Fass Mail =
| certify that this document and fee is beinE depgtged ai;
APRIL 4, 2001 with the U.S. Postgem'e'eas fi
class mail under 37 C.F.R. 1.8 and is addressed to the

| certify that this document and authorization to charge deposit
Assistant Commissioner for Patents, Washington, D.C

account is being facsimile transmitted to the United States
Patent and Trademark Office (Fax. No. jon
20231.
M /A/—-q

(Date)
Signature W o_ﬂésan Mailing Correspondence
MICHAEL J. STRIKER
Typed or Printed Name of Person Signing Certificate Typed or Printed Name of Person Mailing Correspondence
*This certificate may only be used if paying by
deposit account,
—
m
= /(//———\ Dated: APRIL 4, 2001 g
&~ / Sig?aﬁre ,92: .
o < )
o = M
~ — O
R @ M
Ty =<
g s O
— o
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D STATES F’(I.\TENT AND TRADEMARK OFFICE

Examiner:. Group: Attorney Docket # 1524

Applicant(s) : DE BLOCK, P.
Serial No.  : 09/786,852

Filed : 03/09/2001

For : WIPER BLADE FOR WINDSHIELDS...

INFORMATION DISCLOSURE STATEMENT

-
. <
April 3, 2001 - -
- M.
o &
Honorable Commissioner of Patents o = O
= & M
and Trademarks m 2 =
Washington, D.C. 20231 o2 M
- = I
SIRS: =
' x

In accordance with the Duty of Disclosure, Applicant(s) submit(s) herewith a copy

of a Foreign Search Report in a counterpart application and copies of the
reference(s) indicated therein.

In the event that the Foreign Search Report is in a foreign language, a translation
thereof is herewith submitted.

X__ Attached hereto is a FORM PTO 1449 listing the references.

X___ Attached hereto is a copy of a reference cited in the specification of the gpplication
as filed. The specification itself recites the relevance of these documeits.

E
Applicant petitions for consideration of this Information Disclosure Stat@nefﬁg’si

it is being submitted after receipt of an office action. It is respectfully reguested (fat
the required fee be charged to the account of the undersigned: 19-4675
-n'

.m T F
~Noy - .
8 M.

)
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Attached hereto are copies of references cited which may be pertinent to this

application. Since the references are in the English language, no statement of
relevancy is submitted.

Attached hereto is a copy of the Office Action issued in the corresponding German

application, together with a translation thereof and copies of the references cited
therein. A list of the cited references is also attached.

Attached hereto copies of references cited which may be pertinent to this
application. An English translation of the references is also attached.

_____Attached hereto is a Statement of Relevancy and copies of references cited therein.

____ The relevancy of each reference can be found in the English language Abstract
attached thereto

Respectfully submitted,

fJ. Striker

oy
Attofney for Applicant(s) -
Reg. No. 27233 —~ = ™M
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6 . Int. Cl.: B60p
BUNDESREPUBLIK DEUT{JILAND o

-~

DEUTSCHES PATENTAMT

(' @ Deutsche KL:  63c, 39

.

o  Offenlegungsschrift 1505357

@ ‘ Aktenzeichen: P 15 05 357.3 (B 80245)

@ Anmeldetag: 23, Januar 1965

@ Offenlegungstag: 29. Mai 1969
Ausstellungsprioritit: —

: @ Unionsprioritit

@ Datum: —_

@ Land: —

@ Aktenzeichen: —_

& Bezeichnung: Fahrzeug zur Beforderung von pulverigem Schiittgut

Zusatz zu: —

® Ausscheidung aus: - -

@ Anmelder: Blotz, Otto, 3300 Braunschweig
Vertreter: —

@ Als Erfinder benannt: Erfinder ist der Anmelder

Benachrichtigung gem#B Art. 7 § 1 Abs. 2 Nr. 1 d. Ges. v. 4. 9. 1967 (BGBL. 1 §.960): 10. 5. 1968
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Dr. Expl.

Otto Blot z
Braunschweig, Béckxlerstrafie 21/22

"Fahrzeug zur Befbrderung von pulverigem Schuttgut”

Patentbeschreibung.

Die Erfindung betrifft ein Fahrzeuy, zur Beforderung von
kdrnizem oder pulverigem Schiittgut, insbesondere Zement, Mehl

o.agl.

Anfangs hatte man versucht, tiir den Transport derartiger
Gliter offene Lastikraftv.agen zu verwenden. dJas cntladen dieser
Fanrzeugze verursacnte aber scuneinbar unuberwindliche Hindernisse.
Die Ladung einfach auf die Erde zu schiitten, war meist wegen der
dadurch bedingten Jtaubentwicklung undurchfihrbar. Das Leer-
schaufelu dapegen verteucerte die I'ransportkosten so wesentlich,
dais mun sici nach anderen i'ransportmiglicnkeiten umsehen muBte.

30 vurden schnlieilich Silofahrzeuge konstruiert, die im
wesertlichen aus einem oder mehreren, gegebenenfalls kippbaren
Drucgkesseln bestehen und durch an dem vorderen Silo-Ende einge
blasene Druckluft entleert werden. Infolge des cirka 2 ati be-

trageunden uberdrucks wurde die pulverige Ladung aus einem am
orgesehenen Hohrstutzen iiber eine IForderleitung in

Siloaussmarns v
einen Buuger podrucxt.

. Abesr auen diese Transportmittel zeigten in der Fraxis ver-
schiedene hiuchteile, die insbesondere ihren wirtschaftlichen Eln-
beeinbricatigten. So sind diese Lastkraftwagen inrer

satz sturs
schlieilich zum iransport pulveri-

speziellen Ausbildung we:en aus

909822/0734 ger
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riger Schiittgiiter geeignet. Infolge dieser Einseitigkeilt miissen .
die Silofahrzeuge nach ihrer Entladung die Heimfahrt meist leer
antreten, da nur in den seltensten Fdllen geeignetes Material

fiir die Riickfahrt zur Verfiigung steht. So muB z.B./ein Kalksand-
steinwerk mit losem Kalk beliefernde Transportunternehmer fir
seine vielen Lastkraftwapen meist eine Leerriickfahrt in Kauf
nehmen, da die zum Versand bereitliegenden Steine mit den Spezial-
fahrzeugen nicht transportiert werden kodnnen.

Die beteilizten Kreise scheinen sich mit diesem gewaltigen
wirtschaftlichen Nacnteil sbgefunden zu heben, indem sie einmal
die Transportkosten entsprechend hoch berechuén, zuit anderen
aber einen zusidtzlichen Fuhrpark anschaffen, von dem die mit Si-
lofahrzeugen nicht zu erfiillenden aufgaben iibernommen werden

konnene.

Dariiberhinaus aber bedeuten die langen lkntladezeiten der ge-
nannten Fahrzeuge einen zusdtzlichen Nachteil. Um den Aufwand
der bendtigten Luftkompressoranlage irn wirtschattlich vertret-
baren Grenzen zu halten, kann bei einem verwendeten Uberdruck
von etwa 2 atii der Durchmesser des katerialauslalirohres nur ver-—
h#dltnismidBig klein sein. Neben dem genannten Fachteil kinnen
dadurch auch Verstopfungen o.dgl. beglnstigt werden.

Alle diese Nachteile werden erfindun:;ssemdB in einfaciier und
vollkommener Weise durch einen Kipper vermieden, dessen ‘agen—
kasten unter seiner der Kippachse benachbarten und zu dieser
parallel liegenden Kante eine als AuslaB dienence, in einen Luft-
forderkanal mindende zellenradschleuse tragt.

Bei Vefwendung des Fahrzeugs als Zugmischine fiir ei.en in-
hinger kann die mit dem Luftfdrderkanal versehene sealenrad-
schleuse vorteilhaft an die Kkiickseite des wWagenkastens verschwenk?®
und dort festgelegyt werden, um die-Anhéngerkupplung freizugeben.
Somit ergibt dch eine Kombination von silo-Fanrzeug, ilinterkipper

Jaor 909822/0734 e
BAD ORiamaL
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und Stiickgut-Lastkrattwagen.

Un mit moplichst geringem sufwand cine hoie rOrderleistung
zu erzielen und dennoch eine Entmischung der zu fdrdernden kor-
nigen oder mehligen Giiter, wie beispielsweise ruttermittel, zu
vermeiden,ist ¢s z.eckmifBiz, den Luftférderkanal f{Ur eluen im
Niederdruckvereich liegenden Druck, vorzussweise 0,6 atu, aus-

zulegen.

Durch den Einbau sich automstisch 6ffnender iTreunnwinde im
wagenkasten ist es mdglici, mehrere verschiedenartige weniitt-
oiter gleicnzeitip -u beforderan, die sich wepen der selbsttiatipen
Reinipunz der ldrderrohre such nichd untereinander vermischen

konnen.

In der weichnung ist cine als deispiel dienende Ausfilhruns—

form der wrfindung darzestvellt.

Fig. 1 eine oSeitve.ansichit des Fahrzeups und

e
Fig. & in VergriBerung den ausfall der wellenradschleuse.

sunack trist aer .aeunusten 7 elues wippors z wter seiner
der Hiopucise % benuc:isarten uald su Gieser purullel lie.enden
nante 4 eine als auslal dieuence, in elinen Luftforuerkoual 5
miindende wellenrwdiscnleuse 6. Licue gann durcn einen nicht dar-

cestellten Llmotor segsnnter sauart an«etricben sein.

Jer gerinre cuttdrucy voun cirza 0,6 2ol ermdrlicnty es, aen

bu‘_.L
Lurcnmesse des —uftiiirer<analiz 5 verngltnismabig Iros zu wuahlen,

wodurci sicti c.e sntledezciten wesentlici verKurzel.

5}

909822/0734
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An das freie Ende des Kanals 5 wird die zu einem Speicher-—
bunker filhrende Leitung 7 angescnlos:sen. )

Das durch den Pfeil 4 (s.¥ig.2) gekennzeichnete Schittgut.
gelangt also iiber die 4ellenradschleuse 6 in den ILuftforderka-—
pal 5, von wo es mittels der ¥drderluft (Ffeil B) durch die
Yeitung 7 in den Speicherbunker gefdrdert wird. -

Beim Einbau von sich automatisch nacheinander 6ffnenden
Trennwinden 8 im wWagenkasten 1 kénnen verschiedenartige sSchiitt-

Dvr. Exr,@

giter gleichzeitig befdrdert werden.

Patentanspriiche.

1. Fahrzeug zur Befdrderung von kornigem oder pulverigem
Schitttgut, insbesondere zement, kehl o.dgl., gekennzeichnet durch
einerd Kipper (2), dessen \iapenkasten (1) unter seiner der Kipp-
achse (3) benachbarten und zu dieser parallel liegenden Kante (4)
- eine als auslall dienende, in einen Luftfdrderkanal (5)'mﬁndende‘

Yellenradschleuse (6) trigt.

2. Fahrzeug nach insuruch 1, dadurch gekennzeichnet, daB
die mit dem Luftférderkanal (5) verschene Zellenradschleuse (6)
an die Riickseite des Wagenkastens (1) verschwenkbar und dort fest-

legbar ist.

3. Fahrzeug nach anspruch 1 oder 2, dadurch gekennzeichnet,
daB der Luftforderkanal (5) fiir einen im Niederdruckbereich lie-

genden Druck, vorzugsweise um 0,6 atl ausgelegt ist.

4, Fahrzeug nach Anspruch 1, 2 oder 3, gekennzeichnet durch

" automatisch sich nacheinander G6ffnende Trennwénde‘(B) im Wagen-

kasten (1).. 909822/0734 J;
. _ (br. Joo
K1l. _ . Patentanwalt
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents, Box PCT
United States Patent and Trademark Office
Washington, D.C. 20231

W,

3pi0.00v
I U.S. APPLICATION NO. [ I FIRST NAMED APPLICANT ATTY. DOCKET NC. |
09/786852 DE BLOCK P 1524
[ INTERNATIONAL APPLICATICN NO. "]
STRIKER STRIKER & STENBY PCT/DE00/02168
-1 103 EAST NECK ROAD
HUNTINGTON, NY 11743 [ s runcoate [ emormvosre |
06JULOO0 09 JUL 99

e és Apr 2001

' NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

1. The following items have been submitted by the applicant or the IB to the United States Patent and Trademark

Office as oa Designated Office (37 CFR 1.494) > ao Elected Office (37 CFR 1.495):
| U.S. Basic Naticnal Fee. O Indication of Small Entity Status.
@ Copy of the intemational application. (%] Translation of the international application into English.
s Oath or Declaration of inventors(s). ] Translation of Article 19 amendments into English.
[ Copy of Article 19 amendments. [ Other:

Priority Document.
& The International Preliminary Examination Report in English and its Annexes, if any.
(] Translation of Annexes to the International Preliminary Examination Report into English.

2.7 Applicant has requested early processing under 35 U.S.C. 371(f) but has not filed the following indicated items and/or
the indicated items in paragraph 3 below, The Basic National Fee and the copy of the international application must be filed
prior to 20 or 30 montks from the priority date to avoid abandonment. '

() U-S. Basic National Fee. (7] Copy of the intenational application.

3. The following items MUST be fumished within the period set forth below in order to complete the requirements for .
acceptance uader 35 U.S.C. 371:
S Translation of the application into English. A processing fee will be required if submitted
later than the appropriate 20 or 30 months from the priority date. )
[ The current translation is defective for the reasons indicated on the attached Notice of Defective
Translation.
0O b. Processing fee for providing the translation of the application and/or the Annexes later than the
appropriate 20 or 30 months from the priority date (37 CFR 1.492(f)).
i < Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), properly identifying
the application (preferably by the International application number and international filing date). A
surcharge will be required if submitted later than the appropriate 20 or 30 months from the priority
date.
The current oath or declaration does not comply with 37 CFR 1.497(a) and (b} for the reasons
indicated on the ateehed BCTDOMEOHH LN A XECUE :
(¥ d. Surcharge for providing the oath or declaration later than the appropriate 20 or 30 moaths from the
priority date (37 CFR 1.492(¢)).
4. Additional claim fees of § as a[") large entity ) small entity, including any required multiple dependent
claim fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due (37 CFR 1.492(g)). See attached PTO-875. .

5. O Applicant has not submitted the required sequence listing pursuant to 37 CFR 1.821-1 .825. See attached
PCT/DO/EO/920.

ALL OF THE ITEMS SET FORTH IN 3(a)-3(d), 4 AND 5 ABOVE MUST BE SUBMITTED WITHIN TWO (2)
MONTHS FROM THE DATE OF THIS NOTICE OR BY 22 OR 32 MONTHS (where 37 CFR 1.495 applies) FROM
THE PRIORITY DATE FOR THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY
RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions of 37 CFR
1.136(a).

6. If box 3a or 3¢ is checked, a translation of the Annexes MUST be submitted no later than the time period set above or the
Annexes will be cancelled. A processing fee will be required if submitted later than 20 or 30 months from the priority daté,
1.0 The Article 19 amendments are cancelled since a translation was not provided by the appropriate 20 (37 CFR 1.494(d))

or 30 (37 CFR 1.495(d)) months from the priority date.

Applicant is reminded that any communication to the United States Patent and Trademark Office must be mailed to the
address given in the heading and include the U.S. applipalion no. shown above. (37 CFR 1.5)

A copy of this notice MUST be returned with this response.
Enclosed: ) PCT/DO/EQ/917 . ] Notice of Defective Translation .
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(12) NACH DEM Vv fRAG UBER DIE INTERNATIONALE ZUSA.  £NARBEIT AUF DEM GEBIET DES
PATEN 1 -vESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

O OO AR A R AR

{43) Internationales Veroffentlichungsdatum (10) Internationale Versffentlichungsnummer
18. Januar 2001 (18.01.2001) PCT WO 01/03982 Al
(51) Internationale Patentklassifikation’: B60S 1/38 199 31 857.3 9. Juli 1999 (09.07.1999) DE
100 32 048.1 5. Juli 2000 (05.07.2000) DE
(21) Internationales Aktenzeichen: PCT/DE00/02168
(71) Anmelder (fir alle Besummungsstaaten mit Ausnahme von
(22) Internationales Anmeldedatum: US): ROBERT BOSCH GMBH [DE/DE]: Postfach 30 02
6. Juli 2000 (06.07.2000) 20, D-70442 Stuttgart (DE).
(25) Einreichungssprache: Deutsch  (72) Erfinder; und
(75) Erfinder/Anmelder (nur fur US): DE BLOCK, Peter
(26) Veréffentlichungssprache: Deutsch [BE/BE]; Pandputweg 5. B-3545 Halen (BE).
(30) Angaben zur Prioritit: (81) Bestimmungsstaaten (national): AE, AL, AM, AT, AU,
199 31 858.1 9. Juli 1999 (09.07.199%9) DE AZ,BA,BB, BG, BR,BY, CA,CH, CN, CU.CZ, DE, DX,
199 31 856.5 9. Juli 1999 (09.07.1999) DE EE. ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN,

[Fortsetzung auf der nachsten Seite]

(54) Title: WIPER BLADE FOR WINDSHIELDS, ESPECIALLY AUTOMOBILE WINDSHIELDS, AND METHOD FOR THE
_PRODUCTION THEREOF ———e————

(54) Bezeichnung: WISCHBLATT FUR SCHEIBEN, INSBESONDERE VON KRAFTFAHRZEUGEN, SOWIE VERFAHREN
ZUM HERSTELLEN EINES SOLCHEN

0O O e

(57) Abstract: The invention relates to a wiper blade for windshields, especially automobile windshields, comprising at least one

suppart element, a support element (12), a wiper strip (14) and connecting means (16) for a wiper arm (18). The support element

(12) is a long flat rod to which the wiper strip (14) and the connecting means (16) are fixed. According to the invention, the flat rod
w={ has a cross-sectional profile (40), whereby F,; * L? /48 * E * I, < 0.009 when F is the pressure force exerted on the wiper blade

or the pressure force for which the wiper blade was originally intended, L represents the length of the wiper blade, E stands for the

elasticity module of the flat rod material and L, is the moment of inertia of the cross-sectional profile around the z axis (perpendicular
€\ (o an s axis associated with the flat rod and perpendicular to the y axis).

€7 (57) Zusammenfassung: Die Erfindung betrifft ein Wischblatt fiir Scheiben, insbesondere von Kraftfahrzeugen, mit mindestens

Q einem Tragelement (12), einer Wischleiste (14) und einem Verbindungsmittel (16) fiir einen Wischerarm (18). Das Tragelement (12)

w=i ist ein langgestreckter Flachbalken, an dem die Wischleiste (14) und das Verbindungsmittel (16) befestigt sind. Es wird vorgeschia-

&> gen, dass der Flachbalken ein Querschnittsprofil (40) aufweist, bei dem F, * L2/ 48 * E * 1, <0,009 sind, wenn F, die auf das

o Wischblatt ausgeiibte Auflagekraft oder die Auflagekraft ist, fiir die das Wischblatt urspriinglich ausgelegt wurde, L die Lange des
Wischblauts, E der Elastizititsmodul des Flachbalkenwerkstoffs und I,

[Fortsetzung auf der néchsten Seite]
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|5§>ER\1',\415_T9%.1390 (Modidied) ~ U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE ATTORNEY'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES 1524
DESIGNATED/ELECTED OFFICE (DO/EO/US) U, APPLICATION NO. (IF KNOWN SEE 37 CFR
CONCERNING A FILING UNDER 35 U.S.C. 371 0 9 / 7 8 6 8 52
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/DE 00/02168 JULY 6, 2000 JULY 9, 1999
TITLE OF INVENTION

'WIPER BLADE FOR WINDSHIELDS, ESPECIALLY OF MOTOR VEHICLES, AND METHOD FOR PRDUCING
SUCH A WIPER BLADE

APPLICANT(S) FOR DO/EO/US
Peter DE BLOCK

Applicant herewith submits to the United States Designated/Elected Office (DO/EQ/US) the following items and other information:

1. X This is a FIRST submission of items concerning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371.

This is an express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay
examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1).

A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date.
A copy of the International Application as filed (35 U.S.C. 371 (c) (2))
a. [0 is transmitted herewith (required only if not transmitted by the International Bureau).

EN
X 0 OO

b. X has been transmitted by the International Bureau.

c. [J isnotrequired, as the application was filed in the United States Receiving Office (RO/US).

A translation of the International Application into English (35 U.S.C. 371(c)(2)).

A copy of the International Search Report (PCT/ISA/210).

] Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3))

a. [0 are transmitted herewith (required only if not transmitted by the International Bureau).

0O X

b. O have been transmitted by the International Bureau.
c. [0 have not been made; however, the time limit for making such amendments has NOT expired.

d. [J have not been made and will not be made.

:9. [0 A translation of the amendments to the claims under PCT Article 19 (35 U.S8.C. 371(c)(3))-

‘fO X An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)).

Il O A copy of the International Preliminary Examination Report (PCT/IPEA/409).

‘_;1___2. T A translation of the annexes to the International Preliminary Examination Report under PCT Article 36

(35 U.S.C. 371 (c)(5)).

Items 13 to 18 below concern document(s) or information included:
13. X An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

14. [0 An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
15. X A FIRST preliminary amendment.
A SECOND or SUBSEQUENT preliminary amendment.
16. [ A substitute specification.
17. O A change of power of attorney and/or address letter.
18. X Certificate of Mailing by Express Mail
19. [J Other items or information:

LF 4459534504

Ges-t-ee-E*h-n-bn-t—’l-O@Q—lgq’_lGQ-
Page 1 of 2 PCTUST/REVD3
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U.S. APPLICATEON Né)z(IF‘ KNOWN, SEE 37 CFR INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
y PCT/DE 00/02168 1524
20. The following fees are submitted:. CALCULATIONS PTO USE ONLY
BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)) :
[J Search Report has been prepared by the EPOor JPO . ........... $930.00
O International preliminary examination fee paid to USPTO (37 CFR 1.482)
..................................................... $720.00
0 No international preliminary examination fee paid to USPTO (37 CFR 1.482)
but international search fee paid to USPTO (37 CFR 1.445(a)(2)) . . . ... $790.00
X Neither international preliminary examination fee (37 CFR 1.482) nor
international search fee (37 CFR 1.445(a)(2) paid to USPTO......... $1,070.00
J International preliminary examination fee paid to USPTO (37 CFR 1.482)
and all claims satisfied provisions of PCT Article 33(2)-(4).......... $98.00
ENTER APPROPRIATE BASIC FEE AMOUNT = $1.000.00
Surcharge of $130.00 for furnishing the oath or declaration later than O 20 0 30
fmonths from the earliest claimed priority date (37 CFR 1.492 (e)). $0.00
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 18 -20= 0 x  $18.00 $0.00
Independent claims 7 - 3= 4 x  $80.00 $320.00
Multiple Dependent Claims (check if applicable). ] $0.00
TOTAL OF ABOVE CALCULATIONS = $1,320.00
Reduction of 1/2 for filing by small entity, if applicable. Verified Small Entity Staterment
finst also be filed (Note 37 CFR 1.9, 1.27, 1.28) (check if applicable). O $0.00
SUBTOTAL = $1,320.00
Processing fee of $130.00 for furnishing the English translation later than 0 20 O30
fonths from the earliest claimed priority date (37 CFR 1.492 (£)). + $0.00
TOTAL NATIONAL FEE = $1,320.00
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be M
ffé"companied by an appropriate cover sheet (37 CFR 3.28, 3.31) (check if applicable). $0.00
=2 TOTAL FEES ENCLOSED = $1,320.00
2 Amount to be: $
refunded
charged $
- A check in the amount of to cover the above fees is enclosed.
Please charge my Deposit Account No. 19-4675 in the amount of $1,320.00 to cover the above fees.

A duplicate copy of this sheet is enclosed.

The Commissioner is hereby authorized to charge any fees which may be required, or credit any overpayment
to Deposit Account No. 19-4675 A duplicate copy of this sheet is enclosed.

JNOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR
1.137(a) or (b)) must be filed and granted to restore the application to pending status.

SEND ALL CORRESPONDENCE TO: //
STRIKER, STRIKER & STENBY

103 EAST NECK ROAD ﬂ

HUNTINGTON, NEW YORK 11743 MICHAEL J. STRIKER

NAME

27233
REGISTRATION NUMBER

MARCH 9, 2001
DATE

Costeo-daii-1002—pr2se
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UNITED STATES PATENT AND TRADEMARK OFFICE
Examiner: Group: Attorney Docket # 1524

Applicant(s) : DE BLOCK, P.

Serial No.
Filed : Simultaneously
For :  WIPER BLADE FOR WINDSHIELDS, ESPECIALLY
OF MOTOR VEHICLES, AND METHOD FOR
PRODUCING SUCH A WIPER BLADE
SIMULTANEOUS AMENDMENT

March 9, 2001

Honorable Commissioner of Patents and Trademarks
Washington, D.C. 20231

SIRS:

Simultaneously with filing of the above identified application
please amend the same as follows:

In the Claims:

Cancel all claims without prejudice.

Add the following claims as attached.

REMARKS:

This Amendment is submitted simultaneously with filing of the above identified
application.

With the present Amendment applicant has amended the claims so as to eliminate
their multiple dependency.
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Consideration and allowance of the present application is most respectfully
requested.

Respectfully submitted,

AttorneyAor Applicant(s)
Reg. No. 27233
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Claims

19. A wiper blade for windows, in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm
(18), wherein the support element (12) is an elongated,
flat bar to which the wiper strip (14) and the connecting
device (16) are attached, characterized in that the support

element (12) has a cross sectional profile in which

E”*Lz
——F < 0.009,

48 E*1T

where Fyr is the contact force exerted on the wiper blade by
the wiper arm (18) or is the contact force for which the

wiper blade was originally designed, L is the length of the

support element (12), E is the elasticity modulus of the
support element (12), and I,, is the moment of inertia of
the cross sectional profile around the z-axis perpendicular

to an s-axis, which adapts along with the support element

(12), and perpendicular to a y-axis.

20. The wiper blade according to claim 19, characterized in

that

2

F, *L
— " £0.005.
A8+ E+]_
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21. The wiper blade according to claim 19, characterized in
that the support element (12) has an essentially
rectangular cross sectional profile (40), with an
essentially constant width b and an essentially constant

thickness d.

22. The wiper blade according to claim ,19, characterized in
that the support element (12) is comprised of at least two
individual bars (42, 44) and that the widths (bl, b2) of
the individual bars (42, 44) add up to a total width b.

23. The wiper blade according to claim 19, characterized in
that the width b and the thickness d of the support element
(12) are selected so that

2
F,+L

Tnmadepy 0009

TR

24. The wiper blade according to claim 19, characterized in

that the width b and the thickness d of the flat bar are
selected so that

2
Fy*L

degageny 0005

25. A wiper blade for windows, in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm

(18), wherein the support element (12) is an elongated,
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flat bar to which the wiper strip (14) and the connecting
device (16) are attached, in particular according to one of
the preceding claims, characterized in that the support
element (12) has a cross sectional profile (40) which
produces a lateral deflection angle of at least one of the
support element ends in relation to the longitudinal span
of the support element of y < 0.5°, in particular < 0.3°
against the window (26), when the wiper blade is moved on
the window (26) lateral to its longitudinal span, and the
friction coefficient between the window (26) and the wiper

strip (14) is approximately 1.

26. A wiper blade for windows, in particular of motor

vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm
(18), wherein the support element (12) is an elongated,
flat bar to which the wiper strip (14) and the connecting
device (16) are attached, in particular according to one of
the preceding claims, characterized in that the support
element has a length L, a width b, and a thickness d such

that

2012 < bd? < 40172

in which L is given in meters and b and d are given in

millimeters.

27. The wiper blade according to claim 26, characterized in
that the support element is comprised of two spring bars

whose widths are added to each other.
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28. A wiper blade for windows (15), in particular of motor
vehicles, with at least one elongated support element (12),
a wiper strip (14), and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the
support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded
by the wiper arm (18), in particular according to one of
the preceding claims, characterized in that the curvature
along a coordinate (s), which follows the longitudinal span
of the support element (12), has values such that the
second derivative of the curvature as a function of this
coordinate (s) is essentially proportional to a contact
force distribution p (s), which is produced when the wiper
blade (10) is pressed against a flat window (15), and that

the contact force distribution decreases toward at least

one end.

29. The wiper blade according to claim 28, characterized in

that

2 2
d"K(s) _d M(S)*E*I _p@s)
ds* ds* E=]

= coordinate along the support element
K(s) = curvature of the support element
M(s) = bending moment
= elasticity modulus
I = surface moment of inertia of the support element

in relation to the neutral axis
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p(s) = specific force per unit length = contact force

distribution.

30. A wiper blade for windows (15), in particular of motor
vehicles, with at least one elongated support element (12),
a wiper strip (14), and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the
support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded
£3 by the wiper arm (18), in particular according to one of
the preceding claims, characterized in that the curvature
along a coordinate (s), which follows the longitudinal span
of the support element (12), has values such that the
second derivative of the curvature as a function of this
coordinate (s) minus the second derivative of the curvature
of the window (15) decreases from a middle region (40)

toward the ends.

31l. The wiper blade according to claim 30, characterized in
that the middle region (40) is the location of the

connecting device (16).

32. The wiper blade according to one of claim 30,

characterized in that

de(S) — p(S) + dewindow(S)
ds*  ExI ds®

0]
I

coordinate along the support element
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K(s) = curvature of the support element
M(s) = bending moment
= elasticity modulus
I = surface moment of inertia of the support element
in relation to the neutral axis
p(s) = specific force per unit length = contact force

distribution.

33. A wiper blade for windows (15), in particular of motor

vehicles, with at least one elongated support element (12),

a wiper strip (14), and a connecting device (16) for a
i wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the
support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded
by the wiper arm (18), in particular according to one of
the preceding claims, characterized in that the curvature
along a coordinate (s), which follows the longitudinal span

of the support element (12), has values such that the

contact force distribution p (s), which prevails when the
wiper blade (10) is pressed against a flat window (15) is
greater in a region (40) approximately halfway between the
center and the end of the wiper blade (10) than it is at
the end of the wiper blade (10).

34. A wiper blade for windows (15), in particular of motor
vehicles, with at least one elongated support element (12),
a wiper strip (14), and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against

the window (15) in an operating position, wherein the
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support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded
by the wiper arm (18), in particular according to one of
the preceding claims, characterized in that the curvature
along a coordinate (s), which follows the longitudinal span
of the support element (12), has values such that the
contact force distribution p (s), which prevails when the
wiper blade (10) is pressed against the window (15) to be
wiped, is greater in a region (40) approximately halfway
between the center and the end of the wiper blade (10) than
it is at the end of the wiper blade (10).

35. A method for producing a wiper blade according to claim
19, characterized by means of the following process steps:
determination of the length L and adapted contact force Fys
required for the window to be wiped,

determination of the width b and the thickness d,
determination of the curvature progression K(s),

bending of the support element,

connection of the support element, wiper strip, and

connecting device.

36. The method according to claim 35, characterized by

means of the following process steps:

- determination of the length L and the cross sectional
profile, particularly the width b and the thickness d by
means of experimental values,

- determination of a contact force Fyr and a contact force
distribution p for a flat window, which assures a
favorable wiping quality, likewise by means of

experimental wvalues,
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- measurement of the curvature progression Kyindsow of the
window,

- double derivation of this curvature progression Kyingow OF
the window as a function of a coordinate that adapts
along with the curvature,

- calculation of the second derivative of the curvature
progression K(s) of the support element according to the
above relation,

- double integration yields the desired curvature

progression K(s) of the support element.
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Wiper Blade for Windshields, Especially of Motor Vehicles,

and Method for Producing Such a Wiper Blade

Prior Art

In wiper blades of the type described in the preamble
to claim 1, the support element should assure a
predetermined distribution of the wiper blade pressing force
— often also called pressure - applied by the wiper arm
against the window, over the entire wiping zone that the\
wiper blade sweeps across. Through an appropriate curvature
of the unstressed support element — i.e. when the wiper
blade is not resting against the window - the ends of the
wiper strip, which is placed completely against the window
during the operation of the wiper blade, are loaded in the
direction of the window by the support element, which is
then under stress, even when the curvature radii of
spherically curved vehicle windows change in every wiper
blade position. The curvature of the wiper blade must

therefore be slightly sharper than the sharpest curvature

measured in the wiping zone of the window to be wiped. The

support element thus replaces the costly support bracket
design that has two spring strips disposed in the wiper
strip, which is the kind used in conventional wiper blades
(DE-0S 15 05 357).

The invention is based on a wiper blade as generically
defined by the independent claims. In a known wiper blade of
this type (DE-PS 12 47 161), a number of embodiments of the
support elements are provided as a solution to the problem
of producing the most uniform possible pressure load of the

wiper blade over its entire length against a flat window.
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In another known wiper blade of this generic type (EP 0
528 643 Bl), in order to produce a uniform pressure load of
the wiper blade against spherically curved windows, the
pressure load increases significantly in the two end
sections when the wiper blade is pressed against a flat

window.

The uniform pressure distribution over the entire wiper
blade length that is sought in both cases, however, leads to
an abrupt flipping over of the wiper lip, which belongs to
the wiper blade and performs the actual wiping function,
over its entire length, from its one drag position into its
other drag position when the wiper blade reverses its
working direction. This drag position is essential for an
effective, quiet operation of the wiper system. The abrupt
flipping over of the wiper lip, however, - which is
inevitably connected with an up and down motion of the wiper
blade - generates an undesirable tapping noise. In addition,
the matching of the support element tension to the desired
pressure distribution, which differs from case to case, is

problematic with spherically curved windows.

EP 0 594 451 describes flat bar wiper blades with a
varying profile, which should not to exceed a particular
lateral deflection when a test force is applied to them. To
that end, an extremely complex interrelationship among
internal parameters that characterize the spring bar are
used to determine a guantity which should not exceed a
certain threshold value. The equation given permits only
complex and incomplete conclusions to be reached regarding
the actual quantities to be entered. The other data relate

to an unstressed wiper blade so that it is hardly possible
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to draw conclusions as to the quality of a wiper blade

during operation.

In addition, putting the teaching of the known prior
art to use turns out to be difficult since the available
parameters cannot be applied directly to wiper blades to be

newly manufactured.

Advantages of the Invention

The wiper blade according to the invention, with the
features of the main claim, has the advantage of an entirely
favorable wiping quality because among other things, a
rattling of the wiper blade across the window - the so-
called slip-stick effect - is prevented. This results from
the knowledge that for the slip-stick effect, attention must
be paid particularly to the lateral deflection angle and
less so to the absolute lag, i.e. the absolute deflection of
the tips under stress. It is therefore advantageous if the

wiper blade is designed so that the lateral deflection of

the ends of the wiper blades, which lag behind during
operation, does not exceed a lateral deflection angle of a
particular magnitude. From the quantity discovered for this
angle, important parameters can then be derived for the
wiper blade, which have a simple relation to one another and
which, in this relation, should not exceed an upper limit of
0.009. With the aid of this relation and the upper limit
indicated, cross sectional profiles for the support element
can be very simply determined, which then produce a
favorable wiping result. In particular, wiper blades with a
constant cross section over their lengths are particularly

easy to produce in this manner.
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Advantageous improvements and embodiments of the wiper
blade according to the invention are possible by means of

the measures disclosed in the remaining claims.

The wiping quality increases further if the proportion
of the product of the contact force and the square of the
length to the product of 48 times the elasticity modulus of
the support element and the I,, moment of inertia does not

exceed an upper limit of 0.005.

Particularly useful cross sectional profiles are
rectangular in design and have an essentially constant width
and an essentially constant thickness over the length of the

s wiper blade. The support element can also be comprised of
individual bars which are disposed laterally next to one
another or one on top of another and their overall width or
their overall thickness are respectively added together to
produce an overall width and/or an overall thickness. With
such a rectangular cross sectional profile, the moment of
inertia I,, can be entered as d*b3/l2, where the overall
thickness and the overall width are entered as d and b,

respectively. This produces an easy-to-apply relation via

which the support element can be optimized for the wiper
blades if the given upper limits of 0.009 and particularly

0.005 are not exceeded.

Particularly if more complex cross sectional profiles
are chosen for the support element, which vary, for example,
over the length of the wiper blade or have a ladder-type
structure or the like, a favorable wiping quality can
nevertheless be achieved if consideration is given to the

fact that the lateral deflection angle y does not exceed a
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magnitude of 0.5° and in particular 0.3° during
operation of the wiper blade. These specifications apply for
an average friction value p of 1 and must be correspondingly
increased or decreased when there are higher or lower

friction values.

The lateral deflection angle y is the angle at which
the tangent to the support element end intersects the axis
extending in the longitudinal direction of the support
element. In a first approximation, this angle can also be
understood to be the angle enclosed by the axis extending in
the longitudinal span direction of the support element and a
straight line passing through a support element end and the

fulcrum point of the wiper arm on the support element.

Very good wiping results can be achieved if the width b
and the thickness d remain in a definite proportion to the
overall length of the support element. In particular, the
product of the width and the square of the thickness should
not exceed 40 times the square of the length and should not
be less than 20 times the square of the length. The widths

and/or the thicknesses of combined support elements are

respectively added together to produce an overall width and

overall thickness, which is then taken into consideration.

The wiper blade according to the invention, with the
features of claim 10, has the advantage that only one
parameter has to be varied in order to adjust the outwardly
decreasing contact force distribution. The curvature or the
curvature progression along the support element can be
preset in freely programmable bending machines. As a result,
short trial runs can also be carried out to optimize the

contact force distribution and therefore the curvature
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progression rapidly and without a great deal of expense. It
is particularly advantageous if the coordinate that governs
the curvature progression extends along the inertial
element. This eliminates the need for complex reverse
calculations in a Cartesian coordinate system in which each
change in a position x requires a shifting of the subsequent

“x values”.

The mathematical association between the second
derivative of the curvature as a function of the adapted
coordinate and the contact force progression likewise as a
function of the adapted coordinate is particularly simple if
the elasticity modulus of the support element material and
the surface moment of inertia of the support element are
constant over its length. With a preset contact pressure
distribution, the curvature can then be directly calculated

through double integration or also numerically.

An optimal adaptation of such a wiper blade to windows
with a complex curvature progression is also possible if the
curvature of the window is subtracted from the curvature of

the support element or the second derivative of the

curvature of the window is subtracted from the second
derivative of the curvature of the support element. In this
instance, a contact force distribution can be preset in the
same way that is desirable for a wiper blade that is pressed
against a flat window. The difference between the second
derivatives of the respective curvatures is then once more

proportional to this contact force distribution.
A wiper blade according to the invention, with the

features of claim 15, excels in that without special

adaptation, an excellent wiping result is achieved for
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average window types. The very simple steps taken result in
the fact that the contact force distribution fulfills the
requirements in most cases. The support points mentioned
above are sufficiently precise to use as the basis for a

curvature progression to be maintained.

A wiper blade according to claim 15 is optimized
through the steps taken in claim 16. Even with complex
window curvature progressions, the wiping quality can be
increased by presetting the contact force distribution to
particular support points. It is nevertheless possible to
design the wiper blade without complex calculations. The
curvature progression can be essentially predetermined and
can be optimized by means of simple trials. An excellent
wiping quality is assured as long as the prerequisites are
met that the contact force distribution that prevails when

the wiper blade is pressed against the window to be wiped is

oF greater in a region approximately halfway between the center
and the end of the wiper blade than it is at the end of the

wiper blade.

In a method according to the invention for producing

such a wiper blade, the individual parameters are selected
in accordance with the teaching according to the invention
and the support element is pre-curved so that its curvature
progression fulfills at least one of the conditions
mentioned above. As a result, it is particularly favorable
to bend the support element first and then to put it
together with the wiper strip and the connecting element.
However, it is also possible to attach the connecting
element to the support element first and then to add the

wiper strip.
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Drawings

Fig. 1 is a perspective representation of a wiper
blade that is placed against the window and
is connected to a wiper arm which is loaded

toward the window,

Fig. 2 is a schematic side view of a wiper blade,
which is placed in an unstressed state
against the window, in a reduced scale

compared to Fig. 1,

Fig. 3 shows the sectional plane of an enlarged
= section through the wiper blade according to

Fig. 1, along the line III - III,
Figs. 4 and 5 show a variant of Fig. 3,
Figs. 6 and 7 show a wiper blade in a different

embodiment, with a coordinate system

sketched in,

Figs. 8 and 9 respectively show calculated and measured
values for the contact force distribution
plotted over the length of the wiper blade,

and
Fig. 10 is a schematic side view, not to scale, of a

support element belonging to the wiper
blade.
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Description of the Exemplary Embodiment

A wiper blade 10 shown in Fig. 1 has an elongated,
spring elastic support element 12, which is also referred to
as a flat bar, for a wiper strip 14, which is shown
separately in Fig. 10. As shown in Figs. 1, 3, and 4, the
support element 12 and the wiper strip 14 are connected to
each other with their longitudinal axes parallel. On the top
side of the support element 12 remote from the window 15 to
be wiped - shown with dot-and-dash lines in Fig. 1 -, there
is a connecting mechanism in the form of a connecting device
16 which can detachably connect the wiper blade 10 to a
driven wiper arm 18 that is guided on the body of the motor
vehicle. The elongated rubber elastic wiper strip 14 is
disposed on the underside of the support element 12 oriented

toward the window 15.

A hook, which serves as a counterpart connection means,
is formed onto the free end 20 of the wiper arm 18 and
engages a pivot bolt 22 that is part of the connecting
device 16 of the wiper blade 10. The securing between the

wiper arm 18 and the wiper blade 10 is achieved by an

intrinsically known securing mechanism, which is not shown

in detail and is embodied in the form of an adapter.

The wiper arm 18, and therefore also its hook ends 20,
is loaded in the direction of the arrow 24 toward the window
15 to be wiped, whose surface to be wiped is indicated with
a dot-and-dash line 26 in Figs. 1 and 2. The contact force
Fye (arrow 24) places the wiper blade 10 with its entire

length against the surface 26 of the window 15 to be wiped.

Costco Exhibit 1002, p. 252



Since the dot-and-dash line 26 shown in Fig. 2 is
intended to represent the sharpest curvature of the window
surface in the vicinity of the wiping zone, it is clear that
the curvature of the wiper blade 10, which is as yet
unstressed and rests with its two ends against the window,
is sharper than the maximal curvature of the spherically
curved window 15. When the contact force F,s (arrow 24) is
applied, the wiper blade 10 rests with its wiper lip 28,
which is part of the wiper strip 14, over its entire length
against the window surface 26. This produces a tension in
the band-like, spring elastic support element 12, which
ensures a proper contact of the wiper strip 14 or rather the
wiper 1lip 28 over its entire length against the vehicle
window 15. During wiper operation, the wiper arm 18 moves
the wiper blade 10 lateral to its longitudinal span, across
the window 15. In Fig. 1, this wiping or working motion is

indicated by the double arrow 29.

The particular embodiment of the wiper blade according
to the invention will now be discussed in detail below. As
shown in Fig. 3, not to scale, the wiper strip 14 is

disposed on the lower band surface of the support element

= 12, oriented toward the window 15. Spaced apart from the
support element 12, the wiper strip 14 is indented on its
two longitudinal sides so that a tilting hinge 30 remains in
its longitudinal center region, which extends over the
entire length of the wiper strip 14. The tilting hinge 30
transitions into the wiper lip 28, which has an essentially
wedge-shaped cross section. The contact force (arrow 24)
presses the wiper blade or rather the wiper lip 28 against
the surface 26 of the window 15 to be wiped, and as a result
of the wiping motion - of which Fig. 3 particularly shows

the one of the two opposite wiping motions (double arrow 29)
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indicated by the direction arrow 32 - the wiper lip 28 tilts
into a so-called drag position, in which the wiper lip is
supported along its entire length against the part of the
wiper strip 14 that is secured to the support element 12.
This support, which is indicated with the arrow 34 in Fig.
3, always takes place - depending on the respective wiping
direction (double arrow 29 and arrow 32, respectively) -
against the upper edge of the wiper lip 28 disposed toward
the rear in the respective wiping direction so that the
wiper lip 28 is always guided across the window in a so-
called drag position. This drag position is required for an
effective, quiet operation of the wiper device. The reversal
of the drag position takes place at the so-called reversal
Bl position of the wiper blade 10, when the blade changes its
wiping direction (double arrow 29). As a result, the wiper
blade executes an up and down motion which is necessitated
by the tilting over of the wiper lip 28. The upward motion
occurs counter to the direction of the arrow 24 and
consequently also counter to the contact force. In the
opposite wiping direction from the arrow 32, a mirror image

of Fig. 3 is consequently produced.

Fig. 4, which is an enlarged depiction in comparison to
the wiper blade in Fig. 1, shows a cross sectional profile
40 that has a rectangular sectional plane with a width b and
a thickness d. In addition, a coordinate system is shown
above the support element 12. An s-coordinate, which follows
the curvature of the support element 12, is shown as a 3%
coordinate in Fig. 6 and the y- and z-coordinates are
perpendicular to it. If the wiper blade 10 is now pressed
with a force Fyu: (arrow 24) against a window 26,
particularly by the wiper arm 18, a certain force

distribution p(s) is produced, which produces a moment M(s)

11
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that is maximal in the center of the support element 12. For

a constant contact force distribution

which is favorable for the wiping operation, the moment is

i)
~5—s
M(s)=p*=—s—

2

and consequently,

For an outwardly decreasing contact force distribution,
which is particularly suitable for tilting wiper lips over,
the moment M(s) over its entire length is somewhat less than

the moment calculated for a constant force distribution:

If one then assumes that a friction value p for a dry
window is approximately 1, the lateral moment during
operation is equal to the bending moment M(s), which in
particular is a result of the preset force distribution

p(s).

12
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Based on the lateral bending moment, a lateral
deflection angle y can be inferred, which can be calculated
by integration of the individual deflections from the
fulcrum point of the wiper arm on the wiper blade to the
wiper blade end. In the case of a centrally disposed
connecting device 16, the deflection angle is calculated

according to the equation:

L/2
y = jf!&91k
0 E*Izz

In view of the relation of the moment for a constant
- contact force distribution, a simple estimate for the angle

Y 1s obtained by:

L
L/219(S)(__——SJ
_\2 )4

<
4 2#E*]_

0

Integration yields the equation:

3 F I
7 < L Ty
AS«Ex]_  AS%E*I_

Among other things, the invention is based on the
knowledge that a favorable wiping quality, particularly due
to rattle prevention, is achieved if the angle y does not
exceed the value 0.5° (=0.009 rad) and in particular, 0.3°
(=0.005 rad). As a result, a simple relation can be deduced
between the contact force and the geometric dimensions of

the wiper blade, according to which

13
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F  *]?
Y <£0.009,
48* Ex]_

in particular < 0.005.
For the most frequently occurring case of a rectangular

profile 40, as shown in Fig. 3, the moment of inertia is

determined by:

3
;4
) 12

thickness of the support element

=
jop
[0}
)
o
Q.
Il

width of the support element.

The width b and the thickness d must therefore be
selected so that

2
F, *L

T Engey 0009,

in particular < 0.005.

If the support element 12 is divided into two separate
spring bars 42 and 44, as shown in Fig. 4, then in the above
considerations in the first approximation, the width b can
be assumed to be the sum of the individual widths bl and b2:
b = b; + by. Hence simple relations between the width and
thickness of a support element can also be deduced for

systems of this kind.

For the case in which a rectangular cross sectional

profile is not selected, it is then necessary to determine

14
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the moment of inertia I,, and to correspondingly insert it
into the relations mentioned above. Likewise, cross
sectional changes over the length of the wiper blade or a
non-central fulcrum point of the wiper arm on the wiper
blade must also be correspondingly taken into account in the

above considerations.

In order to achieve the quietest possible tilting over
of the wiper lip 28 from its one drag position into its
other drag position, the support element 12 that is used to
distribute the contact force (arrow 24) is designed so that
the contact force of the wiper strip 24, or rather the wiper
lip 28, against the window surface 26 is greater in its
middle section 36 (Fig. 11) that in at least one of the two

end sections 38.

The distribution of the contact force over the support
element occurs as a function of various parameters of the
support element such as the cross sectional profile, the
cross sectional progression over the length of the support
element, or also the radius progression R(s) along the

support element. An optimization of the support element in

the direction of a predetermined contact force distribution
p(s) 1is therefore very complex. The invention is based on
the knowledge that in a support element with an essentially
constant, in particular rectangular cross section over the
length of the support element, the contact force
distribution p(s) can be established by predetermining the
curvature K along a coordinate s, which coordinate s extends
along the support element. The curvature K(s) is equal to

the inverse radius as a function of s:

15
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In the support element, there is a relation between the
bending moment M, the radius R of the support element, its
elasticity modulus E, and the surface moment of inertia I
prevailing at the respective location. The relation is
particularly simple when it is related to the coordinate s,

which adapts along with the support elements:

M(s)
ExI

K(s)=

Double differentiation as a function of the location s

yields the relation:

dZI((s)‘_ d*M(s)/ds*
ds® Ex]

Since the second derivative of the bending moment M as
a function of the adaptive coordinate s is equal to the

contact force distribution d along the coordinate s, which

arises when the support element is pressed against a window,
then it follows from this that the second derivative of the
curvature K as a function of the adaptive coordinate s
coincides with this contact force distribution p against a
flat window, with the exception of a constant. The constant
depends on the elasticity modulus E as well as on the
surface moment of inertia I which for its part, is very
simple if the cross section in question is rectangular. When
there is a preset, outwardly decreasing contact force
distribution p, the curvature profile K(s) can be determined

mathematically or by simple experimentation. The geometry

16
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and therefore the parameters of the support element that are
required for manufacture are therefore easy for a specialist

to determine.

In order to take into account the shape of the window
for which the wiper blade should be used, the above relation
should be adjusted such that based on the contact force
distribution p along the coordinate s - which distribution
is predetermined for a flat window, decreases toward the
outside, and is also divided by the elasticity modulus E and
the surface moment of inertia I -, the second derivative of
the curvature Kyingow ©f the window as a function of the

coordinate s must be added to it:

de(S) — p(S) + dewindow(S)
ds’ Ex] ds’

By means of this, it is also easy for the specialist to

configure a support element for a particular window:

- determination of the length L and the cross sectional

profile, particularly the width b and the thickness d by
means of experimental values,

- determination of a contact force Fyur and a contact force
distribution p for a flat window, which assures a
favorable wiping quality, likewise by means of
experimental wvalues,

- measurement of the curvature progression Kyindow ©0f the
window,

- double derivation of this curvature progression Kyingow OF
the window as a function of a coordinate that adapts along

with the curvature,

17
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- calculation of the second derivative of the curvature
progression K(s) of the support element according to the
above relation,

- double integration yields the desired curvature

progression K(s) of the support element.

It has turned out that favorable wiping results can be
achieved if the curvature K along the adaptive coordinate s
is such that the contact force distribution, which prevails
when the wiper blade is pressed against a flat window, is
greater in a region approximately halfway between the center
and the end of the wiper blade than it is at the end of the
wiper blade. Figs. 8 and 9 show this region 40 for one side.
The invention is based on the knowledge that the progression
of the contact force distribution p in the region 40 is of
less significance than the relation between the contact
force distribution p in the region 40 to the contact force
distribution p at the ends of the wiper blade. The overall
length L of a wiper blade is plotted in Figs. 8 and 9,
respectively, in which the connecting element 16 is disposed
in the center of the wiper blade so that the wiper blade

ends each occupy the value 0.5 L.

Very favorable wiping results are achieved if the
curvature K along a coordinate s that follows the
longitudinal span of the support element 12 has values such
that the contact force distribution p that prevails when the
wiper blade is pressed against the window to be wiped is
greater in the region approximately halfway between the
center and the end of the wiper blade than it is at the end
of the wiper blade. Although taking into account the window
shape for which the wiper blade is provided does in fact

limit the blade’s general suitability for arbitrary window

18
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types, it also results in the fact that the selected window

is wiped in an optimal manner.

Fig. 10 depicts a possible curvature progression K of
the support element 12, which can produce a contact force
distribution p of the wiper lip 28 against the window 15,
which decreases toward the wiper blade end. With this spring
elastic support element 12 which, when unstressed, has a
sharper hollow curvature toward the window than this window
has in the vicinity of the wiping zone swept by the wiper
blade, the curvature progression K is designed so that it is
sharper in the middle section 36 of the support element 12

than in its end sections 38.

Reducing the contact force of the wiper lip 28 against
the window surface 26 in the vicinity of one wiper blade end
or at both wiper blade ends prevents the wiper lip 28 from
abruptly flipping over or snapping over as it moves from its
one drag position into its other drag position. On the
contrary, with the wiper blade according to the invention
the wiper lip turns over in a comparatively gentle manner,
starting from the end of the wiper blade, moving to the
center of the wiper lip, and continuing on to the other end
of the wiper lip. In combination with Fig. 1, Fig. 3 shows
that even with spherically curved windows, the less
intensely stressed end sections of the wiper lip 28 still

rest against the window surface in an effective manner.

It is common to all of the exemplary embodiments that
the contact force (arrow 24) of the wiper strip 14 against
the window 15 is greater in its middle section 36 than in at
least one of its two end sections 38. This is also the case

when — in contrast to the wiper blade 10 graphically
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represented, with a one-piece support element 12 depicted as
a spring strip - the support element is embodied as having
several parts. In certain circumstances, however, it can
also be necessary to preset other contact force
distributions. But even then, wiper blades which produce
excellent wiping results can be designed using the relations

demonstrated.

As has already been indicated above, with the method
according to the invention for producing a wiper blade,
first the contour and the curvature progression K are
determined and then the support element 12 is put together
with the wiper strip 14 and the connecting element 16. If
the support element is comprised of two parallel, flat bars,
these can preferably be pre-curved with each other, i.e.
directly next to each other, which assures a very
symmetrical and therefore torsionally stable design of the
wiper blade. Later in the process, the two support element
halves must then be further processed in order to prevent an
inadvertent separation. After the support element has been
curved, either the wiper blade is first mounted, for example

by means of being glued in place or vulcanized in place, or

in particular, when there are two support element halves, by
means of insertion of the support element halves into
longitudinal grooves of the wiper strip, and then the
connecting element is mounted. In particular, if the
connecting element is welded on, the wiper strip must only
be attached afterward in order to avoid thermal damage to

the wiper rubber.
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Claims

1. A wiper blade for windows, in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm
(18), wherein the support element (12) is an elongated, flat
bar to which the wiper strip (14) and the connecting device
(16) are attached, characterized in that the support element

(12) has a cross sectional profile in which

F_*]?
—7 = <0.009,
48+ E =1

where Fyr is the contact force exerted on the wiper blade by
the wiper arm (18) or is the contact force for which the
wiper blade was originally designed, L is the length of the
support element (12), E is the elasticity modulus of the

support element (12), and I,;, is the moment of inertia of
the cross sectional profile around the z-axis perpendicular
to an s-axis, which adapts along with the support element

(12), and perpendicular to a y-axis.

2. The wiper blade according to claim 1, characterized

in that

F =7
Y <£0.005.
48« E*]

3. The wiper blade according to claim 1 or 2,

characterized in that the support element (12) has an

essentially rectangular cross sectional profile (40), with
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an essentially constant width b and an essentially constant

thickness d.

4. The wiper blade according to one of the preceding
claims, characterized in that the support element (12) 1is
comprised of at least two individual bars (42, 44) and that
the widths (bl, b2) of the individual bars (42, 44) add up
to a total width b.

5. The wiper blade according to one of the preceding
claims, characterized in that the width b and the thickness

d of the support element (12) are selected so that

2

Foy*L
Y £0.009.
4xExd*b

6. The wiper blade according to one of claims 1 to 4,
characterized in that the width b and the thickness d of the
flat bar are selected so that

T <0.005.
4xE*xd*p>

7. A wiper blade for windows, in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm
(18), wherein the support element (12) is an elongated, flat
bar to which the wiper strip (14) and the connecting device
(16) are attached, in particular according to one of the
preceding claims, characterized in that the support element

(12) has a cross sectional profile (40) which produces a
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lateral deflection angle of at least one of the support
element ends in relation to the longitudinal span of the
support element of y < 0.5°, in particular < 0.3° against
the window (26), when the wiper blade is moved on the window
(26) lateral to its longitudinal span, and the friction
coefficient between the window (26) and the wiper strip (14)

is approximately 1.

8. A wiper blade for windows, in particular of motor
vehicles, with at least one support element (12), a wiper
strip (14), and a connecting device (16) for a wiper arm
(18), wherein the support element (12) is an elongated, flat
bar to which the wiper strip (14) and the connecting device
(16) are attached, in particular according to one of the
preceding claims, characterized in that the support element

has a length L, a width b, and a thickness d such that

20L% < bd? < 4012

in which L is given in meters and b and d are given in

millimeters.

9. The wiper blade according to claim 8, characterized
in that the support element is comprised of two spring bars

whose widths are added to each other.

10. A wiper blade for windows (15), in particular of
motor vehicles, with at least one elongated support element
(12), a wiper strip (14), and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the

support element (12) is an elongated, flat bar to which the
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wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded by
the wiper arm (18), in particular according to one of the
preceding claims, characterized in that the curvature along
a coordinate (s), which follows the longitudinal span of the
support element (12), has values such that the second
derivative of the curvature as a function of this coordinate
(s) is essentially proportional to a contact force
distribution p (s), which is produced when the wiper blade
(10) is pressed against a flat window (15), and that the
contact force distribution decreases toward at least one

end.

11. The wiper blade according to claim 10,

characterized in that

d*K(s) _ d’M(s) wE*] =p_(s)_
ds® ds® Ex]
S = coordinate along the support element
K(s) = curvature of the support element
M(s) = bending moment
E = elasticity modulus
I = surface moment of inertia of the support element

in relation to the neutral axis
p(s) = specific force per unit length = contact force

distribution.

12. A wiper blade for windows (15), in particular of
motor vehicles, with at least one elongated support element
(12), a wiper strip (14), and a connecting device (16) for a

wiper arm (18) which presses the wiper blade (10) against
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(12)

the window (15) in an operating position, wherein the
is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are

support element
attached, and which has a curvature when it is not loaded by
along

the wiper arm (18), in particular according to one of the
characterized in that the curvature
of the

preceding claims,
a coordinate (s), which follows the longitudinal span
has values such that the second

support element
(s) minus the second derivative of the curvature of the

(12),
derivative of the curvature as a function of this coordinate
window (15) decreases from a middle region (40) toward the

ends.
13. The wiper blade according to claim 12,
characterized in that the middle region (40) is the location
(le).

of the connecting device
14. The wiper blade according to one of claims 12 or

13, characterized in that

contact force

dK($) _ pls) | dK s (5)
- ds’ ExI ds’
S = coordinate along the support element
K(s) = curvature of the support element
M(s) = bending moment
elasticity modulus
surface moment of inertia of the support element

E

I =
in relation to the neutral axis
specific force per unit length

p(s)
distribution.
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15. A wiper blade for windows (15), in particular of
motor vehicles, with at least one elongated support element
(12), a wiper strip (14), and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the
support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded by
the wiper arm (18), in particular according to one of the
preceding claims, characterized in that the curvature along
a coordinate (s), which follows the longitudinal span of the
support element (12), has values such that the contact force
distribution p (s), which prevails when the wiper blade (10)
is pressed against a flat window (15) is greater in a region
(40) approximately halfway between the center and the end of
the wiper blade (10) than it is at the end of the wiper
blade (10).

l6. A wiper blade for windows (15), in particular of
motor vehicles, with at least one elongated support element
(12), a wiper strip (14), and a connecting device (16) for a
wiper arm (18) which presses the wiper blade (10) against
the window (15) in an operating position, wherein the
support element (12) is an elongated, flat bar to which the
wiper strip (14) and the connecting device (16) are
attached, and which has a curvature when it is not loaded by
the wiper arm (18), in particular according to one of the
preceding claims, characterized in that the curvature along
a coordinate (s), which follows the longitudinal span of the
support element (12), has values such that the contact force
distribution p (s), which prevails when the wiper blade (10)
is pressed against the window (15) to be wiped, is greater

in a region (40) approximately halfway between the center

26
Costco Exhibit 1002, p. 269



and the end of the wiper blade (10) than it is at the end of
the wiper blade (10).

17. A method for producing a wiper blade according to
one of the preceding claims, characterized by means of the
following process steps:
determination of the length L and adapted contact force Fys
required for the window to be wiped,
determination of the width b and the thickness d,
determination of the curvature progression K(s),
bending of the support element,
connection of the support element, wiper strip, and

connecting device.

18. The method according to claim 17, characterized by
means of the following process steps:
—- determination of the length L and the cross sectional

profile, particularly the width b and the thickness d by

= means of experimental values,
- determination of a contact force Fus and a contact force
distribution p for a flat window, which assures a

favorable wiping quality, likewise by means of

experimental values,

- measurement of the curvature progression Kuwindow Of the
window,

- double derivation of this curvature progression Kyingow OF
the window as a function of a coordinate that adapts along
with the curvature,

- calculation of the second derivative of the curvature
progression K(s) of the support element according to the
above relation,

- double integration yields the desired curvature

progression K(s) of the support element.

27
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Abstract

The invention relates to a wiper blade for windows, in
particular of motor vehicles, with at least one support
element (12), a wiper strip (14), and a connecting device
(16) for a wiper arm (18). The support element (12) is an
elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached. It is proposed that the
flat bar have a cross sectional profile (40) in which Fue *
L? / 48 * E * I,, < 0.009, where Fyr is the contact force
exerted on the wiper blade or is the contact force for which
the wiper blade was originally designed, I is the length of
the wiper blade, E is the elasticity modulus of the flat bar
bt material, and I,, is the moment of inertia of the cross
sectional profile around the z-axis (perpendicular to an s-
axis, which adapts along with the flat bar, and

perpendicular to a y-axis).

28
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As a below-named inventor, | hereby declare that;

Peter DE BLOCK

My residence, post office address and citizenship are as stated below next to my name.

| believe | am the original, first and sole inventor (if only name is listed below) or an original, first and joint
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is
sought on the invention entitled WIPER BLADE FOR WINDSHIELDS, ESPECIALLY OF MOTOR
VEHICLES, AND METHOD FOR PRODUCING SUCH A WIPER BLADE the specification of which was
filed as PCT International Application number PCT/DE 00/02168 on July 6, 2000.

I hereby state that | believe the named inventor or inventors in this Declaration to be the original and first
inventor or inventors of the subject matter which is claimed and for which a patent is sought.

I hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose all information which is material to the patentability of this application
in accordance with Title 37, Code of Federal Regulations, Section 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or Section
365 (b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of any PCT
International application which designated at least one country other than the United States, listed below
and have also identified below, by checking the box, any foreign application for patent or inventor's
certificate or PCT International application having a filing date before that of the application on which
priority is claimed.

Prior forei lication(s): Priority claimed:
199318581 — GERMANY _ JULY9 ,1999 X

(Number) (Country) (Date filed) Yes No
199 31 856.5 GERMANY JULY 9, 1999 X

(Number) (Country) (Date filed) Yes No
199 31 857.3 GERMANY JULYQ,1999 _X

(Number) (Country) (Date filed) Yes No

As a named inventor, | hereby appoint the following attorney to prosecute this application and to transact
all business in the Patent and Trademark Office connected therewith:

Michael J. Striker, Reg. No. 27233

Direct all telephone calls to Striker, Striker & Stenby at telephone no.: (631) 549 4700 and address and all
correspondence to:

STRIKER, STRIKER & STENBY
103 East Neck Road

Huntington, New 43
US.A

I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made with
the knowledge that wilful false statements and the like so made are punishable by fine or imprisonment,
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or both, under Section 1 601 of Title 18 of the United States Code and that such wilful false statement
may jeopardize the validity of the application or any patent issued thereon.

» Signature: Date: Residence and
4 03 2001 Full Postal Address:
\} t >< Pandputweg 5
Full Name of First or Sole Inventor: Citizenship: B'?5,45 Halen
Peter DE BLOCK BELGIAN  , | Belgium
— BEX
Signature: Date: Residence and
Full Postal Address:
Full Name of Second Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Third Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Fourth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Fifth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Sixth Inventor: Citizenship:
- Signature: Date: Residence and
Full Postal Address:
Full Name of Seventh Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Eighth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Ninth Inventor: Citizenship:
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E— ‘ Qos Rec'd PCT/PTO (0 3 MAY 2001

UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner: Group: - Attorney Docket # 1524

Applicant(s): DE BLOCK, P.
Serial No.: 09/786,852
Filed: 03/09/2001

For : WIPER BLADE FOR WINDSHIELDS, ESPECIALLY
OF MOTOR VEHICLES, AND METHOD FOR |
PRODUCING SUCH A WIPER BLADE

Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

May 1, 2001
Sir:
The subject application was filed without the signature of the inventors.
Declaration papers executed by the inventors are submitted herewith.

It is respectfully requested that the required fee be charged to the account of
the undersigned (19-4675).

05/07/2001 UEDWVIJE 00000029 134675 09786852
01 FC1154 130,00 CH

Respectfully submitted,

Yan: 07 e

C

this dence is being Attorney for Applicant(s)
ify that this corresponden

arﬁ&“w?ﬂ?meummdsuwsMSemce Reg. No. 27233

as first class mail in an envelope addressed to:
Assistant Commissioner for Patents,

i DC. 20231. ..
o hingeon s/ /of

.‘——2,;__&.-2__
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As a below-named inventor, | hereby declare that:

-

Peter DE BLOCK
My residence, post office address and citizenship are as stated below next to my name.

| believe | am the original, first and sole inventor (if only name is listed below) or an original, first and joint
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is
sought on the invention entitled WIPER BLADE FOR WINDSHIELDS, ESPECIALLY OF MOTOR
VEHICLES, AND METHOD FOR PRODUCING SUCH A WIPER BLADE the specification of which was
filed as PCT Internationa! Application number PCT/DE 00/02168 on July 6, 2000.

| hereby state that | believe the named inventor or inventors in this Declaration to be the original and first
inventor or inventors of the subject matter which is claimed and for which a patent is sought.

| hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

| acknowledge the duty to disclose all information which is material to the patentability of this application
in accordance with Title 37, Code of Federal Regulations, Section 1.56.

| hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or Section
365 (b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of any PCT
International application which designated at least one country other than the United States, listed below
and have also identified below, by checking the box, any foreign application for patent or inventor's
certificate or PCT International application having a filing date before that of the application on which
priority is claimed.

= Prior forei lication(s): Priority claimed:

& 199318581 __GERMANY _ JULY9 1999 X

t (Number) (Country) (Date filed) Yes No
199 31 856.5 GERMANY JULY 9, 1999 X
(Number) (Country) (Date filed) Yes No
199318573 _ GERMANY  _JULYO9,1999 X
(Number) (Country) (Date filed) Yes No

As a named inventor, | hereby appoint the following attorney to prosecute this application and to transact
all business in the Patent and Trademark Office connected therewith:

Michael J. Striker, Reg. No. 27233

Direct all telephone calls to Striker, Striker & Stenby at telephone no.: (631) 549 4700 and address and all
correspondence to:

STRIKER, STRIKER & STENBY
T03 East Neck Road

Huntington, New York 11743
U.S.A.

| hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made with
the knowledge that wilful false statements and the like so made are punishable by fine or imprisonment,
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or both, under Section 31601 of Title 18- of the United States Code and that such wilful false statement
may jeopardize the validity of the application or any patent issued thereon.

Fal
UYL Wi o

e .
P vk vy

- S% Date: Residence and
o Full Postal Address:
A4.03,
;W > 1032001 Pandputweg 5
Full Name of First or Scle Inventor: Citizenship: B'3|5,45 Halen.
Peter DE BLOCK BELGIAN 1y Belgium
Signature: Date: Residence and
Full Postal Address:
Full Name of Second Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Third Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Fourth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Fifth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Sixth Inventor: Citizenship:
- Signature: Date: Residence and
Full Postal Address:
Full Name of Seventh Inventor: Citizenship:
Signature; Date: Residence and
Full Postal Address:
Full Name of Eighth Inventor: Citizenship:
Signature: Date: Residence and
Full Postal Address:
Full Name of Ninth Inventor: Citizenship:
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents, Box PCT
United States Patent and Trademark Office

Washington, D.C. 20231
. wwwuspto.gov
[ US.APPLICATION NO. | [ FIRST NAMED APPLICANT ATTY. DOCKET NO. |
09/786852 ' DE BLOCK P 1524
[ INTERNATIONAL APPLICATION NO. i
sracs e srvey
HUNTINGTON, NY 11743 . [ 1.A. FILING DATE | prionTy patE ]

06 JUL 00 09 JUL 99

e 81 MAY 2001
NOTIFICATION OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C. 371 '
AND 37 CFR 1.494 OR 1.495

1. The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as E a
Designated Office (37 CFR 1.494), D an Elected Office (37 CFR 1.495), has determined that the above-identified

international application has met the requirements of 35 U.S.C. 371, and is ACCEFTED for national patentability
examination in the United States Patent and Trademark Office.

2. The United States Application Number assigned to the application is shown above and the relevant dates are:

05/03/01 05/03/01

DATE OF RECEIPT OF DATE OF RECEIPT OF ALL
35 U.S.C. 371(c)(1), (c)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE "FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN ABOVE.
The filing date of the above-identified application is the internafional filing date of the internarional application
(Ariicle 12(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send ail correspondence to the Group
Art Unit designated thereon.

3. D A request for immediate examination under 35 U.S.C. 371(f) was received on and the
application will be examined in turn.

4. The following items have been received:
U.S. Basic National Fee.

E] Copy of the international application. ]
Translation of the international application into English.
Oath or Declaration of inventors(s).
D Copy of Article 19 amendments. D Translation of Article 19 amendments into English.
The Article 19 amegdmcms O have D not been entered.
The International Preliminary Examination Report in English and its Annexes, if any.
OdJ Copy of the Annexes to the International Preliminary Examination Report (IPER).
OJ Translation of Annexes to the IPER into English.
The Annexes O have [Jnot been entered.
[¥] Preliminary amendment(s) filed 03/09/01 and
D Information Disclosure Staterent(s) filed and
O Assignment document.
O Power of Attorney and/or Change of Address.
O Substitute specification filed
O Indication of Small Entity Status.
= Priority Document. -
{x] Copy of the International Search Report ® and copies of the references cited therein.
d Other:

Applicant is reminded that any communication 1o the Unitcd States Patent and Trademark Office must be maiied to
the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5).

"7 ndia.Evans.©

_ Telephone: 703-305-2936, )
FORM PCT/DO/E0Q/903 (March 2001) : )
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UnITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Bax 1450
Alezandrm, Viginia 22313-1450
WWW LIPLo, 5oV
[ APPLICATION NO, | FILING DATE FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. ] CONFIRMATION No.j
09/786.852 05/03/2001 Peter De Block 1524 6623
7590 097102003
Striker Striker & Stenby [ EXAMINER ]

103 East Neck Road
Huntington, NY 11743

COLE,LAURAC

I ART UNIT PAPER NUMBER J

1744 g/

DATE MAILED: 09/10:2003

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-01)
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. Application No. . Applicant(s)

. 09/786,852 DE BLOCK, PETER
Office Action Summary Examiner Art Unit
Laura C Cole 1744.

-- The MAILING DATE of this commumcatton appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TC EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX {6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
eamed patent term adjustment. See 37 CFR 1.704(b).

Status
1)X] Responsive to communication(s) filed on 27 May 2001 .
2a)[ ] This action is FINAL. 2b)lJ This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.
Disposition of Claims

4) Claim(s) 19-36 is/are pending in the application.
4a) Of the above claim(s) isfare withdrawn from consideration.

5)C] Claim(s) _____is/are allowed.
6)X Claim(s) 19-36 is/are rejected.
7)] Claim(s) ___is/are objected to.
8)[] Claim(s)
Application Papers
9)[{ The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 03 May 2001 is/are: a)l] accepted or b)[X] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
is: a)[_] approved b){(] disapproved by the Examiner.

are subject to restriction and/or election requirement.

11)] The proposed drawing correction filed on
If approved, corrected drawings are required in reply to this Office action.
- 12)O The oath or declaration is objected to by the Examiner.
Priority under 35 U.5.C. §§ 119 and 120
13)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)XJ Al b)(J Some * )] None of:
1..J Certified copies of the priority documents have been received.
' 2.[1 Certified copies of the priority documents have been received in Application No. ____

3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2{a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [J The translation of the foreign language provisional application has been received.
15)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

1) @ Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413) Paper No(s).
2) |:| Notice of Draftsperson's Patent Drawing Review (PT0O-948) 5) D Notice of Informal Patent Application (PTO-152)
3) & information Disclosure Statement(s) (PTO-1449) Paper No(s) 6, 7 . 6) [:| Other;

U.8. Patent and Trademark Office "y
PTOL-326 {Rev. 04-01) Office Action Summary Costco Exhibit 10€:a,0frag8o. 8-



Appli¢ation/Control Number: 09/786,852 Page 2
Art Unit: 1744

DETAILED ACTION
Priority
1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which
papers have been placed of record in the file.
Drawings
2. The drawings are objected to because in Figures 8 and 9 it appears that the axes
are labeled in German, not English. A proposed drawing correction or corrected
drawings are required in reply to the Office action to avoid abandonment of the
application. The objection to the drawings will not be held in abeyance.
3. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4)
because reference character"-'40" has been used to designate both a profile (Page 14)
and a region (Page 18). A proposed drawing correction or corrected drawings are
required in reply to the Office action to avoid abandonment of the application. The
objection to the drawings will not be held in abeyance.
. Specification
4, The disclosure is objected to because of the following informalities:
Page 1 Paragraph 1 Line 2 reference is made to “claim 1” which is improper.
Page 4 Paragraphs 2 and 3 disclose information about a “proportion” (Paragraph
2 Line 1) being the value of “the contact force and the square of the Ieng'th to the
product of 48 times the elasticity modulus of the support element and the |, moment of
inertia.” However, in the specification on Page 13 in the last formula and last

paragraph, that same recited formulation is not disclosed as a proportion value but as “a
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Application/Control Number: 09/786,852 Page 3
Art Unit; 1744 '

lateral deflection angle y.” It is unclear to the examiner if the values “0.005 and 0.009"
are a unitless proportional values or angles in radians.
| Page 5 Paragraph 4 Line 2 reference is made to “claim 10” which is improper.

Page 6 Paragraph 4 Line 2 reference is made to “claim 15" which is improper.

Page 7 Paragraph 2 Lines 1-2 reference is made to “claim 15" and “claim 16"
which is improper.

Page 14 Paragraph 2 states that a “profile 40" is shown in Figure 3, however “40"
is showﬁ in Figures 8 and 9.

Page 14 Paragraph 6 Line 2 states “spring bars 42 and 44" are shown in Figure
4, however “42 and 44" are shown in Figure 5.

Page 15 Pa}agraph 2Line7 stétes that “a middle section 36" is shown in Figure
11, however there is not a Figure 11.

Appropriate correction is required.

Claim Objections

5. Claim 21 recites the term “essentialiy” in Lines 2 and 4. It is unclear what is
meant by “essentially.”
- 6. Claims 26-34 are objected to under 37 CFR 1.75(c) as being in improper form
because a multiple dependent claim 25. See MPEP § 608.01(n). Accordingly, the
claims 26-34 have not been further treated on the merits. Further, in Claims 26, 28, 30,
33,and 34 it i_s confusing to the examiner what is meant by the phrase “according to-

one of the preceding claims.” Are these claims intended to be independent?
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Appli¢ation/Control Number: 09/786,852 Page 4
Art Unit: 1744

7. Claim 28-30 and 32-36 recite a coordinate “(s)" and later disclose a force
distribution “p (s)" which is confusing to the Examiner since the parentheses have been
used for reference numbers. Further, K(s) and M(s) are also used.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall

set forth the best mode contemplated by the inventor of carrying out his invention.

8. Claims 26-27 are rejected under 35 U.S.C. 112, first paragraph, as failing to

| comply with the enablement requirement. The claim(s) contains subject matter which
was not described in the specification in such a way as to enable one skilled in the art to
which it pertains, or with which it is most nearly connected, to make and/or use the
invention.

Claim 26 Lines 10-12 are unclear in that “L" is given in the unit “meters” and that

“b and d” are given in the unit of “millimeters.” Are the terms 20L?, bd?, and 40L2 meant
to be numbers in an “absolute value” wherein the relationship between the terms is
based on the resultant number? Or does that statement require essentially that the
thickness is approximately the same as the length? How would a width and thickness
(squared) be of a value greater than the length of the support element (squared)? It is
unclear in the s_becification and in the claims what the appropriate geometric
relationship is between the width and thickness of the wiper support element and the
iength of the support element.

The following is a quotation of the second paragraph of 356 U.S.C. 112:
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Application/Control Number: 09/786,852 Page 5
Art Unit: 1744 -

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

9. Claims 19-36 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

Claim 19 Line 8, is there meant to be a unit after “0.009"? (Also questioned in
the specification).

Claim 19 Lines 10-11, what does “the contact force for which the wiper blade was
origgnally designed” mean?

Claim 19 recites the limitation "the length" in Line 11, “the elasticity modulus” iﬁ
Line 12, “the moment of inertia” in Line 13, and "th_e z-axis” in Line 14. There is
insufficient antecedent basis for this limitation in the claim.

Claim 20 Line 3, is there meant to be a unit after “0.005"? (Also questioned in
the specification).

Claim 23 Line 4, is there meant to be a unit after “0.009"? (Also questioned in
the specification).

Claim 24 Line 4, is there meant to be a unit after “0.005"? (Also questioned in
the specification).

Claim 25 Lines 6-7 recite “in particular according to one of the preceding claims”
which is confusing. Is only some of the structure claimed “according to one of the
‘preceding claims™? Is this claim intended to be an independent claim?

Claim 27 Lines 2-3 recite “two spring bars whose widths are added to each other”

which is confusing.
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Application/Control Number: 09/786,852 ' Page 6
Art Unit; 1744

Claim 28 recites the limitation "the longitudinal span” in Line 11 and “the second
derivative” in Lines 12-13. There is insufficient antecedent basis for this limitation in the
claim.

Claim 29 recites the limitation "the neutral axis” in Line 9. There is insufficient
antecedent basis for this limitation in the claim.

Ciairﬁ 30 recites the limitation "the longitudinal span” in Line 11, “the second
derivative” in Lines 12-13, and “the ends” Line 16. There is insufficient antecedent
basis for this limitation in the claim.

Claim 31 recites the limitation "the location™ in Line 2. There is insufficient
antecedent basis for this limitation in the claim.

Claim 32 recites the limitation "the neutral axis" in Line 9. There is insufficient
antecedent basis for this limitation in the claim.

Claim 33 recites the limitation "the longitudinal span” in Line 11, “the contact
force distribution” in Lines 12-13, “the penter” Line 15, and “the end” in Line 16 and in
Line 17. There is insufficient antecedent basis for this limitation in the claim.

Claim 34 recites the limitation "the longitudinal span” in Line 11, “the contact
force distribution” in Lines 12-13, “the center” Line 16, and “the end” in Line 17. There
is insufficient antecedent' basis for this limitation in the claim.

Claim 35 recites the limitation "the window” in Line 4, “the width” in Line 5, “the
thickness” in Line 5, and “the curvature progression” in Line 6. There is insufficient

antecedent basis for this limitation in the claim.
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Claim 35 recites “A method for producing a wiper blade...” however the steps
recited pertain to the support element and the entire assembly. |s the method for |
producing the wiper blade assembly?

Claim 36 recites the limitation "the above relation” in Lines 16-17 and “the
desired curvature progressicn” in Lines 18-19. There is insufficient antecedent basis for
this limitation in the claim.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

" (b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

10. Claims 19-21 and 23-24 are rejected under 35 U.S.C. 102(b) as being
anticipated by Swanepoel, USPN 5,485,650 (herein ‘650).

‘650 discloses the invention as is claimed (Figures 1-3), including a support
element (12) that is an elongated, flat bar, a wiper strip (14), a connecting device (16),
and that the cross sectional profile in which there is a value less than 0.009 and less
than 0.005, specifically of that of 0.00014244 when the contact force exerted on the
blade is 1 N (Column 3 Line 40), the Length is 450mm (Column 3 Line 30), the modulus
of elasticity is 207x10° N/m? (Column 3 Line 31), and the moment of inertia (I} is found
by using the values of the width and thickness (Column 3 Lines 32-35) calculated

according to that of a rectangular elongated flat bar (1/12*d * b*) at the center.
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Further, the support element has an essentially rectangular cross sectional profile (as
seen in Figure 3) with an essentially constant width and thickness.

11.  Claims 19-21, 23-24, 28, 30, 31, and 33-36 are rejected under 35 U.S.C. 102(b)
as being anticipated by Swanepoel, USPN 5,325,564 (herein ‘564).

‘664 discloses the invention as claimed, including a support element (10) that is
an elongated, flat bar (Figure 3), a wiper strip (12), a connecting device (14), and that
the cross sectional profile in which there is a value less than 0.009 and less than 0.005,
specifically that of 0.00962 when the values of contact force exerted on the blade,
length, modulus of elasticity, width, and thickness are given in Example 2 (Columns 6
and 7), wherein the moment of inertia (I;;) is found by using the values of the width and
thickness calculated according to that of a rectangular elongated flat bar (1/12 * d * b%)
at the center. Further, the support element has an essehtially rectangular cross
sectional profile (Column 2 Lines 36-41) with an essentiaily constant width and
thickness. ‘564 discloses in Column 2 Lines 8-20 and Column 3 Lines 8-12 that the
curvature profile has values such that the second derivative of the curvature as a
function of a coordinate has a relationship to a contact force distribution, and that the
distribution may decrease towards the ends (specifically Column 2 Lines 17-20). In that
the curvature is O (the window is flat) the curvature follows the longitudinal span of the
support element. The connecting device may be located in the center (Figure 4). The
characteristics of the wiper blade are produced in the steps of determining a width and
thickness, a curvature progression, bending the support element, and connection of the

elements (as demonstrated in the Examples). Further in Example 3 the determination

Costco Exhibit 1002, p. 292



Application/Control Number: 09/786,852 : Page 9
Art Unit: 1744

of the length and profile may be done by experimental values, a pressure distribution for
a flat window found by experimental values (Column 6 Line 1), measurement of the
curvature (as mentioned in the previous step, it is a flat window so that the curvature is
0), and calculations in regard to the curvature progression (from Example 1).
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a persen having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

12. Claims 22 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Swanepoel, ‘564 in view of Appel, USPN 3,192,551.

‘664 discloses all elements above, however the support element does not include
at-least two individual bars.

Appel discloses a windshield wiper blade assembly that includes a number of
embodiments relating to the properties of the supporting element (elasticity, curvature,
load, length, dimensions) in order to provide a constant loading of pressure throughout
the length of the wiper blade (Column 1 Lines 16-41). Further, Figures 6, and 10-15
display two individual bars having separate widths that would add up to a total width
when computing the pressure-curvature relationship (Column 2 Lines 37-41). The “gap”
between the bars is provided as a securement means of a rib (40) for a wiper blade.

It would have been obvious for one of ordinary skill in the art to modify ‘564 to

have two individual bars as Appel teaches in order to accommodate an alternative
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method of securing a wiper blade to the support element while maintaining a pressure
and geometric relationship.

13.  Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Swanepoel, ‘564 in view of Porter, USPN 4,045,838.

Insofar as the specification and claims are understocd, ‘564 includes all elements
included above, including.that a profile value less than 0.005 and 0.009. Applicant’s
specification on Page 13 cites that 0.009 (radians) is equivalent to 0.3° and that 0.005
(radians) is equivalent to 0.5°. ‘564 does not disclose a coefficient of friction.

Porter discloses that it is desirable for a wiper blade (or strip) and a window to
have a coefficient of friction of 1.0 or lower (Column 1 Lines 65-68) to diminish the
amount of wear on the blade.

It would have been obvious for one or ordinary skill in the art to modify the blade
of ‘664 to have a coefficient of friction such as the range taught by Porter to have a
blade that has a longer life of use.

14.  Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Swanepoel, ‘650 in view of Appel, USPN 3,192,551.

‘650 and Appel disclose all elements above, however ‘650 does not include a
method of producing a wiper blade.

Appel further teaches that the length, force, thickness, and curvature are
determined (Column 2 Lines 38-45) and that there is bending of a support element in
order to connect the support element, wiper strip, and connecting device (Column 3

Lines 69-73).
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It would have been obvious for one of ordinary skill in the art to produce a
windshield wiper blade according to such a method to create a blade that has ease of
connection to the support element.

Conclusion

15.  The prior art made of record and not relied upon is co‘nsidered pertinent to
applicant's disclosure.

| DE 195 01 849 discloses a displacement in a wiper blade according to the
English translation of the Abstract. Examiner does not currently havé an English
translation of the disclosure.
16.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Laura C Cole whose télephone number is (703) 305-
7279. The examiner can normally be reached on Monday-Thursday, 7am - 4:30pm,
alternating Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Robert Warden can be reached on (703) 308-2920. The fax phone number
for the organization where this application or proceeding is assigned is (703) 872-9306.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703) 308-

0661.
LCC et §, Dedp, o1,
LCC ROBERT J. WARDEN, SR.

SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 1700
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() Scheibenwischerblatt

@ Die Erfindung betrifft einen Scheibenwischerbiatt, bei 31 23 1,12 d 30 M2 23 3
dem ein Scheibenwischergummi an mehreren Stelien von \ {
ainem Gestall gefallt und gefihrt ist !
Schaibenwischerblitter, wie sie insbesondere bei Personan- a! P iy

kraftfahrzeugen Verwendung finden, werden gelegentlich In
einer in der Horizontalebene gebogenen Form eingesetzt.
Hierdurch wird ein besseres Auswischen eines Scheibenbe-
reichas oder eine Anpassung des Scheibenwischerblattes an
einen Randbereich der Scheibe erreicht. Bei einer Anndhe-
rung des Scheibenwischerblattes an den anderen Randbe-

reich wird dieser aufgrund der hier konkav zum Scheiben- B
rand hin gebogenen Wischerblattform ungenigend ge- )
wischt. Mit dem neuen Scheibenwischerblatt soll ein rand-

nahes Wischen an beiden Endstellungen des Schaibenwi- .
schers moglich sein. )
Bei einam Scheibenwischerblatt, das einen kaskadenartigen

Biigelaufbau aus einem groBen (19), mittleren {20) und

kleinen {21} Biigel aufweist, sind die Gelenke (17, 18}, iiber

die die einzelnen Biigel miteinander verbunden sind, nicht .
nur fir eine vartikala Schwenkbewegung, sondern auch fiir )

aine begrenzte horizontale Schwenkbewegung {(a) ausge-

legt. Hierdurch kippen dle Enden (11, 12} des Scheibenwi- ot
scherblatts {2, 3) im Wischbetrieb entgagen der jewsiligen

Wischrichtung ab, so daB zum jeweiligen Randbereich hin

der Scheibenwischer immer konvex gebogen ist. Die Geien-

ke {17, 18} kénnen als Langlochgelenke oder Drehgelenke

ausgebildet sein.

Die Erfindung eignet sich fiir Kraftfahrzeuge mit grofen, an

den ...

DE 19501849 A1

Dio folgenden Angaben sind den vom Anmelder eingareichtan Unterlagen antnommean
BUNDESDRUCKERE! 06,95 508031/436 8/30
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Beschreibung

Die Erfindung betrifft ein Scheibenwischerblatt mit
einem Wischergummi und einem den Wischergummi an
dessen Endbereichen und mindestens einem mittleren
Bereich umfassenden Gestell "Wischergummi” sind
hierbei Gbliche, eine Scheibe von Wasser freiwischende
Mittel,

Scheibenwischerblitter, wie sie beispielsweise in
Kraftfahrzeugen und insbesondere in PKW Verwen-
dung finden, werden gelegentlich in einer in der Hori-
zontalebene (Wischebene) gebogenen Form eingesetzt.
Hierdurch wird ein besseres Auswischen eines Schei-
benbereiches erreicht, wobei die Kriimmung des Schei-
benwischerblattes entsprechend dem Randbereich der
Scheibe, d. h. meist konvex zum Scheibenrand hin, ange-
padt ist. Bei einer Anniherung des Scheibenwischer-
blattes an einen anderen Randbereich der Scheibe wirkt
diese Krimmung des Scheibenwischerblattes wenig ge-
fdllig und kann unter Umstinden dazu fithren, daB die
vom Scheibenwischerblatt hier iiberwischte Fliche auf-
grund der nun konkav zum Scheibenrand hin geboge-
nen Wischerblattform ungeniigend ist.

Aufgabe der vorliegenden Erfindung ist ein Scheiben-
wischerblatt, das gekriimmten Randbereichen einer
Scheibe, denen es in seinen uBeren Wischerpositionen
nichstliegend ist, anpaBbar ist.

Diese Aufgabe wird erfindungsgemiB bei einem ein-
gangs beschriebenen Scheibenwischerblatt dadurch ge-
16st, daB in dem Gestell eine horizontale reversible Ver-
setzung zwischen den Endbereichen und dem minde-
stens einen mittleren Bereich vorgesehen ist. Die Ver-
setzung kann dabei beispielsweise {iber ein Gelenk, ein
Spiel oder durch ein flexibles (federndes) Gestell er-
reicht werden. Aus der EP 0012251 A ist zwar ein
Scheibenwischerblatt mit Spiel bekannt, dieses bewirkt
aber ein Kippen des ganzen Blattes oder Gummis, nicht
aber eine Versetzung des mittleren Bereichs gegeniiber
den Endbereichen.

Ublicherweise hat ein Scheibenwischerblatt, sofern es
filr eine Scheibenflache mit wechseinden Kriimmungs-
radien vorgesehen ist, eine reversible Versetzbarkeit
zwischen den Endbereichen und dem mittleren Bereich
des Wischergummis, die senkrecht zur Wischerebene,
d. h. vertikal liegt. Hierdurch kann sich der Wischergum-
mi beim Wischen den unterschiedlichen Kritmmungsra-
dien anpassen. ErfindungsgemiB erhilt das Scheibenwi-
scherblatt nun eine weitere reversible Versetzung zwi-
schen den Endbereichen und einem mittleren Bereich,
die horizontal, d.h. in der Wischerebene und damit
senkrecht zu der bekannten Gelenkigkeit des Wischer-
blattes liegt. Ein Wischergummi, das in einem Scheiben-
wischerblatt mit den beiden beschriebenen Gelenkig-
keiten eingesetzt ist, hat somit eine Bewegungsfreiheit,
die in etwa in einem Rotationsk&rper liegt, der von einer
an zwei Punkten festgelegten Schnur beschrieben wird,
wobei bei unterschiedlichen Gelenkigkeiten in den bei-
den Ebenen der Rotationskdrper durch einen entspre-
chenden elipsoiden K8rper auszutauschen ist.

Dieser Bewegungsbereich ist meist noch weiter ein-
geschrinkt, d.h. im Querschnitt (zwischen den End-
punkten) von einer oder zwei Seiten, die entsprechend
den Gelenkigkeiten in etwa senkrecht zueinander ste-
hen, eingedriickt. Dies kann bis Qiber die Mittelebene
hinaus erfolgen, so daB bei einem einseitigen Einschrin-
ken der Beweglichkeit ein einem abnehmenden Mond,
bis hin zum sichelformigen Bild, zhnelnder Querschnitt
erreicht werden kann.

40

45

55

60
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Anders als bei der reversiblen Versetzung senkrecht
zur Wischebene wird bei dem erfindungsgemiBen
Scheibenwischerblatt die Versetzung nicht durch den
Druck auf die zu wischende Fliche, sondern vorteithaft
durch den Zug des Scheibenwischerblattes iiber die zu
wischende Fliche erreicht. Ublicherweise setzt die
Wischkraftibertragung hierbei auch in einem mittleren
Bereich des Scheibenwischerblattes an.

Erfindungsgema wird die Versetzung vorteilhaft
durch mindestens ein horizontal wirkendes Gelenk in
dem Gestell erreicht, wobei das horizontal wirkende
Gelenk bzw. Gelenke in einem mittleren Bereich des
Gestells liegen, so daB die Enden des Wischergummis
beziiglich des mittleren Bereichs des Wischergummis
versetzbar sind, so daB eine in etwa C-fSrmige Lage des
Wischergummis auf der zu wischenden Fliche erhiltlich
ist. Grundsitzlich kann eine derartige Anordnung des
Wischergummis allein durch ein an nur seinen Endberei-
chen fixiertes Wischergummi erreicht werden, da einem
solchen Wischergummi aber die mittlere Abstlitzung
fehlt, ist dessen Wischverhalten ungeniigend.

Um die vertikale Beweglichkeit des Scheibenwischer-
blattes zu erreichen, wird das Gestell des Scheibenwi-
scherblattes tblicherweise aus Bilgeln aufgebaut, die
lings des Wischergummis angeordnet und in mehreren
Ebenen aufeinanderwirkend angeordnet sind. Ein oder
mehrere kleine Biigel greifen dabei mit ihren Enden den
Wischergummi und werden selbst in ihren mittleren Be-
reichen jeweils von einein Ende eines lbergeordneten
Biigels gegriffen, der ggf. in gleicher Weise mit einem
weiter {ibergeordneten Biigel verbunden sein kann. Ein
tibergeordneter Bilgel kann dabei mit beiden Enden je-
weils einen untergeordneten Biigel greifen oder aber
mit einem Ende eine Endfunktion eines untergeordne-
ten Bilgels ausiiben. Die Verbindung Biigelende/mittle-
rer Bereich ist dabei iiblicherweise gelenkig und/oder
federnd ausgefiihrt, so daB der Wischergummi vertika!
zur Wischebene der Scheibenkriimmung anpaBbar ist.
ErfindungsgemiB sind in einem solchen Scheibenwi-
scherblatt Gelenke und/oder federnde Verbindungen
vorgesehen, die auch eine merkliche Versetzung der
Wischergummienden beziiglich des mittleren Bereiches
zulassen. Fir eine besonders vorteilhafte horizontale

. Versetzung der Endbereiche des Wischergummis be-

zilglich dessen mittleren Bereich werden mehrere Bo-
gelebenen horizontalgelenkig miteinander verbunden.
Geeignete Gelenke sind insbesondere Langlochgelenke
und Drehgelenke, wobei die ersteren vorzugsweise an
kleinen Bligeln vorgesehen sind, d. h. an solchen, die
dem Wischergummi zugeordnet sind, und die Drehge-
lenke an hahere Bligelebenen gesetzt werden. Die hori-
zontale Versetzung des Wischergummis erreicht vor-
teilhaft einen minimalen Kriimmungsradius (& maxima-
le Kriimmung) von 500 mm wobei Obliche minimale
Kriimmungsradien im Bereich von 1000 mm bis
4000 mm insbesondere im Bereich 1500 mm bis
3000 mm liegen. Die horizontale Versetzung gehorcht
hierbei vorteilhaft der Formel

[ PG T R S
250 Rl - RZ = 10.000

worin Ry und R; die beiden erreichbaren Kritmmungs-
radien bedeuten. Wenn die Kriimmungsradien dabei
entgegengesetzt liegen, ist ein R-Wert negativ einzuset-
zen, so daB sich die beiden Bruchwerte im Endeffekt
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zddieren. Vorzugsweise liegen die Endwerte bei maxi-
mal 1 : 500 und insbesondere bei maximal 1 : 1000 bzw.
minimal bei 1:4000 und insbesondere minimal bei
1 :2500. Radien bedeuten hier, daB die Krimmung des
Scheibenwischergummis nicht notwendigerweise ein
ideales Kreissegment darstellt, sondern auch symme-
trische oder unsymmetrische Abweichungen hiervon
miteinschlieBt, z.B. Hyperbelsegmente. Der Radius
steht dann fiir ein Kreissegment, das dem tatsichlichen
Verlauf nahe kommt Vorteilhaft wird mit einem
R-Wert ein in etwa linearer Wischergummiverlauf und
insbesondere eine Radiusumkehr erreicht.

Oblicherweise erfolgt die horizontale Versetzung
derart, daB in Wischrichtung gesehen der mittiere Be-
reich des Wischergummis den Endbereichen voraus eilt,
also eine nach konvex wirkende Verbiegung in Wisch-
richtung gesehen erhalten wird. Besonders einfach (48t
sich die horizontale Versetzung dabei erreichen, wenn
diese mit einer Wischerumkehr des Scheibenwischer-
blattes gekoppeit ist.

Besonders giinstig hat das Scheibenwischerblatt in
Ruhestellung in der Wischebene bereits einen geboge-
nen Verlauf, wobei dieser entsprechend dem Einsatz des
Scheibenwischerblattes meist derart geformt ist, daB
der Wischergummi in Ruhestellung konvex in Richtung
auf einen nichstliegenden Scheibenrand vorgeformtist.

Im Betrieb #ndert dieser Scheibenwischergummi vor-
zugsweise seine gekriimmie Form in eine jm wesentli-
chen lineare bzw. entgegengesetzt gebogene Form, wo-
bei jeweils eine Form vorteithaft jeweils einer Wisch-
richtung zugeordnet ist. Insbesondere erreicht der Wi-
schergummi die lineare oder beziiglich eines nichstlie-
genden Scheibenrandes konvexe Verlaufsform spite-
stens in seiner 4uBersten Wischerposition, wobei er die-
se Form vorzugsweise bereits zu Beginn oder wihrend
des Zueilens auf diese Wischerposition erreicht.

Die Erfindung wird im folgenden anhand eines Aus-
fithrungsbeispiels naher beschrieben.

Es zeigen

Fig. { den Wischverlauf auf einer Kraftfahrzeugfront-
scheibe zweier erfindungsgemaBer Wischer im gegen-
laufigen Betrieb;

Fig. 2 die horizontale Versetzung eines Scheibenwi-
scherblattes;

Fig. 3 eine Seitenansicht eines Endes des Scheibenwi-
scherblattes aus Fig. 2;

Fig. 4 einen Schnitt durch ein Gelenk entlang 1-1 in
Fig. 3;

Fig. 5 eine detaillierte Darstellung der Seitenansicht
der eingekreisten Gelenke in Fig. 3; und

Fig. 6 eine Draufsicht auf das Gelenk gema3 Fig. 4.

In Fig. 1 liegen auf einer Windschutzscheibe 1 (sche-
matisch dargestellt) Scheibenwischerblatter 2 und 3 die
der konvexen Form des unteren Windschutzscheiben-
randes 4 in etwa angepaBt sind. Im Wischbetrieb gemiB
dem Stand der Technik iberstreichen die Scheibenwi-
scherblitter 2 und 3 bei Beibehaltung ihrer Form die
Flichen 5 und 6 und erreichen die auBersten Endpositio-
nen 7 und 8 Durch die erfindungsgemiBe horizontale
Verstellung der Scheibenwischerblitter erreichen diese
eine Auflage auf der Windschutzscheibe 1 entsprechend
9 und 10 (gestrichelt dargestellt); hierdurch gelangen die
Wischerblatter 2 und 3 in die neuen auBersten Endposi-
tionen 11 und 12, wodurch zusatzlich die Flichen 13 und
14 berstrichen (gewischt) werden. Hierdurch ergibt
sich nicht nur eine bessere Wischfliche, d. b Minimie-
rung der ungewischten Fliche an A-Sdulen 15 und 16,
sondern auch ein insgesamt gefilligeres Wischfeld. Au-
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Berdem wird erreicht, daB abzuwischendes Wasser
schon wiihrend des Wischbetriebes im wesentlichen aus
den gewischten Flichen 5 und 6 herausgeschoben wird,
wohingegen durch die konkaven Wischbilder 7 und 8
eine Ansammlung erheblicher Wassermengen in der
konkaven Form erfolgt.

Die horizontale Verstellung (Pfeile a) der Wischer-
blitter von ihren Positionen 2, 3, die die Ruhepositionen
darstellen, in die Positionen 1f, 12 ist in Fig. 2 darge-
stellt. Die Verstellung a erfolgt dabei iber Gelenke 17,
18 (Fig. 3), die einen groBen Bligel 19 (Drehgelenk 17)
mit einem mittleren Biigel 20 und den mittleren Biigel 20
mit einem kleinen Biigel 21 {Langlochgelenk 18) verbin-
den. Der gréBere Bligel (19 oder 20) greift dabei mit
einem seiner Enden in einen mittleren Bereich des kiei-
neren Biigels (20 oder 21) und der kleinste Biigel 21 faBt
mit seinen Enden 22 ein Wischergummi 23. Die Gelenke
17 und 18 erméglichen eine Schwenkbewegung b, die es
dem Wischergummi 23 ermaglicht sich der gebogenen
Form der Windschutzscheibe 1 anzupassen, und zusatz-
lich in horizontaler Ebene die Schwenkbewegungen a
und c (Fig, 6). Fiir die Schwenkbewegung b sind die
Gelenke 17, 18 (Fig. 4, 5) gestiftet (24), die horizontale
Verstellung ¢ verschiebbar ist. Fiir eine Verminderung
von Reibungsverlusten sitzt der Stift 24 auBerdem in
einer Kunststoffbuchse 26, die flir den Stift 24 Lagerteile
27, die den Stift 24 umschiieBen und in dem Langioch 25
verschwenkbar sind, und zur Bildung eines Drehgelenks
einen in dem Bligel 19 gelagerten Gelenkzapfen 28 auf-
weist, Um eine bessere Fiihrung des Drehgelenks 17 zu
erhalten, ist der Biigel 19 im Bereich des Drehgelenks 17
kreisf8rmig ausgebuchtet (Fig. 6) und die Kunststoff-
buchse 26 entsprechend eingepaBt. .

Im Betrieb greift ein nicht dargestellter Scheibenwi-
scherarm (meist von einer vorbestimmten Seite) in eine
Scheibenwischerarmaufnahme 30 um das Scheibenwi-
scherblatt 2, 3 in Richtung d zu filhren. Bedingt durch die
Reibung an der Windschutzscheibe 1 werden dabei die
Enden 31 des Scheibenwischerblattes in den horizontal-
gelenkigen Aufhiingungen 17, 18 entsprechend a beziig-
lich der mittleren Bereiche 32 verstellt.

Patentanspriiche

1. Scheibenwischerblatt mit einem Wischergummi
und einem den Wischergummi an dessen Endberei-
chen und mindestens einem mittieren Bereich fas-
senden Gestell, dadurch gekennzeichnet, daB in
dem Gestell (19, 20, 21) eine horizontale reversible
Versetzung (a) zwischen den Endbereichen (31) und
dem mindestens einen mittleren Bereich (32) vorge-
sehen ist.

2. Scheibenwischerblatt nach Anspruch 1, dadurch
gekennzeichnet, daB in dem Gestell (19, 20, 21) min-
destens ein horizontal wirkendes Gelenk (17, 18)
fiir die reversible Verstellung (a) vorgesehen ist.

3. Scheibenwischerblatt nach Anspruch 2, dadurch
gekennzeichnet, daB in dem Gestell {19, 20, 21)
lingsseits zum Wischergummi (23) mindestens ein
kleiner Biigel (21) vorgesehen ist, dessen Enden (22)
dem Wischergummi (23) zugeordnet sind und der
iber eines der Gelenke {18) mit einem Ende eines
iibergeordneten Biigels (20) des Gestells (19, 20, 21)
verbunden ist, der lings zum Wischergummi (23)
angeordnet ist.

4, Scheibenwischerblatt nach Anspruch 3, dadurch
gekennzeichnet, daB der iibergeordnete Bige! (20)
in seinem mittleren Bereich iiber ein weiteres der
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Gelenke (17) mit einem Endbereich eines weiter
{tbergeordneten Bagels (19) des Gestells (19, 20, 21)
verbunden ist, der ebenfalls lings zum Wischer-
gummi (23) angeordnet ist.

5. Scheibenwischerblatt nach einem der Ansprﬁche
2 bis 4, dadurch gekennzeichnet, daB ein oder meh-
rere Langlochgelenke (18) und/oder ein oder meh-
rere Drehgelenke (17) fiir die reversible Verset-
zung (a) in dem Gestell (19, 20, 21) vorgesehen sind.
6. Scheibenwischerblatt nach Anspruch 5 in Verbin-
dung mit Anspruch 3 und/oder 4, dadurch gekenn-
zeichnet, daB die ibergeordneten Biigel (19, 20, 21)
miteinander iiber ein Drehgelenk {17) und/oder ein
dem Wischergummi (23) zugeordneter Biigel (21)
iber ein Langlochgelenk (18) mit dem zugeordne-
ten iibergeordneten Bigel (20) verbunden ist.

7. Scheibenwischerblatt nach einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet, dal
die horizontale Versetzung (a) in Wischrichtung (d)
eine nach konvex wirkende Verbiegung des Wi-
schergummis (23) bedingt.

8. Scheibenwischerblatt nach einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet, daB
die horizontaie Versetzung (a) mit einer Wischum-
kehr des Scheibenwischerblattes (2, 3) gekoppelt
ist.

9. Scheibenwischerblatt nach einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet, da
der Wischergummi (23) in Ruhesteilung konvex in
Richtung auf einen nichstliegenden Scheibenrand
(4) vorgeformt ist.

10. Scheibenwischerblatt nach einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet, daB
die horizontale reversible Versetzung (a) bemessen
ist auf einen im wesentlichen linearen oder, beziig-
lich eines n#ichstliegenden Scheibenrandes (15, 16)
konvexen Verlauf des Wischergummis (23) bei ei-
ner duBersten Wischerposition (11, 12).

Hierzu 2 Seite(n) Zeichnungen
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ABSTRACT:

A horizontal reversible displacement (a) is provided in
the holder
(19,20,21) between the end section (31) and at least one of
the centre sections v
(32). At least one horizontal acting pivot (17,18) for the
reversible
displacement is provided in the holder. At least cne small
bow (21) is
provided in the holder alongside the rubber wiper element
(23) and its ends
(22) joined to it, and is connected by one of the pivots (18)
to one end of a
higher bow (20) on the holder
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Amendments to the specification:

On page 1, line 3, please amend the heading as follows:

Rrior-Art Background of the Invention

On page 1, please amend the first paragraph as follows:

In wiper blades of the present invention type-desecribed-in-the-preamble-to
slaim-1, the support element should assure a predetermined distribution of the -
wiper blade pressing force - often also called pressure — applied by the wiper
arm against the window, over the entire .wiping zone that the wiper blade sweeps
across. Through an appropriate curvature of the unstressed support element —
i.e. when the wiper blade is not resting against the window — the ends of the
wiper strip, which is placed completely against the window during the operation
of the wiper blade, are loaded in the direction of the window by the support
element, which is then under stress, even when the curvature radii of spherically
curved vehicle windows change- in every wiper blade position. The curvature of
the wiper blade must therefore be slightly sharper than the sharpest curvature
measured in the wiping zone of the window to be wiped. The support element
thus replaces the costly support bracket design that has two spring strips
disposed in the wiper strip, which is the kind used in conventional wiper blades

(DE-OS 15 05 357).

2
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On page 3, line 7, please amend the heading as follows:

Advantages Summary of the Invention

Please amend the paragraph bridging pages 5-6 as follows:

The wiper blade according to the invention ~with-the-features-of elairn-10.
has the advantage that only one parameter has to be varied in order to adjust the
outwardly decreasing contact force distribution. The curvature or the c'urvatl._lre
progression along the support element can be preset in freely programmable
bending machines. As a result, short trial runs ¢an aiso be carried out to
optimize the contact force distribution and therefore the curvature progression
rapidly and without a great deal of expense. It is particularly advantageous if the
coordinate that governs the curvature progression extends along the inertial
element. This eliminates the need for complex reverse calculations in a
Cartesian coordinate system in which each change in a position x requires a

shifting of the subsequent “x values”.

Please amend the paragraph bridging pages 6-7 as follows:

A wiper blade according to the invention ~with-the-features-of-clalm-15,
excels in that without special adaptation, an excellent wiping result is achieved
for average window types. The very simple steps taken result in the fact that the
contact force distribution fulfills the requirements in most cases. The support
paints mentioned above are sufficiently precise to usé as the basis for a

curvature progression to be maintained.

3
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On page 7, please amend the second paragraph as follows:

in-claim-16: Even with complex window curvature progressions, the wiping
quality can be increased by presetting the contact force distribution to particular
support points. Itis nevertheless possible to design the wiper blade without
complex calculations. The curvature progression can be essentially
predetermined and can be optimized by means of simple trials. An excellent
wiping quality is assured as long as the prerequisites are met that the contact
force distribution that prevails when the wiper blade Is pressed against the:
window to be wiped is greater in a region approximately halfway between the

center and the end of the wiper blade than it is at the end of the wiper blade.

On page 14, please amend the paragraph contained in lines 3-5 as

follows:

For the most frequently occurring case of a rectangular profile 40, as

shown in Fig—3 Figures 8 and 8, the moment of inertia is determined by:

On page 14, please amend the fourth paragraph as follows:
If the support element 12 is divided into two separate spring bars 42 and
44, as shown in £ig—4: Fig. 5, then in the above considerations In the first

approximation, the width b can be assumed to be the sum of the individual widths

4
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b1 and b2: b= b; + b;. Hence simple relations between the width and thickness

of a support element can also be deduced for systems of this kind.

On page 15, please amend the second paragraph as foliows:

In order to achieve the quietest possible tilting over of the wiper lip 28 from
its one drag position into its other drag position, the support element 12 that is
used to distribute the contact force (arrow 24) is designed so that the contact
force of the wiper strip 24, or rather the wiper lip 28, against the window surface
26 s greater in its middle section 36 (Fg—4+H-that tl_@g‘ in at least one of the two

end sections 38.

On page 18, please amend the paragraph contained in lines 6-21 as
follows:

It has turmed out that favorable wiping results can be achieved if the
curvature K along the adaptive coordinate s is such that the contact force
distribution, which prevails when the wiper blade Is pressed against a flat
window, is greater than in a region approximately halfway between the center
and the end of the wiper blade than it is at the end of the wiper blade.' Figs. 8
and 9 shbw this region 48 50 for one side. The invention is based on the |
knowledge is of less significance than the relation between e that the progression
of the contact force distribution p in the region 48 50 to the contact force
distribution p at the ends of the wiper blade. The overall length L of a wiper

blade is plotted in Figs. 8 and 9, respectively, in which the connecting element 16

5
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is disposed in the center of the wiper blade so that the wiper blade ends each

occupy the value 0.5 L.

6
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Amendments to the claims:

Claims 1-18: (canceléd)

19.  (currently amended) A wiper blade for windows —in-particular
ef—me%eF-vehiele;, comprising:

with at least one support element (12), a wiper strip (14), and a connecting
device (16) for a wiper arm (18), wherein the support element (1 25 Is an
elongated, flat bar to which the wiper strip (14} and the connecting device (16)
are attached, eharacterized-in-that wherein the support element (12) has a cross

sectional profile in which

wa*L2

< 0.009,

48°E%,

where Fy is the an actual contact force exerted on the wiper blade by the wiper
arm (18) or is the a contact force for wﬁich the wiper blade was originally
designed, L Is the a length of the support element (12), E is the an elasticity
modulus of the support element (12), and |- is the 3 moment of inertia of the a
cross sectional profile around the g z-axis perpendicular to an s-axis, which »

adapts along with the support element (12), and perpendicular to a y-axis,

whersin the support element (12) has a substantially rectangular'cmss sectional

profile (40}, with a substantially constant width b and a substantially constant

thickness d.

7
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20, (currently amended) The wiper blade according to claim 19,
characterzed-inthat wherein
wa »* LZ
< 0.005.
48*E*l;;

21. (canceled)

22. (cumrently amended) The wiper blade according to claim 19,
characterizedn-that wherein the support element (12) is comprised of at least
two individual bars (42, 44) and that wherein the widths (b1, b2) of the individual

bars (42, 44) add up to a total width b.

23. (currently amended) The wiper blade according to claim 19,
characterized-inthat wherein the width b and the thickness d of the support

element (12) are selected so that

wa x L2
== < 0.009.
4*E*d"b®
24.  (currently amended) The wiper blade according to claim 19,

charasterized-in-that wherein the width b and the thickness d of the flat bar are

selected so that

: 8
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wa » LZ
- < 0.005.
4*E*d*b3
25. (currently amended) A wiper biade for windows —n-particutar

ef-motorvohicles, comprising: with

at least one support element (12), a wiper strip (14), and a connegcting
device (16) for a wiper arm (18), wherein the support element (12) is an
elongated, flat bar to which tbe wiper strip (14) and the connecting device (16)

are attached, in-particularaccording-to-one-oithe-precedingelaims;

eharacterized-in-that wherein the support element (12) has a cross

sectional profile (40) which produces a lateral deflection angle of at least one of

the support element ends in relation to the g longitudinal span of the support

element of y < 0.5° -in-partieular<-0-3° against the window (28), when the wiper

blade is moved on the window (28) Iateral to its longitudinal span, and the friction

coefficient between the window (26) and the wiper strip (14) is approximately 1,

wherein the support element (12) has a substantially rectangular cross sectional
profile (40)_ with a substantially constant width b and a substantially copstant

thickness d..

26.  (currently amended) A wiper blade for windows, in-paricular
of- motervehisles; with comprising:
at least one support element (12), a wiper strip (14), and a connecting

device (18) for a wiper arm (18), wherein the support element (12) is an

9
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elongated, flat bar to which the wiper strip (14) and the connecting device (16)

are attached, in
charasterized-in-that wherein the support element has a length L, a width b, and
a thickness d such that |

20L2% < bd? < 4012

in which L is given in meters and b and d are given in millimeters, wherein

the support element (12) has a substantially rectangular cross sectional profile

{40), with a substantially constant width b and a substantially constant thickness

d.

-

27.  (currently amended) The wiper blade according to claim 26,
charactorzed-in-that wherein the support element is comprised of two spring

bars, wherein each spring bar has a width and wherein the widths of the spring
bars whese-widths-are added to-each-other together.

28. (currently amended) A wiper blade for windows (15) in
particular-of-motorvehicles, with comprising:

at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper amm (18) which presses the wiper blade (10)
against the window (15) i'n an operating position, wherein the support element
(12) is an elongated, flat bar to which the wiper strip (14) and the connecting

device (16) are attached, and which has a curvature when it is not loaded by the

wiper arm (18), inparticularaccording-to-one-of-the-preceding-elaimss

_ 10
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eharacterized-in-that wherein the curvature along a coordinate (s), which follows

the a longitudinal span of the support element (12}, has values such that the a
second derivative of the curvature as a function of this coordinate (8)is
essentially proportional to a contact force distribution p (s), which is produced .
when the wiper blade (10) is pressed against a flat window (15), and that

wherein the contact force distribution decreases toward at least one end, wherein

the support element (12) has a substantially rectangular cross sectional profile

(. 40). with a substaptially constant width b and a substantially constant thickness

d..
29.  (currently amended) The wiper blade according to claim 28,

eharacterized-in-that wherein | |

IR dMs) p(s)

=

s = coordinate alor;g the support element

K(s) = curvature of the support element

M(s) = bending moment

E = elasticity modulus

| = surface moment of inertia of the support element in relation to the a

neutral axis

p(s) = specific force per unit length = contact foree distribution

Il
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30. (currently amended) A wiper blade for windows (15), ir
parietiar-of-meter-vehisles; comprising:

with at last one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper arm (18) which presses the wiper blade (10)
against the window (15) in an operating position, wherein the support element
(12) is an elongated, flat bar to which the wiper strip (14) and the connecting

device (16) are attached, and which has a curvature when it is not loaded by the

wiper arm (18), i

characterized-in-that wherein the curvature along a coordinate (s), which follows

the a longitudinal span of the support element (12), has values such thatthe a
second derivative of the curvature as a function of this coordinate (s) minus the

second derivative of the curvature of the window (15) decreases from a middle

region (40) toward the-ends end regions, wherein the support element (12) has a

substantially rectanqular cross sectional profile (40), with a substantially constant

width b and a substantially constant thickness d..

31. (currently amended) The wiper blade according to claim 30,

charasterized-inthat wherein the middle region (40) is the a location of the

connecting device (16).

32. (currently amended) The wiper blade according to claim 30,
charasterizedHn-that wherein
PKs)  p(s) o Kuindow (S)

+

12 |
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ds? E*i ds?
s = coordinate along the support element
K(s) = curvature of the support element
M(s) = bending moment
E = elasticity modulus
I = surface moment of inertia of the support elemént inrelationtothe a
neutral axis
p(s) = specific force per unit length = contact force distribution
33. (currently amended) A wiper blade for windows (15), in

particularof-metor-vehicles; comprising:

with at least one elongated support element (12), a wiper strip (14), and a
connecting.devioe (16) for a wiper arm (18) which presses the wiper blade (10)
against the window (15) in an operating position, wherein the support element
(12) is an elongated, flat bar to which the wiper strip (14) and the connecting
device (16) are attached, and which has a curvature when it is not loaded by the
wiper arm (18), lnparicularaccording-to-one-of the preceding-claims;
characterized-inthat wherein the curvature along a coordinate (s), which follows
the a longitudinal span of the support element (12), has values such that the a
contact force distribution p(s), whicH prevails when the wiper blade (10) is
pressed against a flat window (15) is greater in a region (40) approximately -

haliway between the a center and the an end of the wiper blade (10) than it is at

13
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the end of the wiper blade (10), wherein the support element (12) has a
substantially rectangular cross sectional profile (40), with a substantiajly constant
width b and a substantially constant thickness d..

34. (currently amended) A wiper blade for windows (15), in
pattiouiar-of-motorvehicles—with comprising:

at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper arm 218) which presses the wiper blade (10)
against the window (15) in an operating position, wherein the support element
(12) Is an elongated, flat bar to which the wiper strip (14) and the connecting

device {18) are attached, and which has a curvature when it is not loaded by the

wiper arm (18), if¢

characterized-in-that wherein the curvature along a coordinate (s), which follows
the a longitudinal span of the support element (12), has values such thatthe a
contact force distribution p (s), which prevails when the wiper blade (10) is
pressed against the window (15) to be wiped, is greater in a region {48)
approximately halfway between the a center and the an end of the wiper blade
(10) than it is at the end of the wiper biade (10), wherein the support element (12)
has a substantially rectangular cross sectional profile (40), with a substantially

constant width b and a substantially constant thickness d..

‘ 14
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35. (currently amended) A method for producing a wiper blade
assembly according to claim 19, sharacterized-by-means-of comg[isin' g the
following presess steps:

determination-of determining the length L and adapted contact force Fys
required for the window to be wiped,

determnination-of determining the a width b and the a thickness d,

determination-of the determining a curvature progression K(s),

bending of the support element,

connectien-of connecting the supporting element, wiper strip, and

connecting device.

36. (currently amended) The method according to claim 35,
characterized-by-means-efcomprising the following presess steps:

- determination-of determining the length L and the ¢ross sectional
profile, particularly the width b and the thickness d by means of experimental
values,

- determination-of determining a contact force Fyr and a contact force
distribution p for a flat window, which assures a favorable wiping quality, likewise
by means of experimental values,

- measurementof measuring the cu.rvature progression Kyingow Of the
window, '

- double derivation of this curvature progression Kyindow 0f the

window as a function of a coordinate that adapts along with the curvature,

15 .
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- calculation-of calculating the second dearivative of the curvature
progression K(s) of the support element according to ke an above relation,
- double integration yields the a desired curvature progression K(s)

of the support element.

37. (new) The wiper blade according to claim 25, wherein the

longitudinal span is < 0.3°.

16
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REMARKS

The present amendment is submitted in response to the Office Action .
dated September 10, 2003, which set a three-month period for response. Filed
herewith is a Request for a Two-month Extension of Time, making this
amendment due by February 10, 2004.

Claims 19-36 are pending in this application.

In the Office Action, the drawings and specification were objected to for
various informalities. Claims 21, 26-30 and 32-36 were objected to for various
informalities. Claims 26-27 were rejected under 35 U.S.C. 112, first paragraph,
as failing to comply with the enablement requirement. Claims 19-36 stand
rejected under 35 U.S.C. 112, second paragraph, as being indefinite. Claims 19-
21 and 23-24 were rejected under 35 U.S.C. 102(b) as being anticipated by U.S.
Patent No. 5,485,650 to Swanepoel (Swanepoel ‘650). Claims 19-21, 23-24, 28,
30, 31, and 33-36 were rejected under 35 U.S.C. 102(b) as being anticipated by
U.S. Patent No. 6,325,564 to Swanepoel (Swanepoel ‘564). Claims 22 and 27
stand rejected under 35 U.S.C. 103(a) as being unpatentable over Swanepoel in
view of U.S. Patent No. 3,192,551 to Appel. Claim 25 was rejected under 35
U.S.C. 103(a) as being unpatentable over Swanepoel in view of U.S. Patent No.
4,045,838 to Porter. Claim 35 was rejected under 35 U.S.C. 103(a) as being
unpatentable over Swanepoel in view of U.S. Patent No. 3,1 92,551 to Appel.

| In the present amendment, the drawings and spéciﬁcation have been

amended to address the noted objections. The claims have been amended

17
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generally to adopt standard U.S. claim format and to address the various formal
objections and rejections under Section 112, second paragraph.

In the Office Action, on page 2, paragraph 4, the Examiner notes that on
page 4, paragraphs 2 and 3 and page 13, values were named (0.005 and 0.009),
which were designated both as a proportion and as an another. The Applicant
notes that an angle reading in radians is a ratio up to 2 pi, and thus represents a
proportion.

It is generally known that the ratio information is not described in radians.
In the specification, page 13, last paragraph, the practitioner is provided with the
interrelationship that the angle gamma is provided in a degree dimension as well
as in a radian dimension. Since here the values of 0.009 and 0.005 are
mentioned explicitly, for the practitioner, this interrelationship is clear.

With regard to the objection hoted on page 4, paragraph 7 of the Office
Action, the Applicant respectfully submits that, as with all patent applications, this
application is directed to a practitioner of ordinary skilt in the relevantart. An .
average practitioners that when a quantity p(s) is used in a formula that this
represents a functional dependency of a quantity p from a quantity s. For the
practitioner, it would be clear that this functionalities are not to be confused with.
the reference numerals, which are used only to designate a coordinate.
However, if the Examiner still believes that these designations are confusing, the

Applicant can amend the specification further to replace or delete the reference

numeral use of (s).

18
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With regard to the rejection under Section 112, paragraph 1, stated on
page 4, paragraph 8, the Applicant must again respectfully disagree. It is
common to provide value ranges in the form of inequalities, whereby the value
ranges themselves are dependent on parameters. In the present casé, the
practitioner obtains the manufacturing instruction for the spring bars of the wiper
blade that the values for the width and the thickness of the spring bars may lie
only in ranges, which are determined by the length of the spring bars. These
‘types of relationships are represented in science by means of proportionalities,

“while in technology, rather, with proportionality constants, which make possible a

" conversion of one value rangé into the other, or with dimensionless values, the
statement of the dimensions takes place separately. For purposes of clarity of
this interrelationship, the Applicant has chosen the latter variation. It is known to
represent such dimensionless values, in particular, with tables, in which the
values themselves are set forth as simple numbers and the dimensions are
provided within the column headings.

Attached hereto is such a table by way of example from a table book
dated 1975, in which for various types of wire, the mass in kilograms per meter
can be derived, when a quantity (d, a, s) correlated with the wire diameter Iiés in
millimeters.

The practitioner can determined, based on the correlation provided in the
specification, for a wiper blade with a length of 700 mm, in which value range the

width for the spring bars must lie, when this has a thickness of 1 mm, for

example:

19
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20 * (0.7 <b * 12 < 40 * (0.7)°

9.8<b<196

for the width in mm. For the practitioner, this information is clear. Also for
the practitioner, claim 27, in view of Figure 5, is also clear.

Claims 19-21 and 23-24 were rejected under Section 102 as being
anticipated by the Swanepoel '650 patent. This reference relates to the lateral
rigidity of a spring bar for a wiper blade. Accordingly, the force noted in column
3, lines 38-41 of 1 N also presses parallel to the Z axis — that is, parallel to the
windshield. This is not the force that presses the wiper arm onto the wiper blade.
Since this force is neither disclosed nor suggested in Swanepoel ‘650, this
reference cannot be viewed as anticipatory of the ;;resent invention as defined in
claim 19,

Swanepoel ‘650 shows and describes a wiper blade whose spring contact
strip tapes continuously from the center to the tips (column three, lines 36 and -
37). The width extends from the tip (6 mm) to the center (11) just under 100%; -
with the tightness (0.22 mm to 1.29 mrh), the increase amounts to just under
500%. Thus, Swanepoel fails to show or suggest the substantially constant
width and thickness of the present invention.

Thus, the rejection of the claims under Section 102 cannot be maintained.
A prior art reference anticipates a claim only if the reference discloses every
limitation of the claim. Absence from the reference of any claimed element

negates anticipation. Row v. Dror, 42 USPQ 2d 1550, 1553 (Fed. Cir. 1997).

20 |
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Claims 19-21, 23-24, 28, 30, 31, and 33-36 were rejected under Section
102 as being anticipated by Swanepoel ‘564, and example 2 of this reference is
specifically noted. Based on the tapered geometry of the spring bars, values
between 0.0008 (center) and 0.016 (ends) can be determined. Thus, the wiper
blade of example 2 of Swanepoel ‘564 lies outside of the range provided in the
present application. In other words, by the teachings of the present invention,
the practitioner would not leam how to design a wiper blade like that described in
Swanepoel '564. Swanepoél ‘564 actually téaches away from the present
invention. Thus, the rejection under Section 102 is not proper.

Also, Swanepoel ‘564 teaches the practitioner to design wiper blades with
outwardly increasing spring bars. In example 2 of Swanepoel ‘584, the width
must increase from 6 mm to 11 mm (just under 100% énd the thickness
increases from 0.43' mm to 1.15 mm (over 160%). Again, no constant thickness
and width is provided.

For a prior art reference to anticipate a claim, the reference must disclose
each and every element of the claims with sufficient clarity to provide its |
existence in the prior art. Motorola, Inc. v. Interdigital Tech. Corp., 43 USPQ
2d 1481, 1490 (Fed. Cir. 1997).

To more clearly define the present invention over the cited references,
claim 19 has been amended to add the features of claim 21, which has been
canceled. For the practitioner, the limitations “substantially constant” is clear and
requires no further explanation. It is clear to the practitioner tﬁat an exact

dimensional accuracy is only theoretically obtainable. In practice, always

21
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tolerance fluctuations are provided, which by expensive processes can be
maintained at a minimum, but which cannot be avoided. In addition, it is also
necessary to apply indentations or recesseson a spring band so that end caps,

- spoilers or the like can be attached. Thus, the width or the thickness, remaining
constant, do not essentially affect the geometry and technical behavior of the
spring bars.

In paragraph 13 of the Office Action, the limitations of claim 25 are
rejected as obvious over Swanepoel ‘564 and Porter. As previously noted
above, the teachings of Swanepoel ‘564 guide the practitioner away from the

- present invention. In Porter, only a known friction value is provided. This friction
value is provided only for completion of the teachings. This is necessary
because the provided maximal deflection depends on the proportions of the
window. From the information that the provided deflection should be considered -
fro a determined friction value, the practitioner obtains a specific teaching. This
teachings is neither provided in Swanepoel '564 alone or in combination with
Porter.

Since also in Porter, no further teachings are provided which will lead the
practitioner to the present invention when combine with Swanepoel ‘564, the - |
rejection under Section 103 cannot be maintained.

Also for the reasons set forth above with regard to the patentability of

claim 19, claim 35, the method claim, also is patentable over the cited

references.

22
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For the reasons set forth above, the Applicant respectfully submits that
claims 19-37 are patentable over the cited references. The Applicant further
requests withdrawal of the rejections under 35 U.S.C. 102 and 103 and
reconsideration of the claims as herein amended.

In light of the foregoing arguments in support of patentability, the Applicant
respectfully submits that this application stands in condition for allowance. Action
to this end is courteously solicited.

Should the Examiner have any further comments or suggestions, the
undersigned would very much welcome a telephone call in order to discuss

. appropriate claim language that will place the application into condition for

allowance.

Respectfully submitted,

Huntington, New York 11743
631-549-4700

23
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UNITED STATES PATENT AND TRADEMARK QFFICE

Examiner- Cole, L. Art Unit: 1744
Inre:
Applicant. DE BLOCK, P.
Serial No.: 09/786,852
Filed: May 3, 2001

SUPPLEMENTAL AMENDMENT
April 8, 2004
Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia
Sir:
Supplementary to the previous Amendment and in connection

with the interview with the Examiner, please amend the application as

follows:
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CERTIFICATE OF TRANSMISSION BY FACSIMILE (37 CFR 1.8) Dacket No.
Applicant(s): DE BLOCK , 1524
Serial No. Filing Date Examiner Group Ast Unit
09/786,852 05/03/2001 COLE, L. 1744

Invention: WIPER BLADE FOR WINDSHIELDS, ESPECIALLY...

RECEIVED
CENTRAL FAX CENTER

APR 0 8 2004

——; 0l

| hereby certify that this

(I'denify type of correspondence)
is being facsimile transmitted to the United States Patent and Trademark Office (Fax. No. (703) 872 9306

on ’ APRIL 8, 2004 jr—?/ CQ 73 ﬁw

(Date)

MICHAEL J. STRIKER

)

(Tvped or Prirged Name of Ferson Signing Certificate) B

// (Signature)

Note: Each paper must have its own certificate of mailing.
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In the claims.

Claims 1-18 cancelled.

19.  (currently amended) A wiper blade for windows, comprising:
at least one support elemenf (12), awiper strip (14), and a connecting
device (16) for a wiper arm (18), wherein the support element (12) is an
elongated, flat bar to which the wiper strip (14) and the connecting device
(16) are attached, wherein the support element (12) has a cross sectional

profile in which

wa * L2
- < 0.009,
48*E7,

where F,, is an actual contact force exerted on the wiper blade by the wiper

arm (18)-er-is—a—contact—feree

designedin condition when it is pressed against a window, L is alength of the

support element (12), E is an elasticity modulus of the support element (12),
and |, is a moment of inertia of a cross sectional profile around a z-axis
perpendicular to an s-axis, which adapts along with the supportelement (12),

and perpendicular to a y-axis, wherein the support element (12) has a

2-
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substantially rectangular cross sectional profile (40), with a substantially

constant width b and a substantially constant thickness d.

20. (Previously presented) The wiper blade according to claim 19,

wherein

/

Fur "L

< 0.005.
48*€*l,,

Claim 21 cancellied.

22.  (Previously presented) The wiper blade according to claim 19,
wherein the support element (12) is comprised of at least two individual bars
(42, 44) and wherein widths (b1, b2) of the individual bars (42, 44) add up to

a total width b.
Claims 23-24 cancelled.

25.  (Previously presented) Awiper blade for windows, comprising:
at least one support element (12), a wiper strip (14), and a connecting

device (16) for a wiper arm (18), wherein the support element (12) is an
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elongated, flat bar to which the wiper strip (14) and the connecting device
(16) are attached,

wherein the support element (12) has a cross sectional profile (40)
which produces a lateral deflection angle of at least one of the support
element ends in relation to a longitudinal span of the support elementof y <
0.5° against the window (26), when the wiper blade is moved on the window
(26) lateral to its longitudinal span, and the friction coefficient between the
window (26) and the wiper strip (14) is approximately 1, wherein the support
element (12) has a substantially rectangular cross sectional profile (40), with

a substantially constant width b and a substantially constant thickness d..

26. (Previously presented)} A wiper blade for windows, comprising:

atleast one support element (12), a wiper strip (14), and a connecting
device (16) for a wiper arm (1 8), wherein the support element (12) is an
elongated, flat bar to which the wiper strip (14) and the connecling device
(16) are attached, wherein the supportelementhas alengthlL, a width b, and
a thickness d such that

2012 < bd® < 401

in which L is given in meters and b and d are given iﬁ millimeters,

wherein the support element (12) has a substantially rectangular cross

4-
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sectional profile (40), with a substantially constant width b and a substantially

constant thickness d..

27. (Previously presented) The wiper blade according to claim 26,
wherein the support element is comprised of two spring bars, wherein each
spring bar has a width and wherein the widths of the spring bars are added

together.

28. (Previously presented) A wiper blade for windows (15),
comprising:

at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper armn (18) which presses the wiper blade
(10) against the window (15) in an operating position, wherein the support
element (12) is an elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
not loaded by the wiper arm {18), wherein the curvature along a coordinate
(s), which follows a longitudinal span of the support element (12), has values
such that a second derivative of the curvature as a function of this coordinate
(s) is essentially proportional to a contact force distribution p (s), which is
produced when the wiper blade (10) is pressed against a flat window (15),

and wherein the contact force distribution décreases toward at [east one end,

|
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wherein the support element (12) has a substantially rectangular cross
sectional profile (40), with a substantially constant width b and a substantially

constant thickness d..

29. (Previously presented) The wiper blade according to claim 28,

wherein
dPK(s) d*M(s) p(s)
= rE*l = ——
ds® ds® . E*!
s = coordinate along the support element
K(s) = curvature of the support element
M(s) = bending moment
E = elasticity modulus

1 = surface moment of inertia of the support element in relation to
a neutral axis

p(s) = specific force per unit length = contact force distribution

30. (Previously presented) A wiper blade for windows (15),
comprising:

at last one elongated support element (12), a wiper strip (14), and a
cohnecting device (16) for a wiper arm (18) which presses the wiper blade

(10) against the window (15) in an operating position, wherein the support -

-6-
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element (12) is an elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
not loaded by the wiper arm (18), wherein the curvature along a coordinate
(s), which follows a longitudinal span of the support element (12), has values
such that a second derivative of the curvature as a function of this coordinate
(s) minus the second derivative of the curvature of the window (15)
decreases from a middle region (40) toward end regidns, wherein the
support element (12) has a substantially rectangular cross sectional profile
(40), with a substantially constant width b and a substantially constant

thickness d..

31.  (Previously presented) The wiper blade according to claim 30,

wherein the middle region (40) is a location of the connecting device (16).

32.  (Previously presented) The wiper blade according to claim 30,
wherein

de(S) p (S) dz Kwindow (S)
= +

ds? E*! ds?

coordinate along the support element

77
il

K(s) curvature of the support element

-7-
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M(s) = bending moment
E = elasticity modulus

} = surface moment of inertia of the support element in relation to
a neutral axis

ps) = specific force per unit length = contact force distribution

33. (Previously pres'ented) A wiper blade for windows (15),
compfising:
at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper arm (1 8) which presses the wiper blade
(10) against the window (15) in an operating position, wherein the support
element (12) is an elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
not loaded by the wiper arm (18), wherein the curvature along a coordinate
(s), which follows a longitudinal span of the éuppoﬂ element (12), has values
such that a contact force distribution p(s), which prevails when the wiper
blade (10) is preésed against a flat window (15) is greater in a region (40)
approximately halfway between a center and an end of the wiper blade (10)
than it is at the end of the wiper blade (10), wherein the support element (12)
has a substantially rectangular cross sectional profile (40), with a

substantially constant width b and a substantially constant thickness d..

8-
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34. (Previously presented) A wiper blade for windows (15),
comprising:

at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper arm (18) which presses the wiper blade
(10) against the window (15) in an operating position, wherein the support
element (12) is an elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
not loaded by the wiper arm (18), whérein the curvature along a coordinate
(s), which follows a longitudinal span of the support element (12), has values
such that a contact force distribution p (s), which prevails when the wiper
blade (10} is pressed against the window (15) to be wiped, is greater in a
region approximately_ halfway between a center and an end of the wiper
blade (10) than it is at the end of the wiper blade (1'0), wherein the support
element (12) has a substantially rectangular cross sectional profile (40), with

a substantially constant width b and a substantially constant thickness d..

35. (Previously presented) A method for producing a wiper blade
assembly according to claim 19, comprising the following steps:

determining the length L and adapted contactforce F; required for the
window to be wiped,

determining a width b and a thickness d,

-0-
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determining a curvature progression K(s),
bending the support element,

connecting the supporting element, wiper strip, and connecting device.

36. (Previously presented) The method according to claim 35,
comprising the following steps:

- determining the length L and the cross sectional profile,
particularly the width b and the thickness d by means of experimental values,

- determining a contact force F, and a contact force distribution
p for a flat window, which assures a favorable wiping quality, likewise by
means of experimental values,

- measuring the curvature progression K ..., of the window,

- double derivation of this curvature progression K, of the
window as a function of a coordinate that adapts along with the curvature,

- calculating the second derivative of the curvature progression
K(s) of the support element according to an above relation,

- double integration yields a desired curvature progression K(s)

of the support element.

37.  (Previously presented) The wiper blade according to claim 25,

wherein the longitudinal span is < 0.3".

-10-
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REMARKS

This Amendment is submitted supplementary to the previous

Amendment and in connection with. the interview with the Examiner.

During the interview it was determined that claim 19 had to be
amended to more clearly define the present invention, and some claims are

redundant.

With the present Amendment, claim 19 has been amended and

two claims have been canceled.

Reconsideration and allowance of the present application is

most respectfully requested.

Should the Examiner require or consider it advisable that the
specification, claims and/or drawings be further amended or corrected in
formal respects in order to place this case in condition for final allowance,
then it is respectfully requested that such amendments or corrections be
carried out by Examiner's Amendment, and the case be passed to issue.

Alternatively, should the Examiner feel that a personal discussion might be

-11-
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~

helpful in advancing this case to allowance, he is invited to telephone the

undersigned (at 631-549-4700).

Respectfully submifted,

;;:Z;;;g::j:;er (:'-“'"""’rza—
Attofne¢ for Applicants

Reg. No. 27233

-12-
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WwWW.usplo.gov

l ATTORNEY DOCKET NO. ] CONFIRMATION NO. | ’¢\/

[ appicationno. | FILING DATE | FIRST NAMED INVENTOR
09/786,852 05/03/2001 Peter De Block 1524 6623 /
7590 05/21/2004 | EXAMINER I
Striker Striker & Stenby COLE, LAURA C

103 East Neck Road
Huntington, NY 11743

I ART UNIT PAPER NUMBER I

1744

DATE MAILED: 05/21/2004

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

09/786,852 DE BLOCK, PETER
Office Action Summary Examiner Art Unit

Laura C Cole 1744

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 08 April 2004.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Claim(s) 19,20,22 and 25-37 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5[ Claim(s) 19,20,22,25 and 28-37 is/are allowed.
6)X] Claim(s) 26 and 27 is/are rejected.
7)X] Claim(s) 25-34 and 37 is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 09 March 2001 is/are: a)[ accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJ Al b)[] Some * ¢)[] None of:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. _
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [_] Notice of References Cited (PT0O-892) 4) [X interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. 03312004 .

3) [ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) ] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date ) 6) [X] Other: "Data Sheet".

U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) Office Action Summary COStEyEf)aﬁiﬁﬁqu'%QD% 03266004
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DETAILED ACTION
Double Patenting
1. Claim 34 is objected to under 37 CFR 1.75 as being a substantial duplicate of
claim 33. When two claims in an application are duplicates or else are so close in
content that they both cover the same thing, despite a slight difference in wording, it is
proper after allowing one claim to object to the other as being a substantial duplicate of
the allowed claim. See MPEP § 706.03(k).
Claim Objections
2. Claims 25-34, and 37 are objected to because of the following informalities:
Claims 25, 26, 28, 30, 33, and 34 each have incorrect punctuation (“.."”) at the
end of each of the claims.
Claim 29 is missing a period (“.”) at the end of the claim.
Appropriate correction is required.
Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

3. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Swanepoel, USPN 5,325,564 in view of Appel, USPN 3,192,551.
Swanepoel discloses the invention as claimed, including a support element (10),

a wiper strip (12), a connecting device (14), wherein the support element is an
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elongated flat bar (Figure 3) to which the wiper strip (12) is attached (see Figures 1-3),
wherein the support element has a length, width, and thickness such that 20L% <bd?
<40L? in which L is given in meters and b and d are given in millimeters, see Column B
of the data sheet. The highlighted portion of Column B indicates that over the range of
widths (b) and thicknesses (d), the support element of Swanepoel uses width and
thickness parameters that fall into the range of 20L% <bd® <40L2. Further, Swanepoel
includes that the support element has a curvature when not loaded by the arm (see
Figure 2), wherein the curvature along a coordinate (s) has values such that a second
derivative of the curvature as a function of this coordinate (s) is essentially proportional
to a contact force distribution p(s) (Column 1 Lines 23-28). Swanepoel does not
disclose that the support element has a substantially rectangular cross sectional profile
with a substantially constant width b and a substantially constant thickness d.

Appel discloses a windshield wiper blade assembly that includes a number of
embodiments relating to the properties of the supporting element (elasticity, curvature,
load, length, dimensions) in order to provide a constant loading of pressure throughout
the length of the wiper blade (Column 1 Lines 16-41). Appel demonstrates assemblies
with support elements of constant widths and thickness (Figure 1) and tapering widths
and thickness (Figures 2 and 3).

It would have been obvious for one of ordinary skill in the art to modify
Swanepoel and have the support element be a substantially rectangular cross sectional
profile with a substantially constant width and thickness, as Appel teaches, in order to

provide a substantially uniform pressure on a flat windshield surface. Further it would
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have been obvious for one of ordinary skill in the art to use values of width and
thickness of Swanepoel presents that are in the range of 20L2 <bd? <40L? to optimize
the support element to have a certain critical result. Furthermore, it is not inventive to
discover the optimum or workable ranges by routine experimentation. See MPEP
2144.05 11 A.

4. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Swanepoel, USPN 5,325,564 in view of Appel, USPN 3,192,551.

Swanepoel and Appel disclose all elements above, however Swanepoel does not
include a support element that is comprised of two spring bars that each has a width.

In Appel, Figures 6, and 10-15 display two individual bars having separate widths that
would add up to a total width when computing the pressure-curvature relationship
(Column 2 Lines 37-41). The “gap” between the bars is provided as a securement
means of a rib (40) for a wiper blade.

It would have been obvious for one of ordinary skill in the art to modify
Swanepoel to have two individual bars as Appel teaches in order to accommodate an
alternative method of securing a wiper blade to the support element while maintaining a
pressure and geometric relationship.

Allowable Subject Matter
5. Claims 19-20, 22, 25, and 28-37 are allowed.
6. The following is a statement of reasons for the indication of allowable subject

matter:
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None of the prior art made of record includes a wiper blade comprising a support
element, wiper strip, wiper arm, the cross sectional profile in which there is a value less
than 0.009 and less than 0.005, or less than 0.5° and less than 0.3°, and in where the
force is an actual contact force exerted on the wiper blade by the wiper arm in condition
when it is pressed against a window. The “force” of Swanepoel is the force to straighten
the support element.

Further, none of the prior art made of record includes a support element having a
curvature along a coordinate which follows a span of the support element, having
values such that a second derivative of the curvature as a function of this coordinate
being proportional to a contact force distribution, wherein the contact force distribution
decreases toward at least one end. Swanepoel discloses the opposite, in that the
contact force distribution increases towards at least one end (Column 1 Lines 23-28).
Also, none of the prior art includes that the contact force distribution is greater in a
region approximately halfway between a center and an end of the wiper blade than it is
at the end of the wiper blade.

Applicants Arguments
7. In the response and supplemental response, filed 10 February 2004 and 08 Apiril
2004 respectively, the Applicant contends:

A. In regards to Swanepoel ‘650, the 1N force is not the force that presses the
wiper arm onto the wiper blade.

B. Swanepoel ‘650 and ‘564 fail to show or suggest the substantially constant

width and thickness.
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C. The wiper blade of Swanepoel ‘564 lies outside of the range provided in the
present application.

D. Swanepoel ‘564 does not provide substantially constant width and thickness.

Response to Arguments
8. Applicant’s arguments A-D, see responses, filed 10 February 2004 and 08 April
2004, with respect to the rejection(s)of claim(s) 19-37 under 35 U.S.C. 102 (b) to
Swanepoel ‘650 and ‘564 have been fully considered and are persuasive. Therefore,
the rejection has been withdrawn. However, upon further consideration, a new
ground(s) of rejection is made in view of Swanepoel (‘'564) in view of Appel.

Conclusion

9. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.
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10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Laura C Cole whose telephone number is (571) 272-
1272. The examiner can normally be reached on Monday-Thursday, 7:30am - 5pm,

alternating Fridays.

If attempts.to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Robert J Warden can be reached on (571) 272-1281. The fax phone
number for the organization where this application or proceeding is assigned is 703-
872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

Loe
LcC

18 May 2004

Primary Examirier
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Application No. Applicant(s)
. 09/786,852 DE BLOCK, PETER
Interview Summary Examiner Art Unit
Laura C Cole 1744

All participants (applicant, applicant’s representative, PTO personnel):

(1) Laura C Cole. (3)Mr._Zborovsky.
(2) Gary Graham. (4) .

Date of Interview: 31 March 2004.

Type: a)[] Telephonic b)[] Video Conference
¢)IX Personal [copy given to: 1)[X] applicant  2)[_] applicant’s representative]

Exhibit shown or demonstration conducted: d)[_] Yes e)X No.
If Yes, brief description:

Claim(s) discussed: 19-37.
Identification of prior art discussed: N/A.
Agreement with respect to the claims f)[_] was reached. g)[_] was not reached. h)X] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Discussed Amendment of 10 February 2004, clarified equation of Claim 19.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY
FORM, WICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See
Summary of Record of Interview requirements on reverse side or on attached sheet.

Examiner Note: You must sign this form unless it is an
Attachment to a signed Office action. Examiner’s signature, if required

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary
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Summary of Record of Interview Requirements

Manual of Patent Examining Pracedure (MPEP), Section 713.04, Substance of Interview Must bg Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statément of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an interview of récord in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriaté boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

— Name of applicant

—~ Name of examiner

— Date of interview

- Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— Anindication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Data Sheer
bosed on Swonpocl S0l values
from  Exarmple. 2

Fwf Lim) E d (m) b(m) 1zz CLM19 20Lsqd (m) bdsqgd (mm) 40Lsqd (m) CLM25
6.3 0.44 207E+11  0.00043 0.006 7.74E-12 0.01585964 tips 3.872 1.1094 7.744 2.85473542
6.3 0.44 2.07E+11 0.00044 0.006068 8.19E-12 0.01498029 3.872 1.174860274 7.744 269645264
6.3 0.44 2.07E+11  0.00045 0.006137 8.67E-12 0.01416242 3.872 1.242739726 7.744 254923631
6.3 0.44 207E+11  0.00046 0.006205 9.16E-12 0.01340083 3.872 1.313079452 7.744 241214946
6.3 0.44 2.07E+11 0.00047 0.006274 9.67E-12 0.01269082 3.872 1.385920547 7.744 22843485
6.3 0.44 2.07E+11 0.00048 0.006342 1.02E-11 0.01202818 3.872 1.461304109 7.744 2.16507249
6.3 0.44 207E+11  0.00049 0.006411 1.08E-11 0.01140908 3.872 1.539271232 7.744 2.05363384
6.3 0.44 2.07E+11  0.0005 0006479 1.13E-11 0.01083006 3872 1.619863013 7.744 1.94941016
6.3 0.44 2.07E+11  0.00051 0.006548 1.19E-11 0.01028798 3.872 1.703120547 7.744 185183712
6.3 0.44 2.07E+11 0.00052 0.006616 1.26E-11 0.00978001 3.872  1.78908493 7.744 1.76040226
6.3 0.44 2.07E+11 0.00053 0.006685 1.32E-11 0.00930355 3.872 1.877797258 7.744 1.67463945
6.3 0.44 2.07E+11 0.00054 0.006753 1.39E-11 3.872 1.969208628 7.744 1.59412413
6.3 0.44 207E+11 0.00055 0.006822 1.46E-11 3.872 2.063630135 7.744 1.51846902
6.3 0.44 207E+11 0.00056 0.00689 1.53E-11 3.872 2.160832874 7.744 1.44732036
6.3 0.44 2.07E+11 0.00057 0.006959 1.6E-11 3.872 2.260947942 7.744 1.38035458
63 0.44 2.07E+11  0.00058 0.007027 1.68E-11 3872 2.364016435 7.744 131727535
6.3 0.44 2.07E+11  0.00059 0.007096 1.76E-11 3.872 2.470079448 7.744 1.25781092
6.3 0.44 2.07E+11  0.0006 0.007164 1.84E-11 3.872 2579178078 7.744 1.20171183
6.3 0.44 2.07E+11 0.00061 0.007233 1.92E-11 3.872 269135342 7.744 1.14874875
6.3 0.44 2.07E+11 0.00062 0.007301 2.01E-11 3.872  2.80664657 7.744 1.09871066
6.3 0.44 2.07E+11  0.00063 0.00737 2.1E-11 3.872 2.925098625 7.744 1.05140316
6.3 0.44 2.07E+11 0.00064 0.007438 2.19E-11 3.872 3.046750679 7.744 1.00664697
6.3 0.44 2.07E+11 0.00065 0.007507 2.29E-11 3.872 3.171643829 7.744 0.96427659
6.3 0.44 2.07E+11 0.00066 0.007575 2.39E-11 3.872 3.299819171 7.744 0.92413906
6.3 0.44 2.07E+11 0.00067 0.007644 2.49E-11 3.872 3.431317801 7744 0.8860929
6.3 0.44 2.07E+11  0.00068 0.007712  2.6E-11 3.872 3.566180814 7.744 0.85000711
6.3 0.44 2.07E+11 0.00069 0.007781 2.71E-11 3.872 3.704449307 7.744 0.81576028
6.3 0.44 2.07E+11  0.0007 0.007849 2.82E-11} 3.872 3.846164375 7.744  0.7832398
6.3 0.44 2.07E+11 0.00071 0.007918 2.94E-11 3.872{ 399 14] 7.744  0.7523411
6.3 0.44 2.07E+11  0.00072 0.007986 3.06E-11 3.872 : 7.744 0.72296703
6.3 0.44 2.07E+11  0.00073 0.008055 3.18E-11 3.872 7.744 0.69502722
6.3 0.44 2.07E+11 0.00074 0.008123 3.31E-11 3.872 7.744 0.66843757
63 0.44 2.07E+11 0.00075 0.008192 3.44E-11 3.872 7.744 0.64311974
6.3 0.44 2.07E+11 0.00076 0.00826 3.57E-11 3.872 7.744 0.61900068
6.3 0.44 207E+11  0.00077 0.008329 3.71E-11 3.872 7.744 0.59601226
6.3 0.44 2.07E+11 0.00078 0.008397 3.85E-11 3.872 7.744 0.57409085
6.3 0.44 2.07E+11 0.00079 0.008466 3.99E-11 3.872 7.744 0.55317703
6.3 0.44 207E+11  0.0008 0.008534 4.14E-11 3.872 7.744 0.53321521
6.3 0.44 207E+11  0.00081 0.008603 4.3E-11 3.872 7.744 0.51415339
6.3 0.44 2.07E+11 0.00082 0.008671 4.46E-11 3.872 7.744[0.49594289
6.3 0.44 2.07E+11 0.00083 0.00874 4.62E-11 3872 7.744
6.3 0.44 207E+11  0.00084 0.008808 4.78E-11 3.872 7.744
63 ,0.44 2.07E+11 0.00085 0.008877 4.95E-11 3.872 7.744
6.3 0.44 2.07E+11 0.00086 0.008945 5.13E-11 3.872 7.744
6.3 0.44 2.07E+11 0.00087 0.009014 5.31E-11 3872 7.744
6.3 0.44 2.07E+11  0.00088 0.009082 5.49E-11 3.872 7.744
6.3 0.44 2.07E+11 0.00089 0.009151 5.68E-11 3.872 7.744
6.3 0.44 2.07E+11  0.0009 0.009218 5.88E-11 3.872 34 7.744
6.3 0.44 2.07E+11 0.00091 0.009288 6.08E-11 3.872| 7.691120521 7.744]

6.3 0.44 207E+11  0.00092 0.009356 6.28E-11 3.872 7.919057506 7.744
6.3 0.44 2.07E+11 0.00093 0.009425 6.49E-11 3.872 8.151386272 7.744
6.3 0.44 2.07E+11 0.00094 0.009493 6.7E-11 3872 8.388147914 7.744
6.3 0.44 2.07E+11 0.00095 0.009562 6.92E-11 3872 8.62938353 7.744
6.3 0.44 2.07E+11 0.00096 0.00963 7.14E-11 3.872 8.875134213 7.744
6.3 0.44 2.07E+11 0.00097 0.009699 7.37E-11 3.872 9.125441061 7.744
6.3 0.44 2.07E+11  0.00098 0.009767 7.61E-11 3.872 9.380345169 7.744
6.3 0.44 2.07E+11 0.00099 0.009836 7.85E-11 3.872 9.639887634 7.744
6.3 0.44 2.07E+11 0.001 0.009904 8.1E-11 3.872  9.90410955 7.744
6.3 0.44 2.07E+11 0.00101 0.009973 8.35E-11 3.872 10.17305201 7.744
6.3 0.44 2.07E+11  0.00102 0.010041 8.61E-11 3.872 10.44675612 7.744
6.3 0.44 2.07E+11 0.00103 0.01011 8.87E-11 3.872 10.72526297 7.744
6.3 0.44 2.07E+11 0.00104 0.010178 9.14E-11 3.872 11.00861365 7.744
6.3 0.44 2.07E+11 0.00105 0.010247 9.41E-11 3.872 11.29684927 7.744
6.3 0.44 2.07E+11 0.00106 0.010315 9.69E-11 3.872 11.59001091 7.744
6.3 0.44 2.07E+11 0.00107 0.010384 9.98E-11 3.872 11.88813968 7.744
6.3 0.44 2.07E+11 0.00108 0.010452 1.03E-10 3.872 12.19127666 7.744
6.3 0.44 2.07E+11 0.00109 0.010521 1.06E-10 3.872 12.49946296 7.744
6.3 0.44 2.07E+11  0.0011 0.010589 1.09E-10 3872 12.81273967 7.744
6.3 0.44 2.07E+11 0.00111 0.010658 1.12E-10 3.872 13.13114789 7.744
6.3 0.44 2.07E+11 0.00112 0.010726 1.15E-10 3.872 13.45472871 7.744
6.3 0.44 2.07E+11 0.00113 0.010795 1.18E-10 3.872 13.78352323 7.744
6.3 0.44 2.07E+11 0.00114 0.010863 1.22E-10 3.872 14.11757254 7.744
6.3 0.44 2.07E+11 0.00115 0.010932 1.25E-10 3.872 14.45691774 7.744
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REMARKS

The last Office Action has been carefully considered.

It is noted that claim 26 is rejected under 35 U.S.C. 103(a) over

the patent to Swanepoel in view of the patent to Appel.

Claim 27 is rejected under 35 U.8.C. 103 over the patent to

Swanepoel in view of the patent to Appel.

Atthe same time, the Examiner indicated the claims 19-20, 22-

25 and 28-37 are allowed.

Also, the claims are objected to for formal reasons.

In connection with the Examiners rejection of the claims,

claims 26 and 27 have been canceled without prejudice.

The allowed claims have been retained in the application.

Also, claim 34 has been canceled as required by the Examiner.

-10-
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-

Claims 25, 26, 28, 29, 30, 33 and 34 have been amended to

eliminate minor inaccuracies in the claims.

it is therefore believed that the present application now

contains the claims which can be allowed.

Reconsideration and allowance of the present application is

most respectfully requested.

Should‘ the Examiner require or consider it advisable that the
specification, claimé and/or drawings be further amended or corrected in
formal respects in order to place this case in condition for final allowance,
then it is respectfully requested that such amendments or corrections be
camied .out by Examiner's Amendment, and the case be passed to issue.
Alternatively, should the Examiner feel that a personal discussion might be

- helpful in advancing this case to allowance, he is invited to telephone the

undersigned (at 631-549-4700).

Respectfully submitted,

@Z riker
. Attdrney for Applicants

Reg. No. 27233

-11-
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In the claims:
Claims 1-18 cancelled.

19. (Préviously presented) A wiper blade for windows, comprising:
at least one support element (12), a wiper strip (14), and a connecting
device (16) for a wiper arm (18), wherein the support element (12) is an
elongated, flat bar to which the wiper strip (14) and fthe connecting device
(16) are attached, wherein the support el_ement.(12) has a cross sectional

profile in which

Fw! wL2

< 0.009,

48"E*l,

where F,, is an actual contact force exerted on the wiper blade by the wiper
arm (18) in condition when it is pressed against a window, Lis alength of the
support element (12), Eisan elasticity modulus of the support element (12),
and |, is a moment of inertia of a cross sectional profile around a z-axis
perpendiculartoan s-axis, which adapts along with the support elehent (12),
and perpendicular to a y-axis, wherein the support element (12) has a
substantially rectangular cross sectional profile (40), with a substantially

constant width b and a substantially constant thickness d.

2-
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20. , (Previously presented) The wiper blade according to claim 19,

/
wherein

FM*Lz

< 0.005.
48°E*l,

Claim 21 cancelled.

22. (Previously presented) The wiper blade according to claim 19,
wherein the support element (12) is comprised of at least two individual bars
(42, 44) and wherein widths (b1, b2) of the individual bars (42, 44) add up to

a total width b.
Claims 23-24 cancelled.

25. (Currently amended) A wiper blade for windows, comprising:

at least one support element (12), a wiper strip (14), and a connecting
device (16) for' a wiper am (18), wherein the support element (12) is an
elongated, ﬂat bar to which the wiper strip (14) and the connecting device
(16) are attached,

wherein the support element (12) has a cross sectional profile (40)

which produces a lateral deflection angie of at least one of the support

3-
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element ends in relation to a longitudinal span of the support element of y <
0.5° against the window (26), when the wiper blade is moved on the window
(26) lateral to its longitudinal span, and the friction coefficient between the
window (26) and the wiper strip (14) is approximately 1, wherein the support
- element(12) has a su'bstantially rectangular cross sectional profile (40), with

a substantially constant width b and a substantially constant thickness d-d.
Claims 26-27 cancelled.

28. (Currently amended) A wiper blade for windows (15),
comprising: |
at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper arm (18) which presses the wiper blade
(10) against the window (1 5) in an operating position, wherein the support
element (12) is an elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
| not loaded by the wiper arm (18), whereln the curvature along a coordinate
(s), which follows a longitudinal span of the support element (12), has values
such that a second derivative of the curvature as a function of this coordinate
(s) is essentially propoi‘tional to a contact force distribution p (s), which is

produced when the wiper blade (10) is pressed against a flat window (15),

4-
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and wherein the contact force distribution decreases toward atleastone end,
wherein the support element (12) has a substantially rectangular cross
sectional profile (40), with a substantially constant width b and a substantially

constant thickness d=d.

29. (Currently émended) The wiper blade according to claim 28,

wherein
PK(s)  M(s) s p(s)
ds? de? BTl s E*l T

) s = cﬁqrdinate along the support element
K(s) = curvature of the support element
M(s) = bending moment |
E = elasticity modulus

| = surface moment of inertia of the support element in relation to
a neutral axis

ps) = specific force per unit length = contact force distribution,

30. (Currently amended) A wiper blade for windows (15),
comprising:
at last one elongated support element (12), a wiper strip (14), and a

connecting device (16) for a wiper arm (18) which presses the wiper blade

-5.
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(10) against the window (15) in an operating position, wherein the support
element (12) is an elongated, flat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
not loaded by the wiper arm (18), wherein the curvature along a coordinate
(s), which follows a longitudinal span of the support element (12), has values
such that a second derivative of the curvature as a function of this coordinate
(s) minus the second derivative of the curvature of the window (13)
decreases from a middle region (40) toward end regions, wherein the
support element (12) has a substantially rectangular cross sectional .proﬁle
(40), with a substantially constant width b and a substantially constant

thickness d-d.

31. (Previously presented) The wiper blade according to claim 30,

wherein the middle region (40) is a location of the connecting device (16).

32. (Previously presented) The wiper blade according to claim 30,

wherein
oPK(s)  P(s) & Kunow ()
= +
ds? E*/ ds?
] = coordinate along the support element

-6-
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K(s) = curvature of the support element
M(s) = bending moment
E = elasticity modulus
| = surface moment of inértia of the support element in relation to
a neutral axis
p(s) = specific force per unit length = contact force distribution
33. (Currently amended) A wiper blade for windows (1 5),
comprising:

at least one elongated support element (12), a wiper strip (14), and a
connecting device (16) for a wiper arm (18) which presses the wiper blade
(10) against the window (1 5) In an operating position, wherein the support
element (12) is an elongated, fiat bar to which the wiper strip (14) and the
connecting device (16) are attached, and which has a curvature when it is
not loaded by the wiper arm (13), wherein the curvature along a coordinate
(s), which follows a longitudinal span of the support element (12), has values
such that a contéct force distribution p(s), which prevails when the wiper
blade (10) is pressed against a flat window (15) is greater in a region (40)
approximately halfway between a center and an end of the wiper blade (10)

than itis at the end of the wiper blade (10), wherein the support element (12)

-7-
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has a su.bstantially rectangular cross sectional profile (40), with a

substantially constant width b and a substantially constant thickness d-d.
Claim 34 cancelled.

35. (Previously presented) A method for producing a wiper blade
assembly according to claim 19, comprising the following steps:

determining the length L and adapted contact force F,, required forthe
window to be wiped,

determining a width b and a thickness d.

determining a curvature progression K(s),

bending the support element,

connecting the supporting element, wiper strip, and connecting device.

36. (Previously presented) The method according to claim 35,
comprising the following steps:

- determining the length L and the cross sectional profile,
particularly the width b and the thickness d by means of experimental values,

- determining a contact force F,, and a contact force distribution
p for a flat window, which assures a favorable wiping quality, likewise by

means of experimental values,

8-
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- measuring the curvature progression Kiinsow of the window,
- double derivation of this curvature progression Kuinow of the
window as a function of a coordinate that adapts along with the curvature,
- calculating the second derivatiﬁe of the curvature progression
K(s) of the support element according to an above relation,
- double integration yields a desired curvature'progression K(s)

of the support element.

37. (Previously presented) The wiper blade according to claim 25,

wherein the longitudinal span is < 0.3".

9.
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RECEIVED
CENTRAL FAX CENTER

AUG 2 3 2004

UNITED STATES PATENT AND TRADEMARK OFFICE
Examiner: Cole, L. Art Unit: 1744

" OFFICIA
Applicant:  DE BLOCK, P. ‘ L
Serial No.: 09/786,852

Filed: May 3, 2001

REQUEST FOR RECONSIDERA TION
August 23, 2004
Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia
Sir:
Responsive to the Office Action of May 24, 2004, please

amend the application as follows:
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CERTIFICATE OF TRANSMISSION BY FACSIMILE (37 CFR 1.8) Docket No.
Applicant(s): DE BLOCK, P 1524
Applicatian No. ~ Filing Date Examiner Group Art Unit
09/786,852 05/03/2001 | COLE, L.

Invention: WIPER BLADE FOR WINDSHIELDS, ESPECIALLY...

RECEIVED
CENTRAL FAX CENTER
AUG 2 3 2004
| hereby certify tﬁat this (dantify ope :f{?mp,,mu)

is being facsimile transmitted to the United States Patent and Trademark Office (Fax. No. (703) 872 9306 }

on AUGUST 23, 2004
(Date)

MICHAEL J. STRIKER
(Typed or Printed Name of 7 Signing Certificate)

LT ~
7 / (Signature)

Note: Each paper must have its own certificate of mailing,
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 09/20/2004 I EXAMINER ]
Striker Striker & Stenby COLE, LAURA C
103 East Neck Road
Huntington, NY 11743 | ART LINIT [ PapEr NUMBER j
1744

DATE MAILED: 09/20/2004

APPLICATION NO. l FILING DATE I FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO. —l

09/786,852 05/03/2001 Peter De Block 1524 6623

TITLE OF INVENTION: WIPER BLADE FOR WINDSHIELDS, ESPECIALLY AUTOMOBILE WINDSHIELDS, AND METHOD FOR THE PRODUCTION THEREOF

I APPLN. TYPE ] SMALL ENTITY | ISSUE FEE l PUBLICATION FEE | TOTAL FEE(S) DUE |

nonprovisional NO $1330 $0 $1330

DATE DUE 1

12/20/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL

BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail  Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax  (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
ingicated unlgss corrfgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
gapers. Each additional paper, such as an assignment or formal drawing, must

7590 09/20/2004 ave its own certificate of mailing or transmission,
Striker Striker & Stenby Certificate of Mailing or Transmission
| hereby certify that this Fee(s) Transmittal is being deposited with the United
103 EaSt Neck Road " States Postal Service with sufficient postage for first class mail in an envelope
Huntington, NY 11743 addressed to the Mail Sto? ISSUE FEE address above, or bemlg facsimile
transmitted to the USPTO (703) 746-4000, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. I CONFIRMATION NO.
09/786,852 05/03/2001 Peter De Block 1524 6623

TITLE OF INVENTION: WIPER BLADE FOR WINDSHIELDS, ESPECIALLY AUTOMOBILE WINDSHIELDS, AND METHOD FOR THE PRODUCTION THEREOF

| PN TYPE SMALL ENTITY | ISSUE FEE [ pusLicATION FEE | TOTALFEE(S) DUE DATE DUE I
nonprovisional NO $1330 $0 $1330 12/20/2004
| EXAMINER | ART UNIT [ cLasssucLass |
COLE, LAURA C 1744 015-250430

1. Cha.njge of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1

[ Change of correspondence address (or Change of Correspondence or agents OR, altematively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

() "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi%nee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for

recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : 3 Individuat [ Corporation or other private group entity [ Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
[ Issue Fee [ A check in the amount of the fee(s) is enclosed.
(J Publication Fee (No small entity discount permitted) W] Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies a The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qv Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to a)t?ply the Issue Fee and Publication Fee (if any) or to re-ag]ply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. 'Iq-jis collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary dependin upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 09/04) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

l APPLICATION NO. [ FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [ CONFIRMATION NO. |
09/786,852 05/03/2001 Peter De Block 1524 6623
7590 09/20/2004 I EXAMINER I
Striker Striker & Stenby COLE, LAURA C
103 East Neck Road
Huntington, NY 11743 [ arrunT | PaperNuMBER |

1744

DATE MAILED: 09/20/2004

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment' to date is 312 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 312 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. |
09/786,852 05/03/2001 Peter De Block 1524 6623
7590 09/20/2004 [ EXAMINER I
Striker Striker & Stenby COLE, LAURA C
103 East Neck Road
Huntington, NY 11743 I ART UNIT I PAPER NUMBER |
1744

DATE MAILED: 09/20/2004

Notice of Fee Increase on October 1, 2004

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October 1, 2004, then the
amount due will be higher than that set forth in the "Notice of Allowance and Fee(s) Due" because some fees will
increase effective October 1, 2004. See Revision of Patent Fees for Fiscal Year 2005; Final Rule, 69 Fed. Reg. 52604,
52606 (May 10, 2004).

The current fee schedule is accessible from WEB site (http://www .uspto.gov/main/howtofees.htm).

If the fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due" but not the correct amount in view
of the fee increase, a "Notice of Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid processing
delays associated with mailing of a "Notice of Pay Balance of Issue Fee," if the response to the Notice of Allowance
is to be filed on or after October 1, 2004 (or mailed with a certificate of mailing on or after October 1, 2004), the
issue fee paid should be the fee that is required at the time the fee is paid. See Manual of Patent Examining Procedure
(MPEP), Section 1306 (Eighth Edition, Rev. 2, May 2004). If the issue fee was previously paid, and the response to
the "Notice of Allowance and Fee(s) Due" includes a request to apply a previously-paid issue fee to the issue fee
now due, then the difference between the issue fee amount at the time the response is filed and the previously-paid
issue fee should be paid. See MPEP Section 1308.01.

Effective October 1, 2004, 37 CFR 1.18 is amended by revising paragraphs (a) through (c) to read as set forth below.
Section 1.18 Patent post allowance (including issue) fees.

(a) Issue fee for issuing each original or reissue patent,
except a design or plant patent:

By a small entity (Sec. 1.27(a))..................... $685.00

By other than a small entity......................... $1,370.00
(b) Issue fee for issuing a design patent:

By a small entity (Sec. 1.27(a))...................... $245.00

By other than a small entity............................ $490.00
(c) Issue fee for issuing a plant patent:

By a small entity (Sec. 1.27(a))...................... $330.00

By other than a small entity............................ $660.00

Questions relating to issue and publication fee payments should be directed to the Customer Service Center of the
Office of Patent Publication at (703) 305-8283.

Page 4 of 4
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Application No. Applicant(s)
. . 09/786,852 DE BLOCK, PETER /'\.\
Notice of Allowability Examiner Art Unit \/\
Laura C Cole 1744 ( )

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX] This communication is responsive to 23 August 2004.

2. [X] The allowed claim(s) is/are 19,20,22,28-33,35 and 36.

3. X The drawings filed on 10 February 2004 are accepted by the Examiner.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[X Al b)[J Some* c)[JNone of the:
1. [X] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [0 hereto or 2) [] to Paper No./Mail Date .
(b) [J including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson’s Patent Drawing Review (PT0-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date 09162004 .
3. [0 Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date _____
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material 9. [] Other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 09162004
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Application/Control Number: 09/786,852 Page 2
Art Unit: 1744

EXAMINER’S AMENDMENT

An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Mr. Zborovsky on 16 September 2004.

The application has been amended as follows:

In the claims:

Cancel Claims 25 and 37

The following is an examiner’s statement of reasons for allowance:

None of the prior art made of record includes a wiper blade comprising a support
element, wiper strip, wiper arm, the cross sectional profile in which there is a value less
than 0.009 and less than 0.005, and in where the force is an actual contact force
exerted on the wiper blade by the wiper arm in condition when it is pressed against a
window. The “force” of Swanepoel is the force to straighten the support element.

Further, none of the prior art made of record includes a support element having a
curvature along a coordinate which follows a span of the support element, having
values such that a second derivative of the curvature as a function of this coordinate
being proportional to a contact force distribution, wherein the contact force distribution

decreases toward at least one end. Swanepoel discloses the opposite, in that the
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contact force distribution increases towards at least one end (Column 1 Lines 23-28).
Also, none of the prior art includes that the contact force distribution is greater in a
region approximately halfway between a center and an end of the wiper blade than it is
at the end of the wiper blade.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Laura C Cole whose telephone number is (571) 272-
1272. The examiner can normally be reached on Monday-Thursday, 7:30am - 5pm,
alternating Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Robert J Warden can be reached on (571) 272-1281. The fax phone
number for the organization where this application or proceeding is assigned is 703-

872-9306.

Costco Exhibit 1002, p. 382



Application/Control Number: 09/786,852 Page 4
Art Unit: 1744

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

o (Bl 7. Undos A,

ROBERT J. WARDEN, SR.
SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 1700

16 September 2004
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Application No. Applicant(s)
Examiner-Initiated Interview Summary 09/78(_;'852 oF BL(_)CK’ PETER
Examiner Art Unit
Laura C Cole 1744
All Participants: Status of Application: Allowed
(1) Laura C Cole. 3)___ .
(2) Mr. Zborovsky. “4)y__ .
Date of Interview: 16 September 2004 Time: 10:45 am

Type of Interview:
X Telephonic
[ Video Conference
[ Personal (Copy given to: [] Applicant  [] Applicant’s representative)

Exhibit Shown or Demonstrated: []Yes [X] No
If Yes, provide a brief description:

Part I.

Rejection(s) discussed:

Claims discussed:
25, 37

Prior art documents discussed:
Appell

Part Il

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:
See Examiner's Amendment

Part Il

X it is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability.

[] it is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part Il above.

V!
A

(Examiner/SPE Signature) (Applicant/Applicant's Representative Signature — if appropriate)

U.S. Patent and Trademark Office
PTOL-413B (04-03) Examiner Initiated Interview Summary Paper No. 09162004
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Issue Classification

|

Application No.

Applicant(s)

09/786,852 DE BLOCK, PETER
Examiner Art Unit
Laura C Cole 1744

ISSUE CLASSIFICATION

ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
15 250.43 15 | 29048
INTERNATIONAL CLASSIFICATION
Afsa|l7]L 1/00
6l0]s 1/02
/
/
/ Pl
MO@Q& ZNW Total Claims All d: 11
Laura C Cole  9-16-2004 ROBERT J. WARDEN, SR otal Claims Allowed:
(Assistant Examiner)  (Date) * ) MR
SUPERVISORY PATENT EXAMINER oG, oG,
M M 9 / /7 /d ¢ TECHNOLOGY CENTER 1700 Print Claim(s) Print Fig.
7" (B Bfamonts Examindr) ~ (Date (Primary Examiner) %Z?‘ 0¥ 9 .
D Claims renumbered in the same order as presented by applicant | [] CPA JT1.D. O R.1.47
— © _ © _ © _ ®© _ © _ © _ w©
[ £ [} £ © £ © = © £ ] c @ £
£ Ry = o £ k=2 c 2 c = c = c i)
[T o w Io) w bo) [T o w o w o [VIR S
1 7 31 61 91 121 151 181
2 8 32 62 92 122 152 182
3 9 33 63 93 123 153 183
4 34 64 94 124 154 184
5 10 | 35 65 95 125 155 185
6 11 | 36 66 96 126 156 186
7 37 67 97 127 157 187
8 38 68 98 128 158 188
9 39 69 99 129 159 189
10 40 70 100 130 160 190
11 41 71 101 131 161 191
12 42 72 102 132 162 192
13 43 73 103 133 163 193
14 44 74 104 134 164 194
15 45 75 105 135 165 195
16 46 76 106 136 166 196
17 47 77 107 137 167 197
18 48 78 108 138 168 198
1 19 49 79 109 139 169 199
2 | 20 50 80 110 140 170 200
21 51 81 111 141 171 201
3 | 22 52 82 112 142 172 202
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24 54 84 114 144 174 204
25 55 85 115 145 175 205
26 56 86 116 146 176 206
27 57 87 117 147 177 207
4 | 28 58 88 118 148 178 208
5 | 29 59 89 119 149 = J.179 | A 2P9
6 | 30 60 90 120 156-Pstcg Extnitgh] 002fp- 0
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PART B - FEE(S) TRANSMITTAL

o

Complete and send this form, together with applicable fee(s), to: Mail  Mail Stop ISSUE FEE ‘
P ’ ’ Commissioner for Patents =01 %
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax _(703) 746-4000 \ o

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

7590 09/20/2004 ave its own certificate of mailing or transmission.

Striker Striker & Stenby Lol coriy s Ot it th United

Huntington, NY 11743 ) S I s hcent posage for st clas i o an iR
. transmitted to the USPTO (703) 746-4000, on the date indicated below.

12/02/2004 ZJUHARZ 00000079 194675 (9786452 Michael J. Striker Deposiors same)

01 FC:1501 1370.00 DA V—— (Signature)
02 FC:1504 300200 DA e e —
hAPPL]CATlON NO. ] FILING DATE L FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NOJ

09/786,852 05/03/2001 Peter De Block 1524 6623

TITLE OF INVENTION: WIPER BLADE FOR WINDSHIELDS, ESPECIALLY AUTOMOBILE WINDSHIELDS, AND METHOD FOR THE PRODUCTION THEREOF

r APPLN. TYPE l SMALL ENTITY | ISSUE FEE I PUBLICATION FEE l TOTAL FEE(S) DUE | DATE DUE I
nonprovisional NO }3’36'/5 7ﬂ $0 /sl? ﬂ 12/20/2004
| EXAMINER _ | ART UNIT | CLASS-SUBCLASS l / ;
COLE,LAURAC 1744 ‘ 015-250430

1. Chanfe of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list .
CFR 1.363). (1) the names of up to 3 registered patent attorneys

[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/5B/122) attached. (2) the name of a single firm (having as a member a 2

() “Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. [f no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an ass%gnee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFK 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Robert Bosch GmbH Stuttgart, Germany .
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual %Corporation or other private group entity (I Government
4 following fee(s) are enclosed: 4b. Payment of Fee(s): I

ssue Fee ’ {3 A check in the amount of the fee(s) is enclosed.
Publication Fee (No small entity discount permitted) ;| ayment by credit card. Forrn PTO-2038 is attached.
Advance Order - # of Copies The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
. posit Account Number % 6’— 46 %; g (enclose an extra copy of thl); fon':s.

5. Change in Entity Status (from status indicated above)
Q. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. v, Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to a¥ply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature y-7// Date 11 / 29 / 2004

Typed or printed name Michael J, Striker Registration No. 27233

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b¥ the public which s to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or sn‘xjggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

Alexandria, Virginia 22313-1450. - N
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-RS (Rev, 09/04) Approved for use through 04/20/2007, OMD §651-0033  U.S. Paieiii and Trademark Gifice; U.S. DEPARTMENT OF COMMERCE
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Case: 1:12-cv-00437 Document #: 6 Filed: 01/23/12 Page 1 of 1 PagelD #:86

AO 121 (6/90)
TO:
COMMISSIONER OF PATENTS AND TRADEMARKS
(USPTO) REPORT ON THE
P.O. Box 1450 FILING OF DETERMINATION OF AN
Alexandria, VA 22313-1450 ACTION REGARDING A PATENT OR
TRADEMARK
In compliance with 35 U.S.C. 290 and/or 15 U.S.C. 1116 you are hereby advised
that a court action has been filed on the following patent(s)/trademark(s) in the U.S. District Court:
DOCKET NO. DATE FILED: UNITED STATES DISTRICT COURT,
NORTHERN DISTRICT OF ILLINOIS,
12cv437 1/20/2012 EASTERN DIVISION
Plaintiff(s): Defendant(s):
Robert Bosch LLC Trico Products Corporation
TRADEMARK NUMBER DATE OF TRADEMARK HOLDER OF PATENT OR TRADEMARK
6530111 03/11/2003 Thomas Kotlarski
6553607 04/29/2003 Peter De Block
6611988 09/02/2003 Peter De Block
6675434 01/13/2004 Manfred Wilhelm
6836926 01/04/2005 Peter De Block
6973698 12/13/2005 Thomas Kotlarski

In the above-entitled case, the following trademarks(s) have been included:

DATE INCLUDED INCLUDED BY
[ ] Amendment [ ] Answer [ ]Cross Bill [ 1 Other Pleading
TRADEMARK NUMBER DATE OF TRADEMARK HOLDER OF PATENT OR TRADEMARK
1.
2.
3.

In the above-entitled case, the following decision has been rendered or judgment issued:

DECISION/JUDGMENT

CLERK - MICHAEL W. DOBBINS | DEPUTY CLERK: DATE:

/s/ Lorenzo Walker 1/23/2012
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Case 1:12-cv-00574-UNA Document 3

AO 120 (Rev. 08/10)

Filed 05/04/12 Page 1 of 2 Pagel!D #: 157

TO:

Alexandria, VA 22313-1450

Director of the U.S. Patent and Trademark Office

Mail Stop 8

P.O. Box 1450

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

REPORT ON THE

TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

[ Trademarks or

District of Delaware

on the following

A Patents. ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
5/4/2012 District of Delaware

PLAINTIFF DEFENDANT

Robert Bosch LLC Alberee Products, Inc. d/b/a Saver Automotive Products,

Inc. and API Korea Co., Ltd.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 6,523,218 B1 212512003 Robert Bosch LLC

2 US 6,530,111 B1 3/11/2003 Robert Bosch LLC

3 US 6,553,607 B1 4/29/2003 Robert Bosch LLC

4 US 6,611,988 B1 9/2/2003 Robert Bosch LLC

5 SEE ATTACHED

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
] Amendment ] Answer ] Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 1:12-cv-00574-UNA

Document 3 Filed 05/04/12 Page 2 of 2 PagelD #: 158

ADDITIONAL PATENTS
PATENT OR DATE OF PATENT OR HOLDER OF PATENT OR
TRADEMARK NO. TRADEMARK TRADEMARK
US 6,675,434 Bl 1/13/2004 Robert Bosch LLC
US 6,836,926 Bl 1/4/2005 Robert Bosch LLC
US 6,944,905 B2 9/20/2005 Robert Bosch LLC
US 6,973,698, Bl 12/13/2005 Robert Bosch LLC
US 7,228,588 B2 6/12/2007 Robert Bosch LLC
US 7,293,321, B2 11/13/2007 Robert Bosch LLC
US 7,484,264 B2 2/3/2009 Robert Bosch LLC
US 7,523,520 B2 4/28/2009 Robert Bosch LLC

PAC - 1057983v.1 05/04/2012 3:20 pm
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2:11-cv-14019-JAC-MAR Doc # 75

AQ 120 (Rev. 08:10)

Filed 09/23/13 Pg1lofl PgID 1901

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

] Trademarks or

Eastern District of Michigan

on the following

[ Patents.  ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
11-14019

DATE FILED
9/14/2011

U.S. DISTRICT COURT

Eastern District of Michigan

PLAINTIFF
Robert Bosch LLC

DEFENDANT
Corea Autoparts Producing Corporation et al

PATENT OR

DATE OF PATENT

HOLDER OF PATENT OR TRADEMARK

TRADEMARK NO. OR TRADEMARK
| 6,653,607 4/29/2003 Robert Bosch LLC
2 6,675,434 1/13/2004 Robert Bosch LLC
3 6,836,926 1/4/2005 Robert Bosch LLC
1 6,944,905 9/20/2005 Robert Bosch LLC
5 6,973,698 12/13/2005 Robert Bosch LLC

In the above-—entitled case, the following pateni(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY
U

Amendment

D A

nswer [ Cross Bill [ Other Pleading

PATENT OR
TRADEMARK NO.

OR TRADEMARK

DATE OF PATENT

HOLDER OF PATENT OR TRADEMARK

17,293,321 11/13/2007 Robert Bosch LLC
2 7,523,520 4/28/2009 Robert Bosch LLC
3 6,523,218 2/25/2003 Robert Bosch LLC
4 6,611,988 9/2/2003 Robert Bosch LLC
5

In the above—entitled case. the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

STIPULATED ORDER DISMISSING CASE Signed by District Judge Julian Abele Cook. (Entered: 09/20/2013)

CLERK
David J. Weaver

(BY) DEPUTY CLERK
Peggy S. Miller

DATE
9/23/2013

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4-—Case file copy
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Case: 1:12-cv-00437 Document #: 210 Filed: 08/07/14 Page 1 of 1 PagelD #:5655

AO 121 (6/90)

TO:

(USPTO)
P.O. Box 1450

COMMISSIONER OF PATENTS AND TRADEMARKS

Alexandria, VA 22313-1450

REPORT ON THE
FILING OF DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In compliance with 35 U.S.C. 290 and/or 15 U.S.C. 1116 you are hereby advised
that a court action has been filed on the following patent(s)/trademark(s) in the U.S. District Court:

DOCKET NO. DATE FILED: UNITED STATES DISTRICT COURT,
NORTHERN DISTRICT OF ILLINOIS,

12cv437 1/20/2012 EASTERN DIVISION

Plaintiff(s): Defendant(s):

Robert Bosch LLC Trico Products Corporation

TRADEMARK NUMBER

DATE OF TRADEMARK

HOLDER OF PATENT OR TRADEMARK

6530111 03/11/2003 Thomas Kotlarski
6553607 04/29/2003 Peter De Block
6611988 09/02/2003 Peter De Block
6675434 01/13/2004 Manfred Wilhelm
6836926 01/04/2005 Peter De Block
6973698 12/13/2005 Thomas Kotlarski

In the above-entitled case, the following trademarks(s) have been included:

DATE INCLUDED

INCLUDED BY

[ ] Amendment [ ] Answer

[ JCrossBill

[ ]Other Pleading

TRADEMARK NUMBER

DATE OF TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above-entitled case, the following decision has been rendered or judgment issued:

CLERK - MICHAEL W. DOBBINS

DECISIONJUDGMENT a6 closed pursuant to Stipulation of Dismissal and Order entered on 8/6/14.

DEPUTY CLERK:

/s/ M. Rivera

DATE:

8/7/2014
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