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(M) We, AcUsHNET COMPANY, a cor-
ration of the State of Delaware, United
tes of America, having its offices at

Belleville Avenue, New Bedford, Massa-
chusetts 02742, United States of America, do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed,
to be particularly described in the following
statement : —

The present invention relates to windshield
wipers having improved pressure distribution
between the wiper lip and the windshield
thereby resulting in improved wear and wipe
characteristics.

_ Many attempts have been made in known

windshield wipers to attain a more uniform

pressure distribution along the portion of
the wiper which bears against the wind-
shield. Some attempts centered on prevent-
ing a non-uniform pressure distribution by
concentrating on the manner in which the
wiper was connected to the supporting super-
structure—a major cause of poor pressure
distribution. Other attempts centered on
compensating for the non-uniform pressure
distribution caused by connection of the
supporting super-structure to the wiper, or
by the curvature of the windshield. In

Mainka U.S. Patent 3,473,186, a windshield

wiper is disclosed which comprises a head

(upper portion) having base portions and a

lower portion having flanges, a front or

body and a lip. A neck connects the upper
and lower portions and is sufficiently flexible
so that under wiping action over a wind-
shield, the downstream flange contacts the
downstream base portion to thereby exert
pressure on the lip to maintain it in contact
with the windshield. The flanges are used
to control blade layover and corresponding

blade pressure against the windshield. To

avoid excessive pressure between the lip and
the windshield below the areas of connec-
tion of the wiper to the supporting super-

structure, it was disclosed to provide flanges

whose width varies along the length of the
blade in a plane which is parallel to the
windshield surface, the width being reduced

in zones below the said areas of connection.
Such variation in flange width reduces the
resistance of the front or body to deforma-
tion therebelow in response to engagement
of the lip with the windshield, thereby
enabling the lip to undergo more pro-
nounced flexing below the said areas. Exces-
sive pressure points were thereby reduced
below the said areas of connection due to
the increased flexing of the lip and increased
layover of the lip and front and the corres-
ponding reduction in force between the re-
duced width flange and a corresponding
base portion. For the improved distribution
of pressure in the aforementioned patent, it
is essential that there be layover of the body
(front) and contact with the base portion
during wiping, otherwise there can be no
reduction of force against the flange by the
base portion with a corresponding reduction
in excess pressure of the lip on the wind-
shield.

Two common problems associated with
wiper pressure distribution are known in the
art as streak and patching. Both can
adversely affect driver vision, Patching is
to be distinguished from streaking in that
much larger areas are involved. Patching
commonly originates from excessive lip and
front layover and hydrodynamic action
which permits water to pass between the lip
and the windshield.

The present invention primarily increases
useful wiper life, also reduces patching and
streaking, and otherwise improves wiping
action by reducing excess pressure concen-
tration between the wiper and a windshield
below the areas of connection of the wiper
to the supporting superstructure. The fore-
going advantages are realized substantially
regardless of the degree of blade layover and
regardless of contact between the upper and
lower portions.

The present invention consists in a wind-
shield -wiper comprising a blade and a sup-
porting superstructure, said blade having an
upper portion and a lower portion (as here-
inafter defined), and said superstructure
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comprising yokes connected to the upper
portion of the blade by claws, one pair of
opposed claws being located adjacent each
end of the blade and at least one pair of
opposed claws being located intermediate
the ends of the blade, wherein said lower
portion of the blade consists of a body the
side walls of which are inclined inwardly
towards a lip for contacting a windshield,
said body having material removed (as here-
inafter defined) from the sides thereof in
the area below at least said one of said pairs
of opposed claws located intermediate the
ends of the blade, said material being re-
moved from the inclined sides of said body
for a length longer than the length of the
claws as measured in a direction along the
length of the blade, said material being re-
moved parallel to said lip to the upper limit
of said body.

As is usual in the art, the term “upper
portion” is used herein to define the part of
the blade which is further away from the
windshield when the wiper is in its operative
position, while the term “lower portion™ is
used to define the part of the blade which is
closer to the windshield in its operative
position.’

One method of performing the present in-
vention will now be described with reference
to the accompanying drawing, in which like
numerals refer to like numerals refer to like
parts and in which:—

Figure 1 is a cross section of a windshield
wiper according to the invention, and

Figure 2 is a side diagrammatic view of
the windshield wiper according to the in-
vention with its supporting superstructure,

Referring to Fig. 1, a cross section of a
windshield wiper blade 10 according to the
invention is shown. The wiper comprises
an upper portion 12 a lower portion 14 and a
neck portion 16. Upper portion 12 includes
base 18, longitudinally extending lateral
grooves 20 and head 22. Flexor 24, made
of metal or other suitable material, is in-
serted with its ends in grooves 20 and its
body on head 22. The upper portion 12 is
reinforced by flexor 24 to provide longi-
tudinal stiffness along the upper portion.
Lower portion 14 comprises flangeless body
26 and lip 28. Body 26 provides structural
support for lip 28 as a respective corner 3Q
of lip edge 32 is pressed against a wind-
shield surface. Neck 16 is sufficiently flex-
ible for the lower portion 14 to pivot or
hinge about the neck 16. Referring pow to
Figs. 1 and 2, portions 34 of body 26 are
removed in the areas 36 below connection
of claws 37 of superstructure yokes 38 to
the wiper 10. The wiper material is laterally
removed from the body 26 to a thickness
“a” along the longitudinal direction of the
wiper for a distance “b”. The amount of
material removed will depend upon many

factors and will be discussed more fully here-
inafter. The thickness of the remaining
body portion for the blade illustrated in Fig.
1 is at least as thick as the lip.

In operation, pressure is transmitted to a
respective lip corner 30 by superstructure
40 through claws 37 connected to flexor 24,
upper portion 12, and body 26. The pressure
transmitted to a respective lip corner 30 has
its maximum values in the areas 36 below
connection of claws 37 to wiper 10. As dis-
cussed hereinbefore, many attempts have
been made to equalize the blade pressure
along the entire length of the wiper blade.
According to the present invention, removal
of portions 34 of the body 26 reduces ex-
cess pressure points between the respective
lip corner 30 and the windshield below the
removed areas. Removal of support struc-
ture in the body 26 reduces the transmis-
sion of pressure in areas 36 such that the
pressure distribution in these areas is made
substantially uniform rather than being
highly non-uniform as for wipers without
body material being removed. The pressure
in areas 36 is substantially made uniform
regardless of whether lip 28 is flexed and
overlaying neck 16, and regardless of
whether body 26 contacts flanges 18, Re-
moval of material 34 has little or no effect
on the lip corner 30 pressure outside of the
immediate vicinity of areas 36. The exist-
ing pressure distribution outside these areas
is substantially unaffected.

While areas 36 of removed material 34
have been shown to include areas toward the
ends of the wiper blade, in some cases, blade
wear at the blade ends is not sufficiently
rapid or objectionable to necessitate the re-
moval of material from the blade body in
these regions. Accordingly, material need
not be removed from the end areas to prac-
tice the present invention. Material may be
removed from sides of the body only below
selected areas of connection to the super-
structure.

In accordance with the present invention,
the distribution of specific pressures is im-
proved in the areas below the claws. Blade
wear in the areas below the claws is signi-
ficantly reduced, as is fatiguing of the wiper
blade so that the occurrence of excessive
blade layover is significantly prolonged. Ac-
cordingly, wiper performance with respect
to life and patching in the areas below the
claws is significantly improved.

As mentioned hereinbefore, the amount
of material removed from the areas below
the claws will depend upon many factors.
As material is increasingly removed from the
body in areas below the claws, the maxi-
mum: specific pressure which occurs directly
below the claws for a wiper blade of uni-
form cross section decreases. Peaks in
specific pressure directly below the cut away
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portion ‘of the wiper blade decrease as suffi-
cient material is' removed and tend to merge
with the pressures adjacent to form a rather
uniform pressure distribution in the areas
below the claws and adjacent thereto. How-
ever, if an excess of the material is removed
in the areas below the claws the specific
pressure decreases excessively and corres-
pondingly increases adjacent the areas below
the cut-away portions.

When no or insufficient rubber is removed,
the wiper blades wear rapidly with use in re-
gions located directly below the claws. Con-
versely, if too much rubber is removed, the
wiper blade wears rapidly along the blade
lip in regions located adjacent to the cut-
away portion of the wiper blade due to the
pressure peaks described hereinbefore. When
the proper amount of rubber has been re-
moved, so that the specific pressure is re-
latively constant immediately below the en-
tire cut-away portion and also adjacent
thereto a marked decrease in blade wear is
observed as evidenced by the number of
wipe cycles required to cause the wiper blade
to wear sufficiently that it leaves patches of
water in wipe tests. Similarly, this spread-
ing out and evening out of the specific pres-
sure makes the wiper blade less susceptible
to leaving patches of water not only im-
mediately below but also in the vicinity ad-
jacent the claws. This manifests itself by
the increase in the number of wipe cycles
required for the wiper blade to fatigue suffi-
ciently for it to leave patches of water in
the vicinity of the claws and also in reducing
the intensity of the water patches left by
fatigued wiper blades.

EXAMPLE 1
A wiper blade having material removed
from the body portion in accordance with
this invention in the vicinity below only the

central pairs of claws of the holder with no

material being removed from the blade ends
withstood four times as many cycles abrad-
ing against a dry windshield as did a similar
wiper blade having a uniform body cross
section before sufficient wear of the blade
edge occurred in the areas below the claws,
which allowed water to pass thereunder.

EXAMPLE II

A wiper blade having material removed
from the body portion in accordance with
this invention in the vicinity below both the
end pairs of claws of the holder and the
central pairs of claws of the holder with-
stood five times as many cycles abrading
against a dry windshield as did a similar
wiper blade having uniform body cross sec-
tion before sufficient wear of the blade edge
occurred in the areas below the central
claws which allowed water to pass there-
under.

EXAMPLE III

A wiper blade having material removed
from the body portion in accordance with
this invention in the vicinity below only the
central pairs of claws of the holder with no
material being removed from the blade ends
withstood 3.3 times as many wipe cycles as
did a similar wiper blade having uniform
body cross section before the rubber of the
wiper blades fatigued sufficiently that they
allowed water to pass under the blade lip in
the areas below the inner claws of the
holder.

The terms removal of material, removing
material, removed material and the like as
used in the specification and claims of this
application are simply a succinct way of
defining the particular shape of the wind-
shield wiper blade in the area of claw attach-
ment and is not to be construed as a method
limitation. The area of reduced cross-sec-
tional width of the body of the blade can be
formed by physically removing the material
or by molding the indentations at the time
the blade is made or by heat stamping the
side of the blade and applicant’s nomen-
clature “removal of material” or the like is
generic to all of these various methods of
accomplishing the present invention.

The advantages of the present invention,
as well as certain changes and modifica-
tions of the disclosed embodiment thereof,
will be readily apparent to those skilled in
the art. It is the applicant’s intention to
cover by his claims all those changes and
modifications which could be made to the
embodiment of the invention herein chosen
for the purposes of the disclosure without
departing from the scope of the invention
as defined in the following Claims.

WHAT WE CLAIM 1S:—

1. A windshield wiper comprising a
blade and a supporting superstructure, said
blade having an upper portion and a lower
portion (as hereinbefore defined), and said
superstructure comprising yokes connected
to the upper portion of the blade by claws,
one pair of opposed claws being located ad-
jacent each end of the blade and at least one
pair of opposed claws being located inter-
mediate the ends of the blade, wherein said
lower portion of the blade consists of a body
the side walls of which are inclined inwardly
towards a lip for contacting a windshield
said body having material removed (as here-
inbefore defined) from the sides thereof in
the area below at least said one of said
pairs of opposed claws located intermediate
the ends of the blade, said material being
removed from the inclined sides of said body
for a length longer than the length of the
claws as measured in a direction along the
length of the blade, said material being re-
moved parallel to said lip to the upper limit
of said body.
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2. A windshield wiper as claimed in
Claim 1, wherein material is removed (as
hereinbefore defined) from below a plur-
ality of said pairs of opposed claws.

3. A windshield wiper as claimed in
Claim 2, wherein the pairs of opposed claws
from below which material is removed in-
clude the pairs adjacent the respective ends
of the blade.

4. A windshield wiper as claimed in any
of the preceding Claims, wherein the upper
and lower portions (as hereinbefore defined)

are connected by a flexible neck, said body
adjoining said neck on the side remote from
said lip. o
5. A windshield wiper substantially as
hereinbefore described, with reference to
and as illustrated in, the accompanying dia-
grammatic drawings.
For the Applicants,
G. F. REDFERN & COMPANY,
Marlborough Lodge,
14 Farncombe Road,
Worthing, West Sussex, BN11 2BT.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1980.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.
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This drawing is a reproduction of
1 SHEET the Original on a reduced scale
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