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TIRE WITH NOISE-REDUCING TREAD PATTERN

BACKGROUND OF THE DISCLOSURE

1. Technical Field

The subject matter of the present disclosure broadly relates to the art of tires
and, more specifically, to a tire including a tread having a pattern of tread elements
disposed in a noise-reducing pitch sequence.

2. Background Information

The subject matter of the present disclosure may find particular application and
use in association with pneumatic tires used on agricultural equipment (e.g., tractors,
combines and harvesters) or otherwise in association with agricultural-related
applications, and is illustrated and described herein with specific reference to such
agricultural applications. It is to be understood, however, that the subject matter of the
present disclosure is broadly applicable to non-pneumatic tires (e.g., solid rubber tires)
and is also suitable for inclusion on tires used in association with one or more of a wide
variety of other applications (e.g., ATV, construction and forestry applications). As such,
the specific reference herein to pneumatic tires for use in agricultural applications is
merely exemplary and not intended to be limiting.

Farm equipment, such as tractors, combines and harvesters, for example, are
traveling increasing distances over road surfaces during travel between agricultural
sites. In an effort to decrease the percentage of time spent in transit, farm equipment is
becoming increasingly capable of high-speed travel along roadways (e.g., travel at
speeds exceeding 40 MPH). Due to these and/or other circumstances, noise and
vibration levels generated by conventional tires on such agricultural and/or other off-
road vehicles during travel along roadways and at these higher speeds are becoming
increasingly problematic.

Traditionally, agricultural and other tires intended primarily for off-road use have
been designed with an emphasis on performance during intended use. For example,
agricultural tires may be designed with a focus on draw-bar traction properties, tread-to-
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void ratios for cleaning and/or soil penetration characteristics, as well as the geometric
configurations that promote tire life and durability.

For example, one tread characteristic that is commonly associated with traction
and wheel slippage properties relates to the rigidity of the tread elements that form the
tread of the tire. More specifically, the rigidity of the tread elements will normally have a
relation to the geometric configuration (i.e., the size and shape) of the tread elements.
As such, variations in size and/or shape of adjacent tread elements can result in
corresponding variations in rigidity that could undesirably affect traction and wheel
slippage performance. As a result, many agricultural and other off-road tire designs
utilize a mono-pitch tread pattern in which each tread element is identical to the next
tread element around the circumference of the tread pattern.

The use of a tread pattern for a tire that includes a pre-determined pitch
sequence for aiding in the reduction of noise and/or vibration generated by the tire tread
during use is, in general, well known. One example of agricultural tire having such a
pre-determined pitch sequence is disclosed in W0O/2011/093856 published August 4,
2011 (US20130042952A1). This publication discloses a pitch sequence for a forty-four
pitch tire in the arrangement of 22222111121212111222211111222121122211112111
wherein the 1 represents the twenty-four shorter pitches and the 2 represents the
twenty longer pitches.

One existing tire is a 500/70R24 having a pitch count of 40, an outside diameter
of 51.2 inches, an arc of 17.7 inches, a foot print length (FPL) of 13.8 inches, and a
footprint ratio (FPR) of 90. There is a desire to modify this tire to have increased
dimensions and thus a desire to develop a pitch sequence that aides in the reduction of
noise for the revised tire while providing the desired performance characteristics

commonly associated with tires used in agricultural and other off-road applications.

BRIEF DESCRIPTION
One example of a tire in accordance with the subject matter of the present
disclosure includes an axis of rotation and a tread. The tread extends circumferentially
about the axis and includes a plurality of tread elements disposed in a tread pattern.
The plurality of tread elements are arranged in one of two different pitch lengths with the
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two different pitch lengths having a pitch ratio within a range of from approximately 1.15
to approximately 1.40 with an exemplary pitch ratio being 1.22. The tread pattern
includes 44 pitches having 24 occurrences of a first pitch length and 20 occurrences of
a second pitch length. The plurality of tread elements are arranged in a tread pattern
that includes at least one circumferentially-extending row of tread elements consisting of
44 pitches having 24 occurrences of the first pitch length (1) and 20 occurrences of the
second pitch length (2) arranged according to a pitch sequence of
21222221221111111222222111111222212111111211.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one example of a tire in accordance with the
subject matter of the present disclosure that includes a tread having a noise-reducing
pitch sequence.

FIG. 2 is a cross-sectional side view of a portion of the exemplary tire in FIG. 1
taken from along line 2-2 thereof.

FIG. 3 is an enlarged view of a portion of the tread of the exemplary tire shown in
FIGS. 1 and 2 taken from along line 3-3 in FIG. 2 illustrating features of one example of
a noise-reducing tread pattern in accordance with the subject matter of the present
disclosure.

FIG. 4A is a graphical representation of the pitch sequence.

FIG. 4B is a graphical representation of the harmonic spectrum of event
occurrences per tire revolution.

FIG. 4C is a graphical representation of a harmonic spectrum.

FIG. 4D is a graphical representation of the amplitudes of the modulation orders
from the spectrum of FIG. 4C.

Similar numbers reference to similar elements throughout the specification.

DETAILED DESCRIPTION
Turning now to the drawings, wherein the showings are for the purpose of
illustrating an example of the subject matter of the present disclosure and which are not
intended to be limiting, FIGS. 1-3 illustrate a pneumatic tire 100 including an axis AX
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about which the pneumatic tire rotates during use in operation. Pneumatic tire 100
includes a tire carcass 102 that extends circumferentially about axis AX and has a
generally open toroidal shape. Pneumatic tire 100 also includes a tread 104 that is
disposed along the outer circumference of the tire carcass.

A tire in accordance with the subject matter of the present disclosure can be of
any suitable type, kind, configuration and/or construction including the exemplary
pneumatic tire. As identified in FIG. 2, tire carcass 102 includes a crown 106 that
extends circumferentially about axis AX. A first sidewall 108 extends radially-inwardly
from crown 106 to a first bead portion 110 and a second sidewall 112, which is disposed
in axially-spaced relation to first sidewall 108, extends radially-inwardly from crown 106
to a second bead portion 114. Crown 106 together with first and second sidewalls 108
and 112 at least partially define a tire chamber 116 suitable for containing a quantity of
pressurized fluid (e.g., pressurized air) in a conventional manner, such as, for example,
by mounting first and second bead portions 110 and 114 in a substantially fluid-tight
manner on a conventional wheel or rim assembly (not shown)

It will be appreciated that the tire carcass can be of any suitable construction
(e.g., a bias-ply construction or a radial-ply construction) and can include any suitable
arrangement of components and/or elements formed from any suitable material or
combination of materials, such as may be known in the art. In the arrangement
illustrated in FIG. 2, for example, tire carcass 102 is shown as including a body 118 and
a belt package 120 that extends circumferentially about the body along crown 106.

Body 118 is shown as including a first bead core 122 and a second bead core
124 that is axially spaced from the first bead core. Bead cores 122 and 124 can be of
any suitable construction, such as, for example, a conventional arrangement that
includes a plurality of turns or windings of a length of wire formed into an endless
annular ring.

Body 118 of tire carcass 102 is also shown as including one or more body plies
126 that extend between bead cores 122 and 124. The one or more body plies can
include turn-up portions 128 that extend around and encapsulate first and second bead
cores 122 and 124. It will be appreciated that the one or more body plies can be of any
suitable construction and included any suitable configuration of layers of materials
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and/or combinations of materials. For example, one or more of the body plies can
include reinforcing cords 130 and/or one or more of the body plies can include layers of
unreinforced material, such as an inner cover layer 132 and an outer cover layer 134,
for example.

As mentioned above, a tire in accordance with the subject matter of the present
disclosure can be of any suitable type and/or kind and, as such, can include a tread of
any suitable size, shape, configuration and/or arrangement. For example, a tire in
accordance with the subject matter of the present disclosure can include a tread having
an agricultural tread pattern and/or configuration, such as, for example, a tread pattern
approximating one of an R1 configuration, an R1W configuration, an R2 configuration,
an R3 configuration or an R4 configuration. An R1 configuration is often called a bar
tread. R1is a commonly-used tread configuration for good traction for dry-land farming.
The R1W configuration provides a deeper tread than a R1 tire which is good for wetter
soil. R2 has a deeper tread used with extremely wet conditions. The R3 tread
configuration is designed to reduce ground damage and is used with turf applications.
The R4 tread configuration is less deep than R1 but provides more traction than an R3.
It will be appreciated, however, that any other suitable off-road tread pattern, design
and/or configuration could alternately be used.

With further reference to FIGS. 1-3, tread 104 of pneumatic tire 100 extends
circumferentially about tire carcass 102 and extends axially between opposing first and
second shoulders 136 and 138, which shoulders generally transition tread 104 into first
and second sidewalls 108 and 112, respectively. Tread 104 includes a plurality of tread
elements or lugs, which are collectively identified by item number 140, that are spaced
apart from one another and, thus, separated by tread void areas 142. It will be
appreciated that tread void areas 142 can include open areas of any suitable size
and/or shape and in any suitable arrangement and/or configuration. For example, tread
void areas 142 could include circumferentially-extending open areas or any one or more
portions thereof, which circumferentially-extending open areas are sometimes referred
to in the art as grooves (not shown). As another example, tread void areas 142 could
include axially-extending open areas or any one or more portions thereof, which axially-

extending open areas are sometimes referred to in the art as slots.
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Additionally, it will be appreciated that any one or more of an almost limitless
variety of shapes could be used for or otherwise included in plurality of tread elements
140 and/or tread void areas 142, and that the shapes shown and described herein are
not intended to be limiting. As identified in greater detail in the exemplary configuration
in FIG. 3, plurality of tread elements 140 includes approximately V-shaped tread
elements 144 that are shown as being approximately centered along a midplane MP of
tire carcass 102. Plurality of tread elements 140 also includes approximately straight
elements 146 and 148 that are disposed on opposing sides of midplane MP toward first
side wall 108 and second side wall 112, respectively. In the arrangement shown in
FIGS. 1-3, approximately straight tread elements 146 and 148 are disposed at a
common included angle relative to midplane MP but in opposing directions from one
another. As discussed above in detail, however, it will be appreciated that any other
arrangement and/or configuration of tread elements could alternately be used.
Furthermore, a plurality of tread elements of a tread in accordance with the subject
matter of the present disclosure, such as tread elements 140 of tread 104, for example,
can be disposed in any one of an almost limitless variety of patterns that extend around
the circumference of the pneumatic tire and it is to be understood that the specific
pattern (excepting the pitch sequences discussed hereinafter) that is shown and
described herein is merely exemplary. A tread pattern of a tread, such as tread 104, for
example, will often include one or more circumferentially-extending rows of tread
elements that form an endless or closed-loop pattern of tread elements around the
exterior of the tire.

In the exemplary arrangement shown in FIGS. 1-3, tread elements 144, 146 and
148 are disposed in a plurality of circumferential rows that are disposed laterally (i.e.,
axially) across the width of pneumatic tire 100 between shoulders 136 and 138, which
are identified in FIG. 3 as circumferential rows CR1, CR2 and CR3. Where two or more
circumferential rows of tread elements are used, the circumferential rows can be
laterally positioned relative to one another in any suitable manner. As one example, the
two or more circumferential rows could be laterally-spaced apart from one another such
that an endless annular groove extends circumferentially about the tread (i.e., a groove
that extends in an approximately straight line around the circumference of the tire). As
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another example, the two or more circumferential rows could laterally overlap or
otherwise laterally interengage one another such that an endless but non-annular
groove is formed between two of the circumferential rows and extends circumferentially
about the tread (i.e., a groove that extends in a curved, wavy or otherwise non-straight
line around the circumference of the tire).

Regardless of the shape and/or pattern of the plurality of tread elements that
form a tread of a tire in accordance with the subject matter of the present disclosure, at
least a portion of the plurality of tread elements have one of two different pitches with at
least that same portion of the plurality of tread elements disposed in a circumferential
row extending in an endless or otherwise closed loop around the tire in accordance with
a predetermined pitch sequence.

As used herein, the term “pitch” (which may also be referred to in the art as a
“design cycle”) is generally interpreted to mean a section of tread in a circumferential
direction that is repeated in two or more places around the outer circumference of a tire.
A pitch normally includes a tread element and an adjacent tread void area that
separates the tread element from the next circumferential tread element of the tire
tread, such as is indicated in FIG. 3 by reference points Al and A2, for example.
Additionally, or in the alternative, a pitch can include a portion of a first tread element, a
corresponding remainder portion of a second tread element and a tread void area
disposed therebetween, such as is indicated in FIG. 3 by reference points B1 and B2,
for example.

As used herein, the term “pitch length” is generally interpreted to mean the
circumferential length of a given pitch. In some cases, a tread may include tread
elements spaced at two or more pitches having a corresponding number of two or more
pitch lengths. The term “pitch ratio” is generally interpreted to mean a ratio of a longer
pitch length to a shorter pitch length. And, the term “pitch sequence” is generally
interpreted to mean a plurality of tread elements and adjacent tread void areas (e.g.,
slots) in two or more pitches that are disposed in a particular arrangement around the
circumference (e.g., in a circumferential row) of a tire to thereby at least partially form a
tread pattern.
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The tread pattern of tread 104 of tire 100 preferably includes tread elements
having one of only two different pitches, which are identified in FIG. 3 as a first pitch P1
and a second pitch P2. For purposes of clarity of discussion, first pitch P1 is identified
as having a first or shorter pitch length and second pitch P2 is identified as having a
second or longer pitch length. It will be appreciated that the different pitch lengths of the
first and second pitches can be achieved in any suitable manner. In the example shown
in FIG. 3, tread elements 144A and 144B have two different sizes or circumferential
lengths TL1 and TL2, respectively. In such case, the adjacent tread void areas (e.qg.,
slots) can be approximately uniform in width. As another example, the tread elements of
the tread pattern could be of substantially the same size or circumferential length with
the adjacent tread void areas (e.g., slots) being of different width dimensions to vary the
pitch length of the two different pitches. As a further example, a combination of tread
element lengths and tread void area widths (e.g., slot widths) could be used to vary the
pitch length of the two different pitches.

It may be desirable to maintain traction properties and/or other characteristics of
a tire within the desired range of performance, or for other reasons, to utilize first and
second pitch lengths for the first and second pitches that will result in a pitch ratio
having a value within a range of approximately 1.15 to approximately 1.40. In some
cases, a pitch ratio value within a range of approximately 1.20 to approximately 1.24
can be used. As one specific example, a value of approximately 1.22 for the ratio of
second pitch length to first pitch length (i.e., P2/P1) could be used.

For agricultural and/or other off-road tires to which the subject matter of the
present disclosure is particularly directed, a tread pattern having a quantity of 44 pitches
can be used. Additionally, such a tread pattern of 44 pitches is preferably formed from a
combination of tread elements having one of two different pitches and arranged in a
predetermined pitch sequence. Such a pitch sequence acts to reduce noise and/or
vibrations generated by movement of the tread through the air around the tire and/or by
contact of the tread elements with a road surface by spreading the energy generated
thereby over a broad range of frequencies. As one example, such a tread pattern can
include at least one circumferential row formed from a plurality of tread elements that

each has one of only two different pitches. Furthermore, the two different pitches that
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form the tread pattern of 44 pitches preferably have pitch lengths that result in a pitch
ratio as described above.

One example of a pitch sequence has been developed for a tread pattern that
includes a quantity of 44 pitches with 24 pitches having a first or shorter pitch length
(e.g., pitch length P1) and 20 pitches having a second or longer pitch length (e.g., pitch
length P2). The present example of a pitch sequence for a tread pattern having 44
pitches is as follows with the first pitch being represented by ones (1) and the second
pitch being represented by twos (2):
21222221221111111222222111111222212111111211.

The foregoing example of a pitch sequence represents an endless or closed loop
of pitches and it will be appreciated that any pitch element in the sequence can begin or
end the sequence so long as the order of the pitch sequence is substantially
maintained. Additionally, such a pitch sequence can act to reduce noise and/or
vibrations during rotation of the tire in either direction (i.e., clockwise or
counterclockwise) around the axis thereof. Thus, it will be appreciated that a pitch
sequence in accordance with the subject matter of the present disclosure, such as the
44 pitch sequence listed above, for example, can also be used in reverse with any pitch
element in the sequence beginning or ending the sequence, so long as the order of the
pitch sequence is substantially maintained.

FIG. 3 illustrates a portion of the tread pattern of tread 104 with a plurality of
pitches identified by dashed reference lines extending axially across the tread. The
pitches identified by the dashed reference lines represent a portion of the above-listed
44 pitch sequence. In the exemplary arrangement, each pitch of the pitch sequence
extends axially across the tread, such as is shown in FIG. 3. It will be appreciated,
however, that any other arrangement and/or configuration could alternately be used.

FIGS. 4A-4D depict a graphical analysis including a graphical representation of a
harmonic spectrum that resulted from a computer-based simulation in which a 44
element tread pattern that includes tread elements arranged according to the above-
listed pitch sequence was analyzed. The resulting harmonic spectrum is represented by
the solid line in FIG. 4B with the modulation orders depicted in FIG. 4D. It will be
recognized from FIGS. 4A-4D that utilizing a pitch sequence, such at the 44 pitch
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sequence of the above-described example, can advantageously result in the noise
energy generated by the tire pattern being spread over a broad range of frequencies
rather than being concentrated at certain harmonic frequencies, such as occurs with
untreated, mono-pitched tires.

An exemplary tire using this pitch sequence is a 540/70R24 having a pitch count
of 44, an outside diameter of 53.9 inches, and an arc of 19.3 inches, a foot print length
(FPL) of 16.2 inches, and a footprint ratio (FPR) of either 70 or 80.

As discussed above, the foregoing example of a pitch sequence represents an
endless or closed loop of pitches and it will be appreciated that any pitch element in the
sequence can begin or end the sequence and that the sequence can be used in a
forward or reverse direction, so long as the order of the pitch sequence is substantially
maintained.

As used herein with reference to certain elements, components and/or structures
(e g., “first circumferential row” and “second circumferential row”), numerical ordinals
merely denote different singles of a plurality and do not imply any order or sequence
unless specifically defined by the claim language.

While the subject matter of the present disclosure has been described with
reference to the foregoing embodiments and considerable emphasis has been placed
herein on the structures and structural interrelationships between the component parts
of the embodiments disclosed, it will be appreciated that other embodiments can be
made and that many changes can be made in the embodiments illustrated and
described without departing from the principles of the subject matter of the present
disclosure. Obviously, modifications and alterations will occur to others upon reading
and understanding the preceding detailed description. Accordingly, it is to be distinctly
understood that the foregoing descriptive matter is to be interpreted merely as
illustrative and not as a limitation. As such, it is intended that the subject matter of the
present disclosure be construed as including all such modifications and alterations
insofar as they come within the scope of the appended claims and any equivalents
thereof.
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CLAIMS

1. Atire having an axis of rotation, said tire comprising:

a tread extending circumferentially about said axis and including a plurality of
tread elements disposed in a tread pattern,

each of said plurality of tread elements having one of two different pitch lengths
with said two different pitch lengths having a pitch ratio within a range of from
approximately 1.15 to approximately 1.40, and

said tread pattern including 44 pitches having 24 occurrences of a first pitch
length and 20 occurrences of a second pitch length arranged according to a pitch
sequenceof2122222122111111122222211111122221211111
1211.

2. Atire according to claim 1, wherein said tread pattern includes a plurality of

circumferentially-extending rows of tread elements.

3. Atire according to any of claims 1 to 2, wherein said pitch ratio is within a range of
from approximately 1.20 to approximately 1.24.

4. A tire according to any of claims 1 to 3, wherein said tread pattern is an agricultural
tread pattern approximating one of an R1 configuration, an R1W configuration, an R2
configuration, an R3 configuration and an R4 configuration.

5. A tire according to any of claims 1 to 4, wherein said plurality of tread elements
include a plurality of first tread elements and a plurality of second tread elements with
said plurality of first tread elements being approximately identical and said plurality of
second tread elements being approximately identical.

6. A tire according to any of claims 1 to 5, wherein said plurality of tread elements
includes a first plurality of tread elements extending circumferentially about said axis in
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a first circumferential row and a second plurality of tread elements extending
circumferentially about said axis in a second circumferential row adjacent said first

circumferential row.

7. A tire according to claim 6, wherein said first and second pluralities of tread elements
include a first pitch of said pitch sequence and said first pitch of said first plurality of
tread elements is circumferentially aligned with said first pitch of said second plurality of

tread elements.

8. A tire according to claim 7, wherein said first pitch of said first plurality of tread
elements includes substantially all of a first tread element and substantially all of a first
tread void area disposed circumferentially adjacent said first tread element.

9. A tire according to claim 7, wherein said first pitch of said first plurality of tread
elements includes a portion of a first tread element, a corresponding remainder portion
of a second tread element disposed circumferentially adjacent said first tread element
and substantially all of a tread void area disposed between said first and second tread

elements.

10. A tire according to any of claims 1 to 9, wherein said plurality of tread elements have

one of only two different pitch lengths.

11. A tire according to any of claims 1 to 10, further comprising a tire carcass extending
circumferentially about said axis and at least partially defining a pneumatic chamber,
said tire carcass including:

a pair of axially-spaced bead cores; and,

a tire body operatively connected between said pair of bead cores, said tire body
including a crown and a pair of axially-spaced side walls connecting said crown with

said bead cores.
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12. A tire according to claim 11, wherein said tread extends circumferentially about said

tire carcass along at least a portion of said crown.

13. A tire according to claim 12, wherein said tire body includes one of a bias ply and a

radial ply.

14. A tire according to any of claims 1 to 13, wherein the pitch ratio is 1.22.

15. A tire having an axis of rotation, said tire comprising:

a tread extending circumferentially about said axis and including 44 tread
elements disposed in a circumferentially-extending row, said 44 tread elements being
disposed in circumferentially-spaced relation to one another and forming 44 pitches
disposed circumferentially about said axis, said 44 pitches having one of only two
different pitch lengths with a pitch ratio of 1.22, said 44 tread elements being arranged
such that said 44 pitches have 24 occurrences of said first pitch length (1) and 20
occurrences of said second pitch length (2) arranged according to a pitch sequence of 2
1222221221111111222222111111222212111111211.
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See paragraphs [0021],[0027]; claim 1; and figures 1-4.
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See paragraphs [0024]1,[0028],[0062]; claim 1; and figures 1-5.
A US 2010-0282385 A1 (STUCKEY, JON IRVIN) 11 November 2010 1-3,15
See paragraphs [0036]-[0061]; claims 1-8; and figures 1A-13.
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See patent family annex.
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the principle or theory undetlying the invention

|:| Further documents are listed in the continuation of Box C.

* Special categories of cited documents:
"A" document defining the general state of the art which is not considered
to be of particular relevance
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"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priotity ¢claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
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Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. W Claims Nos.: 7-9,12-13
M because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims 7-9 and 12-13 are unclear since they refer to multiple dependent claims which do not comply with PCT Rule 6.4(a).
Hence, claims 7-9 and 12-13 do not meet the requirements of PCT Atrticle 6.

3. Claims Nos.: 4-6,10-11,14
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [l The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.
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