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BACKGROUND OF THE INVENTION Field of the Invention The present invention
relates to an ink, a production method of the ink, the materials for
producing the ink and the printed matter wherein printing is made by use of
the ink. Description of the Related Art It has so far been well known that
aluminum flake is added to an ink to prepare a metallic tone ink. However,
a printed matter printed with such a metallic tone ink has minute
glittering dots, but does not exhibit any specular gloss. Thereafter, the
use of an ink, in which a special aluminum powder is utilized and the
amounts of a binding agent and a diluting solvent are specified, has lead
to the advent of a technique with which a bright printed matter with
metallic luster can be obtained ( see Patent Document 1 ) . However, in
practice, it has been found that no printed matter high in specular gloss
can be obtained even when printing is made with the ink described in Patent
Document 1. In these circumstances, an ink has been proposed which
comprises 100 parts by weight of an aluminum flake containing aluminum
flakes of 0.5 um or less in thickness and 20 um2 to 2,000 um2 in flake area
in a content of 75% or more, 15 to    - 2  200 parts by weight of a binder
polymer, and 600 to 3, 000 parts by weight of a solvent (Patent Document 2)
. It is true that following the description of Patent Document 2, a printed
matter higher in specular gloss than a printed matter described in Patent
Document 1 can be obtained. However, the types of solvents, utilized in an
ink which 



imparts to a printed matter metallic luster or specular gloss, are at best
described in paragraph [ 0012 ] in Patent Document 2 as such that
"Additionally, the solvent utilized is the one that dissolves the above
described binder polymer and dilutes the solution thus obtained, and the
general examples of such a solvent include esters, ethers, ketones,
aromatic hydrocarbons and the like." Additionally, even in the examples
concerned, ketone based solvents and glycol ether based solvents are merely
exemplified, but the compound names of such solvents are not specified.
Additionally, in Patent Document l, particularly in paragraph [0024], there
is found a description that "Furthermore, as the diluting solvent utilized
in the present invention, any solvent capable of dissolving and diluting a
binding agent used can be optionally utilized, and hence the solvent can be
selected according to the printing method involved in such a way that the
solvent is optionally selected from the commonly used solvents including
alcohols such as methyl alcohol, ethyl alcohol, propyl alcohol, and butyl
alcohol ktones such as acetone, isophorone, methyl ethyl ketone, and methyl
isobutyl ketone; cellosolves such as   - 3  methyl cellosolve and ethyl
cellosolve; and aromatic hydrocarbons such as toluene and xylene;
additionally, aliphatic hydrocarbons, ethers and the like, commonly used as
diluents and compatible with the above described solvents but incapable of
dissolving the binding agents, can also be used as printing aids and
dryness regulators." Furthermore, in paragraph [0039] in Patent Document 1,
although the standard for solvent selection is not presented, there is
found a description that "Incidentally, the adaptabilities of the bright
ink 2 with respect to various types of substrates have been examined, and
the results obtained are as shown in Table 5, " and there is found another
description in Table 5 that isopropyl alcohol and cellosolves are adaptable
to various resins such as polyvinyl chloride, PET (polyester), acrylic
resin, and polycarbonate. However, no description is found as to how
isopropyl alcohol and cellosolves adapt . [Patent Document 1] Japanese
Patent No. 2784566 [Patent Document 2] Japanese patent No. 3151606 When
printing is made according to Patent Document 1 and Patent Document 2, a
bright printed matter or a specular surface printed matter can be obtained,
but it has been found that serious drawbacks are generated when such
printing is applied to industrial mass production, particularly, when the
screen printing is applied to mass printing.   - 4  As a first drawback,
the inks described in Patent Document 1 and Patent Document 2 each contains
a large content of solvent, and hence mass printing is not preferable
because the working environment is remarkably degraded in operation with
ordinary facilities when a highly toxic solvent is used for which the LD 50
value representing the mouse oral toxicity is 2,000 mg/kg or less,
particularly, 1,600 mg/kg or less, or a solvent is used for which the vapor
pressure is high (drawback <1>) . As a second drawback, in making mass
printing, the specular gloss appearance is degraded and printing unevenness
is generated with increasing number of the printed sheets when the number
of the printed sheets is large (drawback <2>) . As a third drawback, when
printing is made on the backside of a transparent polycarbonate substrate
and viewing is made from the front surface side of the substrate, the
specular gloss appearance is sometimes remarkably degraded (drawback <3>).
Accordingly, an object of the present invention is the provision of an ink
to meet the purpose of concurrently resolving the above described drawback
<1>, drawback <2>, and drawback <3>, a production method of the ink, the
materials for producing the ink, and the printed matter wherein printing is
made by use of the ink. SUMMARY OF THE INVENTION For the purpose of
resolving the above described problems, the present invention provides an
ink comprising 100 parts   - 5  by weight of an aluminum flake containing
aluminum flakes of 0.5 um or less, more preferably 0.3 um or less, in
thickness and 20 um2 to 2, 000 um2 in flake area in a content of 75% or
more, 3 to 200 parts by weight of a binding agent, and 600 to 4,000 parts
by weight of a solvent, wherein the solvent is the one containing 20 wt% or
more of 3-methyl-3methoxy-1-butanol. Additionally, when the above described
solvent is the one containing 40 wt% or more of
3-methyl3-methoxy-1-butanol, the problems in the present invention can be
resolved further more satisfactorily. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS In the present invention, 3-methyl-3-methoxy-1-butanol
contained in the solvent is represented by the following formula, has an LD
50 value of 5,830 mg/kg representing the mouse oral toxicity thereof the
toxicity thereof is extremely low, and is not so large in vapor pressure at
room temperature . [Formula 1] O - CH3 H H I 



HO-C-C- C-CHs H H CH3 Accordingly, when the screen printing is applied to
conduct mass printing which an ink comprising a solvent containing 20 wt%
or more of 3-methyl-3-methoxy-1-butanol which is thus low in toxicity, the
working environment is   - 6  remarkably improved with ordinary facilities
(resolution of drawback <1>) . Additionally, 3-methyl-3-methoxy-1-butanol
has an appropriate boiling point of 174C, and hence even when the screen
printing is applied to conduct mass printing by use of the above described
ink, clogging is scarcely caused in the screen by the solvent evaporation
on the stencil with the elapsed time of printing operation. Accordingly,
when the screen printing is applied to mass printing, even for a large
number of printed sheets, neither the gradual generation of printing
unevenness nor the gradual degradation of the specular gloss appearance
caused by the printing unevenness occurs (resolution of drawback <2>).
Additionally, 3-methyl-3-methoxy-1-butanol dissolves satisfactorily a
binding agent for use in ink such as polyester resin, acrylic resin,
cellulose derivative resin, polyvinyl butyral resin and the like, but is
small on one hand in affinity to polycarbonate and the boiling point
thereof is appropriate, and hence even when this compound is applied onto a
polycarbonate substrate, drying can be conducted without damaging the
surface of the polycarbonate substrate. It is particularly preferable that
the drying temperature of the printed matter is of the order of 40 to 60C.
Accordingly, even when the above described ink is printed on the backside
of the transparent polycarbonate substrate, the backside of the
polycarbonate substrate is prevented from being damaged and thereby
whitened. Thus, no degradation of the specular   _ 7 _ gloss appearance is
found when printing is made on the backside of the transparent
polycarbonate substrate and viewing is made from the front surface side of
the substrate (resolution of drawback <3>). Additionally, the present
invention provides a production method of an ink comprising a step of
mixing a mixture, which comprises an aluminum flake containing aluminum
flakes of 0.5 um or less, preferably 0.3 um or less, in thickness and 20
um2 to 2, 000 um2 in flake area in a content of 750 or more and a solvent
containing 20 wt% or more of 3-methyl-3-methoxy-1-butanol, with either a
binding agent or a binding agent solution. According to a process involving
such a step, the above described ink capable of resolving the drawbacks <1>
to <3> can be easily produced by very simple operation. Additionally, the
present invention provides a mixture which comprises an aluminum flake
containing aluminum flakes of 0.5 um or less, preferably 0.3 um or less, in
thickness and 20 um2 to 2, 000 um2 in flake area in a content of 75 0 or
more and a solvent containing 20 wt% or more of 3-methyl3-methoxy-1-butanol
. The production of the ink by use of such a mixture permits obtaining the
ink capable of resolving the drawbacks <1> to <3> without being accompanied
by a dangerous process of handling the above described aluminum flakes
alone. Additionally, the present invention provides a printed matter
wherein printing is made on a transparent substrate   _ g  by use of the
above described ink. As the transparent substrate, polyester resin (PET),
acrylic resin, polycarbonate resin, glass and the like can be used; but an
ink in which the solvent contains 20 wt% or more of
3methyl-3-methoxy-1-butanol is used for the printed matter, and hence even
if the above described substrate is polycarbonate resin, it is suppressed
for the backside on which the ink has been printed to be damaged by the
solvent. Accordingly, it is preferable to view the printed matter from the
surface, as being the front surface, opposite to the printed surface of the
transparent substrate for the purpose of imparting the specular gloss
appearance. Examples Description will be made below on the Examples of the
present invention and Comparative Examples. Example A: A mixture was
prepared which is composed of 100 parts by weight of an aluminum flake
containing aluminum flakes of 0.15 um in thickness and 20 um2 to 2, 000 um2
in flake area in a content of 90 o and 900 parts by weight of a solvent
containing 3-methyl-3-methoxy-1-butanol (hereinafter referred to as MMB) in
100 wt%. 



Example B: A mixture was prepared which is composed of 100 parts by weight
of the same aluminum flake as used in Example A and 900 parts by weight of
a solvent containing MMB in 40 wt% and propyleneglycol monomethyl ether
(hereinafter referred to as PGM) in 60 wt%.   _ g _ Example C: A mixture
similar to that in Example B was prepared except that the solvent
composition was such that the content of MMB was 20 wt% and the content of
PGM was 80 wt%. Example D: A mixture similar to that in Example B was
prepared except that the solvent composition was such that the content of
MMB was 80 wt% and the content of methyl cellosolve (hereinafter referred
to as MC) was 20 wt%. Comparative Example A: A mixture similar to that in
Example B was prepared except that the solvent composition was such that
the content of MMB was 15 wt% and the content of PGM was 85 wt%.
Comparative Example B: A mixture similar to that in Example A was prepared
except that the solvent composition was such that the content of PGM was
100 wt%. Comparative Example C: A mixture similar to that in Example A was
prepared except that the solvent composition was such that the content of
MC was l00 wt%. Reference Example A: A resin solution was prepared which
was composed of 100 parts by weight of polyvinyl butyral resin as a binding
agent and 900 parts by weight of the solvent 



used in Example A. Reference Example B: A resin solution similar to that of
Reference Example A was prepared except that the solvent having the
composition adopted in Example B was used.   - 10  Reference Example C: A
resin solution similar to that of Reference Example A was prepared except
that the solvent having the composition adopted in Example C was used.
Reference Example D: A resin solution similar to that of Reference Example
A was prepared except that the solvent having the composition adopted in
Example D was used. Reference Example E: A resin solution similar to that
of Reference Example A was prepared except that the solvent having the
composition adopted in Comparative Example A was used. Reference Example F:
A resin solution similar to that of Reference Example A was prepared except
that the solvent having the composition adopted in Comparative Example B
was used. Reference Example G: A resin solution similar to that of
Reference Example A was prepared except that the solvent having the
composition adopted in Comparative Example C was used. Examples 1 to 4 



The mixture of Example A and the resin solution of Reference Example A were
mixed together (Example 1), the mixture of Example B and the resin solution
of Reference Example B were mixed together (Example 2), the mixture of
Example C and the resin solution of Reference Example C were mixed together
(Example 3) , the mixture of Example D and the resin solution of Reference
Example D were mixed together   - 11  (Example 4 ) , and thus the inks
(Examples 1 to 4 ) shown below in Table 1 were obtained. [Table 1]
ExampleAluminum (parts by weight)Binding agent (parts by weight )Solvent
(parts by weight)Solvent composition11001001800MMB=100%21001001800MMB=40%
PGM=60%31001001800MMB=20% PGM=80%41001001800MMB=80% MC=20% PGM:
Propyleneglycol monomethyl ether MMB: 3-Methyl-3-methoxy-1-butanol MC .
Methyl cellosolve Screen printing was conducted with the inks of Examples 1
to 4 by use of a T-250 mesh stencil on one side surface of a sheet of 0.2
mm thick transparent polycarbonate film. The printed matters thus obtained
were dried at 60C for 30 minutes . The number of the sheets of each printed
matter was set at 500. The specular gloss appearance of each obtained
printed matter was observed visually from the side of the surface 



opposite to the printed surface. Additionally, the printing conditions and
the working environment were also observed, and the results thus obtained
are shown below in Table 2.   - 12  [Table 2] ExampleSpecular
glossStencilWorking
environmentappearanceclogging/printingunevennessFirst500thFirst500thsheetsh
eetSheetsheet1OoOoDo~oSolvent vaporconcentration: low2~o~o~oo~Solvent
vaporconcentration: lowO~OSolvent vaporconcentration: low4~o~oDoo~Solvent
vaporconcentration: low Excellent O . Good D . Poor X . Very poor
Comparative Examples 1 to 3 The mixture of Comparative Example A and the
resin solution of Reference Example E were mixed together (Comparative
Example 1), the mixture of Comparative Example B and the resin solution of
Reference Example F were mixed together (Comparative Example 2), the
mixture of Comparative Example C and the resin solution of Reference
Example G were mixed together (Comparative Example 3), and thus the inks
(Comparative Examples 1 to 3) shown below in Table 3 were obtained. [Table
3] ComparativeAluminumBindingSolventSolventexample(parts byagent(parts
bycompositionweight)(parts byweight)weight)11001001800PGM=85%
MMB=15%21001001800PGM=100%31001001800MC=100%   - 13  Printing was made with
the inks of Comparative Examples 



1 to 3 under the same conditions as those in Examples 1 to 4, and the
observation similar to that in these examples was conducted. The results
thus obtained are shown below in Table 4. [Table 4] ComparativeSpecular
glossStencilWorkingexampleappearanceclogging/printingenvironmentunevennessF
irst500t"First500thsheetsheetsheetsheet1~oQ~oQSolvent
vaporconcentration:slightly high2~oX~oXSolvent
vaporconcentration:high3~oX~oXSolvent vaporconcentration:high According to
the present invention, as described above, the working environment is not
remarkably deteriorated even with ordinary facilities when mass printing
has been made (resolution of drawback <1>) , neither the gradual
degradation of the specular gloss appearance nor the generation of printing
unevenness occurs even for a large number of printed sheets when mass
printing is made by means of the screen printing (resolution of drawback
<2>) , and no degradation of the specular gloss appearance is found when
printing has been made on the backside of a transparent polycarbonate
substrate and viewing is made from the front surface side thereof
(resolution of drawback <3>). Accordingly, the present   - 14  invention
can provide an ink that can concurrently resolve the above described
drawback <1>, drawback <2>, and drawback <3>, a production method of the
ink, the materials for producing the ink, and the printed matter wherein
printing is made by use of the ink.   - 15  What is claimed is: 



1 . An ink comprising 100 parts by weight of an aluminum flake containing
aluminum flakes of 0.5 um or less in thickness and 20 um2 to 2,000 um2 in
flake area in a content of 75 0 or more, 3 to 200 parts by weight of a
binding agent, and 600 to 4, 000 parts by weight of a solvent, wherein the
solvent is the one containing 20 wt% or more of
3-methyl-3-methoxy-1-butanol. 2. The ink according to claim 1, wherein the
thickness of said aluminum flake is 0.3 um or less. 3. A production method
of the ink according to claim 1, comprising a step of mixing a mixture,
which comprises an aluminum flake containing aluminum flakes of 0.5 um or
less in thickness and 20 um2 to 2, 000 um2 in flake area in a content of
750 or more and a solvent containing 3-methyl-3methoxy-1-butanol in 20 wt%
or more, with either a binding agent or a binding agent solution. 4. A
production method of the ink according to claim 2, comprising a step of
mixing a mixture, which comprises an aluminum flake containing aluminum
flakes of 0.3 um or less in thickness and 20 um2 to 2, 000 um2 in flake
area in a content of 75% or more and a solvent containing
3-methyl-3methoxy-1-butanol in 20 wt% or more, with either a binding agent
or a binding agent solution.   - 16  5. A mixture comprising an aluminum
flake containing aluminum flakes of 0.5 um or less in thickness and 20 um2
to 2, 000 um2 in flake area in a content of 750 or more and a solvent
containing 3-methyl-3-methoxy-1-butanol in 20 wt% or more. 6. A mixture
comprising an aluminum flake containing aluminum flakes of 0.3 um or less
in thickness and 20 um2 to 2, 000 um2 in flake area in a content of 75% or
more and a solvent containing 3-methyl-3-methoxy-1-butanol in 20 wt% or
more. 7. A printed matter wherein printing is made on a transparent
substrate by use of the ink according to claim 1 or 2. 8. The printed
matter according to claim 7, wherein said transparent substrate comprises
polycarbonate resin. 9. The printed matter according to claim 7 or 8,
wherein viewing is made from the surface, as being the front surface,
opposite to the printed surface of said transparent substrate. .AY.A3.A E
.Ae.A!E .A.Ay.A .A L.AE .A.A!.AR.A !1.Al .A EoRq![*a!?x5;
}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!;,HtIO
#$$X'''}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!'''''''''2(3()),,E./!/W//////0D0`0a
0|00000"1}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"1L1M1^1q1112B2}2223\3o3334!4W444
444;
5q5556%6[666}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!667K7777749;9{999::::";_;
;;<T<<<=B=I=S=>>>?>?}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!>?r???&@c@@@@@AABAB~BB
BB-DeDDDEQEEEFDFFFFFH
H}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
HH]HIIIIIJJJJJJ/K0KsKLL5L6LCLDLgLhLLLLLMNOJORO}xsnid_Z]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca!ROOOvPIIIJJJJJJ/K0KsKLL5L6LCLDLgLhLLLLLMNOJORO}xsnid_Z]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caEofH* 10%&'()- @s10%&'()-sM10%&'()-10%&'()- @ 10%&'()-10%&'()-
Y10%NN&'()- Rq![iK- " 10%&'()-,  10%&'()- LS 10%&'()-l10%&'()- 10%&'()-
10%&'()-g 10%&'()-[*aeF- " 10%&'3f8S 10%&'()- 



36S 10%&'()- 34f 10%&'()-210%&'()- %f 10%&'()-#10%&'()-!?x_@ " 10%3S
10%&'()-!3@ 10%{{&'()-G 3@ 10%&'()-G 10%&'()- 10 10 10$S;10%&'()-2345;,~_=
" 10! f 10%&'()--& f 10%(&'()--&10%(&'()- 10 10 103'f 10%&'()-!3S
10%vv&'()-,Ht{\: " ! 10%<<&'()- 10%<&'()- 10( 10( 10(3/f 10%(&'()-g! f
10%((&'()--&! f 10%&'()--&tFGHIO}oaS410%<&'()- 10<< 10<< 10<<! 6
10%<<&'()-4 10%<&'()-f)z 10%<&'()-f! 10%<<&'()- OzX6aS4! , 10%((&'()-! ,
10%&'()-!G , 10%&'()-! , 10%<<&'()-!S , 10%GG&'()-- 10%<&'()-M  uS1!T
10%<<&'()-4!T 10%<<&'()-4T 10%<&'()-410%<&'()- 10<< 10<< 10<<!F1
10%<<&'()-t ####$$$!'_@!T 1@g 10%<&'()-!@ 10%&'()-f@ 10%<&'()-f10%<&'()-
10< 10< 10<! 10%<&'()-S!'X'A))))))Z,rS4!g 10%O&'()-10%O&'()- 10<< 10<<
10<<! %y 10%<<&'()- %y 10%<&'()-!@g 10%<<&'()-Z,,,.E.////}^SH=! 



10O 10O 10O30S 10%O&'()-`!3%@ 10%OO&'()-3 3%@ 10%O&'()-3 !g 10%OO&'()-g
10%O&'()-/!/W////0dESH=! 10L10%(&'()- l 10%(&'()- , 10%(&'()- ,
10%(&'()-10%(&'()-10%(&'()-0D0|000"1^1dESH=! 10 yS 10%(&'()- S
10%(&'()-@10%(&'()-3M10%(&'()-310%(&'()- ,@ 10%(&'()-^1q1112B2}2dESH=! 10
%f 10%(&'()-#@10%(&'()- !Y10%(&'()-  S 10%(&'()-9@10%(&'()-
Y10%(&'()-}2223\3o33dESH=! 10010%(&'()-3.10%(&'()-3-S 10%(&'()- F+f
10%(&'()-f)10%(&'()- '10%(&'()-334444!4W44bC! 10-
10%<&'()-f10%<&'()-:10%<&'()- 10( 10( 10(3410%(&'()-32f 10%(&'()-444;
5q555dEbC! 10  10%<&'()- y10%<&'()-@10%<&'()-`- 10%<&'()-
y10%<&'()-10%<&'()-56%6[6666dEbC! 10, 10%<&'()-9@ 10%<&'()- l,
10%<&'()-10%<&'()-10%<&'()-- 10%<&'()-67K77777dEbC!
10F+310%<&'()-y)f10%<&'()-'10%<&'()-%@ 10%<&'()- #,
10%<&'()-"10%<&'()-719293949;9{999bC! 10Fl 10%<&'()-4  10%<&'()-F
10%<&'()-:10%<&'()- 10< 10< 10<&-g 10%<&'()-Z 9999999eFbC!
10#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-1#10%<&'()-#10%<&'()-999999:eFbC!



10#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-1#10%<&'()-#10%<&'()-:::::!:*:~_@
bC!
1#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-)?#*:+:-:1:5:::J:~_@bC!
1#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-)?#J:K:M:Q:U:Z:j:~_@bC!
1#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-)?#j:k:m:q:u:z::~_@bC!
1#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-#10%<&'()-)?#::::::";{Z9bC!
10%#&'()-( t10%#&'()- 10%#&'()-  10%#&'()-F#10%<&'()-)?#";_;;;<T<<|[:bC!
*S 10%#&'()- 3(S 10%#&'()-  &S 10%#&'()-  3% 10%#&'()-  @#S 10%#&'()- 3`!@
10%#&'()-<<=?=@=A=B=I=S=vU4! F10%$&'()-4 M10%$&'()-10#10#10# 390 10%#&'()-
3Y. 10%#&'()- 3,S 10%#&'()-S=[=j=k=s=t==gGvU4!
F10%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%
$&'()-6=======xX<vU4!
!&%10%$&'()-6%!&%10%$&'()-6!&%10%$&'()-6%!&%10%$&'()-6!&%10%$&'()-6%/K+
D%=======|`@vU4! !&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6/K+
D%!&%10%$&'()-6=======|\<vU4! !&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6/K+
D%!&%10%$&'()-6!&%10%$&'()-6=======sW7vU4! !&%10%$&'()-6!&%10%$&'()-6/K+
D%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6=======S3vU4!!&%10%$&'()-6/K+
D%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6====>>>_/vU4/K+
D%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6>>>>>>'>
tTvU4/K+
D%!&%10%$&'()-6!&%10%$&'()-6%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$
&'()-6'>(>*>->0>3>6>tT4vU4/!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'
()-6!&%10%$&'()-6/K+
D%6>D>E>F>G>H>I>w[?vU4/!!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-66!&%10%$&'()
-6/K+
D%!&%10%$&'()-6I>J>]>^>_>`>b>x\<vU4/!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6
/K+
D%!&%10%$&'()-6!&%10%$&'()-6b>d>f>t>u>v>w>oS7vU4/!&%10%$&'()-6!&%10%$&'()-6
/K+
D%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6w>x>y>z>>>>\@vU4/!&%!&%10%$&'()-6%
/K+ D%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6>>>>>>>_/vU4/K+
D%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6>>>>>>>t
TvU4/K+
D%!&%10%$&'()-6!&%10%$&'()-6%!&%10%$&'()-6!&%10%$&'()-6!&%10%$&'()-6!&%10%$
&'()-6>>>>>?>?sR1vU4/ !FF10%%&'()- !f910%%&'()-6 ! 10%%&'()- 0
f10%%&'()-F%!&%10%$&'()-6/K+ D%>?r???&@c@@|[:vU4/ ! ! `*@ 10%%&'()- ! (S
10%%&'()- !3&@ 10%%&'()-0 ! $f 10%%&'()- !Y# 10%%&'()-
!3&!10%%&'()-@@@@@AA}]=vU4/ ! T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-
!Y010%%&'()-3 !3 .10%%&'()- !l@, 10%%&'()-AAAA!A+A1AyY9vU4/
!T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-)?A O"T1"10%%&'()-T1"10%%&'()-1A;
AGAHAIAQA[AyY9vU4/ !T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-)?A
O"T1"10%%&'()-T1"10%%&'()-[AcAdAeAfAgAoA}aAvU4/
!T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-)?A
O"T1"10%%&'()-T1"10%%&'()-oApAqArAtAxA|A~^>vU4/
!T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-)?A
O"T1"10%%&'()-T1"10%%&'()-|AAAAAAAyY9vU4/
!T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-)?A
O"T1"10%%&'()-T1"10%%&'()-AAAAAAAyY9vU4/
!T1"10%%&'()-T1"10%%&'()-T1"10%%&'()-)?A
O"T1"10%%&'()-T1"10%%&'()-AAAAAAAAAzm`S2/  !:10% 



%&'()-'10%10%10%T1"10%%&'()-)?A O"T1"10%%&'()-T1"10%%&'()-ABAB~BBBB|[:`S2/
! !F@10% %&'()-  ! `10% %&'()- !  , 10% %&'()- ! , 10% %&'()- ! , 10%
%&'()- !y10% %&'()-BBBBBBBgG`S2/  ! !F@#10% %&'()-#10% %&'()-#10%
%&'()-#10% %&'()-#10% %&'()-#10% %&'()-BBB CCCCxX<`S2/  ! #10% %&'()-%#10%
%&'()-#10% %&'()-%#10% %&'()-#10% %&'()-%/K#C*C+C,C-C.C9Cw[;`S2/  ! #10%
%&'()-#10% %&'()-#10% %&'()-#10% %&'()-/K##10% %&'()-9C:C;C<C=CCCIC|\<`S2/
! #10% 



%&'()-#10% %&'()-#10% %&'()-/K##10% %&'()-#10% %&'()-ICOCUCVCWCXC^CsW7`S2/
#10% %&'()-#10% %&'()-/K##10% %&'()-#10% %&'()-#10%
%&'()-^CdCjCpCqCrCtCS3`S2/  #10% %&'()-/K##10% %&'()-#10% %&'()-#10%
%&'()-#10% %&'()-tCwCyC|C~CCC_/`S2/K##10% %&'()-#10% %&'()-#10% %&'()-#10%
%&'()-#10% %&'()-CCCCCCCtT`S2/K##10% %&'()-#10% %&'()-%#10% %&'()-#10%
%&'()-#10% %&'()-#10% %&'()-CCCCCCC|`D`S2/K##10% 



%&'()-#10% %&'()-#10% %&'()-#10% %&'()-#10% %&'()-/K#CCCCCCCsS3`S2/#10%
%&'()-#10% %&'()-#10% %&'()-#10% %&'()-(/K##10% %&'()-CCCCCCCsW;`S2/#10%
%&'()-#10% %&'()-#10% %&'()-/K##10% %&'()-#10% %&'()-CCCCCCCx\@`S2/#10%
%&'()-#10% %&'()-/K##10% %&'()-#10% %&'()-#10% %&'()-CCCCCCC\@`S2/#10%
%&'()-/K##10% %&'()-#10% %&'()-#10% %&'()-#10% %&'()-CCCCCDD_/`S2/K##10%
%&'()-#10% 



%&'()-#10% %&'()-#10% %&'()-#10% %&'()-D DDDDD DtT`S2/K##10% %&'()-#10%
%&'()-%#10% %&'()-#10% %&'()-#10% %&'()-#10% %&'()-
D!D"D#D$D%D&D|`D`S2/K##10% %&'()-#10% %&'()-#10% %&'()-#10% %&'()-#10%
%&'()-/K#&D+D,D-DeDDDsR1`S2/  'S 10%#&'()- 3%S 10%#&'()- $10%#&'()-#10%
%&'()-(/K##10% %&'()-DEQEEEFDF|[:`S2/  F2S 10%#&'()- 31S 10%#&'()-
F,/10%#&'()- 3L-f 10%#&'()- 3l+10%#&'()- l) 10%#&'()-DFFFFFFFFHvU4/   @
10%y#y&'()-f M10%y#y&'()-10#10#10# 810%#&'()- F6 10%#&'()- 34f
10%#&'()-HHHH HH]HIIvU4/   , 10%(#&'()- @ 10%(#&'()-@   10%(#&'()-
10%(#&'()- slM10%(#&'()-10y#y10y#y10y#yIIsKLLLLLMvU4/   , 10%y#y&'()-
M10%y#y&'()-10(#10(#10(#  +g 10%(#&'()- FT 10%(#&'()-
910%(#&'()-MNOJOROOO|[:vU4/    #@10%y#y&'()- 3!S 10%y#y&'()- 3910%y#y&'()-
lf 10%y#y&'()-  y10%y#y&'()-  ,@ 10%y#y&'()-OvPROOO|[:vU4/    #@10%y#y&'()-
3!S 10%y#y&'()- 3910%y#y&'()-  lf 10%y#y&'()-  y10%y#y&'()-  'f
10%y#y&'()-: Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93]c"A "Default Paragraph Font4H &,136A:>CEIvMRTVXZ\^`bdfhjlnp;'"16>?
HROvP9:;<=>?@[,tO !'Z,/0^1}23456799:*:J:j::";
<S=======>'>6>I>b>w>>>>>?@A1A[AoA|AAAABBC9CIC^CtCCCCCCCCD
D&DDDFHIMOvPABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6
Times New RomanArialCourier New"h Root EntryWordDocument8%
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


