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FOR MOUNTING A SPRAY HEAD BACKGROUND OF THE INVENTION T he invention
relates to a holder for mounting a spray head for fire fighting, comprising
a body, a first end, a second end and a passage between 5 the first and the
second end for conducting extinguishing medium from the first end to the
second end, a channel at the second end of the body for receiving the spray
head in such a way that a housing of the spray head is inserted into the
channel, the first end being intended to receive a conduit for supplying
extinguishing medium. The holder can also be called a mounting part of a
spray 10 head. A holder of the above type is known from the publication WO
95I31252, for instance. The holder is typically mounted on a ceiling, but
can be mounted on a wall, alternatively. SE 504 325 discloses a release
device intended for a sprinkler 15 head, facilitating function testing and
comprising a remote-control pilot piston, which is, also in case of intact
fuse, arranged to keep the passage between the inlet and the nozzle closed
or open, respectively, depending on the position of the pilot piston. More
specifically, the present invention relates to a holder according 20 to the
preamble of the attached claim 1 and to a combination of a holder and a
spray head according a to the preamble of the attached claim 10. Spray
heads and sprinklers, i.e. spray heads with built-in release means, are
pressure tested or tested in another manner to secure their func tion in
case of fire. After the tests, the sprinklers and/or spray heads are un25
screwed from their respective holder to carry out possible adjustments and
- if sprinklers are used - to replace the release means damaged at release,
such as a broken glass ampoule, for instance. After the sprinklers or spray
heads have been tested, extinguishing medium remains in the conduit (for
supplying extinguishing medium), though a 30 section valve controlling the
flow of extinguishing medium to the sprinklers or spray heads is closed.
When the spay head or sprinkler is being unscrewed) the extinguishing
medium remained in the conduit conducting the extinguish ing medium to the
spray head flows out. The above implies that - if water is used as
extinguishing medium 35 water flows on the floor or on some other undesired
place. Because the con    ,, 2 3 S E p 2002 w0 99I348%'_' PC'T/F199I0000 r 



2 dUILS may Ce Verb/ ICng, the amOUnt of `Nc:Or 10`Nlng out ~~`JIII 5e
gfCcL. 1 Q Gf~ vent 4`Jaief damages, t`115 bVatef has LO De CfIcC uF), Of
al2efnatl`lely, ~ Jlg CGntalner IS neeGv d, In `N111Ch the W2tef IS
COIIcCLC~ ;-,, ilirh2f Cf a~Nt)aC~~C CT ihlS avatar flow is thGt `~ .e
person testing t'ne s, r!nklers cr spray heaps is easily sub~ec~ed to
`water s~raylng. 8RIEF DESCRIF i ION GF T. IE INVENTION The object of the
invention is to solve said drawbacks. This object is achieved by means of a
holder for mounting a spray head for the fire fighting, composing a body, a
first end, a second end and a passage behNeen the first end and the second
end. for conducting extinguishing medium from the first end to the second
end, the first end being an-anged to receive a conduit for supplying the
extinguishing medium, a channel at the second end of the body for receiving
a housing of the spray head and a displaceable element mounted in the
passage for displacement from a first position ~n which the element closes
the passage to a second position, in which the element keeps the passage
open, in which the element Is arranged to be in the first position when the
housing is not received and to be displaced to the second position by the
spray head when the housing is received and In which the element comprises
radial projections extending from a portion thereof and the passage
composes grooves far receiving the projections in the grooves. Fr2;ar-=d
en^~bodiments ofi the holder are presented In the attached 0 claims 2 to 9.
Accorcin to the Invention, a camoina:icn or a holder and a spray Lj head is
characterlzad In what is set north in the charac;ejizing potion of the
attached claim 10. Tile Invention is' essentially casec on tile idea to
provide a constructicn in `Nhlch a t1ow cr water or othar extinguishine
medium out or the condul't leading to the spray head (or sprinkler) is
automatically prevented 30 upon the spray head er sonnklef being detac^ec
>:rom Its holder and in `Nhich the `hater flow is possible when the spray
head (or spnnkl2r) a mounted to Its hoicer In other words, the invention
relates to a valve o. a holder for a spray head (or sprinkler) for ~ir~
nghang, the ~unctlcnal position c>: the valve being controlled depending on
whether the scry neat (cr s;~nnitlar) is mcuntad to 35 the hcioer or not.
IrVhen the spray h2ae Is rot mcuntad, the valve gets into a W i-~ o N l 1
Fi rH' cR ~~ ~`   . , .) WO 99I3487? 3 2 3 S EP 2002 PCTIF I99!00007
blocking position on account of the fact that 1 ) force of gravity acts on
the valve, 2) pressure of extinguishing medium acts on the valve, or 3) an
element, such as a spring, acts on the valve. Naturally, the blocking
position can also be provided as a result of a combination of said reasons.
5 The greatest advantages of the invention are that it prevents extin
guishing medium, e.g. water, from flowing out or' conduits leading to
sprinklers and spray heads, when sprinklers and spray heads are detached
from their respective holders, and thus prevents considerable amounts of
extinguishing medium from flowing out in places where the extinguishing
medium may cause 10 damage. DETAILED DESCRIPTION OF THE INVENTION In the
following, the invention will be described in more detail by means of two
embodiments with reference to the attached drawing, in which: 15 Figure 1
shows a first embodiment of a holder according to the invention in a first
position; 



Figure 2 shows a sprinkler to be mounted to the holder of Figure 1; Figure
3 shows the holder of Figure 1 in a second position and the sprinkler of
Figure 2 mounted to the holder; 20 Figures 4 to 6 show a detail of the
holder of Figure 1 from above, from the side and from below, respectively;
Figure 7 shows a second embodiment of the holder according to the invention
in a r~rst position corresponding to the position of Figure 1; Figure 8
shows a sprinkler to be mounted to the holder of Figure 7; 25 and Figure 9
shows the holder of Figure 7 in a second position and the sprinkler of
Figure 8 mounted to the holder. DETAILED DESCRIPTION OF THE INVENTION 30
Figure 1 shows a mounting part or a holder 1 for a spray head for fire
fighting. By means of the mounting part, the spray head can be mounted on a
panel, for instance. The spray head may comprise an ampoule or another
member, which is broken or which changes its shape at heat to make the
spray head release, whereby the spray head together with said member forms
35 a sprinkler. Such a sprinkler 2 is shown in Figure 2.   z 3 s E P znn2 -
, wo 99i3.ss~~ 4 PCT/FI99/00007 In Figure 1, the holder 1 is mounted on a
panel 6 by means of screws 7 or corresponding fastening members. The panel
6 may typically constitute a ceiling. Instead of mounting the holder 1
horizontally, as shown in Figure 1, the holder can be mounted on a vertical
surface or a slanting sur 5 face. A conduit 3 for supplying extinguishing
medium mounted in the holder 1 is also drawn in Figure 1. The conduit 3 is
kept mounted by means of a threaded part 4 . T he r aferance numeral 5
indicates a sealing. The holder 1 comprises a body 8, a ~rrsi end 9 fcr
r2ceivrng the conduit 3, and a second end 10 for receiving the sprinkler 2.
A passage 11 for 10 extinguishing medium) e.g. water, leads from the first
end 9 to the second end 10. In Figure 1, the passage is blocked by a valve
element 12, which is kept in the position shown in Figure 1 by its w~ht,
i.e. by means of gravitation. Alternatively, a pressure in the conduit 3
can keep the valve element-12 sealingly in place by exposing a pressure
surface 13d of the valve element to a force. An 15 actuating surface
13e,~opposite to the pressure surface 13d, is formed at a lower end of the
valve element 12. This actuating surface 13e works in cooperation with the
sprinkler 2, for opening the passage 11, which will be de scribed later.
Figures 4, 5 and 6 show the valve element 12 from above, from the 20 side
and from below. The valve element 12 comprises a comically tapering portion
13a, which changes over to a guide portion 13b having a waist portion 13c
and a wider portion with three protections 15, between which there are
grooves 110, see Figures 5 and 6. The passage 11 (see Fig. 1 ) comprises a
comically ta 25 poring seat l4ah whose shape corresponds to the comically
tapering portion 13a of the valve element 12, and a cylindrical portion 14b
for recervrng the projections 15 of the guide portion. The comically
tapering portion 13a constitutes together with the comically tapering seat
14a a sealing composed of a sealing surface or a sealing line blocking the
passage 11. 30 Thanks to the guide portion 13b, the valve element 12 will
be guided in the longitudinal direction of the passage 11. The cylindrical
portion 14b of the passage 11 may be provided with shallow grooves 16
receiving the projections 15 of the valve element, in which case the valve
element 12 can be kept steadily in place also when the passage 11 is open,
cf. Fig. 3. This is the 35 case also when the holder 1 is mounted in a
horizontal position.   



2 3 S ~ p 2002 W O 99/34873 5 PCTIF I99/00007 From Figure 1 and 3 appears
that a slot 40 is formed between the conically tapering portion 13a and the
wall of the surrounding passage 11 even at the place where the diameter of
the con~cally tapering portion is biggest. The grooves 1 10 of the guide
portion 13b form channels for the flow of 5 extinguishing medium past the
slot 40 and the valve element 12 when this is in the open position, cf.
Fig. 3 and 5. A flow of extinguishing medium past the slot 40 through the
valve element 12 can also be provided (~wi~er 'the valve ele merit is in
the open position) by making the grooves 16 bigger than the projections 15
in such a way that the grooves 16 constitute passages for extinguish10 ing
medium. The above shows that the shape of the guide portion 13b may vary in
many ways: for instance, a waist portion is not absolutely necessary,
though such a portion enables an efficient flow of extinguishing medium in
spite of small size of the valve element 12. It is also conceivable that
the end of the 15 valve element 12 which faces the first end 9 of the
holder is guided by the passage 11. Hereby, either the guide portion of the
valve element or the passage is provided with grooves enabling a flow of
extinguishing medium. In the latter case, the valve element 12 does not
need any guide portion facing the second end 10 of the holder, but can have
a guide portion at its end facing the 20 first end 9 of the holder. The
cross-sectional area of the cylindrical portion 14b constitutes about 3 to
30 % of the cross-sectional area of the passage 11. It is also conceivable
that one or more channels (not shown) are formed in the wall constituting
the passage 11, which channels are opened by 25 the valve elemeryt 12
taping displaced to the position of Figure 3. Such a channel could replace
the grooves 110 of the valve element 12 r"Or the purpose of enabling a flow
of extinguishing medium from the first end 9 of the holder to its second
end 10. The lower end of the passage 11 is constituted by a channel 17 for
30 receiving the sprinkler 2, see Fig. 1 and 2. The sprinkler 2 comprises a
housing 18 with an upper end 19. The sprinkler 2 is scr owed in place by
means of threads 20 formed in the channel 17 of the holder 1. Instead of
threads, some other means, e.g. bayonet connection or other quick-coupling
means, can be used for fastening the sprinkler to the holder. When the
sprinkler 2 is being 35 mounted to the holder 1, the upper end 19 of the
housing 18 presses against the actuating surface 13e and thus lifts the
valve element 12 from the position   2 3 S E P 2002 WO 99/34872 6
PCT/F199100007 shown in Figure 1 to the position shown in Figure 3. Hereby,
the passage 11 isopened and extinguishing medium may flow from the conduit
3 into the sprin-kle~ 2. The expression actuating surface 13e signifies any
type of actuatingsurface, which also can have a very small area. Thus, the
actuating surface5can be a point or a line (in Figure 9, the actuating
surface is formed of a point).Figure 7 shows another embodiment of the
holder 1' according tothe invention. The holder 1' of Figure 7 differs from
the holder of Figure 1therein that it comprises, instead of a conically
tapering valve element, a ball12' loaded by a spring 30'. The ball 12' has
a smaller diameter than the sur-10rounding passage 11 so that there is a
slot 40' between the ball and the wall ofthe surrounding channel. The
spring 30' is a helical spring comprising a firstend and a second end, the
first end of the spring bearing against the ball 12'and the second end of
the spring bearing against a ring element 40' in thepassage 11'. In the
Figures 7 to 9, similar parts of the holder and the sprinkler15are
indicated by reference numerals formed by adding an apostrophe to the
,reference numerals used in the Figures 1 to 3. The spring 30' is not
neces-sary, but, thanks to the spring, the ball 12' stays in the blocking
position shownin Figure 1, though the holder 1' is mounted in a position
differing from thevertical position. Though the valve element 12, i 2' is
arranged to be in a20slanting position by exposing the valve element to a
force by the pressure ofthe ex~inauishing medium, there is a poss~bilit~y
that the valve element allowsextinguishing medium to pass when the holder
is mounted in a horizontal orslanting position, if there is no spring 30'.
The spring 30' secures also that theball 12' does not start rotating so as
to disturb the slow of extinguishing me-25dium in the pa~,sage 11') when
the ball ~s in the position with the passage 



open. From Figure 9 appears that the upper end 19' of the sprinkler shall
be sufficiently long to be able to displace the ball 12' to a position with
the passage 11' open. 30 The invention has been described above by means of
two examples only, and therefore, it is pointed out that the details of the
invention may differ in many ways within the scope of the attached claims.
Accordingly, the shape of the displaceable element 12, 12' may differ from
an element having a conical portion or from a ball-shaped element. I nstead
of the element 12, 12' 35 being mounted centrally ~n the passage 11, 11',
it is conceivable that the element is built in the wall of the body 8, 8'
of the holder. In the latter case, it is   2 3 S E P zooz WO 99/34873
PCT/FI99/00007 7 0 conceivable to a person skilled in the art that some
other part of the housing 18, 18' of the sprinkler than the upper end 19,
19' of the sprinkler could attend to that the element will be displaced
from the closing position to the opening position. 0   2 3 S E P 2002 6
Ci,AIMS 1. A fire fighting spray head holder (1) comprising: a body (8), a
first end (9), a second end (10), and a passage. (11) between the first end
and the second end for conducing extinguishing me 5 dium from the first end
to the szcond end, the first end being arranged to receive a conduit for
supplying the ex'ttnguishing medium; a channel (17) at the second end of
the body for receiving a housing (18) of the spray head; and a displaceable
element (12) mounted in the passage (11) for dis10 placement from a first
position in which the element closes the passage to a sacond position, in
which the element keeps the passage open, wherein the element (12) is
arranged to be in the first position when the housing (18) is not received
and to be displaced to the second position ay the spray head when the
housing is recewed, and 15 wherein the element (12) comprises radial
protections (15) extendinc From a portion (13b) thereof and the passage
(117 comprises Grooves (10) fer receiving the projections in the grooves.
2. ,^-, f<re fighting spray head holder (1) comprising: a bogy ta), a first
ena (9), a s2conc end ( i u), anti a passage ( 1 i ) uetv:een th2 tir it
a^d Znd t~'le S8CC;ld e:Zd tCr COnduCttng extlngWSrlWg me 



drum from the tirst end to the second end, the first and being arranged to
receive a conduit for supplying the extinguishing medium; a channel (1 r)
at the second end of the body for receiving a housing (18) of the spray
head; and 25 a displaceable element (12) mounted in the passage (11) for
displacement from a fast position in which the element closes the passage
to a second position, in which the element keeps the passage open, wherein
the element (12) is arranged to be in the first position when the housing
(18) is not received and to be displaced tv the second position by 30 the
spray head when the housing is received, wherein the element f,12)
comprises a comically tapering portion (13a) for bearing against a
comically tapering seat (14a) arranged in the passage ( 1 i ), the portion
of the element ( 1 ~) together with the seat constituting a sealing surface
preventing extinguishing medium from flowing from the first 35 end (9) to
the second sod (10) when a housing is not received, the portion of 'l-iLE7
Ow i 2MhRCEt   ': ~ ~ . 2 3 s ~ P 2ooz 9 the element (12) having a diameter
bigger than the diameter of the passage , (11 ) and being arranged to be
displaced from the seat to open a connection between the first end and the
second end when the housing (18) is received, and 5 wherein the ccrlcaHy
"=_^ering portion (l3aj tapers towards the C;lannei ~ i i ) =^C C;;aflCes
C`Jer '`:, c C'.:;C rC~ .lCi ~ ( i ~~), `N`'IC.'1 C.^.ri:wrl~cs ct least
one channel (110) for keeping the passage (11) betwean the Frst and () and
the second end (10) open when the housing is received. 3, A fire fighting
spray head holder (1) comprising: 10 a body (8), a first end (9), a second
end (10}, and a passage (11) between the first end and the second end for
conducting extinguishing medium from the first end to the second end, the
first end being arranged to receive a conduit for supplying the
extinguishing medium; a channel (17) at the secor!d en~i of the body far
receiving a hous15 ing (13) of the spray head; and a disciaceacle element
{12) mounted in the passage t11) 'for displacement from a first position in
which the element cios2s the passage to a second position, in which the
element keeps the passage open, wherein the element (12) is arranged to be
in the first position when 20 the housing ( 13) is not received and to be
displaced to the second position by the spray head when the housing is
received, and . wherein the channel (1') fer receiving said spray head is
internally th readed {21 ) f or receiving corresponding threads (20) of the
spray head. - 4. A fir fighting spray head holder (1) comprising: 25 a body
(8'), a first end (9'), a sscond end (10'), and a passage (11') between the
orst snd and the second end for conducing extinguishing medium from the
first end to the second end, the first end being arranged to receive a
conduit for supplying the extinguishing medium; a channel (1 7') at the
sscond end of the body for receiving a hous 30 ing (18') of the spray head;
and a displaceable element (12') mounted in the passage (11') for dis 



placement from a first position in which the element closes 'the passage to
a second position, in which the element keeps the passage open, wherein the
element (12') is arranged to be in the first position when 35 the housing (
18') is not received and to be displaced to the second position by the
spray head when the housing is received.   2 3 S EP 2002 10 wherein a
spring (30') urges the element (12') to the first position when the housing
(18') is not received, and wherein the element comprises a ball (12') for
bearing against a seat (14a') in the body (18'), the ball and the seat
together constituting a seal preventing extinguishing medium from flowing
from the first end (9') to the second end (10') when the spray head is not
mounted, the ball being arranged to be displaced from the seat and to open
the passage (11) between the first end and the second end when the spray
head is being mounted. 5. A holder according to claim 1 or 2, wherein the
grooves (16) constitute passages for the extinguishing medium. 6. A holder
according to claim 1 or 2, wherein the element (12, 12') is arranged to be
displaced to the second position by exposing the element to a force by the
housing 18, 18') of the spray head) when the spray head (2,2') is being
mounted to the holder (1,1'). 7. A holder according to claim 1 or 2,
wherein the element (12) comprises a pressure surtace (13d) to be exposed
to the pressure of extinguishing medium prevailing in the passage, said
pressure exposing the element to a force keeping the element In the first
position, when the spray head (2 ) is not mounted. 8 A fire fighting spray
head holder (1 ) comprising: a body (8'), a first end (9'), a second end
(10'), and a passage (11') between the fiat end and the second end for
conducting extinguishing medium from the first end to the second end, the
first end being arranged to receive a conduit for supplying the
extinguishing medium; a channel (1T) at the second end of the body for
receiving a housing (18') of the spray head; and a displaceable element
(12') mounted in the passage (11') for displacement from a first position
in which the element closes the passage to a second position, in which the
element keeps the passage open, wherein the element (12') is arranged to be
in the first position when the housing (18') is not received and to be
displaced to the second position by the spray head when the housing is
received, wherein a spring (30') urges the element (12') to the first
position when the housing (18') is not received, wherein the element
comprises a ball (12') for bearing against a seat (14a') in the body (18'),
the ball and the seat together constituting a seal preventing extinguishing
medium from flowing from the first end (9') to the second end (10') when
the spray head is not mounted, the ball being arranged to be displaced from
the seat and to open the passage (11') between the first end and the second
end when the spray head id being mounted, and wherein the channel (1T) for
receiving said spray head is internally threaded (21') for receiving
corresponding threads of the spray head." 9. A holder according to claim 1
or 2, wherein the element (12, 12') is arranged to be in the first position
by means of gravitation, when the spray head (2,2') is not mounted.   2 3 S
F P 200 



11 10. A holder according to claim 1 or 2, wherein the element (12)
comprises a conically tapering portion (13a) for bearing against a
conically tapering seat (14a) arranged in the passage (11 ) of the holder,
which portion together with the seat constitutes a sealing surface
preventing extinguishing medium from flowing from the first end (9) of the
holder ,o its second end (10), when the spray head (2) is not mounted,
which portion Is arranged to be displaced from the seat and to open a
connection between the first end and the second end of the holder, when the
spray head is being mounted. 11. A holder according to claims 2 or 3,
wherein the element (12~,comprises radial projections (15) extending from a
portion (13b) thereof and that the passage (11 ) comprises grooves (16) for
receiving the projections in such a way that these are inserted into the
grooves.  12. A holder according to claim 2, wherein the sonically tapering
portion (13a) tapers towards the channel (17) and changes over to a guide
portion (13b), which comprises at least one channel (110) keeping the
passage (11 ) between the first end (9) and the second end (10) of the
holder open, when the spray head is not mounted. 13. A combination of a
holder (1,1') and a housing (18,18') of a spray head (2,2') for discharging
extinguishing medium for fire fighting, the holder comprising a body (8,8')
a first end (9,9'), an opposite second end (10,10'), a passage (11,11')
between the first end and the second end for conducting extinguishing
medium from the first end to the second end, and a channel (17,17') at the
second end for receiving the housing (18,18'), the first end (9,9') being
for receiving the extinguishing medium, and a displaceable element (12,12')
mounted in the passage (11,11') for displacement from a first position in
which the element closes the passage to a second position, in which the
element keeps the passage open, wherein the element (12,12') is in the
first position when the housing (18,18') is not received in the channel
(17,1T) and in the second position when the housing is received in the
channel (17,17'). .A.A3.A3.An3R.AA.A.A.AL.A.ASuY .Aa 23Tp+LPSUbp  g0,
zupkfa[V]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]c<a]ca]ca!
-=l=P]_ns##7(F(S(U(e((|*+X,,--A.}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!A..00S
0{222222::;R=\=a=m=|=~==z>>>>>Z?AC!C%CkCkGqG|wrmhc^W] UV]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cBa]caU]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca!qGsGGGGGHH+ILNN!OEOOPPPPPPPSQaQTVYi\m\o\w\z\_~ytn
ic^Ymhc^W]
UV]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c$a]caV]caV]c a
_dGGGGHH+ILNN!OEOOPPPPPPPSQaQTVYi\m\o\w\z\_~ytnic^Ymhc^W]
UV]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c$a]caV]caV]ca23TpaB10%Z&'()-,10%Z&'()-10%Z&'()-"y10%Z&'()-
`"10%Z&'()-!!'10%uu&'()-UFxV4!0Y$10%ZZ&'()-!kY$10%;;&'()-!`'10%ee&'()-f
'10%kk&'()-f)!`9,@#10%VV&'()-!9,@#10%ZZ&'()-+l
wU3!0&*#10%ZZ&'()-9!`&*#10%&'()-9!~&*#10%ZZ&'()-9!m0%m(10%kk&'()-!%m(10%XzX
z&'()-!`Y$10%ZZ&'()- LMNOPS}rg\:!!310%bb&'()- 10Z 10Z
10Z,&>10%Z&'()-!L8#10%ZZ&'()-S610%Z&'()-!`&*#10%&'()-9Sbp
dEg\:!!S&!10%b&'()-S&!10%b&'()-Fs10%b&'()-#@10%b&'()-l10%b&'()-'310%b&'()-
g0}[9g\:!!L*#10%bb&'()-T!`'(10%bb&'()-9 10%b&'()-!kM'10%bb&'()-9
10%b&'()-!DLY #10%^b^b&'()-, 



}^SH=!! 10b 10b 10b`!l=10%b&'()- .$10%b&'()-!j` .$10%bb&'()-!^
.$10%bb&'()-9-10%b&'()- -=fa?SH=!!
!9#10%&'()-f#z10%G&'()-'310%G&'()-FF10%G&'()-!P10%&'()-10%G&'()-fa?SH=!! !0
(10%&'()-G!r
(10%&'()-GSF10%G&'()-10%G&'()-`!10%G&'()--`9#10%G&'()-&lwX6SH=!!q-&!10%GG&'
()-f+ 10%G&'()-!\` (10%&'()-G!w` (10%##&'()-G!` (10%&'()-G!r` (10%&'()-Gl:;
<=P]~\=!!310%G&'()-!&3S)10%$$&'()- 10GU  10GU  10GU `93#10%GU
&'()-!}93#10%&'()-2z10%G&'()-]_ni
N!"}[9~\=!!!0'10%&'()-f!`'10%OO&'()-f!n`'10%&'()-f!L'10%&'()-fS#S10%G&'()-Y
t10%G&'()-"s###%s&'xV4~\=!!)e`$G(10%pp&'()-z!V`$G(10%]]&'()-z!$G(10%--&'()-
z!.` #10%GG&'()-  #10%-&'()-)!}`'10%&'()-f'4(5(6(7(F(S(U(e(rS4!"
10%G&'()-t10%G&'()-10%G&'()-!#(10%!!&'()-3 10 10
10!`$G(10%&'()-ze(()|*+++X,zX9rS4!!10%G&'()-@!Vh`3'10%&'()-!p3'10%&'()-!`
-#10%MM&'()-!
-#10%::&'()-&L10%G&'()-X,,--A../dBrS4!!('10%&'()-S&-10%G&'()-F%10%G&'()-#10
%G&'()-L:!10%G&'()--#10%G&'()-/00S01x2y2z2{2}[M?1 10 10 



10!`1#10%&'()-`!x1#10%&'()-``010%G&'()-y/s10%G&'()-!n`('10%&'()-{22222222fG
/1**10%G&'()-m"*10%G&'()-m"#10%G&'()-l10%G&'()- l10%G&'()-!"'10%
&'()-322E3F3G3333u]C1**10%G&'()-m"**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10
%G&'()-m"333394:4;
4{4x^?1**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"{4|4}
444455}^F1***10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10%G&'()-m"*55m5n5q5555u]
C1**10%G&'()-m"*&*10%G&'()-m")*10%G&'()-m"*&*10%G&'()-m")*10%G&'()-m"5666d6
e6f66x^?1**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"666
777U7V7}^F1***10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10%G&'()-m"*V7W7777777u]
C1**10%G&'()-m"*&*10%G&'()-m")*10%G&'()-m"*&*10%G&'()-m")*10%G&'()-m"7H8I8J
88888x^?1**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10%G&'()-m"**10%G&'()-m"888
:9;
9<999}^F1***10%G&'()-m"*10%G&'()-m"**10%G&'()-m"*10%G&'()-m"*99999.:/:2:u]C
1**10%G&'()-m"*&*10%G&'()-m")*10%G&'()-m"*&*10%G&'()-m")*10%G&'()-m"2:~::::
;,;<nM,1 Ts`L&0#10%)&'()-  JL&0#10%&'()-  qL-`!10%)&'()-g(
,10%"&'()-*10%G&'()-m"**10%G&'()-m"<O=P=Q=R=a=m=|=~=vU4Ts  s10%)&'()-
S#y10%)&'()-  10%)&'()- s'10%)&'()- *10)10)10) lx`L&0#10%)&'()-
~==z>|>}>~>>>>vU4Ts 9s10%&)&&'()- $4(10%f#)f#&'()- 10)10)10) (Z10%)&'()-m
9!10%)&'()-- 0m10%)&'()-m>>>Z??E@A|[:vU4Ts  )`y'10%F)F&'()-m
1{`y'10%)&'()-m  'y'10%)&'()-m  `Y 9!10%&)&&'()- =Y 9!10%!&'()-
`10%&)&&'()-AABBkCCTD|[:vU4Ts  {`'(10%<6)<&'()-@ '(10%)#))&'()-@
T`Y#10%)&'()- `Y#10%2!2&'()- -Y#10%)&'()- ah`y'10%)&'()-m
TD!EEGkGGGGG|[NA4Ts10&Z"&10&Z"&10&Z"& `@?10%&Z"&&'()- `'(10%)&'()-@
v`'(10%v)v&'()-@ w`'(10%)&'()-@ o`'(10%J)J&'()-@GGG6HH+II|[:NA4Ts10
`'10%(&'()- '10%r(r&'()- `l7&10%9$9&'()- l7&10%9)9&'()- Lt10%9)9&'()-
`'10%9)9&'()-ZIIJeK1LLL|[:NA4Ts10 :&'10%&'()-` `'10%T)T&'()- D`'10%)&'()-
`'10%AS)A&'()- |`'10%;)&'()- `'10% n! &'()-LMMNN!OEO|[:NA4Ts10 210%9)9&'()-
110%9)9&'()- s-`!10%9)9&'()- `&'10%Y)Y&'()-` `&'10%z"z&'()-`
Rw`&'10%)&'()-`EOOPPPPPPP|obU4Ts &10%f#f&'()-109)9109)9109)9 ; 10%9)9&'()-
f8#10%9)9&'()-@ y5M!10%9)9&'()-S F F4Z10%9)9&'()-PPSQaQSST|[:bU4Ts  $Q`S
10%#&'()-  V`S 10%#&'()-  S 10%f#f&'()-  Ss10%f#f&'()-  S 10%f#f&'()-
S10%f#f&'()-TTUUVWqW|[:bU4Ts  `  10%f#f&'()-     10%ff&'()-  



z`Z10%'#'&'()- 0Z10%fNf&'()- l`Z10%#&'()- Z10%ff&'()-qW=XYnYY)[[|[:bU4Ts
l0f- 10%#&'()- ]f- 10% # &'()- `  10%f#f&'()-   0  10%f#f&'()-   0
10%f#f&'()-   0  10%f#f&'()-  [f\g\h\i\w\z\^_vU4Ts q``310%XX X&'()-
Yi310%@X @&'()-  y10%X &'()- ,& 10%X &'()-Y10#10#10# gV`f-
10%#&'()-__,advU4Ts q``310%XX X&'()-  Yi310%@X @&'()-  y10%X &'()-
ze`310%aX a&'()- qi`310%XX X&'()- u310%\\&'()- 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
FontO<6%z/Q:~;DMhYafhjlnprtvxz A.qG_d>?@AB S
fl]"'e(X,/{223{4556V77892:<~=>ATDGILEOPTqW[_dCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`
abcdefghijklm6Times New RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmno 


