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('YHU FDUH KDV EHHQ VBINHQ VR DYRIG HURW/ 1Q WKLY ELRAKXH EXWHYHQ Z I WH JUHDWAMARI FDUH P MBINHY P Dv RFFXU (3/ Z RXG
DSSHADW DGYLIFH WKRX@ DQ\ HUIRW RURP MMRQV EH GMRYHHG VR WDWIKH QHFHWDU FRUHPWRQV FDQ EH FDUUHG RXWQ WH QH W
XSCDW

MP XVWAEH QRWAG WDWIMH W VWP 1V D G\ QDP L RQH DQG DV VXK FKDQIHVP D\ EH P DGH Z IWRXV\QRWHH
$QUIKW UIHHWIYHG 1 R SDUARI WLV SXEGFDMRQP D EH UIHSURGXFHG WRUHG 1Q D LHMHYDOA WP RUWDQW’ IWHG IQDQ\ IRIP RUE\ DQu

P HDQV Z IWMRXVWKH SURUZ UMMQ SHP MMRQRI DGILHARURI (3/ 7KLY LOFOXGHV Z IWRXWIP MMRQ HBIPARQIE DQG P HAKDQIFDCP HDQV
SKRWRFRS\ LI OVHUVADQQIQ) P IFLR UHFRUEIQU  LONMMBUCQWQJ 1 DPVIP LBIWDQVP MMRQ RUDQ\ 3& FRP SXWIUEDVHG WRUDIH | DAON
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' IDZ IQJ RQD® RW  \ HDU/RI H SHUHQFH Z HRi HUUHDOHQG VIR HQG VROXIRQ GHAYHU.  ILRP 5
DQG GHVLI Q VHUYLFHV VIR VROYH D VSHFL F FKDEBIQI H LI KVWIKLRXJIK VR EHLQJ VIKH P DQXI DRVKUQJ SDU/QHU
| RUVKDWVROMRQ

: HZHHIRXQGHG E\ -HW 2 1 HODQG 1 HD® WP DQQ
2XUquJ-|QW> DQDILQ) ' WHARU 7RP 7KRP VRQ 21 =0
KDVEHHQ Z WK XV MQFH (3/ FROMQXHV\R EHD
SUYDWO 1 HZ =HDDQG RZ QHG FRP SDQ\

- HUH H SHIV1Q SROP HUH WKMRQ DQG LOWFMRQ

P RGIQ) 2 XUFDSDEIDAHV FRYHUERW SIRGXPWGHMIQ
DQG GHYHRSP HQWDQG P DQXIDRAMUQ] 1Q WDGIMRQDO
DQG VXWILQDE®! P DWAUIDO

3DJH

2 XURXWRP GHMIQHG + HDGRi FH DQG P DQXI DRMUQ)
| DAMN LV RFDWG LQ 20MXVBKL &KUMBKXURK 2 XU/ RFDARQ LV
Z IWIQ D\VKRUAGUYHWR  / \ WHORQ 3 RUADQG &KUMFKX UK

, QMUDDWRQDCE LLERUAP DNLQJ D FHOWDORFDARQ VR VHUYH
QRVRQD 1 HZ =HDDQG EXVDOR RXU, QMUDARQDCFX\RP HY/
: HH SRUWRP 1HZ =HDDQG VR DLRXQG WH Z RUT $VZ HD
DVEHQJ D SIRGXPWXSSTHU RXUKIMRY DV LQQRYDVRWY KDV
VHHQ XV SDUHUZ IV FTHQW VR P HHAVKHUFXUHQWQHHGY
DQG @RN I RUIXVKUH RSSRUMQMHV VR P DNH D Gli HLHQRH DQG
DGG YDOH
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Y/ 3RO FBD 6SRRY
SURGXPWAMZ DUGWKLS SURILDP

$VSDUAR! (3/ VFRP P W HQAIR UHGXAQ) Z DM
1Q Z HIQARGXFHG D SURGXPWAMZ DUB\KIS
VAKHP H 7KH3RO& FBp 6SRRAV UHSOAQ)
FDUGERDLG VSRRY RQ RXUKLIK YRO(P H SURGXFW

7KH3RO&\ FBp 6SRRAY GHVLIQHG VR EH UHX\VHG
RYHUDQG RYHUDIDIQ : KHQ MHDFKHV W HQG R
@H VHQG MEDANVR XV DQG Z HZ L@UHIUQG IMKS
VRWH LDZ P DMUDCY L@EH XVHG 1Q HWHU
3RO&\ FBp 6SRRORURWHUSIRGXFW Z H

P DQXI DAMUH

3GDVH QRM QRWDASLRGXFW DLUH RQ UHWUDE®!
VSRR® \ RX QHHG R EH SDUARI WH 3RO& FBp

6SRRGB UIRGXPNSWIZ DUGWKLS 6FKHP H I \ RX DLH
QRWSDUARI WH VRKHP H\ RXUSWRGXAWZ L@DUIYH

RQ FDUGERDUG VSRRY

3RO&\ F®p 6SRRCE HVKUQ %R]

2 XUFXWRP GHVIQHG 3RO&\ FBp 6SRRCE HMUQ %R HVDUH GAMIQHG VR VENH  FRP SOM VSRR EDAN 6P SO | @KH ER] DQG UHMLQ IW
EDFNWR ( 3/

6VBQEDUG 398 * @] 1Q) 5DQIH (GMRQ ' HHP EHU
3DJH R



N' 4 XDDN

$W 3/ ITXDOWT IVQMMWAD EX]]Z RUGRUD ER] VR
VIFN

,62 UHI MMUHG MORH ZHJR EH\ RQG WY WRQGDUG
XMQJ 1 HWQVSHAWR SIRYIGH | XUMHUWDQVSDUHOR DRLIRW RXU
TXDOV DWXWDQFH SIRFHW 1 HWQVSHPALY QRZ XVHG E\ RYHU

FRP SDOHVIQ Gl HIHQWFRXQWIHY

1 HWQVSHAWI LYHV RXURSHUD/RWY DQG RXUGDGHUAKIS WDP UHDO
WP H DFFHW\R Z KDALY KDSSHQLQJ RQ WH SURGXPARQ @HV
KRXW SHUGD 1 HWQUSHAAP RQUMRWY P HDVXUHP HOWAHQGY

Z IWIQ TXDON ] RQHV 7KHVH 4 XDOW =RQHV DUH XVHG VR TXIEND
IGHOMI 1Q SLRFHW WHQGV Z I FRBRXUFRGHG WP D EDQGV
DQG P RQVRUSIRAHW FRQAROKIRXJIK &3. DQG UHDOWP Hé&3.
FDBXOMRQV

7ROILDQFHV

7RBIDQFHV DUH DQ P SRUBQWRQUGHIDARQ Z KHQ GHVIQUQJ QHZ SLRGXPW IRUWKH J @ LQU LOGXW ([ WKGHG SURGXPW UHT XILH J UHDWU
VRBLDQAHY WDQ WRVH SLRGXFHG E\ P RX@IQI GXH VR WH XQUXSSRUMG QDW(LH Rl WH SURFHW ( 3/ P DQXI DRMUHV VR WH IRGRZ LQJ ,62

VROLDQAHY

7ROILDQFH 0 0

XSW
XSW
XSW
XSW
XSW
XSW
XSW
XSW
XSW

XSW

6VBQEDUG 398 * @] 1Q) 5DQIH (GMRQ ' HHP EHU
3DJH R



N
N 7\ SHVRI * @} LQJ 6HD®

HGJ HV DQG %DFNLQJ 6HDY

: HGJHV DQG EDANIQU VHD® DUH QHHGHG VR SLRYIGH D FX\KIRQ
EHVE HHQ WH J@W DQG WH DXP LOXP ILDP H 7KH DOR SURWFW
WH J @] LQU XQUMDI DIOVAH] WALDCZ HOWHUHYHQW 6HBFWQD WH
IGHDCY. HGIH EDANQI VHDCFRP ELQDWRQ LV D UHDMYHOD P S

Wedge compressed size —3| [ &
| €~ Backing seal
compressed size
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SWRFHW
O 0 HDVXUHWHJIDS IQWHDXP IQXP H WKMRQ Z KHUH WH L
JOW VR EH VHXUHG Y
O ' HWAP IQHZ KIFK EDFNQI VHDO W \WKH DXP IQXP //, A
o 4
H WKMRQ P
O 0 HDVXUHWHWIFNQHWRI WH JDW /,:/’/-/ !

O  $GGWHJIOW WIFNQHW VR WH FRP SIHWHG M] HRI WH r’
EDFNQJ VHDADQG VXEWDPWURP  WH VRVBQJ DS P HDVXUHG
LQWH DOP IOXP H WKMRQ

O 7KHUWHVXGAMY P HDVXUHP HQWY WH IGHDOFRP SUIHWHG
ZHGIHM]H

SURUWR i QDADWHP EO®  IMIKRX@ EH AKHANHG WDWIMH GRFDWQJ | QV RQ WH Z HGIH FRUHAD | WiKH VHULDWRQV 1Q WH DXP LOXP H WKMRQ ,\W
VI[P SRUBQWAMDWAH Z HGIH LV WH FRUHAW] H $Q RYHUM] HG Z HGIH Z LAIORHDVH WH UMN RI JOW EUHDNDUH / INHZ MH DWW’ D@UZ HGIH
Z IQHYHQWD® | DORXWDQG H SRVHWH J@) 1QJ XQWR Z HDWHUGDP DIH

) LE®I39& 3RO 91O\ C&KQRUGH

7KLV P DMUDQY D FRWIH HARYH VROMRQ | RUMHDIQJ P DQ\ IRWP V
Rl GRP HWF GRRWDQG Z IQGRZ V) ®f LE®I39& FRP SRXQGV YDU
Z 1GHO 1Q DSSTFDMRQ DQG FDUH VKRX@ EH XVHG VR HQUXUH WH
VXSSTHUKDVWH QHFHWDU H SHUAH VR P HHWIKH KDUK 1 HZ
=HDDQG HQYLLRQP HQW

+ HDWb HVMBORH
$QHBP HOARI VKUONDIH DLRXQG P XWW\EH DARZ HG IRU
GXUQI WH | WQ) WIUH |RUD@ H LEGI 39& WDV ) Bf LEGI 39& &R 5 MR
VKRX@ QRVWEH LQ FROWIPAZ [W, 3ROFDUERQDW VKHHW, Q WLV FDVH D
P DWIUDOWXFK DV 739 VKRX@ EHXVHG 3OVWAMHULQ 39& FDQ *+ DUEQHWW 7HP SHIDMH® HSHQGHQAH
P LJUDW QR WH 3ROFDLERQDW VKHHWFDXVIQ) VIWHW FLDANIQJ R W

WH SROFDLERQDWM DQG D ®WRI T H LELOW 1QWH J@] IQJ VHDO$
PO P XP VHYIFHWP SHDMXWHR  r& IVUHRP P HQGHG | RUWLY
P DMUDO

&KHP IFDO 2 1G5 HMMROQAH

) B[ XUDCBWHQIW

$EWDMRQ 5 HMMBQRH
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m 7HPAKQIEDORRQUGHIDWRQV

' HVIQ  &ROWIXPVIRQ

* @] 1IQJ VHDO DUH GHMJIQHG VR SHURWP WH IR@RZ 1QJ | XQRWRQV

VR P IQP MHWH HQM RI DIUDQG Z DWU
VR SURVIGH D FXVKIRQ | RUWH J @) LQJ P HGID Z KIFK WWH HOFDVH

VR VENH XS WH VRBIDQPH EHVE HHQ WJIG FRP SRQHQW
VR D@BZ P RYHP HWR! J@) LQJ P HGID XQGHUZ LQG ®RDG DQG RUWP SHUDWUH FKDQIHV

oo oo

$ FFHSVDE®I 6ROVIRQV  9HUT FDMIRQV 0 HVKRGV | RUEMXVH % ' XIDELOW

(3/ * @ LU DY Z IQFRP SO Z IW WH 1 HZ =HDDQG YXIGQI FRGH&DXVH%  Z KIFK LHTXWLHV I @) 1QJ VHDOY VR LHP DIQ | XQPARQDARUD
P 1QP XP SHURGRI QRWBWWDQ  \ HDW EDVHG RQP RGHIDWMO CGli FXQWR DFFHW RULHSORH

1 RW HW7KDQ 1 RW HW7KDQ 1 RW HW7KDQ

<HDW/ <HDW/ <HDW/
. IQGRZV * DWHW J@J LU 0 RGHDWO Gli FX@V
JO Q) EHDGV VR DFFH\W RULHS@FH J

: KHQXMQI JO) IQJ VMDY Z IW P DWUDY RIKHUWDQ JOW LH  SROFDUERQDWA RUP HVZCSDOHY FRQUXOWZ I W(H P DOXI DRMUHUUHI DUGEIQ]
WH DSSURSUDW P DWAUDO

* @) 1IQJ VHDO LOFXGHG DV D SDUARI D WAWKRXID@ JO] HGM WP P XWAEH FKHANHG | RUFRP SDAEION Z W WH IR@Z 1Q] SURUVR WH
P DOXIDAXWH Rl WH Z IOGRZ V

D 7KH VWAKRXUDOUTFROH VHDOQWEHQJ XVHG VR DMK WH J W R WH 1 LDP H

E  $Q ZHWHIQ VWDOQWWP D FRP H QR FRQWAWZ W DQG
F*8 HGIHWDIU i WP
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6HWIFH 7HP SHUDWLHV

7KHH HPRI WP SHIDVWUH RQ J @) LQU VHDY FDQ EH VI QL FDQW3ROP HY/ UHDPWQ Gl HHQWZ D VR YDUDARQV 1Q DP EIHQNMP SHIDXIH ,Q
1HZ =HDDQG WIVWP SHDWHFQWQIHIRP  r& W r&DVDQRP 0 DWUDY Z I SRRUKHDWHMBQRH Z LGH SHUHQRH Z DUSIQU
DQGP D\ FDXVHWH J@) IQ) XQWIR IDIO39& VD FRP P RQ® XVHG P DWUDCEXWY DOR P RMDI HAMG E\ WLV SIREGP  7KHUH LV D QRWAHDE®H
FKDQIH 1Q KDUBQHW EHVE HHQ D 39& VHDCY KHQ YIHZ HG RQ D FR@ P RUQIQU DQG D KRAWDIWLORRQ © KHUH WP SHUDWUH Z LAINH® EH DQ MXH
IV UHARP P HQGHG WDVWIKH JDVNHWEH P DGH IURP - HWHU739 RUMAIFRQH LXEEHU , WKRX@ EH QRWG WDWATFRQH IKEEHU LV XWIVHG 1Q
VHDOQ DSSTEOMRQVIQH FHWRI r& 7KHXVHRI SOMWMAVHG 39& LV QRAHRP P HQGHG

HDVIKHLDELOW

* @] LQ VHDY DUH VXEMIPVWR D Z IGH LDQIH Rl Z HOWHUFRQGMRQV LQFXGIQ) 1LRVADQG KLIK 8 9 FROFHOWDMRQY $GG VR WLV WH H HAWRI
GUYIQU Z 1QG DQG LDIQ DQG WH UHVXGM G\ QDP IE GRDGV FDQ EH TXIW VHYHUH $ @KLY DFFHBLDWY WH DIHQJ SURFHW

" L HIHQWMFK QLT XHY DUH XVHG VR 1P SURYH Z HDWHWDELOWV RI SROP HY EXVWAH P RWIKQLYHUDORGMRQ LV VR P DNH WH SUIRGXPNEDFN 7KH
EORAN DCGWYH 1Q IXKEEHUDQG P DQ\ WKHLP RSOWMAF SLIRGXFW LV D 8 9 DEVRUIEHUWDWSHYHQW WH SROP HUILRP  GHIWDGIQJ RYHUWP H

,QTH [E®GI39& KDUK Z HDWHUZ LO@GUYH RXVWMH SOVWAAMQI DIHOWWH FRP SROHQWMDWP DNHV IW H LIE®I GDYIQJ WKH VHDCKDUG DQG
EUWB! 7KH IGHDOP DWUDA RUP RWAZ HDWHUURMMRIORH DSSTADWRQV V739 DV WKLY P DWAUDGGRHY QRWHO RQ SOWWAMVHUIRUI H LEIDNV

6LIFROH IXKEEHUWQGV VR EH XVHG Z KHIH VRVUCEHDFH RI P 1OQG LV LHT XILHG

&RP SLHWIRQ 6HW

7KLV WRKQEEDOMP  GHVRUEHY WH SROP HJV DELOW VR ERXQFH EDAN R IWRWIIQDARWP  RQFHWH FRP SUMWMQI ®DG KDV EHHQ UHP RYHG
7KIVIV YHY 1P SRUBQWQ DQ RSHALQJ VDVK WIMRQ 1 WH SROP HUBMHV W EERXQPHN WHQ IMEHFRP HV D1 DMAUSUR ®1 DQG QR BRQIHU
VHDY FRUHAD |, VWKRX@ EH QRWG WDWARP SURVRQ VHWY RIWIQ P HDVXUHG DWW 1& $Q HBIVDMRQ LO WP SHIDWUH XVXDED LQFUHDVHV WH
FRP SUHWMRQVHW :  KHUH FRP SUHWIRQ VHVY @NHO VR EH DQ MXH MY UHFRP P HQGHG WDWD KLIK VSHAL FOMRQ 739 RUMAFRQH IXEEHUEH
XVHG
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$VGHVFUEHG IQ&DXVHS Rl WH IXITIQI &RGH 7KH [P SRUBQAH BIYHCR! D EXICIQ) BIYHY
FDQKDYH DQ P SDRWRQ WH GXUDELMN UHTXILHP HQWRI D EXIGQI FRP SRQHQW

7TKHFRP SROHQWZ KIFK XVXD® § W EHVE HHQ WH JOW DQG WH i [ HG SRUARQ RI WH [LDP H MY
EHQI JO] HG IR ,\WM] H LV XVXD® FRP P RQ DARRWWH Z IQGRZ VA WP

&RP SRQHOWH HY/VRR D FRP SGMAVHDOZ KHWHUD EDFNIQU VHDCRUJ @) LQJ Z HGIH
$ VWD KHIHVE R RUP RUH P DWUD® DLH H WKGHG VRIHWHUVR IRLP DMQI®! FRP SRQHOWVEN.QJ
DGYDQWIH Rl WH SIRSHMHV Rl ERVK P DWUDY

7KH SIRFHW FDQ DAR EH XVHG VR H WXGH D EDFNQJ VHDAQWR D X39& Z IQGRZ RUGRRUIWDP H

7KH DELOV VR UMMAZ HDUDQG GHFDL QWP VRI 1 =8 &OXVH% WHP QP XP SHURG |RUZ KIFK
WH FRP SRQHQWP XWSHURLP W GHMJI QHG IXQPARQ

8 VXD® VKH H WILRDOVHDCEHVE HHQ WH J@W DQG WH 1LDP H Y EHQJ J@) HG IQR 7KHZ HGIH LV
XVHG VR VENH XS DQ\ VRBIDQAHY 1Q WWKH WIFNOHW R WH J @] LQJ DQG RUIRUGL HUQJ RYHD®
WIENQHWHVRI WH JDW

QWP VRI WIVIQGX\WW WBQGDUG KLIK UVH UH HWY VR DQ LOWEMMRQ Z W DKHIKWDERYH P

7KH LOWQGHG VHIYIEHDE®! @HRI D EXITIQ) FRP SRQHQW

,QWLP VRI WLV IQGXVIA WEQGDUG &Z UVH UH HW VR DQ IQWEXIMRQ Z MK DVRBCKHIKVRI XS VR
P

7K HHVWR WHWDZ P DIMUDY XVHG 1Q WH P DOXIDRAMUH Rl WKH FRP SRQHQW

L QWP VRI WY WRQGCDLG KLIK UVH UH HY/ VR DQ LOWB@MMRQ Z IW D VRWCKHIKWRI XSWR P

$ VHDOMDAY XVHG LQ D [ HG SRUMRQ HJ Z HGIHV EDANQI VHDO FKDQQHQI DVNHW
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