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20HQ NRRVWDQXG O}SXW]|| LVHVHLVYDOW

/}SXW|| DOXVHO HL ROH YDUHP NXWVH Y}L WHDGXVNUDDGL Y}L LQVHQHUL

W|| NRRVWDPLVHO NDVXWDWXG WHLVWH DXWRULWH W||G ROXOLVHG VHL

MD PXMDOW SIULQHYDG DQGPHG RQ YLLGDWXG

3 MDDQXDU

$XWRU GLIJLDOONLUMDVWDWXG

DOONLUL

7]] YDVWDE EDNDODXUHXVHW|| PDJLVWULW||OH HVLWDWXG Q}XHWHOH

3 MDDQXDU

-XKHQGDMD GLJLDOONLUMDVWDWXG

DOONLUL

.DLWVPLVHOH OXEDWXG

3 MDDQXDU

.DLWVPLVNRPLVMRQL HVLPHHY ««««&&«LLEKKLLK KKK KK
QLPL MD DOONLUL



I[LKWOLWVHQWY O}SXW]|| UHSURGXWVHHULPLVHNY MD O}SXW|[|] *OGVXVHO

OLQD +DQQHV 6RRPHU
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770% WUHLOHUL YDOJXVSDQHHOL W}VWPLVH PHKKDQLVHHULPLQH

PLOOH MXKHQGDMD RQ ODUWLQ (HUPH
MXKHQGDMD QLPL

iXIE % E} uSe E&Jule le 0°*%usS,, =+ ]Jo]S u]e i o ISE}}ve Ao ujs
d Zv]l °0]l}}o] & wu Spul}Pp ]JPJI}P e 0] u]e u EPJo lpv] uS}ICE]
0*% %0 U]e V]V

iXPo epe 0 | 8§35 o Ale § P uleles doo]vy d Zv]l °0]l}}o] A ]I «ll}vyv
d oojvv d Zv]l °0]l}}o] & u Sul}Ppu JPII}Pu T p p lpv] PSIE]]P}
0*% % U]e V]X

iXXo vy o]lU 81 «}o A 0]Z30]8 v3e] %opvIs]e i vlu &

ITX]vv]s vU 8§ 0]ZS0]8e vSe] v ule P ] E]IuS S ]85 -]l

e He 5 V]VP Uupp 8 ¢]Ppe 18] 3 Spo v A ] <]Pue]X

i oe]Pue i A
8

s
V] Jvs oo ISp o

MDDQXDU NXXSIHY

I[LKWOLWVHQWY HL NHKWL MXXUGHSIIVXSLLUDQJX NHKWLYXVH DMDO YD
O}SXW||OH MXXUGHSIIVXSLLUDQJX NHKWHVWDPLVHNY PLV RQ DOONLU
GHNDDQL SRROW YIOMD DUYDWXG *OLNRROL }LJXV O}SXW||G UHSURGXW\
HHVPIUJLO .XL O}SXW|| RQ ORRQXG NDNV Y}L HQDP LVLNXW RPD <KL
WHJIJHYXVHJD QLQJ O}SXW]|| NDDV Y}L «KLVDXWRU LG HL ROH DQGQXG
*OL}SLODVHOH NLQGODNVPIIUDWXG WIKWDMDNV Q}XVROHNXW O}SXW]|| |
DYDOLNXVWDPLVHNY YDVWDYDOW OLKWOLWVHQWVL SXQNWLGHOH MD
WIKWDMD MRRNVXO HL NHKWL
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LOPUTOO ULESANNE

Ulidpilane: Hannes Soomer, 212187MATM
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.IHVROHY PDJLVWULW|| NRRVWDWL NRRVW]||V HWWHY}WWHJD 1RUGLF 7UD
S}IKLOLQH WHIJHYXVDOD RQ OLLNOXVRKXWXVYDKHQGLWH DUHQGXV MD Pe-
W|| WXOHPXVHQD YDOPLY WRRGH RQ P}HOGXG 86% WXUXOH OLLI
OLVDYDUXVWXVHQD 7RRGH SURMHNWHHULWL MD W|| NRRVWDWL (HVWLYV

86%V
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.IHVROHYD PDJLVWULW|| HHVPIUN RQ SURMHNWHHULGD OLLNOXVRKXWX
YDOJXVSDQHHOL W}VWPLVH PHKKDQLVHHULPLVH NRPSOHNW 7|| NIVLWOHE
DOJXVHVW O}SXQL 7|| WXOHPXVY RQ WRLPLYD WRRWH SURMHNW MD NRPS
RQ YDOPLQXG NRRVW]||V HWWHY}WWHJD 1RUGLF 7UDIILF 6DIHW\ *PE
SURMHNWHHULWDYDW WRRGHW PeePD «OH PDDLOPD 3URMHNWL OIEL Y
DUYXWLWDUNYDUD )XVLRQ 06 ([FHO MD 7TRGRLVW

770% RQ 86% WXUXOH P}HOGXG OLLNOXVRKXWXVWUHLOHU PLOOHC
DYDULLHQHUJLDOHHYHQGXV 7UHLOHUL HHVPIUN RQ NLLUWHHGHO VHLVW
OLLNXGHV NDLWVWD DYDULL NRUUDO QLL YHRNLMXKWL W]||OLVL NXL ND L
7UHLOHUL HVLRVDV RQ SHDOLVHKLWXV PLOOH HHVPIUN RQ KRLGD Y
OIKHQHYDWHOH V}LGXNLWHOH YDOJXVPIUNLGH DELO LQIRW DQGD 9L
PHKDDQLOLVH YLQWVLJID W}VWHVVWHHP DVHQGDWDNVH SURMHNWHHULW
WUHLOHUL RSHUHHULPLVH PXXWD WILHOLNXOW DXWRPDDWVHNV 3URMHN
WXUJ RQ FD KHWNHO NILEHO ROHYDW WUHLOHULW QLQJ YLLPDVWHO
WUHLOHULWH WRRGDQJ XODWXQXG WeNLQL

71! HVYLPHVHVY RVDVY VHOHWDWDNVH ODKWL SUREOHHP PLGD ODKHQGDYV
VDUQDVH SUREOHHPL ODKHQGXVL QLQJ OXXDNVH HHOGXVHG WRRWH SURI
Q}XHWH PIIUDPLVHJD

7THKQLOLVHY RVDV SDNXWDNVH YIOMD MD KLQQDWDNVH HULQHYDLG
ODKHQGDPLVHNYV SURMHNWHHULWDNVH WRRGH QLQJ WRRGHWDNVH WRR!
OlEL WHVWLPLQH 7HVWLPLVH WXOHPXVHQD WHKDNVH WRRWH MXXUHV NC

9LLPDVHV RVDV OXXDNVH GRNXPHQWDWVLRRQ O}SSWRRWH WRRWPLVI
NRPSOHNWL O}SOLNX WRRGHW ODMDQGXVOLNXV RVDV OHLWDNVH WRRWP
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1RUGLF 7UDIILF 6DIHW\ *PE+ HGDVSLGL 176 RQ 6DNVDPDD HWWHY}W
OLLNOXVRKXWXVYDKHQGLWH PeeJL MD DUHQGXVHJID NRJX PDDLOPDV 176
+HWNHO RQ HWWHY}WWHO NRQWRU 6DNVDPDDO MD 7DDQLV (WWHY}WW|
HULQHYDO NXMXO YDOJXVSDQHHOLG MD PIUJXDQGHODPELG DJD ND WU}
-RRQLV /LVDNV RPDDUHQGDWXG ULLVWYDUD MD WDUNYDUDJD NF
YDOJXVSDQHHOLGHOH

176 RQ 770$ WUHLOHULWH WXUXVWDMD (XURRSDV PLOOH NDXGX RQ WHN|
770$ WUHLOHULWH WRRWMDJD 86%V .RRVW]||V 86% WRRWMDJD RQ OIEL YLL
.IHVROHYD W|| UDDPHV SURMHNWHHULWXG WRRWH PHKDDQLNDRVDOH

DUHQGDWXG NRQWUROOVVWHHP PLV WHHE NRJX WRRWH WILHOLNXOW D>
WRLPXE (XURRSDV NXLG YDOPLVWRRWH VHHULDWRRWPLQH KDNNDE WRLF

LP15 Slim Line  LK9 SlimLine  Warning Lamps

TTMA /TMA Safety Trailer and more...

-RRQLV 9DOLN 176 SDNXWDYDLG WRRWHLG > @
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SURMHNWL HHVPIUN RQ SURMHNWHHULGD OLVDYDUXVWXVHQD Pe+«GDY NRP

WUHLOHUL HNUDDQLGH NRRVWX PHKKDQLVHHULWXG OLLNXPLVHN
YLQWVLID W}VWHODKHQGXVY DVHQGDWDNVH SURMHNWHHULWDYD VeVWE}
OXNXVWXVPHKKDQLVPLG /LVDNV WRRWH SURMHNWHHULPLVHOH WRRGHW
7TRRWH SURWVHVY QILGDWDNVH PXVWBMNNVWL GLDJUDPPLO

Sisendid Protsess Valjundid

Energia

v

Paneel

Operaatori sisend kaugelt teises asendis

Paneeli ligutamine ja lukustamine

v

v

Paneel
transpordiasendis/tooasendis

v

-RRQLV OXVWD NDVWL GLDJUDPP

7709 WUHLOHU

770% RQ *UHJRU\ ,QGXVWULHY ,QF SRROW WRRGHWDYDG OLLNOXVREK
RQ LQWHJUHHULWXG DYDULLRRGLWIL D DUHHHLYCHHQUE W NDVXWDWDNVH DHJOI
OLLNXYD Y}L VHLVYD V}LGXNL WDJD V}LGXWHHGHO W||WDGHVY 7UHLOHUL
OHHYHQGDGD O||NL QLL WDJDQW RWVD V}LWYDOH DXWROH NXL ND YHRNL



-RRQLV 770$ HQHUJLDOHHYHQGXVVHDGH > @

7UHLOHUL HVLRVDYV RQ SHDOLVHKLWXV PLOOH «OHPLVH RVD N¢OJH RQ

PLOOHJD RQ Y}LPDOLN QILGDWD HULQHYDLG VLJQDDOH /LVDUDDP RQ ND¥
RVD OLLJXE f HW WUDQVSRUGLNV VDDNV YDOJXVSDQHHOL SLNDOL

OLLIXWDPLQH WRLPXE RULJLQDDOWRRWHO PDQXDDOVH YLQWVLID PLGD
VHLVWHY 9DOJXVSDQHHO OXNXVWDWDNVH WUDQVSRUGL MD W||DVHQGL
VLVHVWDWDNVH NIVLWVL NXL DANRRQGVRQ ILNVHHULWXG

Valguspaneelide raami
00rlemistel

-RRQLV 770% NRQVWUXNWVLRRQL GLDJUDPP URKHOLQH QRRO * V}LGXVXX
HNUDDQLGH OLLNXPLVVXXQG



$QWXG WUHLOHULOH RQ YDOPLVWDWXG ND WHLVL SHDOLVHKLWXVL D
,QGXVWULHYV Pe+eE VHGD WUHLOHULW DRROXG SHOIONVHBKWWNKEHID WRRWH

NDVXWDPLVHNVY SHDE VHH ROHPD OIELQXG 0$6+ WHVWL HQGLVHOW
VLPXOHHULWDNVH HULQHYDLG DYDULLROXNRUGL 5RKNHP LQIRW 0$%$6+ Wt
oLvbVvV /LVD 6HOOHNV HW MXED OIELWXG 0$6+ WHVWL VHUWLILNDDW MI
HNUDDQLGH SDLJDOGXVH NRQVWUXNWVLRRQL MD Y}L OXNXVWXVWXVW V
PXXGDWXVWHOH RQ YDMDOLN DOJVH SURMHNWHHULMD NLUMDOLN OXEI

OIELYLLPLVH PDNVXPXV VHOOLVHOH WRRWHOH RQ FD 86' 6HOOLV
WRRGHWXG «OH DDVWD MD 86% WXUXO RQ WRRGHWXG WUHLOHULWHVW
ROHYDWH WUHLOHULWH KXON RQ W N

-RRQLV 770% WUHLOHU YHRNL WDJD W||DVHQGLY YDOJXVSDQHHOLJD > @

1}XGHG SURMHNWLOH

(NUDDQLGH W}VWPLVH DXWRPDWLVHHULPLVHO WXOHE DUYHVWDGD QLL V
ND WUHLOHUL NHKWLYD VHUWLILNDDGLJD $QWXG SURMHNWLOH VHDWX
ORHWH®EMWO

7TDEHO 1}XHWH ORHWHOX

1}XFH XXSIH $oOL 1}XH 0luJt
6RRY

7ILVDXWRPDDWQH 17¢ 1

7708%

YDOJXVSDQHHOL W}VWPLVHNYV

2SHUDDWRU SHDE| VDDPD 176 1

WUHLOHUL WUDQVBSRUGLDVHQGLVW

W|[|DVHQGLVVH LOPD YHRNLVW

ODKNXPDWD




1}XH .XXSIHY $OOLND 1J0dHJH
6RRY
2ULJLQDDO NRQVWUXNWVLRRQL76 1
NeOJH HL NHHYLWDWD
hKH DNWXDDWRUL NDVXWDPLQH 176 6 .
VLLVY OLVD DNW
$NWXDDWRU YDOL 17¢ €
NDWDORRJLVW
9DOJXVSDQHHOL P 17¢ 1
NJ
7VeNOL DHJ OLJL 17¢ 1
9 VeVWE 17¢ 1
2ULJLQDDO OXNXVWXVV}UPHGH|176 1
NDVXWDPLQH
6VWHHP SHDE WRL 17¢ 1

NP K

L HL ROH Y}L
XDDWRU
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. ROQNXUHQWLGH ODKHQGXVHG

86% WXUXOH HL ROH *NVNL NRQNXUHQW YHHO ULWDQXG DQWXG WUH
VeVWHHPL OLVDGD hNV S}KMXVWHVW RQ NLQGODVWL HHOPDLQLWXG WHYV
SDVVLLYVXVY SUREOHHPL ODKHQGDPLVHO 6HOOLVH WUHLOHUL NXMXO DY
SRSXODDUVHP ODKHQGXV /LJL QHLVW RQ SDLJDOGDWXG MILIJDOW YHR

(XURRSD WXUXOH RQ YDOPLVWDWXG HULQHYDLG SHDOLVHKLWXVL NXK>
WXUXO YDMDOLNXG HNUDDQLG ODPELG (XURRSD VHDGXVDQGOXV WDROL
RQ HULQHY 86% RPDVW 86% WUHLOHULG RQ VHHW}WWX N}LN VDUQDVHG
DOQWXG W|| WHOOLMDO SDNNXGD SHDOLVHKLWRLWLY RQ WILVDXWRPDDW

3240

3890

213
N\
N\

7840

-RRQLV 176 SHDOLVHKLWXYV 770%$ WUHLOHULOH

7XUXO RQ HULQHYDLG QLL YLQWVLJD MD NIVLWVL W}VWHWDYDLG NXL ND
(HVWLVY RQ *¢KH MILJD SHDOLVHKLWXVHJD 770% WUHLOHUL Pe««QXG ND
SHDOLVHKLWXVL RQ QLL NDKHRVDOLVL NXL ND KHRVDOLVL



-RRQLYV 7708 7LNL YROGLWDYD SHDOLVHKLWXVHJID > @

9ROGLWDYDLG SHDOLVHKLWXVL RQ WRRGHWXG ND (HVWLV

-RRQLYV 770$ ODQJHWDWDYD SHDOLVHKLWXVHJD > @

(ULQHYDOW +«ODOPDLQLWXG ODKHQGXVWHVW NHVNHQGXE NIVLWOHWI
SHDOLVHKLWXVH PHKKDQLVHHULPLVHOH 6HOOHJD ODKHQGDWDNVH SURE



WUHLOHULWHID QLQJ Y}LPDOGDWDNVH ND QHQGH WUHLOHULWH PeeN V
WILVDXWRPDDWVHW VeVWHHPL
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7}YVWPLQH

(OHNWULYLQWYV

(OHNWULYLQWVL NDVXWDPLQH ROHNV LOPVHOW N}LJH OLKWVDP ODKHQG?>
PDQXDDOQH YLQWY HOHNWULOLVH YLQWVLJIJD MRRRIWN BXXOOMIWMDNVH VL
ODKHQGXVH QHJDWLLYQH DVSHNW RQ HW OLLNXPLQH «OHV MD DOOD HI
WXJHYD WXXOH NRUUDO HL ROH Y}LPDOLN YLQWVLJID SDQQD HNUDDQH C
OLVDGD QILWHNY JDDVLYHGUXG PLV W||IWDYDG YLQWVLOH YDVWX MD O-l
ROHNY Q] SRROLN ODKHQGXV NXQD NHHUXOLQH RQ WHKD NRJX VeVWHHP \
/LVDNV ROHNVY YDMD VeVWHHPLOH OLVDGD HUDOGL VeVWHHP OXNXVWXVV]

-RRQLYV (OHNWULYLQWVL ODKHQGXVH HVNLLV

+*GUDXOLOLQH VLOLQGHU

+*GUDXOLOLQH RQLOQAOKGMHMQH MD ODLDOW OHYLQXG YLLV DYDOGDGD O
+*GUDXOLNDVXUYHW VLOLQGUL NILWDPLVHNYV RQ Y}LPDOLN VDDGD WUHL
SDLIJDOGDGHYV HOHNWULOLQH KeGUDXOLNDMDDP WUHLOHULOH .XQD DQMW
YILNHYHRNLJD NXV DODWL KeGUDXOLNDVeVWHHPL SHDO HL ROH Y]}L



NIUXNRQNVX MXXUGH WRRGXG K+GUDXOLNDYIOMDY}WHW RQ VHH YDU
Y}LPDOXV SDLJDOGDGD HOHNWULOLQH KRG QDX O6MO®IDPH WUWRQWHLIOH
K«GUDXOLNDMDDPD KLQG RQ FD Y% B6HOOHOH OLVDQGXYDG KeC
VLOLQGHU VLOLQGULG

-RRQLYV 9 K«GUDXOLNDMDDP > @

(OHNWULOLQH OLQHDDUDNWXDDWRU

(OHNWULOLQH OLQRMDVBDMNGIK DDXWRHOHNWULPRRWRUL S||JUOHY HQHUJLD F
OLQHDDUVHNY OLLNXPLVHNV NUXYL.OHNDQGH DELO 6HOOLVHLG OLQHDD
ND RPD WHLVWHO WRRGHWHO PLVW}WWX VRRRNRELWHQBLGBDRYHOOH NDV
HULQHYDWH P}}WPHWH MD HULQHYD PDNVLPDDOVH M}XJD 9}LPVXVW SLLI
WXOHE VDDGD NDV YHRNLOW Y}L WUHLOHULOH SDLJDOGDWDYDOW DNXO
P}}GXV DNWXDDWRU PDNVDE FD Ya



-RRQLV /LQDN /$ > @

7}VWHODKHQGXVWH KLQGDPLQH

7}VWHODKHQGXVWHYKLOSDRL@EL SDDULYLLVLOLVH Y}UGOXVH PHHWRGLO
W|INLQGOXVW VeVWHHPL OLKWVXVBEM® V.VWHHPL KLQGD

7TDEHO 7}IVWHVeVWHHPLGH KLQGDPLQH

LULWHF ++GUDXOLOLQ [ /LQHDDUDN'
7|INLQGOXV
/LKW
+LQG
_RNN

+LQGDPLVH WXOHPXVHQD RVXWXE YDOLWXNV HOHNWULOLQH OLQHDDUDN
ND WHOOLMDOH NXQD WHOOLMDO RQ QHQGHJD HHOQHY SRVLWLLYQH N
WRRWMD QIRO

6}JUPHGH OLLJXWDPLQH

$O0JVHV Q}XHWH ORHWHOXV HL ROQXG PIUJLWXG OXNXVWXVV}UPHGH DX
SURMHNWL DOJIDDVLY ROL SODDQLWXG YDLG HNUDDQLGH W}VWPLQH OLQF
HNUDDQH ND P}OHPDVY DVHQGLY SDLJDO 3HDOH HVLPHVH SURWRWeeEL H)
GLVDLQHULOH VDL VHOJHNYV HW HNUDDQLG WXOHE WJ||DVHQGLYV



OXNXVWXVV}UPHGHJD QDJX DOJVHO WRRWHO 6HH HHPDOGDNV YDMDG)
NXQD OXNXVWXVH NRQVWUXNWVLRRQ HL PXXWX W||DVHQGLV

(OHNWULOLQH XNVHOXNN

(OHNWULOLVH XNWHDK MO WOYEDGD WUHLORRQLERVWNNNOQILAXWDNYV

ULLYL V}UPH PLV OXNXVWDNV YDOJXVSDQHHOL UDDPL W|[IDVHQGLV $QV
NILNX NXQD P}LVWOLNX KLQQDJD HL VXXGHWXG OHLGD SLLVDYD NILJXJD (
OlEL HNUDDQLGH WRUX OLLIJXWDNV 6WDQGDUGVHG XNVHOXNXG RQ FD P

PLQHY NILN RQ FD PP

nio} apiueeny

i

MINBSHN

Post

-RRQLV 8NVHOXNN V}UPH OXNXVWXVHNYV

(UDOGL OLQHDDUDNWXDDWRU

(UDOGL OLQHDDUDOXWNOODWRAY JUPHGH OLLIXWDPLVHNYV WIKHQGDNYV
W}IVWHDNWXDDWRULOH WHLVH YILNVHPD OLQHDDUDNWXDDWRUL SDL.
OXNXVWXVV}IUPL /XNXVWXVV}UPHGHOH SURMHNWHHULWDNVH MXKLNXG
ROHPDVROHYDWH DYDGHJD 6}UPHGH DNWXDDWRU SDLIJDOGDWDNVH ND



VDPDOH WHOMHOH Y}L DNWXDDWRUL DOXPLVH UDDPL N OJH MD *KHQGDWL
KRRYDVWIRRX LYV 6HOOLVH ODKHQGXVH HHOLV RQ W|[INLQGOXV MD V}UPF
VIOWXPDWXYVY HNUDDQLGH OLLNXPLVHVW 3XXGXVHNV RQ KLQG NXQD DNW

-RRQLV (UDOGL OLQHDDUDNWXDDWRULJD ODKHQGXV OXNXVWXVV}UPHGH OLLJX

hNV OLQHDDUDMDP NLLJHOH NLQQLWDWXOW

hNV OLQHDDUDMDP NLLJHNONXNLDE RVDWXPDMVHPRRWRUL NILNX OXNXVWX)
OLLIXWDPLVHNV (VLPHVHV OLLNXPLVH IDDVLY HNUDDQLGH UDDP W}XVHE
SHDOH O}SSDVHQGLVVH M}XGPLVW OXNXVWDE V}UPHG .LLJHOH NLQQLWI
OXNXVWXVV}iUPL YIOMDV MD HNUDDQLGH UDDPL OLLNXPLVH HHVW IU
O}SSDVHQGLVVH «OHWDE DMDPL M}XG YHGUX MIQOLQJ OXNXVWDE V}UPH



-RRQLV 7}JVWHPRRWRUL NLQQLWDPLQH NLLIJHOH OXNXVWXVV}UPHGH OLLJXWDP|

SURMHNWL DOJIDDVLY ODKHQGXVL Y}UUHOGHV RWVXVWDWL HW PLQQDN
NLQQLWDWXG VeVWHHPLJD 9DUXSODDQLQD MIL OLVDDMDPL SDLJDC
SRWHQWVLDDOQH KLQQDVIIVW «KH OLQHDDUDMDPL NDVXWDPLVHO ROL P
VHOOHVVH ODKHQGXVVH LQYHVWHHULGD



7(+1,/,1( 26%

ORGHOOHHULPLQH

/[LQHDDUDMDPL YDOLN

ILQHDDUDNWXDDWRU YDOLWDNVH /LQDNL NEWOORRILVRWXWXWXGHO

YDOLWXNV NXQD VHH RQ NRPSDNWVHP MD RGDYDP YHUVLRRQ NDKF
NDWDORRJLVY PLOOHO RQ VLVVHHKLWDWXG SLGXULJD OXNXVWXV .XL V|
Y}LE DMDP M}X DOO QLKNXGD 6HOOLQH NRJHPXV RQ QILWHNV /$ P>
PDNVLPDDOQH M}XG VHOJLWDWDNVH YIOMD DOO ROHYD WDEHOL DQGPHW
OLQHDDUDMDPL NRJXY}LPVXVW LOPD OHWDPDWD HWWH VHDWXG V WVe

7DEHO /LQDN /$ WHKQLOLQH VSHWVLILNDWVLRRQ > @
12 V motor:
Type Thrust | Self- | Self- | Spin- *Typical Stroke *Typical End-
max. | lock | lock | dle speed length (mm) Amp. play
Push/ | max. | max. | Pitch (mm/s) in steps of (A) mm
Pull Push | Pull | (mm) 50mm +/-
) ) (NI (S No | Full | Min. Max. | No | Full
load | load load | load
33090xxxxxxxxA... | 5000 |5000 [5000 [9/A |9 6 100 |-|300**]|2.8 |10 1
33150x0xxxxxA... | 3500 | 3500 [ 3500 [15/A |15 9 100 |-]400**)2.8 |10 1.25
33150x0xxxxxxA... | 2250 |2250 [2250 [15/8B |23 15 100 |-|500**]|2.8 |10 1.25
33200xxxxxxxxA... | 1500 | 1500 | 1500 [20/8B |34 24 100 |-|600 20 |10 2.5
33200x00xxxxA... | 500 500 |[500 |20/C |68 52 100 |-|600 50 |12 2.5

9}IWWHV DOXVHNV SHVVLPLVWOLNX VWVHQDDULXPL NXV OLQHDDUDMDP
WILVNRRUPXVHJIJD VDDE DUYXWDGD HULQHYDWH «OHNDQQHWHJID OLQHDD
VRELYDG NILIJIXSLNNXVHG $QGPHG DUYXWXVWHNV Y}HWDNVH cOHYDO ROF

ELELI
NXV 6 * NILJXSLNNXV OHLWDNVHFXXULP Y}LPDOLN

* OLLNXPLWNWLYUXYV

9
W £ DHJ DOXVHNV Y}HWDNVH V WHJHOLN WVeNOL DHJ OHLWDNVH C
Vv

7TXOHPXVHG RQ NRRQGDWXG DOO RIEXEHHODVVH WDEHOLVVH



7TDEHO 9}LPDOLNXG /$ YDULDQGLG

ODNVLPDD'| .LLUXPP V .Ln *PDUGDW]| 7VeNOL LC\
M} X Gl OIKLPD PP PP
PD]J
PD]J
D[
7TDEHOLVW RQ QIKD HW 1 1 MD 1 PDNVLPDDOVH M}XJD DMDPLG

N}LN YDOLGD NILIXSLNNXVHJD HW VDDGD WISVHOW VDPD WVeNOLDHJ ¢
SHDE ND SURMHNWHHULWDY NRQVWUXNWVLRRQ ROHPD PDVVLLYVHP HW
YDVWX SLGDGD 9ILNVHPD M}XJD DMDPLWH SLNHP NILIJIXSLNNXV WHHE (
NHHUXOLVHPDNVY 20HPDV ROHYDWHVW YDOLNXWHVW YDOLWDNVH NHVNPI

9DOLWXG OLQHDDUDMDPL P}}WPHG RQ WRRBK®W\VOODROHNFDDOMRRQLVHO
M}XG OLQHDDUDMDPLO RQ 1

460

206

-RRQLV 9DOLWXG OLQHDDUDMDPL P}}WPHG PLQLPDDOVH NILIJX MXXUHV > @

*HRPHHWULD YIOMD VHOJLWDPLQH

SURMHNWHHULPLVW DOXVWDWDNVH G HVNLLVL ORRPLVHIJD MRRQHVWX
HNUDDQLGH UDDP W||DVHQGLY MD O}SSDVHQGLV NRRV OLQHDDUDMDPL
SRVLWVLRRRQW /ILQHDDUDMDPL NLQQLWXVNRKDG VHOJXYDG MRRQHVW



(HVPIUN RQ PDNVLPHHULGD OLQHDDUDMDPL HNUDDQLGH UDDPLOH WHNLW
DVHQGLYV

-RRQLV .OJYDDWHYV JHRPHHWULD HVNLLYV

(NUDDQLGH UDDPL UDVNXVM}X P}MXO WHNNLYDW PRPHQWL MD OLQHDDUDI
Y}JUUHOGDNVH HVNLLVL SDUDPHHOWULWH WDEHOLYV

7TDEHO (NUDDQLGH UDDPLOH DYDOGXYDWH PRPHQWLGH Y}UGOXV

F_Actuator mm 3500 mm 3500.00
Moment_Actuator_Pik.. mm ActingF_Actuator_Pikali * ( Lever_Actuator / Meeter ) 565.817
Moment_Load_pikali mm Load_Weight_pikali * ( Load_Lever / Meeter ) 528.00

.XL NOJYDDWHV OLQHDDUDMDPL NLQQLWDPLVH JHRPHHWULD RQ VHO.
PHHWRGLNDW NDVXWDGHVY ND HHVWYDDWHY JHRPHHWULD 6HOOH HHVP
KRRYDVWLNX MD V}UPHGH YIOMD VHOJLWDPLQH $00O ROHYDO HVNLLVLO F
KRRYDVWLN MD V}UP OXNXVWDWXG DVHQGLY SDUHPDO SRRO DYDWXG

KRRYDVWLN VXUXNV OXNXVWXVV}UPL Y}LPDOLNXOW WHOMHVXXQDOLYV
NeOJVXXQDOLVHG M}XG OXNXVWXVV}UPHO VXXUHG MD VHH Y}LE MXKLNXYV
SHDWeNLVY YDOLWXG DMDPL SLNNXVHVW WXOHQHYDOW RQ MRRQHVWDWD"
MRRQLVHO VLQLQH QXUN V}UPHGH VXKWHVY Y}UGOHPLVL VXXU (W M}X



WHOMHVXXQDOLVHNY WHKDNVH KRRYDVWLNXOH YDKHOH NROPQXUNQH
.ROPQXUNVH O«OL N*OJH NLQQLWXE RPDNRUGD O<KLNH O«OL MRRQLVH
OXNXVWXVV}IUPH HQQDVW MRRRQVWHO URKHOLQH

-RRQLV (HVWYDDWHY JHRPHHWULD HULQHYDWH O«OLGHJD
VLQLQH + SLNN OLQN SXQDQH + NROPQXUNQH OLQN NROODQH + O+KLNH OLQN U

2PDYDKHO Y}UUHOGDNVH MD PXXGHWDNVH P}OHPDV YDDWHYV JHRPHHWUL
VDDYXWDWDNVH UDKXOGDY WXOHPXV DYDOGXYDLG M}XGXVLG PRPHQW!
SLGDGHYV

ODWHUMDOLGH YDOLN

(VNLLVLGHVW VHOJXQXG P}}WXGH MIUJL VDDE PRGHOOHHULGD WRRGHW
ODWHUMDOLGH YDOLNXO OIKWXWL EDDVWUHLOHULO NDVXWXVHO ROHYDW
S}IKLWXUJ NXL ND O}SOLN WRRWPLQH VDDE ROHPD 86% V RQ ND NDVXWDWI
9DOLN PDWHUMDOH PLV RQ ODLDOW OHYLQXG MD 770$ WUHLOHUL NDVX
ORHWHOXYV

X 1HOLNDQWWRUX 3 [ 3PP [VHLQDSDNVXV PP
x 1HOLNDQWWRUX 3 [ 3PP [VHLQDSDNVXV PP
X 1HOLNDQWWRUX 3 [ 3PP [VHLQDSDNVXV PP

x /[HKWPHWDOO P}}W SDNVXV PP 3



OXGHOLWH NRRVWDPLQH

/HLWXG JHRPHHWULD S}KMDO NRRVWDWDNVH WRRWH PXGHO 7}VWHPRRW|
NLQQLWDWDNVH HNUDDQLGH UDD-RR®EOJIBHDLYNBPIRRIOIHWWXVH WIWWX WXO
VHH NLQQLWDGD HNUDDQLGH UDDPL KLQJH WHOMHVW N}UJHPDOH 6 H(
HNUDDQLGH UDDPL VLVVH SXXULGD SDLJDOGDPLVHO DYD 5DDPL NLQC
SROWLGH NLQQLWXVDYDG RQ RYDDOVHG HW NRPSHQVHHULGD Y}LPDOI
SXXULPLVHO

-RRQLV 7} VWHPRRWRUL *OHPLQH NLQQLWXVUDDP

7} VWHPRRWRUL DOXPLQH NLQQLWXVUDDP NLQQLWDWDNVH SHDUDDPL N+O.
7TRUX W}PPDWDNVH SHDUDDPL N¢OJH WRRGHWDYDWH YDVWXVWHJD M|
K}IJUGHM} Xx&BQLY 6HOOLQH ODKHQGXV DQQDE Y}LPDOXVH WUHLOHULWH |
VeVWHHPL VHDGLVWDGD MD WHNLWDE ND VeVWHHPL Q}UJLPD O+OL .XL
HEDORRPXOLNXOW VXXUHG M}XG OLELVHE DOXPLQH NLQQLWXVUDDP ¢
VeVWHHPL NDKMXVWDPDWD ®LJH SLQJXWXVM}XG SDLIDOGDPLVHNV DUYX'
SHDW-eNLYV

$OXPLVH UDDPL NHVNHOH NLQQLWXE NLLJH MD YHGUX PLV WDVDNDDOXV
PIMX 9HGUX W}PEDE OXNXVWXVV}UPL DYDWXG DVHQGLVVH



-RRQLV 7}VWHPRRWRUL DOXPLQH NLQQLWXVUDDP

.LLJH NXKX W}VWHPRRWRUL DOXPLQH RWV NLQQLWXE NRRVWDWDNVH 3
NeOJH NHHYLWDWDNVH WRUXSXNV PLOOH VHHV KDNNDE ROHPD KRRYDVYV
NeOJH NLQQLWXE ND PDLELRRWMXG YHGUX

-RRQLV $OXPLQH NLLJH

.LLJH JHRPHHWULD RQ YDOLWXG QLL HW QLL W}VWHPRRWRU NXL ND KRRY
OLLNXPLVH NHVNRVDV 1LL SeVLE WHNLWDWDY PRPHQW OIEL NRJX NILJ>
*HRPHHWULD RQ QIKD DOO REORHMINO MRRPLIVBBLNNXVWH VXKH W}VWHPRR\
MD KRRYDVWLNX NLQQLWXVSXQNWLGH YDKHO RQ FD



-RRQLV $OXPLVH NLLJH JHRPHHWULD

IXNXVWXVVIUPHGH VXXQDPLVHNV NLQQLWDWDNVH SHRQDDPLOH V}UPHGH
1HHG NRRVQHYDG ODVHUO}LNXVHJD O}LJDWXG MD SDLQXWDWXG GHWDI
NHHYLWDWDNVH SDLQXWDWXG GHWDLOL N«OJH 6}UPH MXKLNX Ne<OJH O}
HHOQHYDOW PDLQLWXG NROPQXUNVH OLLIJHQGL MDRNV 6HH PXXGDE M}
KRRYDVWLNX SLNNDGHOW O<«OLGHOW [/IEL O¢KLNHVWH O<OLGH O+NDWDN\
WHOMHVXXQDOLVHOW 6}UPH MXKLN NLQQLWXE SROGLJD OIEL SHDUDDF
NLQQLWXV VLQQD WRHWDY WDOD PLV HQQH NRPSOHNWL SDLIJDOGDPLVW



-RRQLV 6}JUPH MXKLN

$O0JVH WUHLOHUL PXGHO MD SODDQLWDYD NRPSOHNWL PXRWOVRQ Y}UUHO (

i

-RRQLV $0JVH NRQVWUXNWVLRRQL MD SDLIDOGDWXG NRPSOHNWL Y}UGOXV

SUYXWXVHG

/IRRGXG PXGHOL NULLWLOLVHG V}OPHG DQDO++VLWDNVH )(0 DQDO--VL
NLQQLWXVUDDPL SDLJDOGXVH SLQIJXWXVM}XG DUYXWDWDNVH OIEL NIVLD!



hOHPLVH NLQQLWXVUDDPL WXJHYXVDUYXWXV

hOHPLVH NLQQLWXVUDDPL WXJHYXVDUYXWXVWH WHRVWDPLVHNYV NRRV!
NRRUPXVPX®XRRQLV hKH SRROH NLQQLWXVSODDGL DYDGBL®LQQDG NLQC
WeeSL WRHJD SLLUDWHYVY VHOOHJD OLLNXPLQH NROPHV VXXQDV MIWWHYV S
NLQQLWXVSODDGL DYDGH SLQQDG MIHWDNVH YDEDNV OLVDNV S||JUOHPLV!
OLLNXPLQH 1 VXXUXQH M}XG UDNHQGDWDNVH W}VWHPRRWRUL NLQQL
NLQQLWXVUDDPL SLQQDJD VLPXOHHULGHV QLL N}LJH HEDVRRGVDPDC(
.RRUPXVPXGHO RQ QIKWDY DOO ROHYDO MRRQLVHO

-RRQLV hOHPLVH NLQQLWXVUDDPL NRRUPXVPXGHO

)(0 DQDO-++VL WXOHPXV RQ QIKD DOORROQ@HYDO0MRRPIDMHDQH SLQJIH
PXGHOLV RQ N-OO 03D DJD VHH WXOHE SXQNWLSLOYH VXXUX\
SLQJHNRQWVHQWUDWVLRRQLVW 7XOHPXVL OIKHPDOW DQDO+*VLGHV R
SLLVDY 9DUXWHJIXU OIEL UDDPL ROXOLVWH V}OPHGH RQ



-RRQLV hOHPLVH UDDPL WXJHYXVDUYXWXVWH WXOHPXV

$OXPLVH NLQQLWXVUDDPL WRUX WXJHYXVDUYXWXV

$OXPLVH NLQQLWXVUDDPL NRRUPXVPXGHO NRRVWDWDNVH VDUQDVHOW «(
SRRO NLQQLSWDWDBNVHWRHJID PLOOHJD SLLUDWDNVH IUD NROPHV VXXQDV (
SRROH WRHO OXEDWDNVH OLLNXGD UDDPL WRUX VXXQDV 5DDPLOH DY
WIVWHPRRWRUL UDNHQGDWBDRM@LW}IX 7/NDWBKXKVH DOJXVHV NXV NRRUPXV RC
N}LIJH VXXUHP WRHWXE NLLJH OIEL KRRYDVWLNX OXNXVWXVV}UPHGHOH

OHLWDNVH NIVLDUYXWXVH WHHO NDQGHM}X DUYXWDPLVH PHHWRGLO > S
Y} HWDNVH WRHWXVSXQNWLNY MD UDDPLOH DYDOGXYDW M}XGX YDDGHOG
M XKW X



3500N

-RRQLYV $OXPLVHOH UDDPLOH DYDOGXY M}XG
$OXPLVHOH UDDPLOH DYDOGXY M}XG DUYXWDWDNVH MIUJQHYD YDOHPLJD

(e U
¢
NXV py UDDPLOH DYDOGXY M}XG
) 7}ZVWHPRRWRUL DYDOGXY1IM}XG 1
/ 7} VWHPRRWRPEBL }01J

5DDPLOH DYDOGXPP M}X }01J

uwi Lt
((L—LLtqu

(e L

+ 4+

I+

lq

7XOHPXVWHV VHOJXE HW VXXULP SLQJH NRQVWUXNWVLRRQLV RQ 0:
NLQQLWXVDYDGHRRQEXWHY .XQD NRRUPXVPXGHOLV RQ WRUX NLQQLWDW:
VLVHPLVWH DYDGH NDXGX NXLG NLQQLWXVPHHWRG VHRE IUD WHJHOLN X
DOXVW DUYDWD HW WHJHOLN WXOHPXV RQ SDUHP 9DUXWHJIXU NRQV\
SDLQGHSLQJH RQ VXXULP RQ .RQVWUXNWVLRRQL WXJHYXV KLQQDWDN



-RRQLV $OXPLVH NLQQLWXVUDDPL DQDO+**«VL WXOHPXV

$OXPLVH NLQQLWXVUDDPL SLQIXWXVM}X DUY XWXV

$OXPLVH NLQQLWXVUDDPL SDLIJDOGDPLVHNYV YDOLWL ODKHQGXV NXV YLW
WUHLOHUL SRVWLGH N*OJH 6HOOLVH ODKHQGXVH SXKXO HL ROH YDMD W
OLVDDXNH QLQJ NLQQLWXVUDDPL DVXNRKWD RQ Y}LPDOLN VHDGLVWDG!
KRLGPD K}}UGHM}XG SRVWLGH MD UDDPL YDKHO O9DMDOLN K}}UGHM}XG
DYDOGDWDYDVW M}XVW +}}UGHM}X VDDYXWDPLVHNY YDMDOLN QRUPDD
YDOHPLVW > S @

(( Leat(c)\ (CL%

NXV )} K}IJUGHM}XG 1 MDRWDWXG NDKHQH SRROH 1
¢+ K}JJUGHWHJXU WHUDV WHUDV > S @
)1 £+ QRUPDDOM}XG

Lsst 0
(¢ - wzl

.LQQLWXVH Q}XWDY QRUPDDOM}XG MDJXQHE NDKH SROWOLLWH YDKHO hK
1 3ROGL SLQIJIXWXVPRPHQW DUYXWDWDNVH MIUJQHYD YDOHPLJD > @



eELClglz
NXV 7 + SLQIXWXVPRPHQW
N + K}JUGHWHJIXU
'+ SROGL QLPLP}}W PP
3+ Q}IXWDY SLQJIXNUXVM}XG
ELrtlis'lt{s'Lzs:0l

SUYXWXVWH WXOHPXVHQDPV®IDEGIXWXVPRPHQW RQ 0 SROWOLLWHOH MD
NROQVWUXNWVLRRQL NRKWD YIKH 6HH QILWDE HW DOXPLVH UDDPL QLKN
ROH SUREOHHPLNVY ©5DDPL NLQQLWXVH SLQIJXWXVPRPHQW YDOLWDNVH

HWWHQIJHPDWXWH M}XGXGH MDRNV /}SOLN SLQIJXWXVPRPHQW VHOJXE W

SURWRWeeS MD WHVWLPLQH

/IRRGXG PXGHOLWH MIUJL WRRGHWDNVH SURWRWeeS HW YLLD OIEL WH)
WRRGXG WLQJLPXVWHYV 3URWRWeeEL WHVWLPLVHNY OXXDNVH ND WHVWS
SHDOLVHKLWXVW 9DOJXVSDQHHOLGH DVHPHO RQ EDOODVW PLOOH PI
VWDQGDUGVHOW RQ WUHLOHUL YDOJXVSDQHHOLGH PDVV FD NJ NXLG S
ROHPD Y}LPHOLQH W}VWPD ND NXQL NJ YDOJXVSDQHHOH RQ PXXGHWD
YDMDOLN

/LVDNV UDVNXVM}XOH P}MXE YDOJXVSDQHHOLGHOH ND WXXOH M}XG 1}XF
HW VeVWHHP SHDE WRLPLPD QLL SDLJDO VHLVWHY NXL ND NXQL NP K OLI
WHVWLPLVHNY NLQQLWDWL HNUDDQLGH UDDPL N«OJH ND ULKP PLOOH WH
UDVNXV b5LKP SDQGL MRRNVPD «¢OH SORNL HW ULKPD W}PEDPLVH VXXC
OLLNXPLVH ULVWL QDJX WD WXXOH SXKXPLVHO ROHNV 7XXOH VXUYH OH|
WDEHORR®LYV 7XXOH NLLUXVHNY XHKWL P V



Wind Load vs. Wind Speed
1600
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Wind Load (N/m2)

The Engineering ToolBox
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-RRQLV 7XXOH NLLUXVH MD WXXOH VXUYH VXKH > @

7XXOH VXUYHVW WXOHQHY M}XG YDOJXVSDQHHOLOH OHLWDNVH MIUJQHYL

(6 L 1L U4
NXV : )3 WXXOH M}XG
S+ WXXOH VXUYH3D 3D
$ + SLQGDODP P

(p LssliLuvO

7XXOH M}XGX VLPXOHHULYD UDVNXVRRRDVYV RQ FD NJ



-RRQLYV 7THVWSXNN MD WXXOH M}X VLPXOHHULPLQH

THVWLPLVH WXOHPXVHG

7THYVWLPLVH WXOHPXVHQD DYDOGXVLG P}QLQJDVHG SXXGXMIIJLG ORRGX!
3}KLOLQH ROL HW SDLIJDOGDWXG YHGUX ROL N«OO SLLVDY HW LGHDD
NRRUPXVHWD V}UPHG HNUDDQLGH UDDPL HHVW IUD KRLGD NXLG VHOOH
WISQH SURWVHVY MD VHOOLVH WRRWH MXXUHV HL ROHNV VHH ODKHQGX
7XXOH M}XGX UDNHQGDGHYV HL ROQXG Y}LPDOLN NDVXWDGD SLLYVDYDOW V.
WRLPLPLVHNYVY NXQD W}VWHPRRWRUL M}XG V}UPHGH OXNXVWDPLVHNYV HL
M}IXGX YIKHQGDGD MILG OXNXVWXVV}UPHG YDOJXVSDQHHOL UDDPLOH
W}IVWHIHRPHHWULDVW 7}VWHPRRWRUL MD HNUDDQLGH UDDPL YDKHOLQH
f PLV WIKHQGDE HW WXXOH P}MXO WHNNLY PRPHQW WHNLWDE W}VWHF
NRUGD VXXUHP VHOOLVH }OD MXXUHVREBRVWL B PWMHMIRQW LIH
NXLG PXXWD WXOHE YDVWX M}X DYDOGXPLVH NRKWD NXQD VHOOHV NRI
VIUPL YIOMDV KRLGD



-RRQLV 7}JVWHPRRWRUL QXUN HNUDDQLGH UDDPL VXKWHYV

/[LVDNV WXXOH M}XJD WRLPH WXOHPLVHOH HL DQGQXG WHVWLPLQH U]
YDOJXVSDQHHOLGH WRIAEDRIOMHWOML MXXUHVY ORRWRU ROL VHOOHNY N«OO
W||WDV PDNVLPDDOY}LPVXVH MXXNUNYOIXNVODQYBNMOWLOH ROHNV QHQGH SHL
OXQG OHKWL Y}L PXXG OLVDUDVNXVW ROHNV VeVWHHPL WRLPLPLQH LOP

ODLQLWXG OHLGXGH S}KMDO WHKDNVH VeVWHHPLOH PXXGDWXVHG

6}JUPHGH OXNXG

.LLJHOH NLQQLWDWXG YHGUX WHHE LGHDDOWLQJLPXVWHYV V}UPHGH DYD!'
I[UD NXLG OLLNXPLVH NHVNRVDV RQ HNUDDQLG NLLJH OLLNXPLVH XODW.
OLLNXPLQH Y}LE WUHLOHUL OLLNXGHYV «OH NRQDUXVWH WHHO WHNLWDGD
NDKMXVWDGD VeVWHHPL $QWXG YDED OLLNXPLVH HHPDOGDPLVHNYV



OXNXVWXVV}IUPHGHOH RPDNRUGD OXNXG PLV OXNXVWDYDG V}UPHG DY
HNUDDQLGH UDDP RQ PXMDO NXL W|IDVHQGLY .XL HNUDDQLGH UDDP
O*NNDE VHH V}UPHGH OXNXG HHVW IUD QLQJ ODVHE-RRQPHGHO HQQDVW C

-RRQLV 6}JUPHGH OXNN OXNXVWDWXG DVHQGLV

IXNN NLLOXE V}UPH MXKLNX MD OXNXVWXVV}UPHOH NHHYLWDWXG VHL
OXNXVWXVV}UPH HNUDDQLGH UDDPL WHH HHVW 6}UPHGH OXNXOH RQ NL
PLV VHGD VHOOHVVH DVHQRBRYMH W}PEDE



-RRQLV 6}JUPH OXNN DYDWXG DVHQGLYV

*DDVLYHGUXG

/[LVDWXG V}UPH OXNNXGHJD WXXOHM}X P}MX WHVWLGHV VHOJXV HW Y
M}IXGQXG WIVWHPRRWRU VIUPH OXNNH OXNXVWXVV}IUPHGH YDKHC
IXNXVWXVV}UPHGHOH DYDOGXY M}XG ROL OLLJD VXXU QLQJ VHOOHVW V
VIUPH OXNNH SDLJDO SLLVDYDOW WXJHYDOW HW NRQVWUXNWVLRRQ
WDVDNDDOXVWDYDNV M}XNV SDLIJDOGDWL HNUDDQLGH UDDPLOH ND JD
HNUDDQLGH UDDPL S*VWRRDVWHQGLVVH

*DDVLYHGUXGH OLVDPLVHO YIKHQHV ND NRRUPXV W}VWHPRRWRULOH W]
6HH Y}LPDOGDV W}VWHPRRWRUL DOXPLVW NLQQLWXVW OLLIJXWDGD WUHL
WHJL W}VWHPRRWRUL QXUJD SeVWL DVHQGLV SDUHPDNYV . XL HQQH
W}IVWHPHKKDQLVPLO HQDPXV M}XGX WUDQVSRUGLDVHQGLVW W}VWPLVI
PXXGDWXVL MDJXQHV M}XG Y}UGVHPDOW WUDQVSRUGLDVHQGL MD W||DVt
WXXOH M}XJD WRLPHWXOHNX Q}XH



-RRQLYV *DDVLYHGUX SDLJDOGXV

/I}SOLN SURWRWe-S

/}SOLNX SURWRWe+eEL S}KMDO OXXDNVH WRRWPLVGRNXPHQGLG /LVDNV WR
VDDGHWL NRRV MRRQLVWHJID QILGLVWHNV WHOOLMDOH $QWXG W]|V

PHKKDDQLOLVWR®MD 7TRRWH MXKWLPLVH DXWRPDDWLND WXOHE WHOOI
OLVDWDNVH KLOMHP WRRWHOH 7RRWHOH NRRVWDWDNVH ND SDLJDOGXVI



-RRQLV /}SOLN SURWRW=++S



0$-$1'86/,. 26%

ODMDQGXVOLNXVY RVDV DUYHVWDWDNVH HVLPHVH YLLH NRPSOHNWL
YILNHVHHULDWRRWPLVH WLQJLPXVWHV 2PDKLQQD DUYXWXVH DOXVHNYV
KLQQDG VLVVH RVWHWXG WRRGHWH MD WHHQXVWH PDNVXPXV QLQJ Wt
7*NLWDEHO RQ OHLWDY OLVDV /LVD (ULQHYDWH WHHQXVWH DUYHVWXYV
WDEHDLEHO

7TDEHO 2SHUDWVLRRQLGH RPDKLQQDG
7THHQ 2PDKLC
0,* NHHY Ya
6DDJLPLQH Yo K
3XXULF Ya
JUHHVL Ya
.RRVWDPLQH Ya K
SDNNLPLQH Ya K

6LVVH RVWHWXG WRRWHG WHHQXVHG

6LVVH RVWHWXG WRRWHG MD WHHQXVHG DUYHVWDWEHNVH VLVVHRVWX]
7TRRUPDWHUMDOL PDNVXPXV DUYHVWDWDNVH PDVVL MIUJL 7HUDVPDWHI

Y NJ
7DEHO 6LVVH RVWHWXG WRRWHG WHHQXVHG
-RRQLV! ILPHW RIJXV WRF| +LQG WR
7/IGHOGDY WRRUPDWHUMDO NJ Y
*DOYDQLVHHULPLQH NRPSOHNW Y
770%$5 / 6}UPH MXKLN 3
770%$5 5 6}JUPH MXKLN 1/
770$5) $OXPLQH DNWXDDWRUL NLQQLWXY Y
770%$5) hOHPLQH DNWXDDWRUL NLQQLWXYV Y
770%$5 hOHPLVH UDDPL Y,
770%5 6}UPH OXN Y,
770$5) 6HLE [ Y
770%$5) 3LNN OLQN Y
770%$5 /*KLNH Y,
770%$5 _ROPQXUNC Y,
770%$5) 176 30DDW Y
.RNNX Y,




THRVWDWXG RSHUDWVLRRQLG

THRVWDWXG RSHUDWVLRRQLGH PDNVXPXV DUYHVWDWDNVH OlIEL H
WXQQLKLQGDGH MD RSHUDWVLRRQLGH DMDNXOX -IlUJQHYDOW GHWDLO
PDNVXPXADEHO

7DEHO '"HWDLOLGH W||[WOHPLVH DMDG
-RRQLV! ILPHW 2SHUDWV | $SMDNXOX WF | ODNVXPXV WR
PLQ
770%$5 6JUPH MX | 6DDJLP Y,
WRUX
770%$5 6}UPH O| 6DDJLP Y,
VIUP PP
3XXULPLQH Y
770%$5 .ROPQXUN | 6DDJLP Y,
WXJL
3XXULPLQH Y
770%$5 $OXPL 6DDJLP Y.
DNWXDDWRUL
UDDPL WRUX
3XXULPLQH Y,
770%$5) 5LVWLWRU[X 6DDJLPLQH Y
770%$5 'LDJRQDD | 6DDJLP Y,
770$5 /*KLN 6DDJLP Y,
ULVWLWRUK
770%$5 6}UPH O| 6DDJLP Y,
QHOLNDQW
3XXULPLQH Y
770%$5 6}JUPH o] 6DDJLP Y,
WRUXSXNV
770%$5) 6}JUP PP 6DDJLPLQH Y
3XXULF 3
770%$5 *DDVLDPI | 6DDJLP Y,
NLQQLWXVH WRUX
3XXULF %
770%$5) *DDVLDPRUGDDJLPLQH Y
NLQQLWXVH SODDW
3XXULF 3
770$5) $OXPLVH |NGDDHLPLQH Y,
QHOLNDQW
3XXULF 3
JUHHVLPLQH Y
770$5) $OXPLVH [NGDDHLPLQH Y,
WRUXSXNV
770%$5) $OXPLVH UBDPULPLQH Y
YDVWXV
3XXULPLQH Y,
770$5) .HVNV}UP | 6DDJLPLQH Y,
OLQNLGHOH
3XXULPLQH Y
.RNNX 4




6DUQDVHOW GHWDLOLGH W||WOHPLVH NXOXOH7/DEMEWDWDNVH NRRVWDPL

7DEHO .RRVWDPLVH DMDG
-RRQLVH QU ILPHWKV 2SHUDWVLRRQ $MDMNYXRXWVRWEBRG H
PLQ
770$5) /| 6JUPH MXKLN / 0,* .HHYLWXV Y,
770$5) 5/ 6JUPH MXKLN 5 0,* .HHYLWXV Y,
770$5 $OXPL 0,* .HHYL Y,
DNWXDDWRUL
UDDP
770$5) hOHPLQH | 0,* .HHYLWXV Y,
DNWXDDWRUL
UDDP
770$5) /| 6JUPH OXNN / 0,* .HHYLWXV Ya
770%$5 5 | 6JUPH OX | 0,* .HHYL Y,
770$5 IXNXVWX\ | 0,* .HHYL Y,
770$5) *DDVLDPRUGBL* .HHYLWXV Y,
NLQQLWXYV
770%$5 $OXPLQH 0,* .HHYL Y,
770$5) 770$ S5HWURRRWWDPLQH Y
NLW
770%$5 770$ 5HWI(| 3BDNNLF 3
NLW
RNN y

2VWXWRRGHWH NXOX

2VWXWRRGHWH NXOX DUYHVWDWDNVH7BEYWYOHRVWXKLQGDGH MIUJL

7DEHO 2VWXWRRGHWH NXOX
7RRGH RIkvV +LQG whN +LQG WRRGH
XXVNDQWSROW 0 [ Yy Y,
XXVNDQWSROW 0 [ Y Y,
XXVNDQWSROW 0 [ Y Y,
XXVNDQWSROW 0 [ Y Y,
XXVNDQWSROW 0 [ Y Y
XXVNDQWSROW 0 [ Yy Y,
XXVNDQWSROW 0 [ Yy Y,
6HLE Ya Y
6HLE Y Y,
6HLE Y Y,
6HLE Y Y,
1\ORFN PXWWHU 0 Yy Y,
1\ORFN PXWWHU 0 Ya Y,
1\ORFN PXWWHU 0 Y Y




7RRGH RIXV +LQG wN +LQG WRRGH
1\ORFN PXWWHU 0 Ya Y,
XXVNDQWSROW 0 [ Y Y
XXVNDQWSROW 0 [ Y Y
6SOLQW [ Yy Y,
9HGUX | Yy Y
9HGUX [ Y, Y
*DDVLDPRUW [ 1 Ya Y
*DDVLDPRUGL RWV NXXOOLLJHQG Y Y
RNN: y

2PDKLQQD NDONXODWYVLRRQ

7TRRWH RPDKLQQD NDONXODWVLRRQLY OLLGHWDNVH HHOQHYDOW OHLWXG
NXOXGHDEHO 1LL OHLWDNVH WRRWH RPDKLQG YILNHVHHULDWRRWPLVH W
SDUWLL WRRWPLVHO 7TRRWH P+« JLKLQG NXMXQHE WRRWH WXUXVWDNM
KLQQDSROLLWLNDW DUYHVVH Y}WWHV $QWXG W||V WRRWH P««JLKLQGD HL
DUYHVVH WRRWH HOHNWURRQLNDW MD DXWRPDDWLNDW . XMXQHY RPDK
NRKWD

7TDEHO 7TRRWH RPDKLQG

-UN . X0 .XOX WRR
6LV RVWHWXG WRRW| Y
'"HWDLOLGH RSHUDWVLRRQLG Ya
.RRVWDPLVH RSHUDWYLRRQLG Ya
2VWXWF Y.
2WVHVHG WRRWEF Y
(WWHY}WWH «OGNXOX Ya
0XXG NXOXG Ya
.RNN Y

RWVHVWHVW WRRWPLVNXOXGHVW

7TRRWH RPDKLQQD MDJXQHPLQH NXMXWDWDNVH VHNWRUGLDJUDPPLO .}LJ
RVWHWXG WHHQXVHG 6HOOHOH MIUJQHYDG RVWXWRRREGVYMD NRRVWDPL\



-RRQLV 7RRWH RPDKLQQD MDJXQHPLQH

7RRWH PHKKDDQLNDRVD RPDKLQG FD Y4 KLQQDWDNVH VHOOLVI
NRQNXUHQWVLY}LPHOLVHNV *DOYDQLVHHULWXG WHUDVNRQVWUXNWVLR
KLQQDVWDPLVHO NDVXWDWDNVH UXVLNDUHHJOLW % NJ $QWXG VeVWHHI
PLV WIKHQGDNV RPDKLQQDNYV Y% .XQD DQWXG VeVWHHPLO RQ URKNHP
QLQJ MD KLQQDOH OLVDYDG ND JDDVLYHGUXG NLQQLWXVYDKHQGLG M

KLQQDNODVV }LJH . XL WRRWPLVH PDKWX VXXUHQGDGD RQ Y}LPDOLI
YIKHQGDGD



2..89®7(

/}SXW]||] YLLGL OIEL NRRVW||V HWWHY}WWHJD 1RUGLF 7UDIILF 6DIHW\ *PE
SURMHNWHHULWL NRPSOHNW 770% WUHLOHUL YDOJXVSDQHHOL
PHKKDQLVHHULPLVHNY 7RRWH SURMHNWHHULPLVHO OIKWXWL NRRVWDW X
VHDGXVDQGOXVHVW MD HWWHY}WWH WRRWPLVY}LPHNXVHVW 3URMHNW
DUYXWLWDUNYDUDVLG )XVLRQ 06 ([FHO MD 7TRGRLVW

JAVLWOHWDY WRRGH PeeDNVH OLVDYDUXVWXVHQD *UHJRU\ ,QGXVWULHYV
770% OLLNOXVRKXWXVWUHLOHULOH 6DUQDVHO NXMXO WUHLOHULW F
*OH DDVWD PLV WIKHQGDE HW KLQQDQJXOLQH WXUXO ROHYDWH WUHLO
7] NHHUXNXV VHLVQHE VLKWWXUX VHDGXVDQGOXVHV PLV VIWHVWDE HYV
PXXWPLVHO NDRWDE VHH RPD VHUWLILNDDGL 6HH WIKHQGDE HW DOJVH V
OLVDWDY NRPSOHNW SHDE OLLIJXWDPD ND DOJVHLG OXNXVWXVV}UPL

7] NILIXV NLUMHOGDWL ODKHQGDWDY «OHVDQQH XXULWL NRQNXUHQWLG
RPD ODKHQGXV 7HKQLOLVHV RVDV SURMHNWHHULWL WRRGH QLQJ WRRGH
WHVWLPLQH 7THVWLPLVH WXOHPXVHQD WILXVWDWL SURMHNWHHULWXC
YDOPLVWDWL NRPSOHNWL 7|| PDMDQGXVOLNXVY RVDV DUYXWDWL WRRWtF

7TRRWH W|INLQGOXVW MIOJLWDNVH W[[WLQJLPXVWHYVY MD YDMDGXVHO WHKL
YDMDOLN WRRUPDWHUMDO YDOLWL VLKWWXUXO NIWWHVDDGDYDVW W
OLKWVXVWDE NRKDOLNNX WRRWPLVW 7XOHYLNXV RQ HHVPIUN WRRWD I
NXQD VLKWWXUJ RQ VHDO

/}SXW|| ORHWDNVH HGXNDNV NXQD HHVPIUN VDL WILGHWXG



6800%$5<

7TKH WKHVLV ZDV FRQGXFWHG LQ FROODERUDWLRQ ZLWK 1RUGLF 7UDIILF
WKH WKHVLY D UHWURILW NLW IRU PHFKDQL]JLQJ WKH OLIWLQJ RI WKH OL

WUDLOHU ZDV GHVLJQHG 7KH SURGXFW GHVLJQ ZDV EDVHG RQ D
UHTXLUHPHQWY WKH OHJLVODWLRQ RI WKH WDUJHW PDUNHW DQG WKH
FDSDELOLWLHV &RPSXWHU VRIWZDUH VXFK DV )XVLRQ 06 ([FHO DQG
IRU WKH SURMHFW LPSOHPHQWDWLRQ

7KH SURGXFW XQGHU FRQVLGHUDWLRQ LV VROG DV DQ DFFHVVRU\ IRU W
VDIHW\ WUDLOHU SURGXFHG E\ *UHJRU\ ,QGXVWULHV ,QF $ VLPLODU WUL
86 PDUNHW IRU RYHU \HDUV LQGLFDWLQJ DQ HVWLPDWHG TXDQWLW\ R
PDUNHW 7KH FRPSOH[LW\ RI WKH ZRUN OLHV LQ WKH OHJLVODWLRQ RI V
VWLSXODWHY WKDW PRGLI\LQJ WKH SURGXFW V FRQVWUXFWLRQ UHVXOWV
7KLV PHDQV WKDW WKH NLW DGGHG WR WKH RULJLQDO WUDLOHU V FRQV!
RULJLQDO ORFNLQJ SLQV

'XUuLQJ WKH SURMHFW WKH DGGUHVVHG WDVN ZDV GHVFULEHG FRPSH
H[DPLQHG DQG D VROXWLRQ ZDV SURSRVHG ,Q WKH WHFKQLFDO SDUW W
DQG D SURWRW\SH ZDV SURGXFHG IRU WHVWLQJ %DVHG RQ WKH WHVWL
SURGXFW ZDV LPSURYHG )LYH VHWYV RI WKH ILQDO SURGXFW ZHUH PI
HFRQRPLF SDUW WKH SURGXFW V FRVW SULFH ZDV FDOFXODWHG

7KH UHOLDELOLW\ RI WKH SURGXFW LV PRQLWRUHG LQ ZRUNLQJ FRQGLW
PDGH DV QHHGHG 7KH UDZ PDWHULDO QHFHVVDU\ IRU SURGXFWLRQ ZDV F
DYDLODEOH LQ WKH WDUJHW PDUNHW V VWDQGDUG VL]HV VLPSOLI\LQJ O
JRDO LV WR SURGXFH WKH NLW HQWLUHO\ LQ WKH 86% DV WKH WDUJHW F

7KH WKHVLV LV FRQVLGHUHG VXFFHVVIXO DV WKH JRDO ZDV DFKLHYHG



.$687%$78" .,5-$1'86( /2(7(/8

@

1RUGLF 7UDIILF 6DIHW\ *PE+ A3URGXFWV 3 >9}U
KWWSV ZZZ QWV ZRUOG SURGXFWV >.DVXWDWXG GHWVHPEHU
(OSDF 2\ A7|UPI\WYDLPHQQLQWUDLOHUL 770$ 3 >9}
KWWSV HOSDF IL IL WXRWH WRUPD\VYDLP EQIMWQMWIMXOHUL WWPD
GHWVHPEHU @

A770% 75%$,/(5 02810Q$&7 $77(18%$725 6,*1 ¢ >9}UJIXP
$YDLODEOH KWWSV WUDQVOLQHLQF FRP SURGXFWV VLJQV WWPD

LPSDFW DWWHQXDWRU VLIJQ >.DVXWDWXG GHFHPEHU @
IHWWLNRQH A7WPD W|UPI\WWVYDLPHQQLQ NIUU\ 3 >9

KWWSV ZZZ QHWWLNRQH FRP PXX PHUNNL WWPD WRUPD\VYDLPHQQ!
NDUU\ > DVXWDWXG GHWVHPEHU @

BULPDU\ PRYHU >9}JUJXPDWHUMDO @

KWWSV ZzZZ JRRJOH FRP XUO"VD L XUO KWWSV $ ) )ZZZ SULPDU\PI
FRP )SURGXFWV )K\GUDXOLF SXPS YROW GRXEOH DFWLQJ TW VW
UHVHUYRLU SVLJ $2Y9DZ $ Z:K+Z*]&<$ =DW 8+YH XVW

VRXUFH LPDJHV FG YIH RSL YHG &% (4M5[T)ZR7&,M O/Y$
>.DVXWDWXG GHFHPEHU @
/ILQDN Arg = >9}UJXPDWHUMDO @

KWWSV Z7ZZZ OLQDN FRP SUBBWRKWW FROUW ODU >.DVXW

@

/LQDN AOLQHDU DFWXDWRW®W D BGIGD WD WIKKHPHDW HU M D
KWWSV FGQ OLQDN FRP PHGLD ILOHVY GDWD VKHHW VRXUFH HQ OL
OD GDWD VKHHW HQJ SGI >.DVXWDWXG GHWVHPEHU @

/ILQDN Als Y GLDJUDPYV 3 >9}UJXPDWHUM
KWWSV 7ZZZ OLQDN FRP SUBBWRKWW FROUW ODU G G >.L
VHSWHPEHU @

7DOOLQQD 7THKQLND*OLNRRO OHKKDDQLNDLQVHQHUL N

+REVRQ HQJLQHHULQJ AWHFK GDWD FDGBMWLIJKWHQ WRUT
>9}UJXPDWHUMDO@ $YDLODEOH KWWSV FRQWHQW KREVRQ FRP LC
GDWD FDOF WLIJKWHQ WRUTXH SGI >.DVXWDWXG GHFHPEHU

(QJLQHHULQJ WRROER[ A:LQG /RDG YV :LQG 6SHHG @
KWWSV ZZZ HQJLQHHULQJWRROERB FR K WIPMG © RM\GX W
QRYHPEHU @



/,6$"

/ILVD 7<NLWDEHO
/ILVD 770% MD 770% HULQHYXVHG

/ILVD 3DLIJDOGXVMXKLYV



/ILVD

7*NLWDEHO

-UN QU 7DVH -RRQLVH QU ILPHWXV 7DUQLMD &276 3URG
770$5) 770$ 5HWURILW NLW (/6 3UR[G
770%$5 / 6JUPH MX (16 3U1
770%$5 5 6}JUPH MXI (/16 3UI
770%$5) / 6}UPH MXKLN SODDW / / 3URG
770$5) 5 6}UPH MXKLN SODDW 5 / 3UR[G
770%$5 6}JUPH MXKLNM (16 3U1
770%$5 6}JUPH OXNX V}UF (/16 3Ul
770$5) _ROPQXUN OLQJL WXJL (/16 3URG
770%$5) $OXPLQH DNWXDDWRUL UDDP (/16 BURG
770%$5 $OXPLQH DNWXDDW /1 3U1
770%$5 $OXPLQH DNWXDDWR (/16 3UI
770$5) hOHPLQH DNWXDDWRUL UDDP (/16 3URG
770%$5) hOHPLQH DNWXDDWRUL NLQQLWXV /1 3URG
770%$5 hOHPLVH UDDPL /1 3Ul
770%$5 5LVWI (16 3U1
770$5) 'LDJRQDDOWRUX (/16 3URG
770%$5) /*KLNH ULVWLWRUX (/6 3UR[G
770%$5 / 6}JUPH OX (/16 3UI
770$5 5 6JUPH OX (16 3U1
770%$5) 6}JUPH OXNXVWXV /1 3URG
770$5) 6}UPH OXNX QHOLNDQW (/16 3URG
770%$5 6}JUPH OXNX W (/16 3Ul
770$5 IXNXVW X\ (16 3U1
770%$5) 6}UP PP (16 3URG
770$5) 6HLE | /1 3URG
770%$5 *DDVLDPRUGL (16 3U1




770$5) *DDVLDPRUGL NLQQLWXVH WRUX (/16 3URG

770$5 *DDVLDPRUGL NLQC (16 3U1

770%$5 $OXPLQH (/16 3UI

770$5) $OXPLVH NLLJH QHOLNDQW (16 3URG

770$5) $OXPLVH NLLJH WRUXSXNV (/16 3URG

770%$5) 3LNN OLQN /1 3URG

770%$5 /*KLNH /1 3UI

770$5) _ROPQXUNQH OLQN /1 3URG

770%$5) 176 30DDW /1 3URG

770%$5 $OXPLVH UDDP (/16 3UI

770%$5 HVNV}IUP OL (/16 3UI

770%$5 9HGUX (16 3U1

770%$5) *DDVLDPRUGL DOXPLQH NLQQLWXV (16 3URG
XXVNDQWSROW % &27
XXVNDQWSROW % &27
XXVNDQWSROW 0 | % % &276
XXVNDQWSROW 0 | % % &276
XXVNDQWSROW 0 | % % &276
XXVNDQWSRO\ % &27
XXVNDQWSROW 0 | % % &276
6HLE % % &276
6HLE % &27
6HLE % &27
6HLE % &27
1\ORFN PXWWHU 0 % % &276
1\ORFN PXWW % &27
1\ORFN PXWW % &27

I\ORFN PXWWHU 0

% %

&276




XXVNDQWSROW 0 [ % % &276

.XXVNDQWSRO % &27

6SOLQW % &27

9HGUX [ JHEURWHF &276

I9HGUX [ JHEURWHF &276
*61 3%& *DDVLDPRUW [ 1 JHEURWHEF &276
*6 () %- *DDVLDPRUGL RWV JHEUR &27

$NWXDDWRU /$ PP /ILQDN &276




/ILVD 770% MD 770% HULQHYXVHG



/ILVD 3DLIDOGXVMXKLYV









*5$%$),/,1( 26%

770$5)

770$5)

770$5)

770$5)

770$5)

770$5)

770$5)

770$5)

770$5)

770$5)

770%$ SHWURILW .LW

6}UPH MXKLN /

6}JUPH MXKLN 5

$OXPLQH DNWXDDWRUL UDDP

hOHPLQH DNWXDDWRUL UDDP

6}UPH OXNN /

6}JUPH OXNN 5

IXNXVWXVV}IUP

$OXPLQH NLLJH

6}JUPH MXKLNX SODDW /



