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`\\aNSa`aNcniSZ ]\_oQXS –

�\ Z\[aKTK c]KX\NXV Q\YT[k e_K[Val`o N UKX_ka\Z NVQS V `
cgSa\Z VZSniSW`o ZK_XV_\NXV `XYKQV_\NK[Vo V e_K[S[Vo–

�`YV [Sa V[ke cXKUK[VW“ [S\Le\QVZ\ `\LYnQKal `YSQcniVS
c`Y\NVo e_K[S[Vo •

z $S e_K[Val [K \aX_ka\Z N\UQceS
z ,_K[Val N `ce\Z ZS`aS ]_V \a`ca`aNVV ]kYV
z $S ]\QNS_OKal N\UQSW`aNVn KO_S``VN[ke `_SQ
z �KiVaVal \a `\Y[Sg[ke YcgSW
z �ULSOKal ZSeK[VgS`XVe cQK_\N

z )SZ]S_Kac_K e_K[S[Vo V a_K[`]\_aV_\NXV • `Z –w&_VY\TS[VS ˜
)Se[VgS`XVS QK[[kS ˜ *`Y\NVo \X_cTKniSW `_SQk w

z %a[\`VaSYl[Ko NYKT[\`al N\UQceK ¿½— ÅÂ


*]KX\NXK

)_K[`]\_aV_\NXK

%`Z\a_ ]\`YS a_K[` ˜
]\_aV_\NXV

,_K[S[VS

)SZ]S_Kac_K e_K[S[Vo
V a_K[`]\_aV_\NXV

Å �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

À %]V`K[VS VUQSYVo
À

½
¿

¾
À̃��

˜¾
½

½
Å

½
¾



Á #\[aKT

Á–¾ %LiVS cXKUK[Vo

.K`aV c`a_\W`aNK“ X\[aKXaV_cniVS ` VUZS_oSZ\W `_SQ\W“ K
VZS[[\ • gcN`aNVaSYl[kW mYSZS[a“ c]Y\a[S[VS V ]_V`\SQV[S[VS ˜
Q\YT[k Lkal ]_VZS[VZk ]_V QK[[ke c`Y\NVoe ]_\fS``K –$S\L ˜
e\QVZ\ cgVakNKal QKNYS[VS ]_\fS``K “ aSZ]S_Kac_c ]_\fS``K V
eVZVgS`XVS `N\W`aNK `_SQk–

(\\aNSa`aNcniVS QK[[kS `Z –N OY–w)Se[VgS`XVS QK[[kS wVYV [K
aV]\N\Z hVYlQVXS –

�
������� Â¾Z\TSa Z\[aV_\NKal`o N YnL\Z ]\Y\TS[VV –&_V
ma\Z NVL_V_cniKo NVYXK Q\YT[K [Ke\QVal`o [K Nk`\aS TSYKS ˜
Z\W a\gXV ]S_SXYngS[Vo–

&\Y\TS[VS a\gXV ]S_SXYngS[Vo QYo NS_aVXKYl[\O\ Z\[aKTK
]_VL\_K \L\U[KgS[\ L\X\NkZV ZSaXKZV [K NVL_V_cniSW NVYXS –
)\gXK ]S_SXYngS[Vo c`aK[\NYS[K \a[\`VaSYl[\ N\Qk ¼¾Ō`Z Ì½–
�
������� Â¾`YSQcSa Z\[aV_\NKal aKX“ ga\Lk ZSaXK [Ke\QV˜
YK`l [K TSYKSZ\W Nk`\aS a\gXV ]S_SXYngS[Vo –&_V ma\Z `YSQcSa
cgVakNKal `ZSiS[VS a\gXV ]S_SXYngS[Vo [K ]_\QcXaKe “ ]Y\a ˜
[\`al X\a\_ke \aYVg[K \a ]Y\a[\`aV N\Qk –

2

3
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m
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'V` –¿• �S_aVXKYl[kW Z\[aKT

¾ )\gXK ]S_SXYngS[Vo ]_VLY –¾ÀZZ
¿ )\gXK ]S_SXYngS[Vo ]_V ZS[lhSW ]Y\a[\`aV
À )\gXK ]S_SXYngS[Vo ]_V L\YlhSW ]Y\a[\`aV

(\\aNSa`aNVS c`Y\ ˜
NVoZ ]_VZS[S[Vo

)\gXK ]S_SXYngS[Vo

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ Æ

Á #\[aKT
À

½
¿

¾
À̃��

˜¾
½

½
Å

½
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1 

2 

'V` –À• �\_VU\[aKYl[kW Z\[aKT

¾ )\gXK ]S_SXYngS[Vo
¿ )\gXK ]S_SXYngS[Vo ¼_SX\ZS[QcSZ\S ]\Y\TS[VS “ \`\LS[[\ QYo

YV]XVe ]_\QcXa\N½

�`]\YlU\NKal _SX\ZS[QcSZkW XKLSYl ¼̀Z –w&\QXYngS[VS X
V`a\g[VXc ]VaK[Vo w½V acO\ UKao[cal XKLSYl[kW NN\Q–

�Yo UKiVak �
������� Â¾\a ]\]KQK[Vo NYKOV _SX\ZS[QcSa`o
`\SQV[VaSYl[kW XKLSYl ]S_SQ XKLSYl[kZ NN\Q\Z [K]_KNVal
N[VU“ ga\Lk NYKOK \a Q\TQo VYV X\[QS[`KaK Z\OYK ` [SO\ `aSXKal–
�K[[kS _SX\ZS[QKfVV ]_VZS[VZk “ ]_STQS N`SO\“ ]_V Z\[aKTS
[K \aX_ka\Z N\UQceS “ N ]\ZSiS[Voe ` ]\NkhS[[\W NYKT[\`aln
¼[K]_VZS_ “ aKZ OQS \`ciS`aNYoSa`o \gV`aXK½“K aKXTS [K
SZX\`aoe ` \eYKTQS[VSZ VYV ]\Q\O_SN\Z –

'V` –Á• #S_k ]_\aVN ]\]KQK[Vo NYKOV

�YKT[\`al

¾½ �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Á #\[aKT
À

½
¿

¾
À̃��

˜¾
½

½
Å

½
¾



�
������� Â¾[SYlUo QS_TKal UK NVYXc–

$K SZX\`aoe ` ]\[VTS[[kZ VYV VULka\g[kZ QKNYS[VSZ `YSQcSa
c]Y\a[Val ]_V`\SQV[S[VS –#KaS_VKY c]Y\a[S[Vo Q\YTS[ Lkal
`a\WXVZ X VUZS_oSZ\W `_SQS V aSZ]S_Kac_S ]_\fS``K–

#KX` –Q\]c`aVZ\S QKNYS[VS `Z–N ]–w)Se[VgS`XVS QK[[kS wVYV [K
aV]\N\Z hVYlQVXS QKagVXK–

�VL_KfV\[[kW `VO[KYVUKa\_ c_\N[o oNYoSa`o VUZS_VaSYl[kZ
]_VL\_\Z V a_SLcSa `\\aNSa`aNcniSO\ \L_KiS[Vo –�`X_VNYS[VS
NVL_V_cniSO\ mYSZS[aK ]_VNSQSa X ]\N_STQS[Vn ]_VL\_K–

�[VZK[VS š
&_V NNS_akNK[VV UK]_SiKSa`o QS_TKal ]_VL\_ UK X\_]c` š �
]_\aVN[\Z `YcgKS Z\TSa Lkal ]\N_STQS[K N_KiKaSYl[Ko ZSeK ˜
[VXK X\_]c`K –

�Yo UKN\_KgVNK[Vo _SUlLk `YSQcSa V`]\YlU\NKal [Ke\QoiVW`o
[KQ [SW hS`aVO_K[[VX–

Á–¿ *XKUK[Vo ]\ Z\[aKTc

�Yo ]_VNK_[ke hacfS_\N ` c]Y\a[VaSYl[kZ % ˜X\Ylf\Z V ZSaX\W
QYo ]_VNK_VNK[Vo–

�
������� Â¾VZSSa \]_SQSYS[[kW `LSO _SUlLk“ LYKO\QK_o
gSZc NVYXK NNS_[ca\O\ N hacfS_�
������� Â¾N`SOQK \XKUk˜
NKSa`o N \Q[\Z V a\Z TS ]\Y\TS[VV –&_V V`]\YlU\NK[VV
]_VNK_[\O\ hacfS_K ` c]Y\a[S[VSZ UK]\QYVf\ ` _SUlLk
�
������� Â¾[cT[\ cQKYVal [Ke\QoiSS`o [K [SW ]Y\`X\S
c]Y\a[S[VS –

&S_SQ ]_VNK_VNK[VSZ hacfS_K VU [SO\ [cT[\ NkNS_[cal
�
������� Â¾V Nk[cal c]Y\a[VaSYl[\S X\Ylf\ –

$K ]_VNK_[\Z hacfS_S VZSSa`o ZSaXK “ X\a\_Ko ]_V O\_VU\ ˜
[aKYl[\Z Z\[aKTS Q\YT[K `Z\a_Sal NNS_e VYV N[VU “ K ]_V
Z\[aKTS [K a_cL\]_\N\QS ¼\a 	� À¿ Q\ 	� Â½½ ]̃\ [K]_KNYS[Vn
aSgS[Vo–

)_K[`]\_aV_\NXK

�KNYS[VS ¯NKXccZ

%L_KiS[VS ` ]_VL\ ˜
_\Z

&_VNK_[\W hacfS_

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¾¾

Á #\[aKT
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1

'V` –Â• #SaXK [K ]_VNK_[\Z hacfS_S

¾ #SaXK

&_V O\_VU\[aKYl[\Z Z\[aKTS [K YV]XVe V NoUXVe ]_\QcXaKe
]\NS_e[\`aV NVYXV Q\YT[k Lkal _K`]\Y\TS[k NS_aVXKYl[\ “ ga\
]\UN\YoSa cZS[lhVal [KX\]YS[VS ]_\QcXaK [K NVYXS –&\Y\TS[VS
NVL_V_cniSW NVYXV \L\U[KgS[\ ZSaX\W [K hS`aVO_K[[VXS
�
������� Â¾–!\OQK ]_V UKN\_KgVNK[VV _SUlLk hS`aVO_K[[VX
]_VL\_K `oQSa [K c]Y\a[S[VS “ _SUlLc Z\T[\ UKao[cal SiS [K
]\YNVaXK–4a\O\ Q\`aKa\g[\ “ ga\Lk NVYXK ]_V[oYK [S\Le\QVZ\S
]\Y\TS[VS –

�Yo ]_SQc]_STQS[Vo [KX\]YS[Vo ]_\QcXaK [K NVYXS ]_V Z\[aK ˜
TS [K YV]XVe V NoUXVe ]_\QcXaKe NVYXK Q\YT[K `N\L\Q[\
Nk`ac]Kal N SZX\`al “ ]\ma\Zc Z\[aKT[kW hacfS_ [S Q\YTS[
]_SNkhKal \]_SQSYS[[\W QYV[k –

30mm
(1 3/16")

'V` –Ã• "V]XVS ]_\QcXak

"V]XVS ]_\QcXak
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#\[aKT �
������� Â¾N U\[S `a_cV UK]\Y[S[Vo Z\TSa
]_VNS`aV X [STSYKaSYl[kZ \hVLXKZ VUZS_S[Vo–&\ma\Zc _SX\ ˜
ZS[QcSa`o Z\[aV_\NKal �
������� Â¾[K aKX\Z ZS`aS N
SZX\`aV“ OQS [S LcQSa ]\ZSe \a UKYVN[ke \aNS_`aVW“ ZShKY\X V a–
] –

�Yo ZV[VZVUKfVV `\]_\aVNYS[Vo “ \XKUkNKSZ\O\ NVL_V_cniSW
NVYX\W�
������� Â¾aSgS[Vn ]_\QcXaK“ ]Y\`X\`aV NVYXV
Q\YT[k _K`]\YKOKal`o ]K_KYYSYl[\ [K]_KNYS[Vn aSgS[Vo ]_\ ˜
QcXaK–

�aSXKniVW ]_\QcXa

)SgS[VS ]_\QcXaK

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¾À

Á #\[aKT
À

½
¿

¾
À̃��

˜¾
½

½
Å

½
¾



Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo

Â–¾ &\QO\a\NXK X ]\QXYngS[Vn

%`[\N[kS cXKUK[Vo ]\ LSU\]K`[\`aV •

z &\QXYngKal a\YlX\ ]_V \a`ca`aNVV [K]_oTS[Vo –

�Yo ]\QXYngS[Vo c`a_\W`aNK Z\TSa V`]\YlU\NKal`o `aK[QK_a ˜
[kW QNce]_\N\Q[kW [SmX_K[V_\NK[[kW XKLSYl –� `YcgKS N\U˜
Z\T[\`aV mYSXa_\ZKO[Va[ke ]\ZSe N ]_\ZkhYS[[ke QVK]KU\[Ke
¼]\ X\[a_\Yl[kZ U[KgS[VoZ 
� Ã¾À¿Ã½“_SX\ZS[QcSa`o V`]\Yl ˜
U\NKal mX_K[V_\NK[[kW XKLSYl–

&\QXYngS[VS \`ciS`aNYoSa`o ]\`_SQ`aN\Z XKLSYo ` X_cOYkZ
`SgS[VSZ–�Yo \LS`]SgS[Vo c]Y\a[S[Vo XKLSYl[\O\ NN\QK N[Sh ˜
[VW QVKZSa_ XKLSYo NkLV_KSa`o N `\\aNSa`aNVV ` aV]\Z
haSXS_[\O\ _KUjSZK –

z /aSXS_[kW _KUjSZ ��� ÁÁ½½“ : Á“Â — Ä ZZ
z /aSXS_[kW _KUjSZ ��� ÁÁ½½¼aSe[\Y\OVo _STciSO\ X\[aKX ˜

aK½ :̃ Â“Â — Å ZZ

�`]\YlU\NKal XKLSYl X_cOY\O\ `SgS[Vo V acO\ UKao[cal XKLSYl ˜
[kW NN\Q–

&_V Z\[aKTS [K \aX_ka\Z N\UQceS “ [K \eYKTQKSZke SZX\`aoe
VYV N\ NYKT[ke U\[Ke “ [K]_VZS_ “ OQS ]_\VUN\QVa`o gV`aXK `
]_VZS[S[VSZ NYKOV VYV Nk`\X\O\ QKNYS[Vo“ \`\LS[[\ NKT[\
\LS`]SgVal [KQST[\S c]Y\a[S[VS XKLSYl[\O\ NN\QK –

)Se[VXK LSU\]K`[\`aV

(\SQV[VaSYl[kW XK ˜
LSYl

!KLSYl[kS NN\Qk

¾Á �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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Â–¿ (eSZK ]\QXYngS[Vo

1 2 3

'V` –Ä• �K_VK[ak ]\QXYngS[Vo

¾ /aSXS_[kW _KUjSZ � ¾¿Ð¾
¿ /aSXS_[kW _KUjSZ ��� ÁÁ½½
À /aSXS_[kW _KUjSZ ��� ÁÁ½½̃ aSe[\Y\OVo _STciSO\ X\[aKXaK

/aSXS_[kW _KUjSZ � ¾¿Ð ¾
�Yo QK[[\O\ _KUjSZK V`]\YlUcSa`o `aK[QK_a[kW XKLSYl `\
haSXS_\Z“ `aS]S[l UKiVak �� ÃÃ̄�� ÃÄVYV�� ÃÅ¼½“¿ º¹Ê½–

/aSXS_[kW _KUjSZ ��� ÁÁ½½
�Yo QK[[\O\ _KUjSZK V`]\YlUcSa`o `aK[QK_a[kW XKLSYl X_cOY\O\
`SgS[Vo QVKZSa_\Z Á“Â — Ä ZZ“ `aS]S[l UKiVak �� ÃÂ–

%LU\_ X\_]c`\N

�`]\Y[S[Vo haSXS_[\ ˜
O\ _KUjSZK

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¾Â

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
À
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 1

4
5

6

7

8

910

2 3

'V` –Å• &\QXYngS[VS ˜ haSXS_[kW _KUjSZ ��� ÁÁ½½

¾ $KTVZ[kW NV[a
¿ *]\_[Ko hKWLK
À *]Y\a[VaSYl[\S X\Ylf\
Á !_S]ST[kW NV[a
Â *]Y\a[VaSYl[Ko hKWLK
Ã !\_]c` _KUjSZK
Ä �`aKNXK _KUjSZK
Å &_\dVYl[\S c]Y\a[S[VS
Æ �[QVXKa\_ `\`a\o[Vo
¾½ �
������� Â¾
/aSXS_[kW _KUjSZ ��� ÁÁ½½̃ aSe[\Y\OVo _STciSO\ X\[ ˜
aKXaK
�Yo QK[[\O\ _KUjSZK V`]\YlUcSa`o `aK[QK_a[kW XKLSYl X_cOY\O\
`SgS[Vo–�U\YofVn N[ca_S[[Ve ]_\N\Q\N `[VZKal [S `YSQcSa –
&\QXYngS[VS ]_\N\Q\N ]_\V`e\QVa KNa\ZKaVgS`XV ]_V UKN\_K ˜
gVNK[VV _KUjSZK–�VKZSa_ XKLSYoÂ“Â — Å ZZ“ XYVZKaVgS`X\S
V`]\Y[S[VS �� ÃÄ–

¾Ã �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
À
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1 2 3 4

5

'V` –Æ• &\QXYngS[VS gS_SU _KUjSZ��� ÁÁ½½̃ aSe[\Y\OVo _STciSO\
X\[aKXaK

¾ $KXVQ[Ko OKWXK
¿ !KLSYl
À *]Y\a[VaSYl[\S X\Ylf\
Á �KTVZ[Ko N`aKNXK
Â !\_]c` _KUjSZK

�Yo ]\QXYngS[Vo X LV[K_[kZ Ne\QKZ X\[a_\YYS_K ` Ne\Q[kZ
`\]_\aVNYS[VSZ � ¾½½Xå–

&_VZSgK[VS •
�`YV Ne\Q[\S `\]_\aVNYS[VS � ¾½½Ãå“ c`a_\W`aN\ `VO[KYVUV_cSa
[SV`]_KN[\`al –

�`YV Ne\Q X\[a_\YYS_K VZSSa Nk`\X\S `\]_\aVNYS[VS “ a\ [cT[\
]K_KYYSYl[\ Ne\Qc X\[a_\YYS_K ]\QXYngVal [KO_cUXc ¼� � ½̀
`\]_\aVNYS[VSZ ¾½½Ãå ¼̀Z –_V`–[VTS ½–

)_K[UV`a\_[kW Nke\Q

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¾Ä

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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Max. Min. 

3 
2 1 

3 
2 1 

- + 

10... 55V DC 10... 55V DC 

RL 

RL 

- + 

PA PA 

'V` –¾½• (eSZK ]\QXYngS[Vo ˜ a_K[UV`a\_[kW Nke\Q “ ` _KUjSZ\Z ��� ÁÁ½½

�� �k_KN[VNK[VS ]\aS[fVKY\N
� � $KO_cU\g[\S `\]_\aVNYS[VS ¼X\[aKXa\_ “ _SYS VYV N[Sh[SS `\]_\aV ˜

NYS[VS¾½½Ãå½

¾Å �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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10... 55V DC 10... 55V DC 

RL 

RL 

1 

4 

2 

3 

1 

4 

2 

3 

- 

Max. Min. 

- + + 

'V` –¾¾• (eSZK ]\QXYngS[Vo ¼X\_]c` ½ ã_K[UV`a\_[kW Nke\Q “ ` _KUjSZ\Z
� ¾¿Ð¾

¾ !\_Vg[SNkW
¿ �SYkW
À �\YcL\W
Á .S_[kW
� � $KO_cU\g[\S `\]_\aVNYS[VS ¼X\[aKXa\_ “ _SYS VYV N[Sh[SS `\]_\aV ˜

NYS[VS¾½½Ãå½

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¾Æ

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
À
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Ã &c`X N mX`]YcKaKfVn

Ã–¾ �[QVXKfVo `\`a\o[Vo ]S_SXYngS[Vo

(\`a\o[VS ]S_SXYngS[Vo mYSXa_\[VXV Z\T[\ X\[a_\YV_\NKal ]\
V[QVXKa\_c `\`a\o[Vo “ N`a_\S[[\Zc N NS_e[nn gK`al X\_]c`K –

Ã–¿ +c[XfV\[KYl[Ko ]_\NS_XK

�
������� Â¾VZSSa N`a_\S[[kW aS`a\NkW ]S_SXYngKaSYl“
X\a\_kW KXaVNV_cSa`o ` ]\Z\iln ZKO[VaK –�Yo aS`aV_\NK[Vo
]_VL\_K Nk]\Y[Val `YSQcniSS •

Æ #KO[Va QYo aS`aV_\NK[Vo¼VU X\Z]YSXaK ]_V[KQYST[\`aSW½
]\Q[S`aV X `VZN\Yc ZKO[VaK [K X\_]c`S ]_VL\_K –

'V` –¾¿• +c[XfV\[KYl[Ko ]_\NS_XK

#KO[Va VUZS[oSa aSXciSS `\`a\o[VS ]S_SXYngS[Vo ]_VL\_K –
)KX\S VUZS[S[VS Z\T[\ X\[a_\YV_\NKal ]\ V[QVXKa\_c `\`a\o ˜
[Vo –&\QXYngS[[kS c`a_\W`aNK N\ N_SZo aS`aV_\NK[Vo Q\YT[k
Lkal KXaVN[k –

�`YV `\`a\o[VS ]S_SXYngS[Vo �
������� Â¾[S VUZS[oSa`o
]\`YS [S`X\YlX\ ]\]ka\X N\UQSW`aNVo ZKO[Va\Z “ `YSQcSa ]_\˜
NS_Val _KUjSZ V `\SQV[VaSYl[kW XKLSYl“ ]\`YS gSO\ ]\Na\_Val
aS`aV_\NK[VS ` ]\Z\iln ZKO[VaK –�`YV `\`a\o[VS ]S_SXYngS[Vo
[S VUZS[oSa`o“ a\ [SV`]_KN[K mYSXa_\[VXK ]_VL\_K –� ma\Z
`YcgKS [cT[\ UKZS[Val mYSXa_\[VXc VYV \a]_KNVal ]_VL\_ [K
_SZ\[a –

%`a\_\T[\ š
&\`YS aS`aV_\NK[Vo ZKO[Va Q\YTS[ Lkal \LoUKaSYl[\ cQKYS[ \a
X\_]c`K ]_VL\_K –

¿½ �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Ã &c`X N mX`]YcKaKfVn
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Ã–À )KLYVfK dc[XfVW

� aKLYVfS [VTS ]_VNSQS[k `\`a\o[Vo ]S_SXYngS[Vo N UKNV`V ˜
Z\`aV \a c`aK[\NYS[[\O\ _STVZK _KL\ak V c_\N[o –

*_\NS[l (\`a\o[VS ]S_S ˜
XYngS[Vo

�[QVXKa\_ `\ ˜
`a\o[Vo

'STVZ _KL\ak
Å¹Ð –

UKZX[ca �SYS[kW

'STVZ _KL\ak
Å¹Ð –

_KU\ZX[ca !_K`[kW

'STVZ _KL\ak ÅÁÆ– UKZX[ca �SYS[kW

'STVZ _KL\ak ÅÁÆ– _KU\ZX[ca !_K`[kW

$SV`]_KN[\`al "nL\W _KU\ZX[ca !_K`[kW ZVOKSa

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¿¾

Ã &c`X N mX`]YcKaKfVn
À
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Ä %L`YcTVNK[VS V c`a_K[S[VS
[SV`]_KN[\`aSW

Ä–¾ %L`YcTVNK[VS

&_V V`]\YlU\NK[VV ]\ [KU[KgS[Vn V [\_ZKYl[\W mX`]YcKaKfVV
\`\L\S \L`YcTVNK[VS [S a_SLcSa`o –

Ä–¿ *`a_K[S[VS [SV`]_KN[\`aSW

"Vf\ “ mX`]YcKaV_cniSS c`a_\W`aN\ “ Q\YT[\ ]_V[oal `\\aNSa ˜
`aNcniVS ZS_k QYo c`a_K[S[Vo N\U[VXhVe [SV`]_KN[\`aSW –

'KL\aK �
������� Â¾eK_KXaS_VUcSa`o Nk`\X\W [KQST[\`aln –
%Q[KX\ N\UZ\T[k \aXKUk “ V`a\g[VX\Z X\a\_ke Z\TSa `aKal •

z �KagVX
z )Se[\Y\OVgS`XVW ]_\fS``
z &VaK[VS
z +\_ZV_\NK[VS `VO[KYK

([KgKYK [S\Le\QVZ\ ]_\NS_Val Nke\Q[\W `VO[KY –�\ Z[\OVe
`YcgKoe ma\ ]\UN\YoSa c`aK[\NVal V c`a_K[Val ]_VgV[k [SV` ˜
]_KN[\`aSW–

�`YV cXKUK[[kS ZS_k [S QKna _SUcYlaKaK“ N mX`a_S[[ke `YcgKoe
UN\[VaS [K `S_NV`[cn O\_ogcn YV[Vn �
�� ]\ aSY –
� ÁÆ ¾Å½Â ÅÂÅÂÂ½–

�\_ogKo YV[Vo _KL\aKSa X_cOY\`ca\g[\ `SZl Q[SW N [SQSYn –
!\[`cYlaKfVV QKna`o [K K[OYVW`X\Z oUkXS –!\[`cYlaKfVV LS` ˜
]YKa[kS ¼LSU cgSaK ]YKak UK aSYSd\[[kW UN\[\X½–

%hVLXK &_VgV[K *`a_K[S[VS

�[QVXKa\_k `\ ˜
`a\o[Vo [S O\_oa

%a`ca`aNcSa ]Ṽ
aK[VS

&_\NS_Val ]VaK[VS V `\SQV[VaSYl ˜
[kW XKLSYl

�SdSXa[kW LY\X
mYSXa_\[VXV

�KZS[Val mYSXa_\[VXc

#VOKSa X_K`[kW
V[QVXKa\_

&_V ]\QXYngS˜
[VV X ]VaK[Vn
[S LkYK ]\Q ˜
XYngS[K [KO_cŨ
XK

&_KNVYl[\ ]\QXYngVal c`a_\W`aN\ –
*gVakNKal“ ga\ QKagVX [S Z\TSa
mX`]YcKaV_\NKal`o LSU [KO_cUXV–

(\`a\o[VS ]_V [SV` ˜
]_KN[\`aoe

&_VgV[k [SV`]_KN[\ ˜
`aSW

*`a_K[S[VS [SV`]_KN ˜
[\`aSW

¿Á̃ gK`\NKo `S_NV`[Ko
O\_ogKo YV[Vo

&_\NS_XK `VO[KYK ]S ˜
_SXYngS[Vo

¿¿ �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Ä %L`YcTVNK[VS V c`a_K[S[VS [SV`]_KN[\`aSW
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%hVLXK &_VgV[K *`a_K[S[VS

$SV`]_KN[\`al
[K NVL_V_cniSW
NVYXS

&_\NS_Val NVYXc [K [KYVgVS ]\˜
N_STQS[VW VYV `VYl[\W X\__\UVV

$KYV]K[VS [K
NVL_V_cniSZ
mYSZS[aS

&_\NS_Val V cQKYVal [KYV]K[VS [K
NVL_V_cniSZ mYSZS[aS V hacfS_S–

�[QVXKa\_ `\ ˜
`a\o[Vo ZVOKSa
]\]S_SZS[[\
X_K`[kZ V USYS̃
[kZ

!\_\aX\S UKZk ˜
XK[VS VYV ]S_S̃
O_cUXK

&_\NS_Val ]\QXYngS[VS ]_VL\_K

&\`YS c`a_K[S[Vo [SV`]_KN[\`aV “ S`YV ma\ [S\Le\QVZ\ N `NoUV `
]_VgV[\W [SV`]_KN[\`aV V ]_V[oakZV ZS_KZV ]\ SS c`a_K[S[Vn “
]\Na\_[\ Nk]\Y[Val QSW`aNVo “ \]V`K[[kS N ] –w&c`X N mX`]YcK̃
aKfVn w–

Ä–À �KZS[K mYSXa_\[VXV

�KZS[Val mYSXa_\[VXc Z\T[\ LSU QSZ\[aKTK ]_VL\_K –

([oaVS LY\XK mYSXa_\[VXV Z\TSa ]_VNS`aV X ]\N_STQS[Vn
c]Y\a[S[Vo X\_]c`K –&\ma\Zc \aX_kNKal ]_VL\_ Z\T[\ a\YlX\
QYo UKZS[k mYSXa_\[VXV–*]Y\a[S[VS X\_]c`K Ne\QVa N X\Z]YSXa
]\`aKNXV LY\XK mYSXa_\[VXV–

)_SLcna`o LY\XV mYSXa_\[VXV aV]K ��
 Â½� VYV��
 Â½� –&_V
V`]\YlU\NK[VV LY\XK mYSXa_\[VXV ` Q_cOVZ Nke\Q\Z ¼[K]_VZS_ “
S`YV NZS`a\ a_K[UV`a\_[\O\ Nke\QK c`aK[KNYVNKSa`o LS`X\[ ˜
aKXa[kW ]S_SXYngKaSYl��
 Â½� ½“[S\Le\QVZ\ `XKgKal ` Q\ ˜
ZKh[SW `a_K[Vfk VUO\a\NVaSYo `\\aNSa`aNcniSS _cX\N\Q`aN\
]\ mX`]YcKaKfVV V cgVakNKal cXKUK[[kS N [SZ `\\aNSa`aNcniVS
QK[[kS –

�Yo UKZS[k LY\XK mYSXa_\[VXV Nk]\Y[Val `YSQcniSS •

¾ %aXYngVal �
������� Â¾\a ]VaK[Vo

¿ ( ]\Z\iln X_S`a\\L_KU[\W \aNS_aXV \`YKLVal X_S]ST[kW
NV[a ¼¾½_KUjSZK ¼¿½ ¼haSXS_[\S `\SQV[S[VS � ¾¿Ð¾
\`YKLVal “ \aNS_[cN [KXVQ[cn OKWXc½

À 'KUjSZ ¼¿½VYV� ¾¿Ð¾`[oal `\OYK`[\ _V`c[Xc

Á ( ]\Z\iln X_S`a\\L_KU[\W \aNS_aXV NkNS_[cal L\X\NkS
`a\]\_[kS NV[ak ¼Ä½

Â �Y\X mYSXa_\[VXV ¼Á½\`a\_\T[\ Nk[cal VU X\_]c`K ¼Å½

Ã /aSXS_ `\SQV[VaSYl[\O\ XKLSYo ¼Ã½Nk[cal Ve O[SUQK [K
LY\XS mYSXa_\[VXV¼Á½

�SW`aNVo ]\`YS c`a_K ˜
[S[Vo [SV`]_KN[\`aSW

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¿À

Ä %L`YcTVNK[VS V c`a_K[S[VS [SV`]_KN[\`aSW
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Ä ¾Ã̃̀ ac]S[gKakW ]S_SXYngKaSYl ¼Â½[\N\O\ LY\XK ¼Á½c`aK[\ ˜
NVal [K a\ TS U[KgS[VS “ X\a\_\S LkY\ c`aK[\NYS[\ [K `aK_\Z
LY\XS

Å (\SQV[VaSYl[kW XKLSYl ¼Ã½N`aKNVal N O[SUQ\ [K [\N\Z LY\XS
mYSXa_\[VXV¼Á½

Æ �Y\X mYSXa_\[VXV ¼Á½N`aKNVal N X\_]c` ¼Å½–&_V ma\Z L\X\NKo
_SUlLK LY\XK mYSXa_\[VXV Q\YT[K [Ke\QVal`o [KQ \aNS_̃
`aVSZ N X\_]c`S ¼Å½

¾½$KTVZKo“ ]Y\a[\ N`aKNVal LY\X mYSXa_\[VXV ¼Á½N X\_]c` ¼Å½

¾¾( ]\Z\iln X_S`a\\L_KU[\W \aNS_aXV UKNS_[cal L\X\NkS
`a\]\_[kS NV[ak ¼Ä½

¾¿ 'KUjSZ ¼¿½c`aK[\NVal [K ]_VL\_S “ `\LYnQKo ]_KNVYl[\S
]\Y\TS[VS ]_\dVYl[\O\ c]Y\a[S[Vo ¼À½

¾À ( ]\Z\iln X_S`a\\L_KU[\W \aNS_aXV UKao[cal X_S]ST[kW
NV[a ¼¾½ ¼haSXS_[\S `\SQV[S[VS � ¾¿Ð¾UKX_S]Val“ UKao[cN
[KXVQ[cn OKWXc½

�
������� Â¾O\a\N X mX`]YcKaKfVV–

¿Á �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Ä %L`YcTVNK[VS V c`a_K[S[VS [SV`]_KN[\`aSW
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1

2

3

5
6

7

8

'V` –¾Ä• �KZS[K mYSXa_\[VXV

¾ !_S]ST[kW NV[a
¿ /aSXS_[kW _KUjSZ ��� ÁÁ½½
À &_\dVYl[\S c]Y\a[S[VS
Á �Y\X mYSXa_\[VXV
Â &S_SXYngKaSYl¼¾Ã̃`ac]S[gKakW½
Ã (\SQV[VaSYl[kW haSXS_
Ä !_S]ST[kW NV[a
Å !\_]c`

Ä–Á 'SZ\[a ]_VL\_K

&_V [S\Le\QVZ\`aV _SZ\[aK `QSYKal `YSQcniSS •

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¿Â

Ä %L`YcTVNK[VS V c`a_K[S[VS [SV`]_KN[\`aSW
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( [KhSW `a_K[Vfk N �[aS_[SaS ÏÏÏ –Î½¿¹–»ÇÅ gS_SU ZS[n
w	 ÇÏÆÄÇ¹¼Ë̃� ÇÊÅÍÄ¹Ê½ ÍÆ¼� ½ÊÌÁr Ã¹Ì½˜ � ½È¹Ê¹ÌÍÊ¾ÇÊÅÍÄ¹ÊwUKO_c̃
UVal d\_ZcYo_ N\UN_KaK¼¿À �� ½–

�K]\Y[S[VS aKX\O\ d\_ZcYo_K ]\UN\YVa Lk`a_\ V LSU Q\]\Y[V ˜
aSYl[ke UK]_\`\N ]_\VUNS`aV _SZ\[a –

z 'K`]SgKaKal V UK]\Y[Val LYK[X QYo XKTQ\O\ ]_VL\_K
z &_VL\_ \gV`aVal V c]KX\NKal QYo a_K[`]\_aV_\NXV
z �K]\Y[S[[kW d\_ZcYo_ V VZSniVS`o QK[[kS LSU\]K`[\`aV

]_VX_S]Val `[K_cTV [K c]KX\NXc
z *U[Kal KQ_S` \a]_KNXV c [KhSO\ _SOV\[KYl[\O\ ]_SQ`aKNV ˜

aSYo–�Zo [KhSO\ ]_SQ`aKNVaSYo N �KhSZ _SOV\[S Z\T[\
[KWaV [K `KWaSÏÏÏ –Î½¿¹–»ÇÅ N _KUQSYS• w� ÆÌ½ÊÆ½ÀÅ½Æ˜
�
�� Ï½ÄÌÏ½ÁÌw

¿Ã �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Ä %L`YcTVNK[VS V c`a_K[S[VS [SV`]_KN[\`aSW
À

½
¿

¾
À̃��

˜¾
½

½
Å

½
¾



Å �SZ\[aKT

Å–¾ &\_oQ\X QSZ\[aKTK

�[VZK[VS š
&_V [KYVgVV \]K`[ke _KL\gVe c`Y\NVW ¼SZX\`al ]\Q QKNYS[VSZ “
Nk`\XKo aSZ]S_Kac_K“ KO_S``VN[kW VYV oQ\NVakW ]_\QcXa V a–] –½“
QSZ\[aKT `YSQcSa Nk]\Y[oal ` `\LYnQS[VSZ `\\aNSa`aNcniVe
[\_Z aSe[VXV LSU\]K`[\`aV –

�k]\Y[Val QSW`aNVo “ \]V`K[[kS N ] –w#\[aKT wV w&\QXYngS[VS X
V`a\g[VXc ]VaK[Vo w“ N \L_Ka[\Z ]\_oQXS –

Å–¿ *aVYVUKfVo

*`a_\W`aN\ `\`a\Va VU ]S_S_KLKakNKSZke ZKaS_VKY\N–!\[ ˜
`a_cXfVo ]\UN\YoSa YSOX\ \aQSYVal mYSXa_\[[kW LY\X–

�V_SXaVNK �


 ¿½½¿̄ÆÃ̄
�
�K[[\S c`a_\W`aN\ [S ]\QYSTVa QSW`aNVn �V_SXaVNk �



¿½½¿̄ÆÃ̄
� V `\\aNSa`aNcniVe UKX\[\N –�Yo caVYVUKfVV c`̃
a_\W`aN\ `YSQcSa [K]_KNYoal ]_oZ\ [K `]SfVKYVUV_\NK[[\S
]_SQ]_VoaVS“ ZV[co X\ZZc[KYl[kS ]c[Xak `L\_K Zc`\_K “ X\a\ ˜
_kS“ N `\\aNSa`aNVV ` �V_SXaVN\W�


 “ Z\Oca V`]\YlU\NKal`o
a\YlX\ QYo caVYVUKfVV ]_\QcXa\N YVg[\O\ ]\a_SLYS[Vo –

*aVYVUKfVo N `\\aNSa`aNVV ` c`aK[\NYS[[kZV a_SL\NK[VoZV
V`XYngKSa [SOKaVN[kS ]\`YSQ`aNVo QYo gSY\NSXK V \X_cTKniSW
`_SQk V ]\UN\YoSa ]\Na\_[\ V`]\YlU\NKal fS[[kS ZKaS_VKYk –

#KaS_VKYk• `Z –] –w)Se[VgS`XVS QK[[kS w

&_V [SN\UZ\T[\`aV caVYVUV_\NKal c`a_\W`aN\ `KZ\`a\oaSYl[\ “
\L_KiKWaS`l X VUO\a\NVaSYn–

�
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½ ¿Ä

Å �SZ\[aKT
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Æ &_VY\TS[VS

Æ–¾ )Se[VgS`XVS QK[[kS

%LiVS QK[[kS

#KaS_VKYÀ¾Ã� `\\aNSa`aNcSa [S_TKNSniVZ `aKYoZ ¾–ÁÁ½ÁVYV¾–ÁÁÀÂ

!\[aKXaV_cniVS ` ]_\QcXa\Z ZKaS_VKYk
� �VL_V_cniKo NVYXK À¾Ã�

� *]Y\a[S[VS X ]_\fS``c � ÄÁÆ¿½ÊËÁÄ� ˜ÁÁ½½

� )V]k ]_V`\SQV[S[Vo À¾Ã�

$S X\[aKXaV_cniVS ` ]_\QcXa\Z ZKaS_VKYk
� !\_]c` À¾Ã� V ]YK`aVX�
�

�S` ]_VLY – ¿Â½¿ ¼ÆÇÒ½

)V]k ]_V`\SQV[S[Vo
� )_cL[Ko _SUlLK “ fVYV[Q_VgS`XKo

¼	�� ÀÅÂ¿̃� ½
� � � “ � ¾�

� �ZS_VXK[`XKo a_cL[Ko _SUlLK“ X\[V ˜
gS`XKo¼���
 � ¾–¿½–¾½

� ��� “ ¾���

� �VOVS[VgS`XVS aV]k ]_V`\SQV[S[Vo � ÊÁ̃� Ä¹ÅÈ ¾w“ � ÊÁ̃� Ä¹ÅÈ ¾	w “ � ÊÁ̃� Ä¹ÅÈ ¿w“ [K ˜
XVQ[Ko OKWXK	� ¿Â �� Á½“ [KXVQ[Ko OKWXK
	� Á½�� Á½“ [KXVQ[Ko OKWXK	� Â½�� ¿Â“ ���
	� ÀÅ�� Ã

� ¹Ð–Z\ZS[a UKaoTXV ˜ ]_V`\SQV[S[VS
� 'SUlLK � � � “ � ��� ÄÂ� Å ¼ÂÂÄº¾ ¾Ì½

� 'SUlLK � ¾� “ ¾��� ¾½½� Å ¼ÄÀÄº¾ ¾Ì½

.V`a\aK \L_KL\aXV ]\NS_e[\`aV
� (aK[QK_a[kW � ¹ � À“¿ ZXZ

� �VOVS[VgS`X\S V`]\Y[S[VS � ¹ � ½“Å ŒÅ ¼À–¾Â˜Â ÁÆ½

)\g[\`al VUZS_S[Vo

�V`aS_SUV` ]_VLY–¿ ZZ ¼½–½ÅÁÆ½]_V NS_aVXKYl[\Z Z\[aKTS

�KQS_TXK ]S_SXYngS[Vo ]_VLY–Â½½Z`SX ¼NXȲNkXY½

.K`a\aK ]_VLY–¾¿½½
 Ò

*`Y\NVo \X_cTKniSW `_SQk

)SZ]S_Kac_K \X_cTKniSW `_SQk [K X\_ ˜
]c`S

˜Á½— � Ä½s� ¼Á̃½— � ¾ÂÅs� ½

)SZ]S_Kac_K e_K[S[Vo V a_K[`]\_aV_\N ˜
XV

˜Á½— � Å½s� ¼Á̃½— � ¾ÄÃs� ½

*`Y\NVo ]_\fS``K

�KNYS[VS ]_\fS``K ˜¾— ÃÁº¹Ê¯˜¾½½— ÃÁ½½Ã� ¹ ¼¾̃Á–Â — Æ¿ÅÈËÁ¿½

¿Å �
������� Â¾¹ ˜ a_K[UV`a\_ ¼��� ½

Æ &_VY\TS[VS
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)SZ]S_Kac_K ]_\fS``K ¼̀aK[QK_a[\S V` ˜
]\Y[S[VS ½

˜Á½— � ¾½½s� ¼Á̃½— � ¿¾¿s� ½

1

2

0 °C
(32 °F)

-20 °C
(-4 °F)

40 °C
(104 °F)

20 °C
(68 °F)

80 °C
(176 °F)

60 °C
(140 °F)

-40 °C
(-40 °F)

0 °C
(32 °F)

70 °C
(158 °F)

50 °C
(122 °F)

-40 °C
(-40 °F) 100 °C

(212 °F)

'V` –¾Å• �KNV`VZ\`al aSZ]S_Kac_k \X_cTKniSW `_SQk V aSZ]S_Kac_k ]_\fS``K

¾ )SZ]S_Kac_K \X_cTKniSW `_SQk “ s� ¼s� ½
¿ )SZ]S_Kac_K ]_\fS``K “ s� ¼s� ½

)SZ]S_Kac_K ]_\fS``K ˜ �k`\X\aSZ]S_K ˜
ac_[\S V`]\Y[S[VS ¼NK_VK[a½

˜Á½— � ¾Â½s� ¼Á̃½— � À½¿s� ½

1

2

-40 °C
(-40 °F)

100 °C
(212 °F)

120 °C
(248 °F)

140 °C
(284 °F)

 40 °C
(104 °F)

 60 °C
(140 °F)

0 °C
(32 °F)

20 °C
(68 °F)

150 °C
(302 °F)

 80 °C
(176 °F)

-20 °C
(-4 °F)

0 °C
(32 °F)

70 °C
(158 °F)

-40 °C
(-40 °F)

'V` –¾Æ• �KNV`VZ\`al aSZ]S_Kac_k \X_cTKniSW `_SQk V aSZ]S_Kac_k ]_\fS``K

¾ )SZ]S_Kac_K \X_cTKniSW `_SQk “ s� ¼s� ½
¿ )SZ]S_Kac_K ]_\fS``K “ s� ¼s� ½

)S_ZVgS`XVW cQK_ LSU \O_K[VgS[VW

�V[KZVgS`XKo NoUX\`al ½“¾— ¾½½½½Å � ¹ Ë
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Æ &_VY\TS[VS
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&Y\a[\`al ½“Ä — ¿“Â Ō`Z Ì ¼½–½¿Â— ½–½ÆÄºË̄ÁÆÌ½

$K`a_\WXK

/aSXS_[kS _KUjSZk `Z –] –w&\QXYngS[VS X ]VaK[Vn w

�[QVXKa\_ `\`a\o[Vo ¼̀NSa\QV\Q½
� �SYS[kW �ke\Q UKX_ka

� !_K`[kW �ke\Q \aX_ka

� X_K`[kW ¼ZVOKSa½ $SV`]_KN[\`al “ Nke\Q \aX_ka

�ke\Q[Ko NSYVgV[K

�ke\Q )_K[UV`a\_[kW Nke\Q ���

)\X [KO_cUXV Å¹Ð –¿Â½Å � ¼Nke\Q“ QYVaSYl[\ `a\WXVW X
X\_\aX\Zc UKZkXK[Vn ½

&KQS[VS [K]_oTS[Vo � À �

$K]_oTS[VS ]S_SXYngS[Vo � ÂÂ� 	�

%L_Ka[kW a\X � ¾½Œ�

'STVZ _KL\ak
� � ÁÆ–�̄ ¹Ð– &S_SXYngS[VS gS_SU mYSXa_\[[\S `\SQV[S[VS

� � ¹Ð– �KiVaK \a ]S_S]\Y[S[Vo

� � ÁÆ– �KiVaK \a `ce\O\ e\QK

&VaK[VS

'KL\gSS [K]_oTS[VS ¾½— ÂÂ� 	�
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Æ–À �KiVaK ]_KN [K V[aSYYSXacKYl[cn
`\L`aNS[[\`al

9(*$ SURGXFW OLQHV DUH JOREDO SURWHFWHG E\ LQGXVWULDO SURSHUW\ ULJKWV�
)XUWKHU LQIRUPDWLRQ VHHKWWS���ZZZ�YHJD�FRP�
2QO\ LQ 8�6�$�� )XUWKHU LQIRUPDWLRQ VHH SDWHQW ODEHO DW WKH VHQVRU
KRXVLQJ�

9(*$ 3URGXNWIDPLOLHQ VLQG ZHOWZHLW JHVFKí W]W GXUFK JHZHUEOLFKH
6FKXW]UHFKWH�
1 ÕKHUH ,QIRUPDWLRQHQ XQWHUKWWS���ZZZ�YHJD�FRP�

/HV OLJQHV GH SURGXLWV 9(*$ VRQW JOREDOHPHQW SURWÚJÚHV SDU GHV
GURLWV GH SURSULÚWÚ LQWHOOHFWXHOOH�
3RXU SOXV G
LQIRUPDWLRQV� RQ SRXUUD VH UÚIÚUHU DX VLWHKWWS���ZZZ�YHJD�
FRP�

9(*$ OLQHDV GH SURGXFWRV HVWÒQ SURWHJLGDV SRU ORV GHUHFKRV HQ HO
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+GRcTLP_Ze OT[UWSG]Oe XSUYWOYL TG XGPYLKWWS���ZZZ�YHJD�FRP�
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