
(T=� �}D}u  ?hD�� <A?=���6+QY U>a?yju CO}V �� +�?mEV� ?A �Qys>V

<Z=,�� ?BV1wWM ?^�Q>V�<;>A2*?=�?Bo ��SA �3<V?Bg tH>u?>x4

1 -<yl <VQy|u +,S: QY�� <V?yY�?8 -}KZx��*�S|D +?;Zx�� �*?N=�}A� U=�S1 �-��,?Z8 �

@.2a?C7@67@BA.a1.7?

2 -<yl <VQy|u +,S: �?>Zx����,?Z8*�S|D +?;Zx�� �*?N=�}A� U=�S1 �-

�7'" 

 ,� �� <9=y=~� X{?8 -�SA �S>O� z8 <=?{Q �CV� zElS: ��So zJ}D ��}u <sO�� &�SEM� -?{�}D}u CO}V %S]u , <:

CV� <J�?O <W>a?yju *�Q>u 7= �� +�?mEV� ?A �}D}u zA -�,�, CO}V *�S8 U>a?yju .X>1 �� <9=#SY CO}V �� +�?mEV� -?{

u�}D}u �� +QY U>a?yj�}D}u w=� <Y?hD�� �?El� <V�SA �<o�SEM� -?{CV� CO}V S>>jD SG� �� ?{ . �� (T=� CO}V n>pND w=� ��

*�Q>u �QY -?{1000 ?D4000(?y;>V U2V , QY +��� ��So �,?:(T=� �}D}u <Y?hD�� -?{6 �Qys>V) �}E8�SDMF-399 (

 ��5a C|J zV �� , �}D}u CgSV LbV+��Qx� <Bx?J , -�}vg �<r}QY CBG , -S>: . S=�?puRMS �� +QY CBG  ?hD�� �?EY

 w=SEZ>A <Bx?J -?EV�� ) w>;x?>u ?A75.78 z>x?G �,RKu SA SEu ( w=SEv8 <r}a -?EV�� �� , ) w>;x?>u ?A44.59 �,RKu SA SEu

 z>x?G (�}A  .=�?pu <W>a?yju *�Q>u (?vg� ?A z8 Q=�S: [PZu w>y5v{ SRMS *�Q>u �QY X=�Tl� ?A @V?yEu  ?hD�� �?EY

<u X{?8 �U>a?yju <W>a?yju *�Q>u �QY zA #}ASu X{?8 w=� ��Qpu w=SEZ>A z9=�}bA �QA?=4000�}A �,?:.

�7'I! �(O ���� : � wAS8,�Q>{ � U>a?yju CO}V � (T=� �  ?hD��RMS �?EY

NJ7FJ

+Qy=~� X{?8&�SEM� -?{�}D}u <J,SO -?{<x�S;x w=SEv|u �� <9= +�,Su� <sO��CV� <b>Nu CW=� -?{.X=?u�� zK>Ex -?{

+Qy=~� X{?8 �?9=Su� '?1 -�}{ cmM *?u�?V -�?9v{ ?A �CW=� `>Nu zhV}D *?u�?V `V}D zElS: )?Kx� CO}V %S]u , ?{

 �� ��}l �}D}u +QY U>a?yju CO}V �� +�?mEV� zK>Ex ��<u *?ZxQ{�.w=� zu��� �� , Qys=?D S>ex <=?>V� -?{�}Z8 �� n>pND

SA w>4 ClS: ��}\ Cs9>V�}D}u -,� ,+Qy=~� X{?8 -?{CO ,CO2QY  ��T: CO}V %S]u X{?8 , . w=� �?V�SA

XZ8 , zE=�}9W=, *�T>u  ��T:CO}V <NbV<u X{?8 <W>a?yju *�Q>u SG� CND <y=TyA , <rT=� -?{ QA?=)Ra;2, 2007(.
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=� <p>pND ��CO}V S;*?u� , �QY ?A <W>a?yju *�Q>u �� )?O Cmx w>y5v{ , (T=� , w=TyA -?{ �ClS: ��So ksEPu -?{

X=?u�� �,QM �� w=TyA zE=�}9W=, X{?8 ?{10�,QM �� [r?O (T=� CO}V zE=�}9W=, X{?8 w>y5v{ , Q\��4 �� Q\��

 �S8 Q>=?D)Ta< a;2 XB , 2005( .ju *�Q>u �� -S;=� n>pND �� �QY +�?mEV� zx?u� ,� �}D}u 7= CO}V `O S>Wu �� <W>a?y

 +Qy{� *?Zx I=?Ex w>A CO}V %S]u X{?89-14+Qy=~� ��Qpu w>y5v{ , Q\�� -?{HC,COA z @>DSD30 ,40 Q\��

�}A(Fa?7@ ����	�, 2012).<u <W>a?yju *�Q>u �� +�?mEV� ?Aw=� z8 ��� X=�Tl� �� CO}V <sO�� -0Sx� *�}D <D�S>>jD Fg?A qvg

(}9r}u -�?V�QJ �CO}V <sO�� -0Sx� X=�Tl� zA SKyu z8 QY Q{�}O CO}V <r}9r}u LbV �� ?A SEZ>A -S=R1 Xy8�, �*� -?{

 QY Q{�}O &�SEM� �}B|A .�?E=?|x , *6>W8�)G<C7;2a@a:F a;2 D6a;2a=a;7, 2007( . z8 Q=�S: [PZu w>y5v{(}9r}u-

 S>G?D CND wAS8,�Q>{ -?{zY}O S>i Cr?M zA -}o ?EBWx <W>a?yju *�Q>u 7= ?= -�23-19B@A3?74}8 )Sl ?A , SD ��<u Qy=�

<u Fg?A z8 -�}mx *6>W8� ?A Xy8�, -�SA -SEZ>A +6=, �?vD LbV �}Y �}Y �?K=� w=� z8<u +Q=Q1 Qx�}Dqu?8 &�SEM� @J}u-

Y CO}V %S]u X{?8 T>x , �}D}u ��Qo X=�Tl� zK>Ex �� , SD�}(H?71a8, 1994) � U>a?yju zy>u� �� *}y8?D z8 z5x� ?u�

CV� �}D}u  ?hD�� SA +QY U>a?yju CO}V S>G?D �CV� zElS;x ��So zJ}D ��}u CO}V *�S8 . fA?yu w=SEv|u �� ?{�}E8�SD +�,Su�

C>r?hl *?u� X{?8 �QyEW{ $��Tu �� <9>x?9u *�}DC>lSd X=�Tl� , <g��� -?{EV� �-Q>r}D -?{zy>|A , SEZ>A +�?mw>Y?u �� SD-

<u �Sbu zg�Tu �� �� -��,?Z8 -?{��?V .w>Y?u �,�, S;=� %Sa ��+Q=Qg ��9Zu zg�Tu zA -��,?Z8 -?{ ?A #?BD�� �� �� -�

CV� +��,� �}J, zA ?|x� *�SA�?8 <sjY Cu�V , <yv=� .Sa �� Q=?A z8 CV� -���}u �� <9= *�SA�?8 Cu�V , <yv=� �X=?V� �<M�

w>Y?u �� +�?mEV� , CO?V�}Y zElS: Sex �� ?{ . <EM��?x , -�?v>A �,SA , X=?V� )Qg Fg?A z8 CV� <su�}g �� <9=  ?hD��

w>Y?u , z>spx q=?V, *?:Qyx�� �� <x?vWJ<u -��,?Z8 -?{�}Y .+?;EV� , q=?V, �� +�?mEV� Csg zA +Su�,� �}a zA *?Wx� -?{

 �?Y?hD�� "Shu �� ksEPu<u ��So�S>:Jw>Y?u w=� �� ),�Qu , �Qu <x~}a +�?mEV�<u ?{@>V� ,� zA Qx�}DQy8 ���, -QJ -?{ .

*� ?A �Qu <x~}a �?8 , zEY�� ��So  ?hD�� , �Q\ , SV �� <=~?A �}bV "Shu �� ?{�}E8�SD *�SA�?8 �~�EO� �,SA Fg?A ?{

V zsvJ �� *QA ksEPu -?_g� zA *Q>V� @>V� �<E8SM-�?v>A ,  ��}: +?;EV� , ��Spl *}EV �� �~�EO� � }: <y>;y -?{

<u <B]g �}Y)2009�.�T3Da?7 ����	.qvM Cr?M �� �S4,� �}E8�SD  ?hD�� <p>pND ��,ClS: ��So <V�SA ��}u qpx . I=?Ex

 w>;x?>u �}D}u <x��,� CgSV X=�Tl� ?A z8 ��� *?ZxRMS zv{ �� <s8 �}a zA  ?hD�� �?EY+Qx�C>ho}u , ?{ CY�� X=�Tl� ?{

 ��Qpu �� X=�Tl� *�T>u zy>Z>A ,RMS+Qx� �� �?EY -?{2 �7BV3 �7BV2 , w>;yV3 ?A SA�SA @>DSD zA w>;yV4/1 �02/1 �

14/1 ,75/1 �}A z>x?G �,RKu SA SEu)//A6:a27a; ����	., 2012 .( (T=� �}D}u  ?hD�� -S;=� X=?u�� �� w>y5v{6�Qys>V ?A

 , [r?O (T=� CO}V �� +�?mEV�5+��Qx� (}x?D�}>A , (T=�}>A �(T=� <EO}V @>8SD ��Qpu w=SEv8 z8 Q=�S: [PZu , QY -S>:

RMS CO}V zA #}ASu  ?hD�� �?EYD93B5E2 CO}V -�SA *� w=SEZ>A ,D65B25E10 CV�)Ha@@a;-B3F57 ��� �	.,

2012 .(yju CO}V SG� <V�SA S^?M n>pND �� %Q{ SA +QY U>a? �?El� �}E8�SD (T=� �}D}u <Y?hD��MF-399<uQY?A.
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��� � ��QJ(O

+5Q; �7MM! :'?(MCJ �($-;�

C>lSd ?A �,?yEu <W>a?yju *�Q>u Q>r}D +?;EV� �� (T=� CO}V *�S8 U>a?yju -�SASH8�QM5000��,?: +,S: �� +QY zEO?V

*?N=�}A� U=�S1 -��,?Z8 , <yl-*�S|D +?;Zx��IQ=�S: +�?mEV� .�}bx?v{ q9Y �� z8)1 ( w=� <s8 �}a zA �CV� +QY +��� *?Zx

CvWo qu?Y +?;EV�<u S=� <s\� -?{QY?A:

+?;EV� <V?Y

<W>a?yju *�Q>u qO�� �� CO}V XOS4 S>Wu

<W>a?yju *�Q>u <r?;4 +Qyy8 t>eyD , z=RjD fByu

<A�?KA?J CO}V tKM zBV?Nu -�SA IyV +QY

O tEW>V7yt>V +Qyy83>1?{

G"=1.CO}V +Qyy8 U>a?yju +?;EV�
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 ?hD�� n>pND w=� ���}D}u �}E8�SDMF-399+��Qx� �?A -?_l �� , Cr?mV� LbV -,� SA qu?8 �?A CND , <{?;EW=� Cr?M ��-

QY -S>: .-0Sx� +?;Z=?u�� �� n>pND )?Kx� qNuQ=QKD -?{C>ASD +?;Zx�� S=R1�}A ��Qu .X=?u�� ksEPu LbV Iy1 �� ?{

ClS: ��}\ �}D}u �,� ksEPu LbV Iy1 , CO}V .X=?u�� q8 ��QhDCV� +QY +��,� q=� �� ?{:

75=3 ��S9D�1 qNu�5�}D}u �,��5CO}V =X=?u����QhD

�?EY �� (?y;>V zV X=?u�� S{ �� z8 CV� S8� zA )�~IyVQY @]x -?{+��Qx� -�}vg , <^Sg �<r}a �?|J �� + , -S>:

 +QY RO�  ?hD�� �?EY -?|r?y;>V ��QhD $}vKu �� z8 QY `B^225<u �QgQY?A . zA <{?;EW=� `=�SY �� z8 w=� zA zJ}D ?A

<u XKyV -?yBu *�}ygu  ?hD�� <V�SA T>x n>pND w=� �� �}vx +�?mEV� S;=� `=�SY ��  ?hD�� zW=?pu -�SA *�}D �}E8�SD �}D}

ClS=R1 ��}\ <{?;EW=� Cr?M �� .+��Qx� -�SA�?EY CBG ,  ?hD�� -S>:�?EY �� Sex ��}u -?{ (Qu IyVCTC AC102

 +�?mEV� Q=�S: (,QJ �� *� �?]PZu z8)1 (CV� +QY S8� .+����?EY �� <J,SO -?{IyVCBG <9>x,SE9r� ��Qu 7= `V}D ?{

<u� )?Kx� �� U1 , Q=�S:+��� �X=?u� (?pEx� zx?=�� zA [PZu <x?u� +�}M �� +QY +S>O� -?{ +���QY . q9Y ��)2(IyV �?EY ?{

 q9Y �� ,)3(+QY +��� *?Zx  ?hD�� CBG tEW>V q8CV�.

G"=2 .           �}D}u -}sJ CvWo �� IyV �?EY (?]D� +}NxG"=3 .� -S>: +��Qx� -�SA +QY +�?mEV� tEW>V  ?hD�

./210.KPR\ LP^V]`MW` Ta[AC102QOY\ QUP[CTC(USA).

����� ���73J
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+';(<2)10%-(

��!&�'�)�',

 %<L(!9E 4;(�)-3 �
 ( �)10%-(

�%�$(�!�, ��&#"!&�

%"'J(M&� ���73J

�,!� �� ��!��

N&8C, �(-H�

�(##�, )"�'���

%&(J� ���73J

�� #�%�'(%� %�!��

%B'*? 7&7>, :L(!9E

��� !�'(%�� %�&"!�!' �%�$(�!�,

100 :V/5

(0.4 -14000 HG  ( �) 1- 9000 HG)

505, =3a8�

18-30 VDC

-50 A< 120HC

26000 HG

.3) � /&(-L

�(M$';�(J� ��Q2 �� �7= �9'5� �(O

 q9Y)4(A -�}vg , <r}a �<Bx?J C|J zV ��  ?hD�� �?EY *�T>u CgSV -�S1700 �� [r?O (T=� CO}V , zp>o� SA �,�

<u *?Zx �qu?8 �?A CND �}D}u C>ho}u -�SAQ{� .*?v{ <Bx?J -?EV�� ��  ?hD�� �?EY *�T>u CV�Q>1 q9Y w=� �� z8 zx}:

�}vg �� SEZ>ACV� <r}a �� SEZ>A -�}vg , - . z8 CV� �Qys>V XY �}D}u �}O (�?hD <Bx?J -?EV�� �� �?EY *�}A SEZ>A Csg

<u @J}uQA?= X{?8 <Bx?J -?EV�� zA CBWx -�}vg -?EV�� ��  ?hD�� �}Y.zA zJ}D ?AS^?M �}D}u z9y=�6 $}x �� , �Qys>V

 �S4 -S>: ��So qNu zA zJ}D ?A T>x , QY?B>u <bOCV� SEv8 <r}a C|J �� �}D}u  ?hD�� �q=}=�l.
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G"=4.(?y;>V-?{ CgSV �� *?u� +�}M ��  ?hD�� �?EY1700-�}vg, <r}a �<Bx?J �?|J �� , zp>o� SA �,�

�(M$'; %)(&��� �(O����(B,�� �(-=

 q9Y)5 ( S=�?pu ��S>>jDRMS�?EY�}D}uC|J �� �}E8�SD<r}a -?{)X(<Bx?J �)(Y-�}vg ,)(ZCO}V �� +�?mEV� ?A -?{

<u *?Zx �� ksEPuQ{� .*?v{ S=�?pu CO}V �}bV <u?vD �� CV�Q>1 q9Y w=� �� z8 zx}:RMS �}a zA <Bx?J C|J �� �?EY

<yhu<u <r}a �� SEZ>A -�}vg , -�}vg �� SEZ>A -���QY?A . S=�?pu <Bx?J C|J ��RMS�?EYCO}V-?{0G ,1000G zA �

�}a<yhu , SEZ>A -���RMSCO}V �?EY-?{4000G ,3000G,2000G<yhu �}a zACO}V S=?V �� SEv8 -���CV� ?{ . w=�

 SA zBsi C|J )�~ -,S>x I=�QD zA <W>a?yju *�Q>u X=�Tl� ?A z8 CV� @BV w=QA ~?vEM�  ?hD�� �?EY *�T>u �� X{?8

zY}O +Qu� t{�Sl q>=,�?: �?EO?V <yAS8,�Q>{ -?{zY}O w=� wEW9Y ?A ,zY}O <sO�� CvWo zA *6>W8� SEZ>A �}mx *?9u� ?{ ?{

wAS8 ?A SEZ>A Qx}>1 ,+QY t{�Sl <x?>u -?{ CV�)(H?71a8, 1994. Qy=�Sl zK>Ex �� &�SEM�CO�}y9= SD +QY C=?|x �� ,

CvWo �� -SEv8  ?hD��<u Q>r}D �}D}u <sO�� -?{��S: . S=�?pu w>A <r}a C|J ��RMSCO}V �?EY TJ zA ksEPu -?{

CO}V[r?O (T=�)0G ( %�EO�<yhu , Qx��Qx �}J, -��� *�S8 U>a?yju �� U1RMSCO}V w=� �?EY X{?8 <8Qx� ?{

CV� zEl?= . S=�?pu w>A T>x -�}vg C|J ��RMSCO}V �?EY -?{ , [r?O (T=�1000G<yhu %�EO�<vx +Q{?Zu -���-

�}Y� CO}V ?u�2000GWxCO}V S=?V zA CB<yhu X{?8 ?{CV� zEY�� -��� ��Qpu w=SEv8 -�}vg C|J �� CO}V w=� ,

RMSCV� +��� !?]EO� �}O zA �� �?EY . ��Qpu w=SEZ>ARMSCO}V �� �?EY -?{0G ,1000G � , +�}A <Bx?J C|J ��

Page 216Page 216Page 216Page 216

-٨٧٣-



 CO}V �� ��Qpu w=SEv84000G<u <r}a C|J �� ,QY?A. S=�?pu <s8 �}bARMSEY <Bx?J -?EV�� �� +QY CBG  ?hD�� �?

 w=SEZ>A) w>;x?>u ?A75.78z>x?G �,RKu SA SEu ( w=SEv8 <r}a -?EV�� �� ,) w>;x?>u ?A44.59z>x?G �,RKu SA SEu (�}A .

G"=5. CO}V ��S>>jD SG��QY ?A +QY U>a?yju ksEPu -?{ *�T>u SARMS �?EY  ?hD��  ?hD�� *?u� +�}M ��

 -�SA|J�,� �� ksEPu �??=:2100

3-3�(M$'; G'I3,+5Q; �� ���QKA � %*L(0 �%HQ? �(P0 �� �(B,�� �(-= �(O+A9; � (O �(O

DI-6J

 S=�?pu ��S>>jDRMSCgSV �� �}E8�SD �}D}u �?EY#}sPu -�SA �}D}u ksEPu -?{q9Y �� ksEPu CO}V -?{-?{)6(

(7),(8)CV� +QY +��� *?Zx . zx};x?v{q9Y w=� z8<u *?Zx ?{ �� �}D}u CgSV X=�Tl� ?A Qy{�1700 ?D2100 �zp>o� SA �,�

 w>;x?>uRMSCO}V zv{ �� <s8 �}a zA  ?hD�� �?EYCV� zEY�� X=�Tl� ?{ . ��Qpu �� X=�Tl� *�T>u zy>Z>ARMS�?EY

CO}V�� -?{0G �1000G�2000G3000G, �4000GzA ?A SA�SA @>DSD38.52 �32.5825.37, �23.45,20.01 �,RKu SA SEu

 CO}V �� X=�Tl� w=SEv8 z8 CV� +�}A z>x?G4000G CO}V �� X=�Tl� w=SEZ>A ,0GCV� +�}A . S=�?puRMS  ?hD�� �?EY

CO}V zv{ �� ?{1700 ?D2100<yhu �}a zA zp>o� SA �,�<u X=�Tl� -���QA?=�w>y5v{<s8�}bA �� CgSV X=�Tl� ?A1700D ?

1900 zp>o� SA �,� <Y?hD�� �?EY S=�?puCV� zEl?= X=�Tl�.CgSV �� -?{1700 ,1800 zA <W>a?yju *�Q>u �QY X=�Tl� ?A
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1000Gyhu %�EO�<� ?D <W>a?yju *�Q>u �QY X=�Tl� ?A zEl� zEl� ?u� QZx +Q{?Zu  ?hD�� �?EY *�T>u �� -��4000G ��

=� , +QY zEV?8  ?hD�� �?EY *�T>uyhu �u?8 %�EO� w<CV� �}|Zu , ��� .~?vEM�  ?hD�� �?EY *�T>u �� X{?8 w=� q>r�

zY}O SA zBsi C|J )�~ -,S>x I=�QD zA <W>a?yju *�Q>u X=�Tl� ?A z8 CV� @BV w=QA t{�Sl q>=,�?: �?EO?V <yAS8,�Q>{ -?{

zY}O w=� wEW9Y ?A , +Qu��� CvWo zA *6>W8� SEZ>A �}mx *?9u� ?{zY}O <sOwAS8 ?A SEZ>A Qx}>1 , ?{+QY t{�Sl <x?>u -?{

 CV�)(H?71a8, 1994. Qy=�Sl zK>Ex �� &�SEM�CO�}y9= SD +QYCvWo �� -SEv8  ?hD�� C=?|x �� , Q>r}D �}D}u <sO�� -?{
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