
.d. ucnn 11 

1~'U'U 01~~1 r.n Utt-3 

'l:tJtJn'1:~1!JL~U~ Lt!Un1'1U1Lfll~~il!!VI1~~1U~L~"VI'1!1Uflli~1U'1::~nl'l1Un1'1~!l 
t\1nf1!l chuVI!l t'l'!h'lt\1'1 tl'lu L1l'f41:nq~~il'!lu1 "L'l-1(\j ~~m'1"~'1i1'lt\17 tt'lu~fit.l n~!J!l~ n1::-.11 \II 

... 
fl1tJ1 n~1 n LLfl::\tltl'1::t\tJfll'l1~~1 L~ !K~t!u .,"*\.1~1!1 LLfl:tJVItJ1VI'!I!l~'l::tJu n1:~1!JL~u~~~t~ 

0 'lJI"I I I '1.\' ... t.l 2 .. .r ..1..1.1' 
U1~1 11 ~Un17tl1!JVI!ll'l'!l1'lt\17 U11Lnl'l 7::¥'1VIfii11V4LLfl:fll'l!ltJfllq~V4UVIVII'I!l~n1T 

tJ'VItJ1'VI11'84n1tnn~111LiltJ4ntJ~Rtln-41,Yu 

uui~LL.ifl;ll'l~Un~il~,ll'u ~~1iUL'11iJn1'1;ll'l.itl~flft1'1ritJ!l~Jlfltli'IL'lfl1 -.~~'l!J~LI'I 
li JJ1~ ~~~ L'11 11-, !11!11~~~ ::~!lt\1'1riu 'l«l~t.I'I:~VIfill1V4\\t~1 n~tt" t"u L1ll11:tl!J1~~~il~.,uu 
LVI" tu tfl~\~~~ 11Ju1fu~1<~tun1'1~ ~.itl ~tlt\1 1 \tl~1~::tl ~ LL \4-3'l-1Uii1tJ f4 Ll'l'l-11!1~::~ ~; n t fl n t \4U'l-11!l 

LLalm'::~~!l~LU!l'ln1ri'Utl n tfln ~~~n6~t\1~1'1tl;l 1'1 .i!l~tlt\1'1riU\If n1'1n'I::~1!J L~!Nii L'!IUL;I!J'l 

OU~LLV4f\4fl1U!l~VJnt4UVJnLL\4-3 \ti~11'11~"11UtJVI L"JJU iJ~1ULVIflln1fl.I1-31-31Utll'l n1'1U'I::"ll1 

t{~~ufit41!ln1'1Lf.I~N1'!11!JU11l1Y4!JUI'lfnn1~LLUIN 1'11~ftCl1U'Itl\~ fttl1U'!IU"-3 tNil1Y4 

.. .. .. ... I "' ( " ·"' ~ ~ .. •• "( .. I PI !J\JI'l'l \.1'1!1Lfll'l!l~l'll'll'ltlll1!J ~u INTERCOM) LL~n'I::"~~'VI'In'f4VI nu-3tl!l'l1L1JU'I::UtJn'I::~1!J 

~ ::. ; a '1.1' I ~ ... ..1 ..1 J1 IX, ~- t.l 0 X. I 

L'n!J~VI~'nU ~:L\.1U ~l'l'l1'l:tJtJ n '1::~10 Lrt!J~~:~tJ'VItJ1VI'VI Ln!l'l11tl~!lf4111J"D'll'l '1::~1·~U!lf41'1fl!ll'l 

L'lt\1 

tJ'VI\J1'VI11'14ntJunn~1tJLiltJ4'Lutt4LitJu 

· 'lutN~UUn1'ln'1::~1UL~tl~LftJ7::LU"IIULif'l-1f41!JVI1-3 li'-30 

1. VI1~~1U~"JI1n1'1 

2. VI1~~1Un1'l~Un17t\tlU 

3. Vl1~111un~n'I1'~LM~'l-1t\'n\1"' 
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1. ri'lUtftyty1NLf1 dnput signal) 

2. ri'lU'DfJ1f.ltftycy'lN 

3. ri'lUU'Hftyty1Nflfl1l" 

ti~U-'U'U1a&~{, Input signal 

Li1uehu~rutfcycy1nuitNPl1-31L4h,_,, 

tf C\1 C\j1 N h~vh fl'l1)Jrl Lft!J-3 

~tln1ruvlvht.1U1~Ltl~f.IULti~!JUtfcycy1~Pl1-31L,.Li]utfcyqnruiM~1PI'l1).1clLftf.l-3 \A 

uri ~LI'I1LWU Ll'l'hl-3LftULLCllJLYttlll'ui\nLi!l-1 LrlJtl-1~15YI~ LI'I~LriUwJULftf.l-3 Lflt'hl-3LflU'~ 
I 

\~Jt~~tttytu ( Microphone ) ! 

\)JLPI1LWU Lilu~tl nfn!'IU~\.ld-3~ LiJ~ut.1ri-3ftJ Lftf.l-3"t'ln~PI1-31 Ltlfu Lftf.l-3'tl ~ Lftf.l-3 
. . I 

~u~1 t"!JLau·3Lt.1ehd,..::~'lUL4htu\,.,t""twuu«'l"'*QnLtl~!lut~Lilun1::utt\w~1 L~tnl1\ti,!J1f.l 
I 

tftyty1N,jtl\tl ! 

366 

\aJt,.,t,.,-u•'laJ'ltao41u.vn\l 4 •n+.r~•nuRtt 
1. LLU-3J~1)Jtfntjru::t1'1Nft~-3 , 

2. uti-3J~1J.Itin1:tru::firtYt1-3LUn11~Lftf.l-3'1tN'b.itMtwu 
3. uti-3J~1)Jtin1:tru::m,-;;~,T-3,tl-3~LI'I1LWU 
4. utl-3~1,.,tin1:tru::n1t1h,tltf-31U~tl~'b.itl'ltlliu 

I 

1. "ti.siJI'laJ.nvc=t~~tt4•n.siJitt.a\aJ ttytu 
1.1 'b.ili'I1LWUU1JlJI'I;..ift ( Crysta Microphone ) 

1 

1.2 b.Jti'I1LWULLU1JrulJtlU ( Rlbbo Microphone ) 

1.3 b.Jti'I7Lrluuuu\~u1ilflt ( Dyn mic Microphone ) 

1.4 'bJti'I1LWULL1JlJ1'11futlWf. ( Caton Microphone ) 

1.5 'b.lti'I1LWUU1JlJI'ItlU~uL•tlf ( ~ondenser Microphone ) 

I 
'I 
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2.1 Uni directional Microphone 

2.2 Bi directional Microphone 

· 2.3 Omni directional Microphone 

2.4 Cardioid Microphone 

3. LL,j.afl1JJtl'nva&~n1tMI'II.att~tl.a'lJJtRtt~u 
3.1 UJLP11L~uuuunt~ .. 
3.2 tJJLP11L~uuuu,j~t~:: 

3.3 LJJLP11L~ULL1J1J~U 

3.4 UJLML~ULLUUf'iflLL'UU 

3.5 UJLML~ULL1J1JU'U'lU 

3.6 UJLP11L~ULL1JU,il1J 

3.7 'U.Jtfii1L~ULL1J1JLL1JU111J 

4. LL,j.aiJI1JJtl'nv~n1tu1Ltn.J'.a1u"JJti-GLJJtRtt~u 

4.1 Wireless Microphone 

4.2 Gun Microphone 

4.3 Parabolic reflector Microphone 

4.4 Low- Hi Impedance Microphone 

5.5 Headphone or Heads~t Microphone 

5.6 Laser Microphone 

n1t~-l'.afnv1'lJJtRtt~u 

"t::Li;utiK~1UJLP11L~ULLI'ifl::"Jiill'ltlU ilLfiiNft''l~ll1!JLU~fl::Lii!Jl'ltit~uufl::{u.Wt~uJJ'ln 
tun,,.lfi.JJtMt~uiiPI'l1~,::~t~~,.::~""::1'~ ~n~nu L~t~~"t::l«l.JJt,,.t~uilt~'l~n,,.tf~,u'tiK!ju 
u1 u LLfl ~·h~'Lii" PJ O.ll11f4 t u n11Lf-31UL~JJ 1 n~ t!" IK-3tlu lun1n::1'~fm~t1 LJJ tr~,. t~ Ufll'l1"t:: 

~"t11tu1~-31'i1~1 IK~Jit~'ttJO 
1. 1::1'-3t~!hL~JJLfii1L~UI1ln ,riu ,'fll'tlfftm11n1::vnJm::LVit~u 
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2. tlf.hL~1:: t.t1tl Ltl1 ta.Jtrl1tYh~L~tltWn11YII'I«'tllJLft!J~ 011YII'Ifltl~~I'ILf1tU 
~tr~,.twu~~t::Li~wmfYII'IfttllJLft!J~~~~~" i . . .· . . 

3. r.:<l'~e1h l«<JJ TllrtYl~'Wu~~,~~~l!'h,,nm:lltl~~,,h~1 • · ; 
4. ~1 LUUta.Jtrl1t~U'JIUI'IrltlU\MU~·tlf rl'l1tltll'l LL\JJI LJJtlfitlfln<rJnrlf~t.tfl~4110 tf· 

I 

~trl1tWULfl;,iwLLfl'l LYU1::LL\JJILJitlntl14141::~ntltlOa.J1.~1l1!JiW LL\JJIL.-ttli'f...::m·1,«'11Lrlij~ 
I i 

v.~t1a.JIIII::f'ltltlna.J1f1-1Wt1n 41::v'htiuJJ11!Jiit1~W~1tntlull1!J~t~1twutlf 
~ . I 

5. La.JflLflnif-11\JLLfl'l l'l'l1Cltll'IL~1J«'1!J~tl'l1tWUt~~U~!J 

6. ~1i.rb.JtMtwutuu1L'lN~Sjfta.J+;l'la.J1n rl'lf\41Wtl-3~1 t.tftl a1~a.J 
7. ta.Jtl'l1twu· L~t1t'lt1~nUfta.J~IIil::t~ti1fUJJ11!Jil1!JLW1a.Jtrlttwu LLft::6-1ft1a.J11Clftl'l 

I 

mnu mu~~t1 n LLNr.a.Jtli' 

8. n1'l'l1~Ji1LL\4U~'!It1~ta.JtPi1t~u'JI~::if~1U 1t1a.JU'l~tr~:t~U'l1~fl~lf1ut.t\J1fl1tr.-3 
L~tltltl~riwm1Lnl'ILft!J-.lt-tt1W (feed back) i · 

9. \otfl-3411nn11Lf~1ULLfl'l rl'l1L~U~tMtwu\~unM~~Sjtf«'~1tl-3fu~tit1U~a.J L'JIU 
~ ' 

twa.J wtNu1 a., Lilu~u ·1 

t')UIJJ!J1!JLft!HI (Amplifier) 

L1'11t1-1'llfJ1 fJ Lft!J-.1 Lilu~ tJ n tNYI'N~ L~ I'IYI1t1Urll.-.1 Lilwd'l~~futf cy {U1N411n LL t-tri-.1 

rh L ill'l LftfJ~ft'lULL1n~tlf LU;!J~V.fl-3~1ULftfJ-.1L~ L~WV.fl-3-31Ul~~ 1 LLfl'l ~1 a.J1'lJfJ1!Jn1fl~i~Sjfi1fl-3 
L~a.Ja.J1nfuLftfJ-.1V.t1~41::d~ttJfuli'ui~L!1ytYI~1~iu · , 

I . 

Lflllt14t~JJ,111Lit.otllttf~\\Ja7n,til~~Y\Jr.mtt\ltti 4 •~Y~~•nY iit1 
1. ft'lW111'1'llfJ1!JLfttJ-11t'u Pre ~ a~pllfler 

I 

2. ft'lW11fllt1fu11t-1Lft!J~ Ton+· control or Voltage- Amplifier 

3. fi'lW11fll'!lfJ1fJLftfJ~ri1«~. P.o~er- amplifier or Main· Amplifier 

4. ft'lW11fllnt1fJV.l-.1~1W Pow~r - supply 
,· 'i 

I 
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Pre-amplifier Tone-control Power-amplifier 

Power-Supply ,. 

Ut::lll"••n~th-.••,•~le4t11.11tQ4$1u.un'Ll 4 U~lll" .r .. if 
1. LLU~Pl1JJKm:tru::tfii'Nftfl~ 

2. LLU~Pl1JJKm:ttu::11tl~'VI1~,~~ Lftll~ 

3. LLtJ~"1JJKn~::f1JNil1'n,tl~ Lftll~ 

4. LLU~P11JJKnt1cu::mnl1\tJtf~1u 

1. ~~~1 ... ,..,.~1• .. ilu.ti41111.1i'nv~U.t4tne LLtJ~~ 4 tJt::lll'VI~tl 

1.1 Lriitl~,ll1liLft!l·nJ1::LI1'VI\4fttlii~CUC\11n1" 
1 .. 2 ~"~,!l1!JLft!J~Ut::lll'VIe.JftJJ~\4~1~\4fttl111CUCU1n1"n1J'VIt1U;ftLPitlf 
1.3 ~ifl~,!l~!JLft!J~tJt::lll'VI'VIt1U;ft~tlf ( Translster ) 

1.4 ~ifl~,!l1!J Lft!J~tJt::Lil'VI \tl - • ( .IC = Integrated - Cerkit ) 

2. ~,.'f..,,..,.~le .. itu.uut1a.~i'nva&nt»4YJi411t»4~1•., U:iJ~t!K. 3· tJt::;lll'Vl 

2.1 L"ifl~,!limlv~tJt::lllVIUJtu ( Mono) 

2.2 ~ifl~,ll1liLftll~tJt::lll'VIftLPitllttl ( Stereo ) 

2.3 ~ifl~,ll1tJLftll~tJt::lll'VI"'ltlfllt1~"" ( Qurtr~tic) 
3. Llllh41181e~le .. ;1u.\J411111f2Nil1"11•nle4 LLtJ~~ 2 tJt::lll'VI~tl 

3.1 ~"'fl~11!J1ll Lft!.l~U1::Lil'VIfit1'JJII1 
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3.2 L~1tJ.:~;!J1!1LitJ~tlt::LI1VILq - 1.~ ( HI .: Fl = High fidelity ) 

4. LfltltlniiJ111LIII4;1u.tJut~~ninl1\tfLf41U utJ.:~\~ 5 tJ1~LI1VIritl 
4.1 u~1tJ.:J"'I!I1!1LI!I.:~tlt~LI1VIL~~n1ttlt~"'l1tf~"'u1f uti.:~\~ 3tfn~N:~t~ 

4.1.1 U'l1e~,!l~.o~lfJ.:i~lf"1\4t'tlmtn~"'7!1LI!I.:~utJn~rnu~ 
4.1.2 LriitN"'I!I1~L~f!.:J~Lf"1\4filmtnt:"t1!1LI!I.:JLU .. Cl1U~ 
4.1.3 U'l1tt.:111o1!1LI!I.:~~"wnYt1\4~""1LJ4tJU ( Megaphone) 

4.2 u'\'!tJ.:J"'I!I'l!ILIINL~tln'lttlt~$.1 tlUt~ ~~~~"' 
4.3 Ll'l'f.e.:J"'Ill1tJLifJ~LUn11:~ .. ,n~1.:JiL~.:J . 

4.4 Lf'l1tJ~,!I1!1LI!I.:~lumtuft~lut~11'11t . . '· .. • I • . 

4.5 u~~.:J"'I!I1!1LI!1~~1\4f¥lflf~1?Yf.:Jtuu1. u \41t1L~tln1tUUL~~. 
4.6 LI'I~.:J"'I!I1!1LI!J.:~~""tll:l1!1~U ( intercam ) . 

i • 

n1rm'4fri'WlLR1to4•tntllil~-i I .· .. •. · ·· · 
1. rlsu 1flll1t.41:1A's4W~~7ni11i,'M1t!il7: IIIM,ti4111~rieu11~: 141111tilh4 'lt ? 

I'INrlU~n~tu:"'ltl.:J.:J1U~"t:Lftlt:LilVIL\4U ? ,. . i . . . 

2. ~"t1ttu1L~~1~lf,-uu"'itt~11t~t::uft1~fh'lli1l'IL\4U 1 tnU1l'ILVhLf ? 

3. ritlULtll'l LL~::tl l'IL1'11tl.:~VJnf'lf.:J "'f~t1.:1~1t'l"'~~tJfu;i1~1"lltl.:J L~1t~.:~"t:"'tl.:J tl~LU 
o I ~ ,,'; :·,.I , . , ,. 

1'11LL\4U.:J~l'll'l1~l'l . I . 

4. sd1 L~~euiho L~1e•t~!J1~ottdlu t1'1il n 17L~ileuiho Q'lf~:.A'e47fiU esu 
LLfl:f:~l'lt:1'-3LUn11LI'IfltlUli1!1 . . I . . . 

5. ntril~l'li.:~tJt::;-;1~fi.:J .-31.~ihf'l~.:~tJfut~1n'1" ~~'lt~l'li-31.~u~~1.~ijfl1n1fll 
rl1!1LVI "':::l11L~n11f:U1!1fll'l1~ft~uLU"'IN~tf~1tl.:~L~~Yitl . .-.:il~c. vht\X~tlntN111!1LULatl~ 

.r ! 

~Nll1WLT'l"'IU ! 

6. ~l'l'ltU11'ft1J~U1~1~~1-ttlLf'lltl~"'ltu:Lf-31U L'!iU tl1.-.Lf~11'1ft~L~tltltNrlUn1111l'l 
;l'IUU~'lLfli!tJ.:~ \41t~tltl-3rlU4uc.:tltl~ L\4th0-.:~1L~L~ltJ~L~ft1~11tlt:U1!1~'l1~~u1.1\' ;-3LUU 

~ I . 
mtv'htlX~tln1nl'n1!1LUtl1~tfutN I ; 

7. n1tL~ULri'4tt~\4t\'.a"\1nn11Lfut\'1· bJf'l'lf\~1Jt~u~~,N,1Jil'.:J~1n. LW11::"\::Vh L~ 
~tlnttllil1tltu-fi1tl'ILI!I\41!1~ I 

! 
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a. fll'l1U1 Lfl1tl-t'!I!J1tJLR!l~tltlmJ1lf-t1'ij\,l'1-t tun7ril~l~"tl!J~~t::u1tltlmJ1lf ~1u / 

LV.11::n1'1~'Wlllil~Lfll1tl~illili~1ULt\!J,j'1~ ~~t::il~t\L~Lfll~~tl'l<ltLI!JLii' 
' ·, ~ ' ' ,· ' : 

•~u;ltl4ti'Bn Out - put 

Ltluri'lu~"'~1!J'!Itl~'::uun,::~~t1!1LRtN •~l4,~1l1~fuicycu,cu'l~vh"'l'nJtl~a!J~~~t1n 
U111tl~'!I!J 1!H~f.J~ LLt\:: LtJ;!JUfty ty 1 tu L~Yh 1'1 'l'UJti'L~!J~IK~n"'l'l LlX LtiUI'\~UL~.~· ~tJ n•m!~ 

_/ 

ft1~1'1t1~1LIIL'llu0t1tl "ti1t-.,4• (Loud speakers) ./ 

tht-.,4 Lound speakers 
• ~ .!"1 tJ .. .,j .t ., ..I .. .. ' 111" • .1( ..1 tJ.,j t\1 LV.~ LIJU~ O'ltu Vln1 1'\ ty n'lU~U~ LU1::UU m·::,'l!l L'n!J~ LLt\::~~t::VI1~u1VI L t\!JU 

LLtJ t\~V. fl~~1UL ~ ~ 1 L~ L~UV.fl~~1UL~!J~ lqicu 'l NL~~1~,~~ttul~ rru~1 tv.~d~~t::lll~1<1t1 n 
.. .,j ' '. ' '. ' ... 

Icy ty1tutltl n"lltl~ Lfll'ltl~'!I!J1!l L~!J~'VI 'lllfu n1 7'!l!J1!Jl cu cy1 cu\~fh~1 LL«'l LLt\::~~t::~tl~~~CUC\11 tu 

'l~~1~il"Du1"'ri1K~~~,nr.tl ;~~~t::ft1~1,ni'u~Kufl"il~~'~~· 
ti,t-.,4t1111..t~\'l.l111~1ta~ti4\l2 ~'U'U'"qi '1 ;i'B,. 

1. thtvNLLUUL"'u1ijl'l ( Dynamiq ~pe~ker) 

. ~1tr.-t'Jitl"'O~~t::L£1u~\lmJLftrutlth~LLV.f~fl1!J l'llutfntJLI'I'jtl~11!J1!1LULfll'jtl-tfu 
~VI~ LP~1tl~'!lm!J~"l-rtuLfll1tl~fu~Vl~tV17l1'rl\l' ~fl:ar~1tl~'!I!J1!J LR!l~~"'1 ~tlu~u ~., tv.~'Du"'d~~t::il 
tfll'l..:lft~1..:1·~tJ'l::ntlUII'l!J '!l"'fl'l"'LLfl::LL~L~~OCl1'l'1 

2. fl1tv...:~uuu~Lfll'ltl'l1ftLLI'I~I'I (Electrostatic speaker) 

fl1 tv...:~'Jiu"'Otl'l<lt<it::l~ flltl!J~UU~ rnrn L'Yi11::fl1 tv.~'Du"'d~~t::U') 'ltJ"l.ftlu~1U1J1~ 
1h'::L11VILVh1iu ~n~..:IU..:Jilfl'm:ttu·~tfiiNft~1~~LtJ71::U1~ L~"-3VIU.!tl017Lf..:J1U li'IN~~'l~'!ltl~ 

" fl1tr...:~"llil"'ilr.t::tJ'l::n'tlull'lmL'-'u~'lU1L~~1 2 ~L'-'u (Conductive Plate) 'l1~'!1U1tuiu 

fl1 tv.~~u1~1 "li..:~1uil~fl1!Jt11::L11V1 ·~ft1~17t11;huun'lll IK~d 
1. ~1t'Yi..:J~t\L7Uttf (Full Range) 

2. ~1t'Yi~~~L~tlf (Woofer) 

3. ~1t'Yi~ij"'LN( ( Midrange ) 

4. ~1t'Yi~Vl~VlLPltlf (Tweeter) 

5. ~1t'Yi..:~'iu~~L~tlf (Sub- Woofer) 

6. fl1~Yi-31Lt1tlf'VI~VILI'Itlf ( Super- Tweeter) 
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8. ft1tYN!Itltu (.Hom) 1 

~ · LR'h.Uulml•• · I • · · 
~. LriftNUU~nLitNLilu~tlnt~~pt~llrftinftLOYl1-1A''lULWfhuft:::iL~fll~tt1UflliLLft:: .. : 

LritJlln~1J.JuJJL\4~n IK-1,ju iun'ltLthnr~1t~~11u~mltJ-1i1lnt1n!JLitJ-1tltln~,-.:t.l7:nt~uA''ltJ ..., ' 

~tlntNVIthKcyt'-'qJ12 -~'lUA'lltJrlUM 

1. tr~iti~~trutimltJ-1 
2. LIULVJtl\4-i;unuil'\,\timltJ-1 

i 

LRl•.aL-~U'Utiml•4 
i 
. . 

LiluLfll1t1-1 .. 1\4ftt~hi~~-'luJI'l,11~t1~~"'1tlfuL~~tlui\\'Lfuunutl'utinLI!1-1L~uVJ1-1 
~hui'lLVIUtlth-1t\~1LtUJ.tl • .,..:l11i~iluft'U~·· .1),l'U~OUft;:ft1~1.t{nhntftJSJ1LflU,~ti~-1LA' n11 

tl1Lr~1fl"~,tf~~t1-'ifl\l""'""'"'u'il""'1tl'l.lt: ~tfNLfuunu11u~nLI!1-1,juA''ltJL11unu . 

•1111l~nau•~Lft~.U~n~~ _· , .. · .·_. ·. 
Lfll'!tl"trutimltJ"'tll!ltf'lltJI•t:i:li'l~t;nt~u~ .. ,Kru3 i'l~t'l .. 

1. ~'lU~Yi'l\4\l1~LWf)1tuJ~f.IU(~CU1Nft'lU.~f\'(}I~Yi1i~li'!~-111Utiml!1-1ft1~1tCl 
" , I . 

U1LI!I"tltln~1i,rt«fju\l'u -.:~tl-3~tfc:ucy1Nt1~luLfuLVItlL~tJ~utr~tt-.:=~t1-1~~iupJ11tl-1ftU1~ 
... ""' ' .. 

LL~L\4~n ~tlntnl'lULflltti·U~utinLI!J-1VIft~~1_f.~LL~ft-1\\ltt11LUJ.L\4~~(~Lt!I~KlliULfuLVIUUU~tl 

-M'~Lt~tl ( Tape Head) tlltJi'lltliuLr~1t~-111u~nll!1-1~«'~\l'al'"':1,Jt~n:tltJ~'l!li'lLVItl~""'~" 
;,u'lu 3 i'l~'l!lnu~tl I 
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i'ltUJ ( Erase.Head) 

i'ltfutin ( Record Head ) 

t.i'l Lriu ( Playback Head ) 

.. ~; 

I .I I 
I. :1 

' - I 
Era• Hftct 

' 

. ! 

' 
Ree 

He. 

l ' .. I ·T-. \ 
..1 

' I 

ltd Reid ~He'.-ct 

.. c ..... 
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\l'•nt\1 "l~Yi 1~ih~tnJ«1~i~~1-111~Sjtl~L\lLLtlU LfiUL~":tl '1 l'l tJ ~tl l'li CU (\j1NVJ n 

tlth-l 't ~~tl 1J1 L~f.Jrl'fl'U ~~"'~"1tl1'1ml'1 L~f.J~ L~'l~.nuu-;1nft~L'UUCl\.l LfltJltll 

\l'~uu.vin "~~Ltlu~~~.,;,~u,~fil«cucu,culrh\l,"''l1tta~~'Ntt1LLtltH't~Ltlu«cucu,cu 
• I 1( -1 .J ".1' .J • 't·"' I • .J ".1' I • I ... ... ... ~ .Uw L~nn LYi'flVl"l: ~VI L~'Uf.J'l'U1 111"1'J'LLtl L~flnVl1l1U ~· Jtl'.j\J'UUC11J L Vl1J Lnl'l n1'1L'J'f.J~IJI'l1Jl1tlrt CU (\j1 N 

\l'~Ltl'U "l~Yi1~U1~1'1'flf.Jthuicycy1NLL~L~~nuuLLC1Utvltl u«'lutlfl~icyty1Ntl'UL~ 
. . . 

niutt1Ltluicycy1NL~~11'1'l1ttrlL~f.J~ 
2. ~'l'U'1lf.J1!.1L~f.J-l 

ul'fl'lllitycy1NL~Vhl'l'l1ttrlL~f.l-l"l1n~'lLflUU«'l n"~?~~icycy1cuii'~nri1'lLtl't~ 
~'l'U'11f.J1f.JL~f.J~ L~'fl"l~L~L~f.J~ii'~tltlntt1Y11~~1t'ri-l ~'ludL'11LWn~1 "LLtltttJ1l~Ltltlf' (Amplifier) 

3. ~'l'U'11tl•m1'1LII~tl'U~ 
n'l'J'~"l~L ~ Ll'l1tl~U'Un n L~f.J-lt\1 tl1'1tlU'Uti nL~f.J-3ltll~'fllu1tt1 Lfl'Untiu\11 "l~I'Ytl~Sj 

mTtl'l,~'flu~,tl~~'lu,j1-l1 L~tl"b\'uouLfltlliiLI'I~tlu~ chu~'l Lvttl~-3 3 ~'lll'lf.ll'l'l1tt L1'l~ "'~~ utl n 

,, ndti~"1tt1'1tl 'l ~ unu L vttl Ll'l~tlu~ltl~1~~u1 ufl:=ntlf.l~fl-l nfl'ulllt~th~'l'liJI LT'l 

LA1tl~uu.vimitHiti1JJ1faLLtm\J~Lil"",JJi'nvcutn1tLl~1'Ull3 ur.:Lil" ;ltl 

1. LVltlL11'11'ltlfLl'l'flf (Tape Recorder) 

~tt1uii~ Ll'l1'fl-3uuti n L~f.l~tl 'I~Lnvtdutln"l1n"l~""tt1'1Cl Lriullltl~ u«'l fiti-l 

""tt'11a~~~t~uutinL~!.l-3ltKiln ufl:'1!cu~u1tt1Lriutl~tlu~~t:iiL~f.l~tltlntt1'lMutlnll'lu 'll'u~1Ltlu 
Ll'l i'fl~uutin L~f.J~~"tt1J 1al'uuu ufl~al'n"l:Ltlu~ilf.ltt 'tfnu t~J~f.l~'l ltJ 

. 2. LVltlLYiflLf.Jtlf (Tape Player) 

~ -1 .J -1 I tl ... I '!I !:: ... ~ 
~tl1f.J Cl~ Ll'l'l'fl-lVl ~ ntl tln LLtJtJ tl1 LYitl n1'1Lfl'ULVl LYif.J-ltl f.J1~ LVIf.J'lYi 1tl tit! Lnf.J-l 

tl'11n!Jtltl ntt111'lf.l u,j~~t~l~"1tt1Tauun n L~f.l-3111 "'~I'Ytl-lU1 LvtlJ~uutin i'ff.lu~tlf.ltt1·ntluu«'lu1 
tt1'tfnml'l1tJ-3LriuLvttltlT~Lilvt0 • 

3. LVltlL~f'l ( Tape Deck ) 

~ -1 ... ~ tl.J ... ~ ~ 't tl"..l' • 
~tl1f.J Cl~ Lf'l'J'tl~tJ'UVl nLVl flft1ti1'J'CltJ'UYln Lnf.J~fl~ 'ULLtltJ Lfl LVI LLfl~ft1ti1'J'Cl'U1 

nfl'tJtt1 LflULif L ~ijtl'UntJ L Vltl Llf'll'ltlfLIJitlf LL,j"l~LLIJin,j1~1JlN~~Sj L~f.J-lii'-3tltlntt1 L Yi'11~111f.JL'U'!Itl~ 
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' u•1 'h-3~~~t~1~il:~ u mn u1u LfttJ..Jfl~ ,~.Ye-3tl~ Lll ie-3uu~ m VJtltJ 7~LilY10\tllfMJ;~nu L,ife~"tJ1 u 

Lftf.l-3111f.lue n Lfll1e-3uu~n L~u-3tl7~L11YIO~n~~ L!un~1u1~1 "LYitllu" 
! 

LluL"tht1ttua\J~u.wtnLitl4 

Ltlu1'.,'J~Q n.,~1>3f'L.IJJ1 L~fl ltnf~ L,iffl-31l'U~n LY!tJ!~tJL'Ilfi1~ 1'.,'J~U1).J1c.Jfll'l Lti'L.I 

LI'L.ILVItlft1).J17nlf1'.,'J1~~~1tJflth-3 L'1i'L.I fi~1ft;1n (Plastic) tl1;LYII'l (Acetate), YYi~Lflft 
Ll'ltlf ( Polyester ), \).Jfl1 ( Mylar ) LtluJYu Lt\''L.IjLtltlft'l'L.IL~cULLt\''l'lt~ilft~11'11fl ftiJ'L.I'It~Lti'L.Ift~tifl'L.I 
~1tl L f).J1J \,11 "'' ~'L.I~'L.Ifl~ nu1'., 'l~ U1).J1Lf~1 ~uLt\''L.ILYitlA'1u~d-3"1~Q n'tl11J A'1tJ c.l-3 tr.~~tl7~ LilY! 

tJi1>31~ilPJCUft).J11;1~tlVI1>3LL~L~~n\~fh ft1f~-3nth'l\A'urllron Oxide, Cromium Dioxide ( Cr 

0 2 ), Ferrichrome ( Fe Cr ), Red Comma Ox~e ~1fl Ferric Oxide ( Fe2 0 2 ), Metal Ldtltl1 

.,17).J1'tl11Jfl-3tJ'L.ILt\''L.ILVItl.,1WI70f~Lnl'l~1J1fn~N~LrJUJl1~1JLLft::A'1'L.I ~~~t~ilfll'l1).J\4'L.11tl7~'-11CU 6 
• ' I 

- 7 \).Jf'l1tl'L.I ( Micron ) \41tltl7~).J1N 1lu 3 11tl~ · · 
I 

fll'l1).JVI'L.I1~>3VI).J"' Lt\''L.ILV!tl\41-fl LLOtJU'L.IVlOLftu-3 ! .. 
I 

L"'!J~'l\tl~i~~ilfll'l1).J\4'L.I1tlr.:).J1CU 20 \).Jfll7fl'L.I I 

. . . . Oxide Coating 

.. . Plastic Base 

.._ ______ Back Coating 

( 1 \).Jflt7fl'L.I = 1/10,000 L,~UJl'lnt1fl I . 

Vlll-3fl1'L.Ift'l'L.I'!ltl-3L).JI'l7) ~n~1'L.I\4Q-31il~Lti'L.I~'l'!J~-3 Lt\''L.ILVItllllt~'ll1tJA''ltJ1'ft'J~iltnti'CU~Lti'L.I~'L.I'l1'l 
n111l11J"'~lfn1'l,il"'~Lrl"tt~ilfll'li).Jfii~VI'L.I!Jiflft~1fi!Ji1-31 L'1i'L.I fll'l1JJ~'L.I LLNLfttJ"'ft Lti'L.I~'L.I A'1u~ 
1l11Jn"'~ Lt1UA'1'L.I~"'~QOU1 \tJf).Jcl'ft n.u1-l'l L VltJ ~fl::lil~~1tJljrntJ1 O'L.I il'lf.l,.;'l LVltllllt~~fll'lft'L.I1).J LL~ 
L\4ani'11).Jicycy1tu'bifhfll'l1).JaLif.M~fl~L'L.IL,i~-3U'L.I~·OLYitl ~1n1~~~>3lfl\4~~Lf11Mtlfl~1.J'L.1Lt\'u 
LVIUl ~il fll'l1).J L .fj').J tJi 1-31 O'L.11'11).J'!JU1 "'' ru CU1 cu~~ 1 ~K-31il1 n~tA'.,;1 mru 'L.I~ nLfttJ-3 L!uu ~tlf.l LLt\''l 

Lt\'UL VIU;lft1).J 170U1 n ttl ).11 Lfl'L.ILtl 'L.ILfttJ-31'1 1'-1~~11uti n \~ Utl 0"11n0 tn'tttu~L,Utl 1>3U7~n11'!lfl-3 
Lt\'uLVItJn;it~:1tlm:tJi1>31~Qntl'utin1~LL~'l,lu~1).J17n~,~r.ut~tln1A'ur.~uulin1'1tJm7r.-31tJ1VI~ 
'b.JLLVI'L.I\~ L'L.I017fllJtltlnLLfl~U'L.Ilin1VI~fl-31tJtiu$1).J170n7~li1~11A'VIfl1!.lfllf-3 

I ~ . 

m1~ LPi!tl-3U'L.I~ nLft!J-3ft1).J1 1nuu~ n LLr.::'Ll1nitJ).J1 Lftu11ltl'u~~t:=,Ytl-3tl1 ~f.lm·::u'lu 
I 

n 171Ji1-31'!ltl-3 Lfllitl-3U'L.I~ n Lftf.l-3 t~ f.l~ft'l'L.Itl 'l~n~UJi1>31'!ltN Lfllitl-3\l'Uli 0LfttJ-3111t~li1VIU1~U1 LLCitJ 
I 

Lvttl Lf'l ~flu~ ~1u,.;'l LVItl ll'l!.l€ l'l'l1fll'l11~.nl'll'l1).J~1\4Ul'l .-3tl n&itil'l1'1fll'l1).J Ll'l t~tJ,t'l 1tl'!lfl..J Lfllitl" 

tl'u~mftf.l-3"1~illl-3il ~~ 15
/ 16 , 1\ il4: it2 , ~ 5 LLfl~ 30 0'l!Jitl~'L.11Vl vr1tltl~lllt"'~).J1nn~10L«u 

I ·,.,, ·I· 
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• 

LY11.lnuLfii~-3Lriuuu~mft!l-3~~t::A'e-3tfi'n.utuLLfl::-.::A'tHLrlut:Jt:mYIL~!l'lnu~'ltJjjL'1iu~uLLt\''l,::UJ 
ft1JJ11mriunu'l.~Lfl!J 

u.atJ,j'uiimilll4r.&.tltLIII1ttutiuu.atJ,j'ufimill4t1JI'lfa u.ti4ti'Bn \13 tufl ;itl 

1. L"tlt'BL't'iun ( Open Reel ) 

L~ tlLfll ~-3 LfttlL 'VIU Ttl LL1n 1 LLfl:: Lfh LLri~~" LLJiiJ,,uuff6-3iltfe ~ ~~UL'VIU ~"t~U 1 

JJ1tfnu Lr~1tl-31.11::Ul'VId,::il-au11'1fll'l1JJn~1-311tl-3LfuL'VIl.li-3LLJI 1t4 O'l ,.;, 6.3 jjflflLJJlJI1~u'1.1.1 
..I I . I - .: ... ~ ... .. t ~- r ... .1' .I ... It .1' Lfll1tl-3LfltlL'VIJJ'Itlt'IUJ.Jnn1:tN::11tl-3lJI'lLfll1tl-3 "''YJ..Itl1,.UnJ.J1n LontlL'VIJJ"t::J.J'ltltlf4 Uontl ( Reel ) 

'lil" LUl'l ritltl~"t::U1L'VIUJ.J1 Lriu,::fKtl-31.ht\'tl~ilLfUL'VIU..;'utl~L~J.J1l1!ltU«tl ( Supply Reel ) ft'lJ.J 

fl-31JULLnU ( Spindle ) UULfll'!tJ-3 LfttlL'VIU ''n mru,::lKtl~~-3LfUL'VIUtltlnJ.J1~tl!l ~1tl~'l L'VIU,)1-31LU 

..;'utut\'tlLUft1 ( Take up Reel ,.1tJ Winding Reel ) n11Lfllatltl~11tl-3LfUL'VIU"t1nt\'tl~ilLfUL'VIUtl~ 
L~J.J,-3"t=:i'ftm~1 J~U~'lll ,_.;tl J~u\Jtttll 'hJ6-3t\'tlLUth '-3"t::Lilu ti'tlLntJ l-t1tlti'tli'tJ LfULLrllJ 

uu~mfttJ-3Qft1J.J11ClUU~nLii!J-3tUti'lJI11fll'l1J.J L!'ll-tfl1!JtllJI11A''l!lntl~tl 15
/,6 I 1\ I 33

/4 I it2 I 15 
... . 

LLfl:: 30 il'l,)tl~U1fi ft1J.J11t1Lfltlntft~IJI1J.Jfll'l1J.JL,_.J.J1::~J.J 

Supply reel 

Tape guide. tension 
regulator 

Capstan 

Capstan roller 

.I , a ' 2. L"1Jfil'lntflll~~t ( Cartridge ) 

Transport 
controls Tape guide. 

tension 
regylator 

t .or ... ..I • • 1 ... ... ~ ... .. ~ .. .:'1.1' -tl1J"t,1JULtl1tl-3 Lfltl L'VI1J1Jtl'VI n Lontl-3 LLfl:: LLCllJ 1Jtl'VI n Lntl-3'1UCII U ~ln,.J..II'I rl'l1J.Jtl!JJJ 

LU LLt\''l L ·t111 ::~flJ.ift1J.J11ClUU~ n L tl-3 'l.IK ,::lKtl-3tl1~ tJ LLClUUU~ n Lft!l-3~1 LJ"t"t1 nu lli''VI~ c.Jfl 1'1 L Vf!l-3 

tl!h-3 L~tl'l m1lf-31U"t::ft::l'l'l nf'lill'l fil1ft L.;'VI UJ'l.IK LL,j~1'l'l Lfll1tl-3 LfttlLLfl::l'lfllJ L 'VIU,::iJ'!IU11'1 L~n If 
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"'uJ n1utu"fl'u LYIU"'::ihr~«~;,uur.::«t~~-3 t"'~~-3~t~-3t\'t~~~t::ft~u~unut~~ 1lU1l'l~'l1iJnt!1-31ltJ-3 
. i ~ 

LLtl1JU1.1~nL~!J~"'::ihJU1l'l LYhrl1J'rJU1l'l1lti~LU'IUtl)u~nL~!J~'Dill'la'luLtJl'l;iti'IIU1l'l 1/4 ih \4fll 6.3 

ijflih)JI'lt t1m1fll'l1)JLT'lLUn'ltUU~nL~!J~"tdh~!J-3{~t1L~!J'l;itJ 3\ tl'lJiti~U1Vl L~1tJ-3LflULYIU 
'llill'ldtut~;ll'la!n"'::L1un'tJ~n·fl,;Q..,~, "LYitl 8 ~Yl7n" '( 8 Track) Jj~'l~~~=l'l'lnn~1LL1J1.JfflLtll'l 
LYif'l::LUn17U1ttJ LflU ~ LflULYf!J-3LLJiU1 LLnlJ L~tN~1Jt,.,il!Jlunft'n~'l~ Lofhnu LI'I1'B~Ltt1.1n 

I 

ft1~11mriulii'Lfl!J ut1n"11nu1~1 Lr~11~LttULYIULU7tl!JUI'lf 

' I 
I 

offt~fl'~LniJl'llti~LYIU'Dill'ld~ntlf::n'lt\4~~n;itl 1lN::LttULYIUtl~,!ut'hL~iJPILfiiftl-3 LUlU , 
I . 

UU~ n L~!J~r.t::LI'I~'BU~tl ~ l'lfltl l'l L'lfl"l"tUn~1 ~LflU~::ill'l Ll'l1tJ-3 Lrl1tN LflUL Yltl nr.t:\4fJl'l \4,.,"l!J l'l'l1~ 
~~ LU'!I N::~ Ltl l'l Lfll1tl~ LflUtl~ LLtl1JUU~ nL~!J-3"t::~~~ti1.1~\4~U'lUIIfltll'l L'lft1 L\4dtJunu Lfll1'B-3 LflU 

I • 

LLtll.JUU~nL~!J~'IIill'I~Lilu "tltiL~Lilli'l'l" ( autofeword) LLfl::"'t\n~1~~LttU\4fJl'll41t~tll'ILI'I1t~~ 
Lfll1t~~Lriunr.t::l4!Jl'I~Uvt 

t~!h~t,n~tutr"',uuunuuu~nL~!J-3~'::LilYJdllfQnnfl'uu1~1t-ril4~ uJi"'::QnU"l~1 
tflu7::1i'u~"l1.1tl1;., · . i . . . 

3. L'r!Ufll1ttLfYI ( Cassette· ) . 
• I 

LiluL1'11t~~Lriu~ilu~rru,.,,ntutr+,-uu Ldtl-3~~t"lnn1lu1l'ILannf::~"''" Ll'l~t~uu1u 
: .. 

tlf~1!J u1~tu~1 ~~ ftlYiOYi"l ~"' IK'l ltlllitl'lu~::l'l1 n~ n~~" fil1Q n n'lfLf-31U~::l'l'l n LLfl::~1!J L Y4 !J~ 

LLJiu1 LLtluuu~ n L~!J~~u,.,.,tJ~ ut\''l L1.11Jlft1.J~'l~flJttJtun7::u.11l41t~ tu'!lt~~~IK'l Lfll1t~~Lriun~1~11tl 
I ' 

nl'll.J,.,Lthll.rltli'Lfl!l tu~Rft1.JLY1tl'llill'ld~~t::ut143L«u~t11JUU~nL~!J~~~'lUtJ~tut\'t~i!f1u l41'B t\'t~tlfit~u ,. 
LLfl::t\'tl Lnu l41t~ ~'lu~~~~ L!"t tU~Jfl'u tl'lul~lftl~~u ut'luuu;in L~!J~ Lft!J '!IU1l'l~'l1~ nt!1-3'rl'B~ L«u 

I 
~ J. . 

LYltl~~tHl'!IU11'1~ Lann~1'11ill'ILtll'l ;itl 1/8 il'l l41tll3.81 i'jfta UJI'lf LLfl::"'::lftl'~t11'1'l1~ L;'lLUn11 

uu~mLfl::LriuLY4u~t11Jl11L~!J'lLVh,ru;iti ~ \.0'lJi,~u1VI 
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ut~n01t1nd !T~ihY~tl~n,..fi1!J"llilll~liiiJU1fm~,t\\'\Nrrutu~1u~1u•h~1 tlitJL'tlYt1t 

~th-t~~lu~1uttK1Jtl1'Yt L1iu , 

• ~lflltfii1"Ltfl (Micro Cassette ) 
, ,. 

• ;i ' ' ( Digital Complac C$ssette ) 

• ;i Ltl Yl ( Digital Audio Tape) 

tun1tuu;;mltNUiJifltfllf~ritlumtt1u;;n~l~ fll'l~ ... ~iln1tYI~fttl~uu;;niu1'.1ritlu 
u«'lnfl'u).l1f'l1'l"'"tlu'.1~1~,j,mruu;;ntl)tluft).l\11nl',..1tl'Wt~Eh~t,. ih'W;i,..1tJLn~mtunv.7tl~~ 
~ttJfutlt"LLrri.'Ul1ft~;ifu n11Yl~flfNUU;;Otl1-.~tn1:,j1,..fl1!J1fllf.:~~t~L~tlL~Lnl'lfll'l1).1~UL-. 
un:~-,CW'l1Yt'Utl"Lft!J"~uu;;n 

"Mlnn1nju!tml114 
01 tuu;i n Lft!J"tl1ff!J,_.fl n~~ 1 Yf fl""1ULft !J" Ltf~!JULi:JUYt tl""1ut lifh f11 '11 ).1 ~ Lft!J" ~tl 

1dt1 L11~ ~ L f 1 itltu L).l tr~,. twu ').1 tr~ ttwu~:,j1""u1~ Ltl~t~uYttf·N1u Llt~"l ~ LiluYftf"-t1utlifh 

1'1'11 ).1~ Lft!J" ·~ Ldtl e.hultla~ Lfllitl"'U!J 1!1 Lft!J" ~~: L~ ).IL ~rhfl-1).11 nfu LdtlU1 ).11 d1u'U~ ft'l l'l L u\.l'l 

uu;; OYffl""1ut Wfl;1 fll'l1).1~ Lft!J" ~~ :~ n Lti~!JUL~tl~LUftK1J"lltl-tYffl""1uuJJ L""~ n twfhfll'l1).1~ 
Lft!J" t11u1"\ LLJ.i L,..~ n-.1 nt.l'luu;; n~: L ,..rl!J'lU1ft 11LLJ.i L,..~ n~'tl11J i~u uum.Ju u;; n Lft!J" L~).l1 Lf!J" 

riutlfJ1uttf'Utl~u\'uuNuJ.iL,..~ntwfhr~'l1).1~LitJ" 

"M-inn1t~illloW4 

Ldt~.Ytl"011~tVf" UtllJ LYitl~ ~ nuu~ nH LL«'l ~:,Ytl"U1 LLtllJ LY1tl,!utthf1 riu Lfll"tl" 

uutinLft!J" n11Ltll'IVf"~ttl1~!J,_.~'n~~1L~Utl1J\YliJ~uutinl~u«'lLfllatlu~d1U\.l'lLYltf"Jiil~t.f'lLflU 
(Playback Head} "ttt11tntluli'l!J uJ.iL1,1nuflt'U~t'i'l~€u-.:,j1l'IXL«uuNuJ.iL,..fintwoN1r1'l1).1~ 

Lft!J" Ltfi!JU!tfttJ1ilun1t Uft twfl 1 fll'l1).1rl Lft!N '""'tQ O'U!J1!Jthtf-tL1X).I10fuli'l!J Lfllitl"'U!J1!J 

Lft!J" Ut'itLdtld1ULofhitJluthlYf-2 01tUftLWfhrt'l1).1riLft!J"~"'tQOLtli!JUYifl-2-21UL1XLilUYffl"Lft!J" 
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n1t'LIII1ea.. 

1. 'l1~Lf11'1t,,nju;imltNfi~uutR~ Lt'l~t~ft1LVN\fut4h\ot1~~.., Lilt'lc.i1fll1tlUf.ltln LfttJlJ 
I 

ft1tJlwtofh~'ltl'l1tl~LLfi~~n~1utf1truuin1w~eJ1l'..t~fl~ 
2: ""'~~ft'lwml'ltilll ( Power) ttJ~ on LLfl~,Y..,~J.Jrt'lU~~"'11fll'l1JJLJ'l (Speed) 

ttJ'l~JINOUtlJI'l1~L71~tl~01'l~"'::Yhmruuiin "'hn~u~~'ltbl'lULYIU~£lLLfiULVIU,j'l\.&fl~L~~ft~ttJ 
Vl1~ Ltnulhuel1!1tltl ~~ tluLLnu L'Vll.J tltlOJJ1L~tl~1 m1Jtl!l L'Vll.Jt1.JII1JJ'Vl1..tLiiu1lfl..t LLfiU L'Vl.1.J11.J!T~ 

I . 

,j'lu«tl tl.Jth iK1U'!I'l1tlfl 1 

i . 

3. m1JtJmmu t'Vll.J "'::~tl~u1111u~.,uft17Luh"ln LLII::t4hnU\4'l t'Vll.J ""tl fl1~~t~:: 
ft~LOJI~1iK1ULI'I~~1Uft1'lLLJJL\otln ~tl ~1U~ilfll'l~1J..iLiJUL'I11\ot1f.l~1\.& ultJJfltJLLflm'Vl1.J11.J!T'I,j'l\.& 

. ~ ! . 
«tlLUfhLL«'l 'lfjjtl\ot~U,j'l\.&LVIUli..tfttl..t11.J1.J'l::JJ1C\.111 - 2 'ltlU 

4. Lft!IULL~n~tr~'lLWUt4hriu"'ifl'ILft!l~~t"'~LWU 

I "' ... I n1nn~,.m 84 1 • • •. 

5. Ol'I~JJUUiintft!I\IV.JtlJ.JriU~JJ~~L'VIULiiU\ot~1.( !1ec- Play) 01'10l'lfttl-3~JJ 
Yi~flJ.Jnud~~t::'JI'l!lflUft\.&1J.JwJL\otflOUULLt111JLYIU~U~iinHult'lL\V\ot3J'•'ltltl!!titlU~"'::uu;in~1ft-3t1.J 

• I ... 

6. \3"' Lf 1 tJJ Lfll 'lLWULLft'lU fu 'l::L(u~""fltJ "'Un 1::li~€J1 r1u tl n1::1fu '!ltl-3 Lfll 'ltl\1 

tTu;imltJ-3~::fitl~ ,,n,lu"~1m'ltTuiimltJ..tfi-3iuU'Lfl!l ultltTu;imltJ-3. Lft,iuCft~uJtltJLLft'l 
'l\V\ot'J'l::Ku Lft!l-3fl-3 \ot~t'ILVIU ( Stop ) ufi'UJA'tl'lti"~YI{Lfll~..t 

i 

! 

n1fnttn"n\Jntl'tJ 1 

I . ~ ~ 

7. tdtl"~" LVIU LLft'l L~fl'l'l"'ftfl1.l unu ~Vl1.J·~tld7::\ot~1~,j'luLYIU~\Ifttl-3 .._, n1l'u ~'~""' 
~JJ L'VIUn'ltlniu ( Reword ) Ufi::\ot~l'l LYIUtitlU~ LLfl~ LVIU411::\otqt'lfltl041110,j'l\.&fttlfu L'VIU~tt::tlltJJ Lft!l 

I 

n1rif4LIW4 
1 

. 

8. Ot'I~~L1-lLLfiULYIULiiU\ot~1 ( Play) ';4fltili'I~\1Lft!J~ 
9. tJfut::iu Lft!J-3L(-3"tl!l ( Volume I') "'ULrlu~fitl L"' 4111n,rutlfu Lft!I-3~JJ LL \otfiJJ 

( Bass - Treble ) Jl1~fll'l"l~~tl\I01f I 
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cJ ... 
n1tLn'tiLPlf'i'l~ . 

10. ultlLUI'IVf~ L~J"liu£!!JU~!JLtfll ,.10"l~Lfln Lft'IJL~O'Hl LLt'lULVItJniutlnflf~l-1tt~ 
~ . . 

fll111lUL~n'HlU.t'IULVItJl-1ql'ltlfln"l10~'lUfu,.U~IJ"LL«'l~-3U1~'l'IJLVItJtltln 

11. 'l«l-1~U~IJPh~1~Lf~~l-11Jt'l.OflULtJ!T~~1LLl-1U~L~IJl-1'1tll-1~UOflU,I'I~1f!l'l 
12. UI'I~~VI"fl~'l« L4!J1.Jftl!J LiiUVlOfl!h-3 Lf1~ LLfl~Ul'\~1 Lfl~-3Lft'IJL VltJ 

n1nli)~;l;n.un1t'LILPI1'il~uu.rin~tia~ 

'l 'l
J/ .. ... .. ~ ::. •J! .1-.'l':t..J ... ~ I "• 1.: 

Un11 :'DLf'I'Hl~U'IJ~nLn!J~'IJ'IJ IJ11tl1J!)1JPIVIt'lii'I~Pltl ~1J'IJ 

1. ~IJ,]1~1fll'l'l"l~'l~tl~'lu~n1Yitlt'l ~1!J,]f1,]1-31Lii1JLf1~'l~L4!luH\!JYi~tl~J~Iil~'lf 
~1u1!11,]tJttJ 

.... ~ - ~, .. I I I al ... I l!J! 0 

2. Vl~11ri'IJtliJLf11tl~IJtl ~l'I!JOt'IIUt'l~IJ,.1fiPltl~1!JPI1-31tl!J1~1J'l~tUPI tl!J1 ~11'101::VI1 
~ 

I .. "' 

tl!J1-3tUU.Nl-1'1tl0'1~LLVI001~VI'IJ 

3. n1n1'1fll'lUflliJLf'l~~'b,iQn~'fl-3 Lfll~-3tl1"l~~Lft!JL!II ~~~~tl-3iln11LLnL,'iltl~JLL'liiJ ~~ 
0~ "' A' 'l .. - I .I - .r ~~ J! "W'IJ f'l'lff::1Jt'l1::· J-3 'IJL'Hl-3M11JCJI.'I~fl1t'IPI1~1VItl1"l"l::Lnt'l,U ~11'1 

X, .. .. I "' A'· I 'l" ... ::. .!"' .. ... ...~ ... 
4. .,U Lfll'ltl~IJ'fltl!J1-3'1~1J t'l'l::· J-3tl!J1 l-1PIOl-1'Hl01::LL VIO 01'::VIU L~1'1::L1JU Lf'l'ltl~IJtl'VIIJ 

nfl tnftiufu.Ytluu.fl::~uri'lUU1-3'llill'lil,u1"' Lft h ~~tl1~"l::l-1fi'l~Jl-1ql'll-1'1tl LLIJI ni n tft!Jl-11!JLII~1!J 
5. fn1i1 Lfllitl~LI'ItJ L'flfi1::ri'lui'l LVItJ "l::~tl~li1fll'l11J~::tl1t'lUtl!J1 Lfi11::l-1fl~ "110 

n11'lf~1uu.«'l i'l LVItJ~::ftn1lrn u.fl::l-1ill'l ..;, 'l~11uunnl-1'1tl Lfiunfl'u t2J~~J\11nl' mnhfll'l'l~J 
...1 .!' 

1
11... .1~ I ..: r ~ o _ .~ • 1 _ 

~::tl'l(.ll flll'1VI"l::I'Jtl~ :'D'l~'lVIJ.iflll11Jtltl'IJU~J1UU1!J1 ~t'l!Jl'flYi'l:: U11J1QU '1Lil tU111'l L'VI1J"l'IJ~::'fl1t'l IJ 

'fl::,!uu.«'l n1i'l LVItJ ~ ntJ ·m~:: li1 L ~ Un1 '1UUn nl-11'fl 011 LflUOflU"l::Lill fll tUil1Vi Lft!J~~hl;) LLfi:: 

tlth 'lfi~'l~ilfl' O'JiCU:: LL ;i-3~J1li1 f'l'l11J~::tl1 l'li'l LVItJ Lfi11~"l~li1 'l~i'l L VttJ LOI.'I 01'1 ;, t111J.ft!Jl-11!J 

Uf U.fl::~::l!tl~'l::~ 1.'11::1'-3tl!h 'l « Lfll'l fl'l11J~Uil1!J L'IJLf'l 1t:~~ill'l!J 

n1t'L..r~t,.1'il~uu.rin~tila~tJ~ntt'tln1tLiaun1ttlttu 

'lum1 'lfLfll~~uun n Lft!J~tJ1::nt1u m'1L4!lu011~tlu,!u flifl'l'1~"l11tu 1 'l u~t1~,]t1 ttJ 

1. Lfltl011!J011L«PINrlU,(.II~~l-11J1!J,tl~UVILT!J\~ 

2. tlHU1!J'l~un L4!lu'VI11Ul-11tl L;h 'l"l tu.,l1t*l-1~J1!J,tl-3UVI ~!JU 

3. Lfttln'11!Jn1'1L~L,.~J1::nutl1~ 
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4. ,.,f.ln'lf~Lfitln,.n1a.Jtfu\ot'hfJ1'lLnuttJ 
5. fth·1Uf'lf.l1n"lrttuvtl~LW\Ji,,Xftuuft~um~~ . 

I . 

s. t1X~Llf.Jutlf..:hn!ltnf1,.,_,tf~ry.,rif~ 

7. LUl'llV~~1Lritl~LhJUbJL4ht~ . 

8. tftmnut""~"\ftlnr~1un 
i 

tlnt!ltUIIltl4Lfllltl4\r'UfnL.4Atln1tL1!1'Un1ftiW 

1 . ~1 tlXPifLLfltUn GtJUft11.11f~lV~Lif.J~'!Jfl~PIULfl~'llf ·~'ll:aihlW'VI1~t1lL11f4'n1'"e.lfl 

' < ,;,~<- .J l . ' ~· ,. .. 

2. ~1tlXLMniJPI'l11-JftUt~~t1u~jff~L~!N11.fl~PIULfl~ LLfttLi:J'Un'l1n1:~Ut1le.~~Pie.lft~1U 

Vl1~1i'1uft;.,~ftnP~i~,., LLflt1!1fJt1tiJ~i~urtL'!In1'~"tt~~~,n~'ltt, 
' "'"':":" ·, ' t~ ' ' . 

3. tu'JJcu:~tf "ftt),~,~:tp~~~,~\4\l~iutA' · 

4. ft11-111tl4fl'ILPIW1-I~iitt~~1fi11Pi.fl (lU.Jflflr\41tlLft),ILdfl\41'1t1n1'ft~iu ~UPin 
1Ji1-tfltm1tJ ) ' . "~' r : . . '·. 

. 5. ft11-117n .... :, ~.nfllt'l·~~ wfe·~fiflt~IJU'l~•;,"'t~L~fl~ n~1 un:'5 Lfll11:aflu 
.,J ' . ' 'JJ<'' I ; ·, •' . . ' • ' 

tflmft!Jitl1t1 \ot1flLrtflftttJtutPtNn11tlU : 
""r .r • 6. "Jl'lf.Jttrri ... n111-JWII11J'lfJ'!I'U i . · . 

7. Lill'lttlmftt1Xiim1?"FM~~t~!JfllfLfl~LLftti'l\l'nl4!Ju · · 

8. ft11-11rn'!i'lf.Jt1ln1'~"illflafl~11tl1~LitJ..tL!Ju\t1fleh~n-t1-rJJ'l1-t ,,n~ml~ttJ!T~In 
~\otrt~ L ..,,.,: L,., ft11-11'n"~unu LVltluunn La$'tt1Vl1-.t 'tu111triltM' 

i 
9. ft11-111tltl1f.JLVIU't.nlfJ1ttLLfttj11P11Qn 

1 o. rltfft1 1-11 ,.n,:VJ:t~-t'ft~ L~f.J~Juft1.1\j1Nfl!h~LM~~tllf.l n1rffl1-1 n1 ""'"" fl 
• ,.., • I .J( .. .. ':"1 I Lu ftf.J'ULLuft~ n'lf,tl'ltltl nLLfttn111JUVln L\-11.1 

' 
11. L'lft1 t un11LffULL \lutlu· Lrth:L,iitl~tTu;iml!l..,Lfll~tl'U~PI11-IfPI711'l'l11-l LJ'l~ 

I .. I . ·. 

n1\ot\Jl'l fl!h-1ft~1 L\11-Jtl L .... f1t'tltU'U~~ .. 11-111~n1\ot'U" L'lft1 LL'fttfll'l1)Jf.J1'l'!ltl-4 unu L VIUU' w.ju!i1 

12. ft11-111nvht1lLif.J"n~~:..,~· tfu .. ltru.'~"~."f"t~ ,:vh'llfJ1fJLLftt11fii1Qn 
13. ~1 t1lLn"PI'l11-Jf)JtfUtrl'Ufl 1~~nt\1,tt\411~1!1ULLfttb~LhJu 

. ' )-' •' •,) . 
! 

380 ET 201 (ET 303) 

l •• 



LUJuLI!I~LLfii:Lfll'h~Lfi'ULLfhnill~ 
tut1 "·"· 1877 t11~" tl'fl'l1 Ltl~«u ~~ .. A'u'lfimruu;im~!.l~tNuuLL~uL~!.I-1'tlfLi~u 

CJC\\41 L~ LUrl UU~,uunfll'l1~U!JJ.J'Utl-3 Lfll1tl~ LflU LLcJUL~tN~::fl .. ~tl!.ltN L0tl~llt1 n Lf'l;tl-3 LftULLrllJ 

LVJtluu;im~!.l-1jjunu1VJtlth~~~ L'rn1:t\:"'ln~~::u1'ttl\f-111.1 'IIU1"L~nm-:~l'lfl'l ~ft\1~11r1 
uu;in LLfl:U1 niu~1 LftULtl~LA' ~n~-1'l1fii1Q n tlth~L'1~"1~LLll11 Lfii~~LflULLrllJ LVItluu;in L~!.l~ll\:: 
\A'ftlfll'l1~il!.1~~1n LLI'in'i1~~:ft1~1'1ClUU;inL~!.I~fl~1JULLC11JLVItiUU;;nLft!J.3LA' ~'tifftlmm~U1 

~1~10Lfii~-3LftULL~UL~!J~~1rltlU LLMfiLU01WU;;nii\::LL"n.!1-3ti'UtltlOLtl 

LLcJu L~!.I~41::Q nuu;; n t" t1 n 11 L•1 ::itl~fl~u uij'l'U tl~ LLcJu Lft!.l~ Lilu i'fl~fl n~~ 1 ~ 111\1 n 

.,-_."l m•. t'YiflLtlftL"tlf. 'Yifl1ft;;n, t .. !J~:Qn~~~1mLcJu~!J~;ru1luu itl~L~!J~nt~t:Li~uitl~~m .. t 
b.Jft1~1 1a Ltl~m.mtl n~'lA' ri'luLLau L VJtluu;i n Lft!.I~41:Q nuu;; n L~!.l-1fl~'ltlt"!.ltl1 ~!.I m 1L!-!.1~ IK'l'Utl~ 

~ ..,j II 0 .. ltJ! I ,::' ::. "' ... .. ~ tl ..,j .... .. 
ft1'1 ~fl~::VI"tl~V11n1'1Lf'IM1J ~· J OtlU VJ~UU ~Un111JUVInLTt!.l~fl~1JULLClmVI ft1~11C1Vl41::1JUVIO LLfl:: 

nm~tl~~:uu;inL~!.I~n~ttlt~l-i'tA' 
Vl1~iK1UfiJCUil1'Yi'Utl~L~ti~'1::~11-101'1UUlintH1JULL~ULft!J~tiuuu;in L~!J~fl~1JULLrl1J 

tl
... .. ~ ~ ..,jlt..t' • ~ ... ... • ~ ..,j ... .. tl.... .. ~ 

LVI UUVlnLTt!.l-3 LTt!.I-3Vl ~VIIlt1nLLCJULTt!J~~::~'JCUil1'Yi"n'l1LTt!J-3VlQOUUVl0fl~1JULLrlULVl UUVInLTt!.l-3 

411ULillln~'itlLLr.hnilll4 ( Graphphon ) 

llt1U Lft!J.3~ftl LLcJULfttNft1~11t'l LLti-1LrJi' 3 inti'cu::lf'l!.ltiU~tl 

1. LLtiU11JJ11U11'1 'UU1l'l'Utl~LL~ULft!.I~41::1'"L«U~1~UfJOfl1~'Utl-31Jl'l LL~ULftti-3Ltl-3 ~-3 . .. .. .. .. .. 
... .... I - - - -41::~'UU1l'l"-3LL" 7 U'l , 10 U'l , 12 U'l LLfl:: 16 U'l 
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2. Ui1.i4111~'1V1111J1114te~u;,;~~~~~4 'JJ'U1~'Jitl~Ttl..tLLUU~ft.!J~4\~5:J'Jiu111"'l1J.Jn~1~ 
~ ' . . . . . 

t I . ~ ; 

l'l-3LLI'l 0.25 J.J.IJ. ' 0.5 J.J.J.J. ' 0. 7 J.J.J.J. ' 1.0~ J.JJJ. I 3.00 J.J.)J. 
. : ~ 

3. Ui1.iUI1~~~~~,~~~~ LL~'ULft~~UU~1"t~\l1hiLfl'UL~Ln~Lfttl~llt~~tl~U1LLUULft!J~hl 

L f ri 1J Lfli~tl-3 LthUL U\J Lft !J -3 L~ !14\~ rA' tl-1 'l1-3LLU ~ Lft !NtH 1J U utl \JlU-J \J 'JJtl-3 Lfliltl-3 Lrltl L tJ 1'1 Lriftl-3 LL tl \J 
i 

lU-JU'"I::1oU-JU 011'1U~\J'JJtl~LLtlU~~U"''::tJfl'l~rl'l1J.JLJtl, ·~rt'l1J.JLf'll·-1nri1'l"t~fut~~ri1J'JI\J11'1~1tl 
I 

"11ili'I'Jitl-3LLe.iuLiu-3 t,u,::ilf'lt1\j~ ~f"'''"~~'lturu~tl 1a, 45, 33\. ut~:: 16\ RPM 
I 

( Revolution Per Minlte ) ~1tl1tltJ.!t.l\l":l~ 1

1 

LfJ.J'Jitl~Lrt1tJ-1Lfl\JLLU'ULft6-":arJ~ri'lUti1Lili'ILft!J-1 ti'I!J~fin1ttf'Uft~Lf1flu Lrltl-11lit1nLf.J.J 
i I , ' 

LLU\J Lft!J-141:: Lft!J l'lfttl ~L 'UTtl-3 uch.Uft!J-3 ut.t Lrl 'fl:fli\Jtt= L;1tlUI'li)Jt\'tn~tN~'Jitl-11tl-3 L flJ LLUULft!JI3 tu 
LL1n1 Ll'l!l~J1n'"I~Lilutfl~~ tl'JJU1"l~qJ:;rn,~QniWn11 -n,,"fl" ( Needle ) ~n~-1!T'lLrll'l'ftil~Jufl:: 
,htl'l~1!J LL.!tf'"I,UU0L;iJ.J'JJtl-3Lrt1tl-1L~titeJUL~!J~"t::~1"110 L'VfU, f'VfYh!Jf, tltlftul!JIJ ·~"t::~!ln 
~1 "ftl'l1!lfft" (Stylus) • ..,,::ilf1JNfl'lT4~~~1J.Jft1itJLLfl~tlfll'l1J.JI'I-3VIUJ.J1nf~'l!J LI'I!JtJn;jLf~ 
~i:iztJ11-3;}4J::vi1l~LLU\JLftU-1'i1ti'IUtlV~Ut1~11n0tLNn~~1fi~1~un~LfJ.Jnl'lfl-lL\JTtl-3LLc.luLft!l-3Tl 

' 'Lil \Jtl nft1 L ,_.'J'l.-1Q-3~4J::vi1L ~ Ln~tn1f'i1tt'l llf~-3~4fiJ Ltl-' LLfl:: LLe.iULft!J" 

lun11LflULLUULft!i-3 L4JJ.J"t::ifrtl-3~ ~l\\'Qnftl-3"tf-31 !j,juihLNn~'Vftl~"t::vhl\\'L4fl.ltl~LU 
: 1t~-3Lft!J~Lii'l'lfltli'IL\Jn1t~).J\J n11n'"~·~Lf tLLtJ1LtJIJ11J.JLL'JJ\JLLfl::11'1~'lLfJ.J (tone arms and 

~cartridges) u.!LI'I!J~'l'ltJ,::tluNnl'lt:lV't:~~, Z~-3 10 nfJ.J LLft~'WLnu 15 nhl 

n11~4J::'V11'11J~1LLCh.UftU-i~il~\~ ,;~"l~LftfuLfiJ1IU11'1LVhL~~\JTll'l'l1~"t1n~iltl'lltl-3 
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· u.!f\::ullhl~ UftlJI u.~tH~f.l-3 ufi:a;t,., LLJ1~1 'Wft1)J"ifn1J1A'411nLflnft1Tt.~~'nl~ilflli'-lnth'l tl'1"\~~t::1. .r 
LnN-rfL~~f.ILUn1TLfLL~\U~f.l-301J L4i)Ji-lJifl\tJQ 

U.~UL~f.l-l~iltllJlf11'\'l1)JL!tl'!JU11'1 78 RPM ··Ui'lUtlPif11'\'l1)JLJtl~uhLLri~~l'l Lrttl-3"\1n .. .. 
ftl~L~f.l~f'itluf1~n~1-lU.fitii€PJT1'rU-!U'!Itl-lLL~UL~ti-3L!tl ii'!IU11'1Lt~'1.uh~u!fnfl1-l 1 o il'lLLflt 12 il'l 

1.fL'lfl11.umruu;int.~~1tl\l1).11LriutJrt)J1N 3 n-1 5 u1~ LULL.!fi::~1U'!Itl-1LL~UL~tl-l \~)JLL~UL~!N 

thtLilYtdLi'luu~uL~tJ.-l~ilmrtf,.,1i-lLLiiiuutn1 tfft~~\l1).11UfllJI~n41tLi'luvtfl1ft~nu4i-1 ;-1ilufl 

Ltl'11tLLIJlht.intA'~1tl if41.,UU~tA'ilm'1'tf&IIU1ll'lt141::Lftfft1J~ill'l'l1).1LtJIUf.l'lU.fiti'\-1YIUn1'lf)J1n~-1 

fu ~'lU Ttl-1 L~f.l-l'!ltl-3 LL~UL~tl-lU '1tLilYid"\till'l'l1).1 n~1-l'lltl-lffl-3 L~tl-l'!JU1 1'1 3 iiflfl L)JIJlf LLfitLrttl-1 

"\1nU~UL~f.l-ldiltfnu)J1U1U rt)Ji-3LL"~n.f~U1481Utl-liJ41.,UU ;-ltA'L1tJn~tlLL~UL~f.l-3tlftLilY10~1 
LUULL~UL~ti-3).11PITJ1U ( Staridard ·) 

LL~UL~tl-l~ii€J!'t1 Ll'l'!JU11'1 33\ RPM. LL~UL~tl-ltl'ttLilYid'lll::il'liU11'1 Lt\'U~1~UUnfl1-1 
.. . . : 

12 il'l tfL'lfl1Lumruu;int.~~1tn11).11LriutJr::a..t1N 15 U1fltuu.!fltA'1U'!Ifl-1LL~UL~tl-l 1fl~L~tl-l'lltl-1 
I ~ tl .:... }' .1. ~ ' - - ..r 1 ~ .0(. .C ~ 

LLUUL~f.l-3 ftLI1YIU)Jf'\'l1)Jn·~1-3'!Jtl-17tl-3Lrtti-3'!JU"l" 1 .)JftfU)JIJlf LUtl~411nUUULrtti~QnuUYinLrttl-1 

tN1ULLfitLfL'lfl1LUn11LflU~)J1n ;-3t:;f.lnLL~UL~tl-31htLilY10~1lP (long Play) LLfltilifl-lL~f.l-3 
'IIU11'1Lfln ( Microgroove ) t.~~1tltl1<at<at::t:;tln'l'l)Jritrh LP Microgroove 

LL~UL~tl~~iltlPif1f!l'l1)JLJ'l'!JU11'1 45 RPM U.~UL~tl~tlftLI1YI041tii'!IU11'1Lt\'U~1~UU 
nfl1~ 7 il11 utln<at1ndu1-lrtf-3~~t::il"JJtNununfi1-3 2 uuu ~~ "JJtl-3ununft1-l'!IU11'1tln~~ilfl~nuu~u 
L~tl-lVJntl'1tLI1Ytnu u~ul~tl-3~ii"JJtl-3u.nuntn~tlr::,.,1{U 1 - 1\ il1 ~'lUL'lfl11.umruu;int.~~1~\l1 · 

).11Lriu-..::LfL'lfl1tl'J't)J1C\.I 3.; 5 U1YlLULL!Jifl~Lfi1U'!Jtl-1LL~UL~tl-1 '!JU11'11'\'l1)Jn~1-3'11tl-3Ttl-3LL~UL~tl-3 

tlft)J1N 1 iiflflL)JIJlf ULJi~1Li'lU'1t1J1JftLIJltllttl '!lti!'!IU1l'litl-1LL~UL~f.l-ltl'J't)J1N 0.5-0.7 

iiflftL)JIJI'J' LLf.lUL~tl-3tl'1tLI1YI0<attL4tln~1 EP ( Extend~ Play ) Ldtl-3411n'!IU1l'l'!lfl-3itl-3LL~UL~f.l-li:J 
'IIU11'1Lfln)J1n tl1"\-..::L4ttn~1 EP Microgoove ~1Li'lur::u,jftLIJlt"ilttl L4ttn'i1 Stereo Microgoove 

LL~UL~f.l-l~iltlPif11'\'l1).1 Ll'l'IIU11'1 16\ RPM U~UL~f.l-3tlftL11Yidii'!Ju11'1 Lt\'U~1~UU 
Ofl1-3 7 ;i'l LfL'lfl1Lun·wuu;int.~~'nl\l1).11LetUtlft)J1N 30 u1V\ U~UL~fJ-3tlftLI1YIQ<at::i:Jf.JNil1'Yt 
'!lfN Lftti-1~'\Lfl Lfttl-1flifluofh-3 LlJ 1 n~1 U.~\U~ti-3~U1vi'\A' n fl1'l)J1~-3tJI)J 1'1 u.IJI u.~uLitt-ltl ft LI1YI0L tJI)J1t 

~1t.~~fu'lflumfuu;imntt..,n1r~" ll'lttii'J!u1",'l1)Jt~Jt.'llfl"ifl·nntJ..,tltt)J1N o.25 iiflftL)JIJlt u~u 

Lftt1-3tlftLI1YIO;.:Jij,tl(;tln~1 Talking book t.~~1fltl14141t~n~1 Ultra- Microgoove. 
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. l 

I 

111:: L ~u 't~~1 n 11 l f t4i,_, ue.iuLMJ-.3~~~tN ~1il-3 ii~fll'l1,_, t",fl~fll-.3 ue.iu~~EJ~l~Vifl L\4Wl:: 
I 

~ ~ I 

il1l::UULLt\''l4ftvi 1 L~~~ L 4i ,_, LLUUL~!J~ LLfl::Lfi'l LLeJ*L•!J~Lfl~-i1tl'l L~!JVI1!J Vlfllfl 1~ti1\~tl1f4t:l1 t tf~1U 

tfuM flth13 't1n ;16~ il tri!fl~ tflutte.iutl!l~tntl t~ LI1YJvrd~~ illfriu tl'lt~~'l 'ttl LLfltt1" 1Qn ·~~~t::ih~,_, 
LLe.i'I.IL.EJ-.3l«lffl~ 2 L4i,.,Lvhttu Ll'l!lt~t::l-3,~n"~~1t'lNUfl'l!l,fl~LL,U (Tone- Arm) ~ilL4i,.,;}l'lt1~ ~ 
Li,.,dtfl~4f::iltJh,_,~Uflfln,_,1&fi'1Uofh~ t~t:t{~m~~U~'lin~1 LP &fi'1UVIQ~ ~1L11tlfulhui·mfl1'ld 
'ttJ~n&lf1uvrd~ i'lin~1fl4f::Ltl~tsut0u EP, in~!lfllK·mct1'lfltOui-.3~tl~uflnii'11lnttru:,fl'I1Li,_,~ 
lif::Plfl~Lfnu LLe.iUL·!J~~i:f,U1l'IVI1fli.Jfll'l1lJLJ,LYh\ttiULfl~ L'!JU LP ;;fl ,U1l'l,th1LLe.iUL~tJ~ Long 

Play ~~dluue.iut•u~~il,u1~t~luu1~utfnfli~ 12 O'l \4fllt0uue.iut~u~~il,u1l'li1Jl11f'l'l1,.,Ll'l 
331

/ 3 RPM VITfl·EP ~fl,U1l'l,fl'11LLUUL.f.N. Et. nded play il,U1l'ltlue.i'l~utfnft1~,fl..,ue.iut~!.l~ 
.: .. I ~ ..1... 9_ 7 'l.l'l Vl1flLLtJUL'n!.J"'Yl,_,l'l'l1,_,L1'l 45 RPM !' 

l 
I 

,.,..,rn;I~C,.r'lf'lUn1f~of.sfn~iu.~u.:itJ4. 
L ~fl 't~l~ Ln l'l n1 ri1 tl'l L~!J\41~ rlfl+'lfl1iufll'l1'Ufl::6~ ft1J.I1ttl ml'lfl1f4 n11'L f..,1UL~!I1'l 

U1U~U ilofffl~~tlljUli~d I • i . 

1. n11'(1Jiifl 
I 

f l ·' '. ' . 

rTlf4f::~fl..,UUL4fUfl::"1''l~~fl ~rlflU~1UUUL~!J~~fll'l l'll'IVI1fl~fl n11'iiflut.iuL~!.J~ 

t~t::~fl~ iiflfl th~,::~" t::tl'~ m 1o(u ~fl~'4'ti\~~ u"llfl.., ttl ",fl-ttl n ut.iut1u-tfu,_,1 ~1uuu LVi1'1::~~t:: 
~fl~nu't~l~ ut.iut~u~fl1~~t L~fluvrql'lflflh~~t~n,· ~\~· ~1il uuut.u-tvrfl1!1ttclu~1 't~,.,1ri tnu'ttl-.,fl~ 
·~t::(u't&lfl~f~~ ilfl(u ut.iut~EJ..t~-t\4,_," ~~u I ,..,;;·fl.., u~utaEJ-tt"tJt\\'A'1U~fl-.3Lil l'IU-tfl~ A'1uuu 

LVIilflUL~,_, LL!Jin1ilLLt.iULI!.J~,_,1n1 rrtf~:~f.l~ 1n1'::Lth~'1\4f1J1J1',LLt.iUL·!.J~tJ1LoA~t~t:L0Unflfl~ 
flfln uuu,_,1 Ll'l!.l L1lVi1::ft1,.,11'tlYmVi1'ttl't~~1 vru't~ft::"'ln 

m1u1 ut.iuti!.J-.3flflnlif1niJifl.., ·· Qlf fl-.3 ttll'IIJifl~tl n tl'lulftlfitlu,fluiJifl..,tln L~ m!flu L~fl 
..1 ~ ~ ~ . 

l~IJifl~tl n Lt.~£iflnflY14f::lfil'lft1,.,11'tlVI£itJ4\'u L~t.iuta!l-3't&li' ~\4£iu-iu~::~fl"' LLtll~~t~ 11l1!.JLUIJifl..,tl n 
i 

LL~'I.I L•!.l~~~t :~fl..,iliJifl~Vifl1ft~ ntl,_, mJutl!l..,fl ~ 1ii1J1fl~n fl1ft ~ ntl,_,fl~ ell f Tlft1,.,11tlvr!iu (u ue.iu 

L~!J~flfln,_,1 't&lftfl!.J llt1n1lU\4U1J(1J LLe.iUL·~"'L fl..tfu,_,1 t"!Jiif1J1J1L'lN,fl1J,fl~LLt.iULI!.J'I1 Lvhtiu ~ 
lf~~t ::~fl ~vi 1 n11(1JU1L'l N ,fl1J,fl.., LLUtl~·!J fu,_, 1flth l~Q'l 'ttl\{,_, Uft1J1L'l N~ U,fl.., LLe.i\.1 L.!.J ~ 
L~1'1~1J1L'lN~U1,iU4f::tiluu1L'lN~L£1uh"'LL \.\L.ll"'."'Lil.~ri'l\.\~~fl~~1,_, LVi1'1:t'hilflLULL"::~u 
L~fl tt.l ,,~uuui3fl~::~l'lu1~'l ru'hl~ -.::t'i'1t« Ufl::flfl~,u1"Lin 'ttl-i1JLn 1::~ "u1L'l rutiu fl"l~~~t:: 

384 ET 201 (ET 303) 



Lf1\1J~II;tNLIU~·Ldtlu1\tlLfh~UULfl\1fi,nth~u.ehui!J~LtlJ'!Itl~L~ifl~LflU4t:\tJ ft'J"~y~Q~IK'ltl~L'U 
te~LLeJULfttl~ fi1L1XL;i~n1:t"l'ltltlO"t':ln~\tJn1:LLYIOLf1nllifl~~'U1·~4t:iJeJC.fi1L1X;tl~UeJULfttl~ 
LltJ\ll1tJ\~ LLfl:U~4t:li1l1XL;iiJ ueJULfttl~tl14t4tllt:-ttl\ll'ftl~n \~ u,jif1 UJiJIJitNV.ft1ft JimAtl~~tl~ rltf 

ft1J.11ftl\li~1J<(1J'!Itl1J'!Itl-tLLeJ'ULft!N~Lfttl Ufl:O'I~1L11UtJt!J'l01J;fnfi"''l~1LLfl'l 
U'!I04t1nd LdtlU1UeJULfttl~tltlnl.l1'11tl~\!Kut\''l fUPitl'U,jtl\tl q'\f"t:litl~U10fl~nofh~ 

\lld~ftl-3 fu;t~fllJ'!Itl~ LLeJULitJ~ L ~'!l~'l1~,j'y~~. llt1 miulf'l1~ UeJULfttl-tft'lU'U LL~'U\.t~'U'!Ifl~ UeJULitJ~ 
-'1\llflJ0flfl"';ln~n~~t:U1LLeJULfttl~flflO"t1n•fl~V.fl1ftfln~'ltlUt1LJttJ1t"tJLfil'!l~Cl'll'l'l'lt1-3LLeJuLfttl~ 
~1Ufl1~ L1X'!ItlULLeJULfttl-3'l1-3C.-ttlfl1tJ0'l~'lUJ.IUfl 0~~UL1XU1Jtlflnftl~\~~,l'I'JU!fnft1-t'!lfl~UeJU 
Lft!J~ n1,<(uueJuLfttJ-3t\'n~ru:d~~t:fm'1<(uueJuLitJ-3UtJUtl'l:~tl-3M'ltlftfl~ilflUJ\~ 

2. n1'1tl1UeJULfttJ~\tJLfiUri1JLPI~-3Lfl'U 

ueJuLI tJ-t Lilu1'ft 'JVI1-t LltJ-t~ n 1fl'l· L~fluu;i n Lfttl"""'tl u«'l \).}ft11.11'1tl urrl '!1\~ 
riflu~"t:U1 ueJuLfttJ-3\tl Lfiuriu LPI~.., Lfiu q tfiu-.:lifl~·jj M11Jftl1JPitl1J ~il~ tiulum'ltfiu tum 'I 

: . ' . 

LflUfill Lfli!-fl-t Lfiuq Lfl'U"t:li'tl-t'.jlJ'U LL~'U'M'-J'U'IItl-3 LPiifl-t Lft'ULfttl fitlY LLft :lifl-tLL UL 4t riflU~ 1£11' ft 'J 

\41\llfllffl-tfu LLeJuLitJ-ttl~ ,.;fl \3J i11 UJillill:lifl.:J\.t11.1 1'11-.1 Huuu~Y\li"JU 1'ft'J~ '1'!1-:Jfu ueJULfttJ.:J~~t: 
Lilui-t~UJt\lueJULfttJ-tfl.la'ftnlJ LL~'U\li"JUtl'ltJPIN •~,:LiluiK'ltlfl-triYLrll'IO'l'11'1;!1'11J'UUeJULfttl.:J 
u«'l U-t"t:Lilu"'l'U~fi1l\lueJuLitJ-tfi l'!Ji "ll'UU~'U\li"JUUJl\lueJuLitJ"L~~fl'U~'!IN~ LL~'U'-t"J'Ufhfi'.:J 
'-t"JY Pl'l'l"tftfl1JfPI'I1PI'l1J.ILfl'!ltl"LLeJULitJ-tL\lPI'I~ri1J L_,ifl-tLfl'U tl'ltJqLflUft1~1'1tltJfu~IJ1JU~1tl-t 

' ! ' • 

LftUUeJULfttl.:JL1Xilf11111~'l11JLJ'lLVhriufPI'11PI'l11JLJ'l1tl-3LLeJULitJ~~01\.t'Ul'l\~ ritl'U~"t:Lfl'Uiillf~~ 
Lfl'Uf'!'l~"t:Yi1PI'l'IIJft~tl1l'I1JUUeJULfttl-trit1Utl'ltJLfLLtl1-t'IIU{Pitf"JIUI'ItitlU \ll1flli1L'QV.1:ft1\llfUYi1 

Pl'l11Jft:t11 1'1 LLeJULfttl~ L~flYi 101 7if II ~Yfl:tltl.:J~t11"t"fl"Ji 11.1.11 "t1 miull1.1Yi1 n 1'1Lft'UIJ111Jtl 111'11 

'I ..1 • Jt .. - t ... ..1 X. 'I ~~IJ/f t • • ... t ... ..1 
flt'l1J.I L7'lVI 01\ll\.\1'1 L11J.I011''-Il'IV.ft1l'l 'UL'Itl~ Ln tl'l rt1JPI~11J L7'l ~ 111 ~ LftYVI'l 01'1\ll~ l'l LPI 1tl.:J LftUVI'UVI 

LL«'lfi'l n1 'ltl flltlPI 'l'l Pl'l 11.1 LJ'l"Jitl" LPiifl.:J Lfl\.1 L ,X IJINnlJ tlPI11 Pl'l'l)J LJ'l"Jitl.:J LLeJU Lft!N L 'Un1 'IL \lt} 1J1 '11 
' 

Pl'l1)J L1'l~\3Jfttl l'l f'lfltl.:JL'U01'1LflULLeJULfttl-3 lill:fi1 l\ln?'ILfttl l'lft'1:\li~1.:J~'l L ;jl.l rill itl.:J LLeJ'ULfttJ~ill'l 
r •'\' 

tJn".""t:iJeJfl'!ltl.:J01'1innritlY'IItl"~'lL;jiJUftdtl"LLeJULfttl.:J \l'lu\3Jl\lttJ~tJ'ULLtlfl.:JtliJ1'11fl?1~1'l 
lu'!lru:~Lf'liB.:JLfiurhi.:Jvh~1Y LV.'I1:."l:Yi11~Lfllifl.:JLflYtl1"toD1t"l~ '!IU1l'l'lltl-1Ufl1tJL4~1i\"ij 
'!I'U 1 1'1~ LVh ri1J'!IU1 l'l'lltl-3'ftl~ LLeJULfttl-.1 if1 ~ Lfl':' hi Ltl~tJ'ULLtlfl-t'!I'U 1 l'l'!ltl'l L 4).1 ~"tfi1 1 \X Ln l'l fll'l1~ ~tl 

t t ~ ..1 '!!.. t .! ~ t .. - ~ ..1 t 1! t ... \ll'ltliJltl UeJ'ULontl.:JVI L11 Lro n'l1 "Uw'ULontl~IJln'ltl-1" \ll1t)tl1,.,:Lnl'l Lontl.:JVI n 1: 1111'1'111).1 'U1\li\.\O'!Jtl~R17 
l l ., . .{ 

tl .2 t ' .I ~ Jt _, t "" ..1 • 'tl' ,_. 
Ol'l'!ltl~ fl1tl L '11).1 fl-3 \.\Ttl~ LLw'ULontl~ liii:VJtl-11.1\.\'l\li'UOVIO 1\li'Ul'l ~· ~ 1111).1 f!I)Jtl'l:~ n17'l1-1 Ufl:tJn LL '!IU 

ET 201 (ET 303) 385 



J 

' i • 
i 

lft~~Lilu\tlt~!l1~tl1JU'lfl Lfff1::~~t::li1L~Ufl1!JL,1JLdtlnf::UYJOO\Jfti~UrJULft!J~li11~fti~UeJULft!J~ 
· J I r • •. • 

~~ ' . 

3. n1rfl'IL~\J . + ,~, . ·. , t 

LLr.luLI!J~Lilu1'ft"J~'l~~~~~~i1 ~1Wij~of"t"1A'41!l n1rli-.::l~ueJuLfltJ~iit~1~ 
011Lf~1U~!J1'lU1Ufu \-1l0~1001fLf1.¥Lft ijlnluh!!Ufl'l Qlf~~t::lftl~ ~1.1( lJI L~U LLeJULfl!J~ 
011("L~u0~~t::m::li1ii't1untfu~~t1nn1~U rii~tl·~tiLth~ue.h,ufl!l~Ufl'lL\ttl"Lfll1t,~LriUritiU 
1tl"tU0~1 utJU\-t~U\-1~"' ftU" LLfl'l 'lfLuJ~IIJI t1~1~t~Uifll ueJ\J Lft!J~\-1HlLf~~ij11uflt1uti1JiJ" 
QUULLUULa!J~ ~11JLfut1Ntlti1~~UU'!lm~tl tlf~'!IUil'ltf'IUl'lfltiULVh,iu ft1\-1flJ~1'lfvi1fll'l1~ 

··II''· 

tt ::t11" urJu Lill!l~llt:: ~ilu~1 L !Iff 1::~!1'!1 nuuu 1.11 fnu urJuLfl!l~ nfli1 f'l'l1 ~ tt::t11 "LLr-luLfl!l~ .Yt~~vi 1 

~>3ftti~~1ULL~~1tl n~ 1Ul-ttt~~~t::\ti\~f~1U~ IJI~ 1J LilUn1101( l'lqUfl!:tlti-311U1 lJI L~ n~ Ln 1::~ "L U 

11 tu:: LflUtl~ rit~un 1fL~lJ '!I cu::vi1 f'l 'l11Jft!:tl1IJI ~ 11-J LLIJI !:MlJULLeJULflfJ-3 tlJI!J L!IW 1 !:lJTL 'l N ftl~ UUU 

Ll!!-3 111~uuurlt~llt::Ln1::~"fl"\tliluurJuLI!!-l uYI ~tlvi1f'l'l11Jft::ti1"L1!lufti!JLLfl'lLfrlt~~~fttl-3 
' ,, . . " . 

f 1~4'u 11t1u 11 tl-3 LLr-luLI!!" n 1 ,;u l!'t~~(t! IJIN uf11.1 nuut\''l!J n urJu Lft !J-3'!1U1J 1 U11J1L"fl-3'1tl~ 

V.fl1ft~ nLLfl'l;-3ft'l1JL"fl~LU'Iti-3Un uf~ ~;irit~ ~,::tt'l1JL~MLU'Itl-3tln uf~ ~ L~u l'lt~-3vi1 m1viu 

~~l!ltl-3V.fl1 ft~ nll1uLtl11 t"urJuLft!J~~~ft~~~~ 1 ~::U1IJI!I~fffl1ft~nl" L4h lu'lltl~tln uf~l'lt~~nfl'u 
'lltl~fffl1 ft ~ n ~1u~vru,!u L~ti~LU'IItl~tl n uf~ll1 LUl-11tJ~1U~IJitl~tl n LL ·~~il"i1u\-11t~tl" ftUIJI ~-3d' 
L ~tltltJ~nu\2Jl ~ qufl!:tltl~ft11J11tl L~IJiflti~L ofh \ Ln1::~lJilJULLUULft!J~~ft::IJI'l n 

"• " . . . """ 
\-1l-3"t1 n t~L~lJ urJuLI!!-3MLU'Itl-3 fl'l \11'11'!1~ utluLft!l-3U'ul1.J(IJI L~lJLUil1'1U::YJ LXu 

LLUU Lft!J-3 ll1'JIU!:ft1'MflJ L~lJ LLUU Lft!J-3"t:: LilUO~tl..ta L \-1~!J1J11U1 "n ~1-1 LL~::!J1'lL \-1qJ n~ 1'!1U1 lJI 11fl-1 

ur.luLft !l..t Lft n Ufl!l L~ fl~~t::lll ft'l~ LLUULR u~'~~~ ft~"'l ~ "'lUfll'l11Jt-3~~t::ii11fltJ II 1Ul-td..t~-3tl1::~1 cu 
... .. .. .I ~ .. J! .. ... J! ' X. Jr .. tl ~ I 

LntllJPIN\-1U-3'llfl~UwUL'i'l!J-3 fl0VJ1UVIU-3f'lfl1'11U NrtU"D1~"t!:1Jf'l'l11Jt~ 1!:1J1NLflti\Jtyt1fll'l1~,-3 
l . ' 

11tl-1 LLUULft!J~ tl Ofttl-3411-3~ LVIflfl"t::Li!J~Lflf~~ 01f'l1..,Ue.IULft!J-1"t!:'l1-1LULL U'li..t i!!J-3nu\tl ~11.1 
'lti'l1~L1tJ~ft~uVJ1~\1unu Lff11::~~t::vi1l~urJuL !l-3Ln"n1fUl'l..tt~111 tuif~~t,tl'u~~t::ii~~fliJIIJI::LLnN 

!P ... ' .. ..1 I 

ft1fU'l1~LL~ULf!!J..tf11~UU'l,;'..t '!I"LilU1itl"th\-1f tfl!JUUUULft!J-31!fl..,fl::VJU-3Ue.IVf'lfl1!JnUYJrl.,.~"t1U 

\-1l-3fl 1-3 Lft" LLfl'l LilU'ilfl-31 LLf'i11ll1 "'!ltNIJI::UON "·LLeJULft!J..,"t:ailu'ilfl-3~ij11U1" L~O Otl141!:fffl~ nu 
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LJIIl'i4Lii'ULLei1nle4 (Phone Graph) 

. . 

LPi!tNLfh~u~~L~!J-3LIILniJI~UUfl::il_!J3-ILf~1tnl13-11LflULiluL'l~1U1ULLfl'lL\.Itl~LJJ'ltULL~ 
if~~t,uunti-3ilm-Jlfriutl~ LLI'illlLLuul'i1-31'l11QnlfWJu1l~m,.lf-31Ufllfttl-3IK'l Lf'l1tl-3Lriuufl::1'~"l~ 
um.nuT::ntlULUn11LftU L'IIU Lf'l1tl-3LftUU~UL~!J-3L~~Ilt::~tl-3LflDL'!Jfl1ULUn11L~UtlU'!Itl-3Lf'l1tl~ 
LftULL~UL~!J~~~ULLfl::s:iJ1~ll'n~1n LLI'iLf'l1tl-3LftULL~UL~!J-3L\.IUilt'1~Uilt::lf'lvHh1ul11L~3-ItlLIJitlf 
LULf'l1tl-3~~U~~l11L~ ullU'!Itl~ Lf'l1tl~ LftULL~h~L~!J-3~~U LLfl::il7ififu Ll'l~tlU~fl1!JlU LLUU L'JIU fu 

:. .1' ., ..., . .1' ., ..., .1' ~ ... 
Lf'lfltl\.1111'l!J~O!J1~, '!JU Lf'lfltlU111'l!Jfl1!JVnU, '!IU LfllfltlU111'l!J LLn\.l~tlLL'ItlniJI!JLJJN 011f'l'lUfiJ~tl l'l11 

1'1'11~ LT'lllt1n L~~ Li~ulfu t!J r ~1 LOU~~M~U Lilu~~ n!JI ,"'l\.ILL~UL~!J-3~'1tlllt1UL~!J~nf'itluofi'1-3LU11:: 

LLL'I mfn~1!J n'lll~ ti!U1L~~fil'l1~ L~ilt)'l~U LLfi::V-3U 71'1 L~!J~LIILilUL'lfi1Lif~1 n~u t'!'lUtll'l11 

f'l'l1~LT'l~~t::il'!IU11'1 2 - 3 tll'IT'l ~1LUUtl~ 4 tll'l11 

ti~utJ~n'ii1J~tf,K'lJtt~'ilURl'i14Lti'ULLrh,nle4 · 
•, I , 

Lf'l1tl~LftULL~UL~!J-3LUULfll1tl-3Sjtl~llt::li1t,.VL~!J-3~QOUU~Ofl-3UULL~UL~!J-3~U~1~11Cl 
Lu ri~ L~!J-3tltln~, 'lll LIJI!J~~t::l f"'luuT::ntlul'i1~1~t~~uu L1'11t1~t'l~riul11-31U~-3~~t::u 1:::nt1u ~~~n 

1. LLllUM~U ( Turntable ) 

2. tll'l11f'l'l1~LT'l ( Speed ) 

3. LL'!IU (Tone arm) 

4. ~~uful~~!J"' ( Paues Controls ) 

5. ~~ufum.tl~~f'l'lUf1J~I'i1-31 ( Controls ) 
..., 

5.1 ~~LU(JI-Ut'1Lfil1tl~ (Power) 

5.2 ~~tlfuT::Ii'Uf'l'l1~1i'~ - f'itl!l ( Volume ) 
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5.3 ~~tJt'ut1lJ111fil'l1JJL!'l~ (Sp$ed) 

' LU011U'l LL~UL~!J-!1~1 u·,..;flLfiun~ LPltfl-3 LftULL~UL~!N4jtL«llK ~a~il f1JNil1l1 Q'lf 

fil'lT~ ttt::rlffl~~ttt11tu1LLfl::T'l1JT'l~fll'l"1J.lf~'14 ~L1lLriUft1J1J \dflLftflOLLUULft!l~~~~t)~O"lfLJfJ' 
LLfi'l ,jflltl ~ fttt ::rlffl-31.11 ucJuLitN\tltftTu~'h · fiu· ··nl'l'h~ Lriu-.::il na 1nrh41~flfr1rfl~ fll'lU'J~ 
Lfl-3 ,r-3,1-utumtfil'lurJ~tum,LriuLr~"h"LfiucJ LI!J"'"'L""'Jtull1Yffil'lm"t1ftu11-ril 

n1ffii1UfiJIJLfllfll·eL,n1tLtl\l ( 0 ration ) 

n11Pl 'llJ f'l~ LPl1fl-3LftULLcJULill;~,iU fll1t,-3 LftU"ttil~~,j1-31~ft1~11Clfll'l1J 'l~ Ofl \n \\\' ., ''' ' 

Vi 1-31\J L un 1 TLfi U LL~U L~!J -4 LL.Ja::fll t'-3q Lft.J.~"tt uq fll'llJ 'J ~ Lfl-3 LLfltlffl-3LlK 'J tull1ff'Jifl-3 L~!J" \\\' 

ft~\1 TN~~ t'l LLfl ::tJ flfl t'lnm~·~ Q'lf L fl-3 LLfl ::~1fl"~ftU i~Ofufl~ OUJIII'l1~ QO lffl~'llfl~ q\f LLfl::J111')1~ 
ft1~ 11Cl '!l,fl-3 n fl \n~ttt::fu Lfll ~fl~L \\'1t1J1J.J1~1 U'l~flU~tltl1-3 ft~\11~-lttttL~Lft!J-3~ Ltlri"flfl n~1 \lK~ 

I 

LLfl::QnrlftN I 

1JULPl1tl-3 LftULLcjUL~!J-a ~ L~UL~ L~U~I'I~ ~11\~tlLLtJU\.1~~ utJU\4~U"ttLilu~~1\4f1J'l1-3 
LLe.IUL~!J-3 n1 1'l1-3 ucjuLft!J-3 Pl'l~41til1'ft~~~f1J ~cJULI!J~ L\fttft1J.l17Cl~ 1'1-fU LL~ULft!J~L~ L~tib.Jlf . 
Lflt'IO'l1Plft1t'ILPl~tlU'!Itl-ltllJ111L!'J.-341tVi1L~LOI'I~ft!J~~ili'IL~!J~LlK 017LflliflU~IJifl-lLLIJIUfllftfl"~'l'bJ 
'tJ lJl\ ... 1fl ~ t'l;[ t'l~-3 LULL U'l ~-3 LLft:: LL U'lUflU n1 1LJIII i~ U~!'ttlffl~L \4ft L f1~'.jUtf Oft 1~'!lfl-3 LL~U\4~\J L4 J.l~· 
tfttt::rlffl-lL~oD1 t"' l41fl L~fl~ lJ11~fl1 !J 011Li~1UL1fl::lJ11~'!1U 1t'l'!lfl-3ffl-3 ucjuL~!J-3 u,jft ::tJ 1:: Lll VI ~1 
\4UO~Ot'lft-31JULLe.IUL~!J-3.-3Lrlumitf~tl'ft7r~~11Ufl1!JLf~tf1Jftl-3.LLcJULI!J-l ... tlifl-lil~1\4UO~YftlJi ., 

m~ri1\4UlJl L~\4U0\4fflL1J1tttULnu\tJ 017!Jr~'l~fl-3LL'JIU L~fl-.tU1Ltl'l1-lfl-31JULLe.iULft!J-l"ttlitH . 

'l1-3ft-3tlti1-30~U'lfl LLfltrlffl-l'l1-ltlti1 Lf\4ftUlJIO"t~O UcJULft!J-34jtfi1 \\\' Lf~in \lK Vi1 011VIt'lftfl1J 011 . 
I 

'l1-li~ t1 fttl fl1tl L 4~ nu ucju Lft!J~~1ft~\11n:l'\4fll ~ ~~oBlJ111 fll'l1~ L J~J-.::fA'fl-3U ftJ \\\' lJINnu€ lJI11'!1fl-l 

LLcJU L~tl-3 ri1\4Ut'l L~ fiflU~ttt::Ll~ 01 1LftULftSJ'itl "'i\.11 0~ n11rh\4U"fll'l1~ LJ~~illl 'ltJ-.::fA'fl-3Vi1017 

\4fJ ~ Lfil.,fl-3 LfiUritlULft~fl LLfl'l~1 01'11.1 t'tJJIII~,1~ L~'llJIN~1~~ LL~ULft!J-4fh\4.1..11'1 ucJULft!J-3~4jtU1~1 
LriUriflULLft::\4fl-3LftUttttrlifl-lVi1JIII'l1J.lfttfl'l'~ritl~'VJrll'lf-31fuiJN'JJUtflJitf\41fl/S1'11UtiflU~LJ.lLIJIL!J 
i-3 L~ 11:lft1"' Vi1 fil'l1~ ft::tl1t'l t"'m 1lff1::q#t.::t:~'t ~n ... ::.(uilllfl~tuitl-4 ue.luLI!J-3 riflULft!JtJUI n 

1wl41fl ritlULUII Lf'i~fl-3 IA'fl-3 ut!'l.-.~,~~~1~1t~!Jl ~~ uilt!~YitJn~~1flillli.ntu" LIJIU ~, LihiLriJti-3 

Lriumh:.IL~!J-l~i7J Lfil1fl-l'!I!J1!J L~!J~LU~'l ,:a~).J~ 1J~i.JLI!l-4Ji1-l1 *·J L1·Uh0fllt17-.:fl~Lutfnt1cu::~ 
flll~1~t'I'J n~~ LYf 11t.-.::Vi1 'l\\' LJIII~~'IIti1!J Lft!J~ tl~tl1fJLULJJQ001'tfltl OftL~tlUJJi nun ua:itf-3 
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Lilu'lfi~ f'ltl1fJ n 11 'lf-31\.!'!ltl-3 u~~-3'nl'l!J Lft!J-3ti n~ 'l!J 'llil~'!ltl-3~-3-31U~tf riu Lfll~tl-3 LflULL~UL~f.l-3 
PI - 'l .. 'l·"' X. 1.. Jt ~ .: .. .J. 'l ..I I .. .J. 'l 0 
LuU'IIU~ ~ fll'l1Lfltln l1PINnUI'l1~f3~tl1t~ u1Vl-3\UJ~U~I'I'lU l'IV11JOVi'ltl-3\.f'ltlfi1Jn'lU 1Jl"ll1ll'l 

fll'l1tltm~t1~f,...1tl~L~!J'l'!I1C\I tlth'l~n1::~1n11L"1LftUL~Nt"!JLii"'1" a1ft'lUL" LOP~if'l.fftl-3\.fTtl 
;i ~f" fttNil Lfll '11::1.f\.f1tJfi-.11CU 1tJ1Ji"f"~'l!J L\.fl'j L"~Vitl"t::Ufll'DL~ """'::IA'tl-3LJ.i~"\.fftl M:: t"f.J 

Lli"'D1" a1L,;uu'l~ttfll'l~"t:tW'l~1f1-3LUU~;tl~U'II~t"!Jifl~-3 

~- ~ 
fll'ilJJ~\1fll'VIIl.,. 

'l iJo ... .P- 'J! .. I !Ill J' ~ .:. 
U -.,1JUflltl~ U fifll·rr "~ fll L'111~1 ~lJ Vl1J1Vl l'ltl'l-3 01'1Vl1-3 Ll't!J-3 Uflti11Vi ~1 O'!JU Vl-3\J.O 

LVi11::fll'l1~n1'l\.fU1"1-3,~Vi!J1!J1~11ttL~Ln"rJCUI11Vi Ufl::ti1::~Vlii11Vi~-3,~\.! fil tl ~ LL Vi P\ vl 

~~fl CltlL~tj1 Ll~ULVlflltUtft~L\.fJ.i~t.ff1~1Vl"UVIU~-3 LrhLU~1U011UUtin Ufl::LflU L'JIU UCllJ LVIU 

uutim~!l-3 LL~UL~f.J-3 \.f1tl LL~n'1::~-3itlVI1-3111~~tl ~~\111'1\I LUU!KU LL"LU~0'"!::n fl1'ln-3Vl1-3flf1u .. 
L~!J-3LYh\!u 

tltl;ittl flltl~Ufif'IM~rf (Audio Compact Disc) LUU~il!J~~1n'lutr~tt.,uu LLft::~n 
"ttQnL1!.mriui'l\tltj1 ".;I " (CD) 01'1~ tltl~ttl flltl~~Vif'IVI~~rf i1fll'l1~U!J~~-3~1nnLVi11::tj1 
flltl~Ufifli'IVI~~rfl.\lt.~rtVI1-3Lft!J-3~ij'1~1Vi~-3~1nLVi'11tLft!J-3~L~ijfll'l1~{"L"tU~1nLnflL;\!I-3Lftf.J-3 

A' ... .: . .. !Ill ..I • ... .. ,_ .. !f .. 
"t10 l'tU1l1J1J Utl0'"110U fll'l1~1'1-3Vl\.!'Dtl-3fllft\.!Ll'tf.J-3VIU1~11JUVI nt'NlJUflltl~ LLVi filVI l'l~fll rl~~-3~1 n 

n1"1Jn'lU ( noise ) LLVI1J'"I::LJ.itl110!) Lfl!J 01'1fi1-31U'!Jtl~Lfll1tl-3 LflUflltl~ LL'Yif'IVI~~fl-.::'lf'1::1J1J'IItl-3 
LL~~ (Optical) ~ijl'l'l1~a~-3i!!Jn~1 "LflL'II-t~f" (Laser) ~1LLVIUL;i~LUn1'1thUftC\IC\11CULUitl-3Lft!J-3 
(Sound track) LL~ULft!J-3 \.f'itl'"l1n~u1lJ LU-i L\.ffln'"l"ln~'l LVIU'IItl-3 Lfll1tJ-3 LflULVltluutin Lft!J-3 

.,.. of 
Rtt~&.LWPI"IItft ( Compact Disc ) 

l'ltl~ LLVi filVI~~,r LUULL~ULft!J-3'11U11'1 Lfln~~1~11nuutin urt::Lriuicy cy1 cu'tllilultl 
. f, 

LLlJlJ'IItl-3 ~~l'ltlfl (Digital) t"!J'"I::'lfLL~-3LftL'IItlf (Laser Optical) LU011thU.fftl~flLLVIU011Lf\l'l .. 
L4~ L'll1 dtl-3Lft!J~ L\.filtlU UUULft!l-31-3 L~~ Ufi ::'"l::thu.ff~~ft t" !J n 1'1Lft!J 1'1 ft'1::\.ftj1-3U ft1 !J L4 ~ 0~ 

u1L'ltuitl~Lft!l~ •~-.::~1L~Ln"m1tlu~::Ltitlu'Dtl~L4~ (Needle or Stylus) LUU'l~~'l~\.fU'l!ILLU~-3 
' 

ftC\IC\11tufi1\.fU1~LLtlrt-3ftC\IC\11CU"t1nLLNtl\.I~:Ltitlu'l~~1LUUicycy1tuLlifhr~'l1~clL~f.J~ LL"LU -~ 
tr~'itl-3flltl~LLVirtM~rl'"I::Lflfim1LLUft-3rn~"t1nn11tliri~~'l!JLL~~1JULL~U~~rt1~~1LUUftcycy1tu 
'tlifhfll'l1~cl LiCtJ~ 
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I 
I 

I 
, I 

uUu~~IJ Ull~~~lf Lfluwlulftl4:~i!n1f~411iiLflU-ol'ft~li'W1 L!lufuilft1J,U1 ~ 
4. 7 Q'l\4ftl 12 LtU~L~I'I1 futtl~. LLeJUcbJftJfi11'~LilUfUUWttf' Lil. UfUftfl'lftjlntJtl.arfUfl'lfL;,IIi'l 

1tltJtJi1~1~fl11lt-..:L;,"fu1A' fu~ 2 Lf1UfU.1,fUL~tlfC\IClJ1NM1flffl\Jflt~-..:d~UtftMtU1~1 
LftJn~1 ~~~tl~il.LiltJ~ t"!l'JNt~1ll-.:t'l~'lt~t~«fluut~,A'~ lll!ltlClJcy'ln.a;:Qm~uuuueJu 
LilU 2 ft'n~N~~tl A''l!ln11V"1t\4ft1JrltJA''1!Jn"'~'-11~Uf~1 uc.:-.~~~flUA''.ltJfuttH~tt ti1M1l1 

~·L~!J'lrfU n11iltl~riULLeJU~ftlfLLft::rfU011f~~LLf~LftLIJitlf~iJII'l1~\4U1U1t~1N 1.2 ilftft~fl1 il 
~'DillfmMLLft~ 1.5 LLft~~\41,rClJ"lt~hM1l1'L"tJ rf1Jn11trirftthLLft~LftLIJitlft"tJeJfl-..1nn111fnLM 
ttl~fl1 LLft-3 Lft L'llflfLdtl eJ1ufuQ"ltft"111-41·1ittl ,"trirftLMitl L«ueJ'l~UtfOC.1~'tltl 1t~1 N 1. 7 

'U.Jtf!I1L~I'I1' "l~L~U~.1LLeJU~ftlf"l::ilfu~1~~.\1tJ~ ft'ltJfu ·~LULLtJift::fu~flrl'l1~·1ffty~n~'l-..::~~ 
fu~ll\'I'IL~Uf~ftftl\Jft LlfttL~fl1~\fLfllln11il" ft'l" fuiJl1~,~~fl~'lU'i'ltJL«lA'LitJ~~Lltlft~tltln 

""' .. ' ..1 .oil ~1LtiUt\'ClJqj1NLW~1f'l'l1~ClL~!J~UULn\\'~tJtUL~tJ~!Ku1l1i'utf1J1nfl~ll IJI~n~1LLft~LftLIJitl~~ 
'Vl~f!r.l1un~fu4i'tl\Jft t~t~!Ktl-lr.l1uil'ltfl~iw~, ,a~ o.8 - 1.0 ilftiL~"'' •~e.~ftttl~n1nh~1utu 
1tuu0t~tt"'i'l!JL~ft"f'l'l1~il"~ft1"LUn1cU~Lrl ~Uft:tltl.aM1flLnll1tlt11111;J"~LU1LfltJ~Ln"fuL~n 
utltJUULLeJu~iltu1" 1~tl'l n~1 0.5 ilft~LJI'I,. "l~'taJ tiil t«Ln""'l'l~ il"~ft1~ tum:thu11ittffl\Jft 

Lft!J ~'lUf'l'l1~ L1'l1tlULUn11\4~U11tl.aLLeJuatff. ::tl~1~\411~ 200 - .500 1tltJtJitlU1f! ~'lUn1:thU 

flft4ftl\JfttiU"ltLLI'IntJi1~-..1ALf'l1'fl~LleJUL~tN ~tl ~LftLIJitlMta~n'l1"'1LLft~-..1n'l~LU~"11fl~LleJU 
II .I 

~ftPltltln~1A'1UUtln ~-nl'ULUn"ltthU1tfttftl ft"l::Cf1JthU-.10'DtlULUt!lltltl0~1t\~ttlUUtlnt!" 
.. .. . 

'lltl~LLr.lu 11t~t,uuur.lu~tl'futln"l1n"l:il'D\!&1" .7 il'lu\\'1~tr~-.:il'!lu111 3 0~ Lft~n11"ilil~t·ri" · 
:"!!. ... . I 

M7tl"L~~ 1'1" '( Mini - Disc ) "M D" I 

.,,..,u~u~~ L~i.J I ru ru 1 n.au ci:UeJu~ ft 14'-..:Q n'J!u~ nLftJ~rfuLi~u.;11Kti tJitl L dtl~ rfuLtiU 

'l~nUMtltli'I1JJL;j~u1ft01LLft:-.:'lu-.1nA'1~LU ~u_eJu~fttftltlnf11'!1ULLr.lU.-3"l::tJi1~flULLr.lUL~!J~~ 
7tNL~tJ~"lt'lU"l1n'lltltJUtln~"'lULf1t'l~t~' ·'l.a t1-3ueJu~tffLLl'i-'::'l~-.::tl~\-f1~riu 1.6 hlf'lftlU IK-3 

ttutun1ri~'l1-3l'i1LLMU~'Iltl-3LLU~ftff-..::lf~~jj 'l'l~L~tJUtN,~~'ln LLft~fUfttlULU01fe.!il'l 011 

,;'~LLeJUUft:n11'A~ri""l:lftl~jj~'l1~~Ufi1.~ ~ ~\hLfLn"f'{l(y1N1JULLeJU~tff1dt 2 ft'lU ~tl 
~'lU~Ulj'lLf!JU'Iltl~LLr.lULLft:~Uil'lL1tJU,l'JitlL~ \4q~LftJ01"1 "UWft'VI" · ( Flat) M1tl "LlftUJf" ( 

Land) riUft'lUttltJ~LilUMf!~M1flLfludJu4~L UtllL'lN~LTtJ011': \;'VI " ( Pit) fll'l1~1n11tl~'A'VI 
th'~~,ru o. 11 1~fllftlU ilf'l'l1~·n~1~t1,.~~ru 6 hlfiiHU ~'lUfll'l1~tJ1')1Jtl~~'VI-.::LLtlftLtl~tJu1tl 
m~Kn1iN~1itl~f'l'l1~rlttl~tfcycu1ru~t!u~r·. tlth~UtlfJ~'t,tl'lt~1NbJ~1n'i1 0.85 1~r11tlU ' 
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LLU'lt~~,'fJ~~'ri~L4u~.!tl1nuLitJn~1 "LL'rlfn" (Track) LLlfitt::'l~tfl~LL'rltn"'::fl~,h~nutl,-::~1cu .. 
1.5- 1.6 UJfl1tlU ll\1U'lULL'rl1fltJULLUU"'::Ufltlt=~1CU 20,000 LL'rlfn ,r~LLft\.\,LLft::~'rl "'::L~U.t''l 

mttiUft1Kqj~LL~~LftL,flf"'~~1n11fhUnl~tltln~nL~\.\tfcyc\pcuMPitlft 

1-----120mm dia.,---''------1 

ll-----""'116mm-,-. ,_----fl 

~amranue · 

Clamping area 

tum,~iPJLLe.iu~~f4·hn:r ... ,uuiifl'l1~,-,'l,.u11A~~,nfu tP~tJ"''lnul~'rl LVIfHP~fll 't~ 
~~1~Lfll1fl~fi~~LLU'U~~rf~'t~ftJm1tiftJtlt~LLtt::'t~ftJn11,;'~t~u1~1LLf'l ·~~1~11tl~fliJlLLU'U~~fif 
".!'"! " ..1 ~ """'... • ¥. ,J(, Jt " • ~ ... ,. ... ., ...... LIJ'I L'U11fll 1 PIUYJ'U'rl IJl'l LLft::nn~'ln~fl'l'l~~~!J'l Oftntl"11tl':u.tlUUtl!JO'l1 Lflttl~'n~'n LLtJ tJ LII~VI~'!Itl 
... • .. _ ~ .t: ... .!'I .,.. ... ... 
L1!Jn'l1Lflttl~ "DMM- CD Embossing _Recorder" Lll~rllt. !Jtl7~'rl Lfllft. Ll.JU~'nlt!U'l.~LII~ 

.... f. .. .. • Ilk~ .1' ... -' .. .. .1' 'I.! ~~ ..... 
LL~UII~rt,..::~1~11tltJUVI n LLft:: Lft'U LIJ'I L ntl-311'11\.\LII!J'l LLft::IJ.JtltJU'rl n LLn'l"':: u-~~1~11tlfttJ \4nJtJU'rl n ,, .. .. 
L\4~L~ LLflU"',U'Uif~1~11ClU'U~nLLft::LflUtA'~~ 2 A'1u ~n~,fttJLLtt::uu~ntt.4J.iL~ .• 

.. 
mm'l LLUU~ftri' rA'U'lUtJUU iim1~fliJI\4ft'ltJ'li> 4"11U 011~fl1Jl tlltJ"'::tf LLUULL"''l LfllfltltJ I 

~' J 

~'ltJ~'1,..-3~~~futt'ltJL1l'n'1:: C4tJn~1 "tr.it~nl'l~" ( Polisped glass Plate ) ~11~ Lfllfl~tJ'~::Lnt'l11 
Li~ULLUUftlUtl~tJULLUULL,-'liifll'l1~\4'U'lti1::~1CU 2- 3 U1~.~UJI11 ujtl~11~~nfl'l'lL~LL;~,r'lLLf'l4t::,l 
~nfttlOtltJnLtiU1LLUULL"''l~Ltll.llfltltJ~-3VItl-3LLI'I-3'-3"'::iil'l'l1~\4'U1tlt::~1CU 300 U1tUL~IJl1 "''ln:~ .. .. 
UU~-3U1 'ttlv'h t,X Ln l'l\4ft~ft C\1 C'\l'lCU tP~tJLf LL~-3 LftL,tl f LLfrn.l'l 'ttl U11fltltJ ~'l!J ilLnft\4U1ti1::~1CU. i 

1 , ;·· J 1 
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I 

I 
0.25 ilflfl u.J 1'11~ n f'l f~ 'lt1 mtu'ri1n11fttln U~UU."''ltltl n LtJ"-.::L1-tfttl LLc.i'IJLft1-t::~tJ1::nu riu ucJu 

'rltl~ LLIM~uu\1 n i cu cy1 cu~ ill nttcu:ailu,..~J.Jtl~ ut\''l t~t!Juc.lu tft,..::t~t:: Lil~~'l1tl~fut~~IK 1Ufh~ . 
ft'lUiK1 UU ut~t::ijilL~ft~Utl ~ L ~tl~tl~ ri~"'l1;ft!Jl4 1!J~tl1'lt'lt:: Lrlll furiu tf CU CU1 tu u,j ri tl'IJ~'lt ::\11 

~'IJ1lUU LLc.IU~~rlLL,j~IJY41tJli1 n11 "0~.!' (S mpllng)·L~tlt~t::Ltlf~fli'ILLcJU~~f'f;1U'lUIJ1n1LiK t~t:: 
~tl~u1fu~ Li:lu\'ltl~ LLl'l~tltl n Lft!Jritlu tl't!JL ~1!.11 L~~flf'l f'lfltl L1l'l1tlfl::ft1!J\'Itl~ LLl'l~t\\' L1-tfltl LLIJi 

ucJULfl1-t::~il LLc.IUilL~fl~Utl~ '1~t~t::tl1ll.] Lil~LL,j~IJW f4J.Jlf ucJu~~fli'tltl niJ1 LilU;1'1J'lUIJ1 n1t!K 

u.c.lu~~ f'lvl L~ lit~J.J\11Nt~t::~ n Lf'lfttlU IK'l!J~fl'~::~il Lil!JJ.J Uft~U~tl~ riu L ~tltl 1:: t!J•JI\~1 um 1 tf~1u 
IJit~hJ I 

~ft t~t1 n f'l'l11J1tliJ iltl'rl1~iK1Ul\'l f'l u ift~1::1-t~1~U11JYI iiiJiilLLft ::u'ltffi~fltl i ttlf ~ fll'l u.c.lu 

CD ~~11J11t1UU\1nicycy1NLft!J~LY4MLU1' . U~~"tlft (Compact Disc-Digital Audio: CO-DA) 

~~ LilU~tl'l!Ul'IUU\1 n lf'l!J U~~ (optical medi ) ~~dL~tlU11J1 Lf LL YIULLc.iULft!J~~uu\1 ntf q1·cy1tu 

Lft!J~LU1'::uu t1u1«t1n (Sound Oisc-Analoq Audio : SD-AA) il'I!JLf1'~'J'llil'!tlft1!JLL1-tftiJL1fJn~1 
· 1.l'lL;iiJ (Stylus 1-t1tl Needle) li1n11L,1::iftl~1l'ILilU'r11~!.11'lflfttlii~~LLcJU 

ityCU1NLft!.l~~uui1ntN'LI~LLc.l~ CD tr-.,uuil1-tft1!.1U1'::Ltl\'l u.IJitun11UU\1n1J11)J 

IJ11'11J1U ucJu CD LY4fl~~~t::~11J11'ClUU\1tt!K 74 u1il ~~~~t::'tiKLft!.l~~~n~1LLc.IU CD ~uulin 
~~~1NLft!J~1-t~1!J1U'l::Lil'rlfiiJtl~LUUc.iUL !.l'lOU~~n~1 "mixed-mode disc" tfcy~1tuLft!J~ 
\'IUU\'Inft~U'IJLL~U CD Utln~~t1n~~t::LilULI!J~L ft~LLA''l V-3iliCUCU1NLft!J~1::Lil'r1~'1.11 Llfun 

1. Waveform Audio Lilulcy~1NLft!J-41::uu~;IJltlfl~~1ll11'ClUUi1nuft::LriU~~t1h 
1-tU'l!J f'l'l11J;1\41 1'tl-3t~t 1U'llil~t u ;~ (Hard-di~c) LULf'l1fl~f"ttliJVC 'l Ll'ltl ftl1J.J1uui1 nft~UULLc.lu co 

., I . ..! ..1 ., 
Ll'I!J~11J11tlUUi1.ntlf~~1::uu mono LLft::'r::~u stereo Lll!.l~~t::lftl~U1 Lthriuriu Lf"t'ltN\'I;it'l,r~n~-3'1-1 

t~t1Lft!.l~ (sound-card) L"llu Sound Blaster,..~ ProAudio Spectrum Lilu~u 
2. AMPCM (Adaptive Djffer~tlal Pulse Code Modulation) ·LilULYif'ILULft~'!ltl~ 

m1'uu€l'lftl~ftL~tl~~~t::tl1ftl\fftJ.J1uuiint~1nfutu"u~~il,u1~tL'rh~J.J IK~Jumnl\Li1n. L.ft!J-1 

'(, v m'lftt'li(u~t\\'ut~v ft~ u!Jit!Kft~~ft~L~IJ~ .-3 Ldt~ LtJi!.lu Li!!Juriutf cu CU1tuLft!J~~uui1 n tNuu 

LLc.lu CD ~'lLU n11'UU\1ntfcycy1NLft!J"LU'ltUU AMPCM t~t::tl1'::1-t!i~tLdtl~tlfa-3 \ 6 '!lti-1Ldtl~~ 
tfuui1ntfcucu1tuLftv~1.uLLe.lu co LY4ft·f I . · ·· . 

I . ' 
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3. MIDI (Musical Instrument Digitallnterfate) ~fin1~Qdlu'llti~..tLih..1~11Jl'131U 
n'l'lL1tl~ "t) 'lt'-'~1./l~tJ 01N'-'1t U111tl..tl'IUIJI1i! crt fft1~1'1Cl~tft~1-3ft11~L1!J..t L vtt'd\lf li''l!J l'IULtl-3 

Uftt6..tLilU~11Jl'131U'J't'-'~1..tU'J'tLYII'Id1'-'fUtfcycy1tuLft!J~L111f.IL1lYf1tLft!J-3LYffNLU'1tlJlJ~~l'ltlft~ 
'1'l~flltuln~cu::~\li'fun1'lfu1tl..td1'-'fu~tln'lnl'uft::n1'litlft1'1LYI'lf'l~~1fiiJJ n11uu~nLft~..tlu 
T::uudft1~1'lntl'1:'-'!i' "~u~\~~~1n11 LLuu AM PCM t111f.l L1lvt1::Lrlt~ Lm!Junu m1uu~ n lu1::uu 

Waveform Audio .._::LilU \ 00 ft'lUYI1..tli'1U'Jtw11Yf,!Ut~rim'J'LU~!JULUft..tLLI'itlU1-3Llfl 
' ~ ' 

I ,.. , 

~1RfJ1U •• 4~~U~-~~ftR~RtR 

lun1'le.tiP~flltl~uvtfll~.ftlfLilummlijJu11'ft'llun1'luu~n«cyru1cuLft!J.:JL~ft1JJ11Cl 

th \tltfl.li't~ tl1.:Jfttl'l'l n ~1!J tl 'lt'-'6" uft::ihJniYiill1~ J.J 1 nfu 'lutr,,uu'lli'il n11tl1 fltlJJ 

UfifiiYI~ftffltl'l.f.:J1U'luli'1U.l1-31~10~1!J fll'l1~ft1JJ11ClLU01'1UU~nftl\jftf'i1..t1'Dtl.:Jf'ltl~UYffiiYl 
I " ,: . 

iiftrfft1~11flUU~nftl\jft~'-'ft10'-'ft1f.IU'ltLilYil1'-tUlfi11t'JCUft~lJ"l'Dtl-tflltlJJLLYffilYl~ftrlft11J11Cl 

UU~ n LUftlJlJii~l'ltlft ~-3 Liluftl\jft~JJ 1~1natltJttLilYI.l'l~1~Lficy qJ1 tuii~IJltlft L'-'iltlUnU ~-3 
LilUUU'lYl1..t'l.un1'l\f-.,u11hffl\jft~tl~LUfl01:tNt"JJtl~fC\J"\J1Nii~IJltlft).I1UU~nft..tLUf'ltl~UYffiiYl 
iiftfll'lli' 

.._10ft01:ttutn1'lLf..t1U'Dtl..tf'ltl~LLYff'l~ftf'l11ilr~'l1~ft1~11tlLU01'1UU~nLLfttLflU\If 
tlf.h..tn~1..t'D'l1..tfu Quil'l;..t~1JJiln1'lCJiflf'ltl~U'Vif'lMftrltlfln\1~u1tnr~~.1rifu"1~Ltlli''l!J 011 

CJfifi'Dtl./1 ~CJftl'l .11..t1ll"'ttltl n UlJlJ L~LilUJU UlJlJ'Dtl-3PIULtl..t~-:::\l1flltiJJ Ufi fiiYI~ft r~1tJ'I. f..t1U'-'ffi nu 

~tJ n 'lNYI'l..tli'1ULlfl iii!J L1l'Vi1:: ~ CJftiJI;..ttKtl-tftfN~1 1'1131U'!J.tl..tf'ltlJJ LL ~ f'lYI~ftfllfl,:: L '-'~1 ::nUn1'1L f 

..t1Utl1t"LilYI'llflfu L~tlL~~lJflflf'l'lli'Li1tln'l.fl~QOU'1tLilYitltiJ..tL'-'~1tftJJ 

... !/. I .. , 

n1fft:~4wnV1~URtfll '' 

01'1U1 LL~UiiftrfJJ1 'lf nu Lfll1tJ..t Lfiu,::rlltl..t~..ttfsl' lfl'lt.f..t Lfi'l1t~1 Lfllfl 01'1ti lflfift1lfl L~ 
~1 tun1ri1'l~P~ lll'l1~ll~~t::Vi1 'l~u~uiiftrfLiilflf'l'l1~ Lft!J'-'1f.l\li' i~n::~::ilutmt::Vlu .ttl Lfll1t~..t Lf4u'ltl li''l!J : 

IK-t,lu fflfll'l'l1t1'..t 'lum'1tl1 u~uiiftf4'ltl'lfnu Lfll1tl..t Lfiuil!K..td t 

1. 011-flJLLLLUUiiftt( ~1~~~~ftlJfL'lN~ LilUL~1ftt~tlULLft-3 ~..tlJfL'lNQLilU~U~ft-3 . J; 
mfticycy'ltu ~1ili..t'llfi~11Jl'IU-3 L"IIU itN1tl!Jf'l'l1~ftntl'1n~JJ'l .._1001'1'-'iilJ'-'itl(u ~~t::Vi'lL~LLft-3 ·.f 

LftLt~tlf1l1!Jft~\tJUJtl..t ifbJtl1~~tthUtf[\lcy1N\Ifl 
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2. ritlU011'Lfh~f!l'lf~~~·llli)1a.J ~tl111LLeJU~fttfritlULtUJtl illfJn1N1~1lhtJ•Dilll\tU1 

LL~~~JJ L~ II ~-ttl UUeJU~ft fftlth~ LtJ 11 L~ L~ ~111J~-tft Otl f0\41tl ~Uft~tltl-3\tC,IItltl 0"11 n fl'l 

. LLUU~t1fil L~tl~fi'lltl~'Jtwl1ViLifJ~~~ 

3. t'h\unffil~i!~'l11Jftnt.JTnJi \tU1UUUtl~a.l10 \umm1~'l1JJft~tl111 Ldtl~~U\t'ftl 
r . . ~ 

LLtltl ti1'1JJ 111'b.Jt!K ~ft "'~~fl~L· ~1fl1fJ11UII U1'iJJ"JUU1 L411~711J ftm.Jfntltlfl ,"11 n\l'u\~f~1~ 
u~~ L~ t'l{uti n ~f~ L~tl \®'l'llfl~LLUU ~ft «~ftil'VI M1flti1~"1~Lf~1tJ1thl-tfU~1~'l1JJft~tl111 
ue.lu~~ fll1l'lu L 11~1~~tlfl n uuua.~1 Liiurhrn~t 1\tftJ~1~'l'UJft~tl111 ue.lu~ ftff 

· 4. n1'lU1 ue.lu~t1'ttl'l1~MLUT ~'lltl~L~1tl-tLrtU"'~~tl-1'l1.,fl~LL~7~n1,.UIIH ·~\u 
'l1-3"l~01'-'U" LLI'IT'!IU1t'l'lltl~ ue.lu~ftfli' uc.~ 'lUJJ1 n u«'ln1TU1 utlu ~ehflthtfh tu11-t LLI'IT'Iltl-3 

Lfll 1tl-3 LftU"'~fA'tl~U11K 1U~ LiiUL~1 ft~~tlU ft~,_.1tl iK1u~ tNT\ffttfcy cy 1NII~1ft~LULLfiiT11tl~ 
Lfll ffl-3 LftU 4 I i 

5. \tfl~"'1 OU1 UUU~ft,{'hJtf-3 Lft!o~t LifJU~tJLL«'l ~'lfU1 LLUU~ftffL~tJ L4i'11Jltl-3\41t'l 

l'lft1JI'11JJL~JJ IJ!tlo~t1n~ut«ll\'ll'l1~UUU~ft ~LLU'l~~LU~~tl101rlci1tJLYIL~~'t~il~'l1JJ~tlULLft~ 
fll'l-1JJ~U~~ «1JJU1 utlu~ ftrlLLIJ! ~~LLUUJJ1 L ~ftlUOULUIJitl~\41t'l"iu L~fJ'l~U L~1'1~11t~~1L\.\1l'l 
'llt'l-3LLe.l_u~t1fli'Ln"'tltJfu't~ 

6. tl!l11htl1'1QL111JJ1'l1~~1Jutl ~ftff·~Li'lUL\t'J~1\1tuuu~ftf4'0"~tl't!K 

7, 'l~tl-3tl!l1t« ue.lu~ftffl'l n,.. t'l,.riun '~""" "'~~1 t~il'l'lltl-3utlu;ittrf "" n,.1t'l 

n7~L'VI1~'t~ 

Lfll'h·uth.tAtiNU.Ytfll~a•" ( pact Disc Player ) 

Lfll1tl-3LflUflltlJJLL~fll~ft,j' Li'lUl i1tNiltl~•hLi~U~fl~LfnuueJu~ttlftl'ltJL1l~1~ L~T1~ 
LLUU~t1PilJ.ift1JJ17tl~~t~tl1JJ1tfnuLr~1~Lriu 'l~Lil'VI~u,'t!K L~1fl~Lriur~t'lJJLL'rffll~ftffu~~1"1~Liiu 
Lfll 1tN LflU~iJ ~~ L \tiltl UOtJ tll1tl-3 LflU ueJu Ll$ LLJift'lUtl T~Ot'ltJ11tl~ L~1fl-1 LflU"'~ U" nJ11~ OUL ~11 ~ 
~1m1-t1U'Iltl-3L~'ifl~LflU"1~~1~1ULU1~UUI ftii'VI'Hlil~tfi-3,.JJIILLft~"'~~t'l~L~tJ-31'1N~Ufl1 UJ\~ 
lf""~nftlilll~fi111LII1 ut1no~t1nduuudu~ft 
tJ 'lift~ LrltJ ') ntJ4i't'lldfl11tl-3 n1 TuM'Ilfll'l1JJilll 

\i1~1ULUI'l1~Ji1-31 tin~'lfJ 

394 

~ 

LYifJ-3 u.t"'~il L'flM1~4i'tl\ffttlcy qpNLifJ~ LYh\l'u !T-1 

ft'liiLLft~ftlldftnffttfcycy1N~'l1JfllJJ(.a\t'l~'lltl-3n1'l 
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LL,jutiattR' ( Disc Holder ) 

ilfl'n~N:Li1ULL~TL~tll.IL~htltln"'"lnLP~ie~'t~~1~fu'l1~LLcju~~rftNLU ~'l'lll:il~JJL1tJn 
~1 OPEN /'CLOSE ~f'l'lUfiJJ.Jn"l1L~tll.ILL~fL~LiJ"L~tlfuLL~l.l~~fli't~hL1.JLUL~"4tl~tum'J'Lf'11l.l 

'4flt::\J\Jthu.-cyqpw ( Optical readout system ) 
I ~· .: 1'1 .J. ..J. "..J. .fii.I.J. .I - .. .1' 

1J "1:UUtl1l.l-n C\1 ty1 NU'Iil: LlJ l.l-nl)l.IVIVI"l~\.l"lVIl.\1 LL~~Lfl L.tl7 ~lJrttl~fl~U 1.\LLwl.l" ~ ~ LL-n'l 

~:tYt~unfl'u L ~tlJJ1 utJ tu{ cy cy1 Ntltl n JJ1 1 "':uuthuft' cycy1 Nd~:ilri'lUU1:nt'lu~e.1tJ rii)Uii''l tJ 

riu 
.., ... .. ~ . 

"4fi1I\JLfltl'IYIItlfll (DISC motor) 
J'l ..Jt" I - .. ~ . ..J ~ ... " .J. ..J 0 I .. ".1' I 

LlJl.I1J"VI ~ LLI:.Jl.l"~f'l~~l.\Lfllfttll.IVI IJI~'Iii:JJ nthn~fl1tl-n'll.IVIVI1~11.11')JJ nu ~,. LLn 

J.!tlL~t'lffu~~rf~ ~"ltl~"ll.\1 L~fl"l1 L~tl~ t .. tJ'Iii:Qn~I)1JfiJJ.In11Lf'l~tll.l~ftJ.JlfUfilli'tlth~L~tJ~~NVJn 
1:t1:"'1n1:uu LIJit'l t'l (Servo system) L~tl t~m1thuftl~fl~Lii'tltlhJ.J"ltlf.h~QnrA'tl~UJil" L~tll.l 

,_.U~tJLLtl114f.Jtl (Display) 

L,jl.lri'll.ln11LL~"~I:.Jfl'!ltl~ftl~fl~rl"l~·U,.JJ1"'1nLLI:Ju~~f'I1ULLPifl:LL~l.ILLfl:U~~1JJ11tl 
LL~"~I:.Jft'!lt'l-3n11ri1~l.l"n11Lfll.l'!lt'l~~fLtl~'lil1n~JJ,j1~1'!lt'l~L~"4tl~Lfll.l 

ija.Jfii~\Jf2a.l ( Control Group ) 
.. ~ I I - .. ... • , I • , ..J e .I( ..J ,.... :',l 

1Jl.l~') L~1tl-3Lfll.ILLI:.Jl.l"~f'l'lii:JJ ~JJ 1'11~1~fl"ltl ~JJVIVI1~'W1VI~t'ltl flll)lJ f!JJ.I LLfl: 1111J7n11 

Pitl~fl l.ln11Lfll.l'!lt'l'l Lf'liB~ ~)J~~nfl1') Lli' LLO 
. .:· 

1. ~JJLU"- D"Lf'l1t'l~ ( Power) L,jl.I~J.Jf'lt'l!ILU"L~n1:LL~L~YhL\4f4Lf1LULfUNI11tJLl.l 
Lf'l1tl~L~tltA'tl~n11L~Lf'l1t'l~~~tlJJ~"':vi1~1l.l LLf4:iJ"L~t'lftlllJJ1~n1:LL~L~~1L~f4~1ULf1LULdtl 
tA'tl~n11LflnL<fr~1U~1tlLf~1l.IL~~~ti1J~tJLLfl'J 

ET 201 (ET 303) 395 



2. ~tJLftU ( Play ) LilU~S3~~ilti,JJL~O'\tcbJLftULLUU~ttlr ·· 

3. ~JJL~u,.nl1~ftl~J.JA'uw1ftlijfl11l' 1'1~~1 ( Fast~ forword) Lflu~JJ~~1m!1~"llt 
. t ... ' ' 

i'lthuuft.alfiLIJitltltl CiJJth\.!11fftftl\jfiLt'-l~utYl'lt YJMtl.:Jn'lt 

4. ~s.~rltltJ~i~,..'!tl~iJtliu,..,ffla.fttif ,..~ ( Reword ) Lilu~IJ~~,,..a,~"l\\'t.l'lthu 
utt~LflLIJitltltlthumttftl~ftli'tlu,..l~"',,_,~«fl~n'l 

5. ~,.,,..~IILriuf'l'!JNt (Pause Hilu· 1.J~ti.,,..a,~,..~"'n'ltLriu'!Jtl~uelu~ttf4'u1~ft'lU 
.'l'liltLilufl'n~Nt~~l'ln'ltVi1~1Uf1M1'lLvl1~~ fLft~Lri!tl~'nfflJ.J~41t~1~1Ut~~uYI~tlftl'I~JJQ 
tltln 

I , • . . 

6. lju~M1ni~1u < Stop J Lilu+li11141ih4~~n1ni'N11ittHIII1tNiriUYJntl<lu 
,tJ4.'lf'lf1N ( Signal ) · ~ · 

· · Lilu'lltl'1~1,..full1tl'CUqi1N~Lri!tl-'L;. uu~u~ttri'l~utlft'li~lcuru,cuL~tl,htltlnJJ1 
'!I!J1!JL~tJ'I.!tl1t111furi . 

1. Line out LUU'litl'li'UCU1N~Jftl'l.! L~1l1lt1Lf'lLPI1fl'1.!1'11 L'IIULPI1fl~'!I!J1!JL~!J'I 
U,1fl'l~ftJJiCUCU1NL~!J~ LP11tJ'IUU~nL~!J~ LU~lK~. .. . ' 

2. Phone Lilu'litl'li'UCU1Nft1,:fu,j L4i'1rru1"'14«'~ ( Headset) ft1JJ1trt«'IL~!J~~ 

Lft!J 

n1fn-)'4f'mt1Lfll1t.~Ltt'UMII.I14J'ffltk.R . 

Lf'l1tl'l Lfl'UI'ltl~ LL WI'IYI~ ftfli' LUULPi!tl'l~tl~1'1~ L~nYI'Itlilntf ~flrt'l1J.IfttL~tll'l ftJftl'ULLftt 

~tl'ln1tPI'l1JJL~!J'Il'IN~'I n1fVi1'11U-rltl'ILP11tl'lcY'liJ ft1l'IL~!J'Itlti'lllllfltl1'1mi'l n1tti1uftl~fU~tl · 
u11.11LLftl'l'l~fl~"t::ll~twft11'11tlli''ltJ 1"1iun1"'~:;l . Lrt~Lfiur~f}JJLL'nPIMft14'ii1'11u'lltltl1-1iltlt:: 
iYJill'lW ~LflU"tt~tl'ILflUtltl1'1ili'JCIU11W L~tl4tt'\KL U'l1tl'!3ilfl~n1fL~1UtlfU1U~U "tt~tl'lri'lil'ln-3 

I .: 

i-3.!1'11~'1\J 

1. tltl1u1LLeJU~ft1'1111JJttJJ\jtN L'IIU 'u n'ltLYI'lt ill'l'lfl,..1tlLLJJn~1'lJJ1Lfrr'lJLf'lifl'l 
LWt'lt4jtVhL~Lnl'lfll'l1JJL~!J,..1!J.!tlL~1tNLftUf'lfiJJLL f'IMttfli'liff 

2. mf'l1'1 LLeJu~ft~ft'ILULf'l1fl""'::«fl~ ft'ILU'Iitl'l LLPiitd uelu"luLPI1fl~,riu ii1 umi~,.,,., 
I 

'!IU1l'litN~ rl1\otUl'l 1~ tl'lu-t::~tl~'l'l~ft~LU'itl'IWtlJI tltl 'l'l~Ln!J fttJ'!Itl'l'itl~LULLf'l'iLW'11::--ttlhL\\' wJu 

~ftfftl1~~t\ot~u'W;iM1tJLULI'I1'fl-l vh"l~Lfil'lmtLitJ\ot1!J 
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3. Ot"IU\41t"l\4fl-1,100'lt\ft~ttrfeftJt.Jht!JUt\'')fl'lt'lhU~U~ftrftltln"'10t'NLLflT '!ltl-1 

~"f'8-l(l'l~lJU~U~ft.rl~Li!Juk!JUf':~tl~UUL,'ht1-tUrli'!ltl-3~'ftl-3 ~~t:!Xt"I-3L~tlUUl'lt"I~LULfl1t"l-lL~ 
LitJu~tltJ tlth t~ uflliw """'~ Lvtt'l:~~~t:tht« J-3ftn1.ltn\41tl4uc.:tltl-3tl'l"'\4q "L4h iu'luLfll1tl-3LIA' 

Ut"l n~~~t1ndtl'l,Ln "~,r;; L\4'l "'liltl:Ltt.J 1-3a-31J'l-3t"lti 1-3'l1.lnt:uYin\41t"I"'IUt1-l ur~i'ti 1 t~ Ln "n1t 

LltJmtJLIA' 

' ..f L 0 ' ..1..1... 1' . 0 ,.\' • I - f · L ..1 ... 4. tltJ'l'l'l-3 Lfllttl-3 Ufl'l U \4U-3YIYI~fll'l'lJ..ITtlU LYit1:,:YI1 lll~ un tu~n 1tJ UYIJ.J 01t 

Lfllat"lu~ ... :il~1~Ui\4fltltl nJ.J'lnt:YilJ nt.Jnfl \mhutu, m).j Lri!J'lftl-3 ..;, 'l\\' LO l'lfll'l1J.J LfltJ\41tJLIA' 

5. t.J1L'ltu~;;",T~Lfll1fl-3fll'lt,:U'l1rl"11n4ufl::tltl-3 L'rtt1:4ufl::tltl-3"1::Lf1iuft:ftJ.J 

n1t1 'luLr~it"l-3 Lt\uu~u~~rf ."-.::il~flli1 'lfmt'ti1-11UI11tJLULf'l1fl13 'W '11\J Li!Jt.J ufl:: Lft!J-l~'l!A'~~~t1n 
n1t61uft"l~fli).J\IA'~cun1vt 

" ... i ... 

6. n1'14'l'IIK~Lfllttl-1LftUflltl)J u 'rtfiiMftrf fll'l1'l1-1Jl1 LL\4U-ltlti'l-lUUfll-l t:1'-1tlth 'l« Lfll1t"l-l 

LftU"n\4'!fl\4ftU L 'rtt1~"1:'ti1 'lf~tJ ntnin1!J LU~il'!IU1 l'l L~n Ufl:t.Jtl\J\J'Noi1tll LfttJ\41f.IU' 

7. tlf.hU1-lft'Jlt1tl~tJntnl'll'I1J..I1'l1-1lit.Jt.JULfll=f"!l-3 L'liu U"'OU U"'l~1\41tl'Utl-3\4Un 
tu1 .-ltl1,"1:'ti 1'l\\' Lfll1tl-loi1tl'ILfttJ\41!JL~~ Lnl'l,, mrtl1-lft'J'!IU1l'l L~ n \4!.1 "~1 Li1 ttJ'ti1fl1f.l 

~tl n'ltUrl'lf.l L ULPI~-1 \A' 
8. n11'ti1 fll'l1J.Jft::t"11 ~ Lfll1tl-lfll'lt lfcl1ll1!J~titl uijJ.J\4ft"l utJ N'!lutl" u"'lilt'ltit"l uil" 

• ..._ 1111 r ..1.!"1 ~ ... , x. ""' . ..-~ • 
Yl1fii')1J.Jft:tl'll'l ~ -uU'l!J'lYILuUrtnl1tu::n1t'tll'IY4Ufl-3\JUvt'lLfllttl-3 L'rtt"IYI'lfll'l1J.Jtl::tl1l'l L'rtT'l::"':: 

vh'lffl:t"ltl-3~Lnfl,'lnmt1il'll1Utt1J.J1'ltlL~"fltll'ILf'litJn'ltJLULfl1tl-3L~ "1LUn'lN~Lrl~-3ilfl'l'lJ.J 
" " ftm.J tnWI n 'l\\'tl'lcl1 ~'ltJ'!IUl'ltltlUijJ.J1t.JU1 L4f1Vhfll'l1J.J ft::t"11l'l \4ftlt"l1"1 'lf1t.JU1ft~ L'ifl mil fl'l tf 

" ... " 
1t.JU1LUfhLoilfltlnfllf-3 

; ... 'l ..I ..I... ' ".!' ... "-!... - .X 9. fll'ltrt-3Lfll7'fN UYIYIJ.Jtl1n1rltl1tJLYII.VIl'l ~J.J~N\41JJ..ILLfl::fll'l1J.J'IIU~-3J.J1n 

10. VJnfllf-3~ LftULfti"' CftJt.J ~tltl ut\''l"'::~tl-ltJ l'lft~fttfLfll1tl~VJ n 1'1 f-3 tl!h Lilli Lfll1t"l-1 ~'l-1 
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