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il~~~" ua~ 1 ~~~~~·~~~·~~aua~9i1~ "l ~mhau "l ~. ~"'~a~~n~aamnh~~-i~i~ 1 ~~ 
~ 

' ..... d tl I I I Q GICV..,I 

~~M~ ~~11~Ma~n1~a~1~~aa~1~~a1aaa1~ 1~aLuM1~aa1~a~n1~~n~~nu~1aa~~1~~ 
w • 

' " tl~~·~ (bowel and bladder training) n1~n~~vUMqMn~~~,j1~ "l 11 a~,~nl1~ 
I Q. ~ ~Q':c!dtxa I 

LLa~a~,~n11ll1A' lhnluiid ~~ L mm~1~nu -.~a~uL ~n 1 ~~ L ~au-.~~u~111t11wm~~•~~•a 
~ ~ .. ~ ~ 

na~1!1M'"~~au~~• 

'"L ~a~m~~nil~l~n,mi'lm~1~u (Toilet training) "mLilU1'1'l1nL ~~~nil~ 
1 ~n~'ILI9i<na1A' 2-3 ilu~1~ ii1'1n~n 1 ~m riaa1a 2-3 1 ~au ~~iii'i~ 1 iiu~~~aa11FI1'l~~~n • • 

Gi t.. .. ... I d I d w:.. .. c;; 'I# ~ iJ. ,t 
I ~n1~~~Bfl~ IIM'l~fl~n~~1~1tnn1'l~nn~~n~v I ~B I ~nv1fl1~n1U~U'IIIil1 l ~1~,U~~fi~U 

• • 

" " OUI~nltlUF111~il~Wufiauaua~u~~ n'IUIW~1~LMn~B~n1~ 
• 

I f'i "' !U .... I .. I G '1.1 .... !i/ tl I Qi d 

~~I a1,'il~ I ~n'l11MU'i~Ma~il"lU1H miW1nnB ~~a'Ult ~1!BU~1fl ~'l~nun1~ ml~ I~~ 
~ 

A'1fiMUO'i~ 1A'-iu·n -11' aa~Mauunu 

~~B'In1~~nil~,~~>ln~~~~u ~~ni1A'1~nlui'i~'l~1~1ll'~~1flv~'i1~~u~~11~'" • 
a a , " """ ~ ' .. Gi , !1.> c;;: G • 

I 1il1LLil~~mUn'll~ I ~1~~~ llil~~~n'l~MUMqMH'l'l~UMB L~B l ~11~~FI1~ 11&11 I ~nn'i~FIBfl"l 
• 

d tiQ.. I .. ..,f! .... I !b I Q 

l'lfJU'l1~1B'I11 I~B1'lMU~1'l'i~fiUfl>l Llil~I~B1~~'1'i~\Jilvfi1~M1~~Ulf1Bfi1'1B~'l~ IM~l~ut 
~ 

~unl~~nii~'"I~B'~~~'~Ltlul~a'I~~FI11~~~~qiM~l~~11~~~~~~'"nl'lWn auuau'un1~ • 
iu~1a 1tlUnl~U~'lilU>liV1~1fiB~~q ~~~nltlU'i"lU1~1n~n1'l~n\1~1llll~t~UNil'iU 

• 

.... a , co: a 
llru~ll'i'l~~~l'llMUUBfi,UI~nn1U'Il~B'I 

tl!VI'lm~iinil~~'~n~~~~u m~a~naa'll ;)lmh'l'l'llll~'~ ua~FI11~1Mnn>l1aau 
• 

.. dt.o I I 1: Q. I I C0 
1 ua~~1~1nn1~'11Mv'l~mmn~1nwm~'uUl'IFI'l>lU1>l~~11 Bl~ L n~~11~'Ul~ma,'iLLn 1 ~n 

~ 

.... . :f d Q. ... ,c;; 1lco: Q. 

1m~ll~1 1 ~il1U'i~~Nan~~'llu 1 n~FI11~il'1Uln,um~'~B1~1'lltn 1 ~n '"~~a~u1 ~nal'i'i~nu 

I lliO d I l! ... I I ~4ij0 Q. .. .... "' 

flln IIM'i~ I \lUI Mfl>l'ltfi~LL~nL muu Llil~ll!V1'1Ml'l "l I ~illUH'i~ I HFin'l~'llU~>lfil~\J~UM1 
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iJuim.J LLiii::'I::'>Un1~aJWutifll'W1J!.l>li1<J11JO'IU~'>ilU~~1 "l~U L ;nn::riil'l~ilLuJ L il'l"l~U,.'>>l ~1U 

~11a~1,.nn>~1ii11Jv>~ L ~nilm fuJ>~aJ1'11nm">~;ril>~LLun<~1n'ilmul~u L ilut ~il>~ti'>'>aJ~1 urilil 

Cii I ... d 

LMOOiJU18L'>UU (il1U 2-5 1J1U) • 

, .. 0::. a,... a 0:::. d I.H::I 0: !l.r ~ .... o. ,... olios " 
iJU1~i1~~U'I'IU1J1" L~O'I::L'>~L'>UU'>P~UnU1n'IUL'>il~L'WA ~1UL~"U UO'I"1L~'>1::~'1~'1~ 

u • 

~ c;j ~I c;j ~ I .. 

1J!.JL~O'IU">::U::U11 Genital Stage L'W'>1::L~OL'>~i1U'I'I'IU'>1~01U1J!.J'I"U i1U'I'Iil1U1::L~A 

... ... ' 
;ril~01'>'1::L~umtuu~uuuu1'1 ~uuu1>1 L7~R11~~n 

u 

~ 

'IU"U101'> (Fantasy) 
Q. d ... I .::. . c;j 

'IU"U101'>~~11aJi1~~~ilU1'1U'I'IUL~O 

1,. da c;;: d oil 1 !U o::.. 4 CO c;;: c:id 

i11~1'>Pn~'l~i1P1Ufi1'W1Jil~1J1"L~0~~11ali11Ji1aJU'>UilU1'1LLn'l'>~ 'IUL~OLiiiO "l~Ulu'Wl::L~On~ 
' v . a.... c:0.... • ....... "~ .. Q. 

~11~U'IU1nLOU10U Fantasy life L~OaJO'I::LLi1~'1ililOnl'ln1'>LiiiU ~ilLiiiUOUL~OilU ~'>il~ 
' I! "' • .... ... I ell b d I I... c;;: I II c;; .... 

u::UUO LiiiUOU"0"1 LL"P~L~'I::I.J~111.JU'IU101JUU1'10"1al 01'> L ii1U1J1l'l L ~OOU'Ii11al1'>PLLUOLLU:: 
' • u 

Q. Gi Q. ... a I I 1: Q: I Gi> .: :. .... CO) Cfl 

'IU~U101'>1l!.JO'I10~11~LUU'I'>'I P1L~niali11al1'>Pn~L1JUUU OU1JaJLUUL~'>il'11J'I~L~P'I~11aJ 
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' ~ 

UlB~~~~u nwvLL~L~nU1~~1V~L~1,~~·1~~nunii~~v~L~n,UL~v~ULn~~·1~1~nnn~~au 
w • 

a ft .::. <:>. 1 fc: I Lc!i I t, 

~11~~~~v~ L ~n,UL ~v~~U~Ulnl~ llil:::Ol~ LilU~v~ L ~n~:::1J1V,'IH ~n~vV "' ~ 
w 

..... a ..... c;;: dLcll .......... , , ~""'"'"-· ....... , 
~n1«nnav~vUfl1 1 ~n~::: 1 ~vu~tN~11~i1~'11Ui'i~:::'ll11~ 1 ~nnuLL~ ~1 L ~nnmm uil:::~11~i1~'11Ui'i 

w w 
I o::tL t.. "' "' .., 4 I .., .., d ... I L !l.o 

~:::'1111-.lmta~~•vnu ~11~ill.f'WU!J~:::'II11-l~~nuum ~au Ltil1~vv "' 'IJV1Vn11-lvvn1tJ ~11m 
w w 

I .... c:Ci Q I I I Q. ,._ d Q ~ ..... " dQ. 

fll~ "' auttJu~~ulnl~~:::ll1VNvU~il1V~11~v~vln,~ ~11~1~n~1ilntn~'!Junut~n,un1~ • 
~~~~~·l~tflu~~~ nl~anti31U'Ilv~t~nL;v,~1~,~~tJ~l~nul tflut~a~~n1v,~t~nn~11~ 

' L ' d 0 I I at,.. I .., 4 <II 

t11m~m 'VlV~'t'lan~::av,u1ilmL'11~~11~11tl~tl~1uu1~ ~:::v:::~a~1 WIWlm~m~al~W,UL ~a~ 
w , ' ' 

1'111~R>ie1U'!Jtl~ L ~n~:::i\aa "' il~Ut!Vil~ I 'Vl~l::: 1 ~nL ~~n11 dh~1ilml~-l~11~~~~ t ~v~ 
" ~.. 'U t. I aGi.., L CO !: o "' 

n~~Un~LUJ,UN,'II~nflnV~U~1,1JitlUA~~~~11t1JUOU 
w 

"' , .... a " a.... ... " c;;: 
l>~n,u~:::v:::nau1vL~vu ltJU~:::v:::nWMU1nl~nl~il~~'IJv~L~n~1~L~1~1n 

!1.> c;;: ' "' c;;: co.~ • Gdc!ia 
~11~ilu,~aaln~avlnL'IIU,ua~u1~ilti~'llv~t~n~:::Ln~'lluav1~~1~1~1nt~~ 

w 
' L 

vlV 2-5 'IJ1U llil:::a~u"l:::I'I1Ui11tJnU,.Iimlnl~nl~il~tliYIY1Liil:::A11~n11'11U1,11nl~,ifm,;1 
• w 

~l~!'i~~~~lt~n~~il'llnl'Vlil~u~Wil~alv ~:::~~,l~valn~avlnLWu,ua~~av~au "' ft1 t~n 
" • " '1111 

~a~n1~~11 n~~~~~l~ "' t'lldl~U~~~fluttiu~u ~~t'llril~un~111ITuvV1~1~ n~~~~ 
v 

ci i,r.... t.. ~ .. .., t..G' c!i t; II t ol, .. G 

tOV1'1Jv~nUfl11 ~1VL'II~UL~l"l~~n~::1~L'1111L~nnl~N1'11quvV "' 11 U11v:::1~ n~~~~LtlU 
• w 

t, I a, l.t ~ Cil ~ d L I 

av1~iiu u«:::a~uu "' d'i~m~1nt~::'l.~ til~ lit ilu~u ,u~:::v:::ut ~n~::: 1 ~m ~au~ u«:::~t~v "' 
w 

' ' ~ 
7u~,ua~~1~ "' ~1V~11~tl~lu~u~~u,uv~v 

v 
,j ..:. !1.o ~ fi ci ci !: ~: I'"" I d I I • t.. ~ ... 

t na,ut ~ti~,>~Uil1 ~:::v:::ut uu~:::v:::n t 'll~l:::il~nil~ n~u'IJuavnumnmN'VlmUJ'II~vN 1 ilV~~~•v 
• v " ., 

c;;:di,. IIGit,lt.IQc!il ~ 
L M~l::: L ~nL ~VU~~lfiMVLt~'ll~vN,fiilll~ t tlUvV1~~10,11"i:::V:::11 

v • 
' ' ' 

1~vun~ vl~~im"imL~~ ttiu ~1'11 ~a~1~ "~~vil~tn1~aa~u~ ~:::~~atua~ • 
nu~:::'ll'il-l 2-5 'IJ1U LL~~:::i\va "' ~il1V~11~~mL~~il~ ~111,'11lVLL~1~1"i~:::'II1V L ria I ~nL *~ • 

L d c!i ~ L d d I t.. d d 

L'IJ11"i~L~V11 L~n~:::l"i~L'IJ11~V11,U1~~~~VUvUU1ilnvU llil:t:~:t:I'IJ11"iVU,U1"i~I~VUtl"i:::n~ 
• 
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' i~!JL 'il'l'll::tlfh~ii~ 

i7"1 ~ =iuu "I:: L iiurhnt7n~ L ~mmn~iilnmuuan L iiuiiln~~1~mi"l.mn~1"11lfl"il'l7flUR-i'1 L ~n 
~ ~ 

"ldhan1~1thii L 1iiTlUil:: 2-3 off1'UJ~"l.uii..:~tn~.i'mJ~utJiln1ll"l1m~hu "1::1~"l.n L 1111miri'u 
~ 

~ I d ..... .. .... ... I dd ... G 4~ I b co ....... 
L'l'lflU 1 7U7111'1711L~U1fiUM7flOU~"l.Mqm~l'l1lUL1ll"l."'L~O ll7::~'1'1017WU"l::111fJ"l.ML~fi7"lfi ' ~ ~ 

Ol7ll~U~1 LtlU\J7::ifl1lmLnL~fi"l.Ufil7L~:jfJ~~1~"l::~nli7"1L=iUU"l.U~U~fl1tl1~~1U~U 

..., c;; :; d I 4 

llqM1577U~11lfl~L~fi"l.U7::U::U fll"l"l::~l'l11~fi~1"l.UUl~a~ M~v~fil1fi17Dru1~ 
I Q .. !Lo I "' o::f I I "* a; "' I 

flU1"1U10LfiU1\J Ol7il~~flii~LnlflU1~7UU7~"l::U~A~UflU 1'111UU~fllfi"l.Ufil7~0M~fi1711U~1U 
' ~ ' .a I ~/ "" Q dt.o 'i,.o W: t; C0 4 "" I 

fil7Uf!Un~LlJUL1il1 fi17\J7U'I'Iq~n77Unfi117117fi7lU1lfl"il~fi"l.ML\JU\J7::iU1lU fll"l"l::fJ~~ 
' 

1b G" oa.CIIi.tb t,.. Gii 
l'lflU1~~~~ 1'11lU~lUl70"l.U017'1'11'l1lfl~L~Ofl1"l~~lln~ M7fl1111tlUl~ 1'111UflU1fi7flUlOLMU"l.U 

~ ti 

~ ' 
~1U"l.~qMl L MrilU"l::r.huL nloff11lii::MU~Ll<i'1n"l::r.hu~1\J1~ 

.. Q ~ b I Cll J d !ll ci .., • ~t; 
Lfl~ M7flU'ii::UUfll"l~fl~fi171'11lU1l1ULMilfl"l1fiU~AilfilUUfl01l~UI'l11U7LOU1fiUL7fl~UUl~"l.U 

' ~ 
~ I"" I it:: c;; .., I t.o f<t ........ I .. :r b fl 

Ul~l'l7~ U~ll!V"ll Mi11UUfifl1"l"l::MI'l~flU 01Liiln1~7Ufi17111U L Milfl"l.U7::fJ::UI.Lil1fi"l::~lm7~ 
~ 

' I I l.t 

tlv~rlUtlqM1~"l::LWul'l11~7ULL7~D~VU"l.UL1illAv1\J1~ 
' 

Uu7n"l.Ui7~t=iau (fl1U 5-10 111u) • 

l!. 
7::fJ::U1l Latency 

II"\~ ~-, ~··"" :J~ 
"1111'tl~l t\JU-:.l rntJJn Pl~~i.:~··e~u.>JHD>lO~~· 
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tflu~11~~~n111n01vvn1u~1n 
v 

I I oil 

R~vlJR~1 'l'llJ~~UtlOIO '1 'l.'I'IJi '1 ll~ULJilRU'I'l!JmOv'l! nl':in11ilv011l~10R':iillJR~1 'l.un\liji~ 
18 d I ~ I c;1l Q., 0 C>. I ..... ~ d I 

'l'lmutNnl':iLtl"t':i~ I ':iU\!1 '1'11'1!'1! LLP1~1UR11m1mN01':i L 111':i1~0"1n'i':i~lll1~ '1 OIJL 1110 'l'lilfl 
" 

Q., t.. .. d It,. G<' ,._ I <>i .. I Q.l "" G' d d d 

IJ1'1!'l.OOI L '>flU\ t111·~1111U 'l.Uii~R~ii~U'l.mJ11il~III::1UIIIO llil11nl':itl':itJIII111il~ L IIIOTI"t'N L ':ifl~ 

R11~il~~qt~ L'l'l':i1::LtlUn11LL':iO~L~O"'::~il~ilil01tlLNn~q'1'11~1~ '1 llt':i~L~U\!1111~01~ 

• • t.. t. .. 

tlU ':i nn"f. ':i ~ L ~flU ~11~a'~wrh ::'l'l'h~ L ~OrllJR':i L tlu.il-.1 il~~rpn n LL~n~U~VUV!JrllJ 
v v 

4<j o I d I d I ..... d I ..i I I ICj il d ai ~!II 
lllln!LIIIOI::RU11~'1'11'1'1111il'l'llnl1nl':i'l'll-lnl':i L ':iU\!iJU1~1':i 11~1'tilllll~~~tl\!Plil~IJ~1U'l.UL ':iil~\!1111fl 

C>.lt.. t..>W !L> .... Ii<iQt: ad od I d I 

I ':i1~'l.11~::111il~nl':i'l.'l'l L lllnllil1~'1'11~11~':iil'I!L 1JU111111WOI;51UTI1.':i~ I ':ifJ'IIUIII L l'tfJ~iJU1~ L lllfl1 Ulll 
v v 

.... t.. I <:ill c;l tJ c<i c:. tJ Q ai d!:: 0 

fl~lllil-lnl':i'l'll'l'l~ilnl':i I ':iU'IIIII1U L 1110~:: L ':i~1111R111JRIII'l.UL ':iil-ll'l111Jil1~1':i0 LLOI::1111111'11LI~ 
I ... , I 

R111Jil11J1':i011il'IIIIU ~'IU"'::ll':i::fln~ L 1hnua'!JW5tni'IBU"'::~nu L ~n~u LL~1 L ~n~~::il.r1'1UtJIJ 
• 

a. ..., ~ 1 ...., ' G' coddo d 

LIN'II'I'l{}IIIO':i':i~Til'lii'IR~11'1!1111-l '1 0'11 I 11'11 L 11101Jl'IR'IIil1~"1::11vlJR111Jil-ltJ 11iltJ1111111111 ':ifJIJ '1 

1 d .... 'U li<illl I 

5':i':i~lll1 UllllJ1~R'I!il1~~R11~n':i::lllil':iUOIU'I'I::LfJil'I'I::U1U lJ1-lR'IIil1~1lillJtn':iLU'W<'I!~ LLIIIlJl-lRU 
" 

~lliltJ~"':: L tlMPll~IJ1nn·:h 'l'l~v L ~OlJl'IR'I!il1"11liltJii''IRIJUV01J1'1! U~lJl~RuiJR11~il11n~::'l.n " . 
do:.. I t.. .., ~ W !lJ" 

111111ilfJ'l.UtJ1'11 111-.l'IIIUUIIIU 
" ~ !I" 

L ~mL~OI::RUOJ::iW!nuuumh'ln1':iifv'lrlU~U~1fJ;i111il'l 11111 il~ n'IUVUV!JrltJii~~U 
" I o 0 ... I 

2 tl':i::nl':i~il ~1umi~ L fluii .. ~m OfJ1rltJ;i1 L ~nL il'l B0~1Umi'I;UVElrllJlJ~~fJ~~~t1111~iliJ 'l.U':i:: 
" I I I ... 

'1'111-.~il"'~aB'uL nu1~1a~~u1111~v1J flm!Ji.,::1~'l.nu-;::"tunu.,1n~~ 1 '1'1~1\h flu~ 1 l'l'11'l.um-;1hmLn 

" ' t:0 d Q .. I c;i: I !lo t.r Q 

11111110 ':i::fJ::UI't{}IIIO':i':iiJ'l.UI':iv'llll1~ '1 11il'IIIIIO 11l\!n1':i011':i11':iO':i1\! W{}llln':i':i~TI1~1'1'll'l • 
aco '""' G .... w . .s c:., aa .... 

nl':iTI I IIIO'I'I~il::1':i !il-l~ Ill\! ~v~RilfJ'I'l~'W1il11'1fJHilUVfJL ':ivU '1 LLOI::O"ln':i':iiJIII1~ '1 '1'1 L OfJ10lJ 
" v 

I t.. t.. I t. 

l~v'I01':iL~fJU 1'1'1~1U"l::RilU '1 ~VU L~n .. ::RilU '1 ~R11~~na::IBUIIIOI::vv~;'l!'l.UR111J 
" 

<:.QCI...,. Q 1;f 
RIIITIL OfJ10lJL ':iil'l11il~R11~1lnt!OI::HIII ILOI::'l.U':i::fJ::\1 

'"' ..... .... .:. "' t::lo 
Lllln.,::il1~1':illtl':itJIII1 Ll'lilil':i1'11JRROIO 

" 
' " 

~n'IIW::'l.~ltlUllfliliJ~tJ11il-lii'-lR~1~~1UVU 
• 

' " ua::~-lU~"l::~iJEl'l.U;;1 L ~niiiOiil11111l"lU~':i1lJ L lll L tlu 
" 

, d d""' a.ll.t co O::.a t..G:.ait. .... , 
ilU1-lL'I'lilUII'tl'lllllfJ10U "tlllfJUOIIILLOI1 LIIIO"l::L':iiJ~R11~iiU'l..,'l.ULI'tl'llll':i'l111~nlllilL~ili1Jl1U':i'll • 
LLOI::'Ihll~illl'ti'IIIIHif11J":: L tlU1tl'l.ULitJtJ~LJi;h:: I tluiJIII':i I 'lh1o;un 

" 
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"' I !:: C. .., I I .. t.. 
tl!Y'111~1'1 '1 'l1lJ'INfi11Jn~nn'l101 'U.I11'1:::LLHfl'lflfl01fiU~':i'l 'M':iil1fiUTI1'1ilillJ 

iin'l::: t ~\H ~il'~ t ~u1nu11..:~ t ~uu m'luOI~'Iililn1flnm..:~1iiliJ~ t ~u'l~ii" t tlu m-:;ni11~il 
o 1 o t.. II t o 1.t 

Rfla'11fla'I'MU'Iii '1 n1n '1 n'IU il1'1tUil'IIJ1'110R111Jn511ua'l1~1fiULu~1::: 'U1'1R1'1n1'l 

I d G0 CC: ........ I d a .. Cio 

11JUillJ'ltl1'l'll'lUU il1'1ttlUI~'l1:::1fiO'lfl'l'UR11lJfJ'IfJ101'11U~1UI'lfl'UfiR':ilJil'U'MIJ1U 'M'liliJu::: . ~ 

~ " " Q ... d .... ..... ..... .. ci 
U'Uil1'11 tlUI ~'l1::: I ~n I Of~R111Jili'Uln1'11UI ':iil'ln1':i I 'lUU UOI:::tl!¥"1fll'IOI~RIJO'U I ~ill! '1 fl 

1-:i'll ~uu ii!¥"1fl11lJn'I101V'IU101'1il1'1UOI~Nilil01f~Un1':i I riu~Ufl'l1U a'!OintJ-:;n 'M~ilil1'11 Of~ 
• 

~il101'l~fl 'Mil'U Ollm5u~q~n'l'liJ1Urt1'1~fl~l~'IRIJ1U'l:::~'U~~~'I:::':illll':i'IUn fll~lll~il~ • • 
ti':i':ilJfl1 I ~':i1:::A111J-ffimhu'Md'ltlil'll ~niJ~~OI11J1':inOI~1~11111R11lJRfl 'M~ilEJ'I~OI11J1'ln 

• 
1 'li'11'1'ltlfilV1-lrln;(il'li1 a~1~nn lm:::a'l1f~Wfl UOI:::EJ-.l'Uill'lh'l··h . ~ 

I , I iU I II 

LLOI::: a'l1flil~ RlJEJ'I 'Uin illJ5 'lJ ~'I EJ'I ~il'l A ilU'Ilfl 01 il'U"i:f~UOI il-l 'llia'liilla'l U 
' ~ ' d 

IIOI:::AilUOI'IIOM11 LIJil 

'l~m-:;ni1111fiLI'Llllillli1il1lJ L rn'l'l~'l'l:::iiilill ~UL ~n1n~u U1'1flni11UAfl1UI ~n'l111 -:;::: . . ' 
I t, II l,o 

'Mil-l 10-15 il ~ilL ~n1u~u U1'1flni11UA11 10-18 il n'ln'IUV1llJtllil!inu11111ti'l':il-ltlil'IIIM . ~ 

Gj I Gj I til I I C:. 

Ol:::tl':i:::L'Il~ A11!-!ltlii'MIIlJitluH11 lJillJ'MlJ1fJR11!-I'l1lJ{)'IR11lJ'MU»OI111U'I11'1':i1'101fJLIOI:::'I~1'1 
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'll01J ~11J L ~U00\!111J\!'IffiilU"\Uian5~'UILL\J~ 
' ' v 

.sa a tlddo:;o d ~ a.... ... .s 
IJU~UIJ~111J\J~l70'1l~~"\~1J1"1J~111J~1J ~~1~1J1""\~~IJ~au (Equilibrium) 

' ' ' 
w~~l1Jm~m7~n~l ~~il M'v~m~ "Good Life" ii~~~Mil~illAUU'l~ua ~il iimiv1A'u 
v v . ' 4 I I .... dS, C!l Q. 

L ~~rNWI'I'IIJ vl'l'll'i Uil~Ul'i0~117~ ('lll-.:191"l'il1J'I'Il ~v L 'WIJ L WI'!) 
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il<~~ua 'l.<o I .. Ci• I 

01 L 'il!Jil-.:!"'ULL'l1Jil'lm'il'ln~lnna11 
..i "" G !Lr !Lr ea d.S G 

L 'iiJLL 'in (Primary Need) \!'lJL IJU~111J"v-.:1017'1ll'l~l\!vll'll7U (Organic Needs) L tJ\1 
. ' " . 

~~~v~~fl-.:!~111J~1J"\U'Ill-.:!OlU a1U~111JMil'I017iiLn~~unlU'I'I~'I'I'I~iliiL1un11 Secondary 
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Need U'lllfiUL~~v~~fl~~111J~1J'Ill-.:!~91"\'l ~ .s a .;. , .... ., 
l'iil~1Jv~IJU~UL\JUI7v'I1Jv-.:1~111JU~Ul01JU1Jil\! 

• . ' 
ol.t o o o 

!liil::"\un\i ~~n~11ii~ L ~u-.:~d1U'I'IU~1Jil'l'l'lf)~O'i'l1JiiL nmnu~111JMil'IOl'i 
' 1:: I 'Ill\!\! 

Ill cal ... Q. .... " !Lr .sc;;: 
IJ\!tiUL711J~111J"il-.:10179111J5'i71J1Jl" Ol1~'lJ77iilR111J91il-.:!Ol'i~liJIJ'i~~~Rn~~ . ' 

Q ~ Q. • .L Q II t, 

UUIJ1JIJ1J\! Ln~~111JL1Jv1JU"\U"\!Lil-.:l LLiil~IJlU::WU1UliJ'Il'l~'ll"l\J'i~"lU1JU"il1!l LW'il~~111J91il-.:! 

" Ol'i L IJULL~-.:1'1~"\~ (Motive) 
v 

~LnRi~~v'l 'I'IIJ~~1l~U"\~ .. 
'llilOvU 

• 
1Jv'IIJU~u 

' 

.S d I .. 

31U1Jv'IIJ\!~U »Jvu 10 ll'i~nl'i Ril 
• v .. 

1. 91il-.:!017vl'l'll'iUiil~LI~1'1'1'1lvl'l'll7 

. 
t. .. I I 

3. 91v'lnl'iL~'iv'IU'l'I'IIJ 
• 
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'II illl .... I .. I 

10. ~a~n1~tna1nun1~un~~v~~"v~~UA11~~1~~a~1~ ~ 
.... 0 I ~ . fO "' Ill t, I Ill 'ill 

~1n~"nnn"11~1u n~au~~~1"~1~"nn1~~n~11~11 ~~aL~1~a~n1~~11~ • . ~ 
,.... 'illdc;~o I ;j I dQ. I !Ill illl 

~~ ~1~1~~1~va'un11~~~~aa (Equilibrium of Life) LL~~1~~~~~~aa~~n,Ufi11~U 
'I " 'I " 

~.~ ~~on~un1U~~aonn~~n~~,n~~LL1~~a~'~Laa~fi1~~11~~~~HU (Rv up set) BUl~~v " ., . " 
4 d • Q. :a 1l Q. .... : tO .... .... .... 
L~B~1~~uMatn~ up set ~u '"~auu~~Ln~u~1~u ~~LtlU~~~v~~nu~1 • 

L ~vll~''li'ii"J~ L ih~~~~UL ~~ ~~v'l't~~1a "' 'll L tlUn1~Url up set .. .. 

do d .s " lliO • •co .... ...!. 'lid 
~1~~a~~~~~~aaua1nm~~1J~aa ua~~,n~,~~ll~aannau~1N~m~~~~~~aan 

'I ' 'I! " ' 

~~unutnufit~~a•u ~~t~u;~i1~111J~a~n,~~a~llutiu~~~~na~~ ~~a~~~~a~ua~nfia 
'I " 'I • 

t rla~1a m~~llutiu~~11~~a~m~~~~n~uau ~~fft ~~,~~a~u~n~nu~~Ln~aam ~av ~ 1u . .. 
.., lii5 4 c:f I 'ill .. 'ill 

aut uu1tl~11ln!J L nii!'II1Jv~n1~ t uaamttla~~a~u~~aua~a~Ln~avll 'll~a~~a-u "' ·h . .. 
... Q 

1. ~UtifJIJnL IIi'! • 
2. L rla~~,n~~LL1~aall 

.... Q.~ .... Cl .l. Cl .... 

~1fl'll!ln1JB~5~~1J~l~ULB~ ~~1~ (Rousseau) unn1~i'lnM1~11W~~Li'l~~~1~ 
• 

11~'11~fln1~AflM1L tlU,'I!LLU1~11~L iJuii~~~~v~ufia~U!il~ll (Individual Freedom) LLil:: • 
.... • .... fii ... .... .. 'ill 

L~~BLUGI (Froebel - 1782-1851) unn1~i'lnM1~11LHv~IJUn1~LUUO~!il11~~a~n1~~a~ 

~ c;; .... d .... .... .... ~ .. 
U!il!ilil ~~LtlU'IIann1~~v~1~~~~H'I!LLUU~MU1n1~ (Progressive School) 1~atl~~uuuoa • • 

W:CO .S t:.l:: CIICSI'tl 

LVlL~flLUU'i~i'IUHflill~ ~'lB~n~!ii~U~O'I~B'In1~ UH~!ii11~LL~nfi1'1~~~i1'1U~~il . .. . 
"' (Individual Differences) ~1a 
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U~~Q001~AOti10Uft11~R~01~ 

" Q oCt ...... 

(Integration) UU1FI11~FifiULv~ unflntil 

o::t J. i.< .. .... ' ,.:; Clod 
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~ !L ell 10 .... .... ..:' • ... 
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~U~il 01"i11-l'll~nil~"i'i'lLtlU'i:::~v~FI'lU-lO-lL~v~ 1'1111-J~B~Ol':i 
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develment) 
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UUOFiil "F1111-J~il-ln1"iLtlU"i1031Ullil-ln1"i'ifln1"il'l0111" (Need as a basicfor organi-

zation) 
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1. FI11~~B-ln1"illil-lU~~:::1JFIFI~ (Individual Needs 'll"iv Special Needs) 
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U11~l (spaaN T~Jauao G~a spaaN T~roos) ~~~~~LU~LU~G~t!Lt~ ·z I '5 .. ..., '5 

• ~t~G~~LaLGH~1@~1 ~~ULtHI'LUHt~tG~~LtH H@~1~@~1 
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ULtH~Ulllt~U~~I'~ ULI'~t~I'LUHt~t~~I'~~Lt~n~~~U~LUI'@~ ·~ 
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n~I'R~@H~U11\t~UG~1 t!lltm~LUfi~~~~t!llt 0 '='P o::t '1 .. I p I 
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" ~tn~~Lt~~t~LU~~l»t ~U~~@~LU~UL~t-@~1MR~~1~~~~LUt-@~ ·~ 

• n~1\tH~@1ULtH~U1~1:!11~1\~~1 
7'r o::t "toP 

~LUHtAUll.~HUtH1M~ 1 ~~1\@ 
~ " ~ L~~~~~~1@~1 I. t-L~~~~LUt-G~ ·~ 
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.......... "'"" ' ' 
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3. ~11~~a~nl~~~L~U~,u~~~~ (Need for Status) 

L ~au-iu~-h~uL ~u;hu~d~lla~i~il~ mnn,ilil~UL vl,"l,dLm::'!l~ L 'Ill! 
~ 

.... Q. co ... a ... 
4. ~11~~a~nl~,ua~~nl~ (Need for Independence) L~n~a~nl~n;;::~u 

C>"'lf• ........ ~ .t .... Q. .............. 

"1.UOl~vvnLL1J1JHi1lllfillmvl'li11~WlU "'~fln11!JLLi11"1.UOl~Hi1lii~1Jfillmvl~i11>1Wl 
• ... ... 

'i!:~~i11fl'!lUilLLil::1JUl~!in'l 'I nu LL~1LLfl01~~~~U,"I1Jv~Wi'ivil 01:: L sannv'!lUiiti~U 1JU1~Hlh 
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.......... Clo~ !Ub .... C:Oo::t ............ d_.,t 

1~ L~v"l.~L~l::~~nunl~~il~~"l.u~a'lu~ LLi'l::~v~il~~o~nl~"l.'!l>~lUil1fl '!l'l~~lfli'l::Lvlliitiit~U 

' " " ill'li11'1'1Nl 

I i,.o !U Q .... 

1. vl'li11'1Wl'!lUilLL1J1UHU'I 
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0~1 
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I 
I 
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1_/ 
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' d I 0. t1 .. a, l!5 

l ':iUn1l "Working Mold" nl':ifl"l Case Mold mJif\'11 Fiber glass l 'l't<J"\mlUfllU'll.I<!O 

'l'l':i<l~lU 
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Glaze Preparation 

L ~\ILlf<.J'U.nL ~~fJ~U"lfllll'l~tllJ ililfJII"l~1~oi~JI1-.l '1 I'D\1 fl':ilfJ ful.~lliil il1'11"1 

'lmitJLLol-.1 a ll!l:: oll'H l'tiJBU '1 'D~OlJU"l'l~il-.!'lU'I!iitllJiil lJiii~Uil:: dialil'l~m~'l;!lU ~-.!~hu 

nl'Hfjl (Firing) 

~ 

'lDI~liNlililfJiJU~UI~l~~tl LPG I~UI~tiiWil-.1 ~um~nUU'l::~lW 1200 u-.1~1 
' w 

fil'l~'l1~1'1mfil~ (Glost Inspection) • 

c:. ,... cr ::_ d , d .... d , 1:: .... ~aa 
Nil~11111'11'11fi'!!Ul'll Nl<J::On~'l1~tlfJ1-.lil:: I tlfJiil llil::l'llillll~lt:tltl-.11'11 '111\!U oltJ1111111'11~ 

• w • 

~~ii'l::u"lwim~uil:: 1 ih 1 w1~nl'lf-.~~ 1 fill wl~tJ~oltJiim~~~ ~uina1~<~::'11lilolt~uinu"l (Flushing 
• 

I 1t.. I 

2. 1'111~WU.l'llfioi1U~UtlfJfi11 6 ~~ • 
• 

"' 4. ~~nl'l'll\1 
~ 

5. ~iJ'ltlfJIU'lti::IVtlll~~tl'ltlfJINl'l'llii 

7. '1111 Thermal Shock 

" ~ "' 8, lltl-.lll'l-.1 1J.JiililoiiL~n'l11 > 350 KSC, 
w 
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d'iumJum ~~a~u"lmll'l~t~u il'lau"l~1~oi~Jn-.~ , vllu m1a im~mh i11'11"l 
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fi1'l~'i1~ilmfi1~ (Glost Inspection) • 

Q. '"' cl ::. a I d .., d 1 1:: .... ~ad 
Nil~11111'11'11fi'!fUTII N1<J::nn~'l1~tlfJ1-.Iil:: I tlfJiil llii::Riillll~1t:tltl-.llil I '111\!U oltJ11111'11'11~ • • • 

~"l~u~::u"lwim~uil:: 1 ;;, 1 N1linl'lf-.~~ 1 ~11 N1~tJ~oltJiim~~~ i'iuina1~<~::'11lilolt~unnu"l (Flushing 
• 

I ll.t I 

2. il11~WU1'11fioi1U~UtlfJfi11 6 ~~ • 
• 

Clll i,.o I c:rt. 

3. fil'ilillil'!f~U"l~lfi\1 0.5% 
• 

"' 4. ~~n1'l'l1\l 
~ 

5. ~ij'itlfJIU'iti::IVtlll~~tl'ltlfJIN11'11ii 

7. '1111 Thermal Shock 
" ~ .. 

8. lltl-.IIL'i-.1 ~lililolll~n'l11 > 350 KSC • • 
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~iHJIH 1011~fl 

~ .. 
!NIb nu 1J CYCLO REDUCER 

~ 

munun1-;~n~~nau 

" .. 
~fl~IJ CYCLO REDUCER 
~.~ 

nu~u~n~~nau 

L il~mu~Oifl!H 1011 

• 
tlUtl011~L~fl'i 
• 

uuu 

• L 7tm.n-; 

ii~w~IJ 

~ " IN LOU 

.. 
L~'ifl~LLUn . " 

~ 

~'111111 

ma~ 

fia~Lil~m~ 
CYCLO REDUCER 
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~Oifl~b1011nuA~~nau 

~1'iLL'H 1.1010 

" .. UU'itl~1U 
• 

m 'lllri mL uu 

• • 
'm!b 110\flU 

LN1 

.. 
1J CYCLO REDUCER 

" ~11 DOUBLE MEMBRANE PUMP 
~U01'i~~~U1tlu~i)~~1U 

• LWII~tl1'i 

l'l'i1U 

~1';~~ 

~-; 1 'i~flUIIIIIIlTI't 
• 



1. Earthenware 
a GO 

- I f.nVI<Jill'VIOa.J~'l . ~ 

% Absorption ~~ 10% 
~ 

Strength ~'1 
Q.o I 0::. Q< ,f 

- ~1 <JUl~I>.Jil\llOil!'ll 

:-.... ....... !d 

n~~LU<J~tlwu~, 'VIa.J<J~U, Artware (Lnu ~0~1} • • 

2. Vitreous China (IH1~0ft1) • 
2. 1 Stoneware 

- IHl~tliii'VIO~~-l ~OM1 % Absorption ~'1 U~-lun'i~ 
, " .., q 

- ft11JU1~ Tableware, Artware 
.., d I I 

~~nlll'll~~tlU~~'V111~ Porcelain & Stoneware 
• • 

~ 

Uil~a~tl~ 1 u<J'Ull iiu·h~~;rtl~~Tl<JUl~ Porcelain 

2.2 Porcelain 
Q. .... Q;Qi I 

- LHl<JII'VIna.J~~ ~0~1 U~~LLn'i~ % Absorption ~'1 
'I""~ 

~ . 
- \ll1tlU1~ Dental Porcelain 

Chemical Porcelain 

Electrical Porcelain (Insulator) 

Tableware 

2. 3 Bone China 

- L Hl~~ ~OM1 LLni~ "ll.Ji~Lt~~ (I ~'il~"lif Bone Ash) 
• • 
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3. Refractory 

- tuuw~~nam~~uR11~~au1~~~ 
u 

4. Technical Ceramic/New Ceramic 

n1~u1 ceramic 1tl1n~,u~t~HM1~ , uantwua~1nnn~11 tnu 
"' ~ !I - Cermet ('ill'U Ceramic 'U'U1.il'II::11'1~UBII!'IIml, LL~-ILO!Uflnl'U) ' . 

LbG~ o_j 
- Ferrite 1n1Ufi1UvLilR~~BUn>~ 

'""' d I &o 

- Bio Ceramic (~lv1U1::L~U~ tnu n~::fln ~u) 
u 

- Aero Space 

- Neclear Ceramic 
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. ... ..... 
tll'lill'I'I!Ul--ill..:JIJtl 

' 1. 'llt!U'IIl!J 

L 

1.1 
Q. .... 11 c:ll 

IJ1~131UNil~nm~e~~l~n111JUn~~ 
• 

' 
L ~~tJ>~~IJl!JLLi'l::uilln m-;in~'lmh..:~uil:: L nm~~~au 

2 • UtlWJliJ , 

~~Ln~~'llfluluu ~'lu~uqt~u~u~t~..:~u~ 1~" ~1>~~1~wU1-~1~nfl ~u~~11:: . ~ 

LL!'I::r.J1il~ m.ln1~fl..:~u~~u "' ~~Utl'i::neu L ~u~'ll..:J~~ ~~~m::~l'ltll~'i:: d 
tl'll'l'lltl..:J "Jil"J . ~ 

' ' Q.d etc. •• 0 Q. 

2.2 1Lt11!J~1'11U1 (vitreous china) ~IJl!J~..:J ~UL~lL~ilflU'II>IL~lnfl~fliJ . ~ 

I !l.t !Lo !tt Cll d 

2.3 fll~ill~UU1-i'11~1Jtl ~IJl!J~~ 

L 'il'111:t:n11~~mLuunil1~ (hollow casting) 
' .. 'il oct !l.t CfQ Q .. 11:11 de. 

2 , 5 'itl!J11'l ( dunt) ~IJl!J~~ 'ifl!J'il'ltl L n~UUN'l L ~iltJULLil:t:ilfii'l~1tl L Utl~UL ~1 
' L 

• ... Q .. 11:11 •ct .. Q 

2.6 'ilU (craze) ~IJl!Jn~ 'ifl!J'i11UUN1L~i'lt!U'IJ..:J11Jilni'l~1ti~UL'Ufl~U 

" L ' 

2. 7 'ifl!J~l'l1'1'1 (fire crack) MIJl!Jii~ 'itl!JLL~fiMU "' ~u1i~fl~U~1Ull'Uh~ 
I b If o 

L~aeu ~~Ln~~lnn111~1 (n11euu~n;iu"' u~t~u~uu~L1~1fi1Jt~~L~u u~t~~N'lL~aeuil~ 
v 

flUIJln"v~~::n~~111J~:t:fl1~1~1!J~1~uuLfiu~eun'11~fl'l) 
~ 

a.t; .ac::. .. a.& .... 
2.8 ~'l~l'U (dull or eggshell finish) ~l!Jn~ ~'lL~ilt!Ut111JLtiUIJU 



' Q • 

2.10 I'J11'1i'l\! 
-.. ~ • d N 

1Mi'!Vv\!Ltlun1~~~vn~v~Ltl\!~1~ 
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2.11 ~~~,~~~n (speck) ~~,v~~ ~~~,~~a~a~~n~u,~~~nu 1 ~i'l~~~~~ 
• • 

n11~nn11 0.25 ~i'l~~~~~ ~~v11LflUI'JmLaV~1V\!v0~1n~~n~~1~10 ~~~~v~1~0mL~1 
t, c;; CO I 

n~~~~~\!Ltl\!~vu~1~ 

2.12 ~~~,~ (spot) ~mu~~ ~~~,~~a~a~~an~u,~~~~n11~~~h~L~n ~~~ 
• • • 

~~nu 3 ~~~~~~~~ 

,2.13 ~~~1~~~~ (large spot) ~~1U~~ ~~~1~~v~a~~n~\!1~Ln\! 3 IJm~L~~'l 
• • • 

U~~Ln\1 6 iJ!I~L~~~ 

2.14 'lvv~1~ (discoloration) ~1u~~ 'lvV~1~~v~a~n~u1~~~~n11 6 

ilm~~~~'~ ~~a'lau~tfiu~~~'l1~n\!U~1n~~1ut~u~~a~~~n~~wa~a~LI'I~v~~~nmntu~uu1u 
• • 

~ 

(blister) ~1UO~ 

2.18 'lvV~~~~~~ (polishing mark) ~1V~~ ~vunn~\!1~'Uhnu 10 

~~~~ L ~~'l L nfl~1nn1~i'11J~~wli~u~~N1 
Q II 

2.19 1'111~1JflL1JV1 

lbt..t.GI ~ .. 

3. 1 v1~i'l1~~\!1-il1~~vutJ~vvm uu 2 LL1J1J l'lv 

3. 1. 1 U1J1J~~wii~ mi~vvm fiu 2 'I!Ufl 
Q .. 

3. 1. 1. 1 1l\!fl~31\! 
Q ... 

3.1.1.2 ll\1~~31\1 

1 
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.., II til 1 C: co Oil 

3. 1. 2 LLtJtJe-1._, L I'll\! L lllil'i !LlJ-lililnL tlU 3 'll'l!l'l l'lil 

3.1.2.1 'llUI'l~._,HilH 

3.1.2.2 'llUiil~"'La~v 

3. 1. 2. 3 nuRiJ..l"l~ 

I ll.. ll.. !1,. liS I t;j .... lf 
4.1 il1.,H1._,WU1-H1._,~il !Lll._,ili!OLUU 3 1JU11'l l'l._,\1 

4.1.1 'll'l!ll'lL~n ~l'l11~n11-l~LnU 400 ~HHL~lll'i 

!L> t,. Iii a... !U Cll ., 

l'l111J011"1LIH!::I'l111JH11 "\'IlL tlU1tllii11J'I'11-1'11"10'l'l!tllil'1.1"l'li!LU1Jil'lH~LL'll1i~LLn'll'llil"' 
v 

QQ, t Cll • liS a.. • Q "' 

~lll'll"'~il"' ILH:::~LOW~I'l11~1ilH11ilLI'lHil'll11'l'l.IJLn'll ± 'iilHH::: 3 

4.3 l'l111J'I!'ll1 

d1U"l!il , 'llil.,B1.,~1._,'11U1-~1._,~il ~il-l'll'll1~i!Hn11 6 ~H~LIJlll'i HnL1uu~L1m 

" ' i..oo.CI. I 

4.4 '111"1'll"1'11.,'11~:::1'lilil1., 

" ' 
4.4.1 L~~1AuUOH1._,'llil-l'I11._,U...n._,n~:::~ilB1-l ~a .... ~an11 39 ~H~LIJlll'i 

v 

.. 
4.5 '!nan 

v 
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.... dt.. 

5. A~nM~n~v~nl~ 

5.1 iinM~,t11tJ 
1 i.t t- L - !ll !d t.. ... cr. L cr. Q Cll 

v1~~1~'11U1-~1~l.lv~v~IJJl.l'lvH'l11 'llU 'lvH~111'1'l u~::emnu l.l'l 1 11J11.11nl.l1l~ 

L ;m;r1l~'lJiilW1A~U 'lflH~h~ U~::"lfl,j1~1.'11q ~1U~~U "l 'l::ij'Uh nut nlll'lilln"l''IUfi"\U 
• 

.; 
~l'll~n 1 

Q .; 

1.1~ 1 1Un~'l'Hi11l\J 

a ' 
m1~i11.1 

v . " 1J1ll.l1l1~fl1Ul.IU 

1.1~ I 111Ul1EJ1.Uih~ 

' " " 1Jil\J1l1~011U'IIU1 

Q ' " 1-11tnU"\U1l1~fl1U 

~ " " '11~>3~::011U1J1~ 

R"mii 

" ~1lUVI1l~L!~::'lL1JlJ 
w 

• " WiNLm::"lflfll~ 1 ~n • 

~ilU1Jfl11tl~ 

' 
'101011~ 'lilHflil~ 
• 

" 1L~::'l 1 1JlJ 
v 

' " WiNL!~::"lOIOil~ 1 iln 
' 

,.; 
1 nmmn"'l'I!Ufl 

, 

a1J11 a5u 

'l1l.lnu'Ul 1 nu 
. td d ~ 

2 U'INU~:: il.ll.l'lilHflv~1m::l.l'l 1 1Jl.l 
v 

' " . ilJ1tlUn~lJ '1Jl diu 1 mi~ • 

'l1l.IOu'1Jh nu 4 
I I ~ I 

1!'11~U~::il.IL tlUn~lJ 
' 

'1Jl1 nu ' " ... 
1 11\N Ril-lil.ll.l 

'l1l.IOU'1Jl1nU ' " ~ . ... " " 3 LL'IN \JUOI1U'II~-.l'll'lil011U1J1~011U 

t. L • d t, I I;>. I 

011U1.01011U'IIU~'I::lJ1011l.l1 nu 1 1L'II~ 

~ • Q ' ' " ' 'l1l.lnu1l.ltnu 4 U'll~ Uil:: 1lJ L tJunm.J 
' 
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~ II 

5, 2 ~111moH 'UU1 

.: t:.o t:.-L ~""'~ 
L ~B!1Ri1B'U"1~tltl 8. 3 mn "tl'l L iJUR'I\! 

( 1) LL'U'UMRI-IU'I '1::~~11~\iR L nu11:!1ll diu 3 ili'lih ~"'i "i.RU!1Ri1B'U~1U~MRO'UNU'I 

~ . ~ 

(3) t1UR~!1\! '1::~~11~URLUU11~1i1Lnu 3 ili'l~~~"'i "i.RU!1Ri1B'U~1UnMROuWu 

. 
d1vnRi11l'U"1~~B 8. 4 U~'l AfJ'I'Ui\J'i1n1JNi'l L amna"l.R "' 

• 

G "' 5, 5 nl'iRRtl~\!'1 
~ 

.S t.. ...,::.,., ,::, ... Gl.oi;,rQi:.o 

L ~B!1Ri1fl'U"1~tltl 8 , 6 Ui'l1 11\!"1BU1'1LL"i'l::tl\!"tl'IRR'I!ll\!'11R~ L n\!'ifltli'l!: 0, 7 5 
~ 

5. 6 n1'i'i1\! 

"' 
5.7 ~11~!1\!n1'iL\J'iv!:L~B\! 

. "' 
L:i'Jv!1Ri11l'U"1~,)fl 8, 8 1ur1 tlfv'11U~1'1'VI~B~'iBtlL \J">fl:: L ~fl\!L ~Bmi • .. 

5.8 ~11~!1\!i11'iL~~ 

L~Bl1Ri1Bu",~~B 8.9 Av'I'Ui\J'i1n1J~>~~Laa'VI1tJ~N1L~~Bu 
- "' 5.9 ~BRi'li1U"n'>11 (modulus of rupture) 

' 
Lrltl!1fli1B'U"1~~B 8.10 IJ.~'l ft1~BR~i1LL"n~11;;fJ'I'UiUaEJn'll 35 L~n::'W1i1~~ 

' 

' Cll 1.. !J.I l,t • I I t, ILt d ... . . ... 
6.1 !1tl1'1i'l1'1'1'1\!1-i'l1'1~B!1n'VI\!1tl BU1'1\!tltl"tl'I~Li'ltl vmt'i 'VI'iB L ~'> fl'I~1ULL'I'I'i1U 

' 
d I ~l.oGi 1.11 *' 

i'l!:LBtlR"tl'l\JU"l.'VIL'VI\!1R'I1tl 11RL'I\! 

0 I t, I ... .. I 

6.2 !1fi1ti\!::'U'i'i'ltl1'1i'l1'1-B1'1i'l1'1~tl!1n'VIU1U 

' ' 
t,.. d I : S,. c;0 l.o1 ... 

U'l'l'>1tli'l!:LtltlR"B1\J'II"l.'VIL'VI\!1R'I1tl 1!flL'I\! 



' . 
.. Q .... • • 

( 1) 1!ilHill'lflm'I!Liil::'l!iJLLtltl 

(2) 'l"l\11\! 

, 3 > a 

.; 
(5) IJ'l::Lf11'1llfl"l 

30 

~lUI~I'I ~UO'l~Oll!U::tl'l'l'ltUtlM~MUM ~~il~a::M10~U01'lfl"ltA~il~~1U 
' ' 

if ~ !:: d Q .., 4 I l!l.t .. Q. .... 4 

~ ~"11 A'l il'i ml1Ull~ '\ll.IM'f1Hil91fllll'lllt flU It Ill 'UI91il'l 'l ::till fl Hii910IIliLLil:: 
' 

' ~ ' 
!L> """""'" a~ a e11 .... .., 

6.4 Hfl"lHilii\OII!'IIill!la1110'l'l~'llt!.IU1!.llll1~~11'1'l]lUU 'l::ttaM~IA'lfl'I~1U~111l'>]1UfllJHillll 
~ . . 

'*'' !::............. C>""4 !Lt 
Omftil91~1110'l'l~UU1A lllfll~fl1A'ltl~tlil~191'l10A~O'l'>~01'>~111l'l]1\!Hiiii\OII!'IIilll\~1~0'l'l~Liil1 • • • 

. ~ 

O'l'l~1BL~U10U nn~~ild'i~iltl~~flnil1!1U~U'l::U::t1illt~U10U 

. . . 
" ........ '•c:tc::ll .... Q .... (!I " 

fl1'l'l.'l!LLHU01'l1!01'11flU1~ilU'fiL fiUtiL fi10Ufl1'111!101'l0tiLIHU'fiO~UA11 

7, 2, 1 01'lnm>i1mh~Liil::01'lUfl~-i'U~~i'tJ01'lfiM~ilti1!U1A (UnL lUA11UI1111) 

ILil::ii'fl'lf~'li111J 
~ 

7.2.1.1 'l.WHn~1flV1~1Au16d~'l1niut~U10U'l"l\11U 25 nu . . . 

..,,c:i1f0 ._. L!Lt II 

7.2.1.2 'l"lU1UI'I1ilU1~fi'UIL!.IU1!.1911~1!il 4 (UOL1U1!il 4.3) llil::llil 

, 
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0.0 I ~!l.t & !l.t i; IIJI.t 

7. 2. 2. 2 ~1tJUl-.lfl01fU~tl..:l L \JU'ltl~lUIJtl 4. 3 Uii1::1Jtl 5. 2 fN1Jtl 5. 8 
' 

"' fi01Jtl 
• 

.., .... I .... .... .... !1; 

7. 2. 3 Ol':i1f0~1tJUl..:ILLOI::Ol'Wtl~'>1lil"'m':i1lnl'lfiRilt11J~tJRiililUII10'll'l 
• 

~ . 
7.2.3.1 '~nn~1vVl..:l 1Rui5~~~lnLuv~uiuL~u•nun~::u~1tln~Lfiu • • 

• ., .... ., .. d a ., 
tll..:liill-.l~Ul-iill..:l~tl ~~1UL~U..:I~tlfl~::,1fflR&lt11J 

.... ,., a ... c1 ,.,,., .,., 

7.2.3.2 ~1t1Ul..:l~ti..:IL\l1!11J~l~1Jtl 5.9 ~..:I~::Otl1ltll..:liill..:l~l-iill-.l 

.. I ~ clci 
~v':iuuu'ltl~l~Lnm~nn"'muR • 

7.3 LOili~~R~U 
"" I Q.. W t, !to ... l.o d 
~1t1Ul-.l~tl..:l L lJU'ltl~l~tltl 7. 2. 1. 2 tltl 7. 2. 2. 2 LLOI::1Jtl 7. 2. 3, 2 f!Otltl ~-.l~:: 

' 

8.1 tlUlR 

8.1. 2 1'111~1'1\Al . . . 
t.. ...... a •.., t.. dl • 

'1fLI'I':iti..:I1Rfll~l::il~ 1f-.l1R1Riii::LtiURO-.l 
::: .., I d d "" .. !l.t I! l.o 

~Ultlt1..:11fU~1tiUl..:lflL~U~il"'m'l1JfiRiltiUOl'lRR1f~U~ 3 nu 
. "' . " Uii11':ilU-.llUI'IlblliiiUiRU'l::U 

• • 

II ' o ' 

8.1.3 LauNlUI'Iuaniill-.l1ftl-.lfll..:IU~..:inil::~tl~l..:l L~::':invn,ULI'I~v-.l1RnL~l::il~ 
• w . 

iki'R'l~iil:: 1 iiuRii..:~ o. o5 ii01~ ~~~-;; 1R~l~Lm1nAv..:~nl'i m ~"lL1ni-.ln,lll'lm~l<l..:~aR LL,r1.,,u ' . . 
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'l',-~ I 

'·! • in?lU .. 
Q " 8.3 1'1111JU~LUH1 

• l.o • • 

~Ul~~l~ 1 nL~IJl~~~~ ttl1tl1Utiv~11~~~~11~~1vUl~nuW-u~~UlU BlU~lnv~LI'I7v~1~ 

.. . 
·)l~~~~-il~~1vth~rlUWu'i~UlUih~ (fl L l'l~v~1~&1v~~JlU1~ LL&1~~11Bl~LLUUfl~Uil::UUU~~ .. 
Ll'llUL~v~ iii'I11JJU~ttimtnu 3 Uil~ 6 iiil~LII~'i ~lllil~U 

ci Q Q.l ..... 

8.4 1'111JJnunl'iLtlilHUvOMOJJi~auu~ilu 
• w 

I !U !U Oc:~ Q d I .... • !l.t Gi .. ... • ... ... 
1&1UI'ivUYIIWOMOIJ 90 v~Al L 11iH '!IH&11UVl~R1val'l1m "IJO~'i~~U11v'IU'IilU LLil~ 

' w 
'"" Q !U cid Q~ d I iJ L I !U Gl t, 

'i011lvlll'llnll~v'IU'Innvii!~OIJUtl'i~IJllll 20 Uln tlililHUI~vUilil0'110vl'11mut~i~at 'i1 Uil1 " ~ .. ., 
3 

. . .. 
• a.., d .., Q. !U l.o OCI Q.Cil 

v-.:11'11 L 1lil L '!ffii1il'11tlLLWtmun 'i0111illlmOJJnv'IUI1~1'1'1'1l'llillll'llnJJU 
" ., • 'II 

1 !l.t c;j I Gl !b Gi C>.d d .... ~ 
tlilvHUILHUVv0'110ill'ii~HL'i1 1~UILHUi~H1GL~H10UU 

oQ to 
8.5 1'111111JJ~~I'I'il~L~l1~ 

CliO 'L .., I d a I~ a... Q 1 

U"nnn'i'll'I~11'1LLil11l~UU~1vfi1~UlU 15 Uln ~~'111l~il£JUU'U~'i"tl'l"~11'1tifi"ilv~l1ill '110 
.. 'I " • ., 

!: ci !U ...... !U ~ co d "~ 
UULvlU~'itlvO Uil111l~l~~ti1~11UU'IOilUL111'1nl'l'i1UL~l1~JJUU • • 

d .. 

8.6 m~~~11JJU'l 
w .. 

Q ~ ' 

8.6.1 11U~1ilfi1'1 
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I t_. ~ Q of liS Gtl !:: d .f.. d !: S, 

tl~ilU~~LUU~UL~'UOLRL~B~ (desiccator) ~u~~ilmM~~a~ ~1ouu~un~n~~nu~wn~1u 
' .. 

~l~LLUUBU~~ 0, 1 oflJ u"mi!o~"\~~ooa L iluu"mi!mm~~UM1mh~vULL~-l ( W1) '\il~UM1 
Blll~~-l~Ufil'U~~~llJl~~tlfVR1llJ~U1~ ~~R11lJ~ULwav 4 ni~Wl~~~LfluL1~1 1 i111J~ 

Cl>t...f..dt,.. .. I I t..Gi I Q.!Lo 'it.. ..... I .... 

L ~IJu"lo~un~IJ L ~a~~~IJ '1 Lta~tl~au~~L mlil~ L l'llvlll'llfliJ~B~LL~1~~~unln~~'~0~11~wn1lJ 
' .. 

~ .... , at...f.. t.. !U ..,,, 1 G ., lit 

'UU~1BV1-l lllllo: b llllJ\I"lO~U~~~~~v'I~~R111J~UVUIII"l011 4 Oi~W1~Rillllilvlll L 1i11 LLi11tlilvU .. 
!t, t,.. .... ~ .... I ~ ...... !l.o .f.. td 

B101A~~L111'ltl~unl'U~ 1JUU'U\1~1BU1-lLWv~~~Ln~OL1111tl ~UO~~I'I'I"\\JlJWv-lv101AUIII • 
lJ ~~ I ~~ 

aaoiJ1~1onu9i1vlll'~ ~lJnu9i1au1~~uBonln~wu'~illlu~wu"ln11J~u9i1aul'l~v~~~L1il1 L1il1 
(::1 'iJ!l.t tJ I... I d S, I t. .. ... ~ ~ d ~ Gi Lr d Q. 0 

n~1l~IJ~v\111JUBU011 20 \1111 Ui11tlilvURl~R\I"\1 ~10\1\1\l"ln\llJlflii~'UU L'U~U"lnLOl~~~~~BU .. 
~huin~IJ1~~~~Bllll LL~1~ui~nu~ u~uo~1~~~BL iluu~U011B'I~\IM1BU1~~~~AIJLL~1 (W2) 

0 .. 

8.6.3 1fiR"l\1111! 

W1 
lilt.. .... ~-I ..... ., !l.oo Gi .... 

RBU"l~01JB~'UUIII1BU1-l~il~~lJLLa1 LtlUO~IJ 

.. t.. .., ~ ..... I t.o Cli .... 

W1 RBU~U01JB\I'U\11111BV1~BUU~\I LtlUmiJ 

8. 7 01~~1U .. 
8.7.1 nu9i1au1'~ 

0 .. 

8.7.2 1fifi~~BU 
' ... i.t • 

C!IIQ. ... I QIQI ..... I ........ 

U~'U\11111BU1'1 3 'U\1 'U~fiU~10~1vU1-liJ1~~1J '1 ~\l~ilU~BA (autoclave) 
' c.id ..., b I dl .., Gi .f.. Q. I .... .. 

fiiJR11lJ~\11Jv'l'lv\l"l~~~11~ 0.33 ~\1 0.37 LlJO~Wl~R~ Ltl\IL1i11 10 'U1iiJ~IIIA~vOU ~~v 
da .... ~ .f.. Git.r Gi t.., 1.1 ~ s,.Gi.,. .,., 

\I~I'IR111J~\IU 2 ~~U~ ~~U~il:: 5 'U1iiJ\IO"\A L ~~~Ui11tlilfJU'lil\l"lvBO I'I\I~~LU\I~\Ivll11~ . .. 
l.< b I!: ""' I I 'll .f.. Q.Q .. c:i t; Cit .... 

~a~ Ui11U'U'U\11111BU1'1iJU1~UVU 5 'U1ilJ\I~\I~l~il::i.nU Lmlii\!Uii~~B~1')il~illU'l1Rii1URii'IO\I .. 
a d 1011 Q. I i.o C;;i !l.o ... ! QQ. 

'!1\IIJ~l~illlLL~~~~~~~N (wetting agent) ~~~IJ<IUA1U L ~0\IBU Uiil1U"llJ1'U\IlJ1111~1~W\I~ .. 
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.. 
8.8.1.6 ~1~m~a1u1a1a~u 

~1~m~a1u1a1a~u 13 n1U1uLvn1ua~ 1 ~nu1An1~n~~~~ 
w .. 

8. 8. 2 iiutlhm.h-.~ .. ' 

iiuA1vU1-.l~~~n~~au ~u1~tl~~~1w 25 ~a~L»~~ x 75 ~~~~~~~ .. ' 

~1U1u 2 iiu ~a-.~1~~1~1nil1-.l~1-lwU1-~1-l~va1u~LR5au 
~ .. 

8.8.3 15n~~au .. ' ' .., ..., • o t.. a Q.L t#CI. 41 

ul'llU~1vU1-.ln~~v1~1Lm~u INmn~~aunvm\lfl~\lv-.1 1RU11-.l"'.mn L Raau 
' .. 

1l.o- d 1 Q, iU Cll. 11:11 Iii I 

vU~1UUU \IUR~1~ L Rmta~~1~a~a1UU~a~'IJU~~13J~v 8. 8. 1 UU!il1 L RavUL tlU~R '1 U~a::~~ .. . ' 

.. 
8.9 R113JnU~1~LR» 

c;,IQ, .., " .... 

8. 9 .1. 1 ~1~a~a1um~Liv'll~n ~aua~ 10 l~uulm!n 

8.9.1.2 ~1~a~a1un~~nn~n ~aua~ 10 1Ruu!MUn 

8.9.1.3 ~1~a~a1ut:l-.1nnwan (detergent) ~aua~ 0.3 1~uu!MUn 

d ''U "'"' 8.9.1.5 ~1~a~a1U1'1liRU»1~R~vn1'1l~ ~aua~ 5 i~uul\lun 

8.9.1.6 ~1~a~a1ul'llL~u»na~1~n ~aua~ 3 1Ruul\lun .. 
8.9.2 iiuA1vU1-.l .. ' 

iiuA1vU1-.l~~~nR~au ~u1~tl~~~1m 25 ~a~~~~~ x 75 ~a~L~A~ 
L t I iL< t I 

~1U1u 8 iiu ~a-.~1~~1~1nrl1u~LR5au~a-.~LR~a-.~~~nm~ iiuMu-.~"'.a11"1.ut~nntRLAv4Lwa"'.~ • .. .. 
L tl~ um nuu 
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~ .. 

8.9.3 15'11~iltJU 
~ .. . 

LL'Ii~1mh..:~ 7 iiu "l.'Uill'W::i'lll!LLMOI::'IIU~ 'IIU~i'l:: 1 iiu 'l::V:: L 1011nu'li 

LLOI::vlll'llflil'llll::'ll~iliJU "1.\1 L flu11Jfll1Jfll'l1'1~ 2 Uol1fll'l'l"'~j:h L i1~ilU 
• v v 

.. 
ill'lLR!J 

.; ' 
'l::fl::L1i'll'IILL1l vlll'llnn1J~~::'II~ilvu • • 

-ff1iJN 
.. 

il'II'I1L11i'IL11flil 

ill'li'l::i'llfln'i~Uilii~n "' "' -'iilfli'l:: 10 1~au'm'l!n 16 100 

~ ~ "' 
il1'li'1::011fl1l'i~11'1l'i1l 'iillli'l:: "' ~ 10 i~V'I!"m'l!n 16 100 - .. 
ill'li'l::i'l1fl~'I1111Miln 'iilfli'l:: .. -o • 3 i~uu'm'l!n 48 60 

il1'li'l::i'l1!ln'l~1~1fll'lRi'lil~n 
G 

1+1 48 15 ()'I 20 

.. ' "' il1'li'l::i'llfli11L~!JIJ1~R'iil11111~ 'iilfli'l:: 5 

" -i~au'm'l!n 0.5 60 
.. .. .. 

ill'ii'I::Oil!Ji'IIL~fl!JiiL!IIlJL'ifll 'iil!JOI:: 0.15 

.. -
i~!J\11\11111 48 60 

il1'ii'I::OI1fln'l~ni'lw1~n 
.. .. ~ 

'iil!Ji'l:: 3 1~flll"m'l!n 16 100 

~ .. 
8. 10 IJil~i'liiLLfln'il'l • .. ' 8. 10. 1 111'l L fl'i!JIJLL'II'I'II~ililtJ .. .. ' 

iiu'i1JLUv~uiiOJ::II~11l'II~LfiiiB1'1oll'I~U1-oll'l~ili~fl~riaLUmL~'I'II~ililU 
• 

~ .. 
8.10.2 151ll'i'll~ililU 

' 
n01~ L !Jfl'i UOI::\1~11J'II~ililtJ'IIliHl~oliiLL!II11.;'11"1. II L R~ il'l11~ililtJ n..:~~OJ~'i il'l-i'ULL ~'l'll~ililtnh'l 0\1 

• • 



~ 

~~t!~~~rtn[1.1 fllli!~U.Nt11N~II.i:'l!t!Lt~ ll~ P ~ '<:II ~ ' ~ 

~~t!~~~rt!\[1.1 fllli!~U.i:'U.11i:'llll.i:'Ltut!Lt~ t:l~ q V '<:II :!' I ... 0 

• ~~t!1~~t! 9ZI = fl~i:'ll~~~i:'llll.t-La~a~~ ll~ 1 '1:2 'Q "" I .. 

11.~t11.11.f1.1 ~Ut-~11 ll~ d ..... 0::0 , .. 

• ll~I!LI>\11.[1.1 tLWI!I111!~~1lt! ll~ S llt!1 "" , ,.. .... .. ,. 

zpqz 

1d& = s 

~ . 11.i:'~~~~~I!UL~tLW~111!~~1lt!L~U\IIItiU..~ p.., '1i .., I 
~ 

11lt'IU..~!lt &'0!'8 p~ 

uart!lll~U.t-u.n 
~ . 

• t-U.~~U11.~fllli!~U.t-U.11t-L~Ut-U~t.U.U.L11.1l~11.~t11. 
? I r pp I "" '<:II 09 11lUt~~fl.~Ug11lJ.1..R~l. ~~t! 1 t!t! 9ZI 

"' ~~ 

9& 

E:r---7-i 
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.; 
mm 3 

~ ... 
01'>1 L il'>1::l111illlil • 

.., olo L ll.> ,..j a ~ ~ t.. "'d 

iii'!Jfill!ll1ll'lin.:nnn L 'l'ti!U'11.11ill'i"1J 11 il'i"1::'11 L lJULL\11'111'1 nl'i"<ltlnLLlJlJLLil::ill'i"1'1'11Uil'IIJ'i"1U • • 
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d ~ " 
il::l fll.lilil'IU 

lit. .... c;:t co;..,<» Q, c;; ... ~b ... 

m'i"tJflnLLtJU'IIfi'IU'lill'"m'i"ULilnuu 'l'lL1JUflfl'll'ln11l'l't(]Pln'i"'i"IJ'llfl'lliln11.1U'l.'I'IL'!Jl'l.'l 

L iifl L t1'1.'1'1'U]~n'i"'i"IJfliltlil'IUil111J~fl'lnl'i"~!1U'!Jfl'l L ~nU~1 a..:~~~tl'IFI'lU'Iii'l;:jtl 
1. 1FI'i"'l~ (Color Scheme) 

" t~n'l.u11.1~n'I::'!JfiU~illll'l.ill 

nl'i"flnLL~'I Ufi'IU'l'l.U'i" tllJFitllJ I ~l.lflt.l\1 

2. il111Jill::il1ni11Ull.l (Convenience) 
" 

il111Jill:: il1 nillml.l'l. un 1 'i"'l.lfUtJ'IU'l'lltJ'I LL ~il ::Ru~ufl in1uilii 1.1 ua::'l'tqMm 'i"IJ~ 1 u 
" I ~ I ~ 

<:8 <II leo; "" • ol • ill L .., <II I,.. "" 

UFI!lil n..:~ UtJn '11 n '1:: '!JUtJI.I nu!lll111'1't'll fl'l ill'llfiiPILLil:: il1lman il'i" fl'l '1. 'llLLil1 1.1-.:1 'll\lfll.lnum '> 'lil11 'I .. .. .. . . .. . 
I .., of ........... fa.. !Lt I, I • • ... 

il'lLL'II\I'Iiii'!Jfill!ll'l.'lliiiiJ'i'tUtlnU'll\11il'!Jfl'l'lltl'IU'l il111Jiltl L Utl'l'l11'11l'i::11J'!J\I'l.'!Jillill.l (function) 
• . " . .., <:11 .., .., 11.., c:o • a !Lt aa 

'111'1 illij'l'i"tlll.l'l.U'!J'IiiiiJ'i'tU!JntJn'ln'i"'>IJLLil:: L \lll'I'J'l.'!Jillfll.l (Circulation) n1'i"'i"::U11.1fl1n11'1'11il 

da i.t.., .., 
3. 1J'i"'i"l.l1n11'1'11il'l.Unl'i"'l.'!J'IIfi'IU'l (Atmosphere) 

cia .... : .., ' ..i !U .., .., o;:, c:. Cii .., 
lJ'i"'i"l.ll nll'l'l'lil'l:: L nil'!JU"lililfl L IJlll\lfltlnLLlJlJ'i'lliln'lil1'111.11'!Jll'll ilnLLil1 1J'i"::IJ1il 

" " 
t, .... A .:, G I d I .... 

L fllil111J'!JfllJ FI111Jflll'ln1'i" n'ln'i"'i"IJ'llil-.1 L ilnnilUn'i"ll'l L 1JU'IlUPlnLLPl'lt!iiiUfl'lillltJPlfln1'i"'l.'!J'lJ'i":: 
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1J'IIl~Utl::oi~ri1Ui~IJ L ii~IJ1HN L ~ni.JlU 5 - 11 U 

Child Eve-Level Overhead 
Height (Standing) Reach 

(Standing) 

Small 40"-45" 39.1" 46.6" 

Child 100-114.3 em 99.3 em 118. 4 em 

Average 46"-48" 43" 51.6" 
Child 116.8-121.9cm 109.2 em 131.1 em 

Large 49"-51" 48" 57.5" 

Child 124.5-137.2cm 121.9 em 146.1 em 

Child - - -

in a 

Wheelchair 

• 

Eye-Level Overhead 
(Sitting) Reach 

(Sitting) 

30.9" -
78.5 em 

33.5" -
85.1 em 

36.9" -
93.7 em 

40.8" 48.7" 

103.6 em 123.7 em 

Desk 
Height 

17.5 " 
44.5 em 

19.4" 

49.33 em 

21.4" 

54.4 em 

31" 

78.7 em 

Chair 
Height 

10.5" 

26.7 em 

11.5" 

29.2 em 

_____11!" 

33 em 

19.5" 

49.5 em 

"' CD 

I 

~1 
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' t_. ... !l; • t, I Q Q '11 
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I I .. G.o'Q. cii 1: t_. C>. ~ 
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' . 
t.. !U ... .... dt 'U s,.. .... ,.., d 

111'1'H 0!1'lllLiil'Uflill'i'lnl'iilflnLLU'Ui1111lll!'llil1'1ii11'1'11Uliil"m'iULil1ltllfJ 5 - 10 1J 
• • 

t.r!i.P! I .. &: dt ..... 
'l't'i iliJ1JfliJiiiW\131U~flillll::n'i'iUn1 'i L Ufl'IO!lnL tl\lill'i'l n1 'ifl"l'llll! LLiil:: flil'11'11lti1"\U'i::tJtJil~i11'11-

~ . 
ll'i'iiJ ~1'1'tL~1~'11~11J~nti1'11U~"''i'1'11Ui11Jn~Ril~"'~ L~il~lltil"l~L~l"\0!"\U'illliii::LBVfl~l'l 1 

• 
Gcii.Sd a, ....... a. 'L!b tl ... ~ 
1l'IL1JUL'itl'lfliii::LfllllliltlmLii1::1lU1lti'UfJ11lYIO!::Antil"l'IIL1J1"\0!1fl"lUY11l'i::U'UtlfJ1'1iilfl1l'l 

' 
d ..... '"' ... ... .. !Lt ... ... d 

O!lflU'i::lJ:: L 1ii110!'11llllL~111W L 0!111l'l'tlllll1UI'11ltiltLiii::YI'IFI111.J L 1J1"\0!"\'1111li.J1flfliilll 
' !:: .. 'Lo I c;;' I tct" d Q 

"\U'i::UtJB~iill'llfl'i'ii.JUUU'ILLU110!::LtiU"\\Ii'i'I'I1U"\'IIIl! 1 LL~1li11Ul'iUflO!::Lnll 
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..... !U 1:: .8101 !b l,t d ... ~::!l; .., ........... Q I t.r 

ti!V'11111l"\ \IYI1l1JU~BU 1!'1 ni111J1 'i mLn 1111fl1ti"\Ufliilfl ll'IUU111W L 0!10!'11fi"\1!U'IIl'U'IIiiltlLLiii::\I'J 
• • 

.. c:s ~ ""' d a.~ !:a .... 
LiliiltltJYIU1Jtl'li'i'I'I1ULWtliillltiq'II1Yiti10!0!::L1lfi1JU LW'il::'i::ll::L1ii11"\\lfll'i~'I'I1UUUIJO!'I1lll 

~1'1'tL~11~YIIliiltl'l~til~tltJ"'Illl"lna STAIN ~'ltfluaiil'JL~O! "\aiii..:J11J"\UL!l~BUntJ 

' 4'l; !U .... i!l;G ~ I 

liJil 11l'i1JLLtJULLiil::11iliil'i\Jil'l flil11lLiil1 '1'1 L i1Uil11ilti'UI.J~"'FI'i 'lnl'i ~tlillll::ll'i 'iiJnl 'i 
~ . . 
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~ ... . 
~~~~~~~nl~~~lUU Lflunl~~~lU~Un1~filRnl~An~ltl~lU~v~iuun 4 nvu 

""'a Ill !:::d ..,a .., d 

lri'i~'lT~I'l<ltlUWUllR~~~ 1 ~U1U~ 4 6\!'llRlJ 2534 m::u~ L 1~lnl~~~1Utl~~llllll 5 

ilufll~ "\f!Uni'Viu~ri~LLUU WORKING DRWING L~:: WORKING MOLD ~~jj~lU~~LBU~~U91vU 

" nl~~'liiiULLUU (Prototype) 
'Uq;q,.,~ 1t. n Ill 111c:i!:: i.l 

bLil'Hnlil t 11UUUUUvvnm L m!IIULLUtJ"\~U~UlU"'ln~v~'l~~ 11 L tlv~ L '1111111 'II~WIIIiJUn1~~'191U 

LLUtJ~ui'Jm~~'l\llillU1G LL~::15~1il'I'H ~l~'lMULLtJtJ~Uih UMn1G\IIU~ iJ~,jl'l't L ~l1~An~llll'lln 
~ . " 

nl~1tl"\~~~lu~unm~Rillll"'lll 
• 

L Ui!~'lln L UU1Gnl~~~ L UU~UIIIvU*LLUUilU iim~Ufl'l'tillf!Uv~ 

n1~~n~111 - ri1LLN~ll PLASTER/WATER RATIO 

CAST MOLD PLASTER:WATER SOAKING MIXING COST MOLD 

(liT) (WT) (MINUTE) (MINUTE) (MINUTE) 

CERAMIC 60 40 1 2-3 22-25 

FORMING 59 41 1 2-3.5 22-26 

58 42 1 2.5-4.0 23-27 

57 43 1 4-6 24-28 

SANITARY WARE 56 44 1 4-6 24-28 

FORMING 

GYPSUMTILE; 55 45 1 5-8 26-32 

OBJECT FORMING 50 50 1 5-8 28-35 
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.:. "' .... Q. -t L ... "~~.... • a 

1. n~u~unuuuun~u~~M1~u~1~1~aM~1~1U»L~~,~~~ 
v 

Q. .L ... d ... ~ 'll c:l 

2. tnuuvun~~~1uu~ tn~v1~tuauu~~u~ 1 u1n 
v v v 

o::..L ..... s.. ... !b ..... a ... a.. • a ""!Lt 
3. ~~~uuuun~nuu~1~Lnlnu~ P1~~~~1VL~~a~n 500 - 700 ~BU/Ul» 1n 

v 
... t.o .. .... co ~ d ....... .,., 

(MIXING) ; P1~~U~1V~v1~~~~~ULUULUB~~~L1110U~OBU 
~ 

4. 1 n<hu.N~~~~1umil;~~ olmui~~~i.rlwa~mmAm\'1u~av11'~uL ilauuiiu~ 
w 

.. .... ..... d c. 

6 L~BU UU~101U»~~M 

.: ouL a Gi 4 !l.r .. ... ... 

Ol"i»~UUU L~v1Af!ULLUU» L ~~~~~~111Lm1 ~~U~l'I'I~LLUU "lflV'I'Ilf!ULLUUA'W .. 
~ ~ ' 

I 'l.o Q .-, I Q t, d 4:1 I 

potassiumsoap u~~~lm~OLLU--11A 2 nu U'i~nunu 1ULLUULLM~~nu~~MB~~~11~~Ul'I'IL 'I'll 
' ~ ..... .. I Q d I d!l/ ..... 

nu n~1ULLM~~n~VU1A1m-v u~~~u~lmnmnwv~~~•~ 

I! :t I ..... d..., I 

ifPJTI11Unl~~~B 1U11Uf!BUUnl'i~BV~mlllfMlvV1U~~V~LL'i0 .. 
4 ~ ... • a . 

U'i~~Un1~11Uii~~11~11~11J ti~MB~'I'I'ilU'i~V~ L 1~11Unl~~~B'I'ILLUUVU 

" L ~1 L ~~B'U~~1U 5 ~ LL~~~~~A~nl'i~~i(~ 

' ~ 
.... I .. • C. 

U!1JTI11Unl~I'IULA~BU (Spray) Lm~Ol'iL~l (Firing) LUB~OJ10UU1A11U 
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1; Blue ('ih) 

2. " Green ( L 111'!1) 

3. Pink (ll~l'l) • 
4. Lilac (lh~) 

5. Lemon Yellow 
.. 

( L l'li'liN ) 

. ,, 

"\ULLfliii::~~U"'::"\~'UJdiu 5 L lltl{ L ~U~ LUl:: L r-11"\UL Al'tmh~mll'l~ 1, 200 • • . ~ 

v~~lLlliiiL~V~ i~VU~~ Stain i~~l~LUv{L11U~n"'::"lti~1r4~~"\UU~L~fivu ~l~~~~~~U 
• 

.. 0 

(Opaque glaze) L~iililU't'IU 

\ 

Feldspar 30.7 

I Dolomite 4.1 

Alumina 1.7 

~ Quartz 34.8 
,ill 
~.: Cacium Carbonate 13.9 ;t 

i 
Zinc Oxide 4.0 

Zirconium 10.8 

Na~C03 0.15 

"\~~ Stain ~v Blue 5%, Pink 5%, Lilac 5% LUl:: Lemon Yellow 5% 
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• ~~~v~~~ (Clear glaze} 

Feldspar 26.3 

Kaolin 4.5 

Quartz 34.1 

Calcium Carbonate 16.3 

Barium Carbonate 2.5 

Zinc Oxide 3.5 

Alumina 3.5 

, 
~~a Stain ~a Green 1~u~~~nu~~~11~ Yellow 4% + Blue 1% ~~1~ 
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L~UUUUU WORKING DRAWING 
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AGE 5~10 YEARS 
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FRONT VIEW 
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SANITARYWASH~BASIN DESIGN FOR CHILDREN 
AGE 5~10 YEARS 

FACULTY OF DEORAT/VE ARTS DEPARTMENT OF CERAMICS 
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AGE 5-IO YEARS 

FACULTY OF DEORAT/VE ARTS DEPARTMENT OF CERAMICS 
STUDENT DARARAI NOITACHARNG ADVISER MR. PREECHAR AMONRATANA 

CODE 4 311 3 4 SILPAKORN f/NIVFR.<::tTV 

66 

9!5 

1 

"'"~""""' 



-

,_ ""'"""' , ... ,.,.. """~ ..,, .. .-• 11n n 

SECTIO\J @-@ 

SANITARYWASH-BASIN DESIGN FOR CHILDREN 
AGE 5-10 YEARS , 

FACULTY OF DEORAT/VE ARTS DEPARTMENT OF CERAMICS 

STUDENT DARARAI NOITACHARNG ADVISER MR. PREECHAR AMONRATANA 
CODE 4 31134 SILPAKORN UNIVERSITY 

I 

... ~1 

·--



----r.r-------~------------------------~·~------------~-----------------r I 

. SECTION @-@ ~1 

-- . . ~--------
SANITARY WASH-BASIN DESIGN FOR CHILDREN 

AGE 5-10 YEARS 
FACULTY OF DEORATIVE ARTS DEPARTMENT OF CERAMICS 

STUDENT DARARAI NOITACHARNG ADVISER MR. PREECHAR AMONRATANA 
CODE 4 31134 SILPAKORN UNIVERSITY 

II- """'"&I 111.0£ ... "'"" WM .. I WI U --



-

128 

II .............. TUC ... -· 90Jt\ ... till U 

68----l 

SECTION@-@ 

,-SANITARY WASHBASIN DESIGN FOR CHILDREN 
AGE 5-10 YEARS 

FACULTY OF DEORATIVE ARTS DEPARTMENT OF CERAMICS 

STUDENT DARARAI NOITACHARNG ADVISER MR. PREECHAR AMONRATANA 
CODE 4 311 34 SILPAKORN UNIVERSITY 

I 

·l 

~1 

·--



~··------------------------------------------L-----------~· 

. -· 

,_ .,.,_ 1uc• ,...... tOJfl .-• llll n 

20 118 12 64 --;.,-----! 

140 

I J 

SECllON @-@ 8 @-@ 

---- _;__~-- ----·--·. 

SANITARYWASH-BASIN DESIGN FOR CHILDREN 
AGE 5-10 YEARS 

FACULTY OF DEORATIVE ARTS DEPARTMENT OF CERAMICS 

STUDENT DARARAI NOITACHARNG ADVISER MR. PREECHAR AMONRATANA 
CODE 4 311 34 SILPA KORN UNIVERSITY 

l 

l1 

--



vs 

• RL~R~lU~IN~~R~l ~Rl~~l~;~~~ ~t~~~~~uK~~~~~~ 
' ' ' .. t..U:::w:::~U::rt.LNNLt~rt:::~11 Rt~UHLIIAI~U11Ug 11.11ULrt!\J111f\n11fLRfl. 1 :::!.rt~U1HI\L~Ul.LU H~ D p ~ p .,..._ ..,,. lib p p I .. 

' ~ 

tL~UW~LI\HI\~~lHWI\L~U~LUI\~1\~Rl::il.~~R:::~ 1\~!.~fl.l.~lU~J'\lLt~L~L~I~L~ 
I I p .., p .... """ J:10 I '1!i 'l 

" ... . 

W~LI\HI\~fl.l.~l:::~Lt~L~U~J'\1 
""" I f' 

L. ~LWIII!.LU 
' ' 
• 1\L~~HW RH~HUftti\U~HNLt~Nn.n.:::tN~LRH L. I ... "1;1 p p I ~LWLMJlU11l.LU I\UI\J111~Ltl.LU ldllJ~~W~J'\1 I ...... $' .,. "" 

l.LUI\HWI\~ 1\~1 RLNULtmi\L~~U!.LUUL~111!.LUfl.~:::tfl~lUL~1~L~ ~Ul.l~LRH 
~ I ft , "15 , '1o "a p~ 0 

.. . l.t~ULU1111l.fl.N~ftt~RLrtUGGUI\L~~G~L~111~K~ 
f''' .... f' .... 

~U H~~R~1~ RG~~~J'\lU~l.LU~fl.GU:::tfl L~L~L~U!.LUK~~U ULrt~LRHIII!.LUfl.~:::l.~~L~ .. I 'Ji 1 $1 

~RUL~~GI\1 bL~~ftl~RL~1ML~U L. ~LW!.LU9t .. ~1\~U 1 :::m1 1\L~Ul.LU l.I\Rl.1~lll!. 1ML~ 
...,. ~ 1 ..,. '1!i 1'15 f' I po::. ..... ... p "' ... " 

• K~~U WlWG~WOU~~I\L~~l.lUI\L~LRU~~l~LUHlrt~lL~1ML~W11 bK~~LI\~1\L~Ul.LUI\Jll~rtK '1!i 'l p .. f' op ~ "1i 'll I , 

~fl.GU1:::m1 I\GULNU!.LUfl.~:::tflNfttL~1MLaUI\L~~Ul.LUUG~1L~1~L~UL~~GI\1 
::; .. I p # pi '1i "f' Ill '1!i "' ~ 

nn.~~n.n~n.l.~lU~J'\1 
... ... .... "''i f' 

1\~~ QHMI\Jl~~I\L~Ul.LUUL~~J'\lfl.l.~ll~IML~ p .... , ., ., ...... ... ,. 
~ 

RG!.fl.R!.1~~~!.~1!.LU~l.~ll\l\1~~l.LUGrt1 ~H1L~1ML~tWGWI\~Rl::il.Jli\Jl1Lt~lG~I\H l.LU::il.Jl .. p !!' ., ~ ... .. ..... , , 1'11 ...... 

RL~KI\~~U1ULI\AIJln.M~lL~1~L~ P~D .,. '11 .. 'l 
" . 

p1tMnfl~~l.LU~l.~ll\n1~~l.LU~L~K:::tl\~ 

!.LU~~lnn1~~tLUMH 

-
g IAWl 

l" 

E =a 

·' 



gg 

i1.~f\_I!IU+i1.LN,.IA.t-H~ULM~l,l!t-~~ 1 ('J11H~ 1 ~ 1 H~ 1 !.LU H~" 11R~!.LUH~t-n" I I I '5 'l I 

t-~U2AI~I!t-~:;tl1! ~~~R~~LtlM.~~rtLtt!l!W'I.fLtH~IA.t-H~:;~;L~ 1 M.L~~i1.L~LM!}Jl11!.LUI1.'\.t-LIA. I I o 0 

t\'1.1111.fL 1 ~'l.fLtL,i1.U!.LrtLI!LI! 1 M.Lilli\'\.L,IA. 1.. ~LI!IMI!II\IlrtLI!It-H!. I :;tltA.fLtLM[\U11ttLRLRM.~HI!I Ml!l :!f ... "li '1i'5 I :; ~ p """ 'li 

.. 11.fl:;tll!l1m'l. l\ll~U1 1.. t-LI!ILWb[LrtU i1.1\f1@gn.M,11.[Ltl~i1.L~i1.1\1L,~t-t!L,UIA.t-Lt":;!,~~ ~ I #: Q I ... p, ::; I p 'o::> 'li:o .,. ... p I ~ 

' 
l!lt!l L 11.@11. 'I.U H[L t H l!lf\f\11 

.. ' 
.. .. ' fL!.L~U!.LrtLI!,;tln I!'\.11.1!1.4.Hf\U"'I.UHtl1t-LIA.rtM.1HM.1 ~'li """ • .,. • 

' ' ' 
u~ 1 rt!."L.I!Willllli!GI!I~Mt-LIA.ti\11Hi1.1!1 ,..., ,,.. IP~ 

l!ltLI!1M.Lilt-~ l!lt!H!.LUI1.tf\lll\'l.:;tl1! l!lt!H!.LUi1.'\.l\fL1L,I!Hill\fL11.4. 1.. ~LI!IWilU1Utl"t-ULM!.LI!M.!.LU 
...... ,.r., ., ,. ""P ,, ,.p""' 

.. ' ltt-HI!!:;r.n.[L1L,I! II!.MI!IA.I\Lt-Mi1.fL1LitUHHr.!.1!1t-IA.,;!.Ui1.1!1\l!!lt!.11!111t-l!l ,.(litll 01 -g RLH) 
P"1i :!f p f' ~:!t j!t 1" "'i"' ~ 

' U~11i!."L.I'l Li1.11\t-Ltlt'-LHWUlllll!lili11UGH!.LU,. t-H!.1 gj\M.I\fLtl~i1.Lt-i1.i1.1L,I!l!.LUi1.'\. 
, ..... '1i ... ,, .... ~ ' '<:> ..,. 0 

• ,;j\11@11.1! 1 @11:;1!11(1!.1! 
.. 

9 WU1 
l" 

T ", =rr 
---________ ,_ __ _ 



56 

• 



--------------------~~~------=~~-----------

57 



..... .. ~. 

/"' • 'I I • 

I 

58 

(1) .fll'WOJlfl'V!U-.l~fl Family Style 
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