= el |Ergge Madsered

prepared b

Cowrrcay e |\/1,z‘<%r;—°" ‘



e a".'-‘

| DicdleckxiC. o Lhapres-S.
\Maodud\on ) T 1.
! The adesials  eohith ove, ousedy for syosing of
Clechsical eneRge - Oxe clossified: as dielecswic

,mcriemls- Dielecinc. ™denials ! ome @,s.smﬁaja mgo\o.unq
madedalss dhe  madesiad Yo be used  asg dielecksic

| oo have  propexites  some of which not be
answ:_zsed ba ot majezaals oz;dmozsa ulecl oS an

m%o\cuma modesal s STy,

. Dielectyic Constant o Pesmi cU’d\/Ha

5 oo insuladed'! cotﬂuwna plajes Feaming o
‘Cupou%ozs howma ) in,, between, Fhem  the value

of> & copoeitamed be Qp +eogl ean put Qo plece of
anothes d@ecjc'zs\c; Saﬂ qlags st tersoduced AN the Space

berwean  4he, oo plodes: "dhen i obiedred hod the
Vcdue, of the, capoditonce mczseasee e cmrc%r% Copoatt

S

o

f H s opvicus Ahod/the honge  SYORID COpOUTYy o the
cmdemezs \nc:ceo&e adoen: om oS, \S 'zsep\ao%\ bacmm‘hez
d\ﬂ@d‘é\o ' el :_ il ;"p_:-;’;' I 1 7

| e sotio] of e QCIPOLC.HODOQ nga olmadedal
Qg 4re  diglechyic ”ro'\he capou—‘rance “dahen o/ S
substhioted  fon he Cohaterol s called  -the pesmitTHVEy
10“6 o\\ eledmo constant’” oF ’"—‘rw odesad s

PRI pammivities </of o\\e)\edcm othey han o
iOCZSE move, thands,

Pebmﬁwﬁld o? Q d\ele,cjmc, \5 cmo.)soaou& <o

PQRmeub\Wd s ©low mogensie mw\emal cm&\o\ezﬁhe,
coser et any ousl— eosed T Sdenoid uahencx voHage is

o.pphed aCcsessS the so\enmd 4ol 3e* P, O
| ceptain  amount o Polex  Ave O Yhe cowsent

Plowing Hwough -he solenoid - 1€ Q. piece of wnagnedic

mode S imvsoducecl 08 placed  ingide the

solenid il , the amoont of Fox ServVp INCTOE
Notes Acglmo\\mca\ col) of wive acting QaS o

Ygg?n wen COC&SB‘“(? cectsic cogseryy thot S
| ed S

olenid -



'I' !-'"!) ) ] 7 ,’

e 3
fhke*haf \O*he cose of o Ccopad +es r\rhe,vo,xoe,gp"
I
%

'd

the ‘capocitomice Incs0ses 'as the pezsmmabi\ﬁa
of the  patly fov slectuic Hlox incsease | bd

' mﬂsodmma an -appopsiade dielectaic: 27 0

| o Y o e dielectic modesiad s ool
! | iy - ‘
] I U, g {) 72320}
o'\ A /
- /’) o0 130 Do 7]
o) 7 i.-,- 't‘? f }:.,* X ;SNOCXD\-\'\C /Iboﬂ ks 5.

»‘f,k caben a'motcgnejwc maj‘e'zslo.k o5 0N bazs L% Placed
ioside the 'solensid an additionad amoony of
- Floxt 8 isextpr el becaose, of the . axstent e on of

§;:,\-he moghetic, ol po\e& 0" -\'\‘EJ mo%/nehc mo:k&mal

o Magnejr\saﬂeh* ST ‘
* m%nephc, mm‘gla_x \5 &Gud "‘rO be mo%neihbeo\
“ ()j\m e %ﬁej-lc, O\\PG\%S %ﬁj'()'ﬁ\efﬁ'\‘gd \ﬂPO?S\'\ |
év—w\cxzs dizsecton in the InfFloence oF an e)\'\ez;no.na

111 opplied., mcxgnejhc, Field - s p?socgss is. ocu\ed

mqgnejnsomon aleit |
ik [ o Mogmejnc, .‘ T’\ai'zs\a\ o, N
i 4oy 1D /
| o | yirctn ,;Moanejmed, F20m9  oich ;
ot 88 “’\oan@mc,dipo\e l‘ﬂfPO“cﬂco\a?s o\hsemmt)

i / €x+e:zan,\ opplied X o%heshc Relds’

I ¢ / x

1 Sbmeobmd o ma edic mﬁea(cn S ePes=N T
i ,

oy diereisen mocgnemc mokesals & ke ok
| Pezsmerr\-a is | a.lgo le(—’e:cer F‘ox o\iﬁ?ebem‘
“' o\ieJecfzs\o S (5102 ol . 2209891 . Jhsilaan
|| 1 "’}*“[ : z ) “J' 29Y i LY VI "' l )
38 ¥ PV O (IR o



\mnnm pm‘ms of po\azs\-z.mm.
75 The degqmee of polms\za,horw oy case ok eledmﬂfc,

pelayization \msgcld clependd OpeO the, deng%%a of +he

madedal »

> Gastus dielecte bawve. vevsd
S doe o Ahels h)ﬂebﬁm\a (owd dens\-\—d |
s 0 any  dieled¥c the mol ecules of C\'GJ‘QL\‘B\Q, ‘it 1

o0 eleckdc Aipde: mOmeDt even m—\he o,bSe.me o(‘ cm
Q\i-}ebm\ e\cc’mc Feld - | |
“> So wﬂ- :‘he_ mo\e have pn&i'h've ancl neacdwe ehms%z;g
d\Sp\auad cottn *@e.spec)r 4o ok other and o -

d\po\e,
>4he &'\’&03& dhe Celld , the 8?5eaxegs il be, ~“the number of
dipdes rHog 0 the  agecton -of Are Felid. ‘

little, elaciwn!c pcs\cmazmon

sechethex e mdeculeg of @D d\ﬂe&‘é\c OBe reO-polay
6% volay , the net offeck of an  extenal field oo the

 Oithandc s dhe Some . ‘
sdbe ol of pologizadion  Sald thed dhe pesence of

Clecrdc Fefld  Yhe dipde  live op h-*he o\{‘sedﬂm o
e Qpp\\e.d FE“‘O\

-> ﬂeazm\/ A c,hcx‘s oL o.pPe,‘cs 00 e Soisfoc,@ of M"C\?&\eﬁz\%\c
’Fanm POSﬁNe P\oskﬁ (2l et 228l jgesy
9{>osl’r\ve cbmsgw cuwézs o AR Sux( R of'the o\\‘e\ech{o
gm& ‘ﬂ&aadm Fi(:de. Y 01 s 5N iy #1007 BN LY i)l 7

' i‘, Fodi} ; -y ;
{5 % ) . 1 } i LAll phy ¥4 o~ f i g P L sy gy e
§ X . )} ( ' ”’ 24 l DV AN )¢ o (> (Y s !“ P



S0 4w @ledmG fied tohkh wil) indueed wolthin -the,
diclechic dee 4o mmxizaifan Lol Ye. I oppsite, oWsetdo

to e appied fiekd:

e Tield & opposite o main fleld  doedd votage,
N‘ﬁ?ﬂ‘d AacNos) Ahe AWYO P\f.’dﬁ& * 30‘ e "5!2. SuVraryy

cit‘id wokeny . ,

: * CLE datendlal | oiFresesyy
as 4o Sield 18 weakend the P"‘ﬁn*“d VC‘TF' ,
| .-ﬁ_-"ﬁ‘\siﬁa Ocsass  Are plates will o Labplb
when  the  podes ORC connetded OLBOSS O W‘eﬁﬁ

Mow. - Chasge  coll be stosed . n4he capadios’

[
i

- e | ) ..!‘:."
LSS

LI 102, CISFE sl Locy 1

2.5 33 )¢
g P i { ° . e i - .
D‘— awc ‘OSS .—“ 15} ".:‘ > “:'-1; =3 ; | - ;fg‘g } &3 ‘i .‘, 1.;_‘.‘!‘0‘ :.!r:

Incose of. . electvonic. qumﬂion '\he@jw@"s
chomge  Very  less [litte  displocement | and wmain

coith N dhe IS og of  rthely afom asions |
lectwonic  polaization \Setup! fos stall -tmeds 9

€lecron  dlisplacement 1S the e of polasizadion
IS - elastic in natuse .

/



hen - pac® rzaton  Field S wihin asauwh . sEmnove, o
,.t;iqe ele AonSs 40 el m\%m\ pos\ﬂon

= AL -&\\e,eh Xt fn\iémsvéd iy Celing 0P Ane Electsic
Cield.  eaheh Thag wesponsible. fationfe - palamzation
eq e ey wquised 1 fiew changing a caposHos i
‘com pledel J ~kated o0 ks dis (;hcrcsag chile he
e Yteldr collapse:  oicotndgsn
-~ cote’ of polag’ cliglecksic v-’rhe/ msnen’rgvﬂor) OF d‘PO\e
in e elechic  feld i oot Opote Y elagtic, displace-

- ent ‘JEOCQSS L . ]

| N OO
| 7 \‘3 \’ﬂdw\ducd OVezs oomina v

Dl st i)
Fb\chon ?015@, on ‘Chich ce;y\‘almvﬂmoﬁ"f of LRREYY IS
e“Panded

o dtiLy 23ivibh " hozienl g D
, J ,1_ / 1Y) , } \',

| So, \o.me omoun—‘r o enesaa s > l‘czsevezsg\ Ble and

;wﬁw os bhen in the. - dielecides 197 priio

; (el ucstre%e,\‘ ofenexgsy 1S Rnou o& et

dl@led‘&c lDSS s ’ CHPCy ;) Ry 8/ (1 oy N 1504 S Y

{ j‘ -t o2irJ) et
» | ¥
) I < e ) 3 ‘.' ] i )
DI OIS 0 10920 020n 28 pan - Jeo8 - gouli200
. \ [ -
A?p Nco;hoo of Dielects\Ce- Ea’:;r%‘}‘ NGO

750/ The)nfontion Hef 0, , dielectsic - 1S o5 o, enexgy -«
ST HgR) o vozs\ous —\%pemoe’ mmd-&tm c:uf\\ab\.e, 0

ersaha )
o il by sotiongno 9 Ui <
cxossxﬁ@\ % Gtocmsdl o, the, _\Qno“\_h,pf,f‘g:!\_‘ gjlet;kﬂmc
w2y Sholxa omu)olds ]tU 730 m "9hIx0 Mg Kool

Q) ccapacﬁroﬁ Yhat o&e vaccum oy & othex 8os;se&
{ Os dieledic. o sietsals il Ao pHIvibubeod i
5 (W copou o m which  4he d\ele@hsfc, LSCL meneml ofl.

SR b el

| Gy CaROUIDB | cohich, s, @mbmahof) Or solid and, e
© Di-eleckic. losses, 7 PARRY U Rloss, micoy enezal ol
vo &\\'c,on |

RO S s



{' the drelectle. losses 10 vaccom als and - othex ' gogiag |
| diclectsic. e veyy soadl such: capadtos are, Gein |
- vadd Fequengy. and ; 10l Fequency Neassing ckef

Capoctios | tehg o 08O dlidlecdl, am usel uey)
QO e vodve of capadios s wequised: ‘"

Mica ‘a id didechic s used M makin - SAarder
capecioy fop \abotosies because” F dielecksic: €onstam
Doesoot cmmae,- ety tempr Vedlatlon and with |

7 Blecko \ghting  capoctios. 0w e xed) vale Cﬂ(ndﬂ’
they o polodided divies et bigh cagodtience, ;

Dosmally - used., Fov bi-poss coupling and wpids
Sasting applicaion L2 ©  Haxan Secinl

? Tantalom  &de (0 icompaision o Albminium oride
1S Mo, Suitable m elechwo \i%h'h‘na capoutas oy oth
IS w&’r\«des cBoie ood ¢ adso wsed in eleudso \Qﬂh
capaditos: 2 Dledyalsia ¥ anlnoilagh

> This | capoffos ame tsed of Hhe Wighy dapocitance
;*‘dfe S and have hi%’tﬁ'VaJUQ,:.r-oC Aleletdic Consiomt-

» The copacitos, d“dﬂod‘ felec) “‘%M ol

Capottan® of KoL dhe Vale op dieledisic consten
Fos  Alominom  oxide s and tdalum oxide ts W\

Electrical Condudivity  of digleckaic, and Aheld
beak down:- |
Gioseous  Di- eletkde _
> Ay s most comr'm\(\j used Qosous ‘ Ai-elecibe (i)
, : e i
Constitoents  of cui Omri’\mam and OXYgen. | # &



r.-kw | ¥ < 3 \ : o "
| 5The, batosal lonization  gives Bke doeqeal monkeg o

e eledwns . and positive | change - agpering, at e

L Sume dwer ‘ T i

s Nahmal eralg fade oge unable, o lonze all

C ahe il mojecoles  betouse tonedadiod) o ef nets Tolecole.
18 coudes  Wamed - by secombinadicn  ©F prevl mgu
faamed 0 when ewes Ahe, ortmues Wanckem  Ahenmal
ol of Ahe %&g* possticles b’emgs on close, enough
0 o fese  electeon. T
S [we - dedtxn Il M o tasds the positiveplate
whexe oS Ahe_ . positive, \gmwﬂ\cd\'mued ~Aouoiscls o
S iF 4he T oppired  elecksic.! Frekdl I ASINEB mild The
¥andom  tation | oF the ' Free Chasge el ke, grsedeminant
ovex  Aheln  digeded ! metion hduel! o the appred freld.

) ) electsic, .Ahe, \eakeqe
eyt rnoi\\ te ne;aha%b\e, Sk aem Cwple (o

3 1€ Are voige, appied 0 )8, Yooweosed . fEron tirthes
f i \ ) ‘Fl‘ ' Ly
the fee Chomge @l oupise, dubeicd } M enesgy o
knock out  elecons  Foom - othen -Neadtusal Od‘"“)b(‘j ,
N \ YOS ( B Ale N I B IVIC SN L0 l AVAS VLY
Collision «

5
7il

o bl - f o' | S TR ' 1 s
5y 3 Ji ” ’] ;’._iv)_‘i ‘(,i L ;1,:,\ :7‘#;”"3 %
! ] .'k"' \ r :_,.
e
1 R4 b

. Eoch newa Fme,» elettmon %@Hoc ceoderated ~to very
high /speed AR rihe appifed - elecke felld’ and Ahis'ls
qumns KDoCks aut 0N eleckion | Fom othey gag adem

ang jonizes  Ahesy ﬂ\e Gsbest e ool
jonizadion:: Jaorda 89 @y o

'; it : ¥ ‘J‘ at g ,'\’ ¥ [ {
i

}



cdligion  Are, rumbes of  Ceo,

» dwdo  lonoaadiod K gmzs,wa and wf%

chege  owase  'h gemme fole, P
oF \‘cﬂl‘\(\%‘t coysent m:«mw ‘. A

uquid Ot -ekechic:
A tigoid cli-elecric

‘eas\\a %(3 mmammoied
h%dm sceple . iquide.

(Al these, - Coamnan Qe use, Ao
Condotivity. |

¥
\mpdaﬁa Qﬁﬁo\)cﬁiﬁ'\’d s et

5> The boSic wolewles - ofF o \iquid Aeledolc, fg@\’ )i
dissoctted | ooded A Iofolente e an elecksic @ield

= DisSodoMon - of moeevle, covke o/
] mndudw\h‘hd

7 Nevwsal ' cdew\e ' oge, \o&& Qapab\/e | ofF OiSsouiation
t™han Pl ™oe - cole - thak LS (i:ha C\fGJ\QC:\‘BfC,
fnm‘na tou) \talue,& ({38 Peﬁm“*wﬁa bowe otd condd C‘“VHET

| Anc\ o\;‘eke&sic, houd\‘n htca’h value e

Peomwvﬁa Show | sxdeféabe, cmo\uc%twrd

- (orvraminems 10 l\‘q/md oh\?lecMcs can 'hexeose. —':hEL
condochvity ondes the ockion - of an appited  eleckhie Cield,
uhen e dieleckde I8 Paced 0 an eleckdic Eeld

the confaminamts ke R Ceckdeall che o)
f‘J KFO\ “’O’d
OCk O Cusent. comes:

? A eveakdoun (In: o comamfmded \\qufd dce\e&n\c
MAY  OCCus due o the  Fogmagion: of- conducive. -
Oridge  belwen e elednude By the i convtaminents i
drawn  nto m%’na eme?s -@J&c'k'md& Spoee: s

!



- shexe be, breakdown of the  direledric
"chmug‘n the. hﬁclcag 4ho s feamed ;| -, &F “re, ploce
wheve. o vectkdoon oS - Some. amount of head
Ol B aduced ebich el wesolk M cormen-tion
Flow of [ Ave Naoid di- eleckyic - hig ol bseak Cmd
bu‘dae and, o\\\e,\eohs\c Sﬁﬂ\gﬁh w\\\ zse,s*o'se
_ 8ot aftes. \som@, Hme Gmoﬂ“ezj c,om\u&ma

il e Eogmed cousma bmak dowﬁ .0qain -

> 00 oo refol neded \\qp|d ean ho+ (“cmmed c»oduc;\*\"%
beldge. - Bweakl down | 6F Ut o amina- h‘qp\d dhelecinic

C caved  due -10+}g romzaﬁon eP—-\jne 8a,ges Joorad

present o dhe  Wauld . oy
> Appiied  eleddic Freld  bnfzes - the 80@ pmw—\r

N grelednc  and ploes 0 o di-elechic wohexe
e gos edste  do cleordd Freld, fryvensidy 0 Cmeases:

Solid diekecric 3 ofifbod
G)Ledmc,al conoluﬂvlﬂrao@ solid 1di-electwic, also
dﬁP@Do\& appn  he - Pre&enoq, oF Mosio0s  Cotvtamdinads

|

O %mpms\-rd ,
\ :> A mO&\. o\i eledns\c;’ %e&e, *mp;s+\e£ ’d&&odm

750 Fa Jone Qnd Pwme eleckons than’ '\Jfﬂ
ci-dleckdc  cooraining e

> \n low “empseue  Yhe Vooure  of @ elecksical
CDDdOC:H\’f’ra <c>f—cso\§cl. dielecksic -whcs\\a oue Yo
the  Impuuities: |

>lo o Ceased TEOPKauye Ahe anH.ude, of
leakege  coxsent  dere Opon  ahe  conhd biten

| of feelns  dhhe  koge dielechic o

i ehedsie.  econducesion -




?&mkdaﬂh v oid diclectde, elithes: G\Q%O*'rﬂg]
os  eledsical d@u‘w\fng o0 - PEENO. \1ng tend Hong

? Elacho -\htnmal seakdown S caused bd de,s'hu}hqq

of he cliekehic clee o P‘cw\ma eodoced bd ele.cnic
logses -

> Salid d\—elechic, e pcoa Lono\uc:lom oF hen-}r bw’eledn

lbss In hese  diekechic tncmas ve:ca s.‘rmsp\d colth
Mosease o —’:emp&"fo“st

> hegt Genexaed no+ Conduo\ed owoa mpid\a

Theogh e dieleckde then
There  willl be

~the
diclectstc  occuy. h ?SYf)al makdbm OP

VOlmge QPP)fEd f é D ET: a1l t _’ b
Dol e do ot | *

Rodlate ¥
A oSS - e 2 haodsh
lz;gzwlted ,VOHQ(J-Q, s kept Cozg \cra P€d0d '%he
occomes T POHEd . S0 et ofveatt ot lectse

BN NS T,
A i



Thadadsn Me ferciall

= — PSP eer .
e e, et

> Aoy madedal Andd i able A0 \nsolcde 4o

Peevent dbe  (low  of Eloctsic] Asough 4+ when
o potenial  diffesence applied aesoss 1+ Wnod

IS called  \nsoladws . :
, hic.h '
2 The eletiwic mnsmca t’e\aed: ose. use Fon - qenesal

puspase CO‘“P?S\%S conductos made of coppes and
aluminiom and mso\whna Co\/e?sina of Some: SITY

of ploshe  wobbey  oxi some| sowtrof T oshed
Covtop ©O% Cambwsic -apes eleckyic on oompmseé

‘3‘3“» sesisfance cﬁno\ueﬁﬁg ~eotwe  Foz hecd %@\emﬁu

> mica. o abestos msu\cn:ﬁor) “to/ pwen’r € low;of
CCOBsEeNY 1N Hthe T butes! bootd P rThe | cmsboo .

2 The eledtsic ' Faln compmges’ o g\hg\g pha&eﬁncﬁoz
‘ﬂowma Ceahding T o At Stedey Jtode of C/@PP%

Condotds 0y Shak COSQ \’(I?Smishe C,o'ﬁ'on“ 0% chﬂbzs\c,
COoVETINg O Th&u\od—ioo L Ana T 3o (R

> \n ovesheod cono\udcns Ao S¥ 'zseeﬁr£ fos Qo\\g*rs\bw‘
of. e,le,ejmu'\a comp?s\se cﬂumm\om 0"5 syedhessed

CL\U\"‘)!'O\U(") 0.5 CO\’)O\UCJVO'?S O—ﬂd Cd“d be:\"wem '\‘h&

(! pottnsgsh - 0x3taoqes

condbotkos QL wokaa s mgo\oér@s AT N
sl LHfT ) “{\rj [

5 those ove lmpostant €ouios which mosT e
Cﬁns\de“d mh\w sejecﬁoa O MSU\osHﬂa muje'a\al

......

i IR EY R e dran My ' o
trese  Fockess roEe (2 énce ofl Fabws\oaﬂnoo
restnay it chpaszez oiethpeNe NN snd - e

2 ) [XT] - . L/- . .
Sl B < =i oo A 480 B = -

- ";:‘ / . 5
: X0k Ui o (Mo F90

vaslous  padpestie of insulding  modaial s
seeondly  he  most poLR¥Fl oo\ while yooking

\ Aol
e  gwblemt of Seupon  oF O wigfrvt . moke



The diffesent (mepenties oxe
i‘ Cletdscal  phoposties
= vitoal iy :
i« Mechanical "
V= Thesmal  pyopestes
Ve Chembcad T

> Gx'esa application  imposes i o demafﬂ s
ﬁf»k’:gcmd’ e, W*D“\*ﬂ %\\ren Yo wbej . cuCFe?teru } o
Pwopent ves- T3 " RATEHETELS - R

g The Top ™ot Pﬁ(m*a propesyies  owe e\ecﬁﬁw
and  methivocal - fwoperHes: L L s s
> The pm‘m% fonetion of -’ir\&u\a:h\ra-..«.:-maﬁe‘oﬁal AsAo
Didate  Ahe e)ec:\'es’\c.\'?d oy to, o Qcompligh 10«
Ay Pracical.  applicaton Y hag, o, NSchouge. ./
Otrex  Foncdion |ike Methoraicod  Foneion  and,
e Foodion  of heat wanseexs, .

-
i

-

LR havge of ahe, msu\amd'm@e;s\q:*
s fer bove high dielegintc, 1
> bigh M wesistive | Qo

Wkeoge  “(pmeny

2

S e madevia)
| P’@Veﬂ'\‘\'ﬂa the, fow o
oM e conduess o easth.



> The wadesial XU e cmszsos Ctr)o\ ca;eg, pom
YMPUBIHY . 1 i

2 The evctuical pzsop(f?s‘ﬂ(? of Y‘Yﬁ(’ﬁ‘ﬂ-\ J\CU\CA ™ot e
affected ba ~fem penatost.,

14}

> T e a pxopema \od Ugh\c/h U‘)Q:hsﬂaj FEDHS
Flow of eledwic cussent .
> hen sSodedr o electsicod p‘tf,ssozse, "che:cs& wm\oe
QA \/e:csa \ithe Qo of  cussent 1S preiento..

> AD \DSQ\Q’XD?S "tb eich Gﬂo\’\racxe Ywiis oppitec)
wil), bave o &t?o.k\h_‘cumsem@) F\o(,:,ma ,.\J(WH

> The )h&o\aﬁonl ’TSGB)S“‘CO.XX,Q,Q{) s scud +o be

.
-
, ~A VAR B |
A -— 1 S Y54

i & t Wl b ) Tas | Ry v A __‘- |~ e, y
I - 10 L3009 DO S .
' . ’

Z[nsula:hor) Re,g\s\-ance os& -'rwo fhape
\- Vo\eume R. U

= I Sds e/ R 20t @i SO I ]
el
9 /. " S " _:’j')_:‘,: ”‘!_,/ 2 . 1
= \1 52 G afpogd\ f
> T ‘ T4 L
}' : A‘r;[’ ('?;A. i e i
J La
® o ,
. i "' -4, 0 v
\(————-—d — »
Fig-o TR '
g-o\ —~ F\SOQ
Qt\j@m R) \"—"O\ % \
o ¥ (~ Posa 96 oo @osface R

IE, o PO’\‘ED‘HOLX d\?Fe,tsen(‘JQ» AL, apphed, . | QoSS! -
e Fhcass: ol cmd~b’w TSRO 5 Cofl Flowd - s
@ copTDY i \fgﬁ»}n\d 4o oke O podh  cobich
STooiglyt  Ahwoough  4ve madesial  and  omound the



Tmarevial  oyes awe suvtoues |

g s mAUA A "\f“’i"ﬁ.'ﬁf.&}'ﬂ ‘e,
" %"\;f ‘ & i*\"‘f“'({‘ 'S 4 &“W‘j‘ { ‘ﬁtﬁ\ Nﬁi‘:}h‘. q *m
? sadesind s daate & bﬁﬁ T |

shot Flect awen vhel semfoee

13 ceteted Wy e

2 T posibinyg of  cuseEnt T Flowing  aven e
sodtue of matesal k; due o the  PRCRentE e
RO SO A% Otkey  admo &;!rskf». % Souseendt ng

venpusiiitsd

i“f*wﬁ“‘ e %‘ml”sﬂé’

b e e
i et it o et

{4 A3 z:f Ceved 40 cowsent IV w\mc/n \?\oms
thoogh are,  madesial is CCLUJZ(\ Voluvre. “xcﬁii-’rcmu

Cox & Cube of oot C\\menaxons ghthis 1S c.a)ded
volume vmgm.uuﬁa T Ahis ‘msx&-ﬂvfﬁd i “the wesittan

nefexsd 40 the Elow of cassent -Prfzschh —’r\w_, backa

Qf’ M mm‘m @_ﬁd ’*h@a’* ‘& QD‘P’YSC*S&'QCl &S
'&ﬁ&i&ﬁ*\‘\)\“’a of O Cpnd;)u\‘\hq'\ mwce%\al So “the Volome

wr St ance of an insuladl g maJ&—e‘zsial expent Ssec) a
e £,

f = Nolome Resi&«ﬁvh‘a
A= Le:ngrﬁ) of wwert .
‘\‘\*rsauta‘n %&maﬂ\c?sial

o ¥ Crwessaction a"gea oe c’m P&'}{h

-

wmw | Vesx Sdanca,

e ”‘:ﬁ AT AN (O op Pg’ﬁ%\ -»\Q m“ﬁ'&:ﬁ‘ 'T-S
mm, e bws overtre  unface | of Ahe X:mm\aﬁ\ha
caial 15 Ced«h?d &m(“me | sesisyan e

vk g rek ¢ 7 i
35 f {FEay "ot 8



sunfce. eSS i‘\\fg'a cepenel ¢ wpon the humic) ﬁ\d L

At (e c;\g ‘oF__ vassiou s Foedegs =

L OVL =

WY ,
o DR - it o .
S0 5 ! ;
ok P i\ ® :
KOO .
OO 1T \
Uo00 i . giar? @ \
Acco T Gt RS e ,
0 L»\0 60 RO \00
Temp@D '

Yoxtatton of Taso\ason fvesxs—ranc,o; wH‘n “Ferop
o oil - Topey ﬂo.’refl il \Dape?i :\;ngu\aﬂon |

Mgy Tt f

- \O&J\cdx’on &S\ﬁan& is \/emé moth @PFe&eo\ Eﬂ

3 e, valoeof Ihsolation
53 the, - applied vortoge: ond' 0 0
disecdion o uhidh - ihe \/o\*cx%e 1S, ap

U e, esistance/of  jnsdoding ™

prige s 50 089108 of  \ogolading MW‘M %) :

Wwhich  con-aibutes A0 LIARAS ’H\e’ \\(‘e OC O-PWMS '
{0 which (A oseel

sk o gxs AiFe ) sSpan  of  undey a'zsaund eotBe 1S

-‘l

y e Iy sy
b o, S5ig' g 1) qO 1-0 60 (WS 97 ;{ %« D CHa ’ & LI 1



vl paope sties of "“ﬁﬂm*mg matestale Qe
*Qppeasance,

* folbus

» Cwygsaiiinty
R\ J

é

> fackext ke appesare mﬁgw colovy y and Smoo+h o
il ofaie oot Yo Lome T extenyt  touwdsds fthe

fouMomeY  gelection of the \nsu\cd\‘n% madteraial ¢

Mechanical pxopexties:

Temp . 3se
{;l Machanical &nen%\h 4 thaje. P et
o- V\é’%\-\-a
y i G Polsost’ra 3 gLl Ly e e A
d- Solukilitg ; s vE
6.

M&c,h\mbi\ﬁa ano\ Moo\d&b\\\+6

Mechanical  Stwen Ith o

Mot of 'the»,s,o\\d \nsu\om‘s hoxte. +o ths*cmd
Vasions  {oods’  Cud

‘ °g Mantlasute, ok wehas,, dus g
opexsaiion when . 0se io, equipment -

o - Ex &’mnas of . Suspanded poscelain mso\MOE
'J

Y to beas a good. amount - of . \oad , ,‘25'0'\"02:
)

‘\8 OP MOTess * and Jenesatox have'+o beay
oo.rvm? Coxce,  ‘of wo\v\na ¥OYOXKS. s p\oag_vcmd;-

dotketr (o domegtic | application  Neove ‘o it stand
eecded Ope;co;ﬁor). (>3 : -

7 53 e

The. menanical
depends upon

S‘\“Gﬁ%*h ofF mSkama moﬁcehw

Temp » wise RN dialie ool




GTS‘W BE- Tomp. wges QS a wesunt of heot gresatfon
0 Ahe - condutioy and he disledsic . less inthe
nNsolates . | A%}

f ? m%h Jemp. can also effect Ahe mechanical

MRmvh o \nsu\o.ﬂma - moadesial
> §o  when we oye se\ecﬂ-ha \nsu\od‘\ha rnoterial
WE st o tonsides -the  Aemp. wise’ - pwopesties of ¥re,

L adesiads b U

fbc,\\mcdnc affect - hWomidity can algo  affetk mecbas

L -cal .s-‘rm)a»rh of ‘nSU\odﬁna make‘ma,l .

> \r\su\o.chna odexiad | oxe erjld 0,40 be,subfwed'\-g
veosious type R meche.n(c,o_\ &rseses wihidn O%e ‘

I YensloD c,ompmsk;\on ‘@38\&-\*0.00@, o ob&cnf‘o*{on:.'

‘eax, &hea‘zs and it patkss  2oMmasey 9254

Vigeo d—’rtd. , |
\fismcha (0 Wquid  dielectsic "@J?Fe,ck"maﬁoF’dé)é&smg

PB0 eSS - . evhe)]
8A> \n PO-Pecs \nsu\o.ked c.ab\e, '\mﬁ—\eﬂ)\b et

e -’rhe, oll wolll Pel)\"r'Kde "cNSDU%*” PO*P@ wm |
depcm\ SOYia A ts Vlsc,oc,\*a S L

The, meAhod’ A0 beluse! Yo PU‘G\?‘d 'Hr\e» \h&o\am%
oll 0gein + 3aAnsCoames  ‘and’othes GLp\o\\(:OSHDO IR E

,O\EPend : onf\he V&ouﬁ‘(f@ﬁ—h@ O‘\-‘- :

902505(’18 53 Mo s " . ) |
?ongfhd mSo\cdﬁha‘ mcd@ffa.\ ose. r\-he,
‘“OU-S‘WBE hO\dma - capo.mﬂ Ond Hu also oPPedr *’t’ne
U elednical po peiey L 3 BHU2OT o  2nenl it

But In  Sore Clpp\\coﬂwn PO’GQA“E\ Vs oc\ucm'\-c&qn

ond  dests able)  Ose ofo “tohen’! pape Wit o

imeTeg nates ofl - 1 N> Py i

. ™5
'j:“

i
T
f 3¢



Solubil ﬁa o
¥ cestain’ applitations - solation €40 ke cmpg:\tdtd
"-’-’“\a affex. M 1§ cassiivdd Yo some  Sohen .

h Gy ooses ke mu\a:iwg rdesial  should be g

Scleoble {6 cenbain  Oppopeate SOLEOTS:
seme  insolation  should boy dissotve and ke

washed  out  in Floidso it comes 0 C,on-toc:}r w"ﬂ)

dmrg  opesedion- y

i€ the msqa:\ma nmezg\(:q s ‘Solouble 10 La0dEs) Hhon
MolSfUe 16 4he C@(fmgdﬁm i Q_lbd(ltlé beab\e-k)m
M@P\ied t‘mu\c&ion Gnd Cauuked bwdu.on"“ e

.! _.",',
Ll

“hcbma.bﬂf-ia ong mw\dab;\\*ra-— D192 FEG My  GoIROSE
These poopesties  0Xe fmpotand Foum Yhe bk of View
of GCDDOna Mass pweducdion

- Thexmay PEOPEBHES 3-

i€ the undex Cdm”“d Coble, 0¥, ndezs Sperntit
“than 'Hnes.e cobles  Gze wecomandad, €%’ @emﬂon wﬁh

costaln  Woljakion . &€ vo cmd euBsent *
Suppse.  vottoge i< asedse 1€ I 7 iovoled: 030\0*\08

material & able o, whh - stand  the h\cg{hex Vo\*mae SRRSS,,
fhe cange Wil cause . hoase  of dicletide, . losses - thot wll
ncsense - heodt came:saﬂm 20 the, remp- o(’ mSolas\-in() mm

neseose - o odhat  insoledod &ms*\e& hasgma g m\cd-\nﬂ
gmpe"o—kte,& u\-Hmodrda m\k dow A\ oceus (i

sd

i€ Ahe T oAl {nceoe o -the co.b\& mcneo‘se.':?q losses

il Trcpedse , W weSUMS once o alpj - incweqse;  heod qeresat
—-lOO a\o.nd ~also Pcu‘v‘@e» occ,uzs

. The Votroge “603‘**03 and: up o ook Safed

\trr’i-'t m
* YOITOQC  can  be woised - and €3 b
Pemiod colth ooy ek dooan - Wty ' “Thom muda




i “" \CX)’C“" ﬁ QM W ‘O«"‘ )8 C_'mni “"' )‘*kCL“" Qﬁ&a
‘ﬁ 2 /\“!b\‘(’n . Em . 118 ; ] 'r ‘ 1115} "K‘ﬁ ‘) O
‘**“ " . ‘»"‘ 0 C\ "‘!ﬂ(m ' g 'f)‘ a l") j
. 31.)\05" 0 Cﬂn

me atfecd soch dlvesse  and o Hant pahernites
and 8 cleasical propestes meChanical 0 - , hesdress |

Viscosity s Selob \Hﬂ

Dicleckyic Losses :- .
| when @ pesredt insolation - s subfeded ¥o
a\ﬁxnmmﬂ o) el Ayt \e? ke | app\ \\8 o)+emaiff
vortage 1o o pefeck capau+ox-
\n Such Q Cose 'Yhense {0 consumpHon of
powex * obly vaccum a0 ;?“F‘f’f\ o ‘8@5588 |
Sakesplace. Yo ohok; g C‘?EC\C’ET }'))m — |
Mool ey VSAO- ,‘q\gfmﬁé’»} qﬁ}oom\' ¢ ‘?Cfe\s.lgii-\—loo
of, eﬂ@ﬁﬂa when CU’) s suBTéered 2 ¥0
vo\-’m ioethasti s SRR SHET

is. ccd\e A elec)ns\’c, \AESH) U (a9 1o GBI
~ 7

Fdd@u o&?ecﬁ-lna d\eje,car\f\c,m\DSS woknlenfl B e
i—’&he, jos&’ {acRenset §%O\% (ncnseoag\ba wi—*fr) ~0e,

Fﬁeque;{a of app\ied”™ \[0\-?&%@ + oo
\oSS »

Vo o PrRsenc 0/%, mﬂ)\o\”’i‘a \OQEQQSQ,S —!rhe_, o )
u\—’, Tgnp@,ﬁg)r\)"@& '25\56 OO“ESVﬂoJ\d \(\QRSQOSE, -‘(he, \OSS
(V- ﬁo\’ra mc,zse,ase galuges mcmecxsec)\ c\&ele,cﬁ\r"zs&cn.\@ss»
A chele e \og& 1S a@n en%m@,@s\na gwoblem,

BAN0D . ad neaz O\\SS\ cdnoo.a

jovolwng heot gene - CU\ e ‘ P

o (¥ V@Je:ﬁa iAO'PP“CJ&m Or) ’OP R At IR A R
PEOPET oodes aand\mg Q(:'\’he; b\Q‘w‘_)f’ bet\\éé‘@” ‘ ‘Q
"\’(-‘30 (:QC)'G?S 43 ":-?"5"":?"} WIQ P & T e o ‘ , ‘
M wSUD gEopk (080

L

RS R
—~
=)
.

B

ATVrE LS Ay
¥ 4 =257 " .
IR ISR jEy e
{ 2d 2 (¥ 74 o



e Mﬁ\% })ﬁ:ﬁt\t{ , Dlagh pot Y LN (\hﬂﬂg

) : " B b 2 ]
NG ;s.gs,\mx OGEUmes o Wnpdsiinyeg, iy Seirte cakes

=
iy, i 2l i
118 oY ey ‘3\"4 Tt ‘h«,} & pamgeuey feey e ‘}T 81 g ’ﬂ"‘f'f\s pe pu_;‘?j’;
' et )

Yeuiated sable -\‘ ‘

- 3 % T BN i \} o S “a s i, . : a 't “ﬂ. . . 1
Fighk foand s wmpose - TeS pxieiorny o mang Ferte-fasivy

SREEsl 0 avoidd possibie  nazasdd  of appas e .18 o
foehing  Five. ~' ’ '
Woartiiee y  Qsumal \ “‘(ﬁ*&“k’lﬂ{f&, Fram  4Are - Fack M #

g : ‘ J . . . :
G A vmapted gos 18 ewvoived . bxom O valadile

msuiating madexial  solblected Yo voktage  Sies: S
4he tyeak, doten 18 Ve \'1 EQPP\C\ o c\m\m\“b mmsma{

Calnot be Q- Qood nsuloadoy -
*“Mml Conduﬁviﬂ ‘-

3 head a«ermsctied due +to T*R losses and dielecic
losses  coill be dissipated —'rh'esough the tnsdodos Ticelf:

> How effeckively this  Flow of beodk mes p\&oe, cheper
o0 the 4hewmal e,ona\ucﬂvﬁy of 4he . Insulotoy

> An  lnwladox  wHb betex thexma) conduckivity wil
not allow  Aemp wice  becauvse o | effechive heod- a0k
ﬂmah i+ t0 +the admosphexer

.%ﬁoﬁe appasadus  hexe  thickness of  -Ane Ingolodex
15 OOt :

¥ Texrmal Expansion :-

-

5 A Insulodex  whith high c&Cielent of  expansion

poes  Puvhlem -
> when 4heme Oxe o intulating  matewial \‘n\:o\v@d

Yofesm an insolad ion System.  different  coelrcremt of
Expansion ¢ of 4he, Two madewal o)l {0cwRAsE



;

™z @il ke  maros daues ©F e BIVION0H . donstay
s L, * b Mo B E AN n .
o Bmfi\t.dmaﬁ

| Ceare
2 hewsal 1§ an Signi€icant e imeostan-y ehere  hean
sd

Cusxent  axe  tnvolwed

i

‘*Hcm Qs*:ntﬂnm(’* e
S iy W whe pwvcw\a wohee.  clesise. Apa Qa dfelettsic

Sheuld  Hh stand temps veasiation cotth {n deswabie
Hmisy  wthooy c\om%ina In . Othes impoiance

popeaties- e
> Peod weSistane also adefind og how much ‘neo:x o
\r\m\cdfna matesial cand Sm’fojhd e_ohh ovt cuxa Ssec.
Cowne. ‘

Qn&m:cm 50 e‘d’he& , -
B - G e = =DA T & (

S Pgecene  of 80.ges LOOJ\Q?S’,CLUC\S O.,\FGU\LS cmd sahs
@Pemsmr\(d

affecr oW fement insoulados A
> Chemically O mademal S 0o be;\*e?s m,s,o\cmx i€
e S chemical ocHion
> plastics /T hove ~sep\cec\ papeT mso\o‘:ﬁoﬁ Vo many
apphic attonD becavse of dhe  Cosmes bemg
Chemicaly oast and\ 8'25080:)9\@ )
MU\'ZS mendt of “insolautions

; u:\mc,h oxe. \\‘s\e\% o

condition due

ONOexs 8'«30000\ cable
o)) e, Mot

ondexs  SenNese - Cbemxoa\
o L Saiy, avds  ox @\ kel
Aernon c\m%,.,

> 10 hs%h VO\"’G%@
df“ff)/\ mypostan.ce.

h*"&a,\\@mmns “C‘ZOf\@” eesisranie
b:c,aus@ o(‘ w\mngsé Me

0SS um(&
Ahe Ozone

} 77} 5
el A

|
.



: i +
X 2 g N ey .. ‘x'k'\‘ "D‘ :a

S

> Mxmg 1y xn‘(\{i\‘s ¢ t*«mr:, S
eithex o "E\!\% manutad {{\*@

i e*m*mﬂ-@ sty m mﬁﬁ

? The coebpd of TS daiony  watth  ceieos F’hg'm IS O@’*ﬁh

Complet Ahal the tess € hemicaligy “3" BOSSIVE
admoghese  can p‘xm&. L Ahe Smooth TEunoing. ¢ @
apposatus - , s ~
2 Molttoxe  due ‘o ‘mcd\') hum\c\(-*a Okmchphe}S% fy

arfect O tnsolados 1o o LOCLHS y
- it aas oﬁr*’ne susface . o€ insoladion -

- o moa "ve | amsosbed ba Ahe insoladion-
> Thewe OB \“nsU\az\ma madestal (ke paso. €€ins -
PO\d'\hene,, PO\a e txo - P\OU'?SOQJH')H’\QJ) UJh Ch acse,

non hag?somp\c,
E?Ceb\' ,OC contoct  wih  othes Matexdadls :-

3 lnsolation  wemalns  invoxioble 1o contod with dikeex
o .:rape,s o m™matedal We od¥ , %cme,s , oKstOTR. |, Condutiy

majedal  efc.

> the condbicking madexials have lithe  effeck du&

0 ontOCk  wHD the NSO ladion -

5 e ~Hmes.  sLubbes  Coraed” wHh  Coppes  hen
chemical OacHon  Aoke plae s to avold the

Chemical  geotion oo coutn on  of e gappired
o coppe¥  be fow peUting on tre, wIkbe

Ins o) odlon. nsolakin \
7 0 CapoUst uSm% Shuan%\c,. @mcﬁ'\“m% o\ e

oll geaed whh the foney  wall oF ~the tank  causing
fson  pasticles O mix o dhe oll + TThis can
odvensel affets  the \nm\ohma repescites o tre,

oil:



¥l \;,mﬂ v, BERe of w8

*\% b %‘%’g s EaTh TRV Y S
et ol

B el b nuiian
W« G A Bewves. il “}\‘* “:;;g,‘_;"-“‘\v“‘,
i L¥ e 4;% t\

Tate fagdy o Ve e o relegal Vige of B Tesoldes

| Qo Maximum  wosking Heestols oy combtnaMan  of
“terfpesahize. | Mevken i

Qe ., Catien Stk ;\ngw L pmﬁ Becv], soeret, puye

rakeal ke et
cotionm , Sl and pupes «ren
: wﬁpﬂtgnm&d_ o .Tmme;u:;ed‘_ inG Vioqpied
- dielectsic soch as oW
. iQO‘C’ 5 3 Mcﬂemials posgas‘iﬂa cxde'%me,
Lof Anexmal  SYaBI altowing

them Yo te ofegsated ok veme
\o°C hiﬂheﬁ Ahan class y.'

- madenals - g
per QLeSHtoes , et

souasrance.,

’ uwste

B 136¢ mica, Qlosst! -
with soitable  bending

i

' ! Fi i ST ] “

- f \55°¢c C M, g{ass Cibre , ADSESIoes. ere.;,
Cewtth |, surtable pond ng Svostance

a8 well as orhed ™ ials Dok
i nesessonly  \noBh anie .whith
by . expEence. O a ccepted o

, VDBC. ool 3 ;

- \20°C. | rdestal soeh as S eon elagtomex
: of magesiald Aueh

and combinadions _
as mica  glass Clpet . b estos et
Totth sotrable  bond  ing svestane
Ccuch as appmops ate SiYcon XESINS.

- Mica, posceling, __(&!c&; anc\
| quamz with  a% coithooy an

im’cﬂcm!c,  bleclex

C- . obove \80"‘;(;,'1

E———————_ S DR L o

T ST



nosiendioel = EhaeiClcadion | paopeirtie s Carel

Ll B bt
&%\?“‘fx&ﬂ%@l’h&
¢ g e s BT gl 2o i K i bdsn
Ay el Wl ’iﬁ*”ﬁ'& wibe e Rl e feitess
Sy etk «%“?‘Wﬁ*ﬁ 0 G ark A8 Yhes o ? Fea
5 ‘ﬁ\ “!ﬁ%‘* &"t\'\iﬁﬁ »\“Q‘-}ﬁ J“Jﬁ: “‘,‘gﬁ S:‘ﬁs\ ““\ﬁi‘ﬁ} (j i “gg t

i

St LR
OH) e oerlt Y4 ;H’ WY ﬂx Q;‘(W O Abak of VEekd ,
Gy Cruhying "é@%i%&%imﬂg Qs %m\g{g a8 dhar of gmﬁw
V. Eate  of machining  0s qoodas  thak of o “
as good as  Anak of Sty

Ps cﬁfma quali-twes
inextness ‘equal Yo Yhak of Pl inom.

A

B

Yh-  chamical
Wis waface  Pekh Wk o thod of €boofte

W uxuiey  proof 9 QUCIIY’?E o8 %000\ as thed o€

Clossification  of tncuad madexsicd  on e, basic

]

e

fﬂi»ﬁm“‘}g mattwial o0 dhe basic of  dnens physicay anch
Chewita]  Stweduwe ™oy be  classifredd Invaxioos
Cotegades os Polowe

i - Filowsous matesdals:

i~ \mpregoateck  tlogows matenials.

{li-  nNon 'ge;s\'rm& morenials -

N~ M‘MTG% modeataks  Waulds

¥ - Ccesamlcs-

wieo wico. and mlca RiacAue AS:-

il - A3 Y08 ?ﬁé}i abesros fanchcks
vili-  @ocs |

(- NOWE  anal Lpmhete.  yLBoeas:
A~ WnsuloM]  wesing and dnes paedudts




!"f

Xi- jamroates 5, Acl hestves L Enamels. and  vornishes .

Fiosous  Madesials

| Qe e-treX aexived xom animal

> Fibwous Mol \
he w™Walosd Solid

oxicdm & (o™  cellulose obith s &
constttueny of ve((]e—kable;' plants-
> The madosiy of madesial oxe fodm cerlolse, in Tt
ma@sims"%e' Celuloge ' Fiowes  awe cfieafzs\a visible

O A0 0RO T DAL THOR Sl HORD foyvead . ekcs

f

> \n cortan oYhesrmoedesiods ke rpayes, L0003 ’Q%GE%
The fbwe 15  ofF the oxdes of 2Q5mm \engtn and

"O'DIS‘MM'%’\CJ&@S‘\’S: e
The 'djéfeten+ :CSbwvsgus majezfcds7cmewoodJPaPe?S
and  cosd boagd | Wnstloding ' extile (otton, Silk
\mpwegnased Flowoss Modesial < 30
g T wper  \mpegadion thod WHERIOD
and cthemicol v

il gt _ » :: b &
-+ S a
< madexiod e

K& " hy gmoscop iy and Ahexmal
deawsadiﬂqn > ik on‘sm'prea nodeo\ Q‘bmu
oveR (Dmne- . 13887 2
*« Qb pop> dickoksie) o] T - D EHULNST (b
Amna all € ibjdoos | }maj@ﬂcﬂ used oS Jol®)lec ez
this cvoss CD(\P\“@\bUT&S e oximoms

e Yecheneqe of, i ety compioated:
oll ugedThis  potpose  seledied, conefully derending

V_n,-)‘ T

S vearnts e

£ y0g0laHo® dﬁse’fisg“\éj? Tssovlded ©0 dhe

condotder worth st W)P@S‘?« ﬁ@?l’){_qpﬁ'ﬁb’ He c,nndoc&%
with all im peregnode  Atter Ahe LNNESE gDodesl




B ¥apas. 15 piaadi - pRSen E any Eradim aws
 dhe semi Obikh  appasial S po *\“1“3003 he f"’?"ffafm
| potess
? Steps wnwlwe 1o toprse (‘}ﬂ‘(..‘t«" fon pm.ﬂ,&%‘, “

- &x&muuﬂ Mot of  the  aiy and michuse
berowe  alloging™ an Y Contack b Impieinodmg cil,
these wequie  ndiveod hecdina o€Ahe ' appersetks fn

vaccume. €08 complet  wemAl of migue -

= The O which e a}ee,ada dahdo\*scdea\ Sepoamiel
IS adlowed o \mp“éﬁancde/ —&h’stU?(h e papes -

i

M- Colling  pwocess is | comied oot | befoxe SXpose-
~ira the Insoladion o the aimosEhese. So +4hat o}
doesno+t Flow oot of +he PAPED. /) ehich me make,

t+ once 0gain - Vu lnes eable. j’ro. db&:*cb molstuse .

V- i €4he - inoladion - s o ogedd | Qe h\gh vorroge!
O proPey se;.l\m% of the,  appor oS | ALY
Mpyegnageel 1< vq:ata ess8enyicy -

e @
Moo fecduses @8 T-Paper {nsolokon g D

\- GEod  mechanicol pzso
2 -~ food chemial »-S’rabi\Ha-’

5% Ab\\lﬁa 0 Loh‘hS’rQnd hog‘h femp.

Y~ Olekletislc, comsant Vc"’dmﬂ \ﬁtbm Wan

SRS
5 (o mpots a—\w& / \eBs. c\\eleckhfc.

67 MNeo-in C’kunmo.b\e



| e

M‘u‘ }*‘*M“ T T S \};v‘w\%‘”** *\iwwﬂt

mwwéa B s

s i wf,ﬁ\mrﬁpi iy, B \mpww‘ﬁ?hﬂm‘ RGeS ST o
* éﬁff&‘ﬁf} Wy & “’”’gg‘\iﬁ K T e e ¥ \m x“"\‘”\“@& ?"YN“H!"‘H g, Fh‘«f’*‘?
fale  minig  gabhe arel & -mewww covkte. iy e
e

&Y -i‘*é‘“ﬁ.z‘%%*’s-afwﬁ \an\qt wat\vg\& aday. 0 | Lo

fad

dt@‘f ersle 8 m"’w@’ﬁ"ﬂgsj Lseek i

X Tratelormest 1 poped
Bk e wr Cowes  rand formes .

LR Capacitons

B hhmwhed 0%, itgj)'mgnabd Yextles -
{pitony OS5 S\R-\erﬂ\as can be “@‘“”‘Sh"ﬂ "*d i
waxoish i- 1+ ovasniches and G oleobirumiro:

wmm»xm CO™HON veed  thickness of vmﬁnished
Aexaifie mu:j between08:0k mm o O Q8 MM, THis matelta

A ﬁ*‘* € ;:{

1

s tf*lo‘as 4o clacs A Insulaty ma mme's\a)

‘;C

\mpommnt (eatones of vasniched “extiles &'6‘9
- Orood mechanical’ 8"'“6'&08*\0 D
- Qood ' dielecrsic shsenaﬁh

i~ Low %8'50 swp\d"ra
V- Low 3weSistance Yo o*sﬂamc, so\w,ms

V- L\m\-hna u)o“csk\nﬂ ACOE - ot \c‘:‘)c_
vi- olebiFuminous vasmehed mam QSN ot

f e

=1

-5 N

wecicram o oil- I AR
i\vpus:,a:\mn of vomnighed B Imp'ae%nated i&ﬁieil
‘‘‘‘‘‘‘‘ N C ‘if.“;uw@hor; \Sw c:a\de\a asect ?025 m\nc\s‘na 0

af Plow and medwm m*&tna.s.

#Aeckanc. machoe
corappng - andineas:

441z Oko  uged in ml)es ‘ale

a“f% ‘,__;te;;)g;,k K ik |
Solld ag  semiolid e ulcxtbn mme::h oe. d\'zsec'la
avatlob., i nokpe  angl thoek oxe 'cx:gamc bml faul)

| f:ig‘iﬁ"‘ﬁ :Nf« chss  These matestals e mmisal  eagxe:
~ 0SS | bitomensg |, andl  Chioginated naphtmiens

POTEe SN -




L e —
sueh madte xlal & that \n -the
whexe thesle wmatesialy  oxe G pel

M potrets i the F&dé—}em
the use of Ahls Classof

> waln  defect \O

ihsoladion s¢stem
dhew O & b&’f‘ttﬁ
These  defetd

- e

. & H{!Mﬁ‘

mdegals +0  low vonode 3 ke 'M?J

Noosesinous  madesials O Q\O«&saﬂeo\ it O F'onam

2 ).',-3,;!-,‘ ¢ j

A- Bruwend q

] - WX ES - el Ml HE
5 - poxodio cmd ™ieE0 - CRSSS"Y e UJO"E"S g
xorf- ,‘ill

M- Naduzad waxes -
30 \ -2

A. Bitumens -

we solid ozsseﬂmo\id modesiods ob+ajnta
cxode \De:mo\epm-

These &
’tsermmﬁ

Spenal @aiUU&S of bHumen& ouse
i h\ah\a Soluble 1  wew minixol and &(dxwhe:hc,o{\s

‘a oXidized .
B Regitant 4o Mistum feneiedion
W~ Pool inso) oo n ?e‘?ﬁ'\d

V‘“ Ald and  @gliradi wesisronce.
U SfcuﬂHQ ? ”_&g s Cbot o

Applicadions of 'b\"mmen& R

*BHomens 1S no‘zs(’ﬂah uged \0 olerde elameemvg
becavse OF 1 OU'hS‘i’aﬂd peopesty  of belng LOCKEY
wastants  gitumeng \é‘f d cheap . ﬂ .

2 Bitumeng Cmd.uwio\e, applicokton  in onde:samuﬂcl

cable Cos dhe pmt@cﬁnon of' \ead and s*ee
_ \
oRMoOUE Ogams't Co“cs‘tSDsmm (3¢



B L0xes
Q¥ xx;’f\’mﬂf i atd Mieso C,;?%;s'i»h.\\m@,mmxes - These wnxes
ase ctainedd ‘"}‘ e FRBLeSS of Al iation of
fﬂiﬁ‘ﬁ{'ll ped ?smc:;}\. atls These  woxes  OBe ! hydxocaxbon
N compoasition: :

& specdial Lecrtose of Ahese woxes ot

> Easty & dulbe in mintkal apd sgayheic. isototicy
ol ‘

> Mehanicalyy et |

> Peoy elecksical ptso\:ezs%ie&‘ which becb.mé; poosed

wohen  headed:
> pmsaﬁn WA xes cag\— oxidized u)heﬂ*\'\"ﬂd oose peadtec
be«aond meAHr\a polot -

2 APP“CC‘ZHOU of paxo&Fio and wmicso ¥ 8&'\’0)“06 LWOAKE:

MICSO CBYsyaline Cooxe s baing bigh mettieg poiny
ose  vsed as O conatoent yoagkexiod o Ak

o0~ A0 \mpﬁeanoded compoond  eabich s osed

fos ™iod (Moss 'Imp“se%hcde,d Non Dua}fv\na) papes
ooge. vseak 10 TNDTIA Cox

Noduso) _soanes
2 These LIOXES OTE ayvaltbade 10 Nastose « Nastosed

coayes oxe obfen used afFtex 9“600931:\08 iahe foxm™

of - CHO\oB et el \>o:csa§ 0 OI0K-e

5> The cMlerectyasic poope Y of Nogugal eooXes OXT

Saxi oA Bl Disletidc constant  Babge bet® 2 and
O

130°C depeny \'\’8 Sielelp) (S -\‘Ld@@.



. Cexamic
S Cemamics o wedesial rwwﬂau ‘rg-«j ’f\'gh remp -
i mq et ment of tatoml cla Jj arcl 10 h’g’p nic,
Mafie s -

-3

F\iﬁti’i%iﬁﬂi\a Cexamic, o (_,;SH eal vordecdl togesres
S A Simple manot actosing pocess  fos coxamic,  (nvohed]
wtxing 2 ndy  geovnd clay ancl  mecadel oxice «wtth
WSS Jost smppd e SEF Icient J0 ™ake O past which Is
shages Qceosding 4o sequixment-

2 Tis maid 8 le\ti dxved and fsed ok G temp-

zstmama bet® 103 ¢4 0 17300°C -

Main Feaduses  ©oF cesamics -

(-cezamics axe  hoxd and SYsong.

\i- Not affecied-. oy themical QoD except by
Smn‘ﬁe QUd and -~ ol kalres-~

\11'-8"1‘600%65 O Com) BERSSI 0D Yoan in Yengion .

W= Stability ok bigh  temp. Weely

V' Excolleny dielectsic  poopexties:

wb- fogplicodions of ceramics £

The capaciy 1o with Stand hif}h demp. 5 ImmonHy
‘0o mistuse - %{)od eeutsicol  gropeshies, X cellent

Compredsive  Jpength L mouldadoility OB Ahe. proparires
ahidh  woke, oesamic,

G- pas celoin 020 4a40%

© - \ire  Ynsolatos

C ofes cevumic madesial  \[ke, orlde oo Caymle
@ Y {Yaniey, Aumina  SXe.



prm———

Piez0 {)\ec:ktsf o Cemm\c, Tsansdoses Sements-
- | T end evde

g—

“ bosed o0 \eod 2iscoode  ondl
composion Whoa hov@ faood Wm(m(d ?O?j e,x,eu,jg

“o mecthanical | gnegaa comv@siona These OOSE’- 3\‘%&;

\> \ cwoe Pcpaefs casomlc, -mode?s\o.\ aes Ol P

W Pgh, S T e e
iR %@ *hszsd 875&@@, \& “Syabilished Caq{aaLe

!

o0t [DDHND

_Soldexing! \*’\MQZS\OLAS o s

t{.’ ;’ }:‘ /

J l i /l B

oF \oLD Meﬁm pomf
> AllRY of wo o5 UL V’E*GAS,W &

osed Cox bace  merad 'S RDowN UGS 50)0\6:?53&8
5\“0 ragedh | €03 00‘*’“‘8 -\’re’ oy —\—ods By u:d\ed so\o‘ezs

\

—> MQS—\’ memon\d solaes s CDhPO‘Nd of 59/ Op.fl:ead
| k.
5

> Mektng ' potor 487 ERAN

> Tensile. ssendin 1S 385“8/0"Q

{ ab:)\ﬁ- to%. of co
35 ae@hs(ood cmo\ocy\wﬁd S, ——’9&0@* &0\§e®mwom\o?

> Soldexs, 1_‘0:7:9, of Two ‘Ef.‘;ea&;. ryeed g
' T Pcusd&cﬂdezs - meﬁ’\‘ﬂgpo
. aoe thon  tead=T xu\dfex
el QO (—~00 Z avoai ol
C,o)mmon boxd  soldex cme s sived howa 50\0\6?5
Alommlum,  Coppes, ZInCe P ERLY

| 2inteond |

# MCLS"\’ \m? CI;?P\ 'QidjnOﬂ K ST saidexe” A& A7 @ecﬂomc ‘

(15120000 f* e

% Howoh soldes” ) 6\3003@5 &ppaadus ” Eox ! mldna ?ezsmnen‘a,

t

coonecﬁonse» Lol s Jad010 o1

LD 'dl ;m. £ ‘1 i \ i
»

) ' 2 ;. { ‘--- - o w £y e, | . i ,-“‘ - =
Ho ~ 3y i NI 24 ,’]‘é o' EL W R T Y O 2rINAN D f }OCHIES




T1w-¢mn C Bwkd Preverrlc
Matexial

* when 400wl of diffesent metrals crﬁ\m ined St

an emf  exigd ROt Al Junction which 1s dlependl an

%ge& of Mokl o8 ml\{}ar |

> whn ot Ages o measude €M mawe, Juredion ose
1o made . whith alswo gie sise fo emf-

> Resoladeyy em@  pyopestadonal Ao demp. PiFFemne
Of Jonaicn is called Yhesmo copotect-

7 Ew™f pwdoced oy T isvezsdsmai1 1S (heasume
l”d Sensitie myma QO\\ | / My 3

> Te-oxe wode of . oife o
ot medes|
E?Td eot)) depend Ufon  Aemp.. o mwex{aj

YOIy ™ e il S g A8 o

Applicadion s ,,
To meosure  -Temp. P?SOPEZS- mectesial o be ehagen
modeBialg :
- Jerp. el | emC ot SOOC'mv
. Co | -0 ) Bt Fo0f e »
SRR oTO U SRR 1)
Teon O ~ oo ‘Q6.F
Nickel - " o~\loo \0- 0
ST o[ S 00-\Yo0 U5
(8imetals) o izl

2 Made 0f Fwo * metalic | STP , with, o\tcc oo€(—‘\oerﬁ-o(l
Thexmal €xpansion -

2 Bimetaks s . he osed O\\’BE&’\df\ﬂo\\kecs\—\a
> A\lods of o anNd kel wih Yo coPC(cgn—}- oP
Thesmal expansjon o wed  os oe Cerent  oF

Bimetalic  stwip.
> Bimetolye,



l‘ f ir;‘,.

Foosrwan b

md\cme,sy a aoodl concluckion orel
semi concluctes rretesiol

onch of which hove Fous

Semi - Conductos +

A seroiconduttos 16
nos 890(:\ insolatos Wmm
Qesmanium and  gihcen
valente  eletdon -

, | | by s g
" s
; 7 »%P&Sﬂﬂmm ok

the. shells




eletiyon ‘ﬁ‘e.VaMr\a asounc  the recleas. of an atomn
has ;mm\-m\ Qnua_d- mmniruacx\ e,ret\ag wotat ional «

arcl e enelic “W"ﬁga , all of which 4o qedeex determirg,
e total emetgy v enengd lovel T8 an eleckson -
Toic valoe i weasosed 10 elecinon  Volts eV

The eledt¥on Vo defind osthak amoeunt of Pﬂe'nr%
%mn&}d oy Wit when an eleikson moves with & O;((?h;—k
a potentlal diffezence of ane vat - |

e, \&Bae_, of e sbit in which an eledtson werolves
The getbex is its an erezgy  Blectons  with leost
enedgy QIR N The \ level Ahak is  obit Cosest fotthe
noclens: Eadn Socceeds \evel comtaln  elettxon h\‘%&'\ez

s i€ we consides and ndividoa akom then
allthe oo™ 0 ocgiven level shall Pos&%s%e&ame,
enexgy £ig -4 and 9-8- L |

oach \evel ox ‘shell it divided ito  sdoshel), each
Sobahell "“”’“‘8 o. diffexence €nesgy \lenve] |
Okcw?sd\'ra 4o F\‘a o The owoal  energy level oF an
alominiom - adom - eocky eleckxon  NOW ocLupres an
ene;@aa level Aicferent  Fwom 09y othexs «
b> They ozedso called  Cogbicden zoness sinee, no Sleckson
can have  an ety mepetented By Anete OXEOS:

(®eckson O) o e "
erppoy tevel of dupcal <4 gep ¢
3 (%om Borolg:



> o
>

megg]ons ok AToms & ) |
when eath  eecked i ad adom S0 s no?sﬂ)a,\ casb\’r
frealoms B soud Yo be an unexdted - Stode: , |
Towmove @ eledtson  Fusthes & F‘?som +he nzdﬁm
~additional  engsgy - The additional gje'fgd con’ be,o
Fyom Cma o the Foll ow\na Souse s

C\ed?sonsm:hc, s B T e s
Magnetic | | R |
€ ol geqpmed amount of - e e\eﬁga'\‘s ahosbeo|
B eledkson il Jump to ab\gfoezs energy teved - +he,as:lom
is Soidtobe, in an. exUted Srotes
wohen. wequised | amant of ".‘8"7* 0% heoﬂr enezsa
absosthed ba oxabnoe, | eJ\e,cjraSor) ol \eows —H\e, VaJanco.
boud QDO\ ‘{ “”Oﬁ mg\/e Uprﬂ') he \DOW,OJ\'WD'Q lenel <

['l E ! DS

} ; — deudnoﬂ 501>d

‘ 7 1 LY < zonzodion Lewel
Iy . » } WS RVE 34 (|G




