





xS oS

St tlalt g Dbl w248



Lapll pasill 595al
Jobae pla tudhd) @ad ve ot el A el
e y ol £ 3050 sasa

2113 :amall -

Cpaall aadl ol o lial S 2 SleS sS -
u._..ﬂ‘.)_,..v .\55\.\-

sale Sy -

2018 ¥ daylall -

1liS dan i ol
ELECTRIC UNIVERSE:
How Electriéity Switched on the Modern World
By: David Bodanis
Copyright © 2005 by David Bodanis
Ar;bic Translation © 2018, National Center for Translation
All Rights Reserved l

Lagyill gl 3sall A8 ghaa 4y ally dilly Lagdll (590
YVYogoof 1,8 YVYofoYE 1 S =550 — 1 ¥l ADLal gl
El Gabalaya St. Opera House, El Gezira, Cairo.
E-mail: nctegypt@nctegypt.org Tel: 27354524 Fax: 27354554



(M S (9

Sodoet ! @I latt ¢ L3S Coe Lol S

PRV CPYRUU | (R SR (I

‘ba\_ii Cb o

2018



4 o el AL )
Ssag il Gl Mg LOSH 5flt nalalt Sxigh Skt
calt 93 31 o)

bty ¢ il g
iy il / Gl St Sl o Lol S 1 S 08
YA o ) gl SAL: 5l = Jale 0je dan 5 ¢ unily g

p YE L o TS

A</

(p22e) TP Py |
ory Slyall - o

VAN 7 NEVEY gl 3,
I.S.B.N. 978 -977-92-0736-0 sl .3 I
Gy eadl pllall g2t Zalad] 22 gl o y

.

- S sl o Baamalls Hual Yy ag



13

25

a5

45

65
75

95

113
127

149
165

el @ U1 o 5all
e VAT iy VAT Ll il aastl St QT Juail
................................. VAVG Slaass edaslay el 1 11 Juadll
............................. VAVA &35 g 5 owlass ¢ LN Juaill
alaga : S8 o3all
..................................... VAYA gyl oghaly o oo ¢ gl Juadll
AW 5By VAA HMS ysiaselad dscalll Cialye : pualal! Juadll
Toyll ¥ : &IBH 30l
R VAAY Ll oo gyuad S camgio Ja t uilaad] Juadll
Jlisigy VATA llyibin Jalow celygl) b il : paleal Joadll

............................... \AYE GWL‘ allie Gl ,_‘,.L'i.ll M’
sisall o p s asala gl 3l

......... VALY L ‘_rl""""::."L.U /yam ‘C"‘J'-“S Hea ST ca.ul.'n." Juadll

............... s VALY tun.u_);t.?d:ﬁ ‘E“l’: S‘A_,L-Hﬂ.l H ﬁul J-A“"



oy Ly il 2 ualall o3all

185 e, VAV 1 jilas] dypals ol LSl 1 yute gatall Juadll
199 ... ¥y VAVY Ll L] A8l pS Daal ¢ pube G Juadl
208 o ell3 aas Saa g3l Lo
215 e, Iaty srcadly cdyi daadly asal dacadl
218 ettt ollaast
233 e Lilal & 1ydl elal )
253 e S
25T et clallall LWk



o pid| dolS

Bk Aty apase cilS Ll 3] din aui] ol oSl 0 aaad 5500 Llle
Ballly Gallall ypqts lilas Sia (g (Tinw ke VY 2o LAST Sia iligs (0 wlaey
S & Ty g3ll il Loy say
o s elsiidl e YT Laay glial a8 oLyl LS Laly
LK say i opiE d e b Gl e biygSIl 038 B, ST Tigall Glylan
SSall e oS ol La 5SSl 03 LS iy L0l 568 Tl Lo Undgd il
Ji Jilagy @il oS paliasy o lil il cilya dlia caals Jud e iaS
e LS plasind el oluayl SSl . colally ua5alilly p Ll ey Zale
Lia (i WLyl lasiat] o i ok

LS Jlame (i LS eyl Sloia it gt b 3ISH Jawy
) 598 3 Blaal cansally Js iy lall Lypea draai S dgal piilony
QS Lo olel 3aY Lulia p Lyl Lilgs 500 I BLAYLE .5 e SlLAKI
goiaall Toad bl BLaall Gabi Lealti Sl aiad Lpale 48,0l ol skl
Lo s yalls i Lakall cilsall LA gad eguans b Lago (g0 Ga i Tausley
Shall b Loaa¥l GIL 83¢al JI] Leligady Lkt LolSaly LpaSay 3l o gilally
ol Luagd!
&laal 3yae Tdtaad] Lualall cled g2yl SlLESY 56K o e Yau J3Sa,
Ll Ciplatl b Loga L6 il 1ok 55 Lpiangs IS Lpass Lpaily e Agyan
Al Loty ey ily ganll 1] cais Luadd Cigylal Gata Gy



OS5 ol Glils W gl el Go Qanshall (pilgd U 4o e Ladla polaall Jaally
roa ¥l e Jalall Lyl ek )G o sl

sl e



;i.;_b!

pamall (il ( isaay alo )
ool S - el M aalall sl g8 @S Lasie = dale Al LaGG I

MR






LSl oaale Ha¥ @I

Y C)"'“. ‘Gﬁéﬂh}“‘_

1






o oA tlall Gpall ad Ll D58 b Dyndia Gaea (o] 018 Laic
pie s Lo gag el ylann llin 0S5 ol Leal Tuaal 13 0L ygSH ol gudd ¢ li] oS5
el of @l G U 500 — aladl dla oS5 aly LlkY g0 e lpadl asay
oY Galad¥ (o Aali s calSy . Lot $lad o alalall oS0 ol 3 5L,
saagll GEEEI by agisns b Jaall Se Slalsl] s ol ¢{3ud¥) agodl ik
(S i Sactlall Luapall sleall (€1 Jaall S gty i Tuskls yas LS il
WJad e el

Ll i 2 a5 S I eyals 0B o] Wle calS aayll o3 i
Jaly Gliae [l (35S Gl praalglt p LB dam e pudiall o ol e
il Jlin (S5 o = e LW elyat e cyul ol Galall p Uaisl Jls i ulall
ol Jloall LS il g 5Ll ol b S = Guulalt Lol ye e asiad olasa
Lol Jand ¥ 43 SISU Lgale watias il cilpglly Jaasd S5 o galiall
e 3l UL Basns Lo s s 48 Laall Lo a3 colS 3l Gladl elakliy
o el Jaly Ll aaelias Jlaahi dua (Laladl Laylal Sl 1 045 JaY
J6a 55 ol = ¢ I3l Jraalas paa oSall o i 55 . Talall B, EH M Joss
@il HLA L Ualall Giwully pailly Uslall &l Usilly — oyl yall o yiSH
Busall b sa ] Basn @lalas] e Unilall pudios

OF oulall (Ko dm s i) 3 el BT Selld pd agall oY1 58 138 Ja
Ula b golal L3 ST YT ooyl adsy Kt oba aa ) 8YLeadl [glas
i LSIL Gyt clinsielilly culagaal 1 el Jass Ly gSU Sl p iy

13



JI53 ¥ o ylies Lupae @ilS 13 Lo cipas oF concall (o (39S a3 13 a1 030
SsS5 4 eyl e Buled sk g0 oS! wans JUEH elisla Jhy 43 daglia
g Uail ey b Tayull J 850l jlhisall Jiagiy d daladasl (b I_,.s.a.
Sl elana Y ilgall Gparta 5ui Glay 0pSs sy eyl saoe yui ol <t
pabias ¥ Ll p Uil gt o s coa ¥ @ad 5oaill s lpea e salas
Y danal asiall o sl comd ¢ LygSIG Walall Lalaas aludienl ollall
olilasd (Lguyasy Ll cdlas o Lgho pas iSay ¥y Laall b pod
S Glall ¥ oY JUL e wiye oo Jyaasll diSas Yy Jaas ¥ lasall
e o LS Jans 3l abalal] e aata

¥ Losic Ygyae Loyl S ye peaald ud cJadlly Tuall JlaaTs ud p ganad A
Lot Lgad gaslyll cliyllas 0885 3 La s (] aiald oy sayy Ledilga Joas
o Lesd saalyll 5ygad o ccilaca¥! eyl sleatl aa¥ 5<a ¥y sl
A ] Gl e s Jylos 03 Uil LaGsie (39S 08 Luaslell adloayll
o Uagiae Jlas] Yy Lt 2 ¥ 00 L 06S0 Y i oS o liauta
Bebual Yy Lggs Yy calasull g6an Yy calanll

Joe pae po Y USEL Jay ¥ 08 gt Wlaa i ULl LN Gladll
el el ol ¥y Jaall e Lidyia Htall alylaly (oS5 a8 Dbbial! olulsll
g s S Y Y] mad aUIGA (b Bate wsdy 6T oY gl p<ally
pilall Juital ol ygS amgs ¥ Sua bl [ilse B pa uB Llaalt p Uaiil Ll
dsla 33 230,501 o yall 25053 Taal,l Tiayh ¥y Laduall alyball Jis il
casipll ca Julall ellgmis 3 Loalall GLS jas o0 capdsll 3alge Lulia Shaall
Aall 4383 43 S allall b Ll p Uil IS o Sl elld jaion oF oSas Y
iign D pal Cilgl! bphad o8 TRl e e IV sapally iYLl a6
Ae 3y Gaaniabill &y elidae AT

W2 pie o Lala (bl i Wl GESH &l Gall i Lesa bl Tow o
oLl g Uailil (e poubaal Loy DA 65 Tlaill LN 6 e lga ansSS

14



s a3 palsally allall Gua o Baa i 5Sae jué Ghaall g a5 JalII
0308 e SIS aluniyy capiiply plalall Jal a ola sm ] i (JU3 olia
Blaill Layd Gulill e Julill gal 06K i el ylule 1

JS o o 13La S iy (g3 ga o LygSIL Galaal 5K ol ol 13La oI
o i sleT ) G2 Y lin s JS B0 g S LI (g5l symng
bolual i Gall Jilaa ayad ¥y el olia oo Lil,<I Ualyll Jloaisl
o o 03 Gl IIle oyl Guiily a SIS (gly - odadl Lpradinny Ty
B G o el b oSV slipa 5 b 1S W3LaS w4 (LRAY
oIl b craslnsal lissal

1 TSI il 2 Lasie lagill 3 Tl L o ¥ ) g2 a3
Sl Ll i Jlall e G Ue BSOS g @AY alplly oSl 3 b3
@AY clialll i lpday e cdoaiil i 0S5 Ll ilivall Saa el 3l
dyaall sy all duia o b Ay Lpadi Guadl] Loall LSS Ga i g5 ad
Sl (] Bl g AT Jsatisg Bland g5 3 (5Ss Liaad

G0 calac g il LAIL oLyl 38 Hutias Sulld Jia o (o Giuan ¥ 13U
IS (b Gan 8 pstiaa (Lol Lad Ll LT T 5k \Y (e 38T 350 i
g 1 eall Laadle a5 ¥ spualsl cpelims 5all 83 Gt .alyilly asailly yyall
n Lgbanie wliaS Uipds jlratunks dla pgusl e ol ok €Y Lagin
Gl gim oI5 Bl = Glga ot JS b Ly ool L0 il
(oo e Laagag Jhs (Ol8a US i L1580 a2,

@l ks pay SISI YKy @l jall jahi pa— 1S clls Lyl Lial
b yaad salidia Jlia (S €T s ¥ Glaal a8 sl oliaYly slas¥ly
alyladil [shay 43 australopithecine Laygiall 84,8l (o Lidlui Jal .u...ialll.
a3 5 gall 0n Jal (a1l oSl T yma oK1 oS (i aapLiie s o 3pall Binlie

15

/



sl SRS g, Bl GLET (g oLgia st alf Ll 5l el JH] de s ciale
e cpely e clelsn Wby

o (a3 Isaac Bashevis Singer ot Huddly Glaa] jgeats o LUS
alyl b Ladtyy JLlll gaal b SUSH Gilaaa giip augll jgeanldl Ll
+ LaSall iy L5l Gusaad e (g0l saiew £38 ST o) ganl] (o 535 Lol
e i (5 Cupliadlocs pgil sl e 050 al Aall! Wl &aa Lo Lyt oy
oS ol Uy fuil Ty i cilad) o lpll g3 LSSELY! Ll gSI ol publl Lglss
Olaly (i (Aa o ell sy Land iy oF aa¥ 50 al o) Le Gavard sl
A3y 45 Ll gan Gl @ l1all dajlly SLal) Siay o8 Dlall el aall
Gl Lolgatie Gk

Loligad) Ta3¥ e o il pllall 1aa 51,30y Tatiia 5,88 g ollin clS
Lijyae Jlia wilS ptie Galll ol Ciialia b e ST Lasay Lay TSI
34 Aaidls 3 ygues JUda (M) Saly Jlael po GLIAY ST A0S Lduda
polie 1S5 (oS O yad - sutie el o biinnns 3 (Ml gyl
S s dayy Aaslll oLy eSIT sia i 36 il Jsdall 5K san €T 4l o
Lok Une Taa e (ulad oyl bind o 41 J Jeasi & o il gl
lan gpibaadl sk G Guad o3 AT Cilall e e o iy Gld o ila e
pllatl (b Vg’ Uyl 51 sua il (DLl yie ey llady 330 st Gl
dad b = ol Sy Jaos

als Lo Zeaall sia Buas of oSas cpinase (51 o ) Lalyd Jeass Lo le yuu
JSG Suay SAT il 6T of allll sldl g o lalll fo Ao LeaS Lagions Juais
Oo 4l Lghe jaas Lallll o Lull 5 i S gl cisay L cnw ipa ol
aligyTSY1 33 33 Jlay) ¢ Usieal S0 iaall sal e jelis Sl alig, <Y
Gl 13a oS elll img yad Dypgtin mualy el YA Go Hiial) Uyl e
cxnaw il s b ele Jie ale¥] 1) cadnil Lylaill 838 (o e a3l 30l
Ll D

16



Slaas Lasie (Hlana :UZiyaa Q2T ga 138 oIS Lo ys3Sal) 5 38 6 L3l g
Jualsll elbaadl i 5 13 D5 Blaal Loty o (s codanll Lagudas o cipilly
b dsall ssie Ol ol @ity oot ¥ Usadadl 550 L B0l oy - Lol
Cas oS e

il wolall 13 Lyl ciati 3ia 01,5 b Sa La Gape] QUSI 13 b
s LT Gl o pg Sl plia Ll g 5L YT o5l i (pl s Gl
SSall a0 ol Bigad LSl eltd g e LI e ToaaY! A Tikla ol yks
Lnssa oSy Al S puliany olil yalhy Ciilga JUa eolS  Jad e Lelias
Jans &S o (o gsenn i ray — Lagpen Lole S5 iluagy (20U b adiye
b i yd (o 5 LSy el L0 50 uSL AT G ol (LS Uy LS e Ly pgSIL,
A ,a¥ Lla¥] Cyall Jui — VAod

o) b LSt LBl o Bsaall Lokl cragund ¢ iy allall Ty
Baden rlpad aseliy o lLLATY i Lusill cippaad (] ey Bassall ol
Laaill G il 5oy L 30 s oy b piaall cimaally call e Busas
Ol BaY ud gl Gl e lyue sal o si (galaians cladly S35 ] dygaalls
Aila UK e uyll puiall gy (ol Jof Lyaaal oSy 5eY

plael o LS p3d VAL Ciaiia b ST Jln 35 ul»ﬂlu.h.ul_s
Sl e LS 5T 1 gt il gl 5l 54 e plal Ll | las] e Lalall
alagl 3yiae p Lisil AT e Ila . Ly s yae & yats ¥ el JIA 55
Oa oLl JS o1 gl (O USH Ga SUH e yall g6 pae pdall i ye jad
alasdl 0da o cpdla o gle — Liaad Jala ) JLe¥T G elsgdl o = Llyan
RAR U RAIA]

Uijae po 5l AL olasll sda Ge lgaaw ol cpialill o waaall 51€
Al 1 AT shag ooisall agilasls eda ciig 51 oo Lelindl 3ST lpanal ol

17



g l5al LA (e Saas U1 o gpadl olld e Lagel b ey a2 cilall
(s AV Lol salglally el

i aa il ) Gase Dl oIS T ot clage 6,383 Llle 5,5
( hailloBU 53,01 s Ll a3 3Lae¥l i (3dlae ausis g gyitia I ¥ £ Ll
ang e ol OE1 Ll U e a1 5L el LIEY g Ll T (I
Ll (ol s J2Ls o calanoll 0 3UY Gl el wile plai plle
JUs il Jaiatly) Luglalt Cislyell olas Jof I <aLasSyl 13 ol 5y bl
cdgll b 3 e Bolal oA VAVA B Gall G als a8 Ll
A3 Lagliluayg Ll 51l casadialill seks AL ssie Suny ells sy ((cal )l
05 S el USI a Ul JUI ol (03 200 52 alayl] puis e
copall b o sl Jal Ga YT ool i aladi

(aad oLyl e Lale (o U p Uniaal . J5ST QL id o3 o peall 08l
S8 gl Las g 581 agian o pdua¥] il el g day (o 5 pdilas Sl
(AL plati Sty [maad] = pabiall 3] agad oy 3m — Lo uSYI 0o
i gl 19gSs ol el s 5¢l L O

Lowats Uils Gia ot ¥ Glals & Lal 3T LS fstaldl o] Juass Le
sl phuall Bl uads Jsa 5 uan SIS Sia 985 0 ligyi] g B piuas
(e — Lale ¢ Lyt 580 LS (8 Losalia 55 illy — @l Sl oda Gl
L 353 S (Al Basall Lalall il il AT (M 1S o aay e JASS o
Y ool gpgatdd dyd I Losie it Led Sis oIS ll ety sigd Giya
S plidil g lesil ae sl LSt ada e ) o GlS5) "GuSIL w il caly
| (Medad e Lo pll L5l e

Ui s i oo ¥ 5T o LS 6K ud Blals s3I0 Saall 1
s Slall (any (g yitll (68 God sl gy Iobialy puadll 3o (s
elyaa Lok (o, (Ladilg yae S0 0T Bgennina b cplls b La,Uad] Joliss

18



OF Gamsa IS Lo (ipiyos pdy ey BT (ysSoas ptg ooty dalisal] Tty
o 0T Ualis (0 Gl (FLaba¥ Gayaas Ladayy dld say &iu oy
ol i dile Loy, sluaill i 520 5lSa I pa Y1 5ad Laty aalylyaaY]
&l alidl o w3t wmy aadt allad M ags GBS Lagy o1 Lol aylas
Aaball L,laall Sl¥,

aoldl K1 usall i Jedi gyae Pl cilS Suaall gl sia Jal
was paid o aeds GLS Bl elhi iy o Hld Gypall ol ela Gayudieall
ety le dyaall Loy 4 b Tga il @l SN el yad i jawd,
S oda pluiiol oSas i il QI o gl e3all b e Lalia)
FUI QLA g ol (8 Lodas S AT ol (b oz e Upandl daalad]
AW LS el iUy Ayand] ilpel! b Gags S¥1 Jaas (311 aall il
bl p Uaiil 8!l (ouan] pudgl Al (5 AY 1 83¢a¥] USy il LT cliian,
sLLas gall

LI iy — ol = Lo Talall ,Sasll ¥ i Cand o lygSH Joss
13] gl aellgpn Jo olos wlin (B (guT iy eeltd LIS o5 (oS pradigs o
Pt s linla SIS i€ Wil s LS ) Jailly Jpass aals 3
(2 (S 4 gf asali it (5T (Uil gty it JSu ygaitll ¢ Lyl
o olails Jas Lalid of Laslial (e Langie @ligySSI) pa ca¥1 I W
bl Jlas¥l 3k

Jaliilly Jans 5ue oyl il Jle ndlaall . sinn €SI (liasa p gudrgn 6]
egiill el yaendill aell o wiill GUSH Lles b @laadll] laal colusdilly
e 38T L 5al alagll o Tada fia ciadll sia Jie cllinal ) GLaYL
— davidbodanis .com — i 5y b adsa oJlia ol CidAg aJas Yo o gad Langa Johas LAl
ol alall i SLtE oty il b sy

19



o alall e Uauly g aitly Gally il oo Lala] Jladl jue avad ol
el Gaya Tuale JYA £ ysaels (Hlaa o GIAG L cpuad ] jud Laill
@il U ite Cuulall p jida (Alan Turing gy YT Jie ] Lol 2L
a5/ Michael Faraday (glsl,la JSslo o 0 d83] (g3l slidl uis el Guyl
aaiiad 31 el pag) iadll Glasy sgyealas & cidtul gilly judd oo i
(e Ll A L pe 52 02035 (S T80 I (588l (51 o0 sl pananad il
saac I Uiglia gra gill Samuel Morse Lujse Jadgaa Jlall 5Ll I
Sl Jae L Jpa il oo G3lly ouaphacia eSS Lata Jle ol ypups
35 pead 6f O Guad S0 ol 0533 Ja s (e o plowdly aial Le e 43S ST
aualyll 5,Sall oia S5k p a0 Bl yellael 3 Gié

oall G Gaydeall ads (Ul Tuslaally o (LU 1Sy 0l ] 2l llia
e Laa Lial s Lallls s chuwaill (o uls o was (Alexander Bell Js il
e Ll LS 53l Robert Watson (ysulaly o ysy o ¥ ads (e Jliag
syl oy 8l @ Ladsl 8 Al Slough Cigles ey yada £ he) oo ¢l
da 3 41 K jsa sl sliel saf Ludie LGl o3l Otto Loewi gl il liag
Jin sy g lall 8 e ol ol pay L (8 e LygSI Jae Lea S Ut
alll ISR 53 ilans Lo (S0 L2l il 58 o DS T gma
James Clerk Maxwell JysuSLe S Guasa Juifi] (i) (o oaeall Wling
oy LB Y | Gunjae (S raupbiie Vol el g Baal dLLS Glalas el il
g 15aa) g Usiaaly oo patiall il b Loalall ooyl elale alie] Gy feacal oll3
Lasais @l LT e Tl Laia)t) 534l e Lale 3aa3 T plas ¢yo<U Db lall Ll
iy gl » LSl 2Bl B8l &y ol A pudgi pasaill s34 J< . L3
Quesicas (plalSll 2 sl pad (LST iSy — aall Lallal e Lol 2]
e LS G Lalea (Sl 850all (gaill (e

20



Jo¥1 g3df

21






el sl Gl say ¥ olisalll g Ola Jiy ¥ oSl IS Lasie
o Ll Sas 1S gal1 Zalgall€ [31all opl) Gpa BAl] b 59 gmil] g 2SI
o il T o gsasel Daread @53 e b Lt 500 genal () LA
ekl gaill b 5a¥1 g gily S

poaill cyaiil Lasie alld e HAST g s cpgadl] 8 Jasll! Laggay A
i Ladd Bk aall aday po oyl s3a e 55iyl blisil Soa dlaiie
ST &3 (eSS 3 @

Lailly waally (ulaill Jia Gualas ouly 13,

g abi Gaaly elaaill b Uil aladl oda cuids Giia Saaly
Sasmel 8,00 e plall @lawydll o bya cinssaly dusin Lot Logasse
Toaas olyladil i Leiss o3 438 1S Tsaas ohyd L] el Llle !
wliad el Lyiae alall oS dua @43 JS Jals Gass Liilie Bugey o3
Lggall g 5SIY

85 padpadl @l alile i Gdlaall Galgll atang JLoall cais)]
s lilally Lyagiall @ llall b stall o loslly Qhall 2lill ol ity asblal
O plid] posdBins o 8 uiia olegane cihiay . lasldaial o3 Glu¥ 1 Laa,e
o Ldae Lils Sy (8 5l o anddl Jaay opbeadl BV el sagg cLass
65 Basaa B piia oludas ooy Duwli ggaa cgya Jla @l Laal Lyl
@liatlh 33U il olall slala e By Ly pdy el 3l Ga,Y1 (ol
wlsiaadl @l ule Sia 5T o 31 &aall 25k s

23






Jo¥1 Juaadl

99ty pgsnill o Slan
AP dguolall pdaiilgg AP . Sl

aL¥ e Ll (g9 [yalid LiSsyal Joseph Henry (s,ia visjsa oLS
Jlae¥h abidll e A (un (b B3 03 518y Dgaall 500 LY Lal il
(e 50 pa) Galae Jale o(fan akaie Jau) ol o(Tall) Tuyall Gilall
2k 32y LSl (epadpe duni ol duam (oY) ke A8, SV Baiey
o (525 By SAST) Lusl gguall g LGN ISA Lyid yga] saad Gy
b ol Ga e diams ol Sane JSig and | Lolee o Liatia ol iy VAT
F2Y S (SLIT DLW iiaa b Tpas o Lialay oo pas (qadieall
BLAYL (I laall Guyi (e iSas Cipen Tasan Glaga s, le by (Laiass
ki gl p 30 I3l — Tl g S Ll pll @l yan oS g2 Y olegaistl
il e

QIS el i Glie = agfiug cma g1 Glisa e olidie 4ul K
NS 6T — ol 1 BT IS iy Lo iy fudiad 31 6 puieall Lkl
palac sy (Joid¥ g2 <Y1y oo Ll slge Jio Sloall olaan aplaay Lo ija
Al Jadlly (S Lida Gad Gound

IS Y (58 1S 3,56 abihio¥ laua (IS by gSI waall Jlatl 5 sSa
oo MalS Gillas ZalSH i3 . SI310 aalasll T yrlas Toacalls alazal BT 36 Yisa
Al Al Bdkaall G5l Gelsun ] KSGL & jusuall oyl Ga alshll

25



-Benjamin Franklin ((dSS1 56 olelads Linadlid & yeeddl aeliil] aallal (ghas
5o ol Aoyt 3alll Ga oy posil Lawate Gl gus LY 6 yuta ube cilS
el (5 s 0 LS g5 K0 = Jaills dule @ilS Lae w3l Gipas G i
alaiastl i

Saaly oS0 i SLIT 1 oY) Ly Loalall cdladl o 53K aaas ¥
bl olbsd jUssily dasall 8 5uliall yghll Wyl aas — el sy celld cilai
il Sl ydl Loadul] byldl Lalall 2l Lyl cidaay dua = Gywas e
William Sturgeon (ysa ;5 alily Lfi:-..u. C_;w

1 Sam ol il (o Cilas Lallaig wssall a Laked (s yliew 327 Losie
ellead Jamgly ae i sais] Losie oS8 GUSH 4 Loy Gaalio 1 S 3T 6
b T velleall JSA 1)yt Gl Ganlall " SU I Ll Saas duan Tylasy
swaall o (5,27 Gl Ll (s58 pualalisn I Jpas il Qs sl gulall spaal
Ll e aatl ) dlladl (e 5088 @l L5 yud B8 Ol ol LaS agai
L g iy w3 (S5 Loy Aala waaall L6 paaal iy e oab JS Jaas
Alnidas aad ol ol

Lo Landlly Gije (gia oS BLAISYT [ags dlady Lo iy (gl S5
Lo il Uadlf Loalll elbiy ce Gabll alad] yonall (o (ysiban Glasea OIS .4 dlais
e LWl gaayy dygas 85l Slamall ol HIS L aga Ll Giad daladiid <y
83 4 S ST oa Loaadiall cpanl alinn s Ul aaglil Jais LS abeall Lol
g Uil 6T o1 . Sl 030 (5al] on ah pgaii] (sibagiant] Sy <Baa Lazliy
il (b a gt e ailly Gdn SLSH Gurlall Jaa

Dgaall (b el LA 310Y) Sl Glyd allay aal L1850 0K ol
ol e g Lalas olius aglistl b Saall alall e 8 ,dy Jlia cilS @Y
Joe fei 03 LS VAYY g il Sale g in ol gyt i Lad il
i Olaall palial elaigls Lawd gy 4 Gl S Lunblide (Siae (ipanylias

26



it oy vsnsall TES Jpa dball alile pa sl Gpils uudyll dlad
b Sk sakaal gl Gt (a SIST iy Tl wpanll TS e skl &y Ual
oasdl Laay e 08 e el olile ciaal Ladicy cciadasll e winll
(51155 Baanll Cagye o Ualuany calle (i @iy canadls Easms 5508 Loy
Sang elaill st 3o g3 Lol Janiaaly il ] Lpaleds (S Lasiang
oAl Lpaday o GlSa] ST il o<

uahaliie delin b mad 0 OIS DS pa¥ | ggaall Gla e Jla NAY. 3
pil b el g celld Tuayall JLikel cunl . sigls Voo gy 0Sas jdem 5054 S
Baaltid eadl = g I3k i ol ¥ 1950S il ~ agilinal Jan oa Iyl
st Moy OIS Liae ST Candd oSy (Ll 4 Ui 30 OIS Lygane¥l el
St Lslall (e Wl Y csaled 3la 03 ol 51 et Slas SISy ol
a)lelily Coll (A Joadl 5SS L3S 5,led] (o (S Ly celll p

(o 8y LS (ale 0l OIS cddae YIS o iy caall b (s 50a el
ST B piaall TSI caniy (Doylaall Jaiccts 3 1316 sadd alSals YL wsall
gloiual Lo o ally 130 8 ya S Bulia oliliics Bae G — sl Vour (e
Joad Laal M Uil e 8t e S 5 01 130 iy w3 (i3, paaall
— (5ih S 3 ulm] 5,081 3 (sl Tia ik ¥ gt palaaiyy Ul
s g 3l 138 S

alisl day Aiaall el yaitl slad 3l i gl o 0sSs e iyl dlia
plas b LT ) a5l Tyl Juadl 58 cannlill sl 5SEI L s 0
8 yuia ol edlaas it Lps Laia gl o Hall oF Judiwdl b oia bl
b L Lada oSagy Uik, Tpadin Lgia olyad dlin oK1 (o S€5aY Ciuaas!
Colll Ll b stalil ey o lig I Lale Sl 2l A1 & puieall Y|
i, SV 03a 83 ol elluadl Jaks ala¥1 ) Jasis 311 o el judie el
o iy Sl eSS gy Lasie g8 LS Ll plass 311 o gl
ailS 3 ol SV e oLl Ladle dasla St 3l eyl dll oS diuale

27



(33 GLAS b img a LY 1] ol sSIYT g5 il el i JoSI Jaks
ST el i a3 s

s gl a3a Yy Lol &la¥l o s Eya poal il (554 Jal
G il e petie palall 511 i oo yad ) oLl e Lale ualS [pgidia pual ale
st I:L..?. OIS iy elly wie I .Smithsonian )L gadisacull lf,._n.u pal G 5eYI
il S 5o o 5SS (] s 5 46T e o ST Giaal s Yy Lo aa
4238 o LSl Glabbal (e i) alls Yy

Aol JUa o ya an ) g pa¥1 SIS . GEARI p y5al elll e Yoy
e Laols cildad Al el iYL ALt GuabBall (I 4 slas Ge il (31
e Yy o gin Lo e Lo iAES duamy Bl o cilS T ladl i yaall
Gl 1] Lphan p Ul (lgle e 30 S uaalitall (2L 26 Ul Jas
31 TSL eI 858l Jaud) Gallall ) e o eidid] Zag i I f i pslad]
e SR AL b ball I Lpisle 355 bl PSS G ls e G135
Asiie Qlali O] (Kay Laasy waall e A LT 1A Ll Ll

WS iy dlas 41 g ole wa I GHaT gt Jany Glyah s IS dal
wlli e Yoy uas¥l e saly dipa Jla) syl L Ly Gaall e add
lld e ULl 5T o s oiaall {lly GlS purblise aladial Jf (g5un ale
(S 8 pia Ll ity Bt any Gl il il ll Ciligll o S5 (g3
o el (g LS (gm Dolaadl Sy ali - piie pase ladd Jie (3l
g lagl) Jlae Likils pacd @S cagat LA Qlag (AL Gubaliall jas
Gl s yin oyl TLER Buge o g,AT Tkl pansd (5l Gubball Juaiili
clibibil LAt e loadainll of e GLEYI o yaas JLai¥l Jeeadl (o S0 o3
Tasadll Gulall d sk Buals clS 3l il ,eSl ol dafids Gyal Jias
Tkl o3 Juiital Ssie g A5 el

28



pelan Losic Loala cmaall p 13290 138 U 6 Ll Glosis il
sal ali Lasie . guya Gila Lyie Yay lpaud ity LaLaill o Gyealis (g 5ia
o i sl Bosladl Lapall b aglianal OIS LlUaly Gpladl Jadisy Liall
Lo e de oy By o ylaiil 6 Zalall cypes p loce (ysaabion Lalicd] 2ag )
A yaill sus pabied

0,81 wal ilS i JLall sl e Glas Gihida p g5 Jas o3 sie
s Jisaa IS Lol S @ LLAISY! sl pludial LinS Jya Loalall
Oe wlin pdall Llas Ay Jlyg uaslis o8 Lsaall fg3dll yuyu 43 Samuel Morse
st AT b Gllla ayae G ol LS g it 8 altly Jlgel le Gluas (S 6500
JU G anpll Gl 1S 6T coplagll 5,050 GlLlas aad b o s 589 iusale
Jadll uis cilS Al be Tad il 5 e poy (b 442l Al olygaall Gl
BoLeb il LS — L s lia 0155 o camngy — Y @ua¥ls oSy 43D 0 G
o el ST el Guad 6T Yl tade Gt 3l yall GEELE Jaad Zaga )
ayia ) 4B K waY iyl Lo fae YW 5kl e Tuadid jyeae alu (1S
oAl B Cusmman il il o m (18T O anpeale - Lol Lilia s igs
Sl ol slast JSle o (JiS) Djlae Lealit e pualddl

bl oty by 08l Ucantia uyse 1S i) pudsl! 138 @a3 (<1
o ase ale Loy Dyl el (5500 B (sl Sl Gomhs aamy o lansY)
oAl aly sl HISGT i lall b sk 3 e Dale Il ¥ Gl aagy Kol
il | ouliall wiaiy — 1S4 5e] aanlgs il A Loanll (il . Lgie wasl 8 L
ia IS samy s Lo e al 31l g il o @ilS = glaill ¢ Laill e
LIS IS G pgilsn S8 alally (0 AY T pgad sl uks wseally g it
s il o Guillaill cgaleddl fyga puall Gugaeged | = Ggaegnd| pael g
cn ey laalyll Ll 1 5 50¥1 8 Lol Lala) G gi5an daaill byl
sl jglal ya) 8 e

29



ase ¢yl Il el 1 (g AT 5,L8) ell3 el il Jalas o3 Lesie
o Liale” L SIS slphaisd Lo yum Lot o el g Biae I VAV i
Sl ylad Lakial [atie cuall” QIS Lo 130 Lange g3 Laa¥l (G Ll plss
Melualil ] Juugil 1hoa tloa

b spae Jna (g3 s sy = (5 ompaall i Ty am bl dllaa] 5
glims Lo dae = Lhsa cunads J3l1 o jpapn Daala e Ulall SGL e aal
oo O lldl Lda (998 IS (o (S50l Lo Gl Gpegead] SIS dad
Loaldin Jilawy — 0 a Y sl 06 ¥ Sy — s usdas O (g0l
QoS a8 e by gSIH Loy Blling IS0 IS (I e o e Lo ey - gLl
Ll Q.

pas 33 OIS i ad iy lld b Gl e Bisdowss Uy (b cLiall Gl
asay oYW Lat¥l sl Jil e b,gSI aladsil Gob paas Joa (LD QIS sal
sasg) praangs L i s gyin ciiyea o Ll Ggyas 81 1S gl
AleeT o LAY Gany 85 (3 pall elld (b (Ousieniys Laols csae Jolls ol
Charles Wheat- 535ty S50 S . Lyl & Biles oplas i dlla calsy
e KLlew T ud JULI Jorew e ol y3las] i Wiliiam Cooke ¢f4S alulyy stone
(200l b (53 n (o Ul Toma I Gl i Gyl i Uil ok Tales
St o3 Ll ptay] (g el ik Syt o5 Laie oo Liliue yre
Aldl Gl yals oY celli Gpalall fyasill cial) . uaalS i il pulliss
oo Lealasil (3 OIS 311 Jgaall id il aaly LI &y lhuall Jas Ja wiall
(5236l dyeall e 3L s

— 5 U Jans gl Gilyals Jaal g 1y way o ypaps b s3le b i
sugga b Glilas Huls TSGIKL Y] oylad e Gyud b el e Jle
ST (0ya] Ll a3 o (3808 1S Gasas o8 e iy — Ll
bl 53a Jae Luia€ Jailly iyan Lo padd (e Suelaadl Qille 5,5 el &g
Al lgaacd g 6Sags Laalil! T80 <!

30



o A e 8 Loy eia Gl aay Lelae LiiaSy ulgll sda Jya
i s b 4K 0L plal Cuanie alis Gl (iania say VATA

a3 Buie Oy codtlall @al (Ul b dls SIS LS YU £ Gy (o558 oIS
b sl OMall 1Sy (st asa doa Jaa So ASY GBlAE oS s
¥ g gi p LIAY ey o GILE olel 43 g i OIS . pliita JSiy Jaall
alylaal — Callas Jae Tud o SEalaun guysd g Lyl cdlel Sl
Ot OIS SaBU QLAN Sl S sal (T ol Sy LAL 4 bl
ogalas Lasd cuilalgll JS o5l O «(g50a alie] s cuualilly paaaall

OIS ¥ e lla phlsh Lai¥l 4o b cije osianiys gupse Sile Louic
UG gyl Gl JI¥ S e — oo et 6 ¢ 53a) b Gl adll sl
o Lehad Al olaglaall p 138055 o Juany — Dilae yud Tiata ald,
Dy ¥ Gl 8 sl e Lgalad 3l e lidsl] 1] GLAYL g5i0 Jlae]

il 8 ,ttie @Ol Gl 6 vy Byiud aludiid 3,56 o Ghasl) G
«Carl Friedrich Gauss ugla Jhujdayd JHIS aalaall SUY slual,l lle Hl<
b SI uabalial] wiaa 0B AAYY i paiisS i daya pae LAk e gal!
bl 1 JE51 6T o ral o Sl N Lal 8] ol 4 palal] Lot
AY) olegantl aiw o iyall Glias craall M oY1 8 Cijall 138 giay 53
Jia HLATI Y1 Gipall a 13Say (g al cipal s caadly Hlacd] e
Jeiall o dua (dlilas ol il J dale Gebagiu guyal gsiabi IS 2y x
ST allaly Hlass! ASYI Gipal) Sadl g L5 alyld] e Jyaall
(ot ST Giya) (o Tijpan 5Sall o 5LS) 5,0 LAY Caja ) Sadl (adas
Lelobll Giyal yauaia LS 5,k o Ll Lok Tty A Ualuwy SLadll
Gyosdion [lS ¥ ce Cipall Joay il ill §5uaS aslian GusSS el
L] Lalall Luis 3l CGiyal Jicaal Gaalia b agaal 01y lea¥l Q] i
(zox 5.q i

31



b page sLiael o inan L 3 Lidag ~ @lyion Sue ] (uysa g lial
Gyl gl Jadlly s (S S LuasSn byl pands O i Ly
o ool it e p el ot i () @ Galdll Gl pahll jleat Sale Gz
Lasd il Cheaty Gine utie B ks 327 «gasily hidily Juas oy VAEE
IOy Lie gead ;Y50 Blo (o ST 330 Sias el SIS JGH alall i o810l
AL Kayal i Jlagll 2T sad guyse OIS uie

o il Jaxs Sl aBH USG50 5, G 3pun o Laga 3IS U
Gl el ¥ L e 15581 05 QAT (e site OIS S0 5eT g LTy [alas)
O ol Kayal b allastl 1igd Lhaall 5345 e sebocian HAT Lo padod dlia oIS
I3 Jada o upge

Ty slay s el Lol gl @lgsill (e uage el ol Tugly ! Llaall of a2,
23lT o yTayy 4l po e yiune g4 (i Blua (5508 s il OUS (oA
Bolell giall a I 023 g uall o SIL Yghitia IS sy eelld 025 euapay
ol Lo e 3l g 15AY 1 ey e p Liall Yylaa sLALELL Gilas L
51 Llall L8all oLl ple¥] ) drolae ylaual Lusic o me dliad dlia ils)
Gira b iial Ga DL uysl LU Ll olbadtll Leu oL 5,50
(TaSaall Lganals s o sl iy i — dle agpd Jla 0K ol Gaale

did (K1, e OIS wdlpabll Jid Ll Zadsia st AT il g 153800 G
wle Olsaa oo aisls BT ] Jead 08 LoaS Sy o optians o Ul Jiiu
£ o elld 5US AT I ey e ks 31 LatY 1y aialall By ypaiall
Sluidi N BLa) aall gb 0S5l guadll Sl alalall (o § 508 LaS
il @l ol BEul ol wld Lag (s olsaay wdlbls gy o Lasusd
Al jagn (o8 Ll June il JEI yude pealill (AN Dl 6 o laslall

O ALyl s Jans 31 (Gadyl anlail] GG el e IS o3 pe
s pll b aal oK ol Laalill "l 5l s3a e (s LSLeS s Jais

32



e o JAT Lmda S 0 (Al o lig, 30 Didke Ll )l oda o iy
shual ALY G asall OF 1S50T o [50€ s gymalan oSAEN! o lan (o
Gl oS galall allall e i (5 (o — S8Ss el de s el yaliug — iS4
B Uilaaa ) Ul Gl aas 1 5Lai i€ 20905 &y ydeall (o
e Ze oy

i sl e Lellow! Ssie oSall a el LU LAY @lall i3 il
ot Lyl slaglall alussil) tugn SLas¥l ey Sayat = gag el
Okl (b SIS Loy Syl (o el - gbadl) (b waas Clial peh - (GlSa
bty Tl @llyaldll o) dua «Jogas KT Uil i€ coavialy dasadl
e da—agtly 850ladl el 35 0 el Luaall d Sl laglads Gila
LelalSG plaldl

Uyl sl S oo Lyl pcalglh LAY i (Ll Lol i3 Jlia 25l8
oleladl ol i 5ok S saiilly o gy clbital  Caaduty il ¥ «(las
Bl iy opalias Joh a e boosa ) I Legd] &ua (35060 Bue plu
Staiia Qle Logia Tusa JS @ilS .l ypagi 8 e ypadll b 3506s s Dalie
ciyas bl il GIS Gl oallall cuda ons Gal3s laal GSall e maual oSy
e JSs Thuaill' aSall elelud] o)l aioka gy i ol
g yatiy Ligyl by 3 Bl HLamil pe Dgall (o S0a egi olli oIS
il yag,mall LAYl say doua¥ s Lol 3La3H 1 gpel3ll oadle Llasal
b - pasindl Lol of Tas el of palatll Lowsilly Uhiaa Tosill LagSall
o bl 3,006 Ljiae JUA o aid Tan Lol Ghgaall ol a i€ alll
S b pealGll B Ciatia i celld g cpapsil) ikl sall cidsll Guleal!
Ol 8uybea 8 ygwan Cygaas (aSa, b saall o Saall paiall fa ¥V @l yudie
Ol il I pelits (BILABIL Gin B o (il Sl 38 T Dyaan gl
65 a8 S eiall e gl (il copaliadl gaall sgia o VT aags Eaa (Sas
Jiles JSits pgasans?



Ll e Sl puly elels) of Tala o Ltall el W3S oo ciaall cilys
el Bugs o) paaal ragdl cala¥l ol 1 Lo saad ey o SUL
il Unlall” Jilua Il Lo LA 510 JuuS e L] Bule als tuam (JiT Luculaglsall
gl JSy Blad 558 Losalaeddl S pall o 8,508 LaaS cinal il e Juas
Lol p el JSiy iliall il e patiily oss Laa

(S yal 8 Talie Bganall jué Ciilagll e w3l pasal il g ,a0 Louss
Shasl Lyelaial il gV sue walys il yalsll e lowas Wpall o3a pay
Jlaall Jia] Sasaa Dyl Giew Jaghin @ ydiy Agall ia ] JUETSU claylass
JLa S K oilind g aggs SLa SIS GV o pudiay o8 VYL Ll Lgale
L2y Lualins oyl of Tl 2lS L L Guapmits epgin ,a3SI (Lt el 51K
ronase iigaia 0,5 Lo S cilSy g5ia ciiiga Gas Lo US a3l aalells

34



! Juanad!

Juslog Ll
1AVE Hlaaaigy

5 oo Gl LAY Lo allall collll Jsadll jaiul ysic Sual
(e Jasle aiss Ty« putie paldll (il o bibisan n Llay oS K1 2l Y
Klgiae oS Guaill a byl g 2ol Loyl 5K sal of cu ol IS
o2 ¥ O e pualill ol linilad (b Fa OST . LBl ) Lolal Giya
Baaa Ll Luulul ! Lalill e Jla

OS Bapan HISET Jygadl JUT o 8 S LaaS il Dinsay canyiw Sy o4 O
oo Jaills a3las] 3 La ki (puund (ISGT ( Lpagi Sl o (IST 2l o Lok
JLed) saal) e Loyl ) TGN Tillall — oLy pgSH SV ol 800 clS ells
SSall o Ko ol (S5l A o (Tt — GLAL BLAL Tpadll o liyyal
oS0 03a Joi ek VAo alal jlall Civeall i kil .cpall eld jia Lebias
b oorta el el Jlall ST Jae o IS Aaaalaat | Lalill o 5agaall
b Lagadll Gugyull Lalall dleed uwd 3l yaall Go cpyatially Talil]
ALl jilay ¥y putially ¥ Legion 0 ol sy

o Ula i oI GY 6l

¥ =il Mabel Hubbard a,Lla Jule iible ¢ yudge oLS diadl g
Iy (ilisali gua] (‘elial oS - gradall ey ¥ LCudly €3S Lo 134 ppdya3

35



e 002K 525 5 Vil Lgpallyl L alaial ople jladia iy yat 61 iy
Glall k Gua (Faill iy laals Laally o ) Glbakl e Say ia,d
@il Jasle oY (Libale 1,505 ol (J33ull Alec elll uly Aleck cll] dasul culaa
@obadll Slacss Tisko ol o (a3 ellay Laally IS — 801 Tl Lle
oall carial 48 @il duaal Yy L 5 pte Loblull jee b Laf calSy -
ole Lgisad @pany «Leusil (M oyt w5 (gpaall (S Lealyila i Liya il
s eliagia o ¢ Law oo Srale Juls cilSy uall Uuae olli 5LS . ol
358y B,LaY L yuaadl] (aay cialal olgin e oylal 3ul cigua o s
20K (o aealan JSits Legion ] IS Llanll cnd Blas cdile LK) il

Oardiey gl 5o (raw Ladaass e Lailaall A1 Lagilylas opmainl
SSYI ol 138 Sess 39a¥1 suw b Baelid) o8 &I LEidd oY delu
Tpaall i Jule o 09 yias el oS5 sl s @y e 1] alaiastl ;480 G
G Laall jeayll o Jaiad ludie skl Lagabilio Ju3 JBY) Lle 35l6s sl
e

fslad Ty sy cell¥ JAT Gy Glallgl] ol caall (o Glall s3a say
i ol a1 O DL i ety 43 6T o cmigl Gllad e (Eally @iy
Y5 138 ol Lyl im Ul b el L3]S e 0 g S

Jadll 35U ada sage yaiuuly dale gally ol psiai b ellf agas
dag dol b o caSb b haall G I L 05 Lasie guanid] ia
by Brlae Luue) Livale dlia cilS G ppall e ugla Gyl 3ai
o o tagd ey ¥ aite ghble bl ehipal iolbd 6 Gl ooy (Jalal!
Ly uliassl g I and JUI asall (7Y a1 s S Glass Joil ellad
Ol eda ¥ LSty el 53 o dbae 0 s o 4 Uy ol pe Gl Ll e
P IROS |

36



] LS L ulall e ey pasall (S0 e Lad¥1 e el ol o] JUis
gl OLS GY S LalSH JMA (o Jai il — JLadiV ] (38 gae e Lonias
e ol it oS o aiall all JLaSl JSa (e o0 sdaales JLai ] Jailly
Lais Gele g 43 51y S0 ity Ul IS S0 sy ) Gaoll S
i plala il OIS JolSI ol 0¥ (L 350500 885 o O] il oy
Ll ISl ey e 51,

On a5l I ey 38 el IS Laie e gunlil 0,1 wlianiles Dily b
ilyih ba e sualy 5L e LEST Jluyf oSall a0 g GUS (Lt
sy Uasl Smiia DUl o haall s Uy st 530 et i 5SG) (gule
il of ST gl pa et 1 el Tl (m e gana Jouy3 3 IS o5 el
Jall 130 b clalall oo il s eldl OIS . (calaaill S iy bty Ll
pbies G 5a i aal Sk Yidie Buie mreal 43 LS GSI plaite JSit
gia il bd yae clilil ayme 35S O @lsa¥l S 5L (3 Jasal
B,Sal saa duiis Yylad Gl Gigas

43 1S ~ Unls Uile I} Quus asi a ple ciaad Jud — VAVE uyla b
iuysa pal sy alall b Uogo 550 @13 IS 6F pass paiid M 53l Jan
Lylay n wias G50 ¢S Ko IS el (g yy sy s O] Gpuadl (5500
pe Ll 8pus Jao €S oLebiady Lylasdl Jsuagiy Bualy pi i3 Esuts Suatag
DAl a3yl e SIS 13] Lo el Jlaw cGasnia ks
LS Tipall ellal ¥ i oyt ol pians ol n 5S35 LS a1 (yslaSinny
Y b 85l [i504] Bl il e boall e il 0,30
| eIl 5B iaasd oS ell Joil o gk

G 1L e g L) Lumyd sl 7 elall eyl oopdauss ] 5asally oS
JUI e Joaay 03 Sel i Al oils dmdlaa ooad ol 13la Jla (of e

37

/



pabie £ lgy - tlaa JAST oo o LagiSas Ja— 5 Lpaally oo plyaad Ly o gty
sl ity

Ga o o0 OSa o OSE Al ada JI [sheay ud (a0 pe piae Bae oS
pl el caa ol el pa el o wasl g La (M Giladl] S (o s pgle ol
pebiin ol (K5 o Gyd Gila IS wil puall Lelan JSI Sty Juall dakd paus
st 48 OIS Jaa¥l i pal&ll G yasl) i dleed e I 00l Lo 13ay panl
Dagall clialgll i bl yal cygaalls JLai¥l o S agd dua le i

oSUa il 5l gasa pasre Dlball bi g Hoasdy Miaa saa oIS
ol aailly elld i YU Gya putes cusallony (i Sinsh (g5ih pyemigall
Lolall Gayhall of elyal Jia Jualgill e o) sacluce & Mgk Gy eldi all
se Lo ¥ = TSl sl gaaT S cpo Wyl w01y Jany Dby — WIS i i
| aa¥) pad sl ]

LS Lulae e oSty LA colpaall gle el ally 3 ol el e Yy
il o load oo Litlly Lol Faliatl p Lyl pudgs claball o Ldu pu,
Sas LS i 51 ) o Talcall o wlaladll @alS 5,00 @SH alall
algal laal i palaadyy el lly J Gigd (S oS elli pasal  Les i
ekl r e i Ll i) Cuia e LS Bl (o Libaile — adigie pui ol Tyl
Goiage Lol clillasll s g - ubae cypam (i s ALl Talll i
iatinn Lijall & Ggsags (IS adlly bl I Ll ol pua¥h ¢ L] LiS
Lot f Goamsdly Lagesilad ey a3 9 il el Sy cliiblad! e L
Aoally el cipeall £ Y Lagsiyaia

b Loyl g Jaills et alatal HLh s Udls 134 clsall S0l o<
Ol Joss il Lelisal Lpaliay (all IS S jads 3iiaa pasal lasays
Lii jeall (e Laslal! 6 oISy opliaill )b 3ol Georgie Sanders yuila oo 9a
ol alade Gual Tus &3 i dan Cali gl el el dasdas el Tus Losie

38



pm g o Lo Toay no Lonl LS T ] onchn e gsn a0 S (e Bsim
coall (o Uil Adle g o pledl Gasla asa 57 Lasie Lo Caliim o)<
oy o b 38 el b i 00 ol G s Glian ciriom 1 iy
wladll (U ipatiel 03 GF alll o oLSy e Gle Lo Tipal Ul Ky
o Yoy Tas” Tl a5 amyy clilladl Jala 11 cad uls i < pualy
Ayl GpaYl rasy canll 5,6 dagys sl il a5 eyl s ol
G OIS Lauic puame JS iy lfd way . 0153,SH (e Aaked e DOLL Lty il
sie Galy cilsin guad jaall 5o {UIE gagsa OIS ol i el selas oY =l
L LY e Gyatina Lz, 32001

Qlel Q] sl oS sl o paasa g slidd (il gl A el dagid Lo
&l pediey L s Sule Galaiys cpfialall o¥3a oIS Aaiall Cislggdl b lalidl
b SLALELI (e Tegana cupbon iy WJLBSad] e i La2 il lSyetll o
LK Y Liall eyl e Ledliia Lplaad Uylas

Cdye po alaal Sl cleLadl G el Giye vaua JSit i 138 Joms o
Lualal! o Cadd of Jha 6,80 Tuss o ebile JUai¥l & 61 puila agsa
~ Lo call L 523 5l 5 Gy g Dmy cnlll Jaills i sl
Lia Ysiey - jaysa clilby Jola Jle DOLL jeall Lbas 44yl Gyl
O OSIJealeaill 3 asis o aude Ciila (51 G el Gipe el gual I aKI i
e parua S Lbili Bun e o2 U5 LaAll HISYI Jaa ThS ija ol

Losie Laiaall Joi3 Lal 0S5 al cagan 3b el cad cilS el Jala clad
cdsall o Bl ey (b ORI Glad G 1588 LT i)

o oS alall ell3 i Laadlsl Junle i€ "o¥1 LS Las @€ 550 ol
il el Ll 1l ell] [ose L] s alS [eff] oUS 13] L T jaa i 3l
on cipel o LS B (0T KL AST ol oSy Bsan (10T oY sy Jaa ol
o] aonl (gudiy sf sy LSI ] onalind ¥ G Sy 3 Ui

39



code L DA s GIeY (Fa Gao call (8 lady ud ey o8 il
6 O 68 Ladid coamy ol palaill e8] J3A Sage Lagaad oyehl a8 cilS
Glelaial S g L O (S Lay Lead G5 OIS B aay adly Lpasin DI
aad upall By s Il S G Gl Liye il OIS AT o3 Lasie
(Y 35 55y 5,500 e Blealy ALty Lol b olaKi LIS,
G yaia pual @il L aia puab oS @il s Glyaal oyad cilS LK
iyl Jal e dlld o peds i caplsa A ¥ Ol (Lalad Liulia T ylay
Sy Lagd ey HIS Lagia JS S0 difine o lindl GBall ol £ 6] 43S e
COAY i

Gt i calinlall ganf oy Ll puas 43 IS Tiaa Lie g chigaal’
e e Leliye @ilS bl 8,3 puliind Sas Jgaill Lifilly il ol Ll
s o Ll iy +Lpipem ot Lo e 5,505 Gy Lt 55 o Ll ol
an s yLa] o bk sal S ply cssn G 0]

Aale Jule @il cuSBL i luall dll i as 515 lrae ool aas] Losie
el Lasd ol cpad il Ga Gllad e ol aag A o clan Lasicy
Gaaid of cas ¥ T16 Lesiey’ 3 yaual 3,380 ¥ 6 YT G Jad¥! G Las )’
Sas ¥ yal aallgll a3 cilSy cqalalls e aill e Lo a3l el "l e
— Jule cal - Lojla Tl po Slaall Jadll cupa 48 Jasbe 3ully il i
Al el ces peuld 7 e cadgll call Gajla alal clide gy Wylas o @i ey
dla 8 sasa Go Geu 25 — Saely gusi colS - Snsall 8,67 e Susall el
13230y lad! Guse Loaie Wealdll el yilly Jusle ly o cibia o Gl JYI e
Oalill Junle e we ags — VAVo i Satll we b Ll b olli &iaa (f)1 6
pls Lo — day® O e wilily (da Js ilidy aad Lol el @bl O - de
Cyat daral o pdA¥1 K Ciya dalica] OIS i Jud i dilua] b wid g ol
o 5ae 0o Lailll Gale cponad] Lus alai Lo faay (Uass

40



OIS sl Tglail] Hud aalilie e olgaadll @ Liill ¢ 6] LS agd Gara
Oty sy Luuyio i Sisa¥] JULYT Gany OIS Losie aglas JSI ila
Cuprana 151 ol g slaall Layas a1 el Blosadl alise (o sl
Ladie LyLall ppanrt b clislly dladl slylos oSIT pplan — Lpassd cipan
yraa e Ji dag el 52 alyadl e abldll cilS g, A 6 Gy
rilgall (] e paus (SEJULYEE jiae <335 S Usllll Jandy Glasnss s,

oStad Luclibual 5 aias Blga Sin ¥ 15U Meel 530 o da ela VAVO i
Sl a8 Gl pe 3al5e g4y OIS Gua i (K 13 5T G yas SOLSY ! 5 yaia
bl B sien BguSe ciile) pud o Glaalll g a3 1 iy Lelibasal B 5a0a
A ATl e ol (ilie (G Lplialy s ;83 3 Cigya (0 S Ll
riealt bavias G lallly Liliag 5 ial) el yaly ¢ Ll ey 13a JS JaiidSs olasis
636 gsladl puall g Hla Jas was iy Ftlale’ £ uan aglaa opiitdly
el Jilall (53as 0] Lo aad e ol

sria O IS SIS AL K e liglee Luyle juuad adgs ol sa
sl o 3G — 23 B salena §y2a) sieas GISH Saa Ll i Joall (593
ol (i e sl Jans LS Laias (518 3 aia pa 3353 ] Jualal - 5ilaS
Ao 3300 "wlalK Bue cela T Lgilisay Jadll oK

8 el 31lee e Gt it pagy 38 Jusla ally LS Slass i 31y
SailSia gy Y seliud Yia [ X NPT E ¥ ped t:‘"‘:"“‘:‘u:—" el saelius
sae Jalald Sl LY Glenil! fay Cuay Tom Watson (ygelaly ags asal il
plol L clad L ypudin Sele ala (o il aoas Tashia Sagals Gnpediall Lagha JS
Als ala¥l 1 5 el ala £ glats clad o Lol @ lall 350 Losiey welad
IS Al gLl Jie — b yaia fo cypaall @ lisd pa ciiyll uis 3 Calal]
al¥ldb 6 Juale 3yaia e aladl fiag weldl Gilyut] cas jlisall L elivas
bl e palaill 4 il

41



e 13Ul Lla¥! Jysas! Lsa ] ala (B el 9IS Jans il S50
Boasdll pd¥I b Sl alad ud IS 0 LS ] 53] el ala b LK
aliadll 5 o Laga Waadle ,<igy cdilel] gpunad o Joall i Lilaal il
S S0l Jina o S5 o il 2 Tyt (0 T Tl
o candy ol Uggeadl 03a JS5 305 oF 5L (S ¥ il o] el s el
ellead! Jals Loglat!

uals i AT ilall e Kl gty ad n Good el s ol oo
el alasl i el ala pis <o (o e Lpgll Slasil ol @S5 LK Ui Gl
S — siall GIL Gaats Losie « Lol @bl (39S — G dlldl 5% Y Lasiey
it LilS el el Jats 3asstl SLoe<tl Ll WLa iKY oliastl ga
Ll o Ll g ol bty JAlall o BSY i @y wdy dlbd] Cilga
bl Jals 518 Lo e Tawsdly 5,58 Uasl K0 ol — il g o ygaaid (g3l
iigs Lasie (a3 35S Loglall cal€ JiT lute (gouu wai jos ¥ &uay Lajuac o5 -
aliieal . JI3t30 Tilall gl aa coglily @XSI e oLl i @laadl il
Aaglill GAlRS] aley Sl Ll JalSI G2l A3 ¢ by el

Lialill e 138 o< @M @byt b alivaall o 53K la olS
Soaia Loua I ity (g3l (g sSin b oS5 (Nilell Jae LS 90 Tusulial
Lgluaill 5ud dligaa elsa ol o Go pigSall Sign cygeall Ggsia i oLyl
o casall el 5,0l 5 alSs ¥ oST AL Gl o g 5153k -
e gl LS (L s elleall Jaos Gy el 13m0y Balgll clagagl!
ssbeaitl e faaill 1igd 2slas L

AusSas Byl ool JS Sany paiead ] gal Jaiiad | J] LA Joay Losie
Slen A Sia mual (9de Sall b e 3l Ladaslly Ll eliges bbal S
o3 i Gye € — Gilaws pinal ,Liil (o 85008 TaS Juaal Lasie JLuiian!
olagSI Ll SIS 5] Gualy Ulle Ggen paioadl pacass ode pos 3iga — Ulall

42



g IAAL ok Buls Towes padead] pocupyoban ¢ Lol i eLtiall Jig Liinis
ST YT i elles YA Dagan 5t lplon (Sas Luvagll ia oy

AR By e el Juan opdlil Juile gully o clanaisll 2y pa
Jasla Salasaly yaead il ol aas g LM a3 o3 g LAY e Gawiad gpal 3
wle Lad loydy (LIS el (g el Lt 550 TaS (33l 1505 e colean
Lo cladial 13] sgsbonion 301 — Cislell g 5t b Gogun VEAV, cisla Tia
sadauly e Lagd s ple a JiT was psall @l p¥aall o clylale Sue ALl
Lagls Ll Fa Lagaly)

43






S fuaald!

€ € 9 ovlogd
VAVA .l gugui

SULAISY S 3305 Dlas e il Al aliins i Js Jlee] clS
Lo o)l ] Tslag)l! Lpshalpaedl (o ol paLall JSH1 0S5 pf Bsssa
Oa Jali Ui - Ldlas VAo ale (B (s csd (b LS50l Sanid Lk
abeall Layad elye dlia cilS saay U pala S8 Laadll 840 - L Jlael
b il il LAl Jalll Lgalsl cn) puloas o p oy dadia ey
lia 1S of 00 Lagall Slaad) Taegs pudS (1 Halill o GIS 8l bl (6 aangs
a6 Ll Tl sia ol ANAY e o la SIS Jali aay ole 33 Joasill
Soa o dilgll Suasly L0, e sy @l losadl iagg — 52180 Tusa it
Cyilise Jumidll &(SE bl ole pun 3iam JI5 L@l 100 <! o liatll @ils
a3 Jsadl! Glal ud Ge3ll e

o oS Jie 0150 cpepiae Uncalgs ¥ aill o AU Jaall (38 Ty
Lawalys LELEISY o wl3ie sue Hlad] o3 Gudee gl 0,8 cilbiinasn Llgs
o2 Lieliall Slag¥l oHaad waa slaly lslae pialdl o 3508 olagans
e caagl Sl 8 LY alay el ally olalyally olulyll Leaisi il
Al s Laalie (g AT pualyey Buaall

Lo e Gl oluadd oda Ladeall sl eliie Jads Glls
IS cgabally o by agd saall Bla¥l (gnaa (e HLS (Fadll s ol

45



Lasshe o S Lyl Y o colagn b Jaall i Ll pgal 065 of Ll o
colagdl sia

Leliall &l e L, cp 898 L3SV Thomas Edison (yguws! ulags oIS
o 3l Lage diabiy Jud Lasie VAVY iyl Glalas 5ST aaly o Y58 Swaall
i s e OIS L GBS o oty ] b Gl 365 oS il
o S st gisal e ] caa Blgla cala a1 el 00 o Jod
AV i 3 Sy Ji O LA npiSas e e anps b el p5S 0
Lalall i b Gow A g isaill e baila 81 Ga oyall 838 ] G oS0
audll

ST 8 e jubae I Lala dlia colS g AT 15 e dlgana oo
«William Orton 55390 ally Guad wSTIL 103 Bdlaall Lwsigl p saee K 0 Y
(ool @S Ly el o ) s sl ] 3l asaitos (usiony o
LI el Ball clyyed Ja pl LS Sua fciiall GISa Tula¥l opall aay
LY i aes o5 g AT @l s e 0T iy cctusalisally @bl
Tas O ¢l Jladl 8 Tanll Hull a0 ol Abil ) @lS 5 Uil
obreS gite (e Gpipads Lasie e LST Gslsas dale pglsas gl b cpledll
Cadls leall g Y GLUSH i Loy jale (£85 G5i5e e jsiall Gylylan o6 caasa
alie Al 3 ,utlly Lol p 3A0H yaaad ol aly Sali Lifide Tulae aladil
LT Slasas — Leamsl galh 33,0y — Lol

il e OIS lelalSs SRR Jlae Las ya Jlis Gl wage Jo iSla oY
G ulagi 3 130 OLS i yay (il 8)Lge LSV gdodiill ] cuads o
O o dua § i G’ o Gaawal Bula 3590 diay LS al Jatt oLl

O Yap Lol TLabide Tdli n 1S 681Uy s s g capmt] LS
35 ally pmnnd OIS s (sl LS Gaily bS] b palady cophsid plaely cpally

46



JJMUISL.MM.UJAIU[MMUJ@JJIJJUTL; faaa o 550 old dile
ua,u‘ul,u.my,wutﬁn@u,,muuw.uuLs 34l
o paitl Luaailly ygacall el 138 OIS L (Ss pal sue J3ig Laanay Gulid
t_L.....U.lch Lasic uleMLm'uLSwMJ[‘ﬂthﬂcwul
g 8 oL Gl Gy el dakad e Jpwaalh e oIS iy LS il
Sk Wbl i S i (il pacad o) L ilall e Gellaioa) o cutiall
(50 @13 Gle 13K (" jaall e

Y Lol sy Lo p ol Lo Buas Al ya¥1 40 500 (Ol gay g g35 Losie
Syl ae UM 355l p L3a0 i oy Losing Luydi La e i oS5t
Ol e LAl i i yas (LS S i Tpiall cond a8l L gl Loy
e yous pgilgeal ve gl OF (B (s ¥ (pe puld

34— o LSH it e Sy i LSy o ia LS el ygus I dyay iy
O @iyl dlll b AT padd (6 Jae Lasd o DAY S ill Yol lanally
Jady s Jae b i b Gl aa &aa 05 138 5K o o1 i LS| <
Gaaled (5l S e

Sl I Al cgeall G alidad Jlu] e aaian s paesas GiS
il M iila o siall el JMA Fausll €San 3l LN Ll faw I
Of dhle SIS b, Ll e @lin iy oo HAST Jamas 5,LaY1 Jaald oI JLSH
S Sy R AN Lty el o QLA (8 8,081 (3055 iy of et
Al o o yuly sa¥ 8 Ggaans] JSE L Jlial Loy (o ST aatis o Jud Yelaww
OS] N ] Tilws 1) JASES s 3805 DL I 8, L5891 Jaad Tl
5Lt] o] L S Dyl ollid 0355 oiSlgll b il 5 i o S i
J8 ol g2 S IS b w IS Ty Losie ISLLYT A 5 pains L8 L3k,
sl o LB (537 Laby) Stela (Jadll Lugill Lyladl §,L] gy aili ol
iy i) Sy lle Lo yaay iy ¥ aE cppam 5 Lol 23S 3008
LY ol e il

47



S sl iy =¥ cpdke e (gbuss Lo Giaunasd pbay ecagiagl el
ol @l yaad Wl 2lSy ipaloe plasiol o3 Shsk yatud ol o35l Lo
Ol Jas a¥ 1 g33) 0 gi Y Balgdl aluag il aas dlia slS Layyg cciacall
e laa Cipsips Teasll o pd s wBlell Lo p IRV ke yay Bital
k] Gpig Sall e Jaall Gaa

Chuags O] wuals O Sua iy Qg o s5a¥ 1 038 (a6 K6
Laglie pladToal (b s Linyle Jom oSl o e ] 0l g 153800 505 Kgia
pladiual LiSas o al Bgal Of ¢yul . AloeSH Lall JEGH gruaal el b
2T Yo 3 «J. Pierpont Morgan (la e gy . IS (Jadllyy  Jsaill i
| rouobs i dfias S TVAVA

Loaal SAST 52 La Guum 0 sl e 5als e ali] Bl (A€ clisal
Ay e olli ge LGS e 55al ¥ enay Gl Zowlad 531 Ll . Guea Ul
| RTTIRR B PPV PPV RV V-1

Dy IS Gl ilawall Jla, 5,15 Ay Glisal alel ;alL3ll & gans] ol
lia oK1 Lolae 33gat dasds i daall a SIST olalaial 41 Gl Gud dasess o
S8 0 aas of ey (I GIS 1S5 Gadatll (0 Lasie aaia oS5 !
o ot S Bule A (SH G 036 s B5la pon Gypnsan] Jad oS oo
then ghy st SLUS 5153 Gyans] sl 4adl Lags @lass (e Jpeanal!
d caan dias 138 saaall Lyl alle (035 ,S00e 850k aball b G Gl
Basa Ll 0 5 LS 13 Gl ,eS Gliae Jal . 0 puems o 2wl G ylge

A aal o plae pelilal gl Lelioay asle o salan Gsialdl oIS
Oabedl Gaall 51 sau Ha3l saaa 058 1) 03 Gadd (1 OIS ladll e il
i ot 08 aaly MGl e Ul o8 Gan¥l g Uil Lladl b gy
Adlall Ao yull sda (] Leiudidy &ylas Gare akad Juags a3 gly pan¥! olll
oS S gl Be st pasill Guall Jaa S S oK gl 35 43
| sk sSs

48



s Wi Loy Laggdo 5l plle IS Gallan sal pliio of Lo 13
Sa  Lea il o5 Losie L0 gSI Lllall 5358 (6 ool Canall e 518
s padrg 23 Aleksandr Lodygin (paasl HaiusSIT gy GLS AAVY
OS) g agssply cilin (b Lpanll o bl Ldlpaasl dsa SlseS gloes
o O] L Loaall WY ) S Sk e ial Leladisy als Lasie
alebu pids

LAl gf ity 3 Loyl o] Suas o b oS sl Tka (AL ot celll pi
n Taias clelan dbla] 5 5 IS Ly Lala JSLaa L cal€ Juad¥) o
Jal e Uit cialis e e dpaandl st pal 3l ol Gl (b Glaaall
€I plaiiand @35 yasS am I CRAISE 1d3 e ol pesal Losic . aliall
2l Lasie 330 ay ieilays GLAD clld po @iis @alS Sl (JEY el
ol ay abll g ye OIS I Salh Judil aglall 5L HIS a5 panleald
wliyla land i et Gasdiie o oSy Al Ll jae ol i
g badl @i oS5 il agaa! ¢ Ll

20 0Lt Glpaal ol G sLaiel gpas gmnaa] 0321 Hass il LS
el sal Uil 68 Gigyae ane (51 el 5lpuail bl 4 o Saa ol
o S8 Lesie o yas i Galas I Jalis ell3 wny JEBI o5 o yas Lagyall Galald
alaag Il Galadl sia ,aiis of Balodl JSall dbbud po mads 43 41 Lo oy
pund gy lS Laie S ¥y Ll 5la3 o a3 o 5¥1 G LaS
o ol i " GlSia b e Crseall Anlgll 8eal (5" 5uE JL - el BIS
Laalyll i ygdall s 8 putlall Lebuadl o Tanalll Alll b e po puaall 23
ordase Ao paill ] caady o selll Jad

LSt @ Led ol fp0 JS0S ellis rulias Leliva yal juas el Ll b
auall” rem st Jas 2ol cdgse Jol aal i) SH0 5508 Aoy Gy0a5 olls
Jie qlall yaall osllf ia slas [USal ] maloall s3a )0 of (35S0
bl Tagy 5,0Y1 o bl Gany Jshs sy ueas] daedl panaly clelall

49



o UV Ly s o8« priea cipeay e laii] JUa (6o oS gl i
ol aalls

ilS 3laaY] G Gyl Ml Bl ygnss] Lpasiiioal Sl A1 5Ll
il s lelhy Lablal ba 1ia . L] doaall e cpanST (5l e
gleo & Ui Halbinly dalaill alylall ¢ Jl el ca LpSa alauss
Cifl o piiie b ellia fia sk gy ol iy e laiall panay aliy dsle
B L e B i Lala) alyla Sl 08 iy oS pupuag
JiT o1 Lelals 06 - Ludd gadll ulia s ~ culyill ol U cpualad]
Gud JLa¥l e olia Bue p Lis,l o Ao ol connyd] Jon Lad e uag Lo
Ossle e e3a Lelahs 3 yua Lala) mubias Gl IS VAVA JALT ay . oa)Y]
cgoball gall i ayasllclsgll e

aal oy (b 4oy Gauuma] OIS 3 Suas dli 6 g lady Jasad ¥ allyy
S el of G0 6] s 5K Layu A adii 5 Ghlha eSS puliall o3a
i aa Gla ey = maluall i lygll bis Galissl ady — gf alaay
oaadl k5ot Lya3 e IS 4T &yl Jaall e g

(ste Liyal LuagyKI o padil] Gagll (e ]yl Gy ganss] gy gl paad
ety ohaall fay e lapd ells o g pls pai Ll iy < Lpaagi g
b Gl Jatid 13 oS0 I dalad Giay ¢ Jidal Jasle wiyly gals JS
VG (g by oy dsSangySae ciad 9 el o s By ¥l Ll
IS b 525 Lol Jads (3 T80 eIl el il 33t (S Loy LSS puadainy
U2l iy paliaT 3 35T LS e 51 ol oY1 32 4] Juass Lo
— Al e dall gf el 5] a8 508 Buddy iy (Ll ) O] aa]
adl 558l ey Jaly Jans Lan Teyuy s el o iSSa S Gl
Aagad ST 3y ellis (e

50



il Y Lty o be G 3 T Lyl hads b clleal JU “snel

“ - 4 - - -~ -

Crlalall 5,a81 gre ALl o 6T a SAST JLa sl 1S i i Lo Ty
AV - dysas b oyliail o Lel agua ¥ Al coligetll o — oL gSH i
o ails O Gl iye payud Ge KT Gesaaill Geleladl Gal IS G Laaal
CpmaSlitie (g i IS i AT Lagar padiw oy < (ais 6K 5
ool sl aad Jlia IS AlaYl Cyall b Saany L Giyee o sslan olyate
X Gasady Samuel Insull JLus) Jisalia (il b (paadll ciad¥] 350
Wua (yenaas 55180 o Lgd] oliiaay G, el 85,0 sk ud Gasill IS
Ceasd 03 0S5 ol 1 GBS b Gt YA ZSLAN GLIYT e Laauda LS
Al &0y il I SATs LS I Jlaall sl syhaadl b L5l cans Lo
@l Laay Oblall cuia by (o8 liag .Gl J] (9 aT Casiy opeall
asens] olabitiay i€ sa M Juail G i GIS Madake. dlaba i ol y5all
e Basadddl 5,Lall S aa (A dads il Glaill (o o (JSaill ol (ol &l
opall dlld Ga Juad¥l g8 oK 2ua

Lladl alas o el ] elale 5l p5aa Jilaa Gaua] Jlay pud Lasic
e ela dapla ol ST e Gi oliad cdis duas Gl Juiddss [5ald,
Lol Loy 5looall s Lalay Giliaas [y Lasing . olpoadll o cild
oyl cinnsly cadss o8 caayly gl JIST ol5aall Lsa capeal i
st cliagy Jlsa¥l Joail b Lelo yubie 381 Lo,y b ol pulias
1TSS - POPETRURUCJEN PRP I JEV i [N FCT R B TSN PRTPUVRE RYPS
onilias i gt il (AL Gl oS aleludl ga alptie puds I
oLaill 1, b ol ol LaS Uypas @ilS ol o lpgll on 3LEYI LuSa s
Aol Voo o Ga HXT o paial o g, lA]

sasaie alelyial LS00 dla gy o] o oS Ga Ulae el 3a) Jaal
£ 1550 @l a Tyl lpaiaals 5a¥1 IS LS agd Jila Jof ¢ sudslls Tilaie

51



Ll 0Sadl Gn s ol m Ll B 351 (g8 uphlas 153lS o i< g 5A
romlia (o8 U LOLEI nsliall Taddls oy IS Taboss (AT Jae g
Jeass lil elld Jadl Lala o ol sag e wan dlia S aly JUOU Juss e
ball L () g oI Luegl BUE] (215 Cranal 5 S50 Tyl I 3ol
S L alSal £ il mulias lyas (O3 Ll Sagasd] alslll e Unilf ol
3o pasid] Bui,l el Jany Lelals ooty O o logdl oS ¥ iy (22
S e s

LI Gl 1T alss 1] (g2 lial olel 5AY1 e wil Lala dla alls
NIRRT C PR (FETS YT PURE A XPIPVILOVRUNEN R PIPYKES-S PL PR L |
sy Gaems] gal OIS juuad @iy sayy asball e e lsgl] Gand §j5kie 35k
e oo gl s pgle oIS il (g a1 1 Ll 534 ST ]
it oSl oaaly ayd talys el il 5 salsll sl p LaaYl ekl
il slal Bahyill el yuslaill o @l pdis cnllad Taladl wuly3l &g
an ol L Lag 0,¥ @l Jylsally Aalall laghadg 8 pguaild Guslyilly
Saae IS a iy Cygaans]

2 Lo e el 30 e liinasa HA050 3 130 p 3801 3asi Jua
Syudy cgan Sy Lyl GLALN Lay 0153 Chaaly elld JuB Gl il gkt a s
LAY pany LU 3y Jlacl ] Jlaa i wlalall TLAH 12 Glikil
Lalss &aad p ol JSt cloglall Ji5 Lad Y1 880 Joa Lonsloaadl @bl
LU penliall Waculgy Julll palis Jo Golas Lok Y1581 i

bl bl il sl ol (Al L] Jl) ik ag ¥ oSI
CraasiSall panigll delhin) b oK Lkl oges Ualuws 5I€ dlull o AT
olall clulSy ol bl Ualy JLall 32 LS @l ya® Loduall LY Jaa
asiall i ¥y pias il Laanall LAl oYY e aatia oS 138 oS
Ll S laseaall gl (5, A1 ey Ly gy Sil e paalill 0,0l 35891

52



Basaa 3usks oyaTi Lelaal Lallall o3a aladioly dassall $34a¥ I yasll
.ZL.LA.M:IJ

Sosiee &l yne ellia @€ SlogSH el pall ya 558 o), S0y sda LT 5K
Lebaa byl o JLall 2 LaS ((Sly cashie sue dia olliag La Loalll s
S Judil - S QAT pgaay — iy ]

Baaly siall Tl gk wu Telow 4oy Jud3 wlpall Jals dany Lo Tijal
OS! &Sl I3 5 (g aall 0ia Cid 3 e Lol e liadl (M8 yadilia s (Lalid
b o rgiy e luall day e Ui LSl S Uiglaliie ki Le gt
BEH ) Zeladl 50t 5 Ga &an 58l ]

Layi siall Bl Liaadl bl alaf (Ko pl o 3LgSI Guabaliall Joi &5 sie
I Gualaliall gas Liate Ll dua deludl )lie sladl b olosall sas o
Leladl sie iall Lall sl CiEsT Ciges «Japamse uabalial! aiol of . Lpdas
ok liall Cla Lacalys Lpadsn (o GulaT)k Egaes AL

La ioae Juad LA ] Sieall Gl wdl Joad 5 Jos T Joas
iyco Aaaalill Leladl gty sie AT Al ,eS puababie Jaidiy aliy pusblial!
3hlall e Yus iy o bl yail i BIGH Teloadl oy Lhadio Toaall il 35
Al Zeladl pudy sie Guakbiall Ga Qo geadll 6 fus G wiigall Sa

ncalill Zeladl 1 ieall Tl Lglol sl Joal Ciges elin ciigs (3
03 ugeaild Lgall ] Lelpeay ira Jal Jib e a3 oY o8Iy Doleall b il
sy qedsll 158 Lubdio Loy pad ciigon aalll Leloadl i n L)
oia Laacdl 5lpeall A JS S0 (e s LN Leloadl Gualaliie Jaiss
oSS Balia T gyl oay seall Foleadh GUS Fla yiall Lilly wdl ot
' oloaiauls Lelsliie (e Basas

) Eun Jans dpaa Ja ks WY 03a p Lo WE oli€ai) (5L ¢S o yaa 130
Janal jean dsa aen Lete JS QST 0T TiL 1S @liuabaline Tl ollia oS !

53



Aaiia Loy yan Glaes 35 Yo lin (46 g Al i 5ye VY iyl
ia Tills e Jpaandl - (Uncaggill Luianglh 3o Tisill e (ny ad G ells ol
o LAl e 1 sagalls . geall dea pen il eyall le (ol bl clle
sih Liad digaw dvaall Lelual sigd yaall Gll ol e (s cdile obf
U ol Laih ilS 5k 5500 yue iall Zally wall TSl S o lulalial
LeS Gleall paa o ciady il ol elld pea dasis o o Lual panas i Ygaans
sy sie Tl Ti5lanll Lol Sl lanblial] sk S a1,3 Ty Capeans] Jai
50 b Gman 3 (] Saall ol (35S0 el jad | i Lanalilly BCH el
e e b dgae DA G drial ST 47 Gl yos dumy 35801 30

Lol Dy Lall Laadl pa,lsall eslS Glawddl alalalil Gea 138 oS
Sl asaall sl e IS o Wl Slall 3 IS Gulasll Jal (I
! e O pd (Pl saiall Laslys abbdl olas S ol pdie ae e
ealh (9&Sadky ol yoa0i Januy (i Ladije &Y Hlaca] ciasial elll Jad sal
p3 ontiaadl oila 3l Lglad cimrial yaad cily say . Gagas oLl Jydall o
Ll o lbaidly Lol Sl plait] a5 ST Qllall AL el Lilase Laya
L b oplalall gy Leiallas et olyicadl ol )lule Sia Bypaga cilS ll
038 Tinall sacall §ludd Uaalgs Lo, y<ill

Lo o gl dlyha lg0 (ane caredy Sli jiual lS L8L I lS5all o of
Uyais 13 gf . Lalall JASI Jilua! 8, 05all cdlaall Lebiva el wlll 5o oyl
e Lilus way e Gluaall agale say o Gulill e asslly ansdd oY daaa¥l 4l
b O il el BT 0,391 e yuiaa sse . Dy Lpalad (Ss gl aqailias
Lall oia fia Jaill Gadans (5318 @lyally abeall CiullSs Jons agielail
OVl Delaall edlall jans apay (Sell (o JLIL Walall el )bl clasy
oll Batias alsnid asasll (Al oyl celld Jad agiSas ulill G wipll Sa
Basaall alall Jill ghd e 5,807 asas clile

54



el alall Jail) ol elli o ST 08 Lo Ll ,eSH oIS jall clai
Ladie o lue Laslaad! oy G Eamy L5l buw Jaiial Ladis Gl wilys elba
o3¢ dad ngiSas (il Lo Lilasal i pladioa] JUa OIS agisn i Jlaall 0o
Lisa a3k Lisaa LS00 Jylall sal GIS Slge Laswdl Sar g3l LalSaY!
cighia oo Laly o0 a Gaiipl Lussall el Juids b o LI craal
O eliad iy Ko pal US i Gall GilphT i ey 31 el palon JSity il
el 4B LS a¥ Suaill LYl b ol ST sl AN o Tyl gyl
LI aladl Jiil ol s LeShay Lploi Sy g oda oad] Gilua Ll
Dudall

Y il p gl o G (S5 U Gilua i aDEAY] e L3I oJlia oS
JULY I GLS (gilaatl sia M Gasd,ll yaedl Jod . Guw ;oS Lall id i
bl 3 y0lall GLULI i eloiadl LUl i 5sS,Lds gapalelly o f,ddl
OSI agiadl e ol paadly e LYy @ lgadll Loalls Jmaad! G0 OIS Lt ygdians (S
GayB padit (of Wliag sasaall Gilsall sia JI oLl Lisall p Uil Losic
AL Gl asla®i Losie alelyiy g e Glal dlia o€ Tal,l sia cgl
a3 oy wiiie JSiuy pulide Juaily ¥ylie LILE dllia LS ell3 oy
izl gguall

Lealaaianl G ge Maaay 06Ss 43 Glall ¢ ] 5180 oY debivall @i
satiad il JE 5gad dol o cre gSenailyi olos b LLEH 3l ol ye calS
Lty gScseasl i Olos SN God Jall (gusam e oy O isn (Tl fia le
o LpgSIb Jass cilS Al pilal) LA alSHal Lol ba Leaall fl oK
oty o Jlaall e (Ko ol Lkl it alaiiuad 31 L oSl (e el
ploa i o (il el f (g Ll il G Rl Igwadan Oy @la¥l s
adlsls solie s dlia S O Ao (gaupedl] o 0K ol - aamy sk 355
Olew (i LS clisall Jio Golas L Bl Uiy 0o 31 le paill oy 2L

55



s Wl o5 JLaa¥ alis o ol pdie ay e Gllall ¢ G (Ko egSevnil yi
o o lie c¥3LE la 0S5 ol o yal Lueliall Gl

auSelall say of e, B L6 55e Jo¥ o) G s OlSe IS G5l cilS
L3l Ui Joatisl g G sl Galall juima ga Lod¥ !l g b o3aL!
8 yicall L0 <l ol yall cali . Jawwilly Chulasilly e LY Jos Jie dall
pledl ol Ge 50Kl

oS e adall GIS Lowie .L;_M";,g Jia dilie @y Al clidtall olli 2
sy abeadl e Gglasgs o SIS (ganaay of cciiag g 8ill Jownsl] g0 peds
o Suaall ja ey il @il pasdll e Gl pifise (g cdlany b 4o Sy
S DIA) capsaaill "Gt ¥ aslall o yasd Spaad! o 4] g 3ol
(L Tolaual) Jl ol cupgeatll 3o Lllall Sl Gl yyada T pusdl (S
oo el wany il LSl Jui ) LU S oS yally elaall g oS
dany caual] JiT Jar oJia ual i o w3tly EShall ¥y Lok, @l
~ o laill ey guaill Lalill Tl ylllyg 3 — Lalall Takall Jlan ) ciyguaill s il J3
Saa ol

OLS Al saslailly dadl 3500 €Y Jiaais 3K O casmnss] e oIS <ot
Sals Sidl G ad, Lamll lel 320 o3n S i Loy Gaga g0 [saal Lagyiy
o I e Lain ¥ el yuiill o3 el Judy 53a¥) G OIS cpeall i dondi g
On A (g Ly ol Qs pualia ] plall e U bl gy Gl 6
Opadigh ] GOy

SSa I3 pag o jime b el S paliatal aliel 56 o pds3ll e oS
IS Lasie ccigh alias i 50, Sl Jaks &ums il Lo i Ciye 43
oul,:._‘,;wm@.m_._x,_n‘l:__d__.sn 5 Uglas dia Ggallas ygailaall
O asa¥ o3a U JB 33 IS agigalys b ddaidlly GG Ggenss] IS Laaliall
Suag Ol i oo 3ay 5a3 08 Uysha Fue Gy cLle Joall ol pgunmig sl s Gl

56



fhs asels Ba¥ VMY i Ul gl 033 0 80 @13 &aa celll pay - ell
oY Ly 13e IS . Layuias oIS ST el e LAT o ¢ lae Jaks Glial elysan
ellaadl Jya alSals €BLE] o3 a3 (S Lasie gl o LIS Uil olS £ Loy
glantl puab Baiyll el oS5 af) Cdus Taill Ladhe (3685 o oS ¥ . 3l
lall Jabs elsa agpay 5olill 5o HUS) Galicu o Hliz 19S5 o oSas Y oo
| (Ull Jomy

el o Gyl jalas Lot llin Ja  Lali] 038 a3 (o (ypen] OIS
Gueloca 580yl GLAST L b oéj HLS SThial] Ladle Gie i Gadll
oleldl S sae g1 Gylans [5IS agsli loc g 1330 Glaks ¥ 51 o Lganl s
o ot Ggna] Jsla Se gl il elaste oSty k] Jayll Sae Lot
3 e il gl Lasds Sy ped G99 Giaa OIS a1 ST cniiy Gadat]
lyin Bae way Bye old JU Sl Al E Y] e XS e Joel oS
CVPlall elts i wsll Jaal ey gl oK ol dllis”

Sl ALl o L BSH Ty TIGH all el giandl i Glam Uak fia 58
O boli lsis b el Moy oS [l yeal SSYI 2L 5Ll HaY1 138 b
b Jars LK il (Joseph John Thomson (ysuuagh (sa Ciulisa o (i)
Suan L £osaeS Laala b judie panlill Al o linandy el b il
g Jae

O] da A il ¥ skl Hlas¥ osué G HIST sl 58 Gguash OIS
ol celiall alel Ylial (peiitis [5IS ~ ¢ g Gpans (530S il — se Baaly
Ay Lol et OIS 1 ool 354l Jailly ghansy 549 Letaly
ity syl el e GlasiblS 53] Bransy $ypeam (g Uypans e ipall oK)
sal s GSI (U i Ty yy wamgll gay ASsanw @S A (o Baud i
dpasl o luwshaliall andtinly dibeSt Ggans] pulias e 858 ¢ (58] delia
ali 8 il LY e s S ¢ b o gy AT eSSt
8 slall eslasuall fyyss



oAVl Tl B piua ol ,S @il S5 ol 0 SN GLAKI LiS 2 038
3l 9555 Of el yiuall GG ¢ 5a¥ slgl oSar . Lgia el3al g 1531 oSas o€
Ngalal s Tt 503 L s «ual @l S Jha ala¥! I

Ly LS il o — o ligy S - Ze3ll yiall Tl paill ol 4 L)
I3 i e A0S S sl ail calleadt 2ty aLY I o o

AT GartiSs sies OUS L aeddl Sa¥1 s i Glas dabill g g o
«Z_.g_,.iz._t:L.J)(S C:aLMOat\,La.a.a]Ld‘ 'HJ-‘—MJI &"_.\J.ay‘ |J:| «Lﬁng.Aai
b ooball e Baats il ALES Lpla o LS oS0 dule cLaall b 0SS
oh@i@uiwdﬁ&u(ﬁ)‘_ﬁ”.g ‘CJ '..\:\LA—S(CJL‘IJLL-.J'

g luaall Gl dlidl Jads caslaialy Tyl @lip SSIY) sia ciadsl Lesie
i s G Tad il Ge Gl dldl claa Lleslad ol «5b4S!
Cyis Sisal paslias aS1 3y Al I Canslian b Lass )l Y] (pa il
gladll

LS el Jaks &say 5 L Bijal G i §yail il Sadl Uay o la
Jaoll 61 lely asi 335la e capansa] pualy Cusanashs g g Jeany gl a3
il L3Sl ¢ LI e LS gyl (531

caaly S YIS Jla G (S

byl Unwalys baili Jass LWL gSH 85¢aY] of s uasall 5o oIS Ja
Al el i padd ol Lasie Ssie (IS Ha¥ T of Slayee JaiiS
Fore S jue &ypagi b il e @l S Glaias Lgli chags b padid
S oy b JUELY ! Cila e dasy A fpalie gas e el IV ek s

58



aags b oSl b Ladsall elygaadl qill Tas Ja Gablia i AV
ol Lo JSit ol Bans ¥ 13 SLuST ol @by S (e Lads WS L liely
el paniill s

1 ym Uiy b ST Liya yad ipd = Sl i ,aT Gt dllia 5l Y
a9 Ja i iKY sda Jaas 3l Tallll sasll ol (S 33wl XY
Sagall oia Lo oSt sadl LAY Caphll d usSall

Ol 5ye @13 dola 6] Ju Bugage Lol i 55dll ada S Gl yganal ol
o il o Bl dag g o Vyiam Yy g 03 IS JalS 235 i L Sy
gt Bams ol ol e yas o 5l Tiyeall G ala2T0uly Jola o8 (G
o (g3l Gadill 5 o G Sla (el iyl yila iy eiya asdy
55all 23

sty e cipatll Gglylay oaiiall o Lol Legans Jlin il palyll i
OIS pelac I ealgiadl o Dt alld e Fplae .ol SI Lilay! (sl oia
e a3l b caleall ope Sl Tlle of i pS aa ) Gk
Bad c¥los (e Lusd Eaidy Ualas Lyl JS 3 Gpiiall Y38 aiiel sylalas
b — Slyiadl YT Saal c¥lall sia A Ggprens pulill OIS (gl s Laale
e o¥lallada O¥ oI = 5ai¥ly cpuall iy uas Gy ol O Le L
Uaal cilS Lasas sasagll clasabill Sugaye Ll b uaf ladl ol i ye
NG Gasay of LBELY! oLl e LG oyl bl S Aaslll

wolsiiall sda faditay cuill Ealdl dilyl e panle Sy oguna) Ciye
Blacl (b st puasih paytin b Sam gl Ll Unga Ui o Ul ey
JIa¥ OLS fgnnnf Lot e pibie poanlil) 8 eliinion i el ol l Jiu]
somlas] alle Jla GLS « unnigh p oyl 13 Jad gia &F Casi cijpey Sk
> 3adll w¥las yyays Wi 43 GlS Michael Faraday slol b JSale g2 caalie
IPRIFY

59



Mia OUS GKT glalpil (i3S B 31,8 Joba ¢ Gl yanaa] LS Lasic
4l aeal 31y — Ll S @ISl ly @ lalshly L5l S mabially foa Yyisa
OlSs — La, Lty 5,08 Tuad 5k« Lpale Gla¥l Gle Lads Wale 343
sl OIS Taasall e il s3a Jil ey e dsenall i Ggana ST oyl
L5 o5 L, 35800 w3gd oS (31 Ll Bassall SUSULT ypeal bk Glia
iy gl i Yale Bolandl oS

Al koS agsl Capa ¥ gmlaall (g y g3l Gige s5ally dig Gigasa] OB
33 43S pgiST oo lig,iSIN Lassdll 500 e LyidS Lasie e ladt¥ QlE Glac]
sl Jla S Gady ol el [gua

60



61






Lasic Tada 5s3 Lt oS Tasadll 5,0 il pgaill oo cunya il Galall
5y Jlas dlia (S Lelals Taal] by i e JS dsa oY e abia
A e e

Sl e Jlall oS Jlall 13a weay Jaatodl o I Lslall Gigykll i
Oa 5aSI IS asaall 5 Lasie galall JLad! n 553 5T QI i olS
o e s S 100 g oSS lae i Gliae o pud 03 aaill waall
ey L] sl

(oSS bl Lanslalial | 3580 Jlas i3 (Ol agall 138 (s

Gy Ly amsll IS i o Gigale o0 ol @ gy oY1 oo i
o1l Gl i e Caay pasalinl asam Gpasaliall piall oy Lo iy i
Za o e 8 lsal) 2l Loyl

Suaany {pilangs Sl QUET Gy Gl ganadd (a1 S QTGS
ssaall Gajll i stie GBI 5El i Baie &ua oKy . Jpiil] @3 Lk lall
Orilly Bigs Biay Sia o yially w1 05800 Lag (pas3tl = oDl ays i)
O odie bl Gl 5T 8ok — saspall sl e ey usladl
Ll Lalill o elli 55 o1 = apeud] jeaall

63






&l Juarall

slabhle oy
FAFY el

syill oda oY lae CadSE Jaall T 523t il daull - glal,la JSibe GlS
oo ST aas AVAYN a oy Walall Talall ya Goosl camsta st 15— LM i
oblaYl selivial mey (3ol yaS Lot b IS 50,3 GLESKT fa 58
e Byn old olald iy (guil p ylead b Gsiilady Lasie aly,blly de, bl Tyl
:Benjamin Abbott < sl (paliss diidia o olba

Y—Y—wwﬁwdmw—w—auﬁbY—Y—Y—Y—Y—
il = daaieadl 0o — of ST — Ly — aad =

el Ladia Jsi oo davdlys WalS Lla] chal gl gde dlud!l Hau! s
s YA A Lgaa,6 gsa

copdl (SUI wgall i uiie selica Jaadl 6 diyyle aally 5os3 Losie s
b:\_‘s..nc.‘{,;l J:B)S:\:u't.g IPTREN a_..a_uhd‘l U"a\’ x:i.al_t...\”uuil:s.]nila| :\A\Vu_i
A agall jaae SIS i - daall 5L — gyl e wSYI e Tue 347 5 Usiol
a3 gaal Jal e Lila slas

aliaa¥l juii slad Liaily (gllyl ol Ladl sla wila dla 5l o<1
L e pulaill Go ellead 5%y CiuS (g0 Gy Leal! oo Al TS0,
bl g 158 s U GIS Walas Guall gl Giayy Luskbiae Jans of cile

r



1in Sas choal Il ine laas ol alall i e (ol dlia oS0 ol L ually
oft slasall sadas Ciga Biie jlasue G BLaally ALl (Sl SI puplaliall
aimall o SULYI Sligal 3 e paas Yy was ¥ Lo Luila ollia Laly . e
il (I lacd | o — (& Y1 S Jaana = 8)lually

ULl Byall sda o il €Sayy aualaliall ALY diulas 31 sl La

o OIS lsin Baad (K1 LKL alay 1S La 13a - Gyiie glol,l oIS
e bl 08 olailall ol Jilull s3a Jie e Jans o SSIL 4 g saal
¥ il dymiill flaa¥l lSu e e @l IS gall Jakll 138 S o ,gds cala
VAYA o oSly dala &layl el pa] Jadlly pdaions of colaa Judd o 444< s
$190,l asi 4 Glisial 5V o gall (SULE sgall jane aidhe oy b is3
sall LS 3l e laakall JS il e By «uall L)Y o Cadla] ,ASYI LGS
22t e B8 pids O ey ol Y] Hal dlac] Jgaa ATy d Lassa a3
eloe TS Cijas 1 dale 1S oS A o lunblidall 1)1

iy alas] (b nilia e 8K 550a gl gul GLS candl ol i
! Uaggle 3l Zasisth alualylf e (31,05 a8 Uian (530S . 2uygp0¥1 5,0l
Saseas Dysgdin igni OIS . ydie walaadl il i Sirtsaac Newton (igs 3asa]
UL @S S 5oa3 SHSH daa Aeldl fia Jass 3l Lyaall sila oI
3l Siha aganlad 2 08 LS (GSH 13a i IS0 Ja oS5 pl  Aliaiia Tidkae
oS o] Lonastl] Loganlly clonas (W1 Apliall e Lus¥ s Bogll ppl Lape 02
Busage Ladlall elowdl e eLd¥l G LipSie ol lia oK aly (s
Ladlall 3,525 Y ol SRl Lyay (b 5AT (J ool o 308 La Sty LS
Lt o wle il

Locaba Bl oo sl o) pgd (gluly L golas Syl Lasic G o faa oIS
Jaill aag of (o Lo Spad jae @58 858 0SS g LT i 5181 L5041
Joai Losiny Loanlal | Lalill oo Gyl i€ oIS Banill sia Jals e Laill i

66



A G Lguall 3560 Llaall IYA G oaaling [l LS (ST O i o0l
Can gle e HSGIN g e Sllal Al o lilud] e

Saaly @i Lol jae dia i pews OIS ST (igad a5ian glalli GIS
o oo 4T o i ol a S o plas S alas i Gyt o5l3e oLy
o Larly ool s Lty i S o e oIS Ly cpmid (g i L
ple e Al elualll o 5iSH alas e i juail 33 GIS (0)a5aS Gl
e¥olas Jlan el yi) cnl b ps ol Gl S ST 30 ollil IS I Cleaall
Sl pla 33 IS 61 ol iag oruda 0K ol of o oS8 ¢ Lo Lguatl] (g
o Uit glalli Jaad 3l Oluaadl o w3kl dllin o0 ol cJalSlly Jualalt
' J& oLl

sl Tualil! Liglh Taslid gyl WU galie sLael glol,l ile cals
Qb sliiely quaker ¢ Gua¥l Luaea 4di Lelaa 4y Sandemanians lasuilo
ilSy LS (aae Sl SI spnall glal ) JETI o ging Sl s
S IS Slsal oLl delaall Ludi (e Gag)

g dla oKly LIS Gl s Laill oy Uaiiia gl OIS s A o
oo UT) elaiiall sia fie cos die Lpadl 233 0 slel K0 JS b uaia
Jass ol ala 48 (S (550 @ld 3¢ 1S 5T ay jiuall BIL Lissws il
Culi b 8 ye @iy 0,1 IS e Gasga OIS ol oK1 aiads Dol 0835 clgay
alsiien o Glays ysel o ghalyli gl olympn o siiia

oS s il Lale (o) 5 olia JoLb 5o li sic Gule 38 upd oIS
Saa Lasic .58 Gusd isa) duay Cilsall I fa 35,0 GG Qe Ll
Jan ol @il Ll L aa il das 15308 cuill Gpaddiybl gad (gal, o a3 welll
ol a2 38 Gusd OIS S lall slasy ! a 31308

el yass 33, ey chgall dlia HIS Laiy” (glalyli S UL el
b O £ s OF of LS ot LS ¥ S B panall e uiSiy WK sse

r
67



lall b suiias Lo 138 oIS s Glaal €igg, a5 <ilS o) Jia (Latla ¥l
Lo it i oS QA L Lail) gun Lasie e

O colnslalialy LI I, o algl oo sl e Baly o591y
s u’.‘:[&bﬂ” :GJALQ” "_,1:'5”" czu.a” saiial .\.-.;l‘,;u_.i‘.uic‘,;s)ﬂl L_sl:.[;'l \JJ&;\
s Tyl diaags o Sl andiaal o piia b Gibad) o LY

wasa 33l ys by el Wl o8 puglall 5 yaa 8 DALEN ¢ adll gaal cals
of} b ball iyl o a3 aliiadie SIS ooy Leiadl oy b lise Ge o)alL
Ot o Y JULY ) Ll Lo sjma elli 55 o (glal e Lailly . AT ikl
Ligieall o £33 pupd Jie LeBla Lodke Ls] Walill Luls3¥1 030 Jailly S
e &y IS LB

ral  FLEA 51005 (glul L Taa NVAYY & Ll3ie Yy 25 VAT LA
AT ] Tilia o 531 e 55000 (ool oF Lebla oo gosy 31 Tyl Ui
Sl il 5L Gm OIS B U le ST s o o Jlat] o Lonic
ST 08 e Foa Losie elli Gaaas slalyli oK pl 3lah as celll e 5,8
Saall e e3a e de e ala¥H (I i iy gay opllls ygaddd] S U ok
G Liliie hg uaiiule i ol bls ) oad Losie jaT63a I
laglaill panis hlall e Uila Giangy Gamg il o 8508 Uils i Loy
b £ 1 ] gl o ol el o Lap Ll i i e s gag Jastl (i
claidd =l

il a8 LS d i Lo ) day St i ool 61 T VAT g i
O daie a8 S sgall pue € 8,05 @ lsi M aall o oA Lol
Lasie o e salis LS Ja ags GLASST (6T 1 Jiays 03 0S5 ol auill
NPNL NI PR ECHNE N kAR ¢ - PR AN R PO
LS o, S (M oL iy BT cslS Blaal oyt ) ST (<0
Olakaii (11 (b esah i optedla Lagily lel e Liad Lagale of olinas WS

68



il T ey Sl pall Jany Loty ol Laals gf sl e YIS
O #ST Jaad wily — hgaall el s 30 Jae b = o8 idisas 5K Laa eSba)ll
Glianal pudl aal alud— can ¥ adlas 5,53 Jad Uales palad i 45l

:day yau UL, Richard Phillips Guualis o,Ld%

VAYA st YY

ouubid (55050
aduay 51 Ghly dauhliag o<t (B saua e s O Jsiada BT
1 el s Gy Gyms Glale 190 8 dimy pubaial ¥ K0 e 5 o ]

oty aad Lo JS s Ll a3

Lol ) Juags 33 LS (a0 alif B Gritand Jae sayy Lok o ol
L elouay oS Ualeaad! {1 JSity s e llaiaal 6 oIS u03ST 6 Lavalall
sl i ale Toaa e by das soa] (i Ji yuiia puuiblide iy
Jaayg dlluadl b i ol LS Tagy selloadl Cile gad Gublall pis 5,21
NPTENE ORI PRI PPN CELU Y PRI S - Pt Y- N SUPWANLETY
8L LS sl Gl velbaadl o il puabaliad] oo 5 gl Lo

oo i LS Lo ot 183 Jlaa (S S ¢ o o elld bai aal ppris o

o 6a L f 5l Lagias e Laill o o &aad 0S5 ol faa oS8 el 1] el

winsans Jass 531 305l e o (SIU agall i il Gallall 8 gyl 6 pusaa

S i gl O g ANl i Tad i el aiay il g geniins (g alaall

sl el Jals g yms dan i (Sasy ot Lo Wl 05 ol oLy 5

ste wialy dpatia publide o il T pe 5ad Beks wsagll (] osleds] (S
0% Lt - Laall

«éaglcblsdjh'lsﬁldexe&ls Lﬁar&iusu&‘:‘!eu";ldbuc_'ﬁ

yaill Guadaliall 1ia ane oo dala Al L e s 5e8 Jlae Gl lias

’
69



(ialy 61 ol a1 1] 0503 858 Lo 5 e a5 (glaly Ll (Sas IS Lo Juai]
B3I A Ga A1 1 85l Jlae e ey wlas 03 oiia Jaks [53lS Gagy
Sl ey il 51 e hm 52 gay eilall DA o 3o Loy, of Ll
osns Lo I Loy, i il

OIS Glle of gl Licadl Gallll Cylas e bl &2 ST 4a¥] ual
alin dlia il ada L ik 5,5l @gill e¥lae o and ¥ puttes Gile
Ol g olaad (b Jsaddl Lajas Al clyyall G ¥y Gl (Slea (b Gdod] G0
wsiom 1 ol L,ake Lrawblide iays 3 53] ol (ola3 dsbsl (51 51K (6T (S
ol i gl oIS Lasie 535 w8 T jad c¥lallsda Ga adll ol U
oligs Linke jud il digd LI elandll 05 o il 3 punianny ] ol
AL s @bl

ol O Y prals (9Sa” e @l S Gl Lale @3l dagdall LGS
Ol usled! GIEL Y1 alea ) Jia oIS Y 51 e 31 S aily (3o
Y1 in Ty i Gyaalls Lanil) aghadll s3¢s GS alans (Titian

43— (i L€ = Tay Jo Biaall Laaall Gl i glal )l allasil
wJashll cisbedl ad Ll (8 (uaST Y @l SV O e g J13ad) e cua
oo oliS a5 ol (S agall G aas gl e OV Juas wd Gl pd, oS
[55LS 5, L g0 G5 G yas haid 5IS 6T [padtel Halasyl kel wlel .auals
e arall b 5K o GF gl ol aulasll 7yl aalisil Gyydya
el Ll Bl Uppans Ligasdiow 15K 318 pebail] oLl Gl yuass
T e pubaal e il pue T8,H sui Budll e 3,0l Gkl @y i o Ll
NG oIS6T Jlaal o oS ellit Jla

Loy poo edbilie U il 18,050 @ LaLAISY) o w3d] glalyla yas]
L 5Tl cinnal Lo ey gy Dolall Gl udlans HuS Gl jial jlay wal,liy!
Cre 138 OIS Lual Al Le5lan¥ Loy Lol Sl 4l 4 agl La Tigiia Ll

70



Syl Jalyll Tl el aaall sia oY e lall G "Suan o Gas GIS L7 alae]
W3 bl paalall e Joas calSy (udlaY LiiiyS (Ada loi (Lord Byron gL
pisad o LS gl el b 25 4 a5 o cnalall Toajn 0¥ o
laa Sglaloli Gl Jaays ud (0o o oSCas e ciyas (o o1 oG pga L JualSIL
Al Galall dalg) Ghnyas Giakl Ly de o pal 3 00 Ly gin

a3 38 LS ias s 8l 03 Lasic pdlaiiaadl! pie b ateal celld g
pialidl o paliadl Tl Gya wBill daly ady OV Loadll Yol e daaid]
s O O Jad Le pd ;. (gl Baa] ] ale @pdll e¥las sa G SE ot
Ll pania 138 (S5 ol Loy o JLATT oLl g Tiida Ll clgay Gal cilS
Ol GLLS b maali (of (Aa iy 61 b pladl <ol jSie plie] igu oL
Aaly yias 5 d8 Ga e IS glul,l

Byn ol gkl 0B Gigns OIS Tadiall i oS Saie 3 gan s3 el e
csa¥ allaly . s prsal siy 5 auai ¢ (5 il Wal i Dalall sly, o= oS
o «Oisti S (Richard Bentley Ll 3Lt ; g8 (o yaeS o Giaall ciaa Ol
Jailly Ja ¢ uSally Loy, ol ain (M| GILA &I 5% ol Ly, 6T AT
(AR o Lailly Gt o Lo 563 Lagpala B puia olila &8 duilall fia g8
(1 Joaasi g9 § oAl A sy e Ga HAT e i3 a3 Taaly o o 5
Y Lalaall {h due J Laill ga " GlS e gt Thas Lo 13a il et
Vel (1 (b b T O S0y BiS 805 Bl (gl il aal (T GBI

g oK1 il WLl iy Lo e il Gl (S (0 5,591 Sl
JUis (St etlia 5 aly omadf Jall eSS sal bis calS db . aal s
oo ol GLS Tiey 5,0 ealS ells 0¥ ( (abd 06K ad elld e wadd Lladll
ol e Lill G sulise ] yunds cllabiadl ¢ il 0 gae e aplya als LA cpall
el G tuany Lalaall (pa US Cll 508 o e s ey LA oS0
Tuba cilS il Lalad] Linall GLES d Gadaill b oalas a8y A - Laall

-

71



'...JLLaIl e.ll..\unu..n.JL..

o Gt L] g Gith gyl OlS Lo Lale V6 5o ST aa (31 S
g . olitis 1 oyl (31 Gigaid Fom pusill Qladll e e (Lol Glaas o<
J-\JUAJJUJI u.nJquym |.h:.;‘,us.\‘al<.|l Gl..\'JLIJJJI xuUn:;”

Ui SLe S unsn costsll iiBSadl Uil plle (Lt Gasa ] S

James Cierk Maxwell:

SSUI sgall

VAV Luaigs \Y

Sl g

Jsidin wliusly) alle IS Lasie e dftd o Fans salye o obia ..
¥ Sl o Ja dualal) Glalitul J Juass LG5l Laull €ailiyy dleely
i Y] LS oSy el JalS Uit ALl Talll i L (e pueatll o3
e yaasl] L'.JLHQLSJ.LSMQ,S:QH IS Y1 T o Sl Gall
ooyl 6 Ly L Jaail Ldgat o Ll AY Lpaa 530 - Suas

alalyll i dad . DAl gl gl o< dolaw b IS JypSLe o,
o s a5 o Jad Gellaial (& 5Sa ol OS¢ty Sms v aall e sacln
Glia A gl

Gl G33ie oIS Lanaly H 185 Tay i e Blaulya 3 glulyli yetauly
dls &isa Lasiey oly Lo e aatiad Liloe clel il olia 0S5 a3 Lo g
Lovaaall 0,67 o L8 agale GUS apady cpidl olaadl o s Lleall 3



Lo Sghe Jhums i 461 OIS opiand) ] Alsamyy apiall yape o &y ol Lo

(Liayd dygaall Lpiayh 8 Gdtae Lovusin §yalin Jlin @il Suas €yl A4S

ias L JS T dsa e L] Jals dia IS (ol Lasicy . yaull @ad Tisee
Jailly Gadia S 28, 5 35l ¥ e e

73






ol fuasld

Al bf Cauolge
TATY JasliSauly . IADA NS (giouola]

ity glal,lal Lcusall ST (ual cla 3l aull @ad 5 alidl ol

b aa Sl a &J.I:u.a.u OIS il (Cyrus West Field ulié sy (ol jriu 92
sl sl slive (b L 6 Lo pgae Laud )T 3,8 plal VA0E b (g o)l
b 8ae On Laglaadl amy Sglaty ol Uipca gesasa] oulagi OLSs cdaal Guysa
OF 4 @il e IS 6T pdy o0 Jlac¥l o 898 (S i alid LSy Glatin,
oald USiy cias (K0 aly ol 6 jae o LS bacalyl i J 1Y U8 caeliy
e cilS S ngiall K0l I e lilaSinl alall Jola a3 1Sy selit o]
Lialyay USiyal ai oyl Bulay bV Gala Sl Lpaye Lol cdla,
3o3uad OS5 ol el a9 T I Lags Guaseg g Lo fle Cisie 5 LigyLal
oo lypass i Lilall Tiabal! elaia¥l allall i ey eLas Cand Jylay . S3all
go oualsgll oSI (Edith Wharton ¢y5i,ls &usl Llypll GaY e cui€ gill p gill
aal b T VS e o Uaeye oo be Bt B il o o081y

Lot alall e Lanll G 2 all jawall b yghl yaely |alas] cilS Gilsall
Olialall 5138 56 13U (S 5of @ilS cpuulll Jaaall b Ugyaa Jaaay Jlia

-
75



LS Lo Jilasy Jlay Samsmgll Lanphall st s cplgyas Glassball
ipa By olad sy Hlady pulasl due 5a¥l 3,45 0 1dy (Hiadl Laly
(¥l Gasale

SFUlyslsait 8,080 A jall ciudd wily (adid agd e g olld @3l alll b
Lyl Ll ol 31 30] 05 Lasic LySabie o Lday VAo b b
Bae Sa ol 33 L Gupesloats it Ul jiie oS 1 Giyall o ey luasl
cosiall Glael I Juas (SI Jashall a3l 138 JS LAY cabial . cuda gl

3las Lasie Leiar:ﬁdsmimg:.ts,mcuul ol Sliisad pa
83 oA Y Gad ol Lol a1 5, Il GIET a ¥ e o Las¥ly 5a¥|
Lol gyl sasilys Glaidily Bl il dasulss L Loyl

el @3 Jlual Lads Lilius ] Cilyih bghi Lok Guahis Jia 23 Js
JURH jae opall el i olyion Buad Joas oS il ball o ,a¥1 52 LaS
eilS — alid olul LS il Loy el — oI guall 5K ghalasy]
el ) sl loaall Jilgl! sl asa¥

Ko all (3lae¥! i Mims caind o1y Jlal! GYY Dbl by aalann oIS
sias Les palaasd! o5y (all el 3 glaill 50 I Jlae¥ ) i O (Sall G
e 5 iKH gal (K 43 Y Ll B apie Sa uad ¥ o-hlidl sia I
comd e il GLEN S i ol yio Bae was — Lyl sda Jie ol 39
Soghis Lalgey yale yau Glasd Joa (gani GulSl e 4_.A_.A.:u Jules Verne
st Jaad JUT ol LS alia oS o slae¥l el b daalyil] 54 2Y1 A
Aida G Jaas

O eyl A€y dasall p Loily Bhae JS 558 LS S o L] polaions o
0 e dseandl ST e o Dalle 5oaT 005 sy ninSIl o pebalsae
ol yaall sl Gpalll coadl 138 8 50be pabsians ol Jad 13]y cadid

76



b ladl T SO 1 il el e Yagg ol st 3 AELAH SLoall aul yay

Lwadll oyl A i OIS Las alfe JSit Lgaia ST oY1 G sl
Bya JS (o L% G o pualbM jauall wlilae o ol yudiay slid ol LJGN Huke
cilSy bl pe Busay yad Ll il clpiall ke CilKE LS dla cilsy
Jad Oyt dlia (sSs 0y Al oliaiady (ulliasy dile Cialye dlia
O ool Jads o a5 Tuse clelaial 8ucls oyeul Lodie yije &aayg coga
OIS p LYl ] paiill i salew IS Loy celld IS Lajyae o alid HIS o
Sl copall olaaay Ll 5,Luwall ol l3lay = 3i5 sha o Juddl 5aY]
Saall i Jo¥l dgalsa i ol

g Lladll L5831 Tlaall 1l s o el GIS alad oF e i pa]
| Lt ol Gaa G o Golaa dud JSI 1S ] Zilly Lgaw (1655
LeSs eyl e anale St w5 Gugngs 3ol dibailall fe Leys cilS
Gl eslS waadll Gphll e pel Sl 8,LaYT 51 sly ashyall (& quuad
cabl S & Anlwss e HIS (L il

wadgll dli b oSty whiaa lae Galad finas oIS ¥ & b o0l Lkl
ookl d by ¢'a oLS Juadl o LBRSa VAot b il 1) Juay Lasic
2AS Jlas g ladll o 3l (Sosal (o datin puslan con i dhiial @l g
o slae 5adl) elilsl STy aalie 586 @adl, 5,50 wal 5 paaall B Leiteal)
(35S J5YT e of co, (K0T Lo e Toapall wl,Lital gyal pgil aludd Cil bl
b sl sl G2 ol 8 ilgie Ball calS Jla (o e STy celld Jad el e
il Gl amy o BT Gatews el

Bl Blats uasill b sk 3 a3 oS €S0 e aa ) Gige alii oIS
el Siag - LaLEYF gl (oSs Loadedl Llill (8 4831 i — o pgaes

”~
77



g e 03b o) (JadaS Glalas Galslas aghilis o lal Gl o LY (L
ook gy OF (o Jald STy (o calll (b o LSl G sl 31, (] 7S JS
Aasnaa el

4 Ldle Y) William Thomson (yycuash alily uiliSuy| allall ga 132 ylS
gt OIS gl elld gad b genash WLAL 3 Al S5 (ganash ¢ g 2
cre bl i et GLa s o3 e Yoy €<t e liasy Tl 15 Gpa Lazt
s 15 llia Glas yuayhe HIS 50 US b plos (a0 saims 5K w6 yae
Sl Glaia¥l i alapall el Jas 43 1S5 g asmasS (b Lalioyy chuaas
Glal o SIS LY ual oF Lolas pidle JSts celld i saelos — Lol
35l Sl oalall 5sadatl

@l oS daudy e Ll gom OIS genagh oY dale alid (Gl jaw i jas
(el ey a3 — puaalgl) all Gila s ol sy Lo Jailly Jas (S
saly US b Ll ¢ UadY 1 o Wl Uaadn cual K1 - Lyplalpradl clysinal
Al JSI alis (e

32s g ot Laall pabiall (sl (gan) Jad a <illia Jae ] O g,
b Casl e 50 0 aalall aal) o6 (i aaly B ella oIS o Lae¥] i
o3 il LY JuSe, ~ o ba i iy dacsill jadl i Basate cdLS
Losdlyy bala wad ol = 2 LpeSIl o syle siaal Garay — £ oadys Suns L)
Aaudly yuiy Gals el dlli e Yogg el Lasie

O (i Gl Wygla lilin pa 5y ¢ Ly Vg Ukl (IS puia oS e
Of e — aalyie Yy Lle satnd Tl jaa sV cilS udy — edlsSl audiiug e
alid OLS il ells Ji csbll b JoS i Lagl) Silaa ) Jlasy] armgy Jaas
Tasa gl il Il &g — dadaaly 4agd 03 13] ¥ = Jamy 93 o uulll cnl 4a ik
RIPCI

78



Loga coa Y1 gd Luladl B1LakN bglas d TCEL] 038 oY 4 ual oS ol
b Edan LS Cagi (o y e b Selld Usadla o35 o 13U Kty gl il S
ol 13 agd GT gunagh Gl — Haall cad cdLS

Sala 13a%a glalli Jaead oiaats udll LN oy SaLE sad Gyunagh 1S
SLall eladydy b ey oly Mida OIS palell s o slal )i dany caliiel
g 53l 38 Gly e sud Bad Jlo Facl 9 Lia dlin opasl! SU,II
1% TR0 UL BTN PP PR (S ETY< ) INPOCT [ ORI (UG-
Loilly Ll ya el 850l Sulomu o3y 138 HIS ot Lag Leiﬁ.ceoﬂ:hwl
okl i Bl Jlows o Balad! S (glal iy ganashl

asbe 43 g ash OIS oy puad (glalyli pud die cudil Sl alyid! Ja
Gl iy OIS LS DUl o 3 08 Lo g 01 ud JUal 1ia . ST 5S4l
ol eilsa e Cadiydals o Gioa Jladl Jish ud .y 1 e Leeal LT IS
ol Jeas b e L oy cellaadl Jobo Jama e Uity 3230 03 dala] Sian el
aobus Go il Lasay — @by 5 (o - ala¥1 ] oy Tgadin clasa
Jans 3y ¢lyaieals spfing g ons ¢ Loy Gm Gt o Lely Jladl Gupnnghe Juds
daul) Lalall 5yall el

i (¥ S T iy S gasash OY (pald Y8 dae i Lo 13

S5 O cums Lo IS clide & (i (19S5 udl GLSY balady alid ul s OIS
oulall (o Tiad ) asas Il 0S5 5T 0 ¥ 0] (b sleaidl] (ISLY] uds B,
sl sasall a2 Ll iy calatls oall ya Lk, Tiske Ldymy syl i
Tod,l yue o)l53als ae JA Ungin prremny JSI G3at ¥ diamy cells S
Leie IS €SI cald ol yaw 55 g Lpwailly i llid 1S Lipaall Lol
b Jladl Taw i walibe Juayiy BLALH Jide asls Lodie ] Gua (guabaly!
sbis 4y pulaill e JLa¥T YT Ll e ale¥1 1 Tejun uaily U3YS

’
79



Lo Ay dybo iy (O Lalladl S5l iya Jshall 13 S sae aile Sty L
33 U egaall G e JLiaW) YT b Lonall L8l eI slia sl Qia
iy a3 LAl B3l Haall slas (e GULYT pdle (b saal e pa el
Gl oty ly Gl e

Lasie «OpaY ! Cusialidly Tl yaed¥! Lalsias eslS Al @lualll i lia
S 48 3,L US o LA £ G e oped o3l Lyl paaa] o, o
cids o3 il Tyl J3a JSH Ge JLaY! GYT yue 06$5 @il Jlall e
csaall ALl o Jiad L aB g,k oo LI 5,LaY1 oSats o Jad
paa¥l o ot ulaill (o E133 08 Haay &8 gulaill L] Jylall ae waall Gy
Jiadl o diast a3 (3l woaall Jladl paliats b faa yacal el ol aa i
>3 e s Ll wiaally pulaill cn dliay Lia (g9l J15aY (3l paadll
st Ui jadl cal Bugags edaS pdy 6 ol ,LaY] paad o Laaull
Lagetn DY S5 Saa Daolall Luas Y1 @ lilyalill 3 Soay ¥ 138) 6,800
cidke Casl Lesd puly -cliasu Jire bl aigd 015 oF oS ¥ aulladl e
cruand 4T3 G Jlad! e eda sl oAl I T sasll Jlad! 848 Qlal (gasaa
(oloeal G e foed! DA Guyllas

1 csias oLiia Ty s 5w ¥ S0 e Giga Moay ale gl LS
QS 48 Joas p gyl Jaal g ayall p lias — (0905 ) — cuapdaS alid Gsanaghe
lalbll HLadl 66Ss o cama Glaa LSS ity Ty IS 505 (00200 5
e¥lae ¥ calii gulyaen lle 3 cuplie ¥ 580 wusay e Wadlaall Kaww iSI
st K ply ebias Sl I Groe llad Doy Y0a Jadlly pis 53 1S 133
O el yuas

(e GolieS Lo gy alae ST Sy 51 (yseuashd Dlalons a0
a85as s ol (53l (Edward Whitehouse yuglgialy a)l50] 58 138 SIS p g pdiall
Sladll (] Lowidly L ya judy Jshaall Lallas 5 ila 353 w¥laa asay

80



OSS ol bl b 3auisy Lyladl Jaks Golall (e s da 8 Gl ik <
i (S ga iy ilall (e b (T3l o¥lawe Gia ] dala ola

a1yl b sl saelics e Dol 58 Guslely of el o Juai¥ 1y
By e Jema 53 IS peall Sl LS o810 oK ol b 0¥ (Lo aa M g
el digai (fle Juoa ol il duea LI GLLadml IS 0S5 ol o8
dsas oF G ¥ Glis g ) s O e Jad e yanyy JSU para 2l
OSas Vg cdica Bla (o k3 i Vg copikie g o 6% ¥ cLiasodt g gl
e B o yalius muar Jia elddl 6 oyl U_J.c. Ladle g e eI

aluagll J Lol i £k pue glasdl JULEJa )t s gusbeials olS
ol ell5le sagle Ludyi fyacs cpdll Gloddl cladall e Tida o e S
o eI ol JSle lll b pudal i 6] Us agdiisn o Gsaalpds ol
calad g gyt Baibiud Tale slio

s Loy — olgiadd jo5as Gigdall o wlyie dily o Pilas sl plS
03 ol gl e 35 a8 Al e pnias Ll sl £l e ¥ Gl BT
IS Byt alB 03 Gugletaly OlSy — Aygh Lo} @i e Ledlasil
ousleials Of sy «elld Chya gaaall (glal )il 35S Boall ga Gusaill HIS L wa
ablun 5 eladl apas oo @il el Jalall pady Lasd glalyla JLa
(ageagh

OS5 o Gaash OF s Lidale Bula] (1ol )la aud (ugleialy baiads cias
Jlos b onelidl pralla I Jantow cilS Lelal a3 Gl Glyaa e
abidy pusleialy dla AL ey Gaydially galall G811 (& Gguall Laasll
Giskas Guall LoghE glal Ll JalSH aeall Lagasl Gl g Labail e lneY 5Ly o2
b W. M. Thackeray (g/,SG .o g o Lojine cluads oluyy Lis 8.8, )
pileas Juitdl aBll (o 4 Lo alid gl OIS aiad caligs elld sas pgund ¢t
Jaall Waalgl T ¥ Lyaally Ll paan¥! po lidglially iyl Jish JII

N
81



Of gl oIS Lile 81 delad o5 48 (glal,)la sugans ST gagh ¢y
Alas gyme JI5aY Gl G Lo JS o sl St e e <l (i LS Sai
ousbealy sl . gsagks Jalad o3 5¥ 1y fan 3,0 S Ula JSI g 580 5L
0o uslialy s WJSI G 3B (yganahs £ 38 Losing calid I Glillas
Al e LY Jygad 51 padyg ol

"aladly Getasalal oLl ol lia, Ll epasl VAoA suiss V.
JSI piagl Grala Lany o ylas] (b ssenil e TS5 Ljadl Glaas Ll
O pea! Gumy lae Ll JSI S VAGY b J5ST 5 Kun Uglos dla cils)
0 O Slauall & Jaall Cidtally Jolall 320 (pdl 8542l 4ady Gaall
Baaly Bada Lelbionl i oK al ay — Jaa S Gy o = faa (S Y
Lre LogiSas dan cagyin e Gl 51€a I Ui ll cgas it 6 L Jaa
oAy il 1 Laalaa] — Gasliata galast b eyl o8 criuaill Jra s
e S S — ¥ uiglip

3 pila i gt Latle GLS ollisy giasalal o e alid ol
2 aglglals oS0 ol Glas¥l @iy o1 Ladie oS! Charles Bright cul ;s 3,05
iaalse (88 Sll Ghadl o SN @udd 06 il Gyl cilSy Juay
o ot (a1 o sl 5T ims ulgeisly LSy el DA anll¥
el 48 IS g3l rapaaaphe alily a3 i Cani cép 1Sy e Gayya o<
Dbl Gha e

OIS AT 5385 ol 3l Gla i) Gaway ol sl o Gy Ggasash oIS
OIS Jadlly Lapaia 2ilS glulyli 5USay 050861 o andipdl Loy (b s
it O Slasa e bl e sse b oY Gl i 1S ali o lpran camg L]
b e Y g g Labaas laa i sl ly GUS Y T el (B
Lamall Usladl e 5o S0 aly Ggeaghl LSl Taaadl Gije G Lagidbnl ya
cabib alal das

82



Lasie 4l sads a8 Gusleals! (guasedll s Hiall e A GIS padd (4
Siall i adal Sl Clialpall (el gua] @ilS VASA suig Salsl Lale cus
Ollasd e wantill g le3 ¥ gau ol utie pealll oyl i Aeilld] et
oAl daly wila e G clle Lasic (George Preedy (sus s gasa siazelal
e Wlotua] @l Lasie oI i pmiill g lge¥ ] i cipa Lol o) Jia oS s
] (LeaaTs eaUSI b iy o o Lisll Layels JA Ladiye 4l paill
el (S o ey € Tisiaad| o e L0 Smalal ol ya ) Cialas 500l
ik b a6

a3l dlia IS S0 dasall e 8 ity B8 o0l Gl el
b Bomad 35 iy oy oleaa J GLAYL JSI Hlgsl 5SSy dialgall
el pd gy Ll Gla e saaa pnd ooy JSI p3lal ol oS Loty il
SO pai T il Lates i o G g gy GUasdll Tls] piiw cals
s 0K ol Lo s o,k clgany cpalally dlabas (¥ Uil 1Sy oLl
Lsilia Jal o Lyblis Lasie paadl ppedad (S IS LS i el Lagslay
Ll ¥ Lal iyl A T Lgalgl! e Qal3at] eblall 6 Liga LoadS
O g gral o SASYy il Guas VAOA galgs [ALT i diaie o5 .5 jradll
b Ll 1 lals oS cia g cpa ¥ le 5 paan Jie Gola allY|
Sl b Ll gals 1 G giaala JS ¥ aiglips

lia HlS Lo ola Ciaall edlbil (ubhw el 0 guuy HLodl cliay Loaie
cillaily s Y18 S ga5 L5 LSy igealai¥] TSkl po Uonciia
(eie 3 smnlin JSits TSI Bl s Ll b A g e
Jeba o 31 ety 3,5 Graigl) Sl Tiipa el G Las) Lo pdl) il e
oyl oy " Haalall” d ALall syl Gl i a3 o lially Luwalaadl 6 jae
o) Je Ll (Slgo by «3laidd pall leghl auiy danine olills dlia sl
WL Lol phaadl pon sl Untl) cinatial Sas oadl Suall gy o3
(s Luse clelaial dels 348 3l 50U

N
83



bl e bl b Uign Lo yuus Jiad s3] — Lugleinly 5l Say alii oIS
— dyany Jud Y Joays T 03 S Gl G sannghe 135l flyl i il skl
SUEE b TS Sl )l el yudie Jia @ilS Sua Dl e pavas o ey e
asmasls Unsalgs Ligaa (199 Siluay gds sl Jlows] g ekl alills Letlans]
Al i JUs o (e Goaaa uslgBaly S

L1938 U Gy Laawayll Laall = Ul ol I uarg saead sy el aayg
Cusleal po LS eCpsatinis wi¥aigligd GG il LS HLLal
Ll cpaalia L0 ,a¥ 1 5uaill LYl Cinia Go gaaliaial

Of Y1 s S0 ad (g I @ lilalill Jla] o5 Uad Lo et ellia oS
Jidd oSayy el Tl oy Taws U Ghals S . it JSI Jads L Gt
Csbeul e Jlia HLSs alelun ciyn oIS pay GilEs puds 6 Laydt o sale
@lsda G caolay ol cpeg e e i abid alll e Lidef (o (3 Talua
iy Lebow 5t e sas o JUI agall i s JSi8 &aa Ly il 450
SLalS el Jlay] 23 o rall Jlay¥! Ga Ze Lol

5 G LAST iyataul . fBa e 56 Al oalaladl gyga cuad
Ll yaea il il yalill Jisd Jlaay¥ ) salely Juy¥ ! Jad o p Laa b Lebu
Bl LS JSI 5 ey 311 5501 s AU ] saas e GLLALY
Ugghalb oy S o o JS o TS ST (g S0 gl ¢ ST edas Y17 Sl s
S el G eaalaly ol edyaly e ciaall casal 58307 J
Cle gl iyl sy ol ny sl sfiae el ol S5

b JLap¥l Hie b blaYl e all el (gl lld US (b ] 1S
JSOY ¥ Glaas e oA 38 Ladall & IS a8 uglginls T a,lsa] sa il i
Bala allal uglgialy gl Gelidll 5a Bda 5Y) wual Gyuash Ge 25 L
lale il ool (o el ety Tagus @lyld) e Gslaany [5€ pgiS)
sl a3 ooy Lade o g3l sl g

84



Lsss b oy Ladic usbiia pad i (gl daiad 1S Lo (uglgialy Jad ol
She b 550 Gl Lads Llaliiaf alalye cual Gedll cusal adl . Jladiol
o 2 ] LS Aidleall alyUadl Jio calusl Guad g LS,k 53¢a] = luilyd
£ Lo O i Guslealy SG $13L 5o Ladiid olaaS Bia ~ Lodis ol I
Jaki il (5Ss alalll Jale Unit (o slidiay o b 3320 90 Ll (s
Lpaitin ligy ] o dpbn o] Ikl 32 Ly lasll Jae AR elallasally
OS2 o Gashall e (A Lacd LY (M sang 3iuts Lo o celladl (] 455
peale gl Jloce 32 T ladl o 3l (g3 o5l dang oay eclld ot Cisaashe
Ualews ias OIS sl phass a3 JSI (8 3y, Uall 855 Go aayas L3aSll (00
LaS (oba¥l o OIS G aew o8 13ag . il JLadl 132 (e wiplly (5345 o]
a3 S Ul aladial poe gy

onlay! padall g sk 3 llaey Gola dayy 51S  pusleisly dalas

ol llia sy ol bl LRy sy 8w By illy call 138 ] 4 ciliny 8,3l
Lala b Gl et LaS el clgi )l 3 5,0y oG ol Ladl o) paals
On Laula phais a8 gl Haall Bk eleswall Ga wdll (6355 ] conind
AST cygaay uaall ayiall (Halaifl &l IS cdgh dlld (6 Gaylay Galas
el o olhai = coaia of Juail JSiby elagian 6 Jobs — gaia¥) g lelis)
Lwad Lelohn wlila fyilay T (VAGA Lulacul] e s)._;‘}(l R, 0T A

(AT S 3y alad]

Gl praasll Gulll e SASH Badly (tass S8 B LA 138 IS
b 0Ss Lasie JTa Hleall gt g Gia oS iobialally cppialll 534al e
T U3l 3 6T 4a ol SGunlll Lad sas oY1 ag 13U elygSIL Juntie
el Bfida e 2SI T il S o liadd! (Say coacla T a3l Sles
liag ia Slpall plias gla padtl dals Grate grual Gudds Lasie Guall
LWL latdl Gansy ALl s3a & pndacs o paal! 1ia pdgs O Baayy

g
85



trliaiio GIS palll Gaaall gralacall uia e 5 L5 - pral! Laila SIS e
YA Ga senll Sgan Dan 23 o = sl

OSly el Ligid Lasuay Jpana yriva pradd Guula doeas o pasll G
0n OV gilas ol o€ IS i usleialy Lerile 31 gl ol Ul pn
Laa @bl esliag 353 LAST 553 Jlos cras OIS 53S0 T gaw H3ST dlaas cle (g3
ledl (M 88l Jlas o pdas Juay . sdiTiaw G ey 1 (B Gsraash ysaal
ol Ga I ST U Ll y gSH e lia il wad dai iy (5SOH aulaill
paiio O ¥l 4 gl (Bl lalall J3lall oA e ol M Lggonns
i K5 oS Ll pa Al guaall Gistall s L, @l bl sl «El
LiaS o ol OIS Ladie G (pwans¥ (ALt zluall g gl dldl ol
b 35T aslea a il sl Jas Las clla Ll g Taidll o 5,aS
Lo o il i sy paail ellaadl i paald @53 e Lavsn )1l e gan] Lpaalsa
(5ol assall GG Sauny (g ySOL ol dlloadl Ga i o a1 cas
lld e Sl L Ll 5ISy

OIS (Lt H3T AL Yol ol cplidll el sleiely OIS 2y IS
(S agil o Tia . p Bl e Gupge S50l eilbad o oLl alasil agale
ol G Gy S jae 0L 5ué dangalll 348l @Y loe (o olin gl
b ST sl eyl Gligll Jladl 138 G g Lasie Lo yaus saasall Cistally
wdall e astl e clagias jguaadl ( alall Jylall duans DLl iy Lagal
Gyadll olisall o qpas ¥ elld Ld daay Tals JS (3 Leaad¥ ) o Ty
Uiyl 38 aly ala¥l I e ST I wiall Sall e J25is o JSH 2k
e Tayin 5ué cavial saaly Lass e Ualucy oyaTiy celld e Yo [uaids
(ia (yay shorter” F153al 5T 5 500 Jadlly <l . waall I Gulsill Ga Gilsall
.short circuit joaiall Galall aiLidl puasll St

O pa—amna JSo s Ol — JSLEL dal wapdl Ji Guslgtaly Jsla LaK
ok bl Loy sayy . by LAST SIS poaal LalS — Tasall Gl bl

86



qal Jedill Glasal daa (A Ciph 5o — 5 Jl o (25 paldll o)lea puslenaly
JUisend (g Jla ¥ Bl «(lua¥l fpnagh Slea ] sle = Dyedl e g
om Jalil! Lelliand i IS aills dusa 43 OISyl S0 (S, Lelyy LASY]
rlath bl A il ot (g0 Jan i of i 3l Ll SI alasauall
ilyall e Lokl Ta¥ 3 puaiall 3lall 320 cslS JiSG STy ayskall 3S0L
ol ool 35 07 LiSas cllin 565 0T o ymas i il gusandl Jylall I
Unacs (o catsi Ol (g1 (]l ands ¥y Sli ol Lo 3505m (po geiil sl

JU¥! YT aay e JUEiY|

el yT Yo g ans sl ga LI (oa i Jlill G jaatons b
oy JSH ela Jla (g7 e o, Lisd Dl o pua3 0S5 ol daaa Jolall o lan I
Shlay Balalll Ggcuagh oty ousleialy Jead o3 «(,AT 5 0 bl daladiul ol
Gassaashs gl GLS Ja L ganaph U Lo S ple alis 2580 oLl Gyl
Sped wlal i

Jile o spusl LaS rsiwa oS iy coms sbal 380 aual LS Sttty
b (Sas cdliaagi symas ausse o 53 Jlall e Jslat  Kaws 3T lalles
Lo lonsally iy casaphe o ol ODiia Ggla (1S a3 2 lay iy ala
GLEISH sl gyie J Lala i Jloe ¥ 138 oS — ulall Gl Jaks olS
Ol AN i o LS RN IS Lagen o ciyag OIS 680 - iy, Y
onlse ounslia sieasi ¥ oy DS oIS oill i GG Caliash Gy, dlia
Iy (S by Lo JS IS Julil olf 15 2 LASYT Jalyall i alalal
oy Cnala By jhe sl ulyoaad sigs oY Gl (8 OIS D laddl e Bedll Jlos
asd B yie

oudd &1 & jal G &kl Joa JSEN pbas alid Gl gl T sau Jhke

Casi Gellsiaal i 5K aly o op 5l b gyl GIST alioad 61 ol . ous (51 st
bl ol salis o dale G Gusbgialy Lesd Judi ] 2all 3,al1 3,80 1S
clindll i yad leSa 31 L0, a8 48l ¥ las Gly 3o Sl GIS Gyanashy

87 -



ek oyl Gleais [LAAT GLall b (oS iy Jailly Sapage TiL,e!I
(slalsa) Loladl

Laa cCrenna JiS Ll VA0 iy el yaalilly ¢ |puall G w3l dlia o<
i Gaall b ele i caiall yue Glull 5B shoial e Tans (alial cuse
JiS pdy o3 VAN G oSy dadbialy el ] delayiad aatl) e oIS @)
Jaall Taiaadl 838 eyaily ol cuya’ llall i i ,iST a L] A
G Ui Laleadl Jobe o saall JuSI gl ¢ blsdl ) doai @iy die
85 (glal,li IS opall elld Sie g ye JSikis ale wag alal Gy Gl (g9 reund
Toalgs Loy o] oot il LY 5 lay oS8 efan G yny Gl Gase i
el QLA ¢ geuagla

¥ b, o1 ¥ ety G5 alad gulpras 1S < Dpid yaashe 51
die ST 858 Jloe bidd L iy (8 Gl e Lyla Hlpatals L3S Gl
i Lasie Basas Lalls Lane (o el S Gasall JS jue e oan (M ulall
cellzie i ol Sl (30 oy Lkl oy Bilall i Gl i Lo st
2BV 50 Ul ecpaSbeS £l ol ol ol o Lidy 1355
Bl Jloe et ¥ cdaSlall (o el £ 535 Loie llin Jailly 5 yliiie 0S5 3l
dsaall

il (i ST Y el S 0T coes 340 e Ll G elld Gaagy
O peaied ! ciila 8 Lad Qgadas f efaas GF ] ells sgay o Juals G3I padiid]
Gl 038 ae Jouys ol dlais Lo JS Lo padedi Gisla JuaDs Losie taall dua
oo LA (8 Jadlly 3 ke 0S5 Sl @by SV S @3 (S st 853 Lo
caniadi el el pue aags Jadlly - Lasd @b, JASS T 5y o] patoy
e e sy (<1 g aaly a8l 3ot 93 el V) il e o SISIL
sl ol pase 358l Jlae SS1 . Guplanil gl (] @i (e el b 4yl S
Jans AL e ea i Lileall 838 e Lo oy Ladiia pal3 T iKY Jass
LSan gl pui b & 5IS 5l LS guns 3l (il Biaa

88



OSI ¢ el YT S 7 L was (ypanaghe slad Uil Gige abid ulyae oIS
casill Ga Il ¥ OIS L, Hui e Lol Ltilia e Lales waudl ol G gus
Sia douas of Ladadll Ga‘sJL—uII.JJAlI’ iE age b oy Jlael Ja ) l..\_-s
b Ladis Leliua S oLy ,esH o mw,kuls.eﬂaca.w?lau
oG Al Ladlat ) 38l LaaS Gulill Gipadd Laide oliva ¢ ety La ags
pol e gidll 353 oy OF 0T Ly, Lebalia (pady (ST S50 502 JLadl
Colll JS UNA Lualall Loaniall le Lsiash tpma i) Gaaca It 51 (s lalyli agans
iy 3l (lal,l sl aid e o (6 pguad 50 pl agsl pd g s gl
S G Sy = Ll iy 5ad QST Laall sgun (o 58I le «ppagilly
Catlm s BLall o oS5 ol = wall fia M g st M oll Uy 55
L agaad b LYl

o el lE (G dlagily LSes olilld dlia cilSy ol K3l Juls o
SV Gpeuaphe alily ageda (o8 — Guisls (8 5ai3e (B Ailgll Gy Lalal] G all
bl Ol Lasie 5,0 5ad Jlaall Tatliall 852l Luacoyll LI 3] 25— Gya
S eonal ¥l cpilagll (o 53S0 g 5l laal cag iy elld Jod Lllay] 152 03
ad b (psisas Gyl audiol g3l I3 — Alessandro Volta Ualgd g,u3ledi
oskailly olelsay 6 cp EAT Wlia oIS 4T agd — 58 Llay Jof cilSy
e (B 383 any LA GBlegy o i ydll gyil) eyl Jud wd Gl gl
b Limaall ol aall M eaias 13 o JUy aSall jyall (el malos
Jals wal 0K ot Ualgs G adyg - O L yd abiads (g3l Gadill &G ban — Ludyé
_,m&u_a@mgls,_altaasuwu‘;u.u,mcuwbcu
lyd WV e sic Jans 6f JU Gralan gy Lostie g lal Gl Gualy e llsill”
wlu:‘uﬂa‘,ﬂ_y‘,.. Lo J Jlall 555 Juas Lamduflwul‘ruflu\,
03 pidll 553 S By V-

g Tigaitio @ liSI| Jlin cogiil o LiygSI Lad o g a3 Lakill 038 sie
el 3K ain e Jadid ;) San 858 oV las Jliag Sl JS Jals Laias

r
89



b poll s JI53 Y LST S a1 o 138 SIS ol ST elyaT Lelaay Tgatd]
s Laay ‘=‘L“J5IU Lk ¢S pulias dlia cilSly dasdaall 4, ga<all Ludall plle
Jad Ui oSl 0So g S W ga 13a GIST e b g SIL JaaS slia (g0 alye
allis al)lal as Lielia Lol Yy Lyld Gilga of Guayinhi of gaal; 3542l
LSLuY 4ams (5] f Bluetooth &yyish oi WiFi i (gl ¥ GPS Llall €aayll
339 Of el (51 LSl (gl Do)l bacny o ellia oS ol Lasly g8
o LSl HAT ek

AT Gasua LS culiall all¥ oS padyl slae ¥yl oty oS Louie
i Oe il Tas a3 James Clerk Maxwell Ji5uSle I IS uaia 38 gkl
il LAl ol ga IS) . Lgad 2Sasll Jylas Gganash OIS (3l ¥ laall 5ST
Lals Ly L e¥lall of el L(VAOV (b sueluadl i cullay 4] (slul,Li S
gruskalida e oy (ALS e 32 — Dalda e Jadlly (ST Balsa

(gsle e o ypea OK

S Lo 13 Jila iga Jlad 158 5e e oS b G50 S iyt psans S
ALl oia Jany LKy Liiate Ula Jo golall I saads " SLoeSIF JLad) T
liatll Sale o3lsTy «Uae Ungacie by Jish (3] 1l yat Lasie Lad il
Bobas fle eliasd cipya 1] OS85 (6T (653 ¥ Saamy Ulga Ldlaadly Loal
Siste daloed! e olip, S e LIl LU I Barll Gy Tasye bl
b3b iy Sisie wlasaal gyl Bast STy A AT e el Jlal) oa
uL.m.\_e‘b)a.llJL.m s o ngad Jia oo Lal 1) SUls (g53Y1 Lot
s o ST Los gt Gl ol (€1 — 2800 o liadty Lol

Laas Tulle il (pliie L300 00 Mt puadl 138 i Lo
o s JISEal S gl (LS aalay Sia Sy a2 o i) jel-0 shall (e
oY1 i elie sal) 3ausl) Jladl fuw ole &

90



Do 3500 e L5l g caal el ol g padl eSadl Loailly (¥
S8 Liaian Al Lol iy s ol eslagad (g Gty (5955 i
b0y syl ol o idaliia ey Uil dlia oLS & ¢l ol JuyauSla
S e 3all 138 Gty g egaill b S e pall T Lai glal Ll
oY Las e gy LSl S ¥ Lall 5 oY §13U) .yl pad e aliall
Jadadis Ll S Glacuslalisig (550 sy Gl Juasi Lo sty — Loushaliss
gy Losie Sy 3 Lo (S0 (a3 Lol sl 8l Jao Sl I Ll
e¥lall b alyeisll Cars $gpdt S Hud Jlatl o puuablall oy all
Gasagl 3 oIS Lo fin 3o selas fhaan CaliyeS Yo Jantuw Lol
AV i Laakiall il Gl Lyad o i glalyl

Voe Jaad g VLA 4 Bat el a3 g a6 el iy L S
Yae daad g corlangasll aia (8053 Laiey ol b Ty LSl e S
IR [ RPSTR L AEURATE RN P, PRIV (W WAL
a5y oll3 Ciaidy Lasiey el nan GilyeS Yloe Jans G Gus
g AT rtlaliia Jloe

Taall Jaal Lol b Galdl Qany couas o ehile o (0l 5-a¥) gii ¥
038 clan 33 565 O 3ymas dl3 JaiS 5 e 51 G LB TSI
asiie a8 a3 ol il el ilady¥ i Ta Joliie JSuty Ty, 30 ¥ Ll
il ALYl 1 iall clagaill (K1 oLy as Y1 Gusang olonss o By il
o (gl = 1 Gila] = L, ¢<I) 138 sall 580 Jlaa 3 LT
o8 Sl Lpadl saeala i oa ;l_w,:.n aulla Ll JEnYI G yaius
JS o Gala ¥ (ygaashs Lplaal wil e Lol jue 3ust o’ Lea! el glasad!
S 0% Sy plea il Galyall (I g Jlill el (b oS5 o cells
2303 O i G gl dageaSle oS0 a¥ I o iiall Jie AT a5 Lagle

¥

91 r



NAVA i Lasie ST Bakall o¥alall e sue o, K61 JyguSle U
Ll el gl 33 JI53 Y JysaSla L1612l olacls SIS sk o o
st olagll eda fias par (sS  hond LT Basaal 4ias IS (o Laidsh 9y
et a i g7 B a3 Lidae cilago gy 51 Ll G OIS STE,A
Gun DLl aia agad Sule] Jadlls Jylas o dlin oS ol (SE L Dsle Tl <
OSa ol pruthaliin g SIF Jadl i lagatll odg) LuwySa 3] Loaie el
il Slea oL Gashe i e el Al bl Llas po (S caal ol
Leha olSa il

Fira il yiala — elld 5ash @il pall elld pad i Jad MV i ol
Oa LS JalSIL dlae aauiS Sas Giaay Lage 4iiilS Ly ¢ 53 — Heinrich Hertz
038y . G yutilill LA 4 yealas olals Lajies daalall GLK LA
O et o Lale (SLU Glle wie Joa Lot juall e oblSall

92



SN ¢33

dsgll ¥

93






oMdlandl Juasl!

a9 Jory
AAY Lot .agpuat LS

DVAAE ¢ Sish Ghula Giliagy (e cibaila

Danuab Uia 68 Taatl Jyo 5,50 . VAAE by YV

oLl 3 s U Lol liald ¢ LygSI ps Lysana . gals 1)
Dl o LI (ggan o ¥ - gala Y

el sl Looualaliall ¢ Ly e Jaall  gals VY

cana lad aags Y Lok liall e LSl gala A

s 51 po pe gl OF plaiial ol cassa . galgs VY

Jaall a3 ] ¥ gy YE

a4l alays b el o Guuyl WA ol ygSI Gy el - udana] V
Jaills Cig e oY

PYAME praaws %V cdgally () S OB0 Ga il
35 [e3e)y] Bue Al Wil s gyl 58 sd9 La Slades Joa oleli] Jbia
Bbl el (o el Y Lai "IUS T

p
95



SVAAT=YAAG ¢ Jipa A il ciliags (e cihaila

celaia¥l olill G el A 8 Luwal [VAAG] Laadys YA

(23] g Ll diale DA gany pluall (8 sl Hranas VW

ilas ple aii ¥ b Ja¥ly o g5 plall [138] 51 Balass . pacuss T

Obal pagy Lo al€5 VAAY Ll YY

JLaay bia Jleasll say HLSa¥ jui [Saa Gl 1 Gladll el YY
| pdd! Sy

Ayl e agall Lok Joall .l 508 VY

Ayl e puleally e fla Joe - 5al i VA

Oole Ol (KuilSiun G puie gl . uyle YE

pid SleS JISial alsk Diala) Tashua alaay ¢ o uf Jyl

coall Sha (e daina 3 peaiall ual sbiel . giss Vo

i) pga . galss Y

4 Tl ) p gyl Joa 1,5 3251 ol jaatans VY

oubad) ¢ lon oWl Jlmal (B ) @lbd i Gl N0
1A

s aalaia¥ opn Laadlall o Lt coyill oy Ll allall o Luey s

gl byl ae ¥ ol lall g Jontans JLai¥ ] puranlaSU Bl ppall

03 GLAST ] 15 03 (5So o GL Luad] ia allally Gani¥ manaall ag il
JolSIL ppa31

96



Qsd asSle Al ¢ (YASE-YAOV) Fipm (i yulgl (6,80 il
tdashy W ¢ g0Y

obanill e IS L o 5t Bl (b LSaadlSH 5,30 T o)
e gt et ) Foma Juas

SVAAY (A G yia Ciliagy (o ciddifa

ol el s i skl i pd gt ¥

Jaadl (i 2 9 JausSll sl ey laill o JABIL cnad . gy V
BouSH Gy Usal! Yol @las . galgs Vo

Al e @yl cplad eloal - gales VA

ol 850 Jaall 3 D2 palgs VA

Angyadl bl e 53200 8 Joall olay raliw ¥

-;Ju'?ﬁujl "“:‘Jl?:‘ GIJ?!.J..!A:I..LLMA

FYMY G cdgally I S Gl e clls

o Dol Gibiae jga e lae ISA oS0 o yeanall ylaill 3 alall

a3 (IS (Hermann von Helmholtz 3ilsgala (58 Glasa «5ipugd palall alall
b O OY) 550 &yl agraSle 0355 5u3ds of sk ilp ol JoS dia ol
550 588 Eua Jlas] Slea dY 1 nloa 4 3l Leliaay elld 5lai] el

97 4



JLall of dlaf LS Upioas Lutane ol S gu GLAN g LY 1] L84S
Ags 45 @yl el 3 A0S ebadll o Uapla glets 3l oyl
Sl L 13 ST TS i olall

S o2 1328 HLS (e el Gadas LT @ilS lgall G SUH 5l
¥ 3hen on LR sai lonshl I iy i3 e oIS €T ) .JLRa]
elpuny o S 03a Liiaall Galailh LT ] JuaS o3« ypaiall Zeli JA yualy
S iy L ya i g 51 ol el AT ol Tall 58 i s S
AT 55t Lol i piiany 55880 2l s Lpale

ol 6l 6 o JLiiwd s Jlu,¥ (il o Joas el dlia (S5 !
Tpall e 38 JaguSle oilage O Crsw (JLELWYT Hla 3,8

plall il Al Lsmaall plal Jom (i julyl udy Qlad
:\AA*M A\ ‘GJ*"\* cultlkn

sSany Sae JSiy B yual [JLEY) Slea (b Lasa; o ll] o1l
Quale (e e 9o Laild ety «yianllll o Bla o e (] ledsh Yoo wlSIL
ol Tallan Ty (b oS0 Lty Samtaadl pag Loty Sl (o giss L 0y
gy 7 lad Blas pi 1 lasill 13 e Wl 5 oF aSUall i B e cpad (S
SYAAY i G0l Gilag (e ihila

by Wiar G5 ylaill glaal . yuaton VWY

gt ol abade Jary ilgall panill il e oplat L] . paaians 14

! (b AG l laaladS e agan Jaall sl jaati Yo

98



il Agea
g buall g asm o Jaall i ead] S 0

il sl lle) Jilggala cusd Glasd N i Gl G
DVAAY juadgl o ¢ (il

ot oo ¢ yilpealn sun Suas alie¥ i ol ellaa Lumyill a3 5Ll
Al alas pualagl] paas o Gl o LELSS i Giaa et I Gylal]
&lyion Bae Jia e ld Silalad i€ (o) legadgn gllas &l 138 oI ohiy
dallel (S elads o

FVAAY padgi 4 ¢ (King3) T sl om S sally ()

apua byl M Glagha s [ 5 5ala 4 ol g3l awad 1] Siaa Jou)i
(5933 e L3 Lallay DA (o il 135 ¢ L gy (2 ccaadl pgs 53lpgala
o Lelalall Lellosy) elile teinal dashall clay Gl oLl e Lis
o Jaills T 03 LS S o I GLAYL I salaw ell Wz 61" Guredl!
Sleall slaels ali @] L el M ale Lasicy ¥ ags ooplad ol yal
Hlaa colaill pliel i wiia g lad e Jean 43 58 Zelw gy Dl e 3l
o] Yo bl 1A TSl dagad e Wiaall - Let¥ T o3a Talos oV g ,a0 sl
lly G e i (g1 aSTIL

Ll5ait) Lgmantl plaf olilf ¢ elidly (Sl jgundopll (5,85 Gllad
PYARE plpd V1ol B

Ll jynidl Joa odn Lol b s &lag¥l alle 0,05 ¥ il La
o s gl (8l of diay Setalassyd ala;,a;L.d'lt.ugL:l:. s Jsadlly

99 -



Uil 5 o LgiSan T80 ¢Sl Lalaall 5 Gdye Bsaal) clbadUl] usiS5 o
lasll oy e Lol DA Ji335 Lusalinag ¢S clatl ol (LSaalisg) @it
dyeanll 3 alls S e olasally Col o gudll calonga T plo (suithy i L5l <1
lsias (5 a3l i Ll Shaill Gy (il « piaall il @]yt DS 0 Gle

Wl sl e Lpilimdhe gy (S s

FAAAY addgi 1T cally ] S Gl o

OST aleolanis 3lady Lasd saa (o p sl 1ia anial (o Ball G (S
s Ll el a o il a5 Leadlf Ly3ll aia Jio e b a3 oya
Oe 41 aal ST o J3SH ialpian Baad Jlie b LS G Caiual gl o il
codiaial Sl
SYAAY ¢ Fpan Qi sl Ciliags (e wilaifa

FAPTE] ol o’l.\y u‘.'.)l.A:‘ U"! Sada 38 Qde o pladaad 1

glads coladll adl . yranns WY

Luvanla i I lashl 5305 Laadlay ooplaill ¢ pa] 3 . yracass Y

AT o plaay gloa s (b Lol coplaill el pal o 3a50  sranasa T
plall auiil ASY) Lyeantt alaf Jiph (20 il (eladd bl
D VAN e Y cGJ..J.\.'._tA ¢u.1.3:|h.“

[Lee gl Losie] oS! Ablod] GIL el Ll aa i oplasll sia JS
cpla¥ ! Il clghad pds aailil G pankll e G0

100



PYAMA Ggla WY cdaally () S A A (e

Kan fld ST e Jpaanll jyaall Teli o b5 ST U [o¥1] o3

.8..\_.3..\9” ‘:’Jl.L—‘” u&&..i C;a;lﬁiwi--.:l&” 5Lu’:.ﬂ

oY Cod sl dlaulgy Jiga (i shilg) g X ol

Jeaws! Hlgea OLS Sua ala¥l N Lo lie 5hd LS [ L] &all
da pual] J GV Lagias 55508 Juaid . opliie Lagale Lailall cia a8 JLiiud ]y
e Luas o i pedall Zeli Gl i Goand nnalyll Tiill b 4o g yanun
dygad o3 alall Ciphatl i ilally bl i lsila e JLas¥T 5l olS L i
AL S olagall 3158 )

Jaa b Jals 3i5aa OIS JLiiayly Jlap¥ (5lea o SaSH Gladl o3
Bl Llga e 555 L8, 5t cilatl

--------------

DYAMA i R0l Giliags e ikl
A lZJJJ Salua Bdsa opladl [aSiua Saval .yl i YV
Lolalidag S Loy P 5355 po cplaS elhal o5 puola ¥

el Bl usyle 4

101



DVALE ctilagl Ao gana ¢ i G

hay - Lyl Jilga alal [olatl] J Tuyd Lyl dole culaal ol ciilk
BT R 1[NV POV IV PVLS | { P CH IRV PO VI -V RV IR
1 55l Tassle Jym Ughisll alill o Goles Tabiae — ()55 Upika

S (S ipa i Ll pd claaly 311 g gl T ] 55508 Juas
o Laaalss s Il ¥ ISk gadll Saay Lo Jia Galad (G Lasalys 5353
ujlﬂ)&u—!&ﬂ'@l_)lﬂnwJmﬂls\,ﬂ'QYL.LAujz.A\,.ﬂ:&aLwidﬁ
! JLap¥l Sl

-------------

DAAMA Gole Gipaa il Gliags e Gikila
Lbe padls o ladll sulef -

oS3Vl Byl Ltlaliigg S il a1 ciiliy opladll ey jal -

el

PYAMA Gl VA Gilggala o Glagh (Al Fsh (S Ga
e laall b Laanabaliag gSI gl el Il asisll lils] T n
cAabas yuabie (e Tilgay Golad g gudiss 530an 5,800 . ke dhaye bilya
o cliangata Ulya Ualys Jobi Lilus Jota L8000 Lek] Cadl alyla

g laslt Yy Gl

102



FAAMA saumgd & ¢ (Ai23) S Eil] oe 4pally )

doe b wiad Gldil Ula b b ((g5A0 550 (it yala e Yoy ST agdll
alyataa oo Ulha rLuall 158 yoaal..sal cablis o g8 oép ¥ &) gin
o o el Layu g HLEAYT 5 yula e & a0 Geheimrat Althof (il

a9 Gl

DYAAA pragd VY cdgally (A} o (A0 e

oo LA yaita (sl 6 Cigan G pdially Ll i (0¥ 5850 (y9s omseal
Jaad alpalall jsal ceaen b JS G ol S clallaalf i el Gl
e Ll LT o Lika ¥ s aall (e G55 My e SI e Jualall
..... AL vy Lum a1 g lall 1 sl ST e 3,00 038 Uaglias

PYMA prawgs Fiph QiR A Silsgala Gsd QLA (e

ol Jsill (e oS8 eolr ) eliuns paed Guadd s Jasll Gaseal

¥ il pad il s Jaadits . Gola puaaall dagll e Cipuats i adie]

Ge Tasny oGl o Jead¥l (a 016 6 Laalalh JSLAL Gn 53S0 ebeaadll (b Jals
v S ull

PYAG b — VAAA aws cdnally () Fia Qi G

oot Jadlly g2 Lo (le Luall (goiad - pusaaudS o (B @i ool
le Jlia o) sea +Li1S

o.l rix:i*&SJL_moLa&‘amdﬂl ala CJLSQ‘AAOIJLJ&J’IUIA
peais Ll delaall @il @l clus Yy Tasge i€ gl 138 i Lilgall

103 . r



alfyle LAl 065 03 dua GLa Wke T po Lidl a JESH puay ol o
o Bisle

On sl pany dlia GIS . Al (gill) Gulll jpanig ! Wil cuad
o cgsaall Jlam!

PAAAS iy ¥V el (A plall LaapalSY Fisng! Silagals gudis o

SB35 e eandgpall QLS £ 1,380 muiit obal Dadsll Lui
o Lyiaall Sl £3les o Uealis JHE (o [ypputio Ladd i (o Jijun Jan

DVAAS (i (S0 hla Gl (e ihaila

.Ua:\...'i.nl QlALa.u:; ﬁb:)! .oulA \V

! Jla! - puyle Y1

¢ oaual) alall aaisl ALY Lmand) alaf 3ip (0 jlgl (ualad Gillad
DYAAS padiw Yo o yulan

OSa ol &ua GSLYI YT g Lehiadl Lasie Elas [¢L¢<I] caal adl
o dagalall IS pae LSt Gl a1 Lasang gl Gl Ja e Gl

dpnanl) Lghakil ¢ aill 43,38 545 A cdgally (Al Fiow GRaa b o
SYARY iy 0 (ALl

IS M asai3 o5l 5gls il M eslimgs Laaall s lows Ui epule

QSCM&;&M;@?'}&LJ&MOKL&‘S;J—@J;:M

104



Opaghe g adly ilo¥1 s Lpaall o Lale HUS Wliag pala J<ty Giie bl

SRR

i Fosm Jlel degard Gpuagh alily Lasia e

obpill alual,y elale glal )l mesl die e Al [Bosaill] ol gMA

oLits] g o pSall e Sy plalall (e S aali sl e Liiaill dlaghady

s il ST aed Tl S ST 6T ipan o i el 580 L yie
Galy Gt Blas] il o Y1 Sl i el

DAY (3 (iU Ciliags o cibaila
Basn Taea b Uilally oY1 5 pia Tl [aly] -l )
AL Bl Guld Slea ook 15 5l WY

e LS Jla] Hleal S Lya5 el ulia VA

FAMY cagally ] S (R e

oS an Gl L y5 5 il e guad, Lo ygems oSn LS Tola ¥ Lials]
ol alas 2l cuneal dua Ul Snlyal¥ Lol ISy Luazs Lol
Loy 658 Huls Gulyll aia gay o 13a Gua S

DVARY (i il Gilagy (a cikila
S JULYT L coals (S asall (03 5508 Tlo S5da ST 03 gala V-

Ly 55l Ly - 2anlnll Qe

- 4
105



el a5 Jeall e iy Cupd LalS) panal . galgs YV

L850 Amaall plal (Al Alidy uSla gl (o185 cilbad
DYAME b V1ol A

Lipale Geund dlia oS ol 5lud 5ud e o Bilaadl b lad S Laiy
.[4.‘.&.\“:1] rLA’I C)s_l ‘J =L'L.i’.” ET_JJ... ta C.\;J-" 23048 c:»..\l..t:,l 4.3.:.[3& C)g (G)L-'JL‘
SRR TSN UR ([ PPN PO PANE- VI

DYARY (3 bl Cilagy (e cilaiia

gassela I Lagiage Gyl 8 Olallgll Juay  pudanai] Y4
Bl Lulae . 5T Y

Al i Mia Bula Geliaa STV

ala AT 58T 4

Mia Bt cilS paall oS0 oasedll alyla . yysiXT VY

gally ] S OB

b s (o Jal gl JIn¥ oS0 AT ] iy e (slsd wRiT Ll e gl oY)
Jol€ Yy 5l i i i Jaiil|

DAARY sl capally ) S B (e

pal (ol dag ¥ (el e padia e ot 61 LaSHLAT 3K Y Ball gl
JlsaY ! s3a Juai 5yuall G 61 o8 — Slulya LT ol — usall sLalylly Gl
eedsdad oY

106



DYAQY (3 Uﬁgﬂgu QL*QJ:I Cra S

BULLL Tale 5518 KT VA
LplSa

DA G cad Lulae (goal (3 ading ssauaigrd! Qlly Gilla . 534387 Y4
i Gala Tl Ll

PYARY ey Y canalls (A s il G

ua¥b O Ciuall Ciatia 5 o LS ¥l Saill Sl e Juay Ja
S ot (5 @y (3T o i et (Y Upaio (STl caall elld Siay ool
e Wil e Bale al3Y §gye ala

ke gl il bl ¢t A B Aegtia Dy Gligy
s Jadd Lol Ll e Ghe cling Sli oy -
(gan ik sl e oplad ansal -
Aaie oplas Wlaal plaill e g3 -
@iyl aady Lo ellin oSo of 3 (e gl! (a Julall auls oplall O gun ~
iyl il (b Jeall (e
e biadll i Jaall o JSI s e GG copati -

PYARY e cdaally (A F (B e

Iia y3af ol aias Gy b ghael of I el o o¥3a 0a e G
sty 56t o1 e o 3ol €] Sua 5SI uall

107 - ”



AME 5l Y G pall e Ma le Gy IS Loy 5508 GiSayule ola
oy (b Ul Jiad @il 3 Lkl Salsall g3 lys 0a gy Lo OIS Lo,
[P BRI | WO

A lail) Glat opiili Ggalaall (ge,iadl Tay uiad ey olll sy
L] taamg ccrsmanan Sy B0 aloll Lyl By ool OIS sl pa,3<T
IPPTYUNPES AWK FUVON T POy PEWE JVSPTIN D0 R Yo 90
Marconi Sl

...........

DY aannd VY a3l aliuy gag (AsSole salidsn Bpalaa (e

SLIAT e el VAo b (Sae ey Wil 6 Liglps G ol i i
e JEU L3san olass Laslps oKl o LS 13 L spaa Cags iplaty
Sl Laghhal a3 SHLIEAT Ul daass el ] Lalall gy dygh il
lige [0Sl S5 cplad 4nds Lsls clage st @)l pudton] Gl
Ly ae it Gl ) Glat Jly] caeiind 3lgall

o Taaaa (3wt VA Lubaid] i

:YAQA cCgbngJuﬂ &ub.a cL‘l‘ﬁJ chj\.&]b ‘L‘&uu Ldb.ﬁ a\ébﬂ: (ra

Ol Ly ® Sl Lo way e o0 allad Jaid5 b SeS ke s
Eall Ll AR Y Lad¥ Jlow b e Biaa

QS5 (S 450l alagdl dasas Taa e (SLadll 35S50e a5 agds
.-nk:ll‘)l‘)l.z z.lcu.ul‘,:l e w a..u.nL.aA

108



oA g gl Aale §pdalaa ¢Sl gga pladll g @ LEY) JE G
DAAAY gaign £ Al ¢ Shal) agaall ¢ g

padioa il (] Bassa Tads F6S5ke saall 3T aUT alall gl (b
ol Ja (5 Taan o % p aaly Lt o LilseS olagae oS sadl
s s 8L e B5aly

1184% gila YA (Al dmaall jalsa

oLail e Juu b1 e @l la) Jlay! o6 SeSOU lall it 7 Laali
ol M aswmsll (o Y Jea clagl

= Ll e alagtl e Lol 43 lgs 1S5 Ll 3T o Lay T eal
o 5i35n b Frh Lpail 3l = Lasandbliilly 2Ll ¥ Lol i clanpatl
L3 aa olage Lgdaaws e il o5 g LAl ] radiate “ads’ Lgi] ena
radio "yl cilage el casaly

AL A KRy W13 2.3.#\-;-“ :\-lg\h-“ ‘:\y&.uzd\ Z-GJMJA‘ Cra

Jlay! Koy e uall¥! ae Jlaidld Llall Llall @llans aladial (¥ 4l

JUap¥ 1" 51 iyiegl) Taglls GaIAN JluyY) o Julll o LS Lt d il

Lol L Loaa] 3 BlSe Jial Llaad Gaad oh LS gl Il ilakll
el o3 JUai¥ 1y Lyl Ll el

109 -



Verr aay e ¢SS Olympic daaglyl 4yl Ahdud) Laldiu) Al
DAY Japal Ve cBaaidl alNell 8,88 Jaludl g Jua

odydy sela dra il ] o] Baieall ciaslasal” 5l Ul T3]
Lfi «David Sarnoff &-a\,:!JL-A-u .L;\_ild‘,-ﬁ 6&.3‘\)&&“ gT,L..’:. &.ALA L‘mIJ ."1&‘)-“;3
[Lalotid g Sl Saalily sa3e

aladind uusa Gk s Lasgll (o AV GlLY I gre iall o SIS Tuy
saaall Jleall 13a

.............

Ad ey @il A ¢ alud) AL Jadia il 2dla gyl
$Y4Y0 ( JU .z e el SLudUl Gl ittt 3es;ta

e Ll e Tty 1l sualll Jaad a5 gkl Tk e 5,50 !
Juiieud | asacad oSas el o ! ) sl JUaf 0 5 Sall. gLl
QS Lilids olaga Jlghl Bual sslae] alig "paal) Hase Gysia’ Lioa e
caaly ) le Jinall ol saly ¢ bie ehjats sl LG

a0l pa) Tauill 355 g o8l 038 b (a6 Jus Lle (ygale o

il G pdaall 0,8l el ydie (b calie wagy igisl 3 S0 Ak o
o i) Lgilaa S5~ RCA o] . e T = Lusad 1 3,800 p LAt §3ga] @lasia
Al 8 Leliaall ol il 48]

110



5 3l iyl LA Gk s s sb S ¢ L3l lea 3o

oS5 ol eelld o AL Faaly Lt L L3 I35 ¥ ilS (A5G Ge gy Sl

Lilydll Qualll ] iang (Faudll palaill el (85 jpemns ¢ Lill clage

3l e Glaglas ¢ Ll dany] eclala¥l S i 5333 51 a ool o3l

03 Cuayl Lails 44, )l broadeasting e 3 &l Lol cinsonl uay pwly
Baasall 5 ,allll

ol sl sopipaaill gal L3S BGly, ST Lagill oIS msial o
Bl sl el s = cpanill e Sueli wlyie Sy Tudadl 2ol

LS e l3¥1 &l fpanioadl jacd . [ltmil JAST — yaplyn agad pa JLall 2 LS
] i <y (g 5K

L] Lo iy

------------------

Mein Kampf: «dsalS (pia ¢ Adolf Hitler jlia ol ga)

a pdigy OF (AL Lalgins ey oulill G455 O Lleall S e oIS
OSB3 e Cpadll elilgl can oo Lagaas AYT ol s ¥ gol JLETWY ] 5 a8
o] dgeagl] Sas il el A< aaa ol LaK | Lpaads Llealt 832 agulalas
g Laliy LudlSYT ST o Oa 0 pue O AL (goiadl auddl g LaS
Lty bee it i

.................

(s 8T agillny il Loy (paniiand ol gl yall Jla (1 ol i

plasied!l G Ghas ;a1 o8 Lugy ¥ Glaltl e L5 iy oL b oSO

il b AT sgalad b Gulad Sale Zeligt 31 Gyall gelasy
AAYY ) el 3l

p
111 -



Lel3YL ol 1 e lae] SUYT @lball 806 T oo yutiall 558l luidolh pa

b il e Ui lagy 5 slae Slals uaut! Ligally el Loavall caSal

S g1l alage b Baauall 58l cilS 13] Lo Joa cpple L o5aY1 olaldl

Lsllas pall LagSall @l yly w381 o goall Luyall @¥Y) il Ll 565 o

s (e e bl ciaa 18 LSU Dyl @l alld Gyl o pala JSuby
% gl Lload gaal f cilase aluiond (Sall o Ja . ol Uasalyy

--------------

csgall pliall alall p3iuY) dial 45 Sw (AP Rowe g . i (e
‘Z.,&ml :L.'ﬂﬂ‘ e ‘Z,:Sl.!\ w‘ Jyj ¢ H. T. Tizard 'UU:!:' LA U‘l!

DY8Y0 ) b ¢
IS el (5aye

B<atl elalaiiwdl fe daly (pmulaly sl suel (g mu Ly (o Lieus
..... ol 138 ok Tid ya gsall p lisll auslaliing g1 g Lokl

112



bl fuadl

clogdl -4 Adlall
PAET Lassipd . Jlauigug 1 AFA . Ellgdlus Joorluw

oS! colin B lalyll ] Lislually lshays 43 ouiaall e L3I GUS
e VAT juitinn i aalig) agdsims of Joatudl e 67 [sing agia Ji1Y]
4 ya1 (e Leo Young iy sl Albert Taylor slals oyl LS JUSL Jov
M LegiS) llagigs 543 e Dasaas ool 5,Lt) Sl ol Bamil] Lt
Lasie el gy sl 2y T 1306 i3SI o 3 le clamans
0550 0 s e Lyl Sy ALl 030 Simd g e ypamall Yyl
3lS 30l Tosin Tumall pasl ] g e 205 a8 S ol Eigid
OIS Saa @AY KLY el «lua iy «Laansy b Wilaa salshs e ol ellin
l.u 3 dudl ga Lul.:ulSJuIl 3 o |J.|.‘|S\,.|J'J”r|_\a.\u|‘a.u

el o 1936 oY Gglias sl 08 5T Gy el Il b aaly of
Saaly s Jla IS Jadlly peaaill allally clillasys ol Jan Gpesad ST gulyll
(Ml Capabaly iy Lol G Tad &l Lalill o Cangs ST e aaly
olalaia¥l & Joas oa9 VAV 0 & dile 58all 5Sas LSy <Robert Watson Watt
Laall e By agill e Lol 5oial Loyl bl eilan] daal Loyl
waudohn Betieman &ylasats dsa selddl Ol sk Gast Liagll Lalasy)
(IS ¢ agdll caled¥ ] S sela cciglon Cije G aay ST alas] s

iglea o aly issaall JUEH g ol

113



Tl oLl T T Suall Ciealill ot

il Ll (ypnlaly 52 g bl dpall ¢ aal (il laly Guasad H& Ll daled!
cpall ells S LalaaSl 3 ad oS5 ol a1 o8I (i i ety LIl oI
S Sl Ky 1 2S7) s ] LS e sl (0) e 5o B 4aly) OIS
b LlSaal o oo ol Sl G putially o ¥ el e il L) i Galy
of pldl uadh lob) (pieadd i e AT e g JS 0o Sy (usilly Jasl
bl SIS o ile cprans ¢ Loali 155 51 (b b3 @S o cprans pad pldl o
(lole o8 Bl ise Ciligay . aga slea alle (o e it caliaall a Julil]

Ko ol pabie 155 ol Glile calS dua AKAL 4o LS LAY il 13a
Ja 1 aall Cheatia b 56 oY ¥l 4 i o b Ju2 Ty Laly yalaly
@lad Lo &all wlliall Gilga e dla Thaiggia § et Fa 4 Gualy dauyia
Ol o Jlual way e

325 — 5ol o e ladl (a dlyhe b Gl Jaiw VY0 ol i Saieg
a Jlasl (e padts il (b o lsukall 85l o = el uiy G gas Lo
Boa el "epdl Lkl o e Lelb¥! b Tada L Wlia ilS 13 L Jya i
Oa GI3 s b Jliad] LS 8550 D ) gaaly edlauye (o HLimid) LgiSa
il L3Il gl olage o) dua o AL Ge Lla (Sas duny Usgudl
a3 a1 g ol (Ko al daly Gaadaly OSI paall 5,008 il e o LSl (S
A gt | 03¢0

poo B3amg Bl Lagiia oS il QLI oL cayll Gule] Lsal G cijyas oIS
235 o 0¥ I Loy sl b Lol Jlaauy o3k Cigaw il 3,15
,a-hudguub.st“--‘—w'r-'-'l‘-u iy el - J-‘A-"ﬂwu-'ldm‘s-uwsm-:
ebladly Lusaall Fl JolKIL IS deyisn edla, dlia oo il )

114



Oadll L ya AW Gl Wy opmdlyt Lparadi «Sas Sl edlasll e 8ol
A0, (e aal Lagyg epgalian

Ly Gl i ol — ol ot Hlesiieandl] Golaial e Jailly 55 Lo
ALy ooy il pLas] Juii 23l el e amges @libagy ety )
gl il Locilly SXI . GOLAS (e Bunay ilS - 3 puatie sly e Wila c)lgaly
Casdy pn o (] das O Jadlly ile IS VAT 0 ale Go faa Gyl L i
SLS aly Ggmndaly o 2y Alin Sy a¥ 130 LSy il (b Ol 3,100
plle G pdy 6 &l ks o (,aY0 Ll Galia oIS (Olas La8l0 et
o TN Lo alf s Ly Alle” Bpal) Gl (1S (s Lay fpa il
Lslead] Toyall o bl alle’s Jlga¥) peus]

Arnold Wil- 5Ky aly3i aiSa b Jua) poe celll ga cnlilaua 58 43 1S
Lapall b ks Giieay 0¥ 30 Mgl oy il i oS0 o1 (5311 ckins
b 93315 Lage Jlaay (3 13] Lt disay 33 Lo Goluaad (5 53S0, oS 2508
Cudin 5i50as JaseSlay gl OIS 3l 4050 5t elagll aals 555Ua olas!
Of = Bl Jlowe b olagadtl ot Al Lpadl Sulonddl ol - Langay i
gual O LSa Ja oS Lkl Bila] o1 3 5al1 ppeal 352H Gy (S La Jaa
a0 Gus

dad gaall 35l aluatl Qjh 4l 5F oSa LS el aly Lead <Ly SG
g osall dya Ugen Gt 53805 e o bl 6 oY) SLa 5 G - L
Lol Cysalaly (ool LS55 itk JSaa une J2ho &ians 03 Ls oo cpals JSits
32 LSy cobibonall g 5,Lell pudis OSo o ST JLall 138 capuill Gaay
Gasbll yShy Bl el

elale (ya ki s Ui Jla cilS oy yanash plalyy shalyl ooy G Bagalls
Lolall Lbiall sigll e , 801 Leaas L,A1 5ud alagll of [shas ol kil
Uyatin claseun Silgi pie sie 6] dua Ll Calis 38 58 2y Lelang

115 -



5,9 Jalo Bylsie olelan b Ledhyl a3 43 cliadll JS 56$5 Latie — dhails
LI (il (gl G0 o = Lilga o Laoladl oL t¥1 i JLall g LaS
S Lailia 3al Ll pud e pSally Auilall) pSals e B L Lwbalially
(Gl Lakadte Ko llal Dabia (g3 5155 o

e lsll o el 08 LS o gndalgy 3Ly Golal cudly & Gl aelld o2
asaall e 3,301 i LSl a3 IS o ladsl 6 280 al,SEl Jas e
iy - Lasads flo ALE 5,08 5050 L3S 50 (8 8 phume Tacuad dogane Lajliiely
B2 b gl alagay  LSI6S @il ol ] daas alylae (b e g,
Lo ol il dae elyaT Lusie el sutan puuhliing 36 S Jloa b clagel
838 3o Ay s Jybad LSl inas 5,3 dya Laalps T (g8 Lt
Laya503y @iy Y

Sty 05 Llaaa (b L) o) a5 4 Lol 00 ¥ (02
T e sk Golaaa 03 el (51,3 5850 b 3150l pSas U8y Bpmnme ple
Loillyy (LA Gy 5 5ublie gy Lo Ll pdaiiow . o¥lall oda uleY Loailly
S5 ale e yi QU 51 B yhaa Jalo @ L e BLAT 5SS gl clagl
prbin LT o 9o Taay LA il gaal I elage Jaas Lk s
el Jals (gola Cisla aladil

P URLEPRCIE S Y- NE R WPRTG { JRVPON [ RO T SR Y
O gty fiay ASYI LpSISs pals U 1365 ¥ (3 Lannatll cleganll 4t
OSas By a3 S labl d gl oAl s3a c i, Sl L]
poaill a lylle Sue o 8yme Lajliels adll ppid¥1 138 (o dagyus I
Lo 5a¥1 s g fany ST e, LS Lo cpilly 55 16K Gsas (gl
pomll o 55m g LSl S Tipaihl] siglay G52 SIS o ams ¥ Lo 31
(Y AY Latll clegaall o siad lpalas dyall sia i

116



e sy Lage (a8 Ladie 3,0l 4 6 Suall plall gu o La f3a
ASY! b3 MG Jeals o8 it Guae i 5 yieall olyall sia gaal
GBI K Lo Ty Ly o0 Y S ks Lovnast Taghaia JS b Giae
byall Jdiya a0 el el yailf u,lall el (e 35S
Lo ey “Leesis” Guall oA ke (Sl gl Ml dange 2iliae Ll ollid 5 yiuall
) iy Bady Lo Tas (S35l Ga (S

o bl Al Sa paall (U s JLail Slea Jals olll sy Lasie
piay (BLaT,Y 138 iS5 g (BLas Y b Ugsall ol SIYETas ool ila
Ladie 1 alyol 53S0 &8 15 beuadl 1 BT sla” Jie — Tagll Lilaslas Jis
B33 ST 8GN 56K epankl e S 5T alaial gaaly davge oopuds

el s jae Sl Guall 13 Jie e laylis @lasl Jlia gaall 55l
JSy -l T anll 5 all ol i<W g las Lpalas! b Lebaw s gaal) Lo Ll
S (S L SV 1ia gl o Lealall lpd Jloes Gils lalaca 0460 00,51
Lasie Uy 83!l i (o 5,080 &1 L] 3 ol S USLaw 330 YL
Lo 1) . Cau 1a 55301 Jloa gabas AT ] ciila o bt iyl Jaas
(s JasuSle <l a3 oS

@l 5 Jaa oSay dbagmindd 30Ul (I gaaly Jlay] Sl s
Taa e gasly Jlio] B3¢l soss asily a2l b g aleTi LSV (e alisd 3
OSas i ya sl gaaly olage @Bl (A1 5L Laladl Ly sk cilelis
slall Joami (™15 il Jloo] Unss paaa o e gaall 5550 ale ) 53S0
Ale] e Y Flsa ] LelSTy

N osea ) Ll 55810 Jly¥ 1 SIS 15] Lo g Sl Jlgd] 1S el o2,
83 Al gyl olage Gl a0 5 pubea Ll olage Laiw Ladid o Lol

117 g



oy gl U e 50T 03 Lalkill Loyl of a2y O e libusally 53U,
rlia i oaall ol i Bty Ganal yilyie Lyish Ga ki il (o 30 0
siall BIL S bY@l casa o GalS 13a Pl o3 Jla] Lagy] any o
R | R PPN RN i B RO PR < PR PR R ) CusbiyaS Ve gl
alage (S5 Ol oSar 85l £ ba e ol L1 i Tl JS AN g alaY!
Eon Syig Lo yous 1,0l £ Gall 138 S LigyiIG alsstl a3a L, 5ud gaal )l
By el s Lo, o5 3t i all 8 5all) oo ¥ Sile Ly (S
b oIl Bl Jsas pracs ¥ audiaadl estlll ¥ Uha saa)ll Giai cgyie
Cas Lo JS Jaa3 Lyl Tl 5,001 relasad Y Liyang (55l Suall o Lball
(elea¥! Jlay?t Sl e Tasms 4l

Losie 467 Ll Juall (pa IS c5al gy (3iSag Jae e aly oyandaly byt
G e oL ] i gl GIS Gail g8 ol padall 305y 15 ,SaL0 ygas
el ] snea g3l 52 samy claly Gpmabaly aal SIS S aga cyglata

e Bt Gije 0¥ (Bl ST g0 4 060 01 Tams 1S (i 53S0y oS0 o
(el OLS Sua  Ggdpas dggialsn 8 LS Gadlgll (LS Ly Gybly
LS il Walall Gay OIS U oK o bl Gl oY — plS5 1 o Ll
I e Gligtay e cun i padd (gl ale JSiBs pelg e 19 35,30 ian
o Uiyl Wl Gliadle cliay Bua KLY 3o Jsa LSall abol Lodd b
et ¥ ol p Ll (o o 5 Ll l) " G baly (gaadaly Lad (ZalS (ygule &6
5 pall 03gs

3k b il dighen a0y pa3 A 3l 5, a3 Laulia ) Lls Y1y
eyl OF b sl a1 cly) Ll 5 Ko o5 oyl 1) ol Sia Juu T Tagl
o Tl pas Caalalll Sall Ciligll Laly JulG ("o yasl ¥y el e[ sia)
po el o el ga Lo ) adiy) a3 algasandls Ty o3 LS 301 (A, P. Rowe 4,

118



day o5 . Athenaeum agaisll gali o8 (Henry Wimperis (i jssesg (5518 gy pusdy
by = a8y e olyil — Lape leY 1 591 paal (Lo sa ] Heiad e olld
Jaly Ggauhaly da i o

alylill sid p Laall sl Gohll o Ui Ll ys gl 5IS &7 el e selu
Bk (g5 Gliae paladl pdy o OIS AWV LW Gl (3 A5UYT Lgal]
pia illay (s JGET @ lailal Das (6o o pists Lo ciad pacddl e 3505aa
(LStall) Cudgal yall Gloal Catis Las s 3l Liaie cLibi clelow Jon
Aaiens] e "B3T" 5 v liuay W1 Llas b Dlaa ,5SY1y Victorla Leaall
Oa il el e Ly o5 Losh (g siey (uad Lgelid,ly adi ke Lelshe
e G (6F OS5l pualt 55l kil 0B Bua o JUEH jae Lgango el 540
e¥las b olagad s @ilS plaill Suagll La)ill | asa JSy Jasi oisl]
o Gyl b, 5KV a LAl I wmas 31 T80 e TSl ,SIH g0l
Gl Lpaly olall M zgaill (b 5laiad] lagtl sdgd (Sas . Jla,¥ 834al
Leoldl!] olabiddl fune & gaasi Sulely ol Gilal Lal<

aly cuabaly OIS palal TG U3ta (S0 4 Gale TLa 1S of S 5a¥ 1 g
JLEAY Guwlio clgll (U daan raje (B HAT add 5l (an couirmayy (381 A6
st Tl 5,50 65 G (Sas Lald cliagas L M dala 3 oSl JalS
el sad Ul gualyll Jluy] Taaa 5S35 5 GKang ole RAF Julic B3
JSd Jaills & calS Al palinniales o 8 (g8l (3 4ydll BBC Empire
@ligyiSH pa Lo yuns Sl 1l Cigan (Al Slasll swa )l osSuslongly plitie
ol agan e Lyl oSas JolE 3

ralall el p Gl L5 e g 46T G yay aly (yandaly 1S Un ) ells i
Bals Ul oS0y ~ 8 ,aiill JSLAL o gpmalaain oy gisSas Godll — 5,1300
aghdss cilay ua adl M ofCaatl oY1 gall Jlale (pald JSduy cobalasll
O oS aue daly aily ea)ie” L Gliaal gal ia Cigyall (Hugh Dowding
o Lyl (Ll o e p Laadl 6 Tpacn B8 gaw LS sad @il Sl 2ol

119



ol 4] ia ULal GG su)lpe colS Juiddll ol plaal i LK cldiy Sl
Uadll paddll uibus e ool oS0
il Lidad 3 e RAF LU 2330 oyl VA0 Hul,md YU b Ses
LaT i daly Gaekly o€ BBC Jlu) jlea o ol audie Jia b caaaiall
(2l Y1 5 e oSG 85Ul e aadl o Jaball Gl Llie Tyt o gage
galaly Hliial LAY e Lgnil sie Jlal Liled Gils e 3,50all AT a5 o3
JG = Hlasll Usall GlsAT 3alS gau Lo b =y (dyloell Siliga aal L Ll

Casda e By Ll s caal’

@, 3 S Gkt Gpud sl — J¥ HLEAYT Jugas o5 G ghags iy of
- Ll I Ly puall a3l pll Bisie Ligeall ipa¥ p (5l Gyai Jia Galadl i
Jamo OIS disla e cin i G Gd] paill Jali 13a G s oS0 ol S
RAF Ll LasLal 1S . Jus e &aad Ledaas O aad plaivws ol Gaad oLl
D el ag ) oS ilgin puiia e ya Wilal) 55Ul FlaaTw)y Bagias Lil)aa
aly igakaly () Y58 dgnle o AST LGS L foa o8 giage OUS pnlad Laiay
Lalial "Hlal " 138 Jae LS e aapll CidaiSe ol suaagll diag s @il<
LS 13 08 Hlul; K 5SS o) Dlae Hlaly ellaoe o TdaS pcs’ o5 cLillay 0
La,Laiels TSy oY Lol o liligs Ledl] Junss Losie (NAEN Ja Jailly
O VAY o & .'radio detection and ranging «iL&SSiuly gaal )l way” d ‘}?l_',ls.l
elbe] ah ¥ ia (Mgl sl e jgiall clau] J3Y1 Localh alasi o3
(soad! claglall cya faa L1
pla l piia¥ &) Jia din haly glial (RAF JiLSl La3G acu a2, oS
Uyl b il 15 eSS JY G1Saa o)ty LasSall Thl Sy 6 g5
Henry Tizard u,155 s,i8 Lehadl of 1 cBall Geund a¥ ] L gl (Jagislsa
kol apapan i Lgm 050530 03 (g3l1 35058 OIS pabie st say iphaall
ol o e psianSyl i Dyl pall Kaaliaall o Daalas o J¥1 Lalladl o pall

120



LaSha = Loulill Lubal yiguall o ylaall 5250 aliel 3y — Gy o alsS JUyoal
olud i cadall oyl i 15lee GuSUine

el sl clel Lasie o gyudiall Loailly pola JS i Wsal Jlia cs(8
Loy i 23 < ZagSall e 580 Gom a3l Lt a8 Bemny 5l Lyl
LS pall 3lads 1 IS Lasie oSly cualall Lolti ws aleliall 550 e
¢! wualill - Frederic Lindemann  Glauid el yui yd Tauad Je JolSIL saiay
b S o gl S (31 Galead! analSY 1y Lasi ) AR Gle Spations
Ll Ladall b palatY claa Lelys il @il celld b oén Ladie Lelyys
i sl palall catall wilasll 5 eusang (5a,SalH alie] LaSay agils gy
pae Jp0¥ Lyl il 5 pl e palSll AN Ly @by s o Juns ol
Hleaid 3 LS

Ol Waa Lije 61 Glosial pudgl Blady ()05 Tad ) laaiad S 25 pds
13 Ko aly 8 LS (] Jaas o Lyl cyshalas 1330S 3l T jumnall Slal M1 elelis
LIS VA ool 35L5 (o ol ofials GIS Laie 130 Glesid 5T 305U
Moy olodial HIS LS Tila e iyl il T s e 550 ol Gl 3
Ol llh say milias a5l 5e cmill 5158 S o by 6 oy Saple
99 5 bl Baad Lasay Ly kel IS S el Ly Glesid Uagd oouil
Olasial Jaal ey JI5Y cilS (Al Gl ydgpdl @Bl e syl WA «o,155
Skl aga a8 IS cagll eld s <1 Blall gaa Duba (e 33 Jiall Lo
Alse palis (SI aly Cygenalyl Gt

o i Eoluall 1oasdl e GLS Lty VYA fesigas 1) iy b
OIS LS LGl — LAl Il 2 olehs 6L Lelaas 3 af,Layly ZalY] olel3Y)
Ll3Y1 o L) sda Lan cil€ = da 058 die i o glal,li JSila e
db cilS L alas] Cgia Taas cldie juad yie jual cig el ey clgad 43
Ayl Liisae Jloy! Byeal wlball slal 58 Dbyl @byl Go Uelea Jf
€100 g iyl oK Gaud Yoo g syl adSH Ll,eSt Jall bicall £ 50 Jie

121 r



VAYA Ciiis pa . Jlsa Y aliae b cudiall a Liie cilSy o Gasd Yoo JLaiwy!
Ui pen Sy ol alas] Gy st (o 35S 50 dgalidin Lans (ygycie Ui cilS
Layla g ol @l Yl Sl JS o - i) 1 Gasll i 555050 Lese
b cileuyl a3 LYl S3gal @il guigas o) Iay dagaie Uysh clage
cre e Bla (m piS Lili I oAl yaatis oyl uashy 55l Laslal alangl!
ol e ¥y (P Jladl e Ly e sl ity aay ¢ Slhgsll dalud!
alllall e ciyandl Uil a5 (81 aafyis Jla ! S3gal aludiul oIS sl
L ol Sl ias a3 Sl alludl Slas calS Sl dacad) Llay il

AsUY! LGal o lait,

rand of S caay b e olaalill Gaas dalodl Ll bl guf 58
o oS5 OS5 o] LUV TagSall o LAl alwd¥ Y @alS 5 g0 oo i
Lutt- LaUY I Lsall olsdll G basba Llal (a0 5,8 Lasie l)...'iS vanall Lpdas
aleliall 1521 ,iin Wolfgang Martini 35 ,Le pilailyd Suisls<I covw waffe
1 Al obasy] Wglas) VAYA 63,0 a9 adlaall (o) gl (b Tislay ol
Of e pore G Liillay yal 805l LAY IS (Hlal, o LA 98 gaal, al,ls)
i ALE 35¢a¥] e Ha3KH Jaa o e o ey 138 oS .6 3L oSG
sUsil] (12130 (b Gilya slsie GLS) Jaall figh Udlae ob) alsis asdiol
(lalid cpii Jia 1Sy 50f d yaisl g3l (LZ-120 Hindenburg { 5.8.511

sllaie Cialis o OIS ¢ Plassall gBsll ] aalipe Cuagdl Jodil Byl 300 ol

e Sha Ol s O (ins Laa (aae pgaid¥ly op W agaill Gl g laws Ol
(ilae LIl Gua S oy coilaill 5,a oliy3] e Lasdl alad¥] e clie
Ol @it Lpillag sl Hlalylf claas Ga @lpl) ol elsgll (b aidla <k
csdall 5l ala b @l S @l il e ghalas¥ JURll s ype Ji3 gia
L.Lu Bohuas gasly oLl 3les @las o oy AT I wila e Gl agil¥L
Lu.g.ad)l_-suudlu.n lA).AJ—l_au.La_-s_\u.LUulS Latas . 5iShy LS LS
eabeall Tl (gl gandl e @lS s Jaliadl e ity L ya et wy]

122



285 HAT Jliay] o5 Losiey . Lelaal ST (5T aai ¥ @isla JI55 Y @lhaall Lkl
L’.,.:.,s.\f,n NAEL galgs i Slaall Calll e WUYT gall oldl of jLasul
.Chain Home Zuilag! dheubidl allas e

Ll S yall Lyl GI2T 158 a3 SUY Ghaall SIS VAS L Ciuia pa
O Jlal Lads ym0 8 s any o gt Gpat galad¥ ! JBl Gl e
Ul e gl Giia gyé Jybaasd paad LU Lpandl LS L Lilla
s (Al WA Ly pll Ladadh olaasll sse 3las 5o v J] 5 £l
(Laiyd (B ) b LS55 o Ly a3 03 Ll yall cbball e LK 1K)
ol OUYY oyl gul HISy i€ (M Gy o 13] culis puds alie] mastl o 51
b bl sl ecnall Yoy ol cambiilly (bapeetd] asgall Ligona
Ll aghii s (il 0 29

IS iyl i (S Lpauy (6 Lo il Jads o LS 4padl e 1S
Ale Y Lol plaill o oS oY TS Tuayi Jlid @il gall Ll e G
Liaa s ous LSt = LUl paddl agdl Salall oo RAF JuLiEl L3l eils
o il sae il ad, i LSl Bl e Laddie 3Lyl olSy Jadll
©liss daad gl Gaylalall o (i< Lo dlin o ol d5baall ol iUl
SSaid cLidlall a3a Gy dai palii o Hha e OIS gall b 5o CLASTLY]
o LS e G ST gl @yl i o gl o 0 ol 3l o
i Alder Tag £ G ,alf — VA%, Lubin2l VY b ead! agiSay . G UY 1 Laludlf (el
el

Sl allaas i Gslalall waay el say Ciiailly Luolall debudl o
Loy b Amiens el G peat Gall] Gya SUSS Lillayys Gpcd geaadl i
3 OLS pasisad Jlad &IU 0 coms Gad AT JuSS dUia (LS Juld sy
ptedl 0K ol ae¥ aeandly ol faal 5 Gl (S Lo Gl e GUYT Gy Ll
Loaall Lada¥l UOA Lasaill Lo lalially Lol Sl alaylh sua )l L6,k 4
”

123



Ll (e o ey A — Ty Ledlaiiaal o3 ol )l e i il agat yillal
elaws @l illall o el sia cliay Lasie oI alas) M Bdle — olld aay
eyl & RAF olidle (e Of ped Byudie cilS Lalia 5,8 Jab G 1ilas)
elilgl JS JLiiad | Tl culed windll oS ¥ Yy« puolas il o iyl LSy

asms Sladl e Sl

alsla bl aas QAT M iy o daly Geadely alelow Juiii s calS
ol il sse b Leighs o8 85ua L (0o Gy ialia 3l Db Lol
5ol LY Lsall @lydll epallss JU Joan e opubani] Lo o5 aayy
&3 all sl ya 8,008 Lagane o ys il Lot o3lai] i e Ladia
Jlodts 6T gl el b 3aSlie =ilS Lo e apapll eylaiall o Daw Lpasans
G Bumas JI53 ¥ L Ladl al Ul el @alS Lasie oS Llaa (o iyt
cras gailly < lailes e ulliE G ylids ~ RAF il Leale el (JLadll jag
&lia I S

asaedl culll GUY el Laswd ! balus Gans ) Lasie GF o3 b selow
Oy cpillanyall Juidall e paSlill G «loly cllaae (9 o G Ll Lo e
SSs al Ladall ablaa¥l aiy cpSasladt ) VT sie opialn (ol o Lok agali]
3,508 Layu J) WY Llalf LG ) o3 RAF Qi3 Jad gga,y 6 55 dla
oo Calial by oS5 Lagy dpudil 35,800 bl (gl paadl ) cimiiind diamy
Jla sl e il yall p Gald

Uy Lail v csnanst Lty ol LagSall o Ll ells e seLaw Laag
Aigall Ll ey Gl L o o3 Lilass syl dlin <ol g Gull allss Jss
e wlar Lal gam Al oall Ll 5a5a5 alsa (gl il alll b Lala
sldel (gal gy i Ll llin S (il Gald St wia ol Sl 5ylES
Baile guall 5,5l )by OIS Lasie gin,ly cualid casyll lliaa] o3 f S il
e GAll Go yual oy as Glsaial 23y Ly

124



Bad” vl "t Lontie Gl ellia (65 o daaan winS" (oUY) aal Al
Sl sl e ell g 15t o gl Jlske Y (LsE LOLS il

o ol ellaas el udiaw S Jay (ubinil o (A5 Lo YA
Al irdlos o ,a¥ say ualsll RAF olidlG g hik e Sussa Logons asl
alagt! G el)la cladl oSt ol Lo algll U 55U bl
Sotilan ala¥l A Lo sl ol lall g 3l Byt Ll g ¢S
oiad! alaall cya ‘:,t.Li elaii  lal )l allaaa b oaSalgd) gl e ke | EIL
Sl ol ple Jilud cdls SEdads Silwa e RAF @liils wiley e lawall 4o
ks JUR b 2l Cialpe @l et Ll o e LIUYI Lyl
Lyl SUYT g5al1 =yl ] Lulae Jaali les ¥ Lo ] o5 500387 1
ol e dl Ladaat

Ll &, )l yatal ga . lalyll 3 Lslasjall Balyll yadus of olf3 o
e Legs byl Juids o3 Cplalall Baa¥ o ,aY 1 5,0 Gally puit e 23UY)
gilse 3T LOUY ol Slall il LalY) yall ol olSESE i Gl phaay
b celay pualall 2SN G Sa ad e Saan HLS Les p el JS30 Taads
Al amtles Ladys e ¥ Laiill oladlall o)l Lasie Towlia LL
o Basas eilS Ll pdy o Laisaly daladl e Maa aiw aas Ll 5aia
Al GUaill
b cpillaglly L g Raly GUYT 0 pl R L LA LS ol
Laillag sl ol Ueakew U8 agd iglaion [55lS 4SS lalyll pgaladiol
e dswanll € Lo Mn ol LS alayls Bae Lelph clags Juu Luibayll
Wgltl ol 038 oS oghalaiyl JURH 3od TV @l illll e a5 Josss
3LE Qg0 i L LeTiila (e SN 308l cpauly g e ey ST wilS
Ol baly Gl ciye i) g Tagiill dsially odll olialay LY
aaraly eyl LAl ST Ut W3S is Lpgmass g o yead¥] clayl!

’
125



OF Gl ety e sayn Y o, S0 caeUaiial 03 Loll] 0S5 0T aa La 130
oy Jalll i agil il SLSyal Galys le Jsmasl! (yelaiaad GUY) LLall
oin &5 Sl VY1 Lia3 Ll aslS ol oS Qe Tiay Basadl Tugpall il
el LA 1ia Jias 8 puiall 100 <H alagll
Liyaa 3yaas el pay  Shsll gala — Jhall gb Llal,l1 IS cpall ol ia
Aol sl Lol g 3ab Lalld o Lillay

126



ol Juadlf

ddlhio adlb

14¥¢ .z 90l

saadall L) yad olallh clavgs pladial el A &laa¥] Tilagy — Sasaa
AU Slalye Loyl A T e oloiin oLl oo Ty i el ,eda Sl
Bl o oyl Loy NAYA 3yl i il ll &gyl Aaiall] ] e
s 51 e B Ut s LS 6 dara Laiaia 09 o oS ¥ Saemy
b B e (o s Slanl Ge olily) s @ilS . Lol s 0 <G
c..awtagol:\m1,&g|,:umuh -I;Lguumoam&ml
b-li«u.l.du.li-a:n”.ud)u‘ (.A._‘;‘)Juu Ladie JlAlI |..\.Au.ﬂ L.uLlagJ._ni.u)Al
Ll (Reginald V. Jones Luisa .d slliiss; 58 Gadddl 132 GIS celli pe
OIS anall 410,03 o - Gale ety Lilal sraall Gy L i ST o
@JMI&AMM”LS‘I‘,EJ,-JL»LEQAC‘,&S.LiolS.aLa_',...iJ[,dlﬂler.u_i
|JJJ| J.JA.\” dm'ﬁ“&b(ﬁ'ulf‘h‘&u&\"wbmﬁy
b ¥l LY Lypall ol al b Gpaealaad ] piligll elld I a0 0

127 .



Euolal ablsa 80,3 o — g (Jlad Il allid agaad IS GUYT 5T &l (VAEN
Freya Loi ews (e, Gl Jaos 518 &1 Casl Gije — Zel3y1 aljiely s Gl

e 8,0l o 531 o Jaas (shall a3 SIS Gl df addd Lol
dlay) o3 Ludsia cloglas 4as Jal) aloa dany Lo yuls LaUY! Lball Gisg
saldll gl HLS.SW1 5l b o Jsgialsn Disall @l,Lasadl Ko 1 5 ,b0a
shall 13 o JI dguasll (Sas Gy - oLt salalead alad ualsa LoV Lilall
i Balls QLA Guiga o jal WS oy padiall Gl Catia b aduall Jg SV
ple Gl gas a3l

Gl VAEN LRI b g ol dsgialsn b 46lSa (o uisa JBI el Gs
ol easi a8 S ol + el i il o S 553 550 gy oS e
e Ladls Liaia (b Loy iayd S Lapad sl 4 Lyd wilS oy Lo
Laby colSy ade Lyd gl BIS . AT aslsias G 549 (Heimdall Jloaa
Ble Gilowa o Ll Jal oo 3,001 e Juan cell Jais (Sly ahualya Jliasa
S 1 Dl — wlalos¥! IS i s

van e Jadll o yhie 03 Liedbi ¥ RAF o liils ol jule e,y alS
Glb o 85pa¥ O Glal) pdlge cilS of LS gus Wiall Luiyd b oljagasl]
alaliedl o liel (S ¥ 6f g3a 50€ aa I 51kl Lol Lol il
Oliyad Lagl (Ll Jln (pS5 0 T aal Ghas ol el pe . opall elld 6 35,500
Jlsesa Jans Eun — auadll GHGiS¥ ! Gaslsiall pa ) G goleas (oliakias
Y LAUY) 5,00Y1 4 Lo 6 i 13 O g Guipa Jaa — e Ly

oY1 gl (I 15aalSs 8 3pane oll) Lals 4Ble B yille waan Ga Gy Jua)
L o oAl dla e JLa¥l @l e Laidy way e ale j9iall o3 il
lio s 3yme sie (935 @l (gyend Lo pad S ua Il Bure calS sl
5alall LoaBAly Lloall Luadus Uglaa o) oo S (oa ¥ 35d aludY o
St T ol ) Laliadl jgally Bagall gyaas . Lo U1 33 al,5lal

128



g lgn o fyTy Dladl i Jaall b ol alall 8,05 b il 2l il gl
4 LS L Saue 53 12Y Duliaa [aaily 5L elblul Salsay dsiall e oliag
e Qg e kS 5a oyt 555 A Ll oK1 ke 0o g pgie
Sl Sl Jailly sl i OIS a5 el Taloacn any 4y sl O s

ol s 39T ¥ nsihe Dl b (al Sk  puiga <3

‘*“m%‘#ﬂ*‘”b*ahbc-l*l&s:rl-‘;—bh&ls PO PP AVIRALS
Lalag!! &lylal ) b Leadless 3l Ladall o lilsgll 4 00 o Ealiall 034
alpgay ol Lyaiua GUYT Gransied] 51 puall cadgl elld e Yayy ity !
st pa o3 O Sleadl JSI (S T e (i Loy ol phad] Lra sy Q33T
ALy Glange JLayY odel Gagill Joli 5,k dasy sinyg (Slod po Dials
il s LS £ paay Ladllas sl Liibogll el lalf deskis eliilya 2lS eua)
Tgyne U7 la S5 aly o Laypast LaSH cloylll @l I g G cslS cp s,y
(15 Jad pakins

Gl gl eusigll sy 13a ) Gl cliags (S Gillasys b aal ciyas o
byl (Kas Ssie 3 5ils 398 Legadgn ST ol pilskl oda (o wptl dlia ol<
psaeld L yall TKiya¥l ygiall wlang Jii clilae waas LAY GLASTLY|
ol olaslallodn Jloly call basg MBI g (fa Ll ] 5V
sl Ly il LUV Lgall eyl LAl oSany 5, kull LY alalsall
| Ll il astlalt i callasll o itk

Glaill gigd ,LASs gass sy Lad s il Loslall o Gleghaie cind
SV ey LUl Bamy Ble cya LIST fuimy onall yuiaall Laylalys saclill 5
dseasl! TSI T pall delaiad i oS0 ol oltli )b Cals Gige ybe Luad
elll ~ Wurzburg ¢ 55,0 (ga)l! danal Hlaly e il 5 panil lia
gL als pa el Gl e bl e GIS YLl (B il o 02,
Jla oS5 ol Yy ianlpn o LS pe bl Hatllall i Gy pad Blanyl
s TSN el alaag gua) Jsad was O gl @lelad

po
- 129



) 8 ydall r)LiVl uayle Charles W. Cox (,uSsS . g 5, Las 15 13Sa
Geall alydll (b )y siual ¥y Gl (B pawadsll i gobeldly bl
B51st oo Jlasd NAEY b Soa ity (b alth 0n U b ccslalas LU
OlS Lo, L5, Victor Tait culi (3388 (ggall JL&, U LSG LS. il b ol padall
o S il G ~ slaiill o G Gdiand g agall als OF dola Bule LSS
LSl el 3 ST plms Gualy e el Ggllaia gy ] p 53 LSy =~ 4aad
3l L g8 OF Lslany palss gy (b OIS (3iaS

ey JU "GuSS catill el 8 palai gl cueghad il

(oSS pdJel Mg b Y

g:;:tl:n JLua "q-‘sJ_.y.u l:_l ' - U_.u.'i ik’

.‘_,AS"S Jli “'(5.1;\“ lﬁ‘;&:l Gy L3 t‘,-'n:’i rl"

OSall o Sy B3laa (i cilSdadia (pydie (e Ssadie 5t Lily,
ol gleainy upss Bise (I LSS Jluy] o3 el ay Bsa Lo jguad Bule)
Loy s OLS 6T o ph il i ey of i ianatile o il [
o LA 1S 5500 1B LS 0T s ol el IS o2y oaallall Ga e
i_}-‘?_,.“ JLI.&'»?I ol U'j\’ 4‘)1‘.&.‘1 ‘_;j! bJLA.AA‘L’(_.JC s)L_._L.qu r:l\,l ‘G”‘.’b)".f‘j
ol Laayall 5,050 (e Lo Judiidl LS G gualy Jaiodds (9LeS Gy Lasd cilS

oSS Sy gttt el ot cpllall HIS e dsanma aead Jsf cra o508
ol sy pgie duad ol 3 agagll Ba5d e Gaadll 43 ol RAF ol o)
hoainy (Thodd 08 puipa oS Jugh g ol Judy ell Joa g0 5SS
Layi Sle dyna juis Gilab b 155K Cé o ¥ 6T GuSHS sl Lasie Gilakl

130



9 OF puisa e OlS (o aY ] alelaall w3 il (31 Ll 13l 7 Less¥
O b Lliaia Tuyall 3,03 o< ellly Ladlya e Jyuaall il b Jyla Gl
b OS1 e a6 (uSuS gl B Uipe i Loadll el 5ois
wisa e OlSy Lala Ula Jole Yy welld jliel ol ui goliauall oy Jylise

Mo Lubeaio @il Lyyall 5515 O s Jins say

) b b A = (uSS Jluay] 13 gl LI Lyl i Jaratio g sy
WAl Spas A0 e e dyaaall oAl (g psrenllan I~ RAF oliils
Uk = gl Lo S lna] Lsla Taia Lelal 55 ply Lgin sy i psangd!
by i yan dase 10 @y pueaa iy s ks i ey clleasyy 305
OIS Al Loyl alelaall 5T GRASST Lasic ,a¥1 HIS LS (Gaeya 1S gyl
pdad 2T jliaal e Yo ASLAN LAY Jalsa e cunyle o Lpas ot
(ane pasad g ghill Hud dlladl e aaa Jlayll aad oIS (iss LS ]
(s SpS! il o (5T £t o g Jlau !l Ly (s e : Uy
lilie o pedily G Gt Lalud L pgaal o<1 Llaall i Ladgil] Lgauall
] e LS Gaal il el hysgl! Jud Lo

@3 goasiobi Hlaly g Tas NAEY 558 YV AT el agagll &ua
alage Jlals Ssa Gatie dns e il ¥ 1518 Losie pgiiadhe b diginis
ol ind dan iy JSty cillail  alladl o Lygll (i g gadll as s Ly 5
S Jalll i Gillate (SY) sl yall el yilhall o 5aSle Laaiull Lo ,4SH
cusla HlSe o bali liags sy fle o Basia 353l IS pluialy Losall Laiay|
lanll Gayill damy o3 &S ik o blaiudl sigs . cullally S
lans al a0 Bl m Oy gl caanall 25 o, Bla g 545 Lanic
ool s 85811 (e Loalea ) I S Jlaal sns e phast o ans bl e
3 1S agsl Salacall AL o — bagagll wie Lalall Gugalall any . Ciagl! Likaia b
ol = agilyils Al sgaall Jud cleb g yd 3l Ll aguudi] Ge Igag,

"

131



oSS pgS  pasoli slaly (e Jhy (3 Huadll ga de sy Laanll cilelaad]
s 43 il b gaasall OIS 3l cdlaall &l3 3 piuall Joall Lje pdas say
b Lale gl Slal )l elyal gyl Lpaludiiod

ptd SUYT Il Jidie (S0 ks puadll b Laid pailall (o U3 calS
Legaall yuiad a3 43 G agas Lalall e Laastll blal o JS 4o g wae
s Lgal] dssaas!] Cuplsbons o LS gilpn i Lof L53lS cllid SUYT (o Lsvant
e s e paill dle o GuSsS epal Waalll ol iy o ouills 3L Gy Lalen
o2 28y gasobh ol S 4B T §yadte liad gan Lo e dla plS
AL OV Sy sl A (elld Bosa o s gy (B uSyS Ll B el
oo astall isll doa iUl elloadh Glosy GGl 33Ul laaag @l i Y]
JSo = el sselua o3 oy cupe dyaie JB e Ciyas L Lghgaie e lil]g o liaddl o 30
Cags laaies gya OLS @ill SUSE ol Jadiea e pacill e~ o
Sl i Tig SV 1321 5 yadt coliall aludiul I Ll ull clelaall
elad LY Undawsll a5 Y1 e Ll [pliaa a3 pgil (o 250G (gl JSity
Ol Liiy s LilS liae g9 ole G ol Guay a3 Loalas (oa Gl oIS 2l
crallal] 398 @lS Latnyg — Culpll pilis clana olu a3y Gaeyiis UYT ygiall
b raial = [pyia olS Le e ,Sua JSidu Llul )l e Buatis pisis Toaulua!
dsaall o3 a3 o Gl Giaill el Go Laghl ef3a¥l 51 e 9SG ia Jall
obdiiay Lele

il pala a1 oS8 S bl N Giayll 56K oF pigill e olS
Tokasa Gl e¥3a ob Gl oy e 1330S ccia ! 138 Llonl agailys il
bl dl e Sl ) i SUT elals, ailb fw sasll gisdl ge fasa
st Asall G Il efyal Jai Jla ol oy el Lovsily AT (uSsS el Lae
Lol sl 03 €1 saany (L, ISIY o (gl i pse G oSG elliy) Lelall Gilaa
Al collhaya 05 4 pgagll Gaji o of LS Ty Lasie ki . gayall Lball i
Bayd LlEll 3 Juay Laius ICabar Feidh Joudally jaalyl) 46,8 e Calie olas

132



B aly I !l o LoUYT SLabltll asia 5y8y Ghisll uible cySuw
b8 cilllail L (i e (il siall e¥3a e ihe (5T Lalse o LSa KT aanlin
sblall 1 (s agagll

Sl iy n 550 a5 s ply llin TSI D yaall 05 o) cell o
lalill Toala¥l o lga¥ joeds oyaas o1 padUl magll oo Sa ¥y 5asl33l
LBl 5 padeiall JI¥ T S pe wilaay o Jle¥T 5 Gipall Lad (e opdll LaUUYI
UpBay O sapll guall agia 5T a3 w2Y1 Loadall ilSy - Lge 55U - Ll
o] Sl 3ayda Jlghe G piadie (ygandis cpayLell asiadl Gilef ol )3 a3y AL
Toe &l pall cutin pasllac] o3 61 02 ) Labaall 532 gl S5 (0 153l
(0l Gl o iyl (1 Ly 4Lty i S5 Juand 3 (S0 o Lgiia e
AL LSBT G yall (A3aal (i yate po Sigariysn g Budie O yuhie Ho HISH
e a Laladill e w3t Glandd Ty yuw o il @ila yaiad oy das ob die
Lay s @l ladiocal sagy (Gl (A La s 85 las 0S5 ol e bosa Lasic
Jalll cheatio b alyi 1318 ,00kL of maw Bsedll g a3l lal ef3aY mlu,
Alia @lS bl ] (8 B ppiuall iy Tuss (6 Gy ] ik G olS
Joo olaisl b 7 yla Jiday o gy o laay «Gullyy aally LSy camal! b 8lisa
S LSy (S pas Lt

o el ki Gy oS Sl Liyd b i als b fia Wl G’
U803 lld b oSiTy L Ul it Cisas

il dal] asl aal b Caladiol ol a8 0 pudad Lo oK1 Sy LSS IS
i Lo e 03 Lou 85 ,5€T ¢ y00,L Llaly oLS cdoaall 5 aaall i
Oa abiags e G0 J3ST Y wlags de G0T @il gilayall yiabiaidy!
S AT Gy susall §aiall clagll sia Goags oSary (s ) 4

4 By Gse
‘ ”~

133



Leade Jsial 03 (uS6S SIS Al Uil ala V1 ST G Gl 134 1S
o8 Tl b sl s 15291 aes Sgat o3 foa Laeda aililboway caans
S Ll LAA:LFAJJC,‘Z»_,.? oY1 oda e Uelill al Y1 LSy o pranus
b Lngad o3 3l Wl e 3a¥1 oS! Mul_su.wdumw,.xnuu
JJ-MOJ_,.A.AJJLulLM 255 ST eday e Buany Wabiiia o) L IS 5l i
O 025K ST use alaed Ladll adad e wihe o 2SI g lG] 05 6T M il
Sl L a5 el il cloagll by finy . Glla Losdie g gyl oY
Galall Lggaasiy LSV 8 0lall waay Lo Lghjul po g y90,l6 @Y1 5,4y .RAF
Loty cgn Bk (M Lyl G0 o Ll S OIS o LBLASH 0¥ gyt Sy
elalall (g, Lk

1 b LAY 1l Lal<l Ll s Skl o oUS Jag - Suie oI
U Dl Glyagas 5aess 5LS sl ciad M1 il llaa Juags — Sedy
oLl (it GG e Al Ja elag el Goavn iy o Liladll iy ygasall
ale (ol b WSS palio il

s SSER Il ay Lend i) ceaall (i Gl oa Dpia olS
St ("Gliadas I paidy Go Tabiall whadll o w390 s Laud ¥ e cpaadla”
Jals a3 4l gl LS 1) lalll Jae T plaa¥l paa i Gl Sals o8
Juits 3lga (o iSH Lilkasys st SIS . ("ayla oLiad Laa ST gl 5o paaadl
onilalgll e Jash gl p siall G OIS LSUT b 0S1 agal] apall 34l gaal )l
SlLUY e Ll sin (Kl o s aly . gaal | 4] Teliva paaafl ud
Lale Jpaiods 1,500 b LRI Jlac¥) i Laga sl LS ol ia Lad
S5 O o oS el By eligie wlasdy opiu o Ogale OIS Liiaas !
Lo Jlin Sy ol ¥ (qeaills Guygan oyl 1€ Aalawdl Gl LulY b lal !
AT Bl a6 iaaTs ool Jaidsy pélaY cpalaill Jla Ml e JiSs
Il LT 50 (o Takad (46 (S Gl o5 2al€ Goaii Y1 UYL lal )l oG

134



b el ouipn olaa 1 a SUYH lall Lo laall Tagslll IS il
e LY il ol yglaill Jygat pgielbiod 3 ol Geaiia oyl 5,5
Bl Lhadl b Ty £l i el 5aad ki RAF Lidls calS Jaillyy . UYI
o oS dde dpae e (ST B aS Liaal L g0 o)Lk ! &5 daay Lol
GIS) Byl o Ledabiows] (Sas (Gl HUS (a Wisha pdad Jia cpguil ¥ el il
A ORI s Uigyae granal G330 g8 o3baall [ La¥l (ghayll aadll
sdial el e o cra gl ytdl a3a 33Ul a3 o (as i uuin (g3l asd
wbdaill Ha 5uS sse Jla,] wal Gjhide Glas Jaall LaSas Ll oialll
2ilS ilgie p Gall o Il e aliie JSid aaias LUYE Gall calS 280 <l
ol G el il ol ilall 5alide Tuadae Wy lalpll s lBLAS dllia
Lo rilia Basasd cil€ 3l Lallasyll Lgall eyl ad Wl Aay yuu
3o e 5oaidl Hlalll gdlgae e widdl e sasl il Letlawy] o wlaslas
S It 13 S Tinye @lyLal GUYT lalyll Slid o yad a%y 36l e
Oppalalia¥l 5] Suayg Diaaae B yseas Lise sud dealld] ol yillall oSy G450
oy i phait ol agia g iall sl Jlsll Sdie Lydye cpuilas,all
Al JIBL sl
Athur syl 550 LS GBI alad il I o e baly ypulaly ciye
il Sy Lo Jaghe iy die Gusyla Ciye (RAF LUEH o630 5,)la] Gu ) (Harris
Al Lali¥l p gi ore las G281 Y aaladiiil e paal 0 oIS G addads o
2SUIL aall Juay jaiaid cily day ki Saaly 3 e Lol Lllady laladil (Say
ol puiiions iy ey (e @l illall G (il Toladl 53500 all &'JL u-"
Gudy = Qs Gaske dlia SIS Slagyll Glal )l e Gl gadisll (hall o8
JUiil 5)Le e cdtS Lo oS4 sal aludiol ey 5Uall pusall il .\au_q
o3 O = Gall (U a0l H1al, S3ea Laliy - WUYI sl 334ad o sa
A 0 a1 e cacall Gon (ysSinn Siamy Ll el s Sty L alae
wJashe Ga3l Lasia @l illall Oyl Jaas OF GBI (Say L assall 3l e oSS

r
135



il = Guryla SIS ISy . sanll gl Ly By aal 5 boly ygalaly i e
] e Gouia — 5,01 0da <€ GF 5 148t 5I€

oSl calall Jle o,a0 acye Luadd Jlia clS G wi o SAL Gy
oS apalll alile e Gylae 06K o Gellainal i G Gyl o ST < lalall
! b i aly i GLES T, ol Dilga Wy e Linaa¥! (e Ui al LS
s Ly O ol Bglaall oy Glin b dih saly Gdie 4al IS (Eayll
el @bl (g3 Jlaall wid Tgage — dlae] Julas — gy . Wl

@ yeae b o b5 el Y Ga LIKH Sla dliny e Gany pusla oS
OUYT 2815123 cray Ailla ol Aalall clidall o 5 i e Qe yuas oS
2305 a3l O R LY 0 Sall e I LU (Ja aadillyy (il
Loal S g LS wgaal (405 daa o sl L 5a¥1 Blady Lasle GBIl 5 5u0
Sl ga (g aY1 g Lagia JS Kyl GLLI) L a1 Ladpall
1138 gul oSy o Swall 80l Lol gulgll bvall b Lag S Las
el (gal ;L Losaillyy il yaand 53 poo pilalS ALl (ATise Hae S
e JUala¥ 1y Jlaall (o (oT 8lad Taa jll Lasaey Tabalall (o 3y i gy
aish blE il Jual Losie pgibias oSas il 42 Y1

cilS ey o a1y Loe p 5300 cilias dhabodl 2S5ull) Lluall Ga 5N 5
Lusaall Kally gaall pilas Jaliall Giaais (JU Jaseu e daastl ol
ol oK1 opiae S35 oy daiis o bd] b cal€ LIGH iy slll Tinaly
blud Jye pis oSy o LS L Suall cdlaall chaa L fia oS0 ol Lyl i J3Y
Lal, TSI Lyaall @il Tadl] pgilaal i alila JSiba gl adll ol sl
alalsill glas e 52,00 5 alsie Lol liils 4 aladiwl i Lad
clalst Wagied LUE oGl aliatiul (Kl ge oS oly (il alsals
bl i akacd! Gadl gl gaall

136



Lot 11 dilaa] a gaall ilias (0S5 03 . cibia e St a¥1 unyla o1,
poleaall Baiall Gilugioadl Wylas cipl pudll fa <l Gtk 8 GSI A il
sl B ian M Gl 0 o i Gaal G oS0 aly il Lyl sl
O ¥ OIS gl s o Ko ol Lol Gaits 1 1S guall wlial s 5aylal
s ik OIS Lt ol el S8 (b i 1S damidid 00 o eians
WL olylly Suaaitll @l yaisll e WLl @laloa¥l el 55ea¥l 5 Lad
eyl A ppad] Jlaall e lehliny duae RAF clidll lpewsSs A Jlasssll
wgoall Byi juasil Lllai ASYI Gaykll o o Gastie oIS LS celliy . Lgu ypdisny 3]
il Al YY (sS o LbEl a3 8 ,la) cilb] (Jlanl y 5)le pgud s 8
s bl 35S o1 coms Tiagiad] LGN claagll JS &1 e ST Giags
O ol il pilias o Lyadl wbluill JEL aw e cgutly (SLAL
Sl gty dlld oS

tpaSae piliya o ool Oloas plitie St Gila oLl Y] Lals e
s Loa Gugyla sllae] b 3Saie JL s o bl caalugy . oaiae ¢ i
Shalll Janast (HE ahadtoal S gsiona lef I sagga giad Lpaludinl
L Lo Jais oF 46 op Lo Sl Tl peacad Lasie cpd yag clo Tiasl alall
Lpsh hans 0n IS sas (i oS0y elayy cLgaslias jraus Yglana

G edlad o bl Sl Lo dai 1ib (S5 ol calaa ¥l doly figculaly cuanad
s alal S ol Aily ol iy claK JAT g Ll a2y (V1 s apae IS
6] s ok e £oa aly o)lSil 5 able g3l gl peliall 3kl Lkl e
Tlll a3 gl padatll 58 3,155 IS Gaeliad 3,155 (g5 pxis O sl
U na b Taad¥ Gl s LSy o il ol Slalyll aldes oSl 3l Lol
OasS5 (b B Ty 03 G (Lt Gyl 0 S0 35158 oS5 48+ Lillay sy
su ol 0 YOS e b US oS Glay Luball alad! b LalS el olallas

137 ~



Lok gleiall 5Ly — VAT i Llulll Giad b i ayl5-5 OLS il Jayll
Ol a1 gyl 5281 G SISy O el Gy (sl puanll 4y e dogandd
AagSall gul ala Hliel (gl 3,158 il ool (o (o YT lasid asdy

oo Lo iy i s Lagil daly Ggadalyg u)l0u3 Gipe NAEY Ll i
alLA] o HQ elinalgaiasSl (b bl oliile §,l) b Sulas Gu,ls
o JaUEl @ldl 5,08 b Jandl uall Jay cily @aladl sny . JaGall Choadll
da e S I DA Giad (yuSall (Lo (lli f JWy John Collins yule<
() el dunsall e oltia HAT aa (6T 52 aly pdla JSito

sl S Lo gl unyla Layliay ud il Tadall Wiis Tuoa] olia alS
5350 Jlaall (Slua Gya 58S Lai (Gadis Gelivn (550 g puala il dlais o
sie Ladlll cilS 4 yar 3l Qg pon Jloatill oy i Ll o3 sl
Olaaion e Ul oo ¥ dua) pola Sty Upaw jadly G2 ¥ (B0 s Ll
(i LS lalpll ciliaa <ty

Jlall Gslasy aag RAF o lidls g6 a)lab sliyY olaadss puiyla el
ST sl ralialyall o by claluy plall el Ul Gaia e Toall Gé gpall
3,500 WU §jadl calS Al Galua¥ col€ ol .o joguusd| gy (ASK yiny < usd
e olraiaadly Lptiats salyl Guisla (bl gl OIS ST Lo jaaas (8 OLas
O daa oy s (Sl ey pilias dlia oS5 ol Laall ge el Lilall
] K sa (M 0l Galshe L @13 550K ol Loa e Gl ol S0
A Ul s LS el ipags b arls a1l G ofal o i b )
5 oo Ly G 5uST Calas] 161 ISl Lualle oSt opileall b grasiii
ST e Taiia (ahae] = Gl ] 55m +dha] L llia S dua

Eyaiia el sl @l qll el i Jlinily bl Tallas e 4§ calS
Jssantih 43 Gy el iUall e LuiSH b LSl @3asl ud Jind I ax
SUSEY 1 IS LA L JS ¥y ciaall Dl 3 o881 wlloal L6l UV le

138



oy dsay oo Dla gt galys HLS (g rals i Lisalio Lya JlsY
ounslh paad ALl Saad Lad i Ll ll o yaialy bisladll JI 5, al!
uilall ol

Oof &da glys YV AL Ja Lia K1 @l Y1 @l e sae dlia oIS
o dsa JI35 ¥ LY e Ui Ui wilS RAF @ la3lal Lowacd 1 35l il
RAF o3 ek e olebon Sue Ju olld HIS dagiill 3hbitly g uals Gilua

JI5 ¥ llall Jetll jas Ggd Bsadl iUl @ilS b a3 yude Lalall i
Jau s Sleliyl il (ol pall pils gl 3V clelosa gaaly b Aol ye s
03l Ll alile joe 33T @ lig, 3 Glls 1HSlas] e elayla
O Skl GLS ] s Ll allall) b g g aiu s cpa ] Loy
bl J G385 culadlly Ualall §auall Lalsid OA Topuns pduss oliy, i<y
STl a8 yall clig, iKY e U Julal el 5l LaSaa gusly clagas
T bl iy i Lalls cySeusloa¥l 334at cayl Lasie dllil couaios
JLatll 5o 8,Ul0 s Ll 34i L3S

o sl (JJ pdais (3 T8, a2 clagll olag el gad sa didie oS
o lall fie oaall olelisyl . Ghas Gus ot el il Gl e olylal !
btV Gl galy Buall @l 5iSIYT fa 5aaS sae Lpaad (66 Guaaal! oK
Ll ol Lyl aa i LSt o8] e li S sagall Gblly wua,dll il
ol Talls o sla b HLehsl b calin p LSyl e qsSaglindl) Spal ol
Ora Jadill @ paly Jalaadl jaas @il Ll Lanit) i Hunl @ ol il cibye
le U8 T30 Blansas o ST Lpass - onedlly el e Y155 (I bl
(AT i e Lyt

S e eloaliadll i Lguadl] G a5 33U chuaill pik] ohay
oW il e YT )5 utiie cpa el o lggl) b iadio p3all 38 sl
562y sl ol Lk OIS (31 LU a2 claoll cuasbaal L Bi 4y

139



ot Loty el Lyl pgnil¥! i B pall @lin, Y S el ] 52V
il Ball o3 85 cad IR g LY I p gt Lua (A1 8yl i3SI
elowadl @ilS . yiuall Tall Jla] 8gad poad Jia] o L3 Lgili! oS ¥
LS Sl i oty Shpa IS Laailly (K1 oyl pef alal s Jis ¥
el e cpols cullan el b pgaill Loy 3 JS wlay LalS 3oy pals
Jid I Gt

ot Lellaial i oS ol 281 Il S5 galy gasisls ollly sad a3
sy 8 el Ladl g Lalall 03n i Tslad o 5la Bl 5aad (puyf il
Baluall Liadall ciigg ciua (g0 dlad 4o Lead yaSaty S alalagt|
alynllall (g lds daag a3 Slgadie JSidu HUI Gl il T Jaall e @l ilall
Lo s Cpaad ¥ opadl sl Gams - Lgalalas] 3LASY Jicul I agana JSitiy LLELI
Sl i3 (i o cablEtl callne agaal gaal )l B3gad b iglall aia i
eLAL (g laks fpe cpatlh cgunly Bilan Lobeayt casany (T g Cieluss
as kY1 J e ¥ 5gal e alasol! Uglae b Luilaill alylows i ol pabal)
e lacd S 3l LieLiast

Lliw o3 G¥IRAF olyith palyiel oSall (e oS ol iagia of ot ol
Ll caidf) sboall Lty bl G1aaY Llwdl Jé swadll ol yadsl
e a3 Jia¥ ] b 500 Chady (0Ke ilT e ST (b Lpaghaal o3 G 22aY
ot Gillan o JolEY Lans )l lg¥) i o3 Siie Aaiio LUl oytlay asa il
Jlaidall Ll Lolast

oling JAG Lasie daiua s cadially coadiall Go Uine saala QT oIS
Lpale 3l gally «iaall Al g o gudll Lo pas i GilyeS Mg g Luif
g linsy gk Juadlon i Gre Lebayig liaiill Tuslalf g S 43 o305
53 Ja phppaa il a e gadll Lills 3asi o @lgion Sia g gl JF oY
Akl a3y Sl

140



53 JS ciamesl ot ANl Lo clSHl oia RAF o laile Juli cialaa Losic
288 cliayg (ol silly uaall o 5508 LS Gay 48 613 s 8 138 B a S
L i Y a¥ ST Jiaie 03 03 09 Hlaall ST itiall HLgsl Ha Gulll e
Bylall e Wila o lieS @il o8 065 RAF s LIG ol jladsl oY

o SRl L] Lok oo JS B ke oyl g laad b 55 5al) canisl)
gasela i (b e SH iy ag By kil Ta e lgdl 8 Ol 3L,
e 1 Tallally . Lt cagd ) aniily cpaasSY) o Je i L) i Luntid
b OVl sehsll cule bl i Lo Laie gl clyin e ldll b sl
Ease falia Lokl

G all S Ollaal b oSl Tl eI e lasll Ly, LiSa ¥
patedl cpall oy Lasie it iK1 uad] La3lill Ll gl alagll S
Al ablal Tl WA Ju s

wgids JI L 52 (glol,l olage clgat g mals i 0 Guale b

dota LS Tl ezl & paad! diay (M gl audily (Gihall ol
abdlas ol Siihe” lle yiie Ll Lajyae 5 o S35 S0l K1y opll Gulil]
Sl Laula 3uie alyya SOl e @osss "tyal” alliy 5l dd,
i (g A 8 ye Lyl aly gLl

golid ysae Jolad Leloa I lale yutie Taws G ,uST 5155 con il
Byl cilS wilyill Lpade of Laad 52T b oSl LSt panlgll Gulp5cu il
i oLl cal3T 53 35l

pelal SlinYl oiaaile i€l e lial . a LS Gk e paliusl dlia oK
prls Llylag Linatle pgoludl cmpal . oK s Gashll e cpaciaie 518
g ey ca s pal e (51S asan e Jla e g oA

141



ubad) Gaar b = HulBl Ol sl aal b5l L0 oIS eI b dliag
Lisalall M Jisal M 3 = AT Gasbeball o (6T o G 52T e pateally
dr e sas pds gaal Il b anas Sel B al e Uadll) Y3 Laa Laae @ilS Al
b Usyall Bl il 5 sl i Loaall 550l layy ubdll i Saill
43 liadl el alpetige Lo Laoladl] Jiluall 1] o lpi<Y 1 wd )3 G ypuaie
el cala PA 30T glul )l alags Gygais b ol 55¢al e
it asitY1 it GYT a0 a2 all Gy dolal dhiandl galayll
g 55 bl gl o 3l o la sy o frn sk AT Sy e lgll i
— sl AL 5Ll gl Bl Bsatae JoUEl B3G5 nSisl G il ea L
i cpalal Blafie et Chuadll (I

Unaoad lelis calyl ki — ¢ yually cie )l 138 IS po 8 pa0e 8,00 il
Ll Halshall (Sas Lo pebass g paale Haadi iy YT (I GLSYL Ll
Sagsa o daal ga Lo (Il ads JAT (gt olld a2, dlia IS Sua ki o
Boslall Lo, 522 wlagll e aasl e gl 85l L50,4SI o lail]
JisaaSLa Uty 555 ol A all e clindll sia ali,] LeSay all cLoaill
AL, ol Hall

Ggadaly wa OF Ui (P o = Gyl 08 e (SEH JSYT il
alall fin GLESS W] Tay 08 oaSa bl (e sads sae GIS = Giglas d i bl
o UgSia Glle cind allall Ko Bie (3o e 1350 agsl o1 (5 gl @
Ly - LSl Lty s = (Massy e Lalie calyid i JAT3 ey 5|
Lalis olidaily o lady o

LalSy eo LSl Tcaitls Tl ligy SV Y e i JS el i o3
Byl AL b s LE (igpas pulad! 0% clela Mansa L G ot
o ligdhill T8 1) 5 pien Lloo ol S Layliels b3S pggin ga o iSall
Sty slalhlh aggion ol adly Ll ol pally bl S mulaally

LB Lllall G pall Tl Taa¥) 1L SIS Lo gy ool g sualyll I slagall
r

142



Jadlly LS 61 — Lala 52 00085 1 0%as ol 3T 0T d il ol oY1y
plal Baphall piis a8 — Sasaa oSLab b iy Tus LelaagcLaill & gy
LU <H 8o LaYl ot LS Gl Byuae JSu55 a8 o ,Sis U7 Lasl A7 5lea
e lall 5l cligdhil

(oA lalll i Laykly Lyg) computer cuula {alS wilS ol udall (i
Ui Gadions (5Ka e Licde slebon il dule Bige b Cads ja3 JI Y
Lslasa Lags lesal (@i jg9 Hlhll aaus Gls i 9l AU calculator Luwla
OIS ) Y ells a sl 44 Lo I eyl Joniead | o fay lS L Lygllan sl
Ll ol (Sl Loyl cladSAY ] oS oF L 5K AT (T e
caal (gl Uity 05 Loa L35 p jnd LRI TSI LaySlan yuais I £ i
elll Jad Sas (SilKua Gl o o @i Gl

O dall LAl @ lig,3SIM s g GUaill Lol o lialadll (<o b, oI
el Jais

143






&l g3l
ol g0

145






e llaiinl ol Sl eloa (S e cpall @3 gage cilS 311 Galall
alge A OSI Lo § 1l g i i ol g yaT () 5 aslae 553 o (g 531
gy &3a3 G 58l s3a adaind ol (g A

Lolbdl jyaall b Lpaaas (o 0y o @il clasal @ilS Losie
o0 oY Lo US 5ty @ lig TSIV s ooSySH s e 8 305L @l ylllly
Baliyl = p ] JSits TS yall Lhis o s 3l @i, 5K Jyloas 5 alall
(V5 pealo Leaaty clld piss jlia Takie dlia o gas oS0~ Ll o ligio
cidsly WLl Jlalall slyay yyaall b ol 3 sigl 3hls dua o8

paad Lo yeadl @l 51 Jams agiylaa joais b G5 1l g a5l
OLh)JSJ?l dad cdlay g &3‘)_&.:” ol g ‘;\S.l ol Q‘Yb :H_u':b.:i
gl sl b bt

147






sl fuaadl

&:95
VAET el o Liizilig AP .ayuaS

A yilas] A e janlill G al ol yutie i Gala delival Jgga Jlin calS
ouaoilly JISEaYl Cias ol S edlaaay Ll elS all 58 Laa o<
Lamll b il oS ol alasienl (S ¥ Guny € a2 cilS dsoaall
JUa G (Ol 8l ol petie b JalS (58 gy (o JLATT b oSl s
wdilghy el laglaig oyl dla el - alladl b Lydaall SYY) (o LI
Lugia 5Lasy G580 praall Ui 5ualy Lagar psi IS Lo JS o<l ity
Aihids UM Leliva I g liad ol dibaa

gyl il Ja,lt ga Alan Turing iy G¥ Oy (Ued e muaall 5i<
ssble JSbs Glia cgiily alld Huais (as i€ Lasia Jouality JIg¥1 6l
Of ds Bussall Gl yuasi pd oy comnlall Uaialy Giagy UolS 5 S5 S 6T o 4
V3 e Ll olls celivmy d pans o5 Gyalls iy of oliy,5IY1 58 LS
- Qyo b odraed o3 adl, LG UK Snsa oY1 alall b Susall HKEY] e g
R TEN FUREQPN AT IV

ol ol pall Dby o pdiall 553 o JS¥T sBall i cLin 8 Lasic
yaaadll i Uta Gl calS . JSLEL e Buay Lt lan 3l Tyl gy oY
sl oy pl] e o yam Tl e Bylee Glas iy el o5 loaslly cpoall o
o oA Y] JULYT s Jliag b Jyastl el b gl At ol o ey

149



Ly JBLYT e S 5ulidll i s of Gelliical b OIS yuuad iy sayy
Sty oliag p Lt 68l oally 35Len le dpsandl JGBS] i La3s Jola
ol Juuall Jas 1S gl o La¥ ) Jashads sy Wilall Yo Juse e e (p30ka
Jaall 2 e gl (slalalid (aboda pan g o€l poba i Leass

IS ST Gl o 6 g GBI Gl jlia Losie o5 oy Glalse b oI
o2y el Gann Cinte 61 ool Byde Lwaledl ae 1 iy oo ol o
o Imilas] iy (Ll E e el 30 LS 6 Laut o pul €K1 eyt 3l
O g ST IS 138 3 Balal] (e b Lald ol putiall

b 0Ss aly Liall Lauall b wigdl b o e Tan (S sully oLS
Uncugio Tisk o Ldla old @il 31 el o1 Dale o KI5 e ool
Lo s (b alaty 3 ccalll WS csle G 091 1S dile, T ol pli Zealss Lle
BaStia cilS alall i e JS Gy «mally Jlaalt i Uls ,Sanll i oSasll
— LI Tapall (o GLLba et g ol lS LS — Uil i 4 e
b Lahlie el Il eabeaal] el gaal g 55l i s Uuyd S o
A il eplia

hayia b Ga ST 36 cn b B ydie Laabaadl G 6oy el 5 Y

oo Oliasy GlSy o lySuuli Laia Christopher Morcom. 4S5 yis5)S g2y

oe Baady bas cbpndll AS 155 Julll o AL @y b Lagange 53 g ula

Ol LsSs of lagsliaalio PR B yall 3alY g oI 1SS 0ay o Liilly cagadll
UK 3,0 ST e LsY ] Jaa Le 13ag" dabas (Y1 UK LS SRale

a8 Ol Jedls 05550 lo Lagilal (o gl i way badli (Siie oS
Ll Gl yants psSpas 3 LS iauld pki G¥T I igpall ol S <l e (e
a0 aliall e [¥1]. (S 13K " dlads Jaall paay” la SIS 4l
iga was J3lasd pudige agiles] Gulill 5o ,uSSH s Saall 132 IS 13l oSI
A O] i Lalall Tl a5 32T @ lady o1 cipams paidh
{
150



Lhlgall 8 &iaa Lo pudg 6Sas ¥ elld pay Bl ALl Giblye o (blas
oSt B ol il Blall Tyt

O iy iy Lo adly b 0l G s Gla] o 9 GT o LS 08 1
el Oly el b ouiis il sa lais wuadt 5 gulall (guylpa¥ ! slise
il il el e i as i sule L e Legiaall ,d dallall
U phas JU iem 5] oty s (i L1 g gyl il alas¥ 1y g0
il 1elS L

Jol e G pha ¥ YIS Didaladl o Bayall Lulll Gla¥! (38 cunill [ia
wphaall a OIS 12ilgion Saag lld aas s dbaS (@il aabiall Sl 5l
bl o o Pyl ATl (e Lo paday e lilaal jlea IS ge 5,50 53
3 DY ~ L nlall Leliva (Sas 3l Lolall 3Lkl Balla g5 (pafs @S
pon JiS5e € Sl wliia e it (Y uini — IS G f by,
Lo cypad Lasie it Lo oo Tl (2 ¥ (goun e ¥ o ARl cuad S
wo S T psi O oS Jae (5L Bl LYY a8 Cigen

W X F UPRTVE SESIUN PPXI L[ NEYOLQUA L NRVRTE 3PPy PN T FOLPTPRRTY
O LI IMA o Sl ralpa¥ls loay Lasie 0350 Lile I LILE spas
b Glsal 8 ua pe Ll iy Sisin,S ol G Gl e 3 juliall o biUaall
doa o ioaal saaall "WSGH Jlaadl alis o Glase oS5 Gt Ty g ayaaS
Ll Taly wgs L Ta pen Lowai of Gy oLl Talall

add iy A s ae OIS Ladie VY0 Chaia o Sae iy
S Ladie (G,dll Lla J Uat b gga3 . ool dae Lgill] 311 UL
abadlll lle 155 o pubandl b Hla ag (6 ouls b ol udlas Leli
JSLEL a2l o yu5as Lo piiyo cygamy David Hillbert o pula sadls aaliall SUYI
Lodie Ja G cilSy = JSLALE Ciaval gaa] ol o . G pdiall 5,80 6 Lal
LSy Sl (o (Blaill (3 A s Gaef po JolaDi — Lgie inss o

151



Ol el e Al 2,580 Alill Gl Baas gl Judlw sy
Jabaill cas Uil 08 OLS elld pag cayma (pdliy Slays (o (315 43 Loy
(s Aslsgll alalyull 3l calassalll prand (i Dale olS ;o yall
s Tray (At sy ¥y a Gy g 58 (61 0 Laall LSS olp¥
Jois plall say Jysbe (2S5 was e e Ul Bsien Taue b 2T £ e
gl A o puled Libikl AL Juids LSas Lulas

Silaa Ua LS TILAN YT 038 5 i 495 sl LIGH Llal gl i
wlipgS AV g haiu Buy0e 5 )le o] Uad 5l Lavn o] LiS oo o pla
dld i Jb it 5o ol el o0y Lelass o ol Tsa e Loy pilly
Aol Lol dlais o] LLalSH UYT el (Ko Lo Joa Jolaas el e Yous . cpal!
038 Bl gl S5 obST T LT o Ay aill S m vl Y e Gy ell
| s AT e ol o o Lol b o ol o

i Slaslall (oG £ gedss (s o 90 AT 030 Joidi ppls o e Lo S
Liale G olanlaill oda ae pgis o A1 o oS pl e Lpan s O Lo 22
o alael pan — a3 €y Uiy Jae 51 o giagd ol - it (ggun Lolowy
ee Lt AT (Y (S Unsaws kel ol ] dan 5 (Kay — 3500 pus;

oA sanyg qing Leadss Al Bl cond AV 5l oo iy wil dlia G
AU Loy 1 a L e Ualss g 53] (S Lahal LgiSian ¥ 3l Ll
Aaalgll Lkt Gl oia Guds alidioly olshall Ciuayy @3asie olsha I
gl gual Bans &l yats O iSar I WU s Loalail] 83 ¢ e g sl (Sas Saie
Mo e SIS 030 o ey elliyg = Al clogdaill oia el jals asiiy saliall
oAl L Sty — elaladll e Jeitbdd G Joss o3 e Wia Gasel il
Sl S35 Gasall o — Uscadl Gjalyl pus igan glall kgl i canlall
s ol caall 5o HLS Ullla g 155 LS Lostie oS8 Ygaiia olll i oLS (o3l
sliall Jaall 13a e jlas) (Sas 3uela T 85gal o JodS jadd

152



! ULl UYF el Cayt (ipagn LS €S0 Mok Lilie [Hlas] olS
LiCs il (sl Guil Lman pblae’ JVAYY ale diay b s Ldeay
e Uil Gl daaall eladaslly Yaudss et o Jla f e Gakle Sy Gl
A - Laldl) Ll yione e Jaall gl ol

a1 ALl ;a5 e Lajaiag Lol Jad Jisda I ia UV gliss ¥
) &1 software palall Usa asgia aalal b Ll Tas a3 (S g oY - L
Vs Lplasl susan Ui Lagllac] o3 LS Lagliial wae 13] Y] 5 (355 o i
¥ g lial L Laliuns Leas 5 Bale) SSas U LRIl o 13aY1 oF Jads ol e
JSby Jakll 5o LSt calall Tboall 5all) Gy ko galyull 83 gusi 43
| AT Tiaplay 3 Aialgie Ty g g2 «alone

Of Ualewss absiows ¥ Ganlall o g Jaids e LSl (] a1 £ Gay Gy
S Ladie WY Ll ualy 5hagadl Lawade Wl (e 550 LaS o 566
B Ol AAEAL] Yy Helddd e Tadid o laaS g paally T,LLL a8
ol e 5T ol 8 58 Do yous oll3 Jaily < Led maliiall Bale] clidae o DS foae
Sl o Ladid claa€ ) Ll £ Gy Gl wgsyatall @l g0 o3l o giass
Bl 016 o il ey o ally Loyl ity Lgsn i Bl L
Balll ooy — 5,8 Loy Jand 3l 8 yicall Guysally cdlaall 53 5f e icall
LS S5 ol — peall @1 b sl

Oy Bia 8 yuieall Liaall eislill ygaa I cliay o cisledl el eslSy
Csbeats oLy dl Gl Jlay) e Lebacual o3 milie Jof @is<S . Jsd e Jushe
Guag) AT L i Gpaiag 5,uS Tagl g ath d yaew ba e GulEll Gole
eslall dagl Gl Bugaso switches pailill JS &na =ilS board daglll sda )
Gsials Jlasll T Ged il aay Laste (Hual cigs ol say ol switchboard
65 (Sl I [paiiing Lpadin o Ul agd Taasills Jgd! oy 45T5) a3S
aliiians LAl b Jo allis e lue aay Lesie GEGT L3ST &k ,sS31 Jlasid

153



Unne cilS 5peaill Y5 Jiay Ll 5, SKL Sa G ydie alil) a0
TS Gt pilia Jof pladiel Tu (gules Laa S

SN S Jaas il Lo, TalL Lisas S30od pilill s3a casd il
S 13l S st 5 plaill Wi ) cliy SV i 3,1l 8 yheall 1 )2l
5okl ellw LS 13) oSy Byaill jae @l 3K p yad LelSe i 5 il
Lo b ] «iyid ol S e o5 ecilpall sal 1 Glof et ol Legdye
Nelaas 31 5,LaY1 a3 Yy gl b Cioa S

Lol all Gall cladsill b gl il pilie ST calS daall gl
s Laysual Al Ll S Sasll AT a0l ad g 305 021581 oealiS ¥ Siiay
Lassg ¥ 1 LT usmy o Lsiyig TaRALE TISEYT Gn famn S 8SH Citiaty
(8 aSH Liisall Dl 03a Jio (465 oy Dal3all Judatiill piilie e opdha
Zaalin Aliad S Loga

Sl YU Jsa o aill issa @lpad b Sl bl Gl g Bal L
O Al ot Bsaall alpkalh sl (Ml 1 e Blay Lo Dy "amy e’
B0 ! e Lgguass M Talall g il jom a0 oSas iy 3<IY)
S Linsall LaSI e lyill Gaulas oy g1 8 OSas 61 o elld e gy Laslad!
Ejale pt Glio Bube b Fa gl Hudly H8E @l S Jas

b wsall dall pad e Liaill o (S La giagi uoy plall sa J3a plS
OS! g asaS (b s cuslans Jlall 1ia puayo po ISI ISy (ST K0S
il Loasl alylall o wdiSiny HIS (A ¥ o ladll o Laley cpsigll Jia
Sas ¥ dams iall (Ml (5,5 @ad alle e 5 jeaiia bl aloall e Bais
il o ol IS puian oS0 ol gl el b T guay - Ga Sulisay|
e G L oo LS

tls e Luyd swnaa ray I g Ly €1 Cijye GST 098 55a ] wiiy JIs

win b e i Loy = ¥y egll doa Baall Sl yie o, K61 S LA jadd
¢

154



radall Glysallyy 52l crlags yo e sy JI5S ol wlasi i g yae (0SS O
%JM«Q&@G@?@%SMJ:M@»EUVJ Yeats il
Uil oS3 55 gpaasig ] upits S Basm ccypant b iipll pany s Ll
S a3l g lagai (iod fus Lladl i John von .Neumann lagss (b (s
st S padl b Gl Cadt Gils 5US lasai (b oK gy el LS
o OV Ol aliga i Brigill Guua (e el 15 gl Jo¥ el oIS
0ha hay ] obd i Ol sy Aielofl S bt Lo Sasgs Tl
1 Alas] ] alag eoobasas cush Jlail e puu 1] pumlh e s ol 61 ccesliall
doid Ll ys Jgaard Ly 30y

“J 'h'_,.l&" smll‘.'-‘-;h")-.!:)_as e.l“u.: ;Jl&! Cual 4@&” Z._llLa." g._o‘).m" J)li
ougaana ST b U M1 alas] Gt eyl Lital h Tl sl TagSal
alalS sl i dla oISy Aiall £ oSyl dasla s o pd sl Qeagin
O i) uasl Qs wleagions Bolal (b Silaul jusay Gy (siligey dadalite
s G S gt 1 Sliall cule Tl 13a iy (gl b Sty G
AL gl waaadl gayaeS 6 duds ale 33 5 — Dalae CiloaY 4iiki pladil
e e ¥l 2Vl ¢ STy Ani b oS S iedle oo o ldals iy — pgaill I
Sl da e Jans il Gajdll & Gaal o3 Guaji e Juas dpall dile il
Gl Lpanlly huall 6 oSl Lgansiiu L3I (Enigma Laasi¥] &Y
Jad Busa oLl HIS51 6 s pabu pobal Laas A aglila), yuiidl
AUV G el @lyid JS Ja Basg ouls Gased ISy Sl

o ol Y Loaal LIS Tithay,ll wlabaall J3ST Ga ol el VAEL Ha00
S ol (G Belaall s o SIS 1 LY lealall e ol o
oA el M Gaagcalial daye ¥ ISy oSy el (Sladw Ll
S Llaball Jlae¥h JiY1 e Jra JSitu oy et LesSar 3l 3342
elae] a3y Telon JS epbanll o VY1 ol yidie JMA ciay o yaslly Ll

155



LlpeS il i das g Tiaws Gy daa OIS (il ¢ illa 5l 5Lgell

Sypat Jaiatsl LI (a pdid ssal Tala Jba cilS oY Lla o o
ai bl aliw (61 G,yi 2y alie o Dludl b agie ol e Al
— o Leaill LKW Lyl Tasil] b Uil Tl T b Sle n Bale pluiids
il s paall 3¢ Luailly aleiadll jiie 4o Lo Ui GIS (ST ,Laiasll Wrens
o med o i Sl (Lae Al 5l s Luaill o930 Jae po 0¥ . ¥¥ 1,
paall 138 GLS  Glas cpall a e wlgion b a3 g3 Jaldl coalall ol
Clgple Giyde oS Al @YY g8 Lanindd Tuil, ¢S Silsally Tpall sl ™ 0
pllall o 3wsaa obla (SG Lasie .hardware sLiall” 4o ogagll yaas Ga
gl 4B Jsa) sSs of difida 5uddd Gulae (J] GUYT Ja3 Lasie — Ll
Jeos programming Lo, saas o alewss 595 e LS - Basaa G,lda
lal o Uolall Zelaall

lli ala3 Blual jas Llaall e ilSy Lilasdl i Gilay jolaill 5l<
I 5leadt oSl LY elialill e clegans lpd oF Ll ead¥ Cajes
alls) Ja plion ol o laill TSI L yadl Tasd e iyl illy Gloilas (g3l
£35 b Gsdra S colill eigll i Ll ne ) WY 6 uaill alagl!
alelaall adain g3 Colas oIS 23 oS0 Gupihs Bolanally i Gl o
f S ey a0 "ula” 0K b il JSit LI et il 1 il
Sl sliaajlly gllally &,SI3 - G12T GEY Giulye (91 Gl al o8I guls
Oa Loguas oay dlaiie Glie 8 Lejpe calS Gl JasS (a9 — Wjaga sl
ST nalail) T80 g YLy Al T yad] Lo Jha Lulite yualic
Lealall miyg

Joan IS lya cilS alyiadl G YWY e of - call b ady dSuie
uJ;;i bl i daud I L] o3 £y 3 Lld olual, Ll Clarke

156



e Lngi Tagy iss Lo e o3 3 o LSt i Jpdd aledy” 4l o
W laas o @bualiyll olgiiey bl (e oludll e gyl OSas Taibay)l!
Olllag Ll Tisan 50 (b Lagl i iy b Lin Olaisions iS5 Unnala
ans padll Ay A Lagia JS Lgihis Al cblgadY ) b Laalll bla¥l e
Lol Bl g g5 LS byl Ui Loal cslebin sl 5l Bagans Jae Lyglia A
oW Ldadll lea o Laladil) 43 GIS Jika pbad alaaianls) "o losill gt
Lalpplly 0Ky o ! o3 Lid ) qinss ot B ol3 L (Gal, Layd b pAL

Al elly Jans

Ll algad Lasia ALY Lalyud b Toaal ASYT S0, ¢S audsll Ty
Al sl &y lain ) S ciial Slady . pddill G s g 6T 1 LSUY
OSa ol el pay LSUY) olealyidl GBS alegans e Liiily ple Juass @lS
Wglile. Leaay LSO &yl cilS Laglls aluill GLa Hala Slogll 1l
o i USU oSy (L 505 LS o Laall o Ula i Jaal casall GsaSs Y
LaUYl Lyadl ool il pyglll g g3ia 58 S5 im 58S el il
Al 3gal b il aladiuh (5l g e Gaba Bt Gl Laas| YT e
o Lelaainy Buiaa 5l cigll e b o ysh 48 @l LUV ol (I
Uil 5ga] phaioas ol Lo fiag o Lalall 5,031 Sy Jho Toad¥l Tl ¥ Loasl
A U]

455 (yghas ST AT Lebival (Lt b (02T o ased el G110 0m
LN 8 w565 4%y e ilsha Suas 31 Ui Colossus uluyslsS o
Lo e Bandd 5,0 Jla¥! clie wias 3 Llalall LS auly «Lelae 3 yaas
Glat b polall Gl 5agad cland (3 TSI L yadl Lasdll o] s gans
oo i Ly apadll agiSay e Ll 8 jalie Yol US e ol o Lale 018
Bolall b Jaall Gustl]

157



b SLT Ll yull Tuyplalpa) 45, ol S0 Ly Lo gings Jae oIS
et a5 Le b LT alae] AT s e giightl (3K 5,Sia
Lo S e (plean agil (pe aS tagall Janll” 5 ySiag dail i uasi )l cilagtl
Lala (i U153 ¥ GelaaglsS U7 cilS alls pdy oSy " Lillno Lyglsly gz
pitie it Gy GUYT OIS i Ly s IS Gape S L Bale] ]
1 0S5 o St dpaula U7 S o ST YT calS .&Lu,mwggsd,mm
ol b (5503 ) prabaiond el (Miaa,lt Sl Gidia Ll sty il
ol Loty 135 ¥ cilS calids a3 g OIS Loy Bl Lpmanily @15l piead
aal i a3l 5lasy Uiaatio iged oS V460 b copall cipiil Loic
4 g Lapsad &l e Leglee lsmy ploo Losie ¢ Lty i 5,391 b
yadl ey day (B yd Gllaels Guil ¢ )la NPL gl e Lyudll ya5 3 il
~ Ui 3 Glsmg 5 OIS . Laysaal (3l Dlgs YL I 5kl Ll Y Lelioa
Sl - L LAl ST S ol 250 oy 00 g Lo @i a8 eilS fala iy
& Jols Waal esl€ ol

LS ol g ALl Gy OLS s JSn 5a¥ ] )l Ll
Ol Jea il aaly aliall Liaglyall alle s ui o (Charles Darwin (yg;lu
~ L s alai & ) — Lolaall b a3 4Som o Lo 0,800 a3 i alally cplast
Eisals gy Jadlly selew 43 1Sy Gl o5l faia Ble gyls 1S o,

el S sty eiaii padd GF1 Gl 3,30 Lol Ladl] e ganl
Ui elati] b od, giass curdll daell 138 Gl ads 5L Gagyls O o
el Jla 6 oy 5linan ol fing dabasadl Y1 o sue o ol Lalee
b Galy SIS U &1 saelill sda oo I ala b cpall way Lo Ll
s Of e Al e o3 JS Loy UaLall” UYH oia i Jaall Laslis
po2 (o s Lula Jom — cpudloniall e sulaa] canall o IS - 3lad it

4

158



S o ocia )l b Jpaitd TKlSn Glian a3llac] oK ol Aligeadl 03 o Lo
S apead (Sas o i (51 plaial Gaa s

el yay & yie bl Jl Lalall e giyes Suad Lasiey ol il gl cslS
O Dadl Labll e gy &aald Ladieg Cngyls plaial fia BT iila palis
o Ll Lol 538l salimasdl e duanll e iy el Lasie o<y Gage
o LtV p 193] US 5is” Y Jaa IS Lagiun oy dadas Vi delin M la
O Yol pasad | 433 Sa¥l e winkl Gl o S5ST Taa pully Uolewss (daliSL
QP Jaladl e 59 S Jla (T e Suaall allall agis ¥ QLA Ja ) 138
WUa 2L e (gl e T s UT LT ipala J<i (5S5 VT e UT Leliun
hap gl Leaaily S0 oyl i Laaa¥l L Gt iam o6 g 95 o wleLt]
wady oo Byla

b o s casulan Jaad Basaglt Liuyhall - u wa I Ui isi o
OSas uamn Gaull o Wbl slie sty o lowd) GIL Lobe AT LS00 G wipe
LSl o HLaY] d)yas LS 5uid (e Tarwy Loy BLAISY sgall s S
B Lol Ui Lelia M) Lol Jlia (S5 ol elling Ga Glady Tiaa Jaldll
ool wlauslsS pa paaiatll 134 (o Jloall o 03dle) ciy381 350 JS iy 551
AAUY Hhdall ¥ YAk ) patnls 8 il ol 3 Lol paagea b ol
pakall b aad €55 ¥ 13lali cappl] Jaad S0 Lo cigll e Jla oIS il
oY1 XT

Bohiall pualiall o (iS5 Lo asad Jisia yui Jls ¥ giyes oF 805G 13 0S5 o
badd dyae (0SS T YV Ja ks sl yull (Sa0) L Gul GuATl B ygal of 4auslal
paad Jha olin slie Ul ollin (1ss o cams 00« pandill ols Ll 48 il
lS A Buaagll sualiall ol oll3 way . (clime il | GBS Lo Jameasd 3,513
Earde Ho Lead Cpa 5,51 Sgal ! Llae judy Lads cilS 5 ,il4e
2 lslacat Gl edas 61 I oyai@nll Juags s AU Wllall oall Hlal

159



D Jildl oo o el Ly S e Jiladl 35301 o @ ligllay
Aase T Cpal¥l Ja ks GIAI My LT 11 e lianill s3a 5,5 «asll 13a

el puladll e ebaall Sauu LSt L] Lol Lay o csliaiill gas
I3 g Dysllal | 8,813 AT St CalS Gy paians bl of ia wlig, iU
o ol i b Le 508 e8] 23 & Ga LA Jb Jasaill IS
ALl CaslBT L e iy NPL gl sbiyuill u3da £Hla galsadll
aoma ol AAEV ale Tagg VAEN gl Lasie Laduall uanla 5,513 i Lgaludnny
0o S Sy oY e ally gl elll Glaaly - Uy 8 au i ol ginst
o~ Jlaed

oo ooty Lo Gt o] o Sm St ) st JEHVEA Gipya
Lol i Lwilite olegyutie Jlia @ilS) Liigl diuyk S olS Siiia cula
S ecyall Ui La gigss &l [haiill 3 gbalill e sse IS Eua <Ly sl
IS sk g - pulaaglsS UT 6T e iiuay b U (aliia cpall o) b S0 50l Slae
BLS i pnn ool T o ST (Sommall 0 (g3 pa Bl (ya widd 35m] (G 3yl
slralll slale 5 Ahatine @il Siuiile 5l psd Lol Uara [
b Jadlly [l 3 1508 a1 o LilS Glao Tidke e Slgall yyanall
S NAYY Ll w6 43, 81a puils Ja oS5 of Sl @alall agilabis

St caranaill penad p Unieal 35 Losnsigl] ol all b laall a5t Jaf
o = o] gy Doalse ! Lol Lol cGimgls gasi o Lonic (3 (55
G 13a K1 e glens Liialy 3 praadl IS agiaelis e Jsaaall Jylag
tie sl IS Jondll ] Lyl b coyadl oy Buay @il il gl o3
pelalass o ol o OIS dingly Cads ol sl saall (0 8508 Siuiils
Gl a2 OIS - Lpaads Basie danal Gl 06 O JAYT e o «5aSia Yy
LS Gl 50155 55galy sal Il 53eal o Laliad 3l gl Jal .akias
a5d1 o 53 pillely o pranad Ly 53 US m LilogS ol e Lty

(
160



oo Gl i ia U golall GLS alyuall Al puyall sl oS Gaa il
s Gile] sl Uil agsd G Jaaioad

- Glia 52i3 48 IS0 pa] b LetleSOul o3 Basas 3088 JGa cilS Jilgl
cad aSH Wlall i sy, I L‘.f.\_su_mwag_mtg.,wa_}m
S Bgal ! 0da e Wi elail gy oo s Vi il cias (g gall
030 el Gruusipl! e Joall bt ¥ & i3 @ilS Saliall Lo pudl Gpall
Jadlly Ll o3a g ] o3 6T e 5,030 4 dla oS5 ol Jla (s e (il

ootpinl 3 e Unya Ay Al any guige yma sh VA4 T L2 KB
e Gl Sl Jla (gl e e 1igrd GasslST peams oF 1 e apnaS 3T i
el a8 IS GSI Bl lasdlyfl (6 Lagsill Loaas I Glegadign pans cira
n Lo ps Lamdle lapas (ap 4 3 L Uil 13 Lally e M G
iteuall elaaliys Loy (o1 Lpale Jan3 31 JSLALT Lo ¥ Sa3all) s
On S ST Lty ofimy S -l Bl (g gingh sl 65 o oS0 (Sl
- O PP

allally olyad¥l alols b bl ddas M ole 5aias Luia) 5,540
Oy IS Hloa o st dll Lol (3 Ldlall aL¥1 el <33 Ly «5 2
Juags el ay 15ydie GILS 55 oF Lia dian 03 L ,Sasll i Cal g a3
ay chias Cgeu Lo sy o SIAT 0¥ Lanlay pelilaia¥l o ISHT e day )
o Bosall alul ol Loty Galid Dol layliiel Gliy (o i ol Bac
aolsadl yolailly coulall 3SLas Se 6,lKa0 caval Canl) . cuutally o1 oY)
Jalil! Telian ol & sopall sas Lo Hiutile i oSE (Talol) Sladl Lage
5L yme Ugsall Joially cbilpad¥ @il ooy gead gall B Coaladl (o Lid
daly cmaa Go g9 Jalas o3 g sudsdl Ge cuydll dall 1ia g gpa e (g5l
oll3 S ad

161



b Goi e padlsia JSibs Uilie Bl Gl LUK i Gl @yt
ca OIS ualall ol () 3 o ST Gasall (o el da) le oshall
OIS L1 Luayall alol cyn 5, lll clobaadl 5815 b OIS Lagyg Yl Glaa
e 3alS Lo 8550 6 a5 a5 a8 Sy Aish clibue gyall il ud g6
b e gl FLEA 5 Gl Jua il @slS) . Lall e i JSIYT bl Ul
it ¥ Byl anis o ,latiel oy gl dld i agal! e a1 ol
(sl b Taisin st Do) el e o1 il

Tuanl Lt 0S5 ol dygiall dabsiil] clalazil Sl asiall all e Yy
el oS GLS Sale & s ool O VoY Ll e Wl i Baa e 558
s el M aay Lasic gi,s5 oY il G e laglae Jis dlal ool Julll
ST G ! dae )l iy Lagy o Sidtiad Loyl ] ciad iy e gl 03 &
Gy a3 U LI Tl e

03 OIS Lag oitum Lillanys b Lany puaiall 3532l IS Legye o o€
e Al (5 Sk o o ey say il Ay s gareaS i was Jabasll
Legoaad oaswdi ey (files iy John Gielgud slablia fsa Jioll
Luilawall Ho Ll oS5 aly acall ey paalis bai s JoSL25 Gliaal
el tll e (aadll o5 g aaaS Yy Qaid ¥ S5 ) Siiaiile oS1 G50 SaaTS
iy e Gaill 3y bl o Loyl dilia i gings st o3 pe-dll ey
Lasya dbiua 5 aias oS Lo cos cfiany paiad clly was LaSall 2l
ekl Lall

Oa L olagaliy Ll sl LasSall Ga 33ilay — wjall cdly Gasd G
ell o< ! ity 5 L] le GUSYT 3 — dagyil! Z3,0 L3 Jasal
Eoall GUS . esiall 0dpiad “Eoke” d yasyad ke 4S5 e Liiloll iy olS
a8 Lelyd oSas A Sl e Julil] Ilia S B¥ aligayed Galyll Gl
lae gl aend] iyl ey Baale B ety Gl Gl s

162



LS Laliia Liia) wlyid b WG] Yglie cqpandl Tegama Jloaiool i gsi T

e daa bl oS aaY ] Lasse 005 08 @80 O Llad) b Ol pllas 54

lagad (bl o5 o desall (aaiaS Jyla 48 IS o o 35 O 4ale canall

el g s sy «rsarill kel Hlatiinl po cisie cellis e O ol
ol g Tay qud o g 5alls

OV = all Layh ol 55y (gt Gl o 0Ss ol fin 3K 130 oS
ey o} G VOY sl b pdball s lasll Lagls e i dliey dasua IS
Lol ) d3ie d giuss OLS Vot d 55kaall goiss ciliual guaf (i ki
ey IS 31 ppanslipall sailoas Bya pid b Lalis il cgleady b Sieudtile
oo wany yall (Al ¥ OIS TaL I GylaT i allly Lubaill edlelidl Lgy
odann ila Lgale 82 3ll Talially o JGH agall i Lpeand o3 Lasie asilodl
(oleadd Sue Lpauas ud oS

163






Jhle e plal GlS — Glaa S 1S dlaly = el (s g OIS Lo
d oSl el ) GG Sa VA b e el 36 6] s iyl
:Jack Good ysa dla gy Aitiils abf e Gasa

IS O 0 53k B s 8l 4] S(ugeail 3 f) el Al Ge e Ja
i Ja pall Sia e at wal Uabys dal . U5 ¢ il g alga S
USale 5,k |yalas)

ﬂ.ln:'i_-.s_.s:ﬁo‘_s LS.-_J.A'IU.E Lasu.aztada\,:wlw.mdm;f\a.’bsj
dhae sl Glio M el agay casaall Sleall 5asks

IS O arad el ¢St paliat A (] oS (Uil i y05 oS Lanie
gl Jie slge dla colS . Gl pibise pegs 1) Lpaseads o5 allall i alsld
LeSas ¥ catially ¢ Laidl Sie alge elling o Sl eI Ll JiS LeiSay Gulailly
Ll cetastl AN Loy aall Loaad el Ll Joags of Jis 1]
¥ b paill aalieg (2,91 5ila e oy ida ga Le dliay A3lall siglly
b gaall Jalum

DA o Ly o Ja Lasaill Ll s boeud] Jukaitl 138 5 ay
e Sli st LS o1 Lo 30 pid] Il gy 39pill IIE po g Lo

165



ok St Ligdaall s Sy el lyi o Baacty Gl o igpagea s
S Lasign o Laels 5S5 ¥ Lls cpd e @l yill 03a 33, el ol celld pay
sk = labll JN il g Gy LS — Gl Lo il Gl S sda e
Wl b Loy e gaadl o Laie 39 all Jaks Ciua S ol ,3SIY 03a
sall g 10 Gurmy iy LSS T 030 g gy ol aicaly alisionl o3y Gl
Al ySans il b Fael JSub gudll Jpia o ST a1 . ST Lillay
st Uil 55al) @by XKV 03a Unsalys — " yails’ — iyais ol (g3l Go Jalil
— A aay (aly = pyagdl anall ) (s cpi S5l e Langa o of LS ¥l
oo K (3508 0 ol faa e iy sy Baee¥l Gl pprai g3
o LSt caaly il M JUESYT LSy chia uSass 3l clagll i dSaull
LAY Ge g A0

S5 Jedil S a3 Giyaa 53 uSalls g Layll e kila i
STy 0345 Vg Usls 53 ColSaf T U<ty Lot o n Al L3l
JAlAll I 3as Cigan allad 1) Jass [0l o guill dogny Biad g sin il
el clagay  (rda cly (5T G0 SAST Laad gy (3L uald ol LA
s 01 LAY Calall i aal ¥ oSas — Leissh e Jaus chgew elie LuSasll

Jadlls eelld g laytl Jais Vg oo by SI L Goladl o casau 52 iNERYS 13
S ety Lualad Usle b LIE Lpaady e 230 S0 B T o 50
o Tam LRSI atadl ool Y B 038 b posid¥ i Gulailh I Upgus
L gy AGlall Lame 0 S5b0 b jlemedl cpiall 398 lala 55l liy Y
Ul ,aSH] ang ¥ GY Lalasll J5keall SUl Haas ¥ oell3 oo elbuadl yue daisyy
L Gliie Loasil! LSl g s - Boaia [l el (S Lediala 35
ot i Sl Ll (g dua Thad Sl il bl padesls G Lyl
e Sl Laalayll Jlaall IR Jiead 11 sLaS¥1 yais Wy cclleddl yae alaY!
! Lle

’

166



Sbaall Uage Cila 0S5 all! pans of = o¥laia¥! olia Lis dla ol

e Jalh i 55 8 pslaca] pSE Sie — 3 Jads 5 Taf UaSes ¥ g )aly o SLeSt!

Uiale el Lipdaadll Basasd ofyaall (oayy o laiadl 5030 &las] Laias

plais 2l e lanalall oS5 aly Buiae las,s T e 2 ,all Gl oluwlill
a3l alatl Lot Lud g lailly Gaadl S0 cangil Glla iniay

1 Ylial ok aay = HAT e LisS i

St Ly &l s LI s oS gl clilins (g yo gings OlS Losic
iy (8 L 5 300 Tl ottt e 5 5l g 5L 3 o (D5
LS QuSabaadl e (o SV Lgina i IOl JLa il 03a (06S55 85052 LasS)
sSabedl (o daling (3 (39Sa cansi] Jamg — LSS o o Jailly 5a¥1 52

Coluiuadll sl ¥ g4 Ayl 85380 GySalodl (a Opane i gualfl 55 G
Vg ol painls o LI Jragis pois Gane pud g4 127 6 JS e 4Bie calyeil
AU Datiay Gha s HIS il el pgSI Sobags ¥ cudlll Gult¥! i ¢ Lol it
@ilS Leks Lol 550l (g @ilS QuSaledl 5o Lot 0 o e lag¥l 2T iy
canadny et o (G315 Gl 138 GIS G pat s (gule Udle Jia gins Lo e JasS
Lauie iy oS ol cigaw ellead] JOLA JiT 55 (5T Ol (upSelen 3 Kl
alall taa I Joas

A yhll sdgs Sl peianls Cipeats ¥ pSaleadl G sasl 55 yuas LS 3l
s Lo Gliad L &iand Yole oS LT 53 (pSalaad ! (o TSI Gaiay 03 Glaa]
s ¥ 5 cfaaa Vile ol was 065 Y o JATAI b aaiy e sud Ygad
o OF1 Jans el e Yauy ] HLEabd | (€as o tile slaie¥! (Kas ua Y3le
Gt OIS ail el 138 S0 ol e e @i, KT @bliass Jaay wags
."semiconductor l.s 3o

Ja oltae g sla o o Lasie &f Aa Gl wad geSulull 5lS
Sl (a LS i — cngansh! Jilsh aad LS A0 ok paslia HIS5Y gea

167



le — Shrek elyyd bl Jui GLss Jeffrey Katzenberg ¢ ,035(S (g jiua 35
Ll Ju ol paia e colS daall Guealy  oeSabadt e slag¥l S Ll diy
sl i GLS (oSl S8l i opgaall ind Jgaadl oay oL Lalaiall
LAl Lanllls G oS gilly cRassell Ohl Jagi Juuly 58 caaly &als Y
534aY Lil,gS Jilss b G 5yuian Uik sy olyion aal GgSabiall il
b ot 321 8 Gl Lialall JUlYI Gye b Leasay o gl JLuiiad
o e bl Saags SoSabeadl (36 o Luadhal bagauall Gulills Uaiaia ol papu

o Way Caania oIS 3lll oLyl i T Gigis L] ¥ ety L vt
Jagh ol 58 O aay Lo gs i Busie (95 O Lulill Laulosall 3500 038 pabaios

b Ui ly gl gl oS8 osSoliatly sanall Lagilays e« Batand] o5 odpall e
ol Gl o clyla Lasie . Gide b GuSaludl Jya &lasd) e aill el
asSalead] delany Biialy 3,5l gange slad Lyile Lissk ially jua

Ll b peasal GSaleadl Jaks Sia LS Lo VALY 5 VA8V ale i
o€t Glal oeSabed! JSibu b oayaly Jagy 5, JlaeW! Jodiy (el
Saa yybiall M. C.Escher juinl . gu p wlagsu; fio 3343 Aagaudis L ysh
BSOS e JUSI gy onnall o oS8l Y 1 BN stad ! ol Ul i3
ST reall n cgiall b sy 8 4Glaf ead o Al i Sabuadl ay Laie
Wids oyl gty 5SS ALKH o)yl b jiuall Bl lyady cliims Hks
lia iy ali,hmS) Glagy S bl Gaid 8 s i) 3 Hedidll S
7)ol T jall iy IV e a3l elligi Sl

s igesn et iy JLEDYY (gt pul L, IV 03 alais L 5 !

o iy Jagh I Uil gy el atnls Uagueia SAT (tiie Lol (uySaleadl
b Dol G LG O Son S aSH Kailon fa S L gy pm 153
Lese IS Glialfdansy lpetas o 355 0 LS cppSaliad) 3aat Jals ole),all
saall iy aymas Vg 3 gaiiall e Tadis 065 lilius jue o AT
Jaad duas Ljall @Sl sia land (e wllin Lusill o, e culild

~
168



s a0 55 By 33 Lae Lk jae i, SIY) 3435 o 5ok oSall o
b i aill o sials ol Lo gy g olall (o Sali AL oy il
= Oolaha of Tilida alge Gadndag Gptiang oSk uall gl Lo agsl Siis
Lo puad) G AT il @l 435 03 daBA e g9 @Y Lae — 5L Liliay
caia (e e g pLe¥F (J g Ll (I8 5a @l XY 33M] o3 iy

LT s Jagl 1Sy e LaasSI a8 phas it Jalads o casall (e 1S
plle «Waiter Brattain (S5 53ty M &5 Ju @l ybiae o)lee olsy Gl G
«John Bardeen (y..,L (iea (sl b Ladile e OIS g3 (gulgdl o ylasll
13 gl U e35s OLS) opuipSsy a Ll Bgan ST a3 plle I gl
iy daalan g Gaw S SYI CoUall e illas IS Lasic 4] im cul jpkia
bl e sagll Ll Gy .l paiuls il se sl 18IS (JUE Jal o g, Ll caad
cpaaill Luail aaly 5lias Ue¥ HIS — caalll say pplle 320 oIS Losie Ui
(Aaaladl pya b crdgpad) Lsaally

b dad gl b B SH ala ¥ Ll b wal el SIS ¥
oh + LS G50 oy Jagl e @l peass by 5l Glisssall pudlual ¢ pujangn
olet] e o yall ey Lasiie LT Blal o yusd Lam yie 3L LosdTuuly ool
LilaSH Lelicall obiaily oSI (S0 Jya Giylas Losiily cdloasl!
alole Jyf e Saaa 43 GLSVAEY 5003<T i (Mias Ladyay aly dusasll
Jas Logielbinl b ol Laglee o 1aST 38 GIS VAEY juaiuis iy op Laill
(Slie Labia o8l iy Lplaa Uit Lelbaiuly (330l b T e lig,3SIY!
s Ge o G Lo 558,30 (sin e gty Juadall

832 OIS LYl sy JS Sy Saanll yumall i cBLESYI aliel ual 58
oSy - Uiy oo ¥ 3yladl oSSa adl Lokl ISEaY ! 8580 ,utoll Jae S
b IS e il i Gy pgiil JS sl Byeall clal 0¥ gy il
ey LesSom (IS 3l Laanall Hlaa¥ g of il pgiliST odlide

169



al il alS as ging db il @lS pany ylaall ol all siily  aglicd
LeSas 03 osSaluadl laat o<1 ISEaY] o Slisll 2la Gl op ol Slasll
Gole il ¥ it ponall ol jaty ¥y AT gf a3l i L804I ol Lall ey a3
S i pay fin Gy el 10 8 (™20 51 il ] o€ oo ¢ ke i
b, S @l e Loa (Glals dgatyy oJiss Jie € i Jlas o aall
o) g lial 13] dlals clsad iy Jual! alall e Gge e

331 3y Ladie Laid (Fiate (S yeS HLS Jlu] (8 0y i gy OIS
b oda Lalall aladl Ggpe aal Jb HLall 138 4o Of bl dale 5Kt cuuaa 58
g3 oSl oo Gale (ue ol <Y Sl i HLall s oF e Ll
IS ailly Jisie asly OS5 Lagshe (Al Tadall wladilly Jyas sda alal) G5
00 ¥ (5985 Of S,L (Sagy alall 3ye "G iy o i

ol sa Gl i o o padd e 0 (ias Lo s 20 ey ol
LSaln s Lot b pSaill e Joa3 Lasie @ypanall Tl Lolall Loawdll oS5
b pSaill illy (L SIS Jloa (8 Joas ebi] 5 O aslall e dadis
38 g (S pal e Jadlly Juas 33 Jlall 138 GIS oyl cli KN Jlas
838 Cosdind il agll jlgadl Tall Luasiill Le ST elictronics "ol g iKY I
Sl Lodie cpneda GIE 930S cpensipll 0¥ (IR 5 ke Laad cilS elfs 450
st yue olal ¥ sal 5y woliypealy aoldibio dlia @l wlaKIL Y
o Lsaea ST LAY 231 SIS i CLakandl YAl b GyE jla’ Gl
Vpsica (laia a3 g3l Gyl iota Lulipd] LI e iotatron” "0 55l <l
(853 o

diga 3af John Pierce uy-u (g wunS ety ad s aall G st
oo S5 LKl b Upaga oSy olall JLeall LS G pala il «uzal
Oli Ui’ iy b osSaldl Jals alal Gy 05S5 Lasie reuli] yuansl]
oSS g by (o S Laieg Gl LS (AloeSIH LN (e 5508 oS

-
170



Oa daglia Jis transferred Slgall of ias 138 . 5LS (o jsual Ulle Loglia dlia
omadll i Glat 5V aal 50 oIS oll3 Ja

Jida pedyyl 13Sa “T-R-A-N-S-I-S-T-R .transistor jyiuilyi wile Gill] sal
S A e i Yo clag ¥l gy v ilaia saihe b b LY
Clalia 305l slge Ge JalSIG 06

Lallia b pasd 815 o @S58 ool HIS Upgans Y1 linabdll eola
plaiionl pasdall o GUSy = ol pull Ga n &l ya = paall welos 534
nsite O ol Gyl cusm OF B el i selis) sl Lgland @l gl 3
3 Bl L sa s olebosadl . (pasadl b Lpasa Lppat oIS 5T pal (o
aadl 1 agas wliya o ol Lolall aliy bl oK1 .olay ba daas
Siel! ol el 5 I @ las cilS Ladud miliag dilud L o sl
e LS Lplals ol sl gy g celld o g TLLAN Towagll a Jal
JiT b, s M 2alall 56K dua ol sl alyle e slaie¥] oSl
lelpad 3 (I

b gl o LS ilas] b gt pgad Lay ooy Lo cslall ganias e
ool Lansll cilS 1S5 ,47 0 Jack Good yga dlla (e VAEA b Gl
osli e albaa 48 (g,la,la & Jass Il (Grace Murray Hopper isa (5l ;5
Ll fas i o585 @il Ly all T all walall o ciye Lasie Ll
b Saad 5 say — allall i " compiler Glea 5 ol sagkd b Laseluci
bl p Lagl e Lo 1a3¥ ) gopall wlasles aa s (g3l Bouall aloalall
Saa i€ LIl clia¥y wolyio saad LoLuit) Ll 5,S et oualall Jals
b L) L chos 01 05T pign (] 35S Laedl a5 i sl ) 3l
Sl HISU I Jmy a3 Lpdian s 5T i i atl b Ty llin Gl
ol Ghie 8 Boguall adgd lpaludiod LaS 5l Tl olgicdl i iaS 0
s g Gall adll juiall Gaas JSily HEI0 48 olaghad Jluy¥ aud¥] Lgiaa 5

171



{Vaglal ulall e ol

gl s = VA0 b Taayill el e w1 Lelae yyoh oyait Losie oI
lagiwil i gl opall el fa Lt 0S5 ot = Jad ol 5a3300 (o @lsicn
(i3 a3 VAV i Dl Bl a3 Gayill SIS Laladid Jaitall G
Ll ¢ G aladl Za8IL § ppam Laloa sualie g Cipaon [0S ool oY Gipa
Jaadl s iy e l3al e dseantl agisn oIS IS 5 Lol i ags palall
S sl cilS adsll dlli oy (Lle gaytie JS Saalys e Lii
Lpoad Loie LUalS Ladad 50 @ld Hlos iaa) Liy5 ags S Jaall e iy
Jaslall 5aeusl Ll Ll 58T (e ulad @) agaasl @l (ol il sy (padl]
S Ly 3SIY o e Laa¥ | palstcas 3l L dlaa¥l a3l i GsSalaadt UL
el Gal oy cplasae 03159 Ok OIS - (Talall G5 Lehasas

William S st alily e L y3ill L1, cial LagisS oa Ll oyl LIS
dof i Loie . Taa Lupd Slas wlpay 4 Moy (Kb LS s b Shockley
aadaly de dajs Aol LS dlibi ol Lapeal 46 Gl pa Oaa)l Lagy 8e
Aada el ol (Kpd byl LS oY o8I allaat Gielaw o @il sl ipa
Gl Wl Lalill (e e Sl @lS diag) oF cnndl

St OLS by ol all palidl jenaysl )3l oSl (sl piue Ladic

oadall a sl BSs l U1 1l Sems o ol it e i e
b Ll Lo yya o o0l oF Lindia Lanlie (HISE Jpan o gl o sl
>a¥ Jaa GLASKH fa bya @ilS = e iy s ey JGlLy = Gya
sk b daall 138 Juad il ooy 5 Kyt sl ell3 g g LAST
b Syl Una Juulyo p ot Lasie Ggig,Sall p 550 VAEY 0 Jala all
oulay ciila (I ohas Gnals iy o Laliall iyl il asa<l 5 pan il
Laa, ST cpuway s f ad . (Dilanaion GIS gall Haatl (iKa alal iy

sl 2 Gl praall siiay o (i gt il GilS 13a 5K ol S sa I 1Y)
”

172



ang o Lasieg A Y! o8 G Gyl 5ole Tl Lalil o S a3 a3
Lol Ko yule ol ity 5o ollia

il gl b Uaally @l yeiawil 3l £ L] a3y of GF a3 o a2
Gl ia Al LIS Kpt oS a5 50 580 ol € i yss 5la 3Y
bkl ailiatly Ghadtit] oadlon b TalAll Gyl 5asSE J @l ybde o5 Lasie
PV o Ll o laleg pununtiqdh (o 5a3SH ity gSanncail yb Hlan gl (saly (b
Ups DE e Jasll 38 Jla T e LS 3l das Jaall S50 b 3514
05 0l i ol aiae (b QS e Sy (B G 3l e ladg, S
olalt] dlia 2y Gyl ge Gl say gilasall a3l b 4 Jlasay!
o e o] it s lud (g plitie JSis padisly . Jash B30l (e Jeans 0G4l
ol 13a JI phdl b Ol usigs (5T by ¥ S il a2l S
TS gt il

Ol pnsigldh OLS Lty 00 clga s o5 sy sy (Kot sy Lp L
O pea0aT Gadll eyl Cal S Sl i gyl i s olytae O3 e ooyl
ol s 1L g€ G’ (e (ol alaowad (3) Basaall GS5
SIS Uy Sola G350 4y Shen (K poral - Lgie slaidfl [padaion g
Lejuuy anll apudiays [haiiy) Gaa pgada Hudll (eafGL Galad¥ly Aags
[yole Losie LLE,Y1 13a o [plialay dellss o e IS Lo gae [5S507 Lasie
i (Sl b Lalal] pgiloada - LY

b ol 53ll Laili Robert Noyce (s iyagy aid e 5 aill wal (S5 ol
Bayill 3L e alyyiawyihyall e Bla slael Lelibal Busall Lol il
ST dntel Ja35] uneas i aalow g3l .Gordon Moore.”.e Cuasa Ll oSl
3o pal Laayg Duigala g paal . 35051 o1a Telia i il oSl
$oSU o e yaey ilyal L1 o1y ol (il - Ky pataal Latay Dyp, Lol
Oodiplh o wiill sia b = Gy iaas Gedy S dga lgadial il Jaasld!

173



ool Gl il GIS sl (693 ] gl Gadll paadll] cpongralel]
uSaleadl galy peks il i gasa

cdada (o allall yuisy

s Sl ol galyl 1A day iaadl i ol Sassall eLaial oo,
Slaisll sia Walaa L3l e de o Aalall cluulally i3l 3l (g8 Bosaie
Lielibaaal [Ladl o puilall Lucbilial Ladl of Lugla Citlya Gaad oL U AiSas
il saseaill 51 CAT culally (gupall padacdt il lasals Yy cunaill
Laal 51 Uy (GPS Laclibua¥! jLad¥l Alall pilgl! allss 5i MRI culalall
o iyl el yaal€H g Loaa 21 LSLAT Yy AaSal Sl 51 30,S oyl
cspam L, 3K Yl )Y adas ¥y LG lawlall ¥ Gl Gyl ol
Al 53l of GLatiY ) lillad HLASH Yy emisnl Yy Lig S Jilay ¥ Cauly
asieall Wil a pdy suad 5 ol Llall galy ol alawlll o 4yl
el claloa 4f €D Loesa alyil ¥ calipahill Lyl e lals ¥y o Sty
@hoaaylale s OSs ol (i3 Ol e olild 4f iPods 4ys (5T 5i LED cyuall
bl ot Lol pige =L o U1 a3ei S Sy = Yy cpuapa ol uinas Jia

Pixar ,L.Sas of Jaya 4l eBay

Lle IS 3 T phally alladl Haww e Wiilall Yl o SIS Ll

3 35 8 juiall L5V 54a¥ oS Bwsall juoliall e Lads Ciudl aii
b gl eIl Jaad asly gl f comsle alste ud Basas o, !
i suall G Glb audins lgass (i Lol el 8080 @slKy coliawadll
wliag a Lelaa agiSas jliall 5l Jay 1ia oSy 18 pmien cilS Ll U o
s A sl s M [yt O e s o 4 Gl s oS Laa
stlsy Lalall Lueyall pglielan Gyl kIS G STy aa3lly pesleal L]
cgeall @l ey Lasd )l LIS @l aally dadlll iogall sisa Gy
celaiwl - ySabud! Uaulyy Uil 8 an cnsual Jilly — ol Laidsa
;

174



$0aY! legtll celiuly 8,28l Gyl paa Slaliae §yuiall sleleall
omigion eilany Cuslise pi Guadl] ek 5aus o LAY e Bl

S oliaS Jla &lS (Jy 8T gyl Lpuds oa GRS ol jgieuyil jall Luss
Balapll sy 5 (il QLatll a il p Gasyl — Lo gy asdl A Y1 alesill G
Ok L Ldlall Cpall way (ol yadidly o yall any aallpd! g 5,0
b oy el 35Uy Al Gedall (1 0l Lo gay) Ussia 5ué L yuaiall
[P PR U JPE ST PO (P PV PORPAITC N T, 3 5% WOV UM (B9,
JSs eyl o, 30 ST L Jlasast jliall Tabill ol ybodly gl gl
ol S (gl ki elisa 03 S5 W Tk L] daess lelill sa

pladdinl Byasll Lalls colas oo Lodud Jodbes cielsival gl i3 sl
OS5 o Bplay LIS oSy Ludgye Gpaadl cualally o yall 03193 i aSal]
e Lad &l ajle Jly Jhe Ledis LS el Lualidl o bl lede 5l
Lodie paall Lpudas oo uadll 05 5 Ladl 3l o¥yll cmualy cagd
Lage AT po Bkl a1 fuudhon ity S

5 ol agr Al il gaal s ageadil o 5all gy Jlee¥ ] oyaidy
Sua 5 ygladl el lld iy colall 356, b Boalil Lgull CasUagll p 3G
delsd wul YIS Sl Linal e Jors oS il da 1 Jlaall o538 Gliay
JGLY Lty 33 dlik] | Tadlgll clalll psgia Jiiy Jasll b iaisly
selyd Led opSu oY Juas Lol oy Ladl sl oK1yl iy 5 gladl cLa¥l
agane GIE olt3 Jlay oS0 LI Gt ccnlial l) @il ¢ Ley) o 2S00
ll3 Lt Ly ol (upiliy S 5idin saelpn b £ apall dsa AS53L1 aelsally
i abY clealas Lelas Ja ady o Sl Liayl Jlael cdil Lasie el aay
Ul ooyt . aelyill sia Glady Laagl, Cudlll cuallgh s g igas JbY i
il LagS 3 Ll B ulall s La¥l bty aolinadl e Tl )il Tlleal!

.S.J:t..\::s :L'A:\?.l GL_A&? \.D.La.'s'a.'b"

175



T Lelaall doa Lulisll walall elu 215 LASYI Ghill i ia
oalas¥! JS i goludl cillasl ol L] Stayl s Lesie «&ypu3alilly gual il
Lylaal aladtall iy C_-.s...t--.broadcasting ply 3Uas e Lel3y) LalS L Gyay
bl SlaglGlS Juass ans Ga xSl o Laaall 5y Uaseadt Lagill
bl Ygange sud 8l Db g Ll o3 cilival dady L Jla oS s lly
LAl e faa Iy LASH 5588 5 cualall pilid (S celld oy . cpaiSU
gy elld sy (obiatadd! Llay pa) AL sl e guatth ) dlls ol
wlld Gl Lay ocrpyuibill Ju€ elba sy Lavadill Leldy) olbas Je yiiad
aobl dla Gy delan (o e 328 guaiow o Gulll e aay ol wliie JSiiy
iy cipmdis Cay Adeaal! SIS Gl Lyl ey Lall G il oyl oo
O S il (Gaw 5uSYY ool @uyd Lol cliaa (usipams oy rasieas
Ly Lol clad opbyiall guualyll e Al gk yof ilawuall cayusl!
Ldhde clia 553 Jalily aal po &ua ¥ dawll c¥lall Jf cals
Gl Luasid!

bl Ll b canlally polibad) aill by Jud ool i
Ll &Sl adall clll b Lo a3 Bualdia L oulall Gulill gdgis ol
o B maiie olibiie Glial duualsy L JS olS) wlelall o ol yyil
bl Ge OIS (Laeall gg0 G SAT (] adly o Lilatauw iy (b Lo a3
o elohes ale S — claglall e jslias agaal ouill AasSall 5aldl Lle3y)
o BUREH g e puSEIL Cosnad § S aullSSh g ipas uill (uapRT asassie
¥ LAl (e garilill 5 g Leia gl 3 daalll b 5o¥1 oS S0l
Baladl o LS Laselow — TasSalls Susaa Gl pae caly o e o ST sad Gy
pall el Sie pudgll 138 yaialy = 550 Jolse

S Sluula AT delin 43 48 (S5 Lagy AT say saly pdags Jud p el
Bobius caad tuul ol obST abisnadll yalyl i Gls Lpagd saly jadsl
Jaasdl Lygydll edbiayill lasy gslass (utigs sl gl @lpaly Lol
b cud; 13] Lwlall 3 placeall Bugall b e 5 o Lo cuulald £ i Cal el

”
176



! Unloass pdions iigen «[yplad ST caralal i (ypale s Jasass Uslae
Basliie Ldals iyd old o luala oluwlall cuas il wllal G elld Jaid ol
opall elld die Tigsus pui

L€ daa ol SV e sadaall saall 13a s O¥ LS elld Laas
pladdol LSy . Gllae & yua yu all o 2l Lelal oL p Lawy sualiie
= Goalk GiyD o sy e JA Lelaa LSt Liagi — g i< 03 e Wi plases
bl peaa! dnpos i ol Lille i Tl M1y Tepuadl e Tilgd) Lgslya JLaaY
s & ya oh 138 dassdll LU, 353l) Gl san g5 @IS 3l

o Slie e GPS Llall qilshl allss Zaste L Jans il @bl I ksl
Jla] 35eal (b pLa¥ g LA ] @ligy i don pi «Lasge, Gsd JLaaY!
& s (il 358520 5ual Jlae Tows o ALall pBlsll allait Lo libaiadl Loyl
ALY 1ih ety ol 3K S pad LS alas ¥ b by, 3<IY ) sia
pilad) plss adige 3,080 L] o ¥ (e Gl Gashall Jlsks all gilall ccdlall
el (o8 Lllu)f o3 adg o Alall

Of wa¥ (Sa ¥ Ul Leganna jady Lise ud (A Y I Juas il 5, LY
Gl Gyt aa¥ (Sas Yy Qasli Loyl odn oo ellaical jad jlue b Goa
gracad

Loyl aid o Leloa @b,V o Jila sise Lgd @)l e L3 T (0S5
pudaat Lasie gia il ly o ligSIY 1 038 pal3s JS b dapaaill 40,00 50t
Oledill ol el il 506 L oS Gk paad g0l (Sl ol o3
lala i U5 Y el bl Gl e elivuedll & adgs cilS WS doaall
On By L puds oy (I — il 5 Dy Lay — ol S (e 3,08 aS
La13Y (S Lon Judil 30 . 2aid 13 Dlaial S0 SIS ol s cdll i aleY!
Lol o Lea AT g3 gl (3 (Kt Jlay o0 o
dals el

177



alatl alss JUiieal 83gal Jl e Laill o Golai ¥ oda Juay Lasie olld pag
i Cyaadgs oy (San Jas pousigs dlan jal = Cilida ol s claal ALl
e oo il il oolall Lokl i aSailly oI allall J] Jsaall
Sligy IV 03a e pans (ST el KV Ga Teall G Tae oLV I 360 g
A Y el dali (3l GGl Lalall alall 3ol dal I lpgaays ol
ot e md ol ol 0T s L3 Y7 Sule aal g iy &) e Laall UL
A g lad,¥) ayia siy oAl 1 Lalall GligsI 368 ol Ge Yoy ik
i LS) Qiliag Tiago LIS Gl wad ol aulill 30, Ll yiall
sl gelibaia¥l yadll p Loww 3 bl sy 5,08 Usgans Jiig

Jals alall 3ye 3liss o Laill Ga aslill gglasll st Gayis il ey
OIS AT ol s Al o Jlale a e3an g cBiie oK1 JLikiasd] Slen
ctsia e dasll b 2l e Taw e lilaa¥ 5l o Gl Jind J] oo
JUiil o elld o 03l Lo g @I, S o oLl alie Laidy 3 pae ey
e llaal 5l 1ig 3uaall 53uall 5,LEYI

hladl Gt allsi Slea sy sy dalats pasd 13 Glas] o1 ol e
ey sl 3 IV i JLa¥ alis aas e Ueliboal a8 pacas’ (ST fia
Breal pladial (b Hlainy] Sdie dSa cnua SIS ua (] 4yl 5l o3
Lk ligpann 5t BlL Uppass 530 (< Ll olaglal) Kot 3 &alll (,AT
s (b Gaadly Sl S5 (8 8,50 wlaghall Hulias e ol
B,Sall Ta¥! i ol Jgliie e T 1S Gt 138 Jaly allall Joo @ loculall
oLt - claghall e Ladall cliaSl 5a5485 allas dllia oIS & a2 e Y
ol i dsdall i (gl Ggad (g yall it W1 e Lial IS — allall i 5 I
cedlaudl 838 e yiiia e)a

e cbaste Uanls Leinyas o olS Lalasll alalall 5 M elli gy
O e 3asll pand e 3t Lo g b AL il L G T ol Lyt
e
178



o AL I fgeandy Gl it )Y e liel S 8 paia @ lydlly G aal
Lbo @liaay (ol pd JSy bt (2SI 038 aligySile usled 2e (S
Jha 54 138 o) &aa = (5AY1 4,4) @ad alawally olig,5SYE e Wila
ST T Lags gy I 5asSIH el i i 30 degalald o gLl GipaY)

sl Loyl e Laliia oyudl p pund Thlall alaglal] Eod b &l
o b, TS slas oY Aish FLAYT (SEin (g ob pivatia e ol Jsane
basbial ol i jouiias Buylall eud Byala (Ludd mslill clagl cad dbluy|
oA oY) g Ly A e lig iSIYY 0 3gd Ll Ty s ol yuds o LA Lag
wlall e r L JSH LG S ol olyde olue 337 1) .clgll G i
plaad Lpd ¥ ypud ¥ G alha JSit 5225 lig 3 pe gulall Jgant
LSy pyis Ladas slay sl oLl sl adas canall Gy oo cpalall (31
(<aY

L a3 aaas L oyl ellly Lipslan (b 535300 (o S dae
Pl Gaye Usa dum g0yl claslall Ead claglal 4 casioll lhall pansd
i salea LS (N (,a0 8 e qeal o3 Alad JiS Jilawy (] 51 radaals Lo
e o llall 56Ss OF o yaas (Ulad

05 8 aaiiin ol Ly — olashall Bl wladia o (rdhe poua Ta
8aS Loy ol YT wie (a1 LSOl o biwlall &y UT 6 Layuiis
¥ Al Sl I a5 8081 ¥ lae Jams Gllall ol Saie callall JS i Bagase
65 dua olaisall adle a8 YT sae ale¥l g GIAI ) 8k Tyaitia JI5
La3) g (oAbl b asass sa La po Lyte dn il g dlall Jaall las
LUl b ol T o cgpiaadl il peiia e all ISA 45l caly 3l
On Boa] egans Gaags aleg pd )l Juupdl puds Bilala (M 58ile Jlags
$Laall Y pay S il S Ll ks alilae fa (LaLS ] ol ,L2Y)
e Giay ST GlaYI

179



Bl LUl (g By g M1 Gy ey o) (b elld sy O 05
ol G eyl Cplasdll el ST plle e cpladio gdesas Gulill IS (g3
S a3

Jahs (8 G5 1 LSas @by SV 5T Gt pad caag el Sl Lad G5 ol
i aloally e LSl muliany cligifilly clil il ) ] 138 sl el
B 5345 Lasies cldLall) Jals by, 31V sin Mgl cLuial Layyuu 5,05 5
YT 83 a8 ym solad Laga Lajlidels L 3343 o 35l aag! oS (RilS
Lislea i Lot sieall alasnadt Gaaly lallly (sl o Lansill eil<
b e oo JUTY (ke wly sV o I LSl L,k e lale Juags Gslal)
bt a¥la il ) Shiss Sayds diseall le salad 5,0S alyid
rhall i e gb Lo ciad wilie Lawtill @il daiaall Gillall 4 palls
Sola ia dla s Gilh oS ha uits allall Gl Ga ey colall
e 815 @lylile die Lk pgSH o liaddl 83 cilS dua GSha! Leaal ST aaly
M pg il Uascks ol gl

r 180



oldf ¢
o¢lyg Log el

181






e olaia Losie Laaay oS5 ol susaddl agaill o oyl i1 Gaall @y
Liagas o cslS Ladie alyidl ol)buds cutal 5,50 G ualll & ooy
0 a3l CpasaSY g (0 SI Graall e Ll i Lgan Ly Basan Lasnasdl
(5 AY! sealiall

ohag fada (i3 J155 Y el gl pa ¥ e saliall aia cdaa Lasic
Aadll I o yil peabiall s3a Lk o ,uISH iy elandl cad Giee L Lt
stall p Gy cothually il ¥ e Loyl alaludl o kya pual Lo say
b Ll Lia Gyt 35S Jloe OIS Galan 55l L pd, claitad
e (0S8 1l (il ey Tgaiio @lig 5] (e

ke Llla i cins LS Giiaile SLla Lousdl jaé jualiall sia Qle] b
lebon LUy o wiall ALyl Jlatli cLane Gost pinad ol 4 26 oI
A oliad & Giaily gsiliy gaD

JiS cppall Zallall jabiaial aiy Gale waall CSoSH 39 uasdtd] cilS
Caul Ll @ ly301 a Lapud Galiall 1 (gl Lan en ol pday ST Zaall) ol 300
! Taliia (5AT clia sl clighl sia Gaay oS JIKEY] s3a LT aels
N cdaiionl ] ga 5uS sa

AL S Sl e L - sliall olay ol

183






s Sl Juarilt

dado Jf glyyg SIS
VAEY )2l Siguoly

JS A i€ L il g sma b e ol e LI gl 555
Aol Uaskal] (] i Ut o3 Lol i meall iy G e oS
plxel Sy US o 4T iy JUL s e sl 5] (a3l JaddS 9500
Eol! I galaT St Luslaliiag ¢S cilags Jluy] ol Ll Jle pagie
ey Slsa¥ o Tila Uoadew e85 el i Jso cygale Ve epens

Lt Lagen 0l g0 Unadea i ala¥! 1 o5 saltll e o pa sl o
S iy Bugichia Cpall Uie Ga Lyl gy WS S LELAN Lo Sl agin
pall iy gl Ciagastl Blasy Gl a8 (b LadY5) Loyl b dadanas
Aaslall Lol 1T lanskl gy <LogilSa i cpall 352 15y

(doin a1 (il JS23 Lo Sl Ul (£330 L2311 Gl 51580
e OV i Waaay i al 5,0 Wala Jalall ) Jisis oay Uyds Gyt
caalall jadt Jals 3lee¥ o LaLAl

cpall 343 ol Baad I a3 gpall TEW Tyghaytl Silis A clashl i
Jaad Gl obladind oS qagll ciad! dine Gaud OF Ll e 06 43
o3 eopalanill oS all ¥igl 155 et Sl THEH o Gl (o el3a] elas Janas
Gile] o9 cpall 3952 Slsal

185



W yn Uil 3T ool clongll LGalal el Jieud 5l Lowsall 5553
ol s Bael laall Tgaitll cpall Lelalall Lyghalt L fall ol ] L]
Lealpe o Loalill Ll loll o Waa i 52its  pall JA ks Jiwad
3sall oia A Tl ials Ld Gl oS Lgd s 6 Lgmdiall iyl
Uil Giae ,SY1 Gidisl] Bay3ace i 15580 ek ealsis Loaglsanl!
ol il e Laleall fia Ghgdl 55l slgila; Ll Tl ) Joal o copall
allals aly @l b (Jalall b dlin Gaall iy onad! T pualy Cigyall
Lueg¥l d Loty o abea¥1 L you (n BeLuadl (i s cyale W SSIG ol
igie gl e o Susagy Al Dty Lot Tusgd! Lypadl!

LS LS Gl

b o LI Gl il Byl i g el Jls Y G sapang o
@l syl aasl 11 83galy ol pably el S muloany oliialilly @bl ikl
e LSl gen el £ 305 o gkl o o Sl i 080 33 US 50 lasnlally
Sl gl Gak sla ¥l e gis OF Bt sain JSudy cuigs puasa ¢ Uil
LI S3lpall 0in Ciela ol pay - (Lishy) palanionl Galsal i (-LyeS)
LT py or L0 ZEL I JLE ] Bl H3ST e e Ciyglas i sieall Gally
OSby < oala JSs Gunas (5Sabin o gl a2 pubad el (o 3o canl
el G L8 G —  Sau Jasied S daole bty oyaa

Blact i shall 5 58K Lo LU S @S a3 1o LI JalSIG Liavin Jans
S 1Al (a5 BLSA | E6.5S Tkl Tl S ¥ L aialy (LA L]
4 oSaTll o Gy palall Gl o e Salsn L yue Lopumall Gl
58 L8 S (555 Lasalyy

asa Ut oll3 M GLAYL 1S3l pa il il i ol lll o Loail
Slariuny 8 yhiae Lt oy Jraa 5<a Sua (Jibudl Lok ZSE3M (a AT
oAl @loaadl gils biaal LA @ lpadll 65,08 alaels pbuis 80 ,4S

”
186



Jaas gabici G<I puall Galits ucaall GLA 3 L0 S il de Jicdd
s i Ll Sl JLE ¥l claay e Prozac dlyy Juaayy dalyall
oabed Tua o £ AT il (LS Bpadl lisall Jasy (Lias o Livansd
sl o ey i JS L 3l Gl le Jaadl AT 5lSa i aeaal] butall e
o sl @lall ey cLaglyadh (e linaddl o — Jlall aladl agas i 5
ity HSa 1y paall 1 L3

o Locosill Luall Tl Il ilpoll dlais g3l o — pigin yui yaf l3ag
aigll ia Hadsa oK al Lasen i o LpgIH 590 3 (= SUALaaTy Galisa]
L L804S 0,5 Lasas paluiill Gpaleddly GayaY ! Gpialdl Lad (al )l
sall pls Lo (Lo Lasie Uatia Layat pois oyl old qladl of Jia <l
Tgna el sl el wny Loy Lagall yume i ptitll olale uay il . Gla
Josi Gliac¥l o Lpad il Canl pgiSl olacy! (@] (Sl puall YA a3
Alyyh Sl gy ol semn S Lasalyy s o Yoy ol Lasin 593 Tl
(obAS ol Laulyy s

plids b a8l IS Laga o Lalall pline Jae oS dlld il i Tas (g3
Oeund Ay «Dia el cliuall colS aglsa paiall clidge Jalad ge puguaidy
pLaly OlS Loutie I3 Lilllasly | yilas] (i yutie Gualiad! 08l (o ey i3l
S ol al] Tty pasalall o € aall Gl b &iass William Harvey i )la
oliels Sl i pae Sy ot p ST Sy Al Gl o liely Ml i
SAlT 3 aleTa¥l 5 fanas L alS Wil alelad! oY deluw Tl Jasy
ke liadl gyl
e lssald ud Gulill fe o 5SH LS e Gl Al Lilay
Mary Shelley L g b ,Sis o audall G OIS Laseaadl oMLY g alyyUadl
aead g iiia e ol claa¥ ] )L oay Lale Gasudie jaall e BIL
VI PLWPWL[[PRES-BURRY PRUVIL I S 3% JVS- U PR SRV NN, Y AW

187



il iyt Lygha ¢ Lt a3 e peanlil] a1 ebiiannyf i (Feia gl Slall
L,,f.a;,tsmu e s lidiaan i b ¢S pladieals Jilall Jaas el
S el Loy Juatdl e OUS (a ¥ ans aaly Lusall Loyl oiee
LSl L.JS....,U..:‘.?.. ¥ Galowal Jals Jilall Jaas 3l dyghll Gleacy!
e il ol eliad i g gdiss Upaalid GUT pusfials 5a5 Losie (L
IS JLea¥ e Ao s gl conmall Lol A Jasis ¥ o LSt o Lyads<
o Giliae Gt olla 51 Tas o3 e Yoy oGlyabill i b Jads LaS 2ol
o oyl Slpe g wyaa = Lebadl i Joa Ve o dadi lS eyl O cpruall
At yos Lyt i p 153

6 gaa] (s i g cansall o OIS Y (Lod e Tia OIS L s ]
Bla s i i ol ylas) Jaill dta 5US o paadl Gans g clanlats o b
ell3 s LoanS 0¥ (Uit Ll Gule 5LS 591 oSt Lol b Jaa Gsntes
cedlide U wulys opadl a0 w0y il 5 Byale clli jaall
eobiae aag ¥ oS! edlaaall sia I dssayl! Usgosns gyl ol pudd (Sagy
Lovaall l)Ls) Eya Ll yatal e Wailaall 30505 olangS Josi b yuien
bl Lag ey Lol —a ot colil y B Gods Laleaed o gy dosast]
AT oana sl b Gulaill el e Wk Jilia aags ¥ SedbSH Jals bl
Laleaad JAlo

Lasie o o LI gy Lh paads — e Gpfians cpialidl IS g3l Jall
.n.‘u_-uwul.\.m,u,_.s_,_.n lpidss Lasie bid gl — Ul Loy bauay
3 b3S KT aolad] US b 5us )t ol S G oAbl Jaad . yuaall
ALt c:uLﬁallJcLil‘,.i.Ell.L‘L:;Lsuﬂlcbﬂ'baa}a yaa gahlly
lig! Ludyall 5 il uL.J,_-.SJ~1| 6 U.Ig 3 o e aluwlall Jiay
Sia LAV e Jany yokill Iy i ol ,E 200 gSI LSLIE e oI calus,Y)
fadi (pul o by pg<I Janasil (5,30 @_,LL. daas (o) Jia @il wdly calgiad) ol Lile
Al i Gl oSty ivall Bl o ligSH alsdial

188



ol (oo Boalall (e o ST Laa S Ll 3 A0 e psally Slaty e
(0 S 0 S Bty ¥ 13 s Liaal p ke . Lpia a3 Ll
ob Lange T g 5l Lo 3,0 Uy 5 U g, S b Tl Tl
o4 1y Jolas Ula i 1S5 Lelaaa i 8,0l o Lailly 53l 555 b il
b Bloal Si pbsall 5555 57 oy oS 13n Bay Lol S Suslas LT caras
e Uaseas @l S LayLiely o3l

LA pgaageall Gane b Susaoll el o Jadll Wi )3 dd ell3 way
lasmnall oigs Unas Galuwaly LSSy o rie (10,30 aasl camca gl 50
o e (oaT Sty yats il Blanll 138 o) dua dadle ,iST 138 55l
Gl laa ST 03850 i (5a] Lumge Tiadd dyple¥l I LL,¢Sl) cliadll g
Lings LilaS 358 Jlos & Gl el Ll G, b Llew liand
sal Lpwatis illy = )3 paa (g8 550l pgagpaall B e Lty Gy
Sas ¥ OSLaT b i3 o - sale apageall gl 0S5 il 5,501 Lealin, <I)
paeSY 1 ol £ el oWl 35 Y LespSy oLpud L35 o iall Ll alig, 5
Al i B ya ] padbe G,ATuS O )0 paa (i Lefie liga Say (Jeliatl
WJladl b Gne 5 o LS Ciaalpally HUaa¥ly £ Ll Ll gpal
cagdall o Jliel @ad alaaTs

g g I Al oL Sgha i) 5 o Dl i, sSI oSy Y
S5l 0y S el o LlSts Gule] o3 301 Tiskand! LUSbI o3a (ST o a
e sl pamea Bule il (4S5 Laa LAST iy ,5SIYT e cibils sue Lgnal 301
sl Lie e a3 il pgasall 5,3 gauidy phlons” Lui 271 LaKI
() gaaguall

S Sl ippalan Lali 301 @l,Lall s dlaa Galuua obiel Lo ga 1ia
Bigadl oLl cansl¥1y o poladll eyl ¢y o Laa yieal oluac¥l sll ok
wliaedl ol syae Jailly o4 Lagl) juoe payuts sl nd Lal] duays Sl

189



o sal sa 5 ian digas layad Bole 4autdy &) ST 5000 (Al Ll
Jushll e 5ol caxon oaall jyall ya G 15l ATy dulall 4,00 5,03
Gl ia yiuall Wl ylall sday LY o5 Fis 3l Luaall L2l ol
Aaadl @lyySeug Sl Lasalys Llals £ gedgs Ll caasall G

o Gl ale yous oLl Juu s BEAL Glae¥! o alall Ba uua e
elale o Jao th‘tHTMJmsJL&*JIQ‘LB Jaa Joad coaall 5
Yyl di T 03 IS L cauad i Lgady il G ptiadl opall 3 Gl
Laae alylal J ¢ lsd ol e jghiall ol agale o€ GUYT Giall
Ol gl G LS ada 1 iay 138 ] Gua g pay Lebaagd Lol 1L
ol Lasl Lnglpnanill s lade £ Giny Gy distyy Lasaly oloasl Leaa! 015
ol Lada draadl S 39S Upghall Gliae¥ o dua ol s ] Wk ol
Da Loy Ladois alilyna spua ialins Jl sl fia palie glill g,
ool Baall Hlall S ofa Ty (355 03 Lsally «fian B yairm 505 43 p olinl
Al Gyl 568 Ga Tagsew L] M £l il = gule sl dlas Yoy 3
Al Bl Ejall Jass

Saiph ¥ gl HIS colivnall sin df jlia o yylall lale caabally Y
wliaia¥ Linaa Galsliael uafy wigs giulas] GL& yay (Alan Hodgkin
b s AT e e o iganls (I ale Losie oliyna
lacs¥! 3lyaal i Jpay ! Al padied Ghaw 5 0ad Saaill oLyl
aSe o dolas el 1 331 ) Joat @lillad i S5Leall 130 aavgs ol oS0
s "obeadl G a5 (gan plas ol (il gy e oK1 Gl
o llay S Bl M g gand 5al Ube i cad e Jpal guly Lles wie ol
le cie (e (B iclbll J agy canall (i et (las dow sbua
ol i ball e 3,528 854y

190



Andrew L.uSLa g,uf dia jaea¥l dhishy oo Lo Al jLiall Gliac]
5 liac! sia il jial lged JSYI G Go o it (5T Jaad Huxiey
LAAa3 o Kbl e 6] (i — colagald (53 palia ol bk p Lusly Gt - foa
ilS Gluas¥! oSt Gaa jlaall GIS) . Leia JS ciualio ia dhad Luala) 5]
b Qubabll OIS (alebuw Sue Ciide o0 Jaad Y15 ¥ @ilS Ll aa I T
iy Saag Le Gap Yy conas dob polad b Gaashiog jde plall ol
) By Uay cranall Jals o LSt ulad luaSlag (xSaasa g i) welll a2
gl G e Ly

Kb oo LM Lpalga b oy Tigall 5,91 0¥ Logalad culitid Lhaidl b
Sodaall LI Gl e loas Dbgill iy s aludical i Dale 58 LuSa
Al caanll GEud (g0 550 oyt Lelhsuly AUl ol lasy) Ly, p Uaiul
La i ¥ sall

soladl Lyae ccgll o yiat Tidhs Ll pladiul QLGN WY1l i
oz od clals aamall yyall Laydlyiapd Labll Ta3lll 5ulll jlaiey Luaall
G plaianll 35 il T pgaipeall olin Ladusll il Ga L 3SH olia
T e pamasaally aall iy sadl elo i agnasaal] @ lip] o ,5SH dia oIS
o1 ol oL U aalally  (agsasaall 338K) goball wlll a3 950 58 Jla
b ol o3a ypay e Ladle g il au i Hlaall as LS Hliss aull
cligal oyt slall sl jyallsLii Jals Lo dlia o Zulaall
Oy e LAl IMA B yubilon Lpaiigy «Lge iy Uaall Ladall ol al el i gaguall
RUVWR [P FQR (P
askalall ki Leied oal) Jaabastl 4y, o Jia Laabie (el faa oIS
il aladiosl oyan Hlall Gl e il L e linia b HUY
avaed Gl gal HUS 1AL K1 Laall sLoA ¢ Lt £,la pgsasall clig]
Of Jad oS0 = allall e e i o papsaS (8 Liaglpmdl] Ly 08l — ussa

191



o (olaaSlay JIal e (xSaisn Jac wospall oo celli o SST asiill Liakeion
alelull &lasl Il apall Lelatud 51 VY ale i Y1 Suay oly Al yaai¥l
Headlls (] o fole Bassall (xSausa dayg) @ ALK

i Tty alig sy oo Blai dalyan 3ld (il cdlll ity YT
S ndashe ey sy cndl &l

OLS g ol ol b ena ) Al aliadl (K olay s gdpsll oL
Gl b pasill easill 5 Sia Sy (pasiiaal 03 copall o) b ooy (xSatsd
Aln . paly ol e slais b J258 5T Ll S @l lasll Jgaadl o
Ala s ¥ JEILy oSl Ll 1ia e b el bg,XI T e 3K sale
AT a1 S lls o Al @l plocdl i Gayhall b Taglall" Ga yu I
Aaglill a s30) ALl Ll Ly AL Ll il i dypnm
25 Ll o(oland! G S conmall 2 ) M T Qleae¥1 il ) aamg
1Saash padgl LS o in 13ay LA LLoasy! Jylad o LS oY Wila Loylia
relly ey

alaglall o 1) paaall slgall b i (LS el g S Gusigs o of
LT S ey U e [Lindll] comall LT e i,y Tl <!
sina uae Gl G y3a Liloh Lo Taglia g 3o yiall Ll [onmall]
ST pulai el o daa Vee v e ennns o alath U yis Lawis o8 0S8
o oSS oA o Gl kel Glaal 55ute ay of Ko

DL il o e il ol Loas ielas (8 s oLy S uitign sy A
CLole S aladTal el Lo geal!

Lo by Sl o L ¥ oiBia s JS Jaad of wleae¥) e o
LSt pdd) il JaaS LS paall Layglacs chualio (M 5 il
Lo Binphos caliae¥l e (15 el e Yoy 4iila (i (LS s G 595 oA
U Lol e platia Yy e Jguaall ol Lusila @lipas e Lemile 230G o

, 192



JSUtia da g 61 e Casigen o o LS ¥ gy LapUsii b yaleny 34
Ly dlabiall b« puats pudy o oy cellon i 3lloii 8,08 e Wailall sie
il 8hilaas Lukitie ol b pal] alimg o @lisl 3
5,L8] Uil e Lnilaall in il ppuaguall @ lisd ddais =alS La 134
comanll Yot Lol Loga ppraalisll clind OF Sl o wikl pedyl) .cuaall
S5 Ladic (gl assasealls paill 053k Ciga @Blas rinly o) ua o
o 0 b S LAY 2O s Jaalls Lds b cuae LA Tuuiy 6,50 Gl
oo Usilaall a1 Gpa gl pgaageall 138 o aas aay ol 13] Siallie.
Gle Liatul Lo gy — LSy opSausa <oyl L GG e Ldyuan
GlEAT S Y atas Ulalas Gala gud Lladl sLtie 5 oS — Jagi 5350
4 0SS (soa ¥y Aaidliie Lisgsi Glael (b Lugsna U,(S6T e il LaiSiay
ouals LA a5 assasaall @il dandl peds 3 call lyaill e 5528 @liaS
e pasigall el e YT 5ue ayae (SUy 8 5u Lo a5l G plhall e
S 130y ccuaall Ga sladle (5 Jshe
3aa3 e (51 b LY Tass Cigen Jand pgssgeall @liyae oy o b s
LELAN e WY1 LS alagll oyetd (JU Jore e ccunla TELE i
LSud b gyall crhodopsin rauygasyll pculs Ligsall 5 ,lges USEIL oliyall
Jall Ca i o lisall @53 (Judill oS cransanll @lisa Jads . opall
asgin = amestssl] 0 s3a cibatey il s Lasie skl jlue] i
popisall clilpd o 3ad) baald (o B8 Graggagl) Hlacitl Of duay (el (]
DA assaseall oSty Olad¥l (agi Lasde 5o JS3aeli e olyad pids
Bl Tusy lelic] cuaall 8 Susaall clsaill sia

Mﬂld@«m‘z_ﬂmu&w&ﬁ Jﬂ'J‘foJ‘Aﬂ Ul\,?li:.;‘)” PRV
Blad b il cleli Sy ol 6] Gt Gas Jaks caall oL e U1
s ST ki S 31 asatgaall o il Uels elln wiiill i o lpad Tus

193



g._uAA-” Y U'“:Jl s:)..:” u’Li dia \ax.u.aA” s Jm;: Ladie u...S.a.u.'s'._\ ‘CJ&” u..n
(.\3:,:;3 \;\3 ‘5.:\” t‘Jf‘U“A'”J :;:s‘,ml o[,.;;.i]l o olelds J;S...tal Sﬂl 4._.3..\.! L\,i'lu
foars gabed b uadeatll 15wy Ll (S ST sy e e L300 i
candl JolSI Jshal! e

Giyide dasgio pash sl oo dlalS oppue w8 5,L8Y1 06S5 O aa
S b ey wams O e cnin o Jans 01 Ui agsigeally Uit yag lyandy
oyt BMELy il Sl @it LELAYI agaageall Lol 3k o Lia Lo
o puptgeall (LS lae o Biloy dua 3,08 Gille eDginals puas sl 1iag
‘}otulu.iA~ ‘:L,S:nt_u_._n_‘;:\cs‘).ai SJL..ZIJLIA'S:.IUBLBL“@«.;.\;. Y-"GJL;'”
il 13RI LAl Sy acpmnSY g Sl JS — Laa I bl 311 Tillall
l:.u_)s.a "Junior Mints" ,i.a¥l ¢ Lailly Frosted Flakes" iafill 3ali il palll
TRV \AJZIJJ.A.A” S&E JL«J o:\._t:ﬂ ZLL.M..L:

AL e Lgdh 0 Losie aslall Lo junlls dasdy craal! wuasiow ¥ Glial
daslial ais 3l Saall cuaall 51 1 o3 spany depbs jui daslial gl
Lo Limy sy yadaa ciigya] iad] pantll 335 Jhe Gl Kasw J3ST s
dlasbial Gkl I Lalill Glae! b 4as pls il psaagaall old ol Loy
Vil Jf biala cu sa laag olall Guilatl o LS aua S8 Jaas ¥
Cpla paliall gibudl Cijle O padl b waall aSaill QT Tags Ll abudll Jud
e asiall pabsiows 5 (M ipall 3 Gl y sl yads Glenn Gould alsa
S LS (Al ela i el pushads G a4l Gae paga
Gas b o yaen ilE e Bisie Gynain (530S 4 gt Gliad da'gayin
Gl 5iless cal ol ygSH e Jama (31 pgatguall jlase shiniol 3ymay il
oM Laad U3 sie salall olasiall 3olk] Ga ol o liaSa JIa) £ &l
(ol il
peals Cigpall JSLadt (a5l olsn Livme o Lula LAST UL (4S5 Glual
Losie couaall fle Sagagll agardl ;i 1ol ya tetrodotoxin (awssigas i

194



wle Sk 138 5 ol p1Sals Liliag cpaapeall @liuda e i cquace Jsa b0
Sass Sady el il alliag L Gyl 8 308l ol fie i liac] Lo
U ST gl 1l 138 065 18 (G0 3R01F (8 s Ge aSadill Glga 1S G
1Ol IS (g oranSsiga gyl ety Lt cpasall JS b Gliae¥] G S fiLa
On Sli 53t 5 o My Il ) JASS 1 Gl ]yl Gl i
3OS Galiael Jae e Lailall b 3ala L2 Laal 5 &ty o iy celld
SROD g (S lgs¥ ] @liyae (e (6f Cilaay aly Glie cilS agpaguall ol gis ol
gl i GLEAYL sLagl Loaiill (0S5 Ul L jad cilly aay Ll S 5, LAY
Aelidlyy e Ul 333000 LLL Saddl gl Qaalall Glla (8 GaSgigag,5S
Al dga pneaia (s (pnabiaiad ol g

105 Liaall Guanll Lutial Jass g4 ool Gaay bl b JyaSH o
25 5 aa (s Laomilly dysall sLagllh G Lay G oSIGEATN
Uisaall coanll LA e eLall (hods Joas i Ulall sia iy qaea¥] oy
o¥3gl i G, LY e S e L ST (LSl STy LISET Jaaat dl Jas
O pgedii] o aaspll o8 Samuel Johnson Ggeisa Jasara Ba¥ LS opad )l
o Lol S 535l pnapuall clinas e Lilad L3l ol paall Gilasa] g5all
pla

Balasas JyaSI Gulill andZenyg calall o p seal 80 ykae 8 jguns LRI 4k
Jad lgiad] BYT e daldl 33A L Wl Ggiats — claSa 15l o —
elS ABlas 3 Sll uadall slilee il agsisall oliie Jialis Liyas
mg el all A Gl e baid JyaSH Jans dua 3 yS Led] Lalall
plasiot 8 ,uSH Lasdadll clidiudl e oS de Galill 0,8l Ciuatio b
ra S o palaadl sl Maa Jio awall el 3l "aliasd olaal’
e peine (M Sagall an oy Gusledl dalyall b e i p Yl pglae 1Sy
Lo yeaall eld 5o ] ya Ol (Flaubert juald Ciing e yo i) - clalaal! £ e

195



plan’ g daull i sedin i 3a Lyl Libaall i3 @ilS Lo o ppadil] Jud
(ot
o5 Losie iiating yie punlill o8l Llay i puadill clibee b sl ola
o 5a3SH (s pgey (edobl aliBY GAYI e (dilall Basill alylal Gilass)
obanla 8 old Gl Qlls gay Sigmund Freud uyg, 8 sigeas ISy byl
i Lls Lada palyd cuyats peld St Uiyie ude pualill opall
cpalpall Gal Zaguay uayall cpall wlibae i 85000 cil€ (ppalS ania
alepall o e oSUH ayad (UHe ;S50 ISty Lha alive o plolay il

daasaa =0l

Jae LA celli a2 ) bl LuSlay (pSaass Jlael A e sl oo oIS
Lote¥l b aliyall sia e i< oyt Jyast Jia Gl (5aasill slya
woiliay Ll olac¥! jylas yue cp¥l elinis Jae o Sy Labiac Liaudl
S Ui oo gl o B0 a3 i g g (e Lt L3l 023 03
e e pdiT Cigew allill sdn e LedMA o adl Gijads Al Guasll elag
e ciad O gy il bl dua — agsigeall @liyas DS Ui Lags o
g slad ple JSity Joall Taliall cllal) caraly ~ Leloe LiuS Jrualis
$oubaall Lialyall clleall il aa ] Gl euas — Lasaly Lulatl sl
Lalyall i aSaill (Sall o posal @Ses caseal Qlill Wadl oyl S
8S Ll ¢S ol a0 (0l puaall b punsipd] gul IS SN G
alaae o Wi Jaxs sl @lpo¥) Juicdsl 3 seline elijad b Lagesdioly Lis
Oro Largame Ll oS oladi aludial oF) Liaglaad! usigd (Sayy caladil]
Lelals 3 Gy ST alyglie i oSl pgaigeall alisd
CpanSpinayT Ll e a3de) O el lan S L raga ulay ol
Lpolaiiaad 3 Il Glaae¥l o Slsed! i pudgll o oSty <Liali gans Lo i)
lySan Lasic (UL pudse o3 15eYl puas Loy leall pina o Ll ot
dais 3 05815 o8 Gl pgsagall Gila laae¥l b 5508l (ranSgipag 33

”
196



o paiall Slinda olu S bl Ly of pptelliod b olS a0
e Uaay Sl padd ¥ Loailly (nalyio 51S o gt g3l csan oo Jasll
LS daseally L o LY cilS Aacalgll ope¥ Iy bl ol Lpadh LSS
() sl gl

e T sl s LyB¥T G slall OF xSatsa JUi LS "Liedl i o’
I3y = @ lyicdl o Al &l Bae Jia ala el yidia cilis Jof = Glusy!
s < Oleaall Elaa i agaagall 363 L Laud J] e el 3 Sl
= Ja ¥ aliaaly o satill slutd — Lol S LESH ol ool €Y (B Gugrune hais
oA Lolall oY lall §34aa 53an Liayk o ligh! . L Glons J3I1 algall HL3al
Jib casala ¥+ ple b aa OIS Ly ol L8y 1 Jlasy 3l Ll phaasd
Y G Gullad et sl

197






e BN Juasl

duiliygS il
Ol 1AVT . utgalibaas

LSS 5 SAL BLall JISET el el giaad | 8in Gya cadll] el JS J3LA
IS Uals  GaSS e (pa] Ty Lpani i€l o] cullale of cinsnt gl ccipn
P ccunanll Lt wlsid e 3l Ll QLAY <ilS @il o3a e
Jall g 35 e Lt L3l S oo (e b KLt sl ga¥] i

oY A Jlas 1iay Apandl il Ll ] LSy b Joas 3,080 US oS
Yasy craY) b Lie JS latls Jas didtee ool Ead J53 ¥ QliacYl
synapse ¢l Lgale Glhy ll (Bgadll slag . Cpaeae (51 p Boad dJlia ol (e
o S Tag Wiy cilS ‘(L:..s cudill” s synaptein Laligall LK )
gl Go il e e el Ty wyme oS! 5K Ylaiil coud o NARY Lilsy
Hasons Ll Gn ot (i 0005 gt g5l e oI

H_i‘;ii__JL'JISJL,_-,II dghaall Jall (5S35 Slayaas of 5L (Sas iuS
S5 03 s colac¥! oo gl b i, SIY g 35T ok a3 Liday Lsliae]
355 Ay bl e coalll of,< fie Lehia 5.50a0 Losse Buyiie clisd
o8] s el Lplans Lo Gt o o€y Sl s lale e elld pay -yl i
353 Gl OS5 aly i GipaI1 05 o 3] 080 L8l S LeinS g 0t
St Lad S

199



Slon Bl i sl alle (Lle Ggasly Qo o y0e Jay 0 LYl o3
LS bl Blad dpuly Julll (8 Jasy S N Als] preadll sae Lide b
JaiS| G ueaall jlgadl Lolall agill Jal Saie ;oY1 5US colpaill s3a 4pse
e Bitial g luall sl (b it sle @ caliall o juad Sy il < L
ok 8,50 clS a0 o3a @ pla Lo oS clely Laly Galls 1S caaa
Dbl 6K G 0B GIS B Gl Daki ) S igaas

Otto (sal sish sl oV lae aal Laily Lall 03 IS . Le )3 plainm aly
b pLYT Tsaad wal JGI agall 1S gl b TGN Teleadl 3 g (I cLoewi
Laliai e Loyall Gl cegion of et ol 3K gt Goa Lage Gla
e i SSE O gl b sala Logea cpdions aly elgmaniid 301 Gl
4 pla Les

255 05 (Laglins 1S G o) iy pgill b (3 ien i o5 LI AL i
Bualall Leludl i ala g = (S0 U1 ¥ 51y oJulll Cialia 31 Dla¥l 4]
OSI Ly any pla llin 05 ot~ il JoB L00 3 pla fygay — el Jud
praeal 2lS (8,SKal0 cule plall JaB LB 5 ions goel HS5 LS cBuie

C o

Gl sl sasl plB G SE e D3l aldll Gail o dale oS5 pl 50 60
eyol Lo tommall e jauad 3 ullh wsatl Tk 4l @slS eputae I oty
ehlall e 50l 53 anslod ] consas Gpdll o LA G 48 — dlad e 5T (g0
Saatia faaly L5 el o Logoald ¢ 530 cpesioid Jis o o — LIS ALl
abos LS (ol il il b Uspall LobasH Laalge S () Gleae¥l
£ ToleasIl 15kl o a3l Jas shy = ¢ ol of Ualiis OUS 131 Lo — il
S daag Uggad | LiLeasSl alsll 30 Gghacddl yue o & coliac¥! e
o Lo Bt 0 e B 0o (@il it SO Gl Jelis of LAY GBI e
Dla¥! Jans oS Sl ! 13

200



OLS G iyl e lale o HISH e GY celld ok T (ga8! p Uaid
paiall Gl o Giyas oSy cass Jylite i Ladl Lia p sliiall fe ulus] 4l
OIS el iy dayg dasdans Joall Jualy gl (o Jlil Ganill 3 salew call
) candl e s Loy Lagudass IS Sia opliaidia Gagls (b o L]
asmall IS Gl Joliadl e il g 58 S (1 g il (g g3l
LS Suan ( SBH ghatl 1 Sl 132 e aas Ji a6 JY ) Bl Uals alaly
S Folis gy say ol ] 403 Gl (Al Walits SIS Gl
Lall Gleac¥l a S3Y1 Sl SIS 3laball b Cadl SOOI Tagy (Jolad!
el ol S i Ly Jailly Gy

Lo o st Sl Sl geadl sia i 6T 5 s (557 Ga sl 4SS0l L
On el Bae o Gl (S5 oy € oy 0l Lile oliye aag Loaall
A5 I B33t agsagaall Gl o LS 5T Lelans Lao «lae Tasils il
Oa Bl Lelibalid JS 6 yias alualyd Jie Jasi oAy o(gif (g Leila,
ian gas bt jue gilaty daadill Guanll LA sl b iuall LG clelis
o weld JSd dage 4y punall S (b cuaall o labla b dfilas clia says
Gpae WS o bua @ al &l WA of Saay @l b cuaall edlay
Loball el o Ly ol )Ly Jiis 3l wlisyall s3a L meurons
sl Grae oblely piuad! LaS Gt e aa¥ Gl Al dubas Laiaall
pal ol pstpuall olsid il LyTaall Badll JolA - Lhla ga il el L
LSl 335 g (Laa Y g TS Sl Gliae] Jof ot Jan -

caall jie L, ol LY Jisi dsadll o, Loy e Lk 2032
iy emaand! GuTall Giplall e g ray Ges Sles Jansy LN b 5pmilt )
Lt 3 Dyl s yae Jamsy o JUH coaall g Jayy 8 ganill JiLod! [2n
Y canaall

Gle She il 3lalall filu by Liasaall GLMA (o Tuda JS o1 of celll pa
IS OISI Lise 53 eyas Llgla o clo 550 d BSG o) A b iady US) (gl

201



e Al Lelysl dla G Lall fuea o ,5S0 HASG 3lalasll a Tay w80 b
Lo lud Laby elgall Joas Al LOLAN ¢ Lo Lpudiny Lo (d a1 il gl
O Lgale jfiall o3 el e — Suusa cdliay JS&5 (I alewss AV ¢ [9Y)
Gle Gl Lo oS Lpagd i Canl ggpl selon 3l LaLaY ! DG o3a gaal)
il OO papall b LgSIaT Gews Acceleransstuft ¢ Lol 5als Llsall Jd

(b ol Loy L] Juas

ot Lt il b sy 13l ecilide JSb seiac Jil Lalse JSI
b Loseas Lanald 11 TSLall oLyl p g3 udh (o (3l coaead] 130 ] L
2S5 () Lila] Ll 0 S 548 J3UI (5520l Glalia o waaall gal ila o
Ll S 553 ageaill cuaall LA e BLLS Ghbiall Ly (Al aliy, XN
Y1 s R U )l Lasie (L SN qausil] paiil) LiLa] Lo
QSoals dun (puisa (b guull Jha Geadas Lobes phaa le plall o ol LS
AL G Gl sy

Jaeay die 6] Sua caia o ceball b o 03 s el Llaall 5 of
clide pi o ST Joall Taw o cid il cuaall ks (auaall Sl
Jae g ¥ a8 e JGa Gaile J3GH Jb of ST clelosl e i pgsseall
e dsmaald (ol Tawug ebial (365 ) K55 SIS Ll Ga B,LEYE sl
claill B S Gussa 5,50 LIS i Y sl allall o Basaa el
¥ ] Sasall Laalll a3

o il b Jead oAl oliaya ol pe ddlia Jihke AT Laall fpwa Gy

S2a3 Sna el 2BLIS Jaad o Lidadigg (e US iy Baa 8 cuanall LA
AST el gy cgpaall Uny JeSiam 51 dpae Luyis paall J3Gl ans
sin 4p i Lla ol TSt Glyal 1) BN 3a3 Lasie dtd! 5 LSH Zodla
alayy e 13a¥) paliatel slas dua  La¥l Jusl I Gumall I s5le Lale ¢[3aY!
oSl el ga Lgganss — Lapaes Tialiadl A l1 5,815 US ki o3 =y Laglay

202



¥ L1 (0 el o 3231 JS TS0 eS0T gyl i i 0n Lllsyd 5380n
Al Y nu_ai L;‘I JREW]

oo pls OIS gt Jlael sy Taly 5l e 55008 o laaS ciaal
Ol 51 39iy e el (3 b Cplas o i ()3 Bin Ol
aslala 1lS Lasie fpgiie Lol (il yia Sy digandtinn 1518 Lol
Sllals Y1 g ell3 jud wily dlae TiaS Ciya ol 2l 581 agilaad o Tadke
tsoall s fll WoLA o 5Ll S el 8 TUAN s (i e 250 S
Jaay o Lisgiad | el LA (M oy Lasie cgpunginnl porw g3l aaall aaa
g | gy pilge i IHLsY ] ga Gl dady Lo Leloe Juna Go f s 0¥
Ry S pie 0S5 38 alyBtl Csiabll S ¥ (Y1 el 830 35l e
da ¥ oSl Laa d JLaiad | bola LyGAT e (81 divac 4o, ] £ lad
Y elliyy plSals lpule 3lins (I Bl 8 pn pualn Bl Gaashl Guilil] gpansin¥|
Lol LA s3a Jaa kit

Laiall Joalasll e will el (gasl GLAIST sas &lyiad] yaye pas
#3 Ll LSy o1 Nancy Ostrowski S d 5wyl (aunils cilS Lot aaly
S &LV (I clyas g pudeall 05l o liniasn pay daal; 550 @3 Lol
Layiiiee i casandl Lelae I il 35 Tl (lom 0m 252l Gy O g
s Ll o8 @adll P Lo Supas lnle SIS daalall hidly g ,la
o a1 13n 3 Wgiitia 565 Laiay Ll el elld sag epuiall Luuylal ol 5
slya K3 cilS bl LA Ga i3SI 51 I cliags o LealaaY LilS de o LAl
Jio YTy pande S Lealii] ol Lovioe odEL o4y endorphins (pd eas)
edliiiall e gyt ehlidl wlyad a3 Losieg S aa J] origsll ol Gaaogl!
AL Bulan o ludill adds 6kl

ol Gaay Jshl Bus jaind Lelana b Gindel oS @585 (i y9u3¥ ) alge
3l «P. G. Wodehouse uslasgs .z .o J Bertie Wooster iy 5y Osgsd

203



Sliet jumal Gl gansas e puall o fapaly oLpelisi! e Lapll g Lilas
sl Ggeaslas ahy Unya ST 13360 o Lalla agia cypallas il elily] JS
Lypaitdl @ lip¥ly e lisall Esa Lis Gs ,ST L jae caval LK diayd!
s L ool Liiayal 1] Ulymy gl n S L il Jaks LSl 4K
Lol i yeailly Sl pilib I L sa I sy

Sl il Basa LE Jal o by agd alodil b Uaye AT o2 638
A il 3, gy Aasdly pacad (I yie Gunlally Gl ikl Gilye
st Ghaadt VG Ul B b Loaall c3GUI b LaSay Jalis
E oyl pualsabliss] olride i ela (luadl il 2Sa3 ol (o aladiul i
el e 5 UGS Gpiall 5,00 elsian s Lilay 4 Eli Lilly (LS I
LSayel &igan ob age serotonin (nigig i ewukl poaall JSUI OT Ggdya
Laidie b agaal ol a8 oy cuns83ll oK1 el GSI G LuiSH elliay
Lunlgra 9408 Sl 3y B ol ay LE UYL ppilinad b Opisiasoed| 0o
oSt «‘)L;Ji Juail Llaas Ciguw Thorazine [yl sill Jie 4y3 TiliasS 5ules &
b oA Bl Sl o LA algay caplll TS T al oSl (Gl slll
oalre¥ cliditin, olia cilS eaay Gyl ale il sie damilly &l
b QAN Ladd (S Y ((ua e pLaSY Qygle L)W g 55 (Sas e Luliall
b pilaai it o uSH Lgaid sy (ALAI selia g yundll Ga SIS agagla
Dalaalf 63

(syiene i)l Byubilio 5ud dejls Lyl g [ JI] sials 4] Juass Le o
S]] o sl Jaa Lyaabion al el Ga ST Yy opiTg el
oligiose b pSaill ol una Johal Bus Jaall (8 jalew GF Ty 3l Julill {sha
Oy el (o Lol oamall LA (e S o5 Lo LaaSy Lalih puad (pisigpad|
o olsaill b Lalhll - Toylall alisyall = el aib] Lo yuu gaas Uil
Bole] pl (S ABGH A1 ] dras o Lpwaaad B Taay Lpiia 2l Lla
Y b o of onisigsmadl o S Lo g ¥ b Lad it o ol <(uabiatal

204



S Spmliatedl Sulefy yroaill Talae ollay] ki o ¥ 13U e JSy Jas
Sliyall o wasall pa alaly 3155 LSl S YO 5 ia olisya diigll
aluya po Mol Lo ALl 8 US, Joall o Lpaialy «pouill Lula i Lubastal
JS iy 3 cpigig el (o B ndicall LiaSH jaas oS ¥ (JoaS ¥ jaadl
ol Ly et pdiys ud gl Ll Gligions Jhily 3508 dejun pank

doa kel L (3lias David Hume assh wiils ubSu¥! Cigauliill oI
N % [PV [P S YU+ PRV YRYCRU § PUTERP VY ) R VA SV I
ilpall lad bl sigs i sy wlling Lo 3aloss oAy LBAL] cload sl
Ualyd LS Losie Ly 0¥ 1 5,031 ey i Ghoss OlS as sl aG2L
03 JS 5l 5K LT paad s oS ol il Gl g ¥ (liia 4 Glay il
Upplall BUSI yae ol gSH g G bLalS e b Lugrns <l clad dll
P Laall ldin jue gilad Tyaidia Ll S wlinyas o duanll aLal
Jaa §5Lda S50 Gabial (ygags oIS dia ouEl JYA 1 5,S0 wal 6 ok
65 Glaas AV T 3all 038 LS o ayilly wlas w3y Al Il (gl
Lajpaga o8 L0 S — Ldee — olld JS agdiy

L S0 (il Lol g, 5SIE il AU aaall 5l (o580 85
UJHLMGU:JI‘QLL_',;JIJ[}:YM a8 puiin ali, SN Lelaal (g yqma
O ins 13y Bydlis 4y, BSa g3l Huu€ aa ] paall Gubiie cald Ledla
Voo gl Gl oS0 s ol B Gae o Gla T pedlis o €Sas Yola fae
ULLLG‘)A fase 1ia g d HAS S dacdill Tooiaall LA WJL.L;
oyl 435 . CVGLAN jo 8 ae b asaill sue Silas LSl ,4<I ol LaY!
Q.JYIUA;IPIMJPWJ«&L“JIU;J“ Voo yois Lubaael Jota
aliiie o) duay o I canll I ety Landl eblill olyad sl 1661
b bl T Lol of biud jydia (e p sl el Luaall G agaaeall
Unilaall T yilh LS5 plasiond LiSar €1 o 3 138 G« a3l ALl
Al YA Gyl (3 siaily ¢l 5 Gady Liedles e

205



basial o8 USE Gusngll Lgigs oo ol o of 00 o i o b S e i Llaas
b il ataals 30 bl cpmenala¥l o Saa 3,503 gy Ll cpailis
¥ il gl alall ¢ gqll clipal Ladadll dgaedl Gyl cp yen ciilad
Uonialy Ggam s5liels &yt pals Sty Ui sl 06 Lasiny sl
@l LY 3500 yiuall Gl agageall @licaay blie i Giee Goliae] dass
pos - slel M Lailall 3356t Lopeaall SELH el (o sasl sa Lo ) alas3 s
waall @S uis eyl gl e Guala¥l e JGH adl 5T ol ell
Lias Tocalss agasll o a3y daamdll Sy AN 5,091 ot Cigan
e Saa Lay (6,83 Lol (5SS Ol - Lasay 33uTS asaagee Lauds LY dagan
alli Ja gl

Lgadtll Bgill ¥laa Sml Al S matll poaill 0¥ Lk ol
BT g sy il oY e Byl o lavendl JS o cdliaf 31 AL
LAl alas JS caitsl Lasiey «fan Zasady dpill Lalb L) colgicd! o,k
53y wad il 838 (goill oY lae LilaS Cigu dusas blesl Joall Locianall
Aaslis Llai¥ s3a e

OSE 35060 o Ol ayae b (ol B yunad 5,SIA lilag,l L4545 43
il eyl radlall glfiall — Lgald Binaednd JSu83 3l olb (Gee¥ WL,<3
o Lo 85 1all Lo Cadl wlilae Lpae s diga cans’ OF oS = poaa
s G5l Say Tl 5150l ol bl i agie 3 ety olebu Baad (GLOA
Leloa o Laolialy dsiatay (hyme cmpial 43 0S5 0 aay capie sayy Gany
S5 Lilad! i ol e Gt sal adl o gy 158 Ledliki uaf o
Lovaall @)U agpasall olavas oSElgle Ca,255 0I5 Y By olKl
el A AT ety i GA Loasill USLSs

Simy

Lail, I bl i Tal i Jygh iy e 2y (¥ Taa mad oSII
29 Bayiill slin Bl e 3SH Saadi o3 pabiall Hlaii¥ e a3l LilaY]

206



i (S pl Bagsa cliad oyeh — Gils - Lple i oS alyall e Jiss
ded s ol (I 8 20U S0 Tl LuaSy (o ¢ Bl

ALl Lall e liyall ayshiy b ppaaill SSESH alall e ol 3T o8t
pesval! USE o gll L5 Tanadl Lunaall LYAN @3asly a5l 5yl o« LyeSIL
3 aill LB oL ySIG Ualall TKutl LA oy Aalon Gilaa]

@il Ll aalyll callll ia Sl o yyaall JS iy ceda sLall JIC&T JS
00 adS Cuasy Ualossss Bl AL Silewyg wilanad| £ Uiy oyl Calge JS
Wiaal A Ll SH clia 8l 838 (g ya3 Blual (lSe I 516 oo clia ]
et g1 scstladl ol sopaaall Loviaall LA J3a Glaal of oty «ulaill
Aaw Jadiad | b oSAT ey i dld gay daalall Gl Glaal gl
Bpad) e Lali Lo pons 8 paall Luadt (o Lcabliadly L0 S ¥ lad] 3llais
La LS o dauld Slibus e pgas Jl degame i Siluy als Loy
S S Tadtll ygill 88!l gkl ol yagdl 238 cas Shass (La

Lrsan LSS oL SI L

o ol Gl JS 1] il gy 138 syl Jumd 35T g

‘,lﬂ ‘)A.Aa.:u” QIJJ-E ‘.‘1‘; _):l:,:l 48 ...E)___n_.ns E_AJ-J-A --.z:lt_i.u J:\A ZJ[AL’j L,:t‘,s:!
S n 108 LS Tl 1350 o Lo T play Sl

«Joseph Priestley  Liu 1 e

WAA /% LI Zal ol Tusle Zasie”

207



L sy Sao gadf Lo

Abraham Lincoln ;1S alal ;¥ (e Joseph Henry g 5ia cis)ysa el
oS5 O Halill e IS (Sujal plle rla:.'l o liiels dhasd alyg NVAVA 8 oilay
Sydeatiol 4 i) waa e Shea sidie o 1 e ol LAY G (Guyge (0
£ 31l cascal GSI AL Gigl puasa sigasa pial g AAY] @bl o assdl
G s Laa VAVY i ale uaguall s Ll ) 80 5a¥1 Lula¥] yall @l Losie
£ ial il sa o5ia o Hliel Jlaial o bladl oo uiy Lailas Tu 518
Gy Llgalh llalialh iyl putiall il (o a1 iall Laralyl a ocil jakilf
Ayl G Seaall olaladia | JS L3 ugse 33e)

LSl &lanl b 101 macal dua S 3 d alal s 0t o el
alliag ST,00 Geial ISua e GLSs aloas¥l phaall @l plyilly 3,501
ligs (g o e ciem e il o Ly Lialy (i jaall i 00T oy s 4l 590
138 ¢l bl ol (ks 4led ST i ids 503 il sy LS
Aranld e pw Jaoasl Bajla g gy ¢ alanat] Yy pasall padlll pgrall o o2l
ol Y 8 guall i Mabel Hubbard Bell Ju o,Lle Jule Gag) 4%,y oSas ¥y
2l | sl 15 G 1] 1im g5

Sl gian Bae say 6555 4l wlelu] oS8 oepida duags Ggenss] pulasi et
ala £ ,A%uY Dlad @l jabia L6 508 058 oS0, £ luall i dalad ey b
Sl e Gast La Uayo iy cobiall o sy eLs] Uglaa b a3 cGalall
Crostie oo Jokl plid (o1 g U] poay (23 o5 Platsall jageadll b Laga g 53]
g o8 Ma 8 a0 <Al Al L) Lela )Ll omill calSy Jads

208



NAYY i e Lediey Buaaall LIS 1) OL;)L.U GET Ciasa po ol a9y
ot el s Ve el (6 1G] e . l\,...aYIJ.S 5 Sl sisa Gl Les
(Qgeusd] B30 g

b oy 5 lan sl o (ganashe ¢ g QI CBtISH il ot
Sladl 35S e plief o,lul i) (2andlS 5 3a s maal elld pay Slan i 35l
Wl sagy L,300 eand Ll b Lol @lilaaSt ) aliy alladl g8 Luy ol
oy Bl La g i Bl Gen iy Ball Tsy waad i saeloadl Jf Jish adg
2ol e Bals ilyall Bugall Ga Y1 i dsasll g Usiaal elldsg conay cilgall
(le Sy of HERY (waa oo Ldioad Slia el lS o 6T 4 JUiy &yl
o [easSs] piall Tl 5,01 b SliSaY] o 53Kt bl b Cazis
Sl ey, < LY S

(3aln ghy (S sgall alis mlays e faelia gans IS @il QLA alylly
Wl sag 0y Caal (e HAST Laliiie oLl S8 dla Pl ¥ OIS (glul,l JSala
dal (srae Go paicdl JaST ign (Gasdeally (SUH) JEH ) ags (&
aay Gelbinl 53 oK ol Lasiey  Lagall s3a ] o (3l 5Sall  Lygasa
ISk i OIS G0 Gy e lacadl il cleldl bk oS &laal el ell
ol L,y € Lasie yala

oAl ald Gl ale (aill¥ 1 S e Lgale Juan il lall 55,800
o 0Lt 4y sy Bipall o Loyl Apslall Lagaall Sl Yol o psaes
Jaay Louting Lo Clicn gy <Ly (i Lo JS €l 3 puw 5 oJlac¥] Jlas
(il JiS ity Go ] i s S0 pla alid gul OIS Al ]
ol VAV alat Lull¥) oS iy iyl o o alatill e samy 4555 a3 elld pay
Glasel i Ly aall aligl) culy e GLASH 3ie Mgk Gy s allp La
e Slaygsd ayay M Cloal Lirad L8054 bl e 1 lilly|
Lelats Ll

209



pSall A a8l 8l ly Gl (31 Gganaghe alily (paloylly QLA £ Ll

Sia Bagage 05 ol uadtll G Ba¥ (caaally Goa Gaga o sLie by o= Ll Zalll 13

3o ¥ = Gaapls wd 58l il e adl pelaill &yguan Lol L0dlS Liin) 5us

Glig Jad (9aY) (gay95Kall o8 diye Loelyg Lo Gl juins ygay JI Juayill

ol wlulyuy selad¥! Lliall Becquerel Ju,aSu LA el juiald cig
Aaalill Gliseds agiljsdll olela (Lo Marie Curie (5,<

508 sty anltl aasil oo pelbaual 5508 i ialed Y1 ! s
NARY 3T i 4l ey ST 8 pieall 5Ll callall i gusl )l ol pdse e Hz
Lol o O patiall Gl L (i LT ] oyt O Leale OIS« 55ra0 Glaga
Slas olsads glaeas olswdl jiaYl LEAly o4 cuddy  gas uai S
JalS Sty il Baals (10S5ke gabilpn manaly odill Laga] alilbdy aliss
Gite aels 1Sy cuall ] edla 8 pudioal§ 153d] g a0ll G2 e Gy
sl lange Cyal Gga

Glanlose Jysad 3ab3) Copall aas Lo Lillay ol LagSall Juagill (8 danlad s
Laiey gy lsl 8 aeliy yodi i yalas] haly gmabaly @iy salé lalyll i
podeall ORI e lisnad Loy ags @ld Lesed] yladl jge oyl 4dily]
pal bl ale o Gulidl laly claloca puding cil€ &yl 548 5 ey
Lolg iyl Laloall ol yacadill iaea callall o LLAY Gyglic b &aslall
ool a2 A 8 Lt o Gl gl Taae iy (il ppilaall
Jhal e il BUAN (aall rali Sl peli (<GS Lay Lagles il Zllal)
“The Office L' ,aLuull . o on g groling OIS Louingg .ol yull cpikal gl
o2 cishon colS oliyall Uniga Lgalads o 4, ,ASYI Tasll e &a
skl LIy

ilag y a0 wagd B dalas ..\a...FIZAF ol d5 J] miags dils sl
s a € T S Ll Bsma gl o ool s e (Bipienss i

210



@Ol 5,L8Y1 lula (Wolfgang Martini i1 )Le pilailyy JaishsSIy  2SOOU
Lilagyall Il lyugas Jalas s Ll WUYI Gsall alsdll ya1 gl
b il ol Sliiiead (b eopall aay SO Gytas Ualis poal
aal (Edward Fennessy  uuisi 3yl Juld g o)l b (g9-adl (o ,all
"Chalin Home Liibayll L’ yiaill allss e calpivald pnillas all (punsigll
[JLa,UI] JGy aaiand S5 Ll s e ppasad pue oa e Gl
sy (ol Gl e 5T o Gabiad (€ 3] [l BT] ens 0S5 o Lea! Gaua
METFY P I PYPPRIPE PO AR 11

robasnyy (A Sy 3 wad 5ut e Jagll Jladl (GuS6S g LA sle
Sl e B0 o ST ecypayililly gaall als Date iy o lilast ol i
alaay iyl eli (b Lasyal eilS 1 Liall,ll grllall alaagd pldl
1S sl Lpamgs cmpal (311 Jligye paal il sl Gl i esliall £<
s gy oo il Laglill i et 1 p g baill JuaTal Lgaly e iyt
O Ug e Ulaw, LSan Lygall 5,00 Jaa Laa o386l 2T 530 <Roger Dumont
AL ULl T gl eLgalas e 8 lin elld g Bl o paal (1 Ll
Calaly (gans e el o5 GUT G ligs Uaalss LS i iy Laalyiel
May oy dilad Glad Lo JS lile ) S dalae] o delow JuB caliy
e e anil ¥y (L

ol ale o8 Liduyil cgia J1RAF GGl 5500] sae puyla 5,1 Jasi!
(i€ Gela oS walial e Cighe 0¥ daialyia Bydad Ghle dua oyl
Boy Scout. & ¢Su (691 48 5al

Sla¥! i ceadionly il £ ogadpsd olal) 8eal Loy 147 25
S Gl B omall @l LSLA Jof aad S0 b coe bl dua S
1336 ual (John Collins yulsS Gsa (o li3lEl Sany b punyls Lubi Gasle

211



g5 Uas ueeal i ducludl i yaSealy wyall sas gpuaiall Juraill Tuliod
CND (gy5ill 3kl

S eilay way 5 ydilin Lesal e Logrlas Loall 5y g Y1 pf @S
Sieadtia g oe Lt Jsla il cunlally oyl (IS e 613 cutidE b ole o
oy Lasie (Guytiall o5l eliisann g L (S G)las las b il o
sl QS Unial o GLASST Bale et eyl Ll b dleef Ciiicad Sule)
by coalall e Jlaa i @llais) Galyial LASYI S350 Luaia 13 gally
asbs ¥ caaidgl LaS" 1By ol gigss oAS ilaa b Jals say s 33ika
Onll G AT Yoy Lo (8 (e OF 4 (g0l (o 1550 858 (T Joaill Ja )
Oa Jalill iy Bie Layyy Gl e B Gy ydiee Jof IS agS Ll oy
4 Lalall Slay

b OIS B Gumaasl b S oien T (b palaill s @it 06l Al o5
13 OIS 6T a2y cuabiall s3las] olad Uialyie Jlag VY. i Led Wil Ll
paaadi Jal e Glgiyil 5 Joy STl saliigs asdion o 850 ld ¢ 16
Gaialy gsidl] Laala I 0aa,l e JASy ol balad 343 (S Las J3ST ygualt
65 il aagll e Lisaall alle say (S Jruasill Joa dlacl) Lol Jygs 3550
sl w1515 o LAST Uialyia Yy s el (57 b Lopll 0da I 4aySS
OIS 13] Lo e «laa calll (o ale sas Aaalall i Uil Sue cilgall cial b Gl
Blall af oo dai L JS 52 lia

LVl IS G (S plaly (35 GsSalead! (guly (b Gloalin Jukid any
(illagy — & yamie Basl3al0 o5k bl a3 cpigiall aidhe) e [ataey daalall
Loaias Lol Ligll Gllgan p s Tay — G ol Ledhs wiiel Sl Gag) e
G5y e au JUki i<y

Oe syae dachl @il Llall s Gaa¥ Liaan gide (Sausa OY1 paal
eall gslall Gulu¥l Jsa Slaal i, VYA Gia i lial Luae LA pan

212



Salill dhia) praly LS Luaaadll Uy penal s Ldd] Glam & s g5ty
Suasall wgill IS5t i paluy Dgaall ebyaill i 101, LSl gonf oLl
o i Laalad ot Sy b LUK 638 iy b Laall Galianl
oo Gl a2 )Ts Ll i B ulhe e (gasl sigl susaall i)} VAYA i paseeS
(laln eaal oyl (b 4 canm sl sayy 930 iy M Jasi 3350a e dla i
b wasall Glaga b cialill 5,5 DS aial Gagaad Gy Busill o LYl i

il s Tde b dala o lale gyl ans VAN i s 0000 T

213






Dty awsully Edgd aruully prcol avulf

LS slad YA o LELAE Jasiy dil S oliad e p sieas allal
B LSl 305 Gulad ey S ol pay  LL S o liat Jrand LAlaal iy
lalyy celyiy aral Liglll claagll agilowd wlds 5 cluaid &6 ung
gpoadions Al L0 ,eSH 85ga¥ US JAls Saas b — Gaddiy — ciual il

el sole = sl et ll e 5ill el bl adle S g
allasll Lg ol Al Cahtl VAY. 8 w0 (g3l <Andre-Marie Ampere
Ble - Lud 1l Basasll Glia Uial il Dpub ball ol elilae Lol <!
Oe) das NAAY i oSty - (lf,:.s.'l duau) Tandem felix :a i sald e 5 9da0
b Lyl clorwall 3iss Guladl amp juaal Lo 34T a3 Gliy o Jagh
D 5a3 Al @b saad Glia Taliws L@l alall LT L0, 5l
(Veerrnnnninannann, ) sl € N e Lasic L3l UK ellw 3 Tuns i
VY Jiti Lasiey «3iats 5Ll Ge faaly Dl ol Jois Wala A b 00,31
Lo yas Losie 250 58 Lk o s 150 pmael o lake (U5 dranad vl JA (ypalisi S
sty (3 8 S — e 1050yl | — g YT con Dyl sl
Yo - @lin S e Dael 00 (gpbons Lo Biudy Bl 5lo b JLast¥ 1 Slen
Aol IS Jlisd | elaasd (g~ oI Gealin S

Ul S5l aal Ul gys5laad] 3530 ) OIS LA Lami
cligySIylsia JS7ads S Al 58l b 3adall AT Rl caan I
038 Joe coad Jahid g d (ggan 4l 0S5 ad (L, LaS okl it el 5oe
byl

215



ptll il dasgha 03 il 58 Jan i glalyl JSobe @l s ceali
Oe JSI Gadua 545 Macquorn Rankine (aSGl, ¢ sShe Go Lpladl LY
Lagaadl il pavay gay olyion (ad 4B 2SO IS glalyliy Ggmnash alaly
a1a ] daasll b Sae Lwall 5uall 838 padioaly SBT3 5 uaill Sl
OSI Repoa elynis S5 e pdiye yUad ellin 0pSa ¥ B gl Tl sLewd U
g Sl e gl G Taw oF 3 ymas Y co3a gyl Gl o i3SI Gl (S
Sam € ] Tl e oS,

SLas il gall el i Ll Uslad Ll 038 penshs xSl aadi
Ala cilS clagllia o . A LaL St jubaally ebyUadl o dasla sl L
prm peany (i L 00 "Taagly L8 Ulad) L 05 e s O
ooy Gt bt Und IS e o faie 38 Gl Gd Jladl 5o s (ypoite
Al gLl (g Gl Jiate Hada aly (M asla p s agiphalE G Laie
— laadl Bud gine thliws Gunds O cima Gsashy Sl 4500 il "l yd”
A e glalyli oY lan aal Liljigigh i oda il 58— 858 gia Il
Vo'~ pdall 53 ga alyilly Lo by, LS 3005 BBS gun uual 6] i
38l 132l I — 5 i e

bt bt Uil gay chaly puara s S oluaiddl sia AT 5K
omadl Jadlly ¢ i al 6l al gy o by 5osilgdd e lp1 GuaaBl] gay AT
£ L8] (1S a3 el a30as] BT oy etile 55 olivuad (gpad i g lanl
Bananll TV a3 Mad Lyid 5 edad] aalill eble

pileasdas o el Boklaee (s Gd e 58 Wpul LS ] s K L
e UK LSl LSS e w35 o Julas Cigs Swaaadl YT ola (e TaKSN i
Ol ale G G s L pas cobagiantl sia Gulid J Lala (b oIS dlly Jai
Liakall alipall 5a3 Al slaall dlais Lo s Al <33l Uguw Ligyla ] oo
paill f o laall Juditiy o485,

ol doagiy Glas 5i0s JSity agls 04+ Gy o2 48 Gleaall G aagy
ISt Jaadl bacugia lian 4BA (o gabsions 31l Juall g luasll 5,03 5 S

216



GG Gy Kjae paie cinlia e oy o g Uiaad o ash pss JYA alilie
caly olean 5,08 Jusa o ST Jars o 4y elld pay iadily pluan Ga Ji
plaatl LAl g gl i Gy Smn o Lyl 40l 0455 el yo LaS (e
abaall laly pllacal ly (Gloasl ST ga Loy o La¥l dalbias Jlasial a3 gLl
= Vou o ea gt bli = ks ui Lt e Lkl 5 aaly daly By i
lin SV galsn Gigons cro oo ¥ Jall cdgll iy saly Sliaa 5,08 e
Qb Ladie oSl agadl ciguall o 5K feids i agidlaas 5 0¥ &l jas
Lealill gpo gty pild oLaly Vo o latiay cipam allad 5,03 Gpaig ciigan pgd]
haiglt caaly o glas oy a3 Lo Bl Gl ) g las adila of Lalia]

9383 il @ lpaaally pball il panss g 311 85l Talias (i

il rdl g Lol GLS cdaly Gygmasily cpagy g9 by sl Jalis Gy (5
Gy Lgpbown ps A 55aall 03g! (S S Glasa le Gpud e saiay Slulll
ludinss Uaiyo elld pay il S wbiadlly Unaa o Lacdl o fygd! IHA JaS O
A (gl I Gllaill sl gual )l dage Of o e logd] @liia b plKals paadl
oo Bianilf 558 ASY 558l oY las bild . Luday O Juadill laaw gkt ¥
e T Lim aiyi Tad S0 eells Jais o LeiSay (3 o Lodeall Gaalall o
Oa pans S e ety oo (S O galy ad s p Lt (Sa Ja oS
a3 Lane 3t i ol SHY|

<&l paaiialy VYo b Giglu b Glua iy Ayl e oS Ls 132
- Slaall 5 udt u.l..a?l iyl daus gall Lalylt c..}al\,ll Aayailly — daly waddl
sda Jaal LAl JI Ja5i5 dads $dlS 3 08 WJadll a6 a8 & e Fiadll
f".'t-ﬁ:"” Syadll b3 08 . a1 sas il L (Sas oy 5,LA] Ji55 ol S
oulE3 pds 853 o Jlos BLALI Jsa selay 03 JUlly o el ] Ll Ll
— 5yilall Suall Flall G ol Gulis @l 3800 Tay ady o blall
g Liad! g Uniaal (a1 0l 3,5La] GasSal 5y dansn Lo gy LUSH b Loy (53
e i o llaall Sl

217



9o LA LSS el eIt Gulid of J3 Bpal! le Jons S8 GY dlad Lalys Glaxi ol ol (V)
LSt Danan s La - B plle syae — (SLilla oyl st Lusie 50015 g
Lt (b Glad cilbily g 5illy alsTi ¥ 4ol Lalh cusal 2S5
SIS Lonaall ] Gy las 4d i (g gl iy b Taia 1S Wy o Lteaall 5800
Gyt Gales Blala (aais g (o311) Bl faes Sliks Lol opuilil] fungil Liainll jouaill
dso Uy ilila g 155 coaalall p i Bll' i sas K8 Lipcays (Goall T3 3 ,al e
el Uds b Cuaralang Dl pagani aaly - (VASY s0ipiasisn) Lar bl Tilpaall oyl
] Tl Jaall 13

Obad sre SLall pias ¥ bodi 1ia oS Legatdanu e L804S dyall Lafida oliods puaal! @il (Y)
iyl e SLal (S Loy (e liS dany Laa 50€ wa ] ok ol lalll o velld pay  Ualsd
O G310 laaSH Ga Yy € iay 13 Ualyd pd b el o Dopgad] LUSAN 4 il & o
aehl! b ala I pand s cpmill e Tl Lol I Tall
Ji e O ABALE ciSaall op gl e’ Sas elipll e gige b LaalaY ) L, XY ade
£ Oas BV gyl sal (b ol L3St Gaall g Jeliall b Judil ebsy , S aaa )
robiyladdl 6 el san dalsasl
cpisall Tasale e saias — clyill — guiaall ou Telo JS pol” ol il . Jilaall gl jyall ia¥
Slel b OIS Ualgi oF g elyi V0 Jha Gylane Glyd wliylasll 5 Gavw 9o 132 . gposainal
@ilyd Joad Gille Ja o< Jle alyd sidss Unall Liaa fle Graydl (S ¥ e lyySIL Gassall e
g Gl Sl Ge 13a (3 (LS AT ] Gana o Ll le Lailaall ol XV adly byl
laalt e Lilas als b 5asll puluals yaddy jaiaul Ualys 5 cosan 1ing — cpisall Gabs g3l
i
aptiall Gl Lol i byl padins 1 I OS5 ol G ylda ol calaiadtl a3l Gy
o) s ahy ythas Gy ssSUIL (LS Gloall (b 8 oadl Gty (JSTag s Sl o yslall g5
coubadll e dad Ge i S Jgaaia 23S e die gliia caad 4 GISy (gadlad] &JGH Nl
ool e abiaddll o 4yl aundd YA di sy Guystiadl i) 8 Gatals €3 slef Losie
oalpall o3l i ol aludiond 05 Glans oS0 amly il o )laie Gl (A it 4 I leass
ell3 saa3 01 elale pliow ol Qg€ Sl Ly g Gl il bl

218



Ley- sl 5lon Lpale Bl cpunlly 30uSa Luala) wligla logand § 50 dyf pus| pladtuul g3 (¥)

Wlaia s Lt 5 Sall aall) LSS0y | Tk S bl atas 53 5035 LeSa il (den

Baaly Lsia Gl S cpaal 5lom oK1 (Rl Lyllay pn JLall po LS 0Ty Ul pins
Bl s il Y pkiel Ualyh oS 55 oIS bokd Talia

A1 g Jrass o1 lalyi [ehiad Al il 348 (e i 3 idan LaS pisna o saly £a) s
oy hlaid] By L300 Jaa &G 74y Jasaiy SN cielias g1 gl pe alall oy
WISVl Umga G3lall 157 o il yubie LS Lnasnll Eass Ualys Gall g3l gasdygill )l
Sleligal gl yaae b LS plall Ualyd” gy Alan i Daall 55Leall Tyladly
L il el A=Y EN (Yo T gy s Tl Ban g pumngad ccasinaly) (slSOLG
(il Ul Lallaias b opaiad 5,50Y1) s 4l paga Sie Ludlis ol jle e G, las

Jaal Ljall puddinly Haid b phuss (Sasel Gudigs (David Hughes Luidla asils ya sl oK (£)
Blaneain aas e Lasalgs (3l 5t bh Losie Tegae clibib sy oIS 31 I sty
otil b aplall Ciala i uadl G JBa Buyb

o ot p byl a ki fin jiis o3 i IS GF il (b 5aIH SLaio¥) L3y oSy (o)
LIS Ll Tyadtio olaseen sl b dalaiiual o3 KO 5Kt cllalll i eboaill J3A Gty
Sl p Lt GLtia s puuslaliing; 4 p Lol Ualoay ] Spmy e [iyada subas Lol Sy - Lsa
WtV On ulys Loy — wllaall o Gupdiul Slea bk 03 Ll Lpia Uday Lt (306 o igsyiadill
ALl i il s TSB! oa BUI i o

ipa e Francis O. J. Smith &uew g .1 puailyi Djladll Gpall Tal jut, G uysa iy (V)
Talll cani yuiad o o3 say gl 5,33 Balll cuesd of Lola SSlyis sl faely Maine
wussd g LIV alilaf e G paaly ouiase el plige Jinls S elily qadd! Las,5
HST gas OF dslang gusgs Lot o5 o3 s Ll g 48 1S 1) LaasSall cdlagaill Gay
st sl SIRAG E1S

Elisha Gray (/s Laull 553 o ¢fa] (ud (Jlall 13a b elaill gpe3all e Lt dlia GIS (V)
o> gedi pd i 025 Ju padls o bild cleli day p 1A 36l olaileua pad i) daall o
S U gia il dya eyl ia e it oo Tkl UYT 29S5 51 b el GY (8<
oAl glhas ¥ Lilak Ui s yae oS o S0l Lo 5T o paiieuall padiply el Ganal SV e (K 5
LehLs] aa il o150

5,Lal o a¥h G s il Gadall Giila (e 30 ¥ Lo Ladis Cisle Lasie daaws (g3l 11 (A)
Lesa o byl elld I et Gty (el GaleY T3S0 Jaiddll Lo o Gall lla] 3
sl 33 (Sal 3l g, Gady LY 5T l) LSO sl lawdl JVT ALY I agas
(cusall pacs o i carnay G, Cislell 391 Cijhall e paddl] goc Losic 134

219



pey 61 Ay lad! L G Tyl S oy Ui 1S 401 sandll pase oy cagannaf OIS (4)
igann 3928 Sl ol ieall U Gosina :linyh i Gl

sl Ly g plSals faa,SH olia wdi (L) 138 fa b gdie cgaas 3ol Suads L

AST ks 0 50e TSI Ll Jiss JSal i paadl Gaan Gaa S Gaaily Lasie oI

ay Ladie baii . paadl Ll 5o T alaud )3 0S5 e ptlil] Wppuns (520 (3 Si — U

3308 (K Yl 13 Ungiada 555 51 oo s S @lons Ciigs Gaid ST paasd ol cigen

skl B T Gyl SUS san a3 ey s O sSiag Bsma i Gadieall i (g S pa

Loy il el il pladinl

hagaad) Laidl g5l p 5300 oF Juilly (Sall o IS Lagy saadl 1 ] Y pitia 5 ol ol (V)
£ baaall Gl elloadl fa Loyl iS5 Sl SV G 8 yaiane &l Ga cola Gpasal Wl il
9 O Sl pdngs p Lt o pSall (5 pukiians 61 ) Juills Juags 33 iS5 sl SLySII
sy 33 G o buall Gilas oluhliin pudygy dli Ga H5ST audi G gy g ladll gola siseadll
A LGN Lyl cilS dlbiy «puualalial] Jladls SA0 J] cilas Sa L (5 0k @iliy, <)
CSall e IS ! Bagaad] Gubadll abidsy Say J. J. ThomSOn (yuesh ¢ g Lalsal
e ibida eLiaS slpa pn 61 o Aibae (SLT i i Gl e lagaad] gl Badl oF Cupenss¥
ATy ks Zatiaa Gilt (g, a3 oS0 g Lol
(i omalall SLals o Laalisll S8 p Lot ik Shgat Jae Gosh Gyl bayaally ,a 03a
Lasieg ¢ G5L 14 Uabras Losal) Lalill o 036So sl Gl o @ligy S o p Lot il
230 gags elead LI by S Tl e it ccups¥! plel Gola Cili Tuloua cilisyas polaca
e gl Ga Baaly LagS gy pualy 18050 B pa sty Sl s Gagl byl
JSts oL pdlE (I GAT M ciila e ol 3 p Lok ci¥T paila S e oludaliin
gl i 0 ygauil] 56 3l o Gads
L e o3l cpalisall Juitie LSS ol I cali (YY)

1ia - phadl] o e Basise piais 3T 3133 Jay Lyl Lo Sl ol Sy el i1
S ol Lpdimg oo Lt s eggpd o Jie s (301 5asibll Lyl 601 s Lo ar
Qi Bla dsay e 8,55 sl LalS ol ST 838 (rn lalh and Tola g Lehiph (005 Lagill agdll
oo el Gy paall 13a Lag! pasisishily pyailpsall o3 Uppans ¢ Lall 130 Jla3 o2 o Lgilsi o
Ayl Gesd Yo

Blsh o lio il B3 Lie Sk 15 V080 b Ly gym ik cpn il 21 2Ll i
clias Lo Jin oy ol ol Zalls ally ol ioad] sl ylale Soa i Taallia IS 1 gyl
o tm e oyl Lanie 2alS Taasas Lallad) iy ccbiphypall ns o Sasliang eI il
oandl edas

220



plle copahaa by S puad 5al LU yad Lslaiall 353l Ly S @aa TELAN Jawalaall (1Y)
Gl g o) i €Sa Sa 1 @il SlagSI GF s T oAV aalal] TR Ladby i o Lyadd]
ki "effluvium 5 el &lasl” JF gol Laa «la S o "humour LAY aaf” U5) cual
SIS ddal ellil field Jlawy charge st 5K Jos oMat LagiSEiopiu e LKl gais dya
Lo gy = dyan paiia Jlas 0 Laiill )y S o Lasie Lo I (o Tandd] U] e Ly S
L g Liemid (gl g 350301 Ll by Il cpo ag prans 0315301 (50l 0 500
8 il d Lila] & il clalyml Skl Jlall dba

e ol Athenaeum” oLl Ua s cai€ Cyge GL Ciuags Lae JiT (GLeaY! Gaay i gl (YY)
plla Ly Bosall olsaill jlas Gae b salall Jid cludly )l Juad b Lalyall sya of gul 6
3 e nray’ off (George Biddell ANy (sl Jasas gasa seeal! galball glly (SILI cllal
oS Buandl T3l L yJaill] Gty Glae s o (5 a3 "Ly Glae Giymy ot
il laghad e yuitlly pasaill e daall 03a e st o [ ik
om fuylill GBS i Ldialll Wadlll e Maans i ool pd s Gliazud ] Bale i gl oIS
Sum o oA) B e st oS LA shd e Tatiala Waadte Ll ga il I (gal, i Jlac] sid
by LS and aiy L sag cqdsall oylse o ilss GT 33 Uik i Ll 45 plle IS

! = LS ya Wl Tl o Lally S (pa TBALE o liaball coansS5 Tl Sl Teasigdl Lals (V)
o 13a 5K Badlly HLal e paay s lagle SS dslas (Hlalia (Mlaga Glaaw lia (S
Lagaadl Tl I Jaall S5 o i 5060 g g G apm B,LEY1 b apsdal] gt i)
bl QIR UM a3 51 gl ] 5300 Lipaas 3,8 Jedli (Sas oJSU iyl Los, LA
W

S e daih Cosdiane ualla¥l yae GLAL Jiluy oy Gganashs GUS g aylf Lles o (Vo)
g daall pa pGatis s palid Gaiids Gelliwl 6 5l oS ) SU Gaaa e Saaly 85k
la Jelis fia QL ) Sl yKI] iS5 gl bk Lagin daly g Jolilh paaall Sela oLl
Ooall Lt cilS jadl ciad 3dhae S ) elld Jeags o3 (Gl e pSasiil| pakell po Ualya
Lo jous LaLaY! @l XY o e @ilplle caSI 5 8 ial J3 ol XN oS jiuall Tl
Bl Gy Bydll Jloa 06 Uigmatll by KV Ga GAISH 52 “pLSI1 138 o g igd! Gaall e
ans e Gk Jait i 5,550 @l SV Gl oL I Ze pu Guisia asd] yuns Saaay
e il

iKY L i Gl Ggaall” ol Sl Ciuay! ~ “elyill” rllacas oS! dabad a¥latl 38 (W)
a3y Tall pgedl O eellly Lalyd apaadl e Galll pigs s guadl ] pidba = Sl i
aila pgr (8 (Pore i Ga L AlL dasal ik sa Lasie Gaay b siaa Ha SR Jualisl]
S Eua dale Vile Gantly charaal o o logll e gygia St elinsd ppm 38 (0S5 OF e
alag Bae (3 dasal e cliila o) galall elogll i 53 Jand Bilska 55a @l oI
Lo Jany i 3 0S5 eall o G350 ST lepial i ol (S8 sy cilias 3l Gaall e

221



Sl Sha I a0 IS dasial e sliaddl cads 33 50 Glds g3l sgall 13a S Gay
conl ongg eliay s Y1 gl i S50 Y (O laseal Jpm WS SIST Jlatl G6S  gagil!
' il

130 (Lgadiga b Lanylha Lgiai,y o8 wopall elli i daseal (a 5331501 Tl caiiil alil ya szl
ol Bule Tadk s i o Lin (g8 Jlad! o s - aall sl e Ty Loyl o 32l
am G (Sas Lad Goll gay aiill gl ada adgdll” Gy 0S5 s

Sl gl o o 138 alazadl] yute Glal a6 oL Jlall yuiis ¥ Tikie i lluad) 5
ol (pa 1Sl e Caand LIS (65 Lasie eyl s o il b e 5l b iyl €Sy
b LIS Lialuall 5801 ¥ las Glas 5 Sa 3 wdall gu b dlba o ¥ eyl
talia Lol ity cigan (oa Y1 guals pgaid] plon T 5aaly Gasi as iUl p o celld s dacun
J3aSIL p yiie Jaldia g lasd

pais e SSIL Joans clalad¥ S b 55 5e OB L] S 0S8 e o Luill @l I Jis (V)

(e o (555 43 el T yloy g XKV illaily (giid Loy ella plai o3 of i aLeY1 ] Gila

ot ssadl Bl e Layla 35ube BRI LS Loy Leta 51 JaT 03 Soas (Ll

Lale] 5 Glass ob el Jals b chiad LI Gusl e 5y Jlaa dads Lo . o, La11 L il
A3 i i ALY I aal55 Lo peadl Ulle claludara¥l

AT g cila ass (b il e ciddis 13] iyl Jlgh Tuuslaliiny S clage 3laiy 3133 (VA)

Saady Juina day il cian ] gl el e Sty asd o @b, e s (e

e Gan ¥ AT Gl uad B padll JIf cpmtll el Taa ¥ gt puad it (Eall

JISS Gl pda Sadla e Lgas Dy pai Gillie Tayge el 05Ss g ol s

Gudll Giniatll o lyal e yudall S i Leali ll3) U b Jaea G VAN ey Lad]
Jaa VAT Lol Lelghay gastadl cLadll b el 11 5l dilyia Tge caagl 98 (p$S

ay cialy e p o b old ol o ol Js e jsiall (S0 < AYT BILYT S
M abs I S Lasie alid e T30S Tt 30li GusSE T sl G ayans 4ty
AV oo e Lkl S Lage g Gl oi L Ciaad b AN Iy ale¥ 1 113508 JoSl
Jaal Cigaw Wi pd) a2 Taduil] Lopll b 3,300 1 Loaill e (WAL -+ Lilias Ciaal (6T) Jue
Al BB 533 gy delan o JiT (g o) Hle (I e Gigany (30 a JiT i il
' LY b saludy wolebu pudy ans Lowadtill Legasll o QI Lgilkd

w51 b by IKIY T pa Jau s ¥ 15U colaghl 23 & €Sas Gyaiin e (5T 30 1 5 (V)
ani g 1ia oS e B judna @ liudsy Beal) 838 JSo Gual celld Jais L] LYl Smlagll sda Jia
Caait Gunla padiun ¥ il of o 3iaill Gpall kyball b Lsa clivade gy ool
alialall o Tkl Lo gaill ¥ okl IS 33 Japaglly g 3G sie Labiwall cllialll i Yyans
— aea¥l ada Jals Latill elalladl e Tageil] e¥lall Lald - Slas HA7 5la gl o Yseall
LR gul (Sl Bal Sl 5 Las o3y ladl Jandy 8,500 g e

222



ool T3y ] by ey s oS lSa US b gl f o Uial ol Slaghe s o ol 51 (Y-)
Fredric glasil elyyusyi ISy by = Gysaudely Gagaie pasaly ud¥1 Gl 5ui s NAEY i
e 0ia Glla L colS  Laladl Lol ! clingl sin gaal b Yyinta JI5Y Lindemann
aulll il a3 3y geas cendl pualy JWinston Churchill s pis gty sue s oA

L AN LU oyl s b ] ccopall A Jagputs

e b Jass OIS il Paul Drude sy,s Jgs Jlael Sl — gotaall 311 3L gigad agas (YY)
UL{, ol LlJMlu}KLJ r'.;_-:'a.‘ul CA;JJ—_H-_IC)A:) 3l l;JLlL c-n_aai .\.BQSJ PR PN U"i
.‘)ﬁ&é'ﬁou‘,‘,ﬂglw\, 3 jsiuo Luvad ole pasa el ydl el — Uad” Oliyas

Uaa yui il Lo jaiy Gl Tala gy50 D5 o] Sua alaaiol i o et B Loy
Ll Ul Ughaad! L lill 5 Al pa] 0 S (ST Gl Ly 05 e bsaill i (23K 134 &iaay
faa ga LY Lasd!) ol jyaastly Slad! Jhiw i Glall ggaa 6 o)) jaianl ok oI
A L Baam JI5 Y B Jris e o5l T 5all 50058 puase JSdu Gauksll W5 Gl
SV Lalidl Qupailh (k] 2,053 o Lalas Wl il (S s 3 slall i Ll
ool Lo oy 0305 ! il puud) Elan G Tins Gl pls Lo Aminia il o g o
on (O yemlall Al Unialys Uasascdl o jliga triads ol pladsiul (Sas ABles Ly _,.:=.f
Moz Gl uid 33, Sopa¥1 el i Lasdiall JLee¥h (ST ya L Jim o8 Gag uaipiss O g
iy (5] i o ladge as Lo e Gl Saas ChOrds Leawll TSI alisY! gy

sle L,k Walter Kaiser ,oulS ity Jlil calylall LS all L kil gg,0 £ iged dswal dsa
On o Tppaldl o Loadll sdhaa to 0SSV fo,B7 g CBalll A6 i 6 jall ol IV cgalaall 5,30y
Andrew Warwick (Cambridge, eliy,ly 4yai1y Jed Z. Buchwald allg bl . saa jaya3

MA: MIT, 2001), 255-303.

Wealeadt sty 150 e W k1 el (a3 €85 Langa (glall agudll LI Jae corew 3o 138 (YY)
038 Ga (9Sia gl g ladk O peds Lasie Lille ey puadl Loga dsles OS1y Lailag sl Tailayl!
SRV b G 5 jall by S Tas i la) takid ek e Giana cLs2 cilal!
colals Loalall Leslaga & b ali, I aka a3 @ailasll QoL <! abaddl S Sy
it g 555 Vo el K b &l Gl lyhean sudy Budd pladll Lild o 4 glalle
JS il Ladd lyale bl Tian e &all Sl (Tagail] Tadly 31,00 Luita calS 13 (Sly 30
igan 3150 plal puadl FU Jals clllail Sl LLa¥l jpeall o Gyl B Uala AT Lo
3y b (e Bile gkl Guall @i e piais «ivall Tll olylol)l all clibes e 35y 3lais
Losiue el sle siyalys L

Gl Biial) iy ¥ Lo gt g S " Gipsait) Bl plsil] ] IS5Y ) o cssada Losie” (YY)
sl alasl e, JR.DF ujﬂtq,;grul; Gy . Uk o Lay 0S5 JSs o oS0
AYY Sl an” daly fyseakaly * [radio direction finding

223



S ey Lsic gy Ji Lagale SIS oS 8 5ad pual (gl HLIAL 4959 § Uil GF Jalall Gy
s Sapall o 06K 0 Lag pal i) CoSuslang¥! 5 La sa 11 503SL5a GIS e Uil o
ot ol pdy aanll 03 HLEAT o uaad ey sa 5l aladl Lgay e ciaill €iSa
Gl Logaral maial . 2aads slail ol Slpal s Ll yull cllnall 5 ) dicast] Lugsll
Gyaa Gaas Sty

Shea oo Balyall agdh S5 Lasie (o ¥1 iyl i WUrZburg sty ailsh casd Jalew ellia (Y£)
Fan Sl g ek connas Cigan — Landpad jial &30 ol liags — sieal Sa £y jlal Jlu]
Szia (S5 3 Lubaall a3 5F copall sy La ot lil Gamy (6l 0 03T O L (31 o LT il
ast Johall ol3 el ghl Cijpas Gyie ilS a0 §lywal S o ol U all Hlal p3bual b
by Sl i e 13Say — gy Sae Ll alay

LAy ALY 3] Ui 3 e 8 ym big S 6 000 51915 U] e s il 5] Sm
‘rﬂl_b"l-‘llt‘é.!f)i?.""“&‘ IM.MQIM!JTQ:FJJJSWJ:BLMQKSJ%
s prmsa it AT Sl = gD G wrstly By 0S5

b aals 5 o o Sall Cialll 51 I dpms elld oIS G S sla cpilipl! Ga ,3SH Galy 131 (Yo)

Jalid s L) i cmad 3 4 @G US G kaid guad G HUS (B Jar e VAEY HA L]

w30 Gl Gl yaad JS LY LS a2l 5IS Uiy L ye Sors (ptiany Luwadh st i

03 Lpolaiiunl Wglas pae yys5 ok (5311 o Sa — Lypull Ghpuball ailaly l AUl pilaay

55 uyla IS (Al o Ladaas (T AL Gpall oS5 Supsa e (S5 o S gl L

oot M oailanss gt Sl o Judid] S Dy 8512 T s cgolll ppailly «Lpole (ala
cssa e Lyl 5,6 8 Eall

clasall fa 5,21 p iy LEUT Lyad] 3ia 5uls OIS Loy ~ Baiiie paall db cilS Lasie
st (51 b Lpaladial (Sall o 00 o Ciaill cia a3l 31 5T — Ll Laliad
B3l 5,10Y Laaia cilS cijall Go) il yall pagill g EY] Jlon! (e Ladad LaaS AT
oA e sy JE ol ity Qamially ol peald o irh (e LI K ol

pillal cdliansd of @ligss dla gl LGN Wlll b EssEN cpud e @iyl o daawll (Y1)
David Pritchard, The Radar War (Weliingbo- k! .¢ jsala dd e Lsly a,¥1 lsl)ll
rough, Northamptonshire, England: P. Stephens, 1989), 213.

e Blas 5asdt 5y say JoUal clisli o Linal s yaas eyl calintie GUY caall o< ol (YY)

e BT 5 JG agasl! e cypmiigs cpm Bl JS 5001 LagSall abam oLl pusyla Laals plsS

i Bale Al pad il lsS i SlaaYl e ALt 5,0 e Jyaanll €S ¥ Tl 0 5

SELALI o)l o oo olli T 5aally Lpsaal pgrinad 13 5 o s Laalil] alSaly 6l puass

138 e B3I sie gt 3ty iyel . Galia Uil gy 18,0 (355 oof i (e Ll

(Y-8 olwnagly iait) 5o blils eliyunyal V80l s VYW BN (Guiiays (ya " aga sl
AYA Laiia

224



LWl e LSt oS llall Giuagt (58S Lalaaiad o3 * teleporting sy e’ LaK (YA)
O 5 p S SIS ¥ sTially — "L sy i 5 atin TpES Ll 15K Lpimy o2 31
Bl p gedge (gsinn o oagn Linte i il 038 o
i Joaill 13 3at bl ab ANy ppmaliaiadt! Ll Sa 2 pe (0S5 oF (Sas 31 pualidl]
ALY Gy e il yhas ChEAS

(! LI Lol Loty g LS Tl e puadl i Gy S0 0090 ¥ Lo pumall Myl Bl ol (Y4)
ol Lagd 0155 51 5 ¥ om0 LTSI Loeilly gyl o bl B by, XY
S IS famly Gy o1 ol oLl i Tl ks Sy f gt Sy ¥ LS LS
Lo ps 3% e — ol Figlatie Esall o a0 U] g Jaills oSy ool Gille Uls Jailly
' s
K15 Uyl e il 13a gy oLy JabSIL G2, lpall oY Bl Bl Ayl 3ae s juias
adgll s Lail p Gl dlas (3] o LS 3uila ellalily o5udS Lasie ia  Lygaca <alyi di anliy, XY
B oLl o Lol 32 55t clavial @l b Ladsdll Ll ol Laill Ja 5 a3 Lo sk (s
sl Baeli dla 55 o o BSUT @l b
Sosad Uasd i (6S5 a3 . saitl JMA elisy bl 33 WS Loa VI i eyl b e Tugs 03
Liayl M Joa Losie oS0 — di] 3y Y gaadl Jladl i dlua b Lasie — jygdill 3ypal
b i JSi B0 Glacl M st 48 Dilae oay caia o I35 05 03 0S5 dyill 03
celliaa] LSS

poaty e oy Ll Y1 e pyad opaila oolal o Laplidi o LlalSs Glis O canan g8 132
OIS 1 ke s (2550 0y agtA1 pLat oyl By s m n ulad Lsie sl e
Unaalgs Gills siuns Llita ¥l o oSl Kuil€on il Unsalys ol I Gogesa 000 AT e
i AN i Saall db ga Gl e¥la G fha 000 oLt 31 Gl ,3SH Taglie
Charles P. Enz's No Time to be Brief: A Scientific Biography of Wolfgang Pauli
Oa ayall . Lyl Jes TaliS |3L:tu (Oxford, England: Oxford University Press, 2000)
Sle Lailal| o paldy ol e "3l 3 Loal36Y1 o b,iSIYEG Lag )l ala gyl
Richard Feynman, QED: The Strange Theory of Light and Matter k! LIl .a &l
o el AL jeall Jal ey (Princeton, NJ: Princeton University Press, 1985).
Silvan Schweber, QED and the kil .Enz g . QED JSits ailyinn b yaalall oyl

Men Who Made It (Princeton, NJ: Princeton University Press, 1994).

Ll S Laga ety Lasd G " oy JG LS [Lealall] uylall i padaill i aaliall o 801 (Y )

ol ST e lias L) gyl 8 m (gl 130 IS5 015 38 5a¥1 (T iy il

Andrew Hodges, Alan Turing: (s cikiit! faa (Lalall u,fall feaillas jdl oo Lalall
The Enigma (London: Vintage, 1993).

225



Lo phe csBY Unssuyll Twaslly Jaall oy a¥H opbaladl Sy g e LS wcigll elld ia (YY)
e b piias LU S pubias Lanlu¥) Lalill e 25l dlb (il al) pllasall i “clalea’)
Cadaas o3 ok el o Lkl b, XYY Gdal (eils Tiisas T8 hagads of Lilid) sl
el Lo il nlY S0 i ya HAST Linaall ol LaY) Jaad K 130 oS el 1 Lpas yauiy
L Joad! Ll B34l
Opdnas pia Lk Jyshe HUBTH a IS 3 iy o 5 s Laad I ALY (5 o
lootl e o wma OIS ((Gadnd’ 153 wilS T2L,SI ¥l O conan 40 fiag) canellY!
oly dbale Mo Balu 55S5 cul¥1 o s L gay o lpgdl pad ad GSaa Tl YT Jya
Gl o Gy LAl Gl asdian padd (f oISy Casl Lelum jivall Gl Tasi M1 LY
oot (s pedsl LSy Jleaiend !l Upaw Tubliiadl e15a¥1 on ol Ladid Gaslioas Llisayl
CE A ¥ s Lkl — 5]y LK aas Lad d (53— John Pierce

LK oo K plodionl pls dum o pedlie frad als3 o 55adlly 50l Ja” Telag Jailly 23K (YY)
Ladal "Un yia Tuayd 8,0y Jlosiad _.Juld;;udtawa&a)meﬂmyhs:‘gﬁl
aall o 1y il o yualiall o (adas JH cdloas e 5,0l ggiad .5yt LK @osy
Tyl auny Ladigs iy iy s s TS Losas¥1 G iy S s« s usalpal 3,501
Saiall LYl Usliie Gugsill pe cdbis i Sua (3003 IS8T yppa Ay Daa¥l i oS
el S il 5,0 K pluiiond g yn «Cide Gladiont coas! sl

S ol l a3 Sy OIS G s Ll smgh 55 ol apnall) g ol i) s ia
Bl Ll p Ll oLy ill (s Fy Bgmil] Lilan] I 5 bl B Sl il Jl]
7t oIl 0 038 Slinlall sy 1S ia iyl Ll s oSy Aaid ollya gy
35S, aday dokatd! Ja 58 e pualoll cands — a1 Galall Laypdet oLy S (345 Saxa Ll

obualall Llas! b selis

Sale) G OIS KT jiitia ol Mans Sl e jaa 5385 o pabiias VALY i uliy] S Ui 23S (YY)
uﬂlybhﬁgaﬁx—#hujﬁddymaauJ,l.:.C,:Igumc,.: L:U.uLA:,.-‘_-;]
u.mL‘JSuqugY‘dLL‘mluhiu.\uuLs I“U"“'JUQ C_,la."‘)‘)_a.‘_s.lh.lLr.'
cﬂ'r
S Glagss pu€la lSa LSV Lassa Tus il oS0 LBt a Las Gatala C<_,L.:..@-u,:;_.ts
.am.:uuj_,su:.nJugyL_.,l,‘:“gG:.J,:,.yq,:.,als‘,@,,.s“.ad&_,.aui al 5K
,._;uua._dwymg.dl.George BOOleJ”GMﬂLCmUlu}dlwulmgl
Sl Gany i Guy Slpatadl 3 e jlnel 5Sa ¥ oagay Jaiall o gibie ,uSis S
)y b e T plaiastd HEL ST 138 Liags S agipl! Lalasy!

226



Wﬁjﬁ!&e&.ak‘u‘a’gu‘nd&e LlJ‘Jl&_LuMQYJLIJ‘KA:IUJL(.L’DmJ‘,:I&.:IS
(5 ols THT=T Lia e olld iy L] Tosmia Sisie (oSiw Lol Ol (piagaca o3 ke
T+F=F Baa e Sy - Bl ol S5 Buie Bhla (4l uaa Bile 2y

o ebgads ) lah € uasll s (631 p il a1l (il lawaS o Fyaas a1 g
el Ll 134 i LT 17y e’ 1V g (S Ladic §paall Slesa JAST pasaly
GLGS B yidk aday - =o 4\ V=V GGEELLL G GLalat!

Claud Shannon ;gL 4 o, VATV i o< ogalall pltall datady cells Gailaill cal
Al e¥ulall olb 3ukis e Ll g oloushalie analys Lpah pSadll ol (gill wilill Ja ya
UKy i3 Jab o e sy iS5 i ol psiansil il cellianly s Jashe e Sia s Yash
e pads Sl Jaald TudlS 56 o Glie yianiil 5 J] Uialgll Baaagll 5,031 Y (Judil
Lal 5,8y Sas Saay Ll Walall Tastill Glla I oySabead] 3)LEY1 23 5150 Cigaw ,ASY!
Jaad gyl 3 13 ooas o6,La] e g liag ool 3Ly Gile] gygs gyl Baie
Jals b Gl elld e Gl obaa,ls] e "V saall jlasel o3 o oS g 125 daalys,lus)
il (s Jass Cigas Sie 7 ojlately LAY Glad LS o gl V=Y sl
=k ol sttt o

dom Qe 50 S GYslan g oakaly gl Jaall Jals Jps L oil dasll (yla IS St b
Jala Byl ada i oSt aalall sda (Shad o ol il yill (Sas Uadlly maacall Jae LiaS
plal Goolat! ke palll ol b WY G sandl wlidlsl olale aal sga 1A .Gl joa
cleall ps Jaad Lol - upSebaad] clipaa Sl praaae JSis Liioaad o (ST Ll biSG]
George Boole, An Investigation of the Laws of Thought (London: Dover Ll
Understanding Information, Bit" Juas kit ;yile e a3l Jy=y Publications, 1995).
It Must Be Beautiful: Great Equations of Modern Science, edited by i by Bit*
Graham Farmelo (London and New York: Granta Books, 2002).

VAV Al b s colagll sl b jpdenill AT Ladie Jailly onsl 5y a9, suay Le (Yo)
J!CJLSQ?J‘QLMMHLSLIIS.rLYlul!tJL.&ULuaL'm:GL’B!Qg'qu
' sl

OSI = saaall i olgalll yTis i 3K 13K b cadyis 33 Le e g 1387 — 53yl Haad
m w3l L 353 JLaal e s 61 0805 50 &yl Loy s Lo 33 (g Cuyble Cigansid
Aelsa OAYT 21,301 e J3T S, X L @i Mo o bagale OIS (Ll Jaad (Il XN
Loayla St Basaall ol )il a3gd o Suna il Lela s clpai GF gl Eavtill el

I S 550 S i 5K elyonill a3a b Iyl i syl aill e wliy, XYY Tas
Lo gy il ot ala¥ 1 M o5l @lin, X piais . SIS Sua Sassa 3545 d la LY

227



Tyt gaid il Gpduall Eaudll G GLAN i iy a5y olili dla oS 61 i
Gl Lok e Lo LagiCY 3 5laa 52l Q)lie cilS Laloa Byl (b odlall g sls 25l
b, S oS o A calall S e Gayladl S i Gl Bula i 3 (e oyl
Llaill oylaill @ilS)  aal oIS 5a¥1 oS Dlugdl i Lads LS Ui aSaill o 3 Tl
pasilasall o8I aa s a Lagi i i "al S o)l Gaseaiall S :0Salud s il epailasalls

(4atsazl i Sl Uggen I

ST alagl! €l b, S T do SIS pSI K010 pansign 4asidiosl i1 ALY adll (TY)

clbaga (o Bpaion psbasall o GuSaludl @l agls OF (s Fiay alasall go Ll e

b Sladll JLaial oy S pll) paa IS e paadl Luday e JAIST 5 (e 3l 100y 3]

Lo U sbosilly Bty 353 s Zoaill i, ST I S0 G ST beall lgall 85301 5l

Lole Lbiall Balll i HAT G i Lea il ol S Talio 1 5,300 pSaa Sy Uasiye alS 13
Nplena i BLGEL Laalyd guili ol Gleall all1 3 by S paadl elld ge Y ks o

OSay L,V G paaS el B3l LW 51 s by Gugnabaly ae) 538k aliyl LS
P (S50 3 L DU sgp9 agead o s 130y B3ian (Sl S diaass sy I sy
o s Ll say cbiluadl s3¢d LUSH Gi Lo puaa cobapl! 03a ;a Lyl by S Qe
gl O paal elll po Lagale 00 O (u93 Aiage @ilyad G Susall el (al0 Gaasl
Polkin- ¢, s4aiilss o Al-Khalili LA ey Jaasy LG 3,300 ) 555 e G ys Jasis

Buaa Lils Juaill 13l 31,80 a5 i ghorne

gerani- el ll 5, oli’ gl pdy iyl e GIbaly cwlall puiigs o Jlial @ pmald (YV)
G ela A Lol HS5 sl e wiBgl) padgd . 93wyl 68 Qa3 5au5l um®
b L gL pad! s Lallly L o 85 0 Lal S Jia il il 134 Cils3<
S s Vaate VAVS b ol sasaauss gounipill cLiaiSI alle AT Losie lll VA-VAY.
Sabll iasS) Lasiey . Lt bl A5 pas | Gonnn (QANNTUM p Ll 8 las 43 L3 43 e
3l 3ay - Cidia & Lk 43 IS Lot SaT Guale rfing olld way ¢ 5afSy 5ol 500K SUYI
o = CusSaledl a T y3e by 4 o Cpmg oclsia pin (b B pblae Sobuadl o 33 ity
Bisa eaiill abdl ca (GETMANIUM pasilain o G e 5F i elid la (S5

P4 Lo, alidal! . yyieid 3l Qualasl] 2EH cliakall ol 5y 3 Sil Unlis g diiay o3 Ls (TA)
sl Ty Lllas B s Uy Jenn Sy (i, S 0 200 e Ldlsial p)
Wsd 3ol o Aggy 58T LGk Sl diage Gl ol Tddall i ) Guaa Sy Lpae s
A, A Gl e cliatll Layiad Suas fgaT Lebeay igen Led Bl 301 5L
hoaianly Tyl Jylas Visall Telacd! i oypnSI 3 (63 Gpma] GshaySan o LT LaY
goladl e LY Lk Lisaall cyguall 35L8] ST« iyl 3l gt Ghall jue 2l 55 pis
Oa ST LS G i ST caall G LK e (L3l 5Tl JgaTS sl sl 03 Jaote
A8 KT e il Lylhall

228



a6 2l Lasbiall B5all S0 € g 13 ayiansil 3l s o glaaia 531 o )
Ll i Sl il S 6T aa ] Qi g Sitia ] o s acgll Gkl o T
Jba GoSaan S sa I JyaT Lplaay 33— delow oo @3l cygeall i s J31 - Uaall
Lol 5185 0wyl 0S5n drs VAEY jeaigh (i ilaa Tille casnS (ulad gy fils Tille cana
qasall Gaylall e GIK

G cuaulall i Lol ,gSI 5,50l 305 Jul Thly5 camg Lasie VALY b pgs cieay Uil (T4)
65 Al L e i€ L 10 2 ipddia e jyfall Tl Ula sF )Ll b dale Jasd eilS
pla sgoadS LpalaiTual 5 LI (s 5 g - ganofl Ll g by il g Byl Lyl
o ) pbl sl 0 ccapuins] ly Sia AT ] iy o TELHSI 3151 i Lidalil] gaal
seadll g cuulall JUne! Tyanad! "DUG 1" La ciasun Unaad | LY ) GLia) 05l 5l0
Sl

a3 aval Ll 3 dasaill g3l cbidasy Luadinl! I b Lasdiod] 5 ypeall ] (5+)
L) oSar - apatl paalsedl 4 plT cale S gpa Loy Ll elli T L S0 NAEA St b
OIS Lasia . palall il Sy San i hid (ugs s oll o Bipcd b 558l 051 Sl
sl smg sl iptim o L2 Ll 3 Gl SLlS e 30 il yaid 4 5 G 5
LY I 3 (a3 Laay sipSagatlf 4 Wadle LSy 3 ypaall i ik Ll o Ll
w02l 1S Gl gung)ly Lwaiy ot say . Kigut Gie gyl aland i scyaonl Lesi ol oy
Bl a0yl oyl La 13 (5 eall 03 il o S aiSTAIL caly U7 cppall 138 g iloia < )
Michael Riordan’s and Lillian Moddeson's Crystal Fire: The Invention of i ksl
the Transistor and the Birth of the Information Age (New York: W. W. Norton,
1997), p. 167.

—aaa MOS ( ssiuw3ilss Jlas b pakie 31530 e Ljadl a3 GUS 0lha 0l OF Ghasll e (£Y)
posilosall e Lol Lagplas o2 G gyl i Jiii) 33l @l sl (il oSk —apuS
St 1 51 MOS il ysiayilyal Lyayedll Lagh! sV Lok Ui coba 3l VALY i
= S sl Glayls B (il — GuSabuadl ] Hsle ad GIS Loy claglae b Gl patom LagS i
G Lawalall 500SY1 Tsks il
bl Ul eliniat yad e (Slagl ghsisy g libaaadl yaill o le b Jlie T,ladl 33 (£Y)
oy i W1 o 15, L) dyaay ey b a6y iam o byg S @bl puad Tillas ALl
oo (JLaY! GYT e o fas sy elandl goall Gl JMA 853l Lyl 3 Yale oIS
030 g Jala T S Lol TES gl Ga e o wanly e J3T Ll Uit 53 ¢al e
Liaaas lia Lulowa Gl Alall gilgl! allss b JLiiad! 53ea] b cl iyt il 3,LaY)
Samly dadad ity gl ST elld (o 350 (953 ST B0 ] g Lias Lolad! Tudle I aalt

229



Onf 1 Lasie NALY i Laii L jae (e Lsalall i il LY o SISV g jall Lpidts 5 o (EF)

soliie (b Bane (il cuay il (M ssuun jldia] o3 68 iy o el ] Siansgd gy 03
o'y «ieuzsh doun I cle Slall 5T Ly Tue yo gl il by Jruasis pl6 o3 sdady siauysd
S Wde e ol Lo oy el Gangs by’ e s o AT walyT eladddl o
SN Bka

b 5obe T~ it puus Unaulys ell3 pm JiT 55 ply (23S LIS e casa I L3030 1S
b il o anen ot UK Saae] (el Gias LT i paddes oUS (o3l — Jakied!
Easther Scor, ed., The Cambridge Companion to Mary Shelley (Cam- Lkl ..,
bridge, England: Cambridge University Press, 2003).

el olual Ualues HLaial elli ol e dslal PH Lidgaall Lays gulaia e pKG Lasie (££)

Voerenn S doladl b 3] sl sl Orpsan sl sangs o o ulS o i (LS Tysill

oot il sse - Ui Lo Tusaw o Lall Ldgaall T js gulsin 5 caren 30 1iay 1 G (gule mige

A 5l il wele sy Bla JSI saly cpagpash cugal san i el ysgpagll Gaaad Nennnnns

b Uraaull Lol ,gS Tpa bl s lisBU LeV] GBS 030 palys a8l g Lipan Tayo pubiie
i plalall Dl L] i g gy ctalis (o301 plall

Adgaall Loy puliie i Tlgia Lajlaels Liladie ge LU Joaadl] ol pedatue alS,d pla
Stas¥) 138 ) Jeayill L rsad b Lol pea JiT lilayy Tases olaiia Ll 1 ias La gas
o 5508 LaS pn i gy Unlowss il il (g 53k Shad Hlaa¥l QLT b LK Jle

My.&'ﬁf.‘s).&i 3‘,(..&!..!.\ ....... ui.;.;l,,lii.-’....h Q‘?J)":P"‘" s:nu‘,gi@q,..a‘,udsul
sl e Jdl g..JE.i

sl 5155000 S ¥ cgaal) lange dewss s Jils @iy, KN Unssandl! TS5l of i (£ 0)
ool cmaal o 3poes Gy Tl je ui Lalita lange ot O pitall @l Sl i, XN
Gk Crbial (1ps 3 130 5T e agd 5lsl gaal 1 81 gt sl (po s 5T Ligpnn 3500
i = Laladl gt 33l HLADH pes apediall G wilis ke iy ESP auall Ggi ol
Sia salyds b plall jpeall slinel = sy e T80 ud PBluuylh dumy LiSes (il Gaslinall
R PHTIE ]
oSas ¥ Sams Gl e Lple Gl Ldiiia gaol; cilage Tl i sles gl G 2, G il
Al olastl sucs Lasa (sl dste opr Ldalilly dadye Srcaidll dasd l3 Lilia (61 e Lhsua,
Jina sie Jaxs Gia b Lurcaall WA 51 LuuSUay (pSaish el Badae lilua yyaad La3als
an phy) Laies b pyaill Sl o Gag QB b ol Y Lasks 5o Lo aa ] paidie
O ina 138 OLi o((s3alas¥! paill b YEN Laia i okl Le M Susalls pa il Gadll i
gl s 3533 e LB Gon all o mly b T el Ll Tonga S T

230



oS! LalS 58 I Sk iy a1 S8 AU G il 3 i [ams oS 5 il (s 9
Bl e eda o Sha VAT Ui Lt ias Lo g e VAN« Qoualalisa I byl s
o L0 yud wlagll ol ~ Lladll 3 Tsdali o3a cusgy Balaal Ga 3m Le ga 130 LI G
oAl e Gajlia Sds — Biagge; a ety oS Saa VAT ] s i ) Tad pa Tl
Jaall e (GLiial s ll pany yamil of o (Il Gans dylal cilosll 05 o Sas) Lpwsple e

(Lpaaal! L) Juitial ail

dole L lavge Lglall iy ll i3 Ladud Taga Sa VAL 5% ity gy La 5 am 5¥1 00
Slylll olia puds L Slage gits AM Lapl! G asaS ol Sl iy ol ciliags iy
I gkl Tyl Gorasd oS siimn (0 Lpal] o o5 coma Alppons Tongn s s (S i
o el ed St Laadys (3 Zagll 5 s fig Stae VAN 5 Bl il 1l SLuadl ol
Baabsa s bl il i oy gaad] I Ciansd 35 3 Lol ola 3 a2 5a

L) s ST dany andl Yadag g JAISS 0 )L8Y 1 o g

Jlaa! J] b juait GSI i cpalSySI Ljaaalt Galyadl GLESST i saipd ] Bole Judill goan (£7)

12 1 il ] S 13 Caadis ! Gy Vs relld pn ramdilly €30 el cidgll Gl S0 ply (53]

O TS gl B B gt el o 5T ) kel Ui oS GIRT I Rl

o 1 s pmadll Tue JAY (ulSsS G sniia sayled L dansl 5a o SASTy Dsias Yoo

Jab Lasey LS — g ool 2uadl e asebon < ,55 slial asiiony Cifshs (pliie JSs dabaiiind

Peter Gay, Freud: A kil "taua i (ulSySIL pala paid Jay” M dyas o€ -5 3,L5
Life for Our Time (London: J. J. Dent& Sons, 1988), 42-45.

Ol daall Glae¥l 2 Ll SH oLl sa ) pubiua Jana a3 J oalios sdall i a2, (V)
UL S e o pallll b 2ay [l d g3 o1 i ell3 I £ liay ¥ ablgaall Ga a5
O adlyd (o 31 GLasll of sadl slpa dalos - Jalll i Sl 5l p LS b daadlyd U
el eliat jlatily (i€ - Lala tylael i3 3l - Lpluas] o0 icphll i i333
o £3aT Laualaliigg S ¥ loa T 5a3ll cilin bl 038 Jousig wLYT g I 1] pgaagaall
On i Ly gl sy Toly e Lol 0 ey 6y Gk Slama alal] ke Sy gyl
ool lia cisand padly Tlll 4SSyt
s Ladll "Gkl b 5aiSH g Lal oY welld 8 Judil uaas Tl G oAl dlewd G
Al s L (255 355 LS ol sy iy 3 LA Gy ikl L a3
Qg ill li Sl il i pan i Giae B o scilaaia dya Tiiya 5y i Lt
= Ll L fie il 35— Bolaraad] il Leli Wsal 355l o ladilly i Ula b oS
ol oal linly Gpadia pyatsen oS i Lpraae ST Glaa (i Ltae sliiie Tauilys
(13 G all gl sampr . paill o Tk Luabalisag I ¥ Lol Tas YT it
@ads o S il ey T Jaday p WO i s

231



A dpeagl] Gabioal o stladl JS0 Gaglyn Doae sad Lusic Tuaddl] Lol Suss o3l L (£A)
ronabll Sl iy oS5 g3l 1 GINAYT il Juiond VT ulil] €Ki 1 bl S e
Byl lall 535! sy JHSAT g yuidly Gl G Ciuads o Gule Jay SU3 ka e duad]
Spence, University of Shef- ,Lil) ."s0slall .2 orbitofrontal cortex Lyyguall 4,lall
field, in New Scientist, March 20. 2004).

ish psaill =l lylacadl — Gils Ganlyiey cpiia Tuayy Laas Jiall (Slas Gladt il L3S (£4)
Sl SEBAY o patally
s sl I b LaaSH il gl (S it 3yme gasall Jiladll . Gije Las ST 3o e oS
il EAYT sl el o] i JSE Gasaall Latlall i oS LaS ool
Roger Pen- ksl ¢r§" LS:\.‘!K:LA_’ :)a“ ;Jb?[ Jea elld & i__:.luu <t aaly ‘T".'l? oo Ll
rose, The Emperor's New Clothes: Concerning Computers, Minds, and the
Laws of Physics (Oxford: Oxford University Press, 1989).

232



bl Belypid bl il
55l 8y gl

Electricity in the Seventeenth and . ¢ L ySIl 1% ol yiadl Lualisl) LISl
Eighteenth Centuries: A Study of Early Modern Physics (Berkeley: University of Cali-
o Sl db Jie Loy plalie Lgsig John Heil bron. . fornia Press, 1979)
Sua (\VoA yisigi i (Robbert Symmer yauis &gy salaid eliyll s,
Uity &uaad (3 Luual i slond a1 il Gaad cliad Sl Jsds
1903 56 @l &5 LT ons Ol Al g a5 ¢ Lidiguds Sie
Science and the Enlightenment (Cambridge: Cambridge University Press, 1985)
QLA ytie Galill ol (b o lll Uglas Liple M1 5.0 pulapd
dagid ye LGy Ubibll ways Jia bba YA e (o yaly serw aliadle
Wl o, &9l Las ..L;Q...fll Glahl Gt Lae ol aaleal (dlygle Liilad
agdl s a1 Lphaay pls Gugandls Laggspn 335540 WD uangiy «Lalyiy Jlallad
The Ambiguous Frog: The Galvani-Volta Controversy on Animal Electricity, by .4

Marcelio Pera (Princeton, NJ: Princeton University Press, 1992).
Benjamin Franklin: QLS oSE QS o8 (S cpalads oloalive Jalas o3
Walter ;ygwuilau] ,llgl An American Life (New York: Simon& Schuster, 2003)
Lyl 35Ul @505 cilS 13 L s I GLAYL (dasiad Losle pudy Isaacson
I Bor- A< 3l (6T LS wiayy  (pais cygaany) @iy gl b ol 43 50l
Franklin and Newton (Philadelphia: American Philosoph- . ¢alKil 48 e nard Cohen

233



Science and the 4L Lale taasyi aay €553 JSs 5ol y ical Societym 1956)
Founding Fathers: Science in the Palitical Thought of Jefferson, Franklin, Adams and
o ala il L3N Gae pudiga (sill <Madison (New York: W. W. Norton, 1995)
L Blaa ASY plaLtll pa Galad aedbi ¥ Loa gpn S pa¥ cpomaalacad 3oLl
Patricia Fara 1)L Lo 5l T ghall o LLESH diuliny G ydaa julas
A treasure of hidden virtues: the at-" & saa JSdi Uias 5 S0k Lovsb Gatl Jya
The British Journal for the History of Science 28 4 traction of magnetic marketing*

(1995): 5-35.

LIS (SN

il i Cypma g 4 liall e s s S 650 e S
_Joseph Henry: 40 s Lyl e jicuyy (ol S ulasi oo Filiall Jle aalay Gala
sL——a e His Life and Work (Princeton, NJ: Prenceton University Press, 1950)
Ol wle G €T e il LA Al Gins HS b jlus (] s Jeass (550
Uy Jasll Lias il S oluwsbliin IS5 ~ ebjll olyide b suaily
Bokai o Ll ] pumly - yaaadl piiye Goall [in GUA Ga 5ad i b Jas3
Science in Nineteenth Century America: A Docu- 3 yat] alyais,; HUL degens Lo
oblha e Cawly olibiis Lgaidy mentary History (London: Macmillan, 1966).
caaa S A93 LanslSY b Slialp cialis ) Tasall alasll alf e ogia
Lealiall 5,591 i (“aly Cpien on e palal Jall asipfl Jaall i Jsicdia G
caigls Voo gy iyl ssiua Gl pladsiay
American and British Technology in the Nineteenth Century: The .._...LIS o
Search for Labour-Saving Inventions (Cambridge, England: Cambridge University

Uaiadia Gsliasil iy, H. J. Habakkuk ¢lsSLla . .-a J Press, 1967)
Ll Y il Qeagy IS0l (M (5035 ¥ Laaay Joall 8,00 O S udigs

234



(JUa Sl ¥ (g5ia OIS Lasie) VAYY G SUIT dadll 1 Ol e yd G 56
De- LS i JaiySyi 3 ureSll gag tlo sa (I pugl Glivatouls o, 1S6T L3S
Veyall pala JSi Hlaily @ail, Laas gay (wlasd 3uc) mocracy in America

(55 ginl Zanll Bl bl 51581 cpy oLl Ttall g 1Y ool

U.nL_n =il St The Amercan Leonardo: A Life of Samuel F. B. Morse ()l gic
G.LA' OLS Gt paall A L‘L_..S S 4L oo (New York: Knopf, 1994)
S by b paldll call — Guida e Guyge ESIEslall 1Y) LKAl
Jay’ = i pal Lo el 8SA T o yas sy uyse ouf Y1 yebidie cilS
Samuel F. B. Morse (Cambridge and 4.1 & Sl Jsbiy Taudal Ll (8 "y y90
sy Gl b o Jae auds New York: Cambridge University Press, 1989)
Sy (ol (S yal (b Juas¥l oot (b Gupe Jotih O i€ Laidge (il
Light- yslayy il Gasle Ge JLaT¥ | INA o 5adiell (b 4oyl (M panile
ning Man: The Accursed Life of Samuel F. B. Morse (New York: Knopf, 2003)
Samuel F. B. Morse, (30 (s LL,., e Baua Lusa LlKa Glo il &t
Bos- un”a sl 3)lge] Uasalys 4GlaSSy 6 41 a5 o3 (5301 His Letters and Journals
Lasie Gudill b 3130 8 ua rudgs g8 ton and New York: Houghton Mifflin, 1914)
LaSall b Lo gdl GG ayan S LI e sl 5 i Ga¥ Syl
e B3 U Baall eigaad [] 050 o) aaas a1 meaad 52511
@il yaldga o,Lds ) GBSy Ayl g0 Blaa o, SI Sy ((Ula
oo Pl c.m;n The Paranoid Style in American Politics (London: cape, 1966)
Ll Gl g il
Sl tlags paaill (S Ll (dlac dlia (o)l e @l yguaill jads 4
Revolution in Time: Clocks and the Making of the sa 4 David Landes i aadls
4,ylie 1A 531 Modern World (Cambridge, MA: Harvard University Press, 1983)
An Essay on Man: An Introductionto a sy y ywlS cuud,l QS (dlaass 4,6
L ‘5.11 | «Philosophy of Human Culture (New Haven: Yale University Press, 1945)
SA9 pnsagi oo | QIS s falhiad ST Gaa 52 il el s

235



aill wlgay & The Making of the English Working Class (London: Gollancz, 1963)
The S Slul] (geupaky qrivall (gi (Sl K Telaw () ] Lipsds il il
Myth of the Eternal Return {London and New York: Routledge& Kegan Paul, 1955)
axils QS sy el @laaiall 85 it Ualtll ulid! e ST 35
Under the Wire: How the Telegraph Changed Diplomacy (Cambridge, 44 JS__u Jy
il G LaSIL L AST pagy La J& <MA: Harvard University Press, 2003)
podl GBSy -yttt Gl Ly e gl a0l b Tia 28518 Loalaghasll
Victorian Internet: The Remarkable Story of the Telegraph and the Nine- ¢4 Gl.\ll."uu

teenth Century's Online Pioneers (New York: Walker, London: Weidenfeld and Nich-

gnlilse g GILAN 235 e JBe iaad Jlia 44 olson, 1998)

Cgmsly Ju

Alexander Graham Bell: The Life JM& e (b st Jus pgdl Tyl Jodi]

and Times of the Man Who Invented the Telephone, by Edwin S. Grosvenor and
JS e Gl yé gigil) gualls Jose 949 Morgan Wesson (New York: Abrams, 1997).
plall 3aaa ol yuis J) Giba] call ebiled o Wygh lidaiie iy Gla Jal e
Getting the Massage: A History of Communications X jlaalgus 3133y « bl
olaml L& Ll & ‘s.lall a2 (Oxford, England: Oxford University Press, 1999)
Signals: The Science of Tele- Ll5Sy «(yayutially yuhie analSll 8l b Jleasy
(New York: Scientific American Library, 1990) Jadisa Jsiy uyas (1sad communications
Ll claplall Lyl g 5L ity i
Joa9 Jius 18 @ a9 ,f Edison’s Elictric Light: Biography of an Invention L3S
S. Finn (New Brunswick, NJ: Rutgers University Pre;s, 1987) Bernard pa Jail J_u.nl
oS £ Loaall Jaal Jga iy 5 e pall Sas Jlan JS e esudll Lkl

50 GBS @l cfsmamal Blia e Byl Laiae Laaalls Lanie LiKaly

236



Ol Jaid Laiw Edison (New York and London: McGraw-Hill, 1959)  (y guufisi g
Edison: Inventing the Century (Chicago and London: University of Chicago LS
Lpad b3 il g laddl obalee e acgudge 58T 4,lae 3435, Press, 1995)
S 3 15i Jola Gl aia pyall guile LIS galylia Tleall i Jols Lasie ¢y geusa]
Empires of Light: Edison, Tesla, West- saa JSuiu s3SL) Jill Jonnes usisa Ja

“ inghouse, and the Race to Elictrify the World (New York: Random House, 2003).

American Genesis: A Century of Inven- LS uila .o gulesil (sl Jgaall
I:a..,_-P iau tion and Technological Enthusiasm 1870-1970 (New York: Viking, 1989)
Technology and Global Change (Cambridge, LI a ilys % ol Ja g2 LS I’.s?
1 Jaa! LialS Lislu o laga,y <2dy England: Cambridge University Press, 1998)
Does sy iS5l ol Envarn 4 caaye 8 5a (sl lally fiaas S poSa
Technology Drive History? The Dilemma of Technological Determinism (Carﬁbridge
RV PA] ulJuud,A lasia Yalas [5G ;aias MA: MIT Press, 1996)
Electrifying Ameri- .__.l:S b wilal Sl ale JSoy Luadl) GG b3l Gilaay
ca: Social Meanings of a New Technology (Cambridge, MA: MIT Press, 1990).
s, (s3Il Science, Technology and Everuday Life 1870-1950, el aall slally
(London: Routledge, in association with the Open University, 1989) «il& (aly—S
b o LogSH pladiond sgall Gu S5 b pdlall e ol Guslin Gl Duplaie pos
dan b cielall o Guasn Tlie wails gy SLIS s o atiall 3l Ly
oudd Gl Jaall olales b Lslia] @l ity puii oaulall b ol L
New Frontiers in the Economics of Innovation: Es- & ol&ilie kil gl o ,all
says in Honor of Paul David (Cambridge, MA: Edward Elgar, 2005).

J.J. Thom- i €l Uacul gy i yo S ygusashe . g Bla (S Bule] o

«(London: Nelson, 1964) uJ-““' b caals £ 9ol son and the Cavendish Laboratory
A sad ity Gl gy sag G5als wialill fgalgdl Joll 1ia puy gl
Recallections and Reflections ¢ygwashl L1311 &l Ulsf kil cuaall allall

237



VAV b Gevagh g g dasdlls 4a3SH g3 (London: G. Beil & Sons, 1936).
Jinad i ol 515 @31 L,y gt o G pLiaM yie Ji3an o
4silsll g Lok ol e Lo o ol Ay LA S Ta i o Ll Gye bl
G Fayg da (LillT 3 laisS 5l Jailly Leaols a8 IS Lo a5 Lalildl
Flash of the Cathode Rays: A History of J. J. Thomson's S Jals .| yaul . ,uSi
rLu)U 8 x‘.‘u 3._.3[5:; s Electron (Philadelphia: Institute of Physics.Publishing, 1997)
Jola calansyl Lo o 5<Gs Sl LLAdly (genagh . g pladl sl Leadls
Histories of the Electron: The Birth of Microphysicsm e;iited by Jed Z. Buch- &1 -3
£oh (pdaSly wald and Andrew Warwick (Cambridgem MA: MIT Press, 2001)
329 The Discovery of Subatomic Particles (New York: W. H. Freeman, 1990) &_.LIS
ol ped (o B)las Liyplad oS Lalall 5ol Jsa il JSiy (9350 0S5
Lnliaally LUl lim i o Tl s ) BLAYL rsansle S
Gl Laadaling g ¢ <H &kl b

sl

8l Of i @S i Gabas GBS Jal e dlacly glolli slia i &all say
Faraday: o (ysilela ueaat GUSH Lislias cudill SST aliss] ai€ay wsll
coaiadll Gials La cualas Ja Liaall U 4 The Life (London: HarperCollins, 2002)
Gle] Laiil ghalyli slan pgd i+ 15 pals AT 0b £ a3e Gl adala (silala
Jacaygi b Lalas N gul)l olelo b Quuelll Lalivall (g5 alall (3550
SSa iy bl Gualll ias 1] TBLAYL wpah i LEL,-<I Y]
Aaabiall GLLEST M ally S g0] By ¢ Gaand] ol
Michael Faraday (Lon- & Salily gy -J 4 GBS sap aud¥l cbil&all e
s ,sulS gHim LI CA;I ISy . I:\:} dia ¢4y don: Chapman and Hall, 1965)

Michael Faraday, Sandemanian and Scientist: A Study of Science and Religion in

238



the Nineteenth Century (London: Macmiilan, New York: St. Martin's Press, 1991).
Science and Wonders: Conversations «slg,ll ¢ Lalall pa oLl Jasul, edlliag

4,43 Ll About Science and Belief (London and Boston: Faber and Faber, 1996)
plally Call e alall ¢ gudgall

olyad ga Cagdl LIGL Gkl Yladl e glal )l gal Lagdl 5 St @il
> Oe pdas e ol colaall dsa susgad il GBS mhial 6 i
Olainh ;L il pdlae 5 ¥ aladl Lk (e Lags ans 1 Laa el
Ll aaef ! Lectures on Physics (Reading, MA: Addison-Wesley, 1963) ;A
o Y cll3 sy T lall gl i) nall Gy JUtT Qg g 5aS
o 5Ll aslly ecapllall (AU G gall ja ey e piall Ul conall
The Evolution of &S (e Yy ¥ (ninadl b ((ulidal Gl judy oldall sl
Physics, from Early Concepts to Relativity and Quanta, cowritten with Leopold Infeld
bl ¢3! ¢ all (New York: Simon & Schuster, 1966, original edition 1938).
Gl ey mad Lot 2 ol pul] (5 o 5k Sl B Bt
Slaisi ol palan o 3 alall iV ¥ dlaill) el JSs sun urie oo
(ol 2l 20w e 4 Ladt o ldany
ad 13 (ST e lae G O s Lo glalyl Ga) I awas O g5ald Ga

a1 LI 30] I LA o diasha (51l , s 3t 3l Dpsaall ] sty
Energy, Force and Matter: &y sle,la .o v QLS 6 waa S L LSl o3
The Conceptual Development of Nineteenth-Century Physics (Combridge, England:

OSly B yaaill Gluyns il UG b C.Af'l\, CambridgeUniversity Press, 1982),
g9 sadly yi,a3 Faraday Rediscovered & Faraday's Field Concept” ™ 851l
London: Macmillan, 1985, New York: American Institute of uesa .J .¢ A ebilya,
Physics, 1989).

Spatial Imagery in Nineteenth-Century Repre-" LuiSiia Guill UlEs yuias Lay

Making Space for Science: Territo- .4 sentations of Science: Faraday and Tyndall*

239



Cros- &uau reugyS (o f}S aa (e rial Themes in the Shaping of Knowledge,
Jon Agar (London: Macmillan, New York: St. Martin's Press, ,Lai (y-9 bie Smith
slaa¥! setl (31 dads Ly asi Ay paall g (e T JLlaeW ST 1998)
Lgm ol B3l Lbial loghd 133 o AT Saa cshaly i LS wlyang ] T

Bagiaa do o JEG chg el Olage Hli

Ggagh plily ¢ ill¥) g
Jagusle NS Guaa g

il Lo s ] S S o e SSll Opantigd] sy el LU
Sl 58 oS el HLLET dale BT 4yl Laasad ] Joay Lasie (S50
The Story of the Atlantic Cable (London: George Newnes Ltd., i< il ;i a¥!
Lely g ardil] Ge Taglie LS dl yauald ol bt olpiw Lilaay 1903)
Lasie Osianalal Gia e oS oall R "5asls Joulya o sk Lo Las
The Life jaua¥l cul s calia il slall (NAoA Livalal Wl ¢ ga¥ LS yus
J__._.SJ J,.LI Story of Sir Charles Tilston Bright (London, Constable & Co., 1908(
alue 53aU Lie gauilas,dl 3 ladl o A5l T ph Jis Joalis Je (goiaay
eoa S e JSI B o Laa Lyl Lasgs i il sy (i sl ¢ G (3o
Lol ays cnsidal ady cilly Lpaw pls Sdiey (Gaobll (e
g il yey il U.JL._HS.II (uglgialgalas baH %,S. Ol el ys J,L_-;
ol Gaiasll e Jyuaall diSayy daaa L (e Lu)nuﬁjuﬁ
Report of the Joint Committee on the Construction of Submarine Telegraph  asu JI I
Ol dua Lias elalal (ySasu Cables (British Parliamentary Papers 1860, LXIl),
sl sl g4l aSad fg9 Blad pyelitia e Gayans Tadlolh aolae gy o
The Atlantic Lusall @l jsaill Hay agabil A GIS LS aia Ll b olae
A Thread Across the Ocean, by sCable, by Bern Dibner (New York: Blaisdell, 1964)

240



g 9—agll pads Laad <y John Steele Gordon (New York: Walker & Co., 2002),

Leasd I el o (A a0l elld was) Gyganashs alalyt gl WAL 5 pacdl
The Life of William Thomson: Baron Kelvin of Largs «ygwuash .o (o dasia
o Ll o) WJalaill oo 5aS¥1 LoaSHy (London: Macmillan, 1910, two Volumes).
Energy and Empire: A Biographical Study of .4 84ga e ‘H,il | o« [EVIVEN Jil 0SS
Lord Kelvin, by Crosbie Smith and M. Norton Wise (Cambridge: Cambridge Universi-
The Science of Energy: A Cul- 3aMl &uaws crauy S GBS psiug ty Press, 1989).
'tural History of Energy'Physics in Victorian Britain (London: Athlone Press, 1998)
Oa Saal Gganagle 4 g3l Gaslally . adll el Lalie M Jsaall b Juaidl s
Ula b i)l g gagll oo JoSI Jads Saas HIS L LSSl b glal,le
Michael Faraday, Cable Telegraphy and the” 345La JA<Y| Bruce Hunt cila oM
Rise of Field Theory*, History of Technology 13, (1991), edited by Graham Hollister-
Short and Frank A. J. L. James.

el Uly i yemiag Gugis JysuSle pias GUSH 138 L o Jaadl G

olalsll gyilay Shaally gayill Jasl 1ia b AT ol das O ulans
James Clerk Maxwell: Physicist and Natural Philosopher, by Lea &Gaall 56 juuull
The Demon in the Aether: The Story 4 C. S. F. Everitt (New York: Scribners, 1976),
of Jame.s Clerk Maxwell (Edinburgh: Paul Harris Publishing: With Adam Hilger, Bris-
elaagll i Lulill Ll aludial & JsgnSUH Lol gladll Jab G tol, 1983).
Loupa it sl o eyl Lyl g ¢Sl LuSlo | 100,70
Accurate Measurement Is an English” il (jgassw Ulie juiad (Liwadalidag <

Science" in The Values of Precision, edited by M. Norton Wise (Princeton, NJ:

casgall 9o LS Y gguus lgagd (Sas Lauia Princeton University Press, 1995)

de b oL pilas Qluddy (e jae b JysaaSlay Qysashe (o JS s

241



Mathematics” sl « Jailla¥) JoSE alidas fd 8505001 e yaas8 e¥olas plodsiul
and Physical Reality in William Thomson's Electromagnetic Theory" by Ole Knud-
sen, in Wranglers and Physicists, edited by P. M. Harman (Manchester, England:
Bolaall ugy3ll JyguuSU adall arasaslly Manchester University Press, 1985),
330 15) ke el (1 biinian b Tl Tl pandasid Lnsell bl
Taal (Tocalea¥T Tualill Gy Faayad LAY s il il e (ol aibae] 3l
The Fire Within the Eye: A Historical Essay on the Nature and Meaning of Light, o
Sl ‘J by David Park ( Princeton: NJ: Princeton University Press, 1997), chapter 9,
Innovation in Maxwell’s Electromagnetic Theory (Cambridge, Juaswu Juils GIX i
JageuSle o¥lis paiai «elld uayy England: Cambridge University Press, 1991).
clegoans ddaidlad guns Lalia oy ‘H_i]l U Gams Loyl ,b Lialadl
Physical Thought: An Anthology, edited by Shmuel Sambursky Jis Lua¥! of,Gall

(London: Hutchinson, 1874).

Fia

gho s Laae)a syms (o2 3 Jeaid (b Lhaadial Sl o liagall olisss

Heinrich Hertz: Memoirs, Letters, Diaries, arranged by Jo- ‘sLal.h)u ot oSt i
Charles Susskind,y Mathilde Hertz a ya Lawgll LSl Lasklly channa Hertz
Max von Laue (San Francisco: San Francisco Press, Ua.wl s Laasgad & yun o
Gliy o yanad oy day Lesan o3 55 Lol Loalall &laly 1977).
Electric Waves: Being Researches on il «guuogh alalsl Loule L0l Laslally
the Propagation of Electric A&ion with Finite Velocity Through Space by Heinrich
Talks About Wire- ¢ 3s! ,iulsi sacu LSy Hertz (London: Macmillan and Co, 1990).
sall abi,S5 e degans ,a3a less (London: Cassel and Company Ltd., 1925)

SV AV G Tyl s lias il IS Ga oyl paded (S Lgaally Lanill

242



‘JSUJMSL.JMTJ,L‘;&CHL&&‘}S*Q%QLSGHC ‘,J...H EYRI |
The Sciences: An Integrated Approach, by James Trefil 9L‘-S 9+ (Sigai u.ul_m oad
Ldlay 95 dgw Llay and Robert M. Hazen (New York: John Wiley, 1998),
The Ascent of Science (New York il ;L 5 LGS ‘GJLH_‘. RY ) PORPE- R LY
ot RISy ol Gilas 3T 4, i and Oxford: Oxford University Press, 1998),

A, Lue il Jyiall

Sl

35S Hlalyll 8 8 yalidl Gleg i e Lalall by Gguuhaly S LISa ju0as

oL Sy The Pulse of Radar (New York: Dial, 1959). a9 alaiatd & ,uiay LLLYI
JS b e lan S50 Laall Taaie Lol 3aD - ISH Qgya e Guiiga oy
The Wizard War: British Scientific Intelligence 1939-1945 (New York: Cow- g:,l_:;SII
Jba o al Q) oliad il 41 Jab fa ard, McCann & Geoghegan, 1978).
Sclence and Government (Combridge, MA: Harvard University siwu .o . yu wl3S
GBS Tl Glasialy 45155 Jal o IS pay 83l0es Lihay y13ay g3l Press, 1961)
o,3 el From Apes to Warlords (London: Hamilton, 1978) yLa &}y  dsu
Tizard, by Ronald Clark (London: Uil jlil (sies LS wilasy Uiy Liaaial
The Strategic Air Offensive ovu | cagSall fea, Il y5¢Ls s a3 Methuen, 1965).
Against Germany, 1939-1945, by Charles Kingsley Webster and Noble Frankland
Appendix Cosia VAN Gl pualaa yicu 85 (London: HMSO, 1961< rour Volunes)
to Sclence and Government (Cambridge, MA: l;iarvard University Press, 1962),
iy Lo Tdlall O yall gas co¥olall claa f.L.SI Sle G [ 3ugally

rdaia e L ygal

Boffin: A Personal Story of the Early Days (sl 3 (s950 @iy OGBS Hadayy
s of Radar, Radio Astronomy and Quantu Optics (Bristol, England: Hilger, 1991)

243



el Laglaio prasail 5 S0l alL¥ 0505 cgole s JSidy aaa 4530 433
wadlill Sl slgall Llaad G g uall @l jglatl el (i Las «Chain Home duilyyll
Winning the (s ella LUy casiailll cas il Bucts Llilpll cpe¥l wa Gl
Lo s-a Radar War, co-written with A. W. Cockerill (New York: St. Martin's, 1987)
b il ad (S Lasie olall uil o ad¥l sl ol oG] sal dale
~ Gaeliia ! Tl (oo Laal SIY1 (8 el clS S ool gl uohell G
o sl AUS asa oT e da il cn] A8l e Gyillen ] oLy
Wi (e bad Laghaty ol Tashag Ggilhisg GHal 83a (n Ayghe o liElia
The Bruneval Raid e 4y s S Huias Gluadill G Il le gudgall
The Battle of Jlas Lais (pallall Lilae Jgu ITA__s_-} (London: Bodley Head, 1974)
Hamburg: Allied Bormber Forces Against a German City in 1943 (London: Allen Lane,
Aeall Wl closiaS g jsala 5Lt Jad¥ Lol LIS 4a 1980)
A History of Bombing (London: Granta cuuwsiSuais (pbaw lES jaian & Sausll
ot oula oo plai il AW b ag AT — (g8l QLI ga Books, 2001)
Bomber Com- juaisicula juSla GLS jlasl (Glalal STy — e ceads )l aill
a3 elld aag  ,3 KT Lila s a9 mand (London: Joseph, 1979, and later editions),
G Lad (alst gal eiill oSl JES . saa St Uil i 3adaitly oy
Ll 5acls agh Gl eyl Glillay alall slaces Gliad jasl (pusla] of pé s
e olile Qe S Lag Jle cpens Slaa¥! lua Joais 6T :Lakal jgpaall 3 pglial
Leli] b Ul Tl Lalys aaty Golas Galiaa e it Joad Jaidlls Sl
BBC Audiobooks, ISBN 0563552662, produced by Jona-) Gsilo ol s 1
The Inven- (s als @ sagy OISy alaia¥l e Sgadion l:,...'aL... |;,a.‘i than Ruffle)
tion That Changed the World: The Story of Radar from War to Peace (New York: Si-
Jeaa DA Slalll e aaly slas e Laiadsaeill LISl mon & Schuster, 1996)
pll g 15T ey e o (ol (guaill YT il G cbenll ol

244



Laluce vy gasbpll el ale b &y AT M VAE i Gads e Jyana
Lilpl Wkl pllasd o SH Lol o yaiad ey aay Slaadl Glalll gl
Al 13 Lanyuss Llas b selbows O (o5 0yl (S Al Gkl VAE L b
Tuxedo i «urasl si,dll e ciligS cutan 5y iyl p gdgkl o2 (godll
Park: A Wall Street Tycoon and the Secret Palace of Science That Changed the
Course of World War il (New York: Simon & Schuster, 2002).

all QY £ dsat goagald gl IS 18U Gl e dll wlall o G
QED: The Strange Theory of Light and glaiad . )l OIS audiiny (falaall
oS I ol 445liui Matter (Princeton, NJ: Princeton University Press, 1985)
Lo 53S0 LAST Jacalats Haacudil LS 200 ,4<H Saaliaall 580 S madyil
Oolad] pe Hlalyl @lias LGS Lasie Jaill &aay

Cilpalally gyl

Allan Turing: The Enigma, by An- s& 53 8 43 pa yiail (31 QUSIH (S
Byt (yo ).'.iS'I -9 drew Hodges (London: Vintage, 1993, original edition 1983).
o galall HLudl (A pylats gptenn o €l el (glal b Ge cyilata
reayi b pala ISy Jan gay ¥ Sk e ool Gipa usaisa alall
Al elgiadl o (5148 dat liaayall Fia 5ad3l «galall aggie Guis o S
L 5uill] o i plle b QAT Guiall Gt Ly o it e 0
o Ll Lagudys yaiad st Lilusia Loanly uiudiye b Lagdl olgind]
Cyptonomicon (New York: Avon, 1999). (ygeuiinion Jui Lly, & WSl alaiiall
The Code Book (Lon- priucu (ysases S oo &yl Liiuly abY Tiadgaill LAl
3235 cryptography ai b3l Jasaldl uial &ua don: Fourth Estate, 1999),
s s OIS LS i, Gl alaiaY

245



Lpaladial San sLica¥ o laalill (Mol o8N Laadls Cigs
— el yaall n sradl Lyl el i Ll o8 (e il LmnlSaily
NSA. y GCHQ b Ulle oliye e Golians slualiyll clale F i o2 13ay
Topics in Algebra (Lexington, MA: Xerox Col- jeall ;a5 yea Jubl juu) QIS g
oy dudall ol ,a &l Ja olish oL elld 4 wau La lege Publiications, 1975)
5 a1 T LS 5y ol o el s il Jlanlly (ypas
edlilis e saias Sl Hilbert (New York: Copernicus, 1996, original edition 1969)
Coalls Ciuall guasll Lk i Loadgad Losde oh o yales e3la) (o X pa
Insights of Genius: Image- (S y Entscheidungsproblem. o yalia widls daiay il
Cambridge, MA: MIT Press, ;L . ,5,¥ ry and Creativity in Science and Art
Jib e aal Loy ol e Ll Ly sl e (Gl bal gl Bl £ 5k 2001)
Glory and Failure: The Difference Engines of Johann Lawug-all ;S0ubl &, LSl
Miller, Charles Babbage, and George and Edvard Scheulz, by Michael Lindgren
Ol sy guadl pcnsigdl olas Lo yw 5,3 «d (Cambridge, MA: MIT Press, 1990)
bl il linsf i S LogiSI = Y iy g b Gl &1 Jailly Lt
Turing and the Universal Ma- . L¢3l ,il watious o8 G dlia oSs ol G A — e
chine: The Making of the Modern Computer, by Jon Agar (Combridge: England: Icon
e g:J I {8y dall fe (880 Books [published in the U. S. by Totem Books], 2001)
ple JS Ladaall wlablydgally pelaiad] oal galy sai cilas Lebla
The Dream Machine: J. C. R. Licklier and the Revolu- . @,ﬁ: Co Ly ¥ olawlall
tion That Made Computing Personal, by M. Mitchell Waldrop (London and New York:
g Liall clapll Wkl) Ggiiall Jaa J Lalall cul G sy Viking, 2001),
M- s ] caanlall I il 0,1 a5 daih ALl
chines Who Think: A Personal Inquiry into the History and Prospects of Artificial Intel-

ligence, by Pamela McCorduck (Notick, MA: A. K. Peters, 2003, updated reissue of

246



L:JLZ-. elolaa il caka il Jlaad J5¥ Laall slel 1979 W. H. Freeman edition),
(el SUL 50 pla plaill e ST puleall e w3yl
o gly — pais Ledall ksl alis Jaa Jal (e il pad s
pasae (0 Lokl L3S KU it Cigun — Lyaall s34 Ul o Jya Sl
The Mythical Man-Month: Essays on Software Engineering (Reading, :J-o—al! ‘..L_.
Gl Legaall Uasulsy sasiad a3y MA: Addison-Wesley. Anniversary edition 1995),
The Cathedral and the Bazaar: Musings on Liux and Open sigasl, cli,¥ 4 el
&.JL'-J 9 Source by an Accidental Revolutionary (Sebastopol, CA: O'Reilly, 1999).
A Compﬁter Called Leo: Lyons Teashops and the World's First Office (5,18 Lua ysa
Lilay yl) yggall e 8 5uun 5,15 ,u5es Coputer (London: Fourth Estate, 2003)
The Pattern Luilila Sls GESy el Lelia HIS50Y Lales Laalidl a5 <Gt
r.l.-.l 8§ yeaiss 4alS Luais on the Stone (London: Weidenfeld and Nicholson, 1998)
The Physics of Information Technology (New York: alidid jua Juo GLSy (daggall
i3 Ja o5 G e 1yl ST 5,3 Cambridge University Press, 2000)

PO A PR BT P

Slaaadl b AL o (S T cigtansd Glably Slasssy Jdore Sl
Crystal Fire: The Invention of the Tran- Lagal5S claay Lea ‘éL} BYSom BV Lo
4O 49— sistor and the Birth of the Information Age (New York: W. W. Norton, 1997)
clbill plle ge Lty b Bles Tlie Guuuaga 1455 (5lle ¢ L] 354y
True Genius: The Life and Science of John «Js @l aias 3158 sl il pudlysll
Vicki Daitch (Washington, D.C: Joseph Henry Press, 4. .4 LgS,Ld, Bardeen
0SS O alll Jab b Laaly guss Ll (s Glaia g oSN SIS 2001).
Jaalge dal 8 50ST e Lobus

247



Quan- Lea Glaaall HYGL @S (S0lan e i JSI bl Jaall plall
- L e rJ.L'EH Ly tum, by Jim Al-Khalili (London: Weidenfeld & Nicolson, 2003)
The Quantum Universe, by Tony Hey and Patrick Walters (Combridge, L s I
SLaalY! e LUl e g9-ian sill England: Combridge University Press, 1987),
O @il yuala Ty g Ball g Slas yall 1ol Gusigs Lo Jia 5,0l
83 61 ya¥ @ il I3 pag — Laesa 35500t Laliiaii Lbad VA0Y b il
oyl el of )bl el o8 SIS S LIaY Ladal puds Cus (dlalas
LIl Joal e Laslill Ll Laasalf Glall joliaay sall! GLES Lalassly
REW) RT PRO|

AT gty Gl aljsia

Orag Lo mapll b olidid olld pag LA Highals 200 Laliia 6 Jasd Ladic

sle woally 5301 eliyaty TELAN e el dlyyady dsad ) clalll apeie
22l o ol e 1S peaditll ulall Galsd UK e Lyl eciladlall
Qo Ge S Lo 138 00 Lagyy dalady piall Jid e¥la 6 aall LLiad ae
dly 5 aé,y coda Jkill e¥la clsa &ua) sk 54k PARC uSgy3) e o i
S Jae TS oo Ll Sl s syl dypen «(oeaill 128 0l Jid
The Social Life of Information (Boston: Harvard :paiall iy @lS,-all 4 Jadll
Up the Infinite Corridor: MIT and the ell3 oo (Gl | 45 Business School Press, 2000).
Technological imagination, by Fred Hapgood (Reading, MA: Addison-Wesley, 1993),
Legoos MIT J LusigaS allall jaiy 3l il GAISH 13gd Bula § 500 yaay
Visions of Technology: A Century of Vital Debate gy 3ybidn; La,,a ol lias
About Machines, Systems and the Human World (New York: Simon & Schuster,
Cities in Jla ,iu LSy Ll |ghiasi La Jya o Lislll e alie  Jaas 1999)

Civilization: Culture, Innovation, and Urban Order (London: Weidenfeld & Nicolson,

248



023 LS Jga 88l Wpiw Logae L&a @) o SH daa s 4280, 1998)
b rishart sl pusian b ISR e B0l Ge ysle Joah g cslaatall
ool ey e il il L L eilS 3l alll sie Glas — s
The Human Web: A Bird's -Eye View of World History, by John R. McNeill and Wi-
3Soe b alaglal! Jgas g~ liam H. McNeill (New York: W. W. Norton, 2003),
osliels 4l Sl 05 Giges LagalS Glb (g5a85 iy B ylball 3,5 i &lsall
sy 51 ety galall i e Sacs U Gola [ty

sl g Lag Jiall

Sty 1330 cAlSS QU 3 Lianglasall ¥ loa S i 53 00n Lkl ollia
The Oxford Companion to The Body, edited by dliea Liaudsi jsuos sgall cugisa
Colin Blakemore and Sheila Jennett (Oxford and New York: Oxford University Press,
O Cadie aa Jaall Jlas Pla Joa Lloaiil Lalall 5i8au5a Ll 2001).
The Conduction of the Nervous Impulse (Liver- & Jl..Sta oo il Gl ,5 Al
Lalall Gy oY ¥ swad L’u’a:fl A3 pool: Liverpool University Press, 1963),
Chance and Design (Cam- : VAAY & g Sl dglall Taledl L3135 50l o
Olages Py laaa c.a.u 4.l bridge, England: Cambridge University Press).
The Private Life of the Brain (New York: & 4uu,d 3)3;.\.45 Gd, Lis sliisy ya
Goinng Inside: A Tour Round a Single Mo- YT CORTPS oLy John Wiley, 2000),
ol s ,5<T SLLESS wulment of Consciusness (London: Faber and Faber, 1999)
Eye, Brain and Vision (San Francisco: Scientific Ameri- Jala sy QUGS ’)L_u.a..ﬁ 7
2250 aad Gl allall daud (dayyll apbinas U 2adl, 24y, o4 can Liberary, 1988)
alip¥! Jis Jya Lolall Jaall G Uiias caa JS Uadl (i3S - e sl
ol deaiad Al AVG Ll §juiuall o bl jlasy) dal Ge k¥ i
G e Lag ety =l

249



From Beast-Machine to Man-Machine: Animai Soul ga Jasall aLEH &4 ,Glly

in French Letters from Descartes to La Mettrie, by Leonora Cohen Rosenfield (New
S cunlia gad e 40385 Li sk (radgs (3l York: Octagon Books, 1968),
Uliay  yutie pealilf Gl Linglontad e lale (gl Luliall wlyaasll J] Laladl chda
The Organic Physics of 1847 and the biophysics of today" in The Jour-" uludil ,S .o
L3l ‘5.\_’&3 nal of the History of Medicine and Allied Sciences 12 (October 1957)
a8 wigl o ol elade Laa,T 5,58 Ladie VALY b calys o6 (sl l i (550
LAL St ol lal 5ygunll u).....ll welady Ll L Tl (6 e Aaall ul_:.
Hermann von Helmholtz: A Life, translated ja yiwaiy S 930 8wy coluae¥! b
@Al 3l g4y by F. A. Welby (Oxford, England: Oxford University Press, 1906)
iy e agegydia O Losic delaall sin o8 Loaal o Sall o¥5a SiST 4yl
Energy Conservation As an Example Of Simultaneous” (43S Lulagi dlia . Taw g
Discovery” in The Essential Tension: Selected Studies in Scientific Tradition and
o \""' Laci &5 Change (Chicago and London: University of Chicago Press, 1977)
L,k cud oy ) glal,Lal VAYY 4, a5 daad Sie G Laiga Lgila
Layy Cuadl l:,_al; ol G (Sl walsill e Ualgdl Toaslall JIEaY)
A Jie JSa" Gl Lda GLAKY ultll) cpadall & olalldl fe JaYE e
Short History of Anesthesia, by G. B. Rushman et al. (London: Butterworth-
oluylall wil 3,555 o4y Loalall Linglesyadll 57 433, Heinemann, 1996),

Sl i Bad Tl ol
IR saads ) Lgall Lppalie Mool Al ol edledio ol ol b
Brainstorming: The Science and Politics of Opiate Re- jauicu (is-aslss LS ands
35 yite Gias C8I5L1 search (Cambridge, MA: Harvard University Press, 1989)
e Liiad 3,61 sl B3l 55ST wal Tnialga 55anudly dae JJ] Ciiia aSa
J.’i.d Molecules of Emotion, by Candace Pert (New York: Simon & Schuster, 1997),
Drugs and the uiacu g SUaical yaday «Gladl IS 8. Le ua ] Al Gl Jgay

250



Gleall |:\._.t..a l:J Lyl L;_-x . Brain (San Francisco: Scientific American Library, 1986)
sags ¥ gyl 3,685 Gias Lo Joa  edbaiiod s Laall ehldall $aiubody)
Listeninig to Prozac (London: Fourth Es- & yuad & sl S 5iu (ai (e Judil ai
| tate, 1994).

ik GUS i I ity Liyall JAIAL G sl LAWY (d]
Lyl daiThe Cosmic Code (New York: Simon & Schuster, 1982) _,353’1 oubals
The First Three Min- ¢ yiag (i QUS Laias S0 allally g pgall allall Jya
C"“.' 5 Utes: A Modern View of the Origin of the Universe (London: Deutsch, 1977)
3ould caua JSA Lgagd P il o dl LB Lo yull e¥ulas Jba O S
Our Cos- usy isle GlaSy Aila Juwalisy o<t 6 J¥ olbialll Gay e
The Five Age L:A;ai 3 mic Habitat (Princeton, NJ: Princeton University Press, 2001)
01: the Universe, by Fred Adams and Greg Laughlin (New York: Simon & Schuster
e Lyadll ?‘l" elale HAST Lgauds o1 o i) SRl Lga gy Lalaall ol y¢las 1999)
’ Aad, LLall

251






—

b ol Tl el alyi e alputlas o QLN Lia £ 55 siaa (a
ool sy bt iy i pala Gl LSl e LESIL ot Gay caypin
o alas el ) dasad (o 85I T Taals b Bisie Lran (1S
oo G (il cpll Gn (i ool ¢ lasall lall pa Jalaty LS Lubaall Tiall
vala Uiy b St olegydd! Gu sae b gyl dl o &lau¥l G,
Ciya a Uil Ll3ll 030 oo Ulyang o3y Judh egalss pf o2 g Ko
pll pa ST Jadag cansd oS Gl yyat allall olad yuaiall Tawgsll ibile
b Gyl 38 WSy — Lulaadl al)ledl ol sialy — (gulgl!

Lalas aill 832 o 5] i€ Lasie g5 il eyl glysa JLa 5LS
Lyall olsill s Lael sal HlS aight fia J i Losie Sl JS20 Gghe
Ghaall i goall GLAl ] aiasl siy Rosd 8o bl Lesd L] a3l T 5aY)
F-117 Ul sge 8 Lasdll G gmily LaBl Ll Cyall o yaaad cidy Jus
Fpaas Udaly asisl) il slad (gola Cilige 4 OIS bl Lo ¥ I
e Yy Tula pyacad Lilgs b planiond?] (agad Elaadl Srpas o Wi
il o cond @3Sy Zadudll T Sauall Bl ol ilall dlb guad Sl I alasll
CTRYY

JE Lt JaS 8 i oS Bladl i el gsully oo i QST Ty

i U il 3l o Sl o 4y emptinl] 0l @l ptie b p2lSeit I
Ule wan wlayy Aoll Ldlall Cyall Go juad oy aas Glliy salagh b 2o
cblad Jof b GGLE Lasie celld aay Lyl Tw cntew S cllsa Shuad calS

253



sloal . Lagia €ialas G (pST Lae 3 a3 QLS Tia i €6 S yuass (6] uall
il S5l apiunl Gunasts ol 85l Lagialy abasals cpang opl «gol 00
Luludl i Goas (50 Lasic 5508 Laay LS5 @alill pouts ¥ Ciiasa Uidg
salagl el e i Gie Guasilill o LAY (gl 6 ute Talill 4] 8t
A o gLl BTy STyl ,SHT (o Tia Bla gyl ya ST b 1048 504
LS Bast LaSall agilaK

siag bl 5o GEALL Ja U JMA e Gaaal o 5 sae Saela
g9 b cpala (Glasis Ly il (bl ualals Tl (ual ol (S,
S i b gLy O il cilas laas] i (oansS oL (Gaags
cpsisla a8 (Jlala o (plidalya luigy calsa ale oy gailys uls
il Olgen il alal eslaal 155 «5alS Glgan gpm p¥] LAGL (ladsa siile
O oSipe b sla ST pile (5 ore SR OB SIS (sl g
ey cap epbadyy LSl (gg) Glaly s 1555 il Lie o lags
Asds aas o (Glidl judia opleato dyga bl LS Jil) oBLsa
Basly B, bl (S0« adt Sty Unan pa,<81 o gl 1 S0 Jals s
e M OB Jim a yealy ppiilen o thand pabainad Lo JS ol e din]
Juail ga

ol Uasulys LSl 2355 Lgayy pusl (laa] poo gl S (G p skl 13 Ty
PIEPPAVIRE T DRPISUUVIN 3. BPEFS U PILL BB PO T JERC 0 A JY LPRAPAYES
Lo sb AT aaly yunid gyae’ b Galy Gl fa cilie o Jalaill i Laayocal
T Qi oailsl) JaaS e Ll LSt 8,508 35 (gl S 58T 050080 iy
e nuy Opes YS9 Jacdl) pa Ghayaf Bl 8 e @l 5 S5T L patias (o i
Slaad 1 13 ool :Gie S s Ggay¥ eliy] OIS S ot o jal CaST L
okl slaial 5 S8 | JSYI Leiay dsaac’s Storm Gla ‘Liale” I
Guaall o sl (SIi jskiia bl gSH Laad pods 3l fila ks Lo galal
elly CyaY b3 (STl cagae

254



S S ala¥ saill e § putiiia Gl gl il pa Dulaill LI o
ek Lkie Uglaa i 8 ,lue Salgilly (Lill 3 and Voo g lin,) e iyl d
= (5ol cilS Laatie LaLaS] Lasia Laiy « Jlb iy ey oo agg) Jase
Ll Ly 1hale oLl gall 13 0S5 ol ~ Tialall 455 o L lana casall Ga 518
Gl colelon pudy ans (5T a2 3o o ealS !t anlitw mll @alS Wsal
o5 il 13 e SIAT ¢ Glbua saatily guadll Gk il Laaped e pulla
Ol g Lo aSpul pdliye crguay T8 (ay Lal] ¢ Latatll (pilie sl (glise
slule colaili o Sl S8l s ¢ LI (ST caaas allall QU Giplia] dile (S
03 e {9yl o JSBlin il ail (aale Y lal i o 53 il 5ha
Ll e,

yilis o laill¥1 pa Jlool Tosads p LS, 1 e (¥ GUSH JLSial 23 il
Lo p mend La calsel Lilalll wfd il gailany Tola Lal, b Bl 8 UL
G b S ur Lo 138 Gl Laelas Sy Sl (el po ! b oS
o Unaboww alawl i lld b 1S ,0] Lygllall LS o, lia IS Losic
Caai ;] i o puaidll o (gf b S,301 wli] @S Losiey agadatl s
of] Gyl G US (Al Jlgad (b ol Lo s Bllaiig i85 « prad Gady Bsaa
g baall a Lyl

lan (00 L2l o QG (i (e OIS S0 Jalll (b LI any Sl S
b ol cial =iy 8 S Sl S fadas Lt IS Aiua dlldy a4 8]
i Jis OLS T 4 el cgaalall i JsasT o8 oA i Talgll il pa Ul
S ale il @S . say Lasd UUnd) Jylifion dua Loukiall 55U e Sl
hanll Yaarin 5a9a HLAl phald Hlea po plow — pgdse b Hliall e 550
Oliably jasl cell3 Jaidl ol ol Ja o8I = ilall o Gall 36 o (Agea
B agil (Fisae (e bid Wk

255



ailslael JYI e o Lhapull paasd watoua Lolans i s Oloas Jia Jof elia
5330 LT ead Lilall e oS Balal) BY Sl 5 LG une e fg,lsh
et 51 o SH Cyglais ¥ Glaal ol Sl yyace s of Lalddl a3 (g0 s Ll
ST Gl alewia¥l Jslal 58T ol . pgasd Lanea i Hlyaiaad | i o laass ki

(™00 ol A agil g pa IS0 el Gy e yuus

(LK I Jam aaliay et L,

256



ol i oLy LS Gl 65 osa b
Loa 0l gl sl Lol
oo sl MgSaue coui of LlaYl 4f Cipall
il Jae yuiad Lpd Loy Lasiad aslilainYl
5550y oaY] Juaay pall laiud e JS p L)l
ol 35Ssla

bW g1 el 3l b Joatiuw Shea
Al L8 s il L Y]

oo aaall gaall Jiss Laall LA slasal
ITQRTE AT TR

Lela¥l Lajyus of ciacusl! of JLaa¥I 2l
Sa Byssall of cyguall & g Ggap-abill
JLEWY cllasa (o gguan yé dae ] Juas
Gygald i

Ll Ly 1 olall laalal g ol
LUl gali s e gty WY1 il ) yaall
3y Cuaulall 8T5a gall

bl LI

Lalii¥ly «Lgslainy Lag, 3 allall e
- Lie buay Ty SV 3342Y |y

257

:adrenaline ¢pllis yu!

:amplifier Loii jlea

:Axon u._ual‘" _,_,.s.“

:Broadcasting ,el3] &

:compiler Glaa 33

:cryptography addall

zelectronics by, Xl



e leall Glamgy SV culall aliSa
Sl allas elilee i 553000 Tokall ol
Jlai¥ ! wlilac i

% RUISUVP-{PRY- TH & J) FCA TN Y EA K
Al TSLa L2y

sl Ll e D06 yam giis LI Ui
seeall @bl Tiallas 35S LugdlSl Loyl
okally (Sl

Ll gle Labows yial Saydypme s
a5 oAl

i Jal clali,by (g cnlall sy
bl Tadlas ]

bl e alilee 3,85 e 50l jlea (o
(S bl S iy

s Alyasl oldd g uadl Glea)Y
sie gpall L8t lae g egdll puliwa
Gl il plaay Tpmdl el

31 palarallS Lopplidl Libeall alskl oy s
o ST Ll g S Jaass 3508 Lgd (gl
Sasall cdlastl e Jil A3tall slsll
Lialags pSa T malpy due (b colaoay il
iy Gl Y ol all ol
aels galnl 838 ay o Lgs s (31 clilaall
il Lam iy sailly i 3l L]
I nalall sl

258
’

:Hardware sle

:Interference Jalui

:0scilloscop <yySeuyslns!

:Pixel Juls

:Programming dawa

:Processor eﬂ.u

:rhodopsin Cpuasigyll

:Semiconducto Juage tad

:Software @.l |



Les ik puilie Bae. Lagle gl sl T
ialglly Lol 334
wns Ll e Taoe Liass Lajue 5l Ly

g

b 3ol e (gpias b 1] Shen
L5l cdliage B3 J&YI e dly dnss
633aS gl SaS T g 5 lall i padius
S i il

ol LA JS o f i (A0S g
JeLis oo el lly i TSN oy +Lpalins
Ll @ l6 ey g ol

(sl Lelokely 5 ptall Loasmant] Gliac¥] aa
oulaaad! Giga Shally sasally Ll sa
bl sy 8 atally Gladlly 3V (o 2l
(511 T pall Jilay Liigeall Jluall sl
L paally Lkl LaaSd

ol iaas 4o oo Jigh sk ollia ga
Jliadl (ol cus silias,d sl 5lSy Asle
Cosal Jany sl slaill 38 phs 43 (SUYI
Glace V4V ale Guilin pS 8 50m0 o 4 4l
il el i G (i 41

259

:Switchboard pilill dayl

:synapse ¢ludia

:Transistor i}l i

:Vacuum tube $ jie il

:vagus nerve pgall cuuaall

:Zeppelin Gds’y sl tasia






:)9&-&0 Ué h&-rg-“
aifag audla

L Loy oaSH (o wasall Cillye g2y coy98anST b AGENH f Gl palasy oG
Ty el LAy Tyl Tissally "assal| GBSy "E=me2?y "cg paad| sl

Ot b anyg g2 1<t Bl oo

261



vgdaaw 8 @il
role Qe

"Unswall GEliall 5557 "Upgalhall Glaall M Jaua” 56l 4 yels
Sl " gdiay aald” QLSy gl G SAY) Gilall Liiaiald Leganag
Zialally

Bl 8 Loyl 7 all” Une SKe pse

elall Go susall b s e yilly Lialai¥l e payiag pole gyae
A yall Baally

Lpeall “agall allall” Lisaia i Ll yiSilly alall Laiual (a0 Joe
Dagaad | Lalati¥l" Liuaa 4 Lo gen] Lok Tadiny Lags Ladua e Yghouay

oS! Lyalady ] e alaa 3 o (b LELEEN Y1 Gulall i d ke
Ly Colabu OIS "ol oty o Sla O i, dY ) dgead) o il
Byl Lo oo b 0 ptis wael Il el yS s il il “agaas Gliw (o 4
sl e gl g o’y ool Guasad Taslaall SLai¥ Iy (Yoo f paaall
Lyl 8,y cpm iy Gual "paadll SIAETy Gy sulan b (AT 5 lygd]

oralail "l YT Bl ny o lan 3 e ill sl SSOU G 4 sty
‘Baeall 0.5 Qfl_"dd:-i"‘, I e un_-.\l_..!.l.' "Catﬁl\,_._x_-s” uA-LA.;“J :L_e“l)ﬂl C)LHJ
alal sl o sagpl "L b] Loadd o blSa’y il pe e g9 gl il
Y gyl " aate STy «rian oY el LTy

262



Oe 3Laally " ySI ijlall S Lasla galae Laal ey Loay3 B W)L
e b G YT Gulatl il

B sl Tag !l @IV une” Taa s "ol WK o)l oo 4 ks

"Ly Jaall adll I gagill Gaaall oo J Tan i Gulid] ls b ol
o5l Gady Olasse (Jlad " s Loaidll JI jodl 3833 Ga'y ((guild sad
o'y LSy 3 pall opilgly HUST S " Lagindiay Laalall by, lill” 1Y)
TN I jall il

5SSOl Gask e "lilia i alall olgie cad JULW @ LS Tiw 4 bl
@JJLELSUE:‘ALJI&‘,SM '..«A.mi‘).ai.u_‘,ﬁ)..mu.ﬂdﬂn.” I.sLmua\,I]l
U,AJ.\.“ l.‘.i&l.n\, Quﬁl "U'l')‘.'"“ u.aa U.BZ:.A:. JLH_, ‘E:fu),g| ");\5.“:” U'-'J"""

263



Ain dgara 1 gealll muaaill
JalS a1 Al Gl Y

264






wdgruul alllaie o)

Loudlagy Lo usilag Adls gy (LS 08"
2 5l e Bl L8> s By Rl S12)
Ogadey slde 3b Oloiadll e § 1568 Jlss 1 25
RLE o o8 Bl gt (ot ol 1l O g )
plal Kgﬂi (sl Kb r@Ub WOgudl plogi J2o
&S.L” BOL J:j’:"j ‘dl%ij"" L}‘H‘ rlh...u Z.L...l‘ rK’-Y‘
ad> axyy Eos OVl (Bl acl gz 13 Ll O
Y09 TSR TE R 41N
gl £1y5 ) Y1 Ll 3 5 1 st UL
Ssb T Yaoy S Al O AT Ol Zawle J)=
Gt b oy "L O O o 2 !
3L B o fwl 3 oy dagll Ludall SBLESYI




	111111111112.pdf
	كون كهربائي_صفحة_001 ‫‬
	كون كهربائي_صفحة_001
	كون كهربائي_صفحة_002 ‫‬
	كون كهربائي_صفحة_002
	كون كهربائي_صفحة_003 ‫‬
	كون كهربائي_صفحة_003
	كون كهربائي_صفحة_004 ‫‬
	كون كهربائي_صفحة_004
	كون كهربائي_صفحة_005 ‫‬
	كون كهربائي_صفحة_005
	كون كهربائي_صفحة_006 ‫‬
	كون كهربائي_صفحة_006
	كون كهربائي_صفحة_007 ‫‬
	كون كهربائي_صفحة_007
	كون كهربائي_صفحة_008 ‫‬
	كون كهربائي_صفحة_008
	كون كهربائي_صفحة_009 ‫‬
	كون كهربائي_صفحة_009
	كون كهربائي_صفحة_010 ‫‬
	كون كهربائي_صفحة_010
	كون كهربائي_صفحة_011 ‫‬
	كون كهربائي_صفحة_011
	كون كهربائي_صفحة_012 ‫‬
	كون كهربائي_صفحة_012
	كون كهربائي_صفحة_013 ‫‬
	كون كهربائي_صفحة_013
	كون كهربائي_صفحة_014 ‫‬
	كون كهربائي_صفحة_014
	كون كهربائي_صفحة_015 ‫‬
	كون كهربائي_صفحة_015
	كون كهربائي_صفحة_016 ‫‬
	كون كهربائي_صفحة_016
	كون كهربائي_صفحة_017 ‫‬
	كون كهربائي_صفحة_017
	كون كهربائي_صفحة_018 ‫‬
	كون كهربائي_صفحة_018
	كون كهربائي_صفحة_019 ‫‬
	كون كهربائي_صفحة_019
	كون كهربائي_صفحة_020 ‫‬
	كون كهربائي_صفحة_020
	كون كهربائي_صفحة_021 ‫‬
	كون كهربائي_صفحة_021
	كون كهربائي_صفحة_022 ‫‬
	كون كهربائي_صفحة_022
	كون كهربائي_صفحة_023 ‫‬
	كون كهربائي_صفحة_023
	كون كهربائي_صفحة_024 ‫‬
	كون كهربائي_صفحة_024
	كون كهربائي_صفحة_025 ‫‬
	كون كهربائي_صفحة_025
	كون كهربائي_صفحة_026 ‫‬
	كون كهربائي_صفحة_026
	كون كهربائي_صفحة_027 ‫‬
	كون كهربائي_صفحة_027
	كون كهربائي_صفحة_028 ‫‬
	كون كهربائي_صفحة_028
	كون كهربائي_صفحة_029 ‫‬
	كون كهربائي_صفحة_029
	كون كهربائي_صفحة_030 ‫‬
	كون كهربائي_صفحة_030
	كون كهربائي_صفحة_031 ‫‬
	كون كهربائي_صفحة_031
	كون كهربائي_صفحة_032 ‫‬
	كون كهربائي_صفحة_032
	كون كهربائي_صفحة_033 ‫‬
	كون كهربائي_صفحة_033
	كون كهربائي_صفحة_034 ‫‬
	كون كهربائي_صفحة_034
	كون كهربائي_صفحة_035 ‫‬
	كون كهربائي_صفحة_035
	كون كهربائي_صفحة_036 ‫‬
	كون كهربائي_صفحة_036
	كون كهربائي_صفحة_037 ‫‬
	كون كهربائي_صفحة_037
	كون كهربائي_صفحة_038 ‫‬
	كون كهربائي_صفحة_038
	كون كهربائي_صفحة_039 ‫‬
	كون كهربائي_صفحة_039
	كون كهربائي_صفحة_040 ‫‬
	كون كهربائي_صفحة_040
	كون كهربائي_صفحة_041 ‫‬
	كون كهربائي_صفحة_041
	كون كهربائي_صفحة_042 ‫‬
	كون كهربائي_صفحة_042
	كون كهربائي_صفحة_043 ‫‬
	كون كهربائي_صفحة_043
	كون كهربائي_صفحة_044 ‫‬
	كون كهربائي_صفحة_044
	كون كهربائي_صفحة_045 ‫‬
	كون كهربائي_صفحة_045
	كون كهربائي_صفحة_046 ‫‬
	كون كهربائي_صفحة_046
	كون كهربائي_صفحة_047 ‫‬
	كون كهربائي_صفحة_047
	كون كهربائي_صفحة_048 ‫‬
	كون كهربائي_صفحة_048
	كون كهربائي_صفحة_049 ‫‬
	كون كهربائي_صفحة_049
	كون كهربائي_صفحة_050 ‫‬
	كون كهربائي_صفحة_050
	كون كهربائي_صفحة_051 ‫‬
	كون كهربائي_صفحة_051
	كون كهربائي_صفحة_052 ‫‬
	كون كهربائي_صفحة_052
	كون كهربائي_صفحة_053 ‫‬
	كون كهربائي_صفحة_053
	كون كهربائي_صفحة_054 ‫‬
	كون كهربائي_صفحة_054
	كون كهربائي_صفحة_055 ‫‬
	كون كهربائي_صفحة_055
	كون كهربائي_صفحة_056 ‫‬
	كون كهربائي_صفحة_056
	كون كهربائي_صفحة_057 ‫‬
	كون كهربائي_صفحة_057
	كون كهربائي_صفحة_058 ‫‬
	كون كهربائي_صفحة_058
	كون كهربائي_صفحة_059 ‫‬
	كون كهربائي_صفحة_059
	كون كهربائي_صفحة_060 ‫‬
	كون كهربائي_صفحة_060
	كون كهربائي_صفحة_061 ‫‬
	كون كهربائي_صفحة_061
	كون كهربائي_صفحة_062 ‫‬
	كون كهربائي_صفحة_062
	كون كهربائي_صفحة_063 ‫‬
	كون كهربائي_صفحة_063
	كون كهربائي_صفحة_064 ‫‬
	كون كهربائي_صفحة_064
	كون كهربائي_صفحة_065 ‫‬
	كون كهربائي_صفحة_065
	كون كهربائي_صفحة_066 ‫‬
	كون كهربائي_صفحة_066
	كون كهربائي_صفحة_067 ‫‬
	كون كهربائي_صفحة_067
	كون كهربائي_صفحة_068 ‫‬
	كون كهربائي_صفحة_068
	كون كهربائي_صفحة_069 ‫‬
	كون كهربائي_صفحة_069
	كون كهربائي_صفحة_070 ‫‬
	كون كهربائي_صفحة_070
	كون كهربائي_صفحة_071 ‫‬
	كون كهربائي_صفحة_071
	كون كهربائي_صفحة_072 ‫‬
	كون كهربائي_صفحة_072
	كون كهربائي_صفحة_073 ‫‬
	كون كهربائي_صفحة_073
	كون كهربائي_صفحة_074 ‫‬
	كون كهربائي_صفحة_074
	كون كهربائي_صفحة_075 ‫‬
	كون كهربائي_صفحة_075
	كون كهربائي_صفحة_076 ‫‬
	كون كهربائي_صفحة_076
	كون كهربائي_صفحة_077 ‫‬
	كون كهربائي_صفحة_077
	كون كهربائي_صفحة_078 ‫‬
	كون كهربائي_صفحة_078
	كون كهربائي_صفحة_079 ‫‬
	كون كهربائي_صفحة_079
	كون كهربائي_صفحة_080 ‫‬
	كون كهربائي_صفحة_080
	كون كهربائي_صفحة_081 ‫‬
	كون كهربائي_صفحة_081
	كون كهربائي_صفحة_082 ‫‬
	كون كهربائي_صفحة_082
	كون كهربائي_صفحة_083 ‫‬
	كون كهربائي_صفحة_083
	كون كهربائي_صفحة_084 ‫‬
	كون كهربائي_صفحة_084
	كون كهربائي_صفحة_085 ‫‬
	كون كهربائي_صفحة_085
	كون كهربائي_صفحة_086 ‫‬
	كون كهربائي_صفحة_086
	كون كهربائي_صفحة_087 ‫‬
	كون كهربائي_صفحة_087
	كون كهربائي_صفحة_088 ‫‬
	كون كهربائي_صفحة_088
	كون كهربائي_صفحة_089 ‫‬
	كون كهربائي_صفحة_089
	كون كهربائي_صفحة_090 ‫‬
	كون كهربائي_صفحة_090
	كون كهربائي_صفحة_091 ‫‬
	كون كهربائي_صفحة_091
	كون كهربائي_صفحة_092 ‫‬
	كون كهربائي_صفحة_092
	كون كهربائي_صفحة_093 ‫‬
	كون كهربائي_صفحة_093
	كون كهربائي_صفحة_094 ‫‬
	كون كهربائي_صفحة_094
	كون كهربائي_صفحة_095 ‫‬
	كون كهربائي_صفحة_095
	كون كهربائي_صفحة_096 ‫‬
	كون كهربائي_صفحة_096
	كون كهربائي_صفحة_097 ‫‬
	كون كهربائي_صفحة_097
	كون كهربائي_صفحة_098 ‫‬
	كون كهربائي_صفحة_098
	كون كهربائي_صفحة_099 ‫‬
	كون كهربائي_صفحة_099
	كون كهربائي_صفحة_100 ‫‬
	كون كهربائي_صفحة_100
	كون كهربائي_صفحة_101 ‫‬
	كون كهربائي_صفحة_101
	كون كهربائي_صفحة_102 ‫‬
	كون كهربائي_صفحة_102
	كون كهربائي_صفحة_103 ‫‬
	كون كهربائي_صفحة_103
	كون كهربائي_صفحة_104 ‫‬
	كون كهربائي_صفحة_104
	كون كهربائي_صفحة_105 ‫‬
	كون كهربائي_صفحة_105
	كون كهربائي_صفحة_106 ‫‬
	كون كهربائي_صفحة_106
	كون كهربائي_صفحة_107 ‫‬
	كون كهربائي_صفحة_107
	كون كهربائي_صفحة_108 ‫‬
	كون كهربائي_صفحة_108
	كون كهربائي_صفحة_109 ‫‬
	كون كهربائي_صفحة_109
	كون كهربائي_صفحة_110 ‫‬
	كون كهربائي_صفحة_110
	كون كهربائي_صفحة_111 ‫‬
	كون كهربائي_صفحة_111
	كون كهربائي_صفحة_112 ‫‬
	كون كهربائي_صفحة_112
	كون كهربائي_صفحة_113 ‫‬
	كون كهربائي_صفحة_113
	كون كهربائي_صفحة_114 ‫‬
	كون كهربائي_صفحة_114
	كون كهربائي_صفحة_115 ‫‬
	كون كهربائي_صفحة_115
	كون كهربائي_صفحة_116 ‫‬
	كون كهربائي_صفحة_116
	كون كهربائي_صفحة_117 ‫‬
	كون كهربائي_صفحة_117
	كون كهربائي_صفحة_118 ‫‬
	كون كهربائي_صفحة_118
	كون كهربائي_صفحة_119 ‫‬
	كون كهربائي_صفحة_119
	كون كهربائي_صفحة_120 ‫‬
	كون كهربائي_صفحة_120
	كون كهربائي_صفحة_121 ‫‬
	كون كهربائي_صفحة_121
	كون كهربائي_صفحة_122 ‫‬
	كون كهربائي_صفحة_122
	كون كهربائي_صفحة_123 ‫‬
	كون كهربائي_صفحة_123
	كون كهربائي_صفحة_124 ‫‬
	كون كهربائي_صفحة_124
	كون كهربائي_صفحة_125 ‫‬
	كون كهربائي_صفحة_125
	كون كهربائي_صفحة_126 ‫‬
	كون كهربائي_صفحة_126
	كون كهربائي_صفحة_127 ‫‬
	كون كهربائي_صفحة_127
	كون كهربائي_صفحة_128 ‫‬
	كون كهربائي_صفحة_128
	كون كهربائي_صفحة_129 ‫‬
	كون كهربائي_صفحة_129
	كون كهربائي_صفحة_130 ‫‬
	كون كهربائي_صفحة_130
	كون كهربائي_صفحة_131 ‫‬
	كون كهربائي_صفحة_131
	كون كهربائي_صفحة_132 ‫‬
	كون كهربائي_صفحة_132
	كون كهربائي_صفحة_133 ‫‬
	كون كهربائي_صفحة_133
	كون كهربائي_صفحة_134 ‫‬
	كون كهربائي_صفحة_134




