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rafTflSIQN OF lOMISING RADIATION DURING SPARK DISCHARGE. 

G.R.BAimiDGE. 

Being an account of work carried out at the University of 
J>irham during the three years ending in September 1952. 

Thesis submitted to the Ifeiversity of Durham far Ph.D, 
degree examination. 
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alrani Ummri^ aai Q.7.fi.mMa^^ tlatk ii«Mli«lia« of 

a i M I r iatkonaa «lt»k-«vjlolait liiA prodwsa aiv «Mlai 

iMbatmava aaiUjr ravaalaA 1« an onpaiwlfiw ntnufcT o i y i g i — 

Bill aa tha MMlitgr af tteaaa molai waa tenMitavtoA ta lw 

laaa lOmm that for awOl paaltiva aaA mtsAtm imm t te 

a f f M l ima aktvifeiM to tha plMilo-alaatvia «ati«i a* t te 

MrfiiBa of aaaXl iaal partlalaa. 

mm f i r a l 4afftaita awiAaaaa t l w l air oa« «a jlMto-

loMlaaA ia «lt«ibiila« ta mifimi^^ ate fUtavai kla * T ^br 

ani iMFailaM i t ttMi;^ a fluoalta vlsiAaa. Sha raaal l l i« 

lona «««• alMvn ta ba of tlia aaaa MihlUtr tlMMa groaaaai 

I r 3Hm^ aetlvg an tha aaaa gaai aa ofupanalaw nd ia of Xaaa 
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tteanrtqw teaaaatvatliv t te ateaaoo of 'laria* i«M. 

Ste loaar mevalaagtli Hal t of tWM>Momy A» B H ^ * 

f laor i to noaiam vaa mmr «atafa&aa4 teoaaaa i t Maa , Oa 

voflaalag t te vlaioa a i t l i ai|alaTHiw qaarta te fawA ao 

pteto^iowiaation af air , Iklag Ĵ raaa'a dala^* aa t t e 

of qaarta anl f laorl to i t agpfoava tteft t te 

allgr iatondM* thraateld vaMlangMi for t te iooiaalioe of air 

Uoa tetooaa 3J80 I M i M M 1 tekar vav ta ra^ ' ' ^ ' ' * 

oeaflmai tlda rtairfatiaab aotlac t te t t te raiiatiaaa r u g a i 

l U a Dir t t e ioaiaakioa af air* mnm aai aitra«aa vara loal 

aaklro^jr 1 ^ libaflmtiaa atea peaaod ttetw î 1 oak tlOotaaMi^ 

ai ataBwten.0 araaaam aa aaU aa t te f laorita oaUa 

of Idha ateorptloa oolJU I te loaiaakioa ounMaka ait aai a i l a 

•^ll'miMmm M i i teita iiaaiio^^ wrtar t te 
A 

liaa vara prBgaatlaaa to t te aaatera XSi» 100̂  I M 

aai XM rMspootivaSjf* 

9m ftrat aka^ of a faa loaiooi W i to «ra raiiatiaaa 

vaa aato tgr MoUar^* i t ona oai af a t i*a t te olootroaa firoa 

a hot fiXaaaaik vwa irivan throi^ a gaa at ooatrollai 



9w raAiatlotta ttm thla eoolrolXad Im pgraaaiara 41aohari» 

vara vaatrialad to anfcar tha gaa alona i n ajoather aaation of 

t̂tia tvdMi vham tha oufiwut bataaam tvo alaotrodM vaa ipaoa** 

dbue^a Uisltad. Aa oiuoHta la ourrMb aa a vaaiiXt of tha 

f«iiationa vaa a aiaawa of tha loalaatlon prodMoad i n tha 

iaa for a taoan awoitatian larel of tha gaa atona ani wOa* 

oalaa i n tha oonfcroUad diadiarsa* OkiSjr th» «Bolt«llaii of 

tha «poris Umm i a tha oontroUad aiaQhav!8a «aa fount to 

giva î pvaraoiahla ioalaatioa i n tha gaa of tha detaotor 

aaoftioai of tha t«(ba» irfdcdt waa aeoeptad aa raaaombla aflor 

OQMidaratioa of tha aaacKiaa invoXvad* lorkiag at HMT 

atkaeashario pcraaaiira J^Xhanaon^ «&a abla ta ahor that photoaa 

ftm a haaiy eivraal Ivdrogoa diaohtarfa ara aMa to ioniaa 

IV«rogaii gM uA a««taat«d that ioniaiKlion « d | ^ ba ooq^latat 

i n HMra than a single ataga under thaaa oonditiona* 

^K^lMdiiw tha vrark of Mohlor and 9kanaan aU 

iimmA ao fhr uaad flaori ta vindaaa hatwaau ^ 

of vadiailiaB and tha gaa uador t««t« ttta flfeaotnrKkion 

haii« aada that tha thraahold ioolaiag wanwlar«lh for tha 

Xlaa hataaaa 1850 1 and 1450 I* 
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work of profriomi aihaanwra of photo<44wl«tioa i a gaaaa oalag 

tha halaaaad ipaoa ohar^i aathod for tha dataoHoa of a^r 

ioalaalioa poraaooft. Haiag a qpa«k i a hfilragaw aa tha aaaraa 

of radiatiaa th i r vara anihla to aaaaora tgniaatlew praaaok 

in ai«r gaa, anoapt that aktrihnliMa to alaalvaatatia alfaala* 

whan tha radialioa aakomd tta gaa throu«^ a f laori ta wiadov 

tra9Mal«tii« daaa to 1800 1 Si a aaaond atqpariaaflt uaiag 

m^tpuf^ aiailav to thai of Mohlar* atrang yhata-ionLaafeioa 

vaa dataotad for orgea aad anan ( and aaak ionlaatioa l a 

altrogon and air ) t r radlatian aaiaiag i a tha aaaa gaaaa. 

m photo»iaala«kioa «MI dataatad ahaa tfaa g«i aotiag aa tha 

aooMo of tha radlatloaa «aa aaaitad to laaa thaa i t a ioalaiag 

poftamial. JM a l l gaaaa tha phalo-doalaiag vadiatloaa vara 

not tfaaaaittad WIMHI p̂aadaowa af t h U flwarita and <itt«tB 

vara iaaartad hatvaaa tha aoarea and tha taat gaa. 

ai aaaaaalag tha aarllar wmk Varaagr aad LaA h«ra 

iadiaalad poasihU alioaaaliva mglaMAimm of tht ulaw^d 

photoHUniaatiaa af gaaaa I r vadiakioaa t r aaMdt tad tgr 

awtaia aota af flaorlta* vhixdi thogr thoaailwaa vera aol aUa 

to dataol. Ihogr t ho i^^ that lanard^^ B 1 | ^ h«fa baaa 



10. 

obaarviag as ioalaatloa t te olaotroatatla omyling 
t te aoiaroo of railatiaa (a hl^ frofpanwy wgmA 
«3Mdalaa aUotroAaa) aai iotootor of ioaiaatloa. tto 
fXuorito §smAmn aaai V Boi^Ma^ al||ik tera teaa a rara 
ipooiata« 9araat ta iterkor vafolangkte ttea oatlaatocU or 
lHa f a i l w o to oUalaalo airiaqr ^NVo«r« or t te yrodaeta of 
aaataljMi air iiaatergaa auoli aa t te oaliaa af aitragaa* ftaa 
faia aspvatua aeaii tern f r a v l i a i l a t t e taat o t e i t e a adH 
atanoo vhioii io ioalaoi 1«r vawaXoKlte dbaaa t te IMO 1 
flMorito tgaaaataatOB Ha l t , mamc^ alaa anrittli«3jr 
roiosoi t te talaa of Ilia voirti V aUavi^{ t te praaaiino af 

narator viffoar. fiia v a k of aUaaterg^* vte ttteai"ial t te t 

a t ida f i l a af aaUoiioa llf^m, thiols vtea ylaaai tetvaaa 

^pootruB of aaraal, aai loadaod aitrogoa to diMppor* vaau 

ORpoar to farour t te lioa t te t a auob aterter vavaloagkli tteoi 

X500 t ia ro«tla:ai to iteta-ioaAaa i n t te paraaant gaaoa. 

fteogli t te iHi'oyaity of pteto-ioniaakiaa i a aona gaaoa ia 

flmajr aatabliated i a t te Utaraturo aiaoo 13S6 ttero ia ao 

io f ia i to aaporiaaalal ovlioaoo of t te aataal ttaroateli 
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Ui^kha for tha Inlividaal gaaaa* 

Ihoto-ioaiaation l a tha WOIMM of tha gaa 

alaatrodaa airiijaet to a hi ih diraot votkaga vaa oaa af a l a l 

af foaaihla aaHiaiHaaa ooaaHarad ^ M a oad Xiwaa** (1M8) 

wfaieh aLfht laad to tha vaal^hla ooalitioa aada auiifaat tr 

^ paaaaga of a 4 ^ throngi ^ gaa* » vaa thara ahavn 

«Mk» v i th oartaia wAn^^Uijrim Mmm^tam, a l l of tha 

ooald laad to gMMral aqpatlaaa alMlar 

ta thai acrifiid «k V tanaoani^dffOS). m had tsaakad tha 

dmUpawl of tfmMm M ^ iaatahiUtj tea to w i l i i i f 

ioMlaakioa ^11^ af ^ha paaltiva iam ml 

v i th gaa atona* Aa goaaral Tiiaaaairf thaorr» vhlah vaa 

lakar jrapaaid* i a aa attaivl to raaoaaila thaoratiaal 

•ffidanaa* took tha aaaiaHriiMo af a apaak ta 

tadiaata tha fai lHM of a f a n i h r t i i aoaditiaaa hilaam tha 

lyooaaaaa of pa^daotloa moA zvaotal to tha iloatfodaa of loaa 

ia l t iak i i« la tha gi9* faaaihla ioa prateotiaa 

tm thia gaaaral foaaMMl ofaatlaa ooald iaalada 

1. Xoaiaafcioa tgr paaitif* looa, a) «k tha aakhada« 

h) i a tha gM* 

9, awt»-iflataat1oa t f thort vavalsagth qaanfta, 



a) at t te aatteia» 

%) l a t te gaa. 

t t e aparakiva awhaalBa a l ^ te far t te 

yratestioa af anr lam* vtetter l i j i i i l laii t aa t te aakteia 

aatorial or aa t t e gaa aloaaf faraakiw tlaa la ra^alrai far 

t te grovtli of oiMitaMUi oaaiitioBa in^m* l i a w t e i a l a 

of foaaativo tlaa Uga l a aU#k]y aaarvaitoi laag ppa (pi 

paatar tteai 960 aa. %• a oa.) vara ateva to te 

of aaUMia aatorlal* aai laaoaaiatoaft with t te 

«Mt poaitiva ioaa avaaa t te gap ioHiv t t e fonakita 

Piiaiaoa*^ (3LtM) aaklaakoi m a f w k i a a t l M ta 

te of t te oriar af 10*^ aaa. la aawtlaakor g^a ak 

i a a ir . fta vorto of Varol^^ BOMa^. «r t 

Bapafald'<^ aaaauroi fovaaki^ tlaaa of ior* aaa. , vtea 10 % 

m t o ^ ^ t H I a a ^ aai aktera^ tetv a i i a i ooariraakarr v a i | ^ 

af aviiaMao l a favot# of tlaaa aa ateH aa i T * aaa, v i tk t t e 

gap nrffiaioakljr ovarroltad. A aaohaalaa tgr v i d * t t e wgtak 
ooaXi iatalop v i th a fv laai t r appraartdiV t tet af X l ^ ia mm 
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i a vMflli h i # aawar vaaika* prataaad tgr aoM aa yat aa^ 

datandaad aa«M la tha doifaloyAiV qptart ohaaaO* radlaka 

iMko tha wiwrwaKllBt gaa« iipidaar aakaadiag tha aoM af 

Imnttatioa to tridga tha giv* 

ayartaaatal t i d n a i a fwroar of ihata iMrialag 

«aii«kiaa aa tha astita i«iak i a tha ^aai^lwg af aMr tmm 

of ttaoharga haa armaaiTatad iiiairli iatii l i aiaoa XWK B 

i a haUavad to ha aa luportaat I M a w i a tha apowtiaa of 

faa i t i f a vira Oalgv oowdova* aa aheaa t r ov«t«if^ (UM) . 

B i # oanvr photoM ar ta i ig i a t t e «MI i a tha taiiaai f&ald 

Mfloa aaar tha p a i M m v l i a vara thoa btiiaiwad ta ha U t t l i 

i>a»bid i a tha lav praaauw gaa, to raaoh tha aafMliva 

^fliador aad thorn talaaaa ana j m i u alaali'ua. for aaaqr i f f 

to idMk^M i M i i U a i ' T . loaaMlly Cha^M. MhJ^ a»» 

wmimn hum ahawa that tha ^^oa l of tha Oalgar ooMNr 

diaaharga oaa aaaar i n rott iMa gaaaa vhaa aa yhotOM aaald 

tha aakhoda,haaaaM of tha 

i a tha i M itaalf* 

HwlO'taidiatloa i a tta gaa haa haaa aladiad t r 

%«»«kk^ ( ia aoraaa dia#u»iaa i a 1915) and I h ^ i i a i ^ (UM) . 



ttetk failaklaaa aai l tai V ^ aaattai gaa aro 

teMdlr iteoatei l a «lr« Batk l iaaHnHora foaai tka 

ta mwaiit af tea aaailiigtti 9fm*$ 

iMMi t t e akter* fta aaia teaillgr 

l a i l a i i aa i pawtratai ai4r I —> i f a i r a l 

S flii*^) w i i a a M M M te te M l ta 

i f iaaliairt oa a teaaa aialtei» aai 

liO^ tetag itoatffaaa i a t t e te» of f t e 

taia tea n i i a l l r lattaakai 

ofaakoi i a t t e f M i f t te gRi i r vaiiallaa oaMlai 

teaa ^ aaate of t t e r i i a H i a i af 

tlaa lapi rtiaigaai I r M M U ^ (116f Dar « H N t t e MMiail 

I f vteftter «>o ra i#na i i alaakroia vaa t te 

t t e aaMMia ao vaaM iaawi m t te iXaatrla f i a U 

tMmX^ oai l l p ^ v « M « vMh paamaa paia* to 



15* 

aalad harvta af a m a f t ta tha padMI* 
i rragf lar i a o q ^ t a l a aad tlaa of uunaiaiiaa. Aaaa thigr 
haUavad to ha talggnpad t r piialOHi oa&ttad ttm 
oharga l a f t hahiad aftor a prafiooa avaUaoha af 
to tha padat* Ivaa idMa tha aagatifa plaaa vaa rmuda ftm 
tha paiad tha horata oomtnmd, tadioatliw tho* tha 
aaald ha aaliva i a tha « M alaaa. f l i i i l a r ^ ^ Baakhar 
Qaata^ ohtalaad aoan iatoraatim alead traal 
aialaaitiai af aJaalvani fai t ta t td i a alaatcia f i ^Ua 
aavall^ alaaaaa vhara ahataaa anfcamd ttni aaaa 
aaafTieianka aalaiOakad tm tha imiakm aaaralai^ha l a alr« 
I r mmAUm tha avalMflhaa ari«Li« i a aankiaator I n c i t e af 
tha haw of radUtlon* aow^aponi to thaaa for th t aoat 
paaalratli^ tadialiaa aalad V O M M A anI Z M M M , 1 oiC^ 

for ai^rfaa and lu'ftriigiii aaaawrod aador tha aona niwMtlaai 

jalOBlalad t a ha 5 aa."^ aad a t oaw*^ nopaaliaaSr-

fii aa aoqparlaoAk t r »mm and JaalMki* ik 

thak aa « l t»a4d# i ftvqam^r d ia tega halaaaa 

p i r a l l a l olaatraiaa aatfU ha trlggarad t r ixvallallioa of th t 



ligkor«aloakroio gaa v i t l i a flaa paaaU of aStriHrlaaat l l j ^ 

ftroa a aatei ^park. A atfiavlag ar vaiat i a t te aiiiXa i f 

aartaia ali^gi^? air igarte» vlddi oaoarrai aloi« t t e tvaak i f 

t te Incadiatiag POMBU aaggootoi t t e i ^ alartai tnm ttera 

aai iavaXflpai alailtaMiwialj tovaria tet2i i l i i ik i uiaa. 

l a a a r a a i B i of t te ateoniliiai aoaffialaaka for t t e raHakioaa 

MMVoaaiUa f i r trlggarlag t te iiaetergoa l a air aa i oaygw^ 

vortei aafc V oaforal attteia« vaa i a f a i r agrvaaaak v i th t te 

valam oibtalaai ^ t e i a ^ * ^ * 

i a oaplaaakioa of tika atappai Saalar atfotea i n ttM 

if^ipi^fftfflg iiaitergk, ilaarallni ip* goteriMd aai OiUaai'^ 

(aai I f nmmm aai M B ^ tea teaa aktaavka«>^M*aa 

baaia t te t air ia liMiko Inalaail ahiail af t te i a i a l a B i M t 

V raUatloa ftaa parto of «io air alraa^ Idgttr 

a i f M t i t agpaora U M I r «Mk ptetvlaalatM vadh 

iakiaa aa aa aatifa aai»iaataa ia ijffaailiig t te l i a d i a r i i l a t te 

gaa aaal te ooaallarai far aU laag aparte^(Qravakh « d M ^ ' ) * 

aai aiao iaaaaaa vtera nm alaakroioa ara roaal 

mtSOM to a f l t e l t t e i i i ^ i a rg i*^ teoaaaa of t te 



17. 

nwMldaralioa of aaparlaankal avidoaea for tha taat 
gap eoaditioaa giving falaaa of pd laaa thaa 800 wm»W§, a M* 
flhava that tha gHMral l^vaaaad thaocy ia i ^ i U taadda. 
Aara ia aat« hovwart a*Mh ao^ariasakal arldaasa aa jrat to 

awypart tha wlav that a Toviamid atohanian oaa aparala ak 

highar valaaa of pd« A raoaal papar of Jionaa 7.Xk^ and 

ooUahorartora haa axaalnad tha poaaUdliigr* aMggMtad aa 

aarSr M 1930^^ that sfaokana astiva i a tha gaa oaa g iw a 

aaoondasr warihanlani to aatlaiy tha 

Aa aquatlm darit»d» 

I - I ^ o a » ( ^ d / { l r ( o a , ( « . ^ ) d ) H ] ) Z l ] . 

vfaora ia a oadhlwatioa of eoaakanka &f»s/{'<'^ i« «f 

tha aaaa analrtioal fera aa tha ganaval Tiwianai otaatiaa 

vhm \ ia aoaa fTaatlon of <S • Whan i^ ia largi « M 

aquatioR aliq^lifiaa ao that phok(»»ianiaatlon la tha gaa 

iakrodaeaa a oooatank faotor* ladaipaudaufc g^^ Imglh, I r 

vhloh tha i n i t i a l ourrant throa#i tha gap is anhaaaad. 

ratailad axaaiaation of tha o^xotioa for larga walnaa of t | 

* 6 ia maiMr of phokona produoad per oBialaatroa pakh. 
f- ia nuakar laadiag to phoko^daadaation. 
q ia gaaaatrlaal tfaator* ti ia ahaurjtiua oaaffialaMk. 
i< ia aaAor of aleetroaa prodaaai par ami alaalroB yakh* 
d i ag^ l a iVkh* 



la. 

t te t t te grovtli of aarraa* l a t t e g i p t a t t e 

Hilar af flpatldi« ia aat l ^ y w a i tp pte»aHlawtaaklaa l a t te 

gMu frnyagatliwi of t te iiaoterga i tnaa i r la air aowi aaak 

litelar «iNa * V i t e for ioaialiv ndiakioai laaa ttea 

T«f ia.*^ ia ttioi*( lalaoa of tida oriar vara oMalaai* a.g. 

1r 8aatter» IflS^f <lriaiaHi, lOISi ifymt mUtmh I fM.)« aUar» 

lag aar alaatraaa ta te U t e f i t e i aaat iiataaao ftea t te a a M 

i f pteliaa l a oriar to Mgawrato t te i a i t i a l ateakrwi 

M a r tteoa a m i i l o a a I t i a oppavaak ttek i a 

«^pa t t e affital of ptetaaa raartiing t te oatteii ia p i i ^ 

to te apitaaiaUat tel l a ! « « giv* «te Mmimrm i l f i M i r 

aigte pro»fate V pteta^toaiaatlna of t t e gaa aloaa. 

AO poaaliaa oaarao of protealiaa l a t t e gaa 

foaate v i t h a i M a i a B i aaarir to loaiaa otter gaa akaaa aai 

aalaaalaa of t t e aaaa gaa tea teaa oaaaliarai r i aa r t l / tgr 

tepaaot". Of t t e pr aaaaiaai* aaad/ t» 

i . Xaidaakioa of akoaa V alaakraa aalHatoaa, v i tk t te 

ffiiaX of aa alaatraa ftoa aa toaar a te l l oa* «ia oadaaiaa 

i f aofk X-rara» 

% teoitakioa af poaltifa ioaa tgr a aaoad alaatroa aa l l la l i i^ 



aai S. BaeaMaatioa of aa olaalroa aai a poalkivo io% v l t l i a 

rotara of t te olaakroa te t t e groaai atate* t t e i aak oak l a •• 

i a ateva te te aaak Xltelr te aatiafy t te teahP^ aritorioa f i r 

«te projpagatiew af a poaitiva akraaaor. Oaoii a raaaridMkiai 

praaaaa voau te aaak UteSgr te oaa» vtea t t e aivaaaa of t te 

tiaatraa afalaaiiia ia ralwriai Ir t t e f n a t l i of paalMva 

oter«i* aa far annilo vtea t t e alaatraa aaOoaote 

t t e i a a d ^ of peailifa iaaa at t t e t a i l of t te aloalrai 
mnlmtm ia aoal Utelif ta te aaeflalaak te r a i a M t t e n p U a i 

f i a l i te aaro. 

larfeljw v l t l i a l l # d ia«p«a2ti«ea af a f i n w l i a a i f 

aaa paraad a(ppltoi te paraUaSi plate alaoki oftaa, l i i l M r oai 

teiaraaa** hmm mtdmA ioag ialor t laaa of XOO adapoaaoaala 

aai aaar teftea «MHk«ki tearidova. »w langkii af t te teXar tea 

a f te iHoa i f oaarvailti«a M i p&ate aaparakiaa» i t V M 

af nm iakanailQr af oaktete lUandaaiiM aa i g M 

for va lvM i f p i aaw ttea m 9m aaieaiaklaiv 

l a t h ^ anpoftaartat i f a ako»iakioa B i i a i a k v i th a 

akimi t i M Ug aoolA or iM ttm ^ poadMUIar of 



90. 

or mkmm t o •awmt i n i t i a l tumbm mmmnA l a le 
NO. i l m i n ' l i ' i i y m l l i n im lMMht . i i i i X m i a i 

i a p i f f t o f t lM i a N r - ^ l M M t i p M i v b i m * %tiMMi «r t l i t 

m l B M M of t iMdf f ia f l i U or « i t p w l i d ^ df «lit y M i U v t 

I^Blaro i t t t h t w i l r t l w t p w l h o f i o o l M l l c M i s mtlX. RL^ 

i M W ylMNni « d « t « i flPQB th« fUmm «r poatUvt i i M M l 

• M r o M m t h * t a i l <f tho 1—traa ws t l i a iw tcwM purt fc ly 

M & i M t iMv iMto^uanliiii iMi i a t h t mmwai lU t f M j tal f l i w t h t 

f U l A alMiVtt i i f ttM y U M i s s i t f f i a lM l t o O M M S mm S I S S I M 

(Xoi^^^}« OP MS iMlMMlWS ( M M i l W | J M M | M ) , tO 

•aA i r t a n i t lw y lssM votaSNv «l» y s i i i i f s skMHsr « i U 

w l i s v i a i p . a i t M a w t i — a i X y s i d i W i l n i i i i i i 

A l i J I m t b i yrotfti^iiMi Of s i»s t» sls1>iM («r SUMT s l s t t w ) im 

WM/Hhm y i v t « f tbs v o a m « f «lw f i » sMali gtvss t l is saf f is lom 

jtOTi>s|sliii ifVslsiMlis s« lM pssslMar mm i t s SSSSSM t s ths f lM l 

t iait i t tswwls l a M I snaftloa slM^ttfim of f»s Ktass. M M 

lAsBS sonliA a ra r t t t tgr i ln i tws of Xiss «tff*T^*T< 

tern tasi iPsr ios i i M — S i i r f t f l swTanihi i . Ihsm^ t iw 

of iflidoMlioii flras SM MHMissssiM sfslantlM t s w s l i i A starts 



aou 

pttmm, to MMMMMfll i t « I U apgpMv. tapit lMr <MIHiM twH 

I W ft n u l l i i i m i « % M « i l i i i « H M & lag 

taMdlM « a « M i « to « N toNViifeto 

, f l i(Hii»i i l i to witowB> ftw mmr mmnm totto l a t 

I t e toMtoytog rtriMW («r toirfMP t k r i t o } to 

t ^ ^ mA | l M t o p « i M t t o i w M l t t o t 

9t lumih of MUy I t o t I t a t l i n to m 

• M m t o i r to pMNkUa v l i l i to* toal tt» toftOM 

w K u j i avpltoA to to* wi^kumwm nnptolr w t o a i t to 

to* i t r i i w M t to» to towtop <M] r . toaw t t o 

« a r P«rt of tot t v i to toanvto tosM* toto to* 

I r i t o i d ^ * A l i f t o * f i c l a % ywyto to —towr to ato 

tom to* to^f * to**to to**fvto ^ 

^ t o t o V t o T M . . * * 

i d i t o toflf to* 

liMd]Mip«S»to.tes «•*« • ffvMltoi 

to www** to* jwwto * f • t r i i i r * totttoMwt to>ito»rti to * y t o t 



29. 

t * plan* « i t o 40 •2*«tooto w§pmetAiotu Uto itotosr^pto 
Am toat t h * t i p «f to* * l x * a M r to |*«aa4ed ^ a IwAwtm 
• l o t t f l wmm ««A to to*alr «>k to radto*, *totoA to M w t o l «r 
rtijwto f !1*w*nt i r / H r * iw r *> tt* f t o a l toator atoato tosNHl 
v a t X**« toan 0.4 oa. v i to* Qatog *1**l>Mto igratoaa « t o i l a r to 
too** of K*n*]tofr» fhat* ( B i m j l l a r a taw* to«i aa*« V toao* M i 
l i t * l ^ tototoat radtoUm to a * « M asigraadjatoar 90 «ib to 
i U w t a r t vldoii j>*»*i*A to* Hater * M B » * SMor to*aa« toal 
t h * totoaltar * f •tr*iaHr mpaanUfla to to* f a * « a * r*to**4 V 
aa toav*a** to to* raatotana* to to* toato t a to* > l a t i a t o * . 
tooab toa Ritflra**a*ato aapipratod t h * aatoelton of to* f l r * t 
ALMtoa r a i t o l l a i and tfaa %!» «f toa XeaAir atrcto. 

I l l * f f laaawt i iy w tov* of to* mtmm itotoMTf* to* 

toon toaertoaA I r iU toono^ fa r to* eaat o f to* «aroaa totaSLopai 

a i a poaltto* patol f t o r faot trm m aartliai ylaa*» 

imSMOm i ra l to i * Jnal toaa toan toal laqalroA to f toa 

«aa avf l tod. I M M T • o a f l m l i o a of to* aator* of to* 

atoolB* to f i f a i i to pav«v« I r iUtoeaa aaft tooli^, i T l l l t o n a * " 

mA I r to*b^ to* B*i<iiiw1iM toa* toaa ampato i toaaatiyaly 

to aeaoaa* t<* to* iMdaoaa eXoud^ afcaaiTiiU toa peatotoa patol 



29. 

disoiascvM «lMM tho ssMioAt i s wiMto. I t e fSvst « f thoss 

r s f u i v t s tho MwUstl is i <tt t l is rcAmm of t lw gw t r olsstram 

d n m UtersUjr i s * o t lw spioo olisrgo l o f t M d M l poo i t iv t 

stvsMNTs, t r i m tfao M s i i a a iSBSl^ o f iosAostiim i s i a -

w m o i o a t t o w w i — I S «»s swsitiMwg a i s a h t s y t s firillss 

t i io mm poMb t l i i sssonA yossiMUtgr i s t h i * iihslo swi i ts t iw i 

of t iM i s osBssA tgr j l M t o w Issi 

ths i b w t m t U i « t l i n d i a t i a n ttm a p t f t J / 

aly v a a nsad t o i m i i a t o tbo gM* l « l w t t iM 

SfOVlE f ^ ^ Sto iprdMRULilgr of a apavk 

f^p davi iv t t e task yaXastsitli i«»<aiiaki<« 

•hoan t s —oiaa ttai dMnss o f a sfask fo r a 

InraAlalian. fids vaa t a k n t o iaiioaka thol 

ara oalttsA tram t3is s i r l j r s taf ts of iipflrti 

i M s t s psBStnMts 19 t s 10 OM. o f gss at 

'nmwmmmkMuimm oa t iM tsst • » « l i i A 

i6m pntm^im V t lw ylMtoas of a t laast a 

i a 

daviOapiai i a t lw 

i f tlM M « M 

i las t isa t o 



S4» 

tH«|Mr tho tost iptf lei t h i s obaomiiao vas wapparUA Igr tiM 

trartE o f issvioas i a p » s t i c r t « r s ^ ' ^ ^ > * and oa tmmnl 

V ^ wti^r o f H M s a l M l i ^ B o t i i < thsk t t e a i r l i a w s f ^ 

mnpa«r i a t t e aprnk tvaaae tefors t tess of t t e astal of 

t t e alsstfoAas, go mmnim t t e twis l o h n d i l y a i i i i i i t t e 

radiations ttm t t e snay stagsa of sao onUirssttoaal 

oroako t t e r t f u i a i t a osali t laas fb r a iparte i n t t e gai 

jpKlr of aXsotroAos Awtter aixtarlainti MPS rs^drsA* 

2k tea tesa iaAisakad^ t t e t t teorokieal mmMamt 

alrsa^r a s t o o * ^ * * ^ * ^ * somot UaA t o t t e pro&Lokioa of V S I M S 

f o r ivavidi« ystoatials aai fosHKkivi t i as lags t s f i t on^sr* 

a ia taxy 4st«raiat i viOaM aitteuk vsl i iMlo wkasarissafts of« 

1« !Dta aouroa of t t e vteNaa raq^oasiMa for t t e asraai of 

iosiaakioR ia t t e cia» 

8» I t e part ioaUr aagolwiitfi rsf ions raiyoartMs far | te t«» 

oaissioa aal gtets awsltstion of olsotrsss l a t t e atoaa aad 

aolasttlas of iaAivldaal iMos« 

5. 9m amolaapr as ion la i i« agsrts mA t t e n s v t s f t t e 



U t o a i ^ toa oayartotola alvMM^ filaaaaaaA 

daaasaliidaa t t o l a iao—o of ioatotog radtollaa to tha iqp 

apark dtoetovsa, toera to n» toltoallav «toor toaa toa 

aviaaaaa of toa a^iali i t o * l f « of to* a U * * a l aldoh aaoli l a i t o l i a a 

f t oa l aatea i t a i f p a a n M * , or of to* loag to* 

I t , tm mm^t I t o ra«toli<ai to t t o r a a a l t a f 

•MiA to « v a a t o « to 9*ratol a f lo r toa aoqplaltont atoalrtoaUr 

aaft vtototo* ^ •* tmnAMi'm ^paalu 

to* yaaaaol aoork to*to a l t o aa atoo^p* to onaatoa 

toa iPoatoMiai of oatoaton of aOtowttolal rattoi l toa a l t o Urn 

taseim toa aorSr atogMi of ^poak i too tona. 

toa totoa*toa aaa to toaalap m alaalr toal atoaait 

to Siva to* patoaa af t tvaal m toal to* yato** o a a u 

to Mvai OB a ttot aoato toraai^ ana aaotoar* toa laOLaa aaa 

to to anUad to a toal m9i to* ***aBi i ^d** v a * to to i f p U a i 



to. 
to gto* a apavk to m torafttolor mt tnm atoto raatoltoa a*aiA 

«Btor to* f » * of to* toal f iV aitoaal atototog to* *to*l»ato*. 

m toa ^fmMm o f to* toal aaaiA to atotooA a l to toa 

rattatltoa ototoat a) a«KUor toaa* ^ ) nalMiaaal aito« M l a) 

tortog toa l a lo r a l i«*a of toa toal polaa. 

toa af toal * f toa v a i t o l i M twatitoil to toa toal caa 

a M otom M M toeaaoM to to* Mtoor of voato toa*lay*i to to* 

tool f i y tor a g toM M t o i r of totol pwl***. to* 

to faiw* to* af toal of toa valtoiltoM a l a aal Isvaltotar l a t o a 

tim totolto* to to* a l a r l l i v toaa of toa toal f i d M «aa 

toa ovaftoiv vatotodOity of toa toal p v . toto to 

to* toaatoM of toa toot patoM iig^Ito« to to* «toalrato i r t o M 

atoto vaaait to a dtootorfei miartrti^ n w t o M U l r w i l l to 

toltoalai I r toa toltor P, 

to toaoftoal of toa radtol ica wmm Mwaolrt to to 

vraalar « l k lgtor jraaaaraa^ aoai i t toM of toal vara UidtoA to 

ora loM v i t o a latoa of pA f r a a l o r toM MO MW % . s 

OB. toa 4 i M « l vaXtoga a fp l to t to to* toal g^p aaa 

toM toal atoto aaodA gtoa a aparii i f to a o r * aalalala*i 



iatefiaita3jr* tek i a teatioa of t t e pidaa a» i g ^ 

fiar a Urgo a i r t i r of t r i a l s wit test isvaftLatioa of t t e tost 

l i t h t t e ra t ta t ioa aak«riag t t e tast gas aaoti asrUor 

( o . g , t r svpora atarassoaala) t tea t t e atart of t t e tss t yidss 

aa fltei^ i a t t e miMm p n t e M l i l y aaa wysstot. »ar raSiak-

ioa oator i i« t t e task g M asra i a sslxwIAoflso with t t e tast yaias 

t i a i aa iaorsaaa i a P oteald oosar. « t h « M ra t ls t ioa «gkorii« 

«te tast gas i a t t e la tor stagM of t t e tast viOss valas of 

Psas savastsA t s f C l o f f agtia aa «M t i as l o f t a f ts r t t e 

i i raAlatsr la las fa r t t e AsfsloiPMak of a S V M * i a t t e tsst m 

testtoa atertor. I te t t e f a i « t of t iaas s f i rrattat iow tetessa 

t t e s t f l r M A la te H a l t s i t a o as sf fast soolA te rssari iA, t t e 

siss of t t e inwrsaaa i a P iteailA te aa iai iaakioa of t t e valsa 

s f t t e ral iakioai « r i s i i « i a ttai g M i t s s l f » M i m r i s M a t a g M 

«f t t e aiff l isA tost v i l taga pOtm* 

9» i n i t i a l f raUoM vaam t o A S V I M i r r s i ^ M M k a V 

• o a M of aldbflli t« 

1 , A tast v i l tags r*tekor t t e i t t e ainlMni oposMai 

IMtsakial ssaiA te f^gliAar*(ia8taataaMM3jr i f pMSiWa), 

ag^pUsA t o t t e slsstroAM of t t e tssk g ^ ^ aslwkatMA t tera fa r 



to. 
a a a a l l toatotoa «f a 

i 

aad t tea a ta iU r n f t o l j r 

8. toorl aaialaagto l a i t o l t oa of to* toy* toltofaA 

to to aatova to toa toaa&vtog ovotfc otoaMto aoiOA to 

aaA toifotoma toAa toa toal gas i 

s. toa totoltoa %tofti« of toi toftototor oi i l « 

taat Tallaaa aatoa aaidA to aUaalaA aai aaaltr MaaiaraA i 

4» fl^pwlEli« j r o t o M l l t f aotOA to a*aaapit f i r 

aaaltotoB of to«*AtoMon of toa toal fM t 

ft* toa toltf-^toatoato gaa aai | r i * * ia r i ** t tU to 

•Ajaatodi toa tawaai ^ralaa «a<ainAlMiA toto f t o * ftm to*l 

idBt uwauioa pia**n* *a i l ia ln i l1on, aldto to* ptmmtn toi to 

to *aai3y Maawai aa t i ^ ia*gaa toito aai to aal 

aapow tola toa toal 

o f M 

toa toato* to to «r M M I 

M t o M toal «to i o « n a od 

of wjpmmm v M t o M U I r «tolA to to#. 

toto torn of votoat* oy>liwal1<ai 

to«i toialMA to ^poaktog ara toatto* 

to* U M 

I JCo f a 



88. 

o^Mk Aiaotergo aigr te dafiatA M t t e iakorval tekvaoa t t e a t ta ia* 

asak s f aonoa TrsaWwre pokaakia a a i t t e teclnaiiV o f t t e ng lA 

l U l i a potaakial as roM t t e g^p M t t e g^p trsate Aova» Ik aigr 

i a gtaaral te AiviAaA iako tas parka, 1 . a s ta l i s t lea l t i M lag, 

teing a va i t fo r t t e po r t iM la r t r i g p r i a g ovanl i a t t e soasl t iv i 

v a l u M ^ t t e gap aaA 8. a fosaattwa t i M lag r t f r t roA for t t e 

AsfslMgaiirti o f t t e Aiaoteorgi aiAssqMOt t o t t e t r igg i r ing Most, 

mth sostaiaoA M l tagM asar to t t e MkMaua qpavkiag v a l M t t e 

t o t a l t i M lag S M te o f ovAar ICT^ aao.M,( a roeooA popor 1r 

T.laMlMti JoBM aa& tergta^ iaAioakaA ttek v l t h earoftaUjr 

proparoA *ooaSitiaBaA* alootroAoa i a poso gas t t e lag a l | ^ 

te of Htm or ior o f a alaato svaa with largo svorvaltago), i M l a 

» i t h largo ofirvoltago tmi/ae olootroAa imS ia t l a t t t t e t o t a l 

lag l a roAaoaA te I S M «MOI 1 ^ ase . ( S M zvfaronoM St to 99)« 

n t l i a a iaptOaita teMln(l<wit s t r s M luMm 

a iABrsMSinA t t e stat iskiaal lag teooaM of portionlar 

aaoa, tm avaa wi th owarteltagoa, M l a M tk ia lag i s 

soaparoA v i t l i t t e temtioa of t t e p n l M , t t e « o t t e aMLoli 

Asvalop w i l l te f t e . A s aaturalljr proAaood oaaaa] 

or o t ter oteaoo t r iggoriag ofrmft a l | ^ te valaiivaljr n r a t i a 



so. 

toto aoM toa op i i t o i ^ p ro tob iU t j toa to l i iAipimH aatoto 

anra iwgl lglHIr M B I U to* toialwr to* toal yailia* 

toa totoUaA aa tor * of to* toiiiwtat •««to totoa* 

totoat flv to aal taim. tor toa rrtttoAtoa to to l i i g i i i B i i 

toto to* p « a l a toftolto I to* roIaUva to to* I t o i * f i j i l t o a i l M 

of to* toal pttlM to* Ixraditolor toa atoe t o to ytfUa oporato*. 

toa^atotoal^ af l i raa ia tor aULto a M to toiivaA toto aaitoa 

to lha «Mrvollaa«9ra-toBtoad ^paric g^p) opiraktoi toto to toa 

aoM saa M to* toal ^ aatyaal Igrp* o f n t f to l toa tm t t o 

ooqportoMto to aato a ia i l to to . A toorl Aaraltoa ja to* agyAtoA 

to to* tomAtolor at toaal toftoa* t t o oar l toa l yaaatola t t o * a l 

alitoli t t o IntadtoAtog ptotoM B M a a l i M laaatoa Itotoa a a % 

toaavar* to a a l tor t t o aatnaS. Ai«aAto« o f o t o a a l M of t t o 

affaatlaa aaralaiwtoa, tor t t o a * a i#A OOM a l a pavttootor t t o * 

to t t o AaaiXaiiMto o f t t o torafttolor ^pMrk or aaar M 

toa t t o * tor aliloli t t o r * to a paaaltoltor «r ptoiaw 

ATM t t o toraaator w i U to I O T M A t t o a l toal to* 

toradtoior potoa AMcaAloi^ totob to toaaM tor parp**** of 



31. 
F ig . 2. L y o u t o f ippTotua . 

50 I r . n. C. 

(Pig. A l . ) False 
Fandng. 

Toak Gteid>er 

IfaltlTltarotorl 

Trigger. 

(Fig . 3. ) 

(Fig . 26. ) 

C. R. 0. 

feat a ^ k 

Applied a ^ k 
OoMter 

( f i g . A2a.) (F ig . 8- ) (F ig . 9. ) 



l U a s t M t i s a v i i t e n M M s t U r . » 

t t e r l M of lam i v ra i ia ts r y a l M te i t e utnimm voltafs for t t e 

i r m i i a t o r m t o oposk svor t o t t e t i M stea t t e last ptetoM 

skiek O M te s f f t e t i M i a t t e tss t g M M O oatfttoAi t k ia last 

t i M m^fA te af tor t t e Masfa l o f t t e ystoakial dlf faroMo 

a s r o M t t e i r radiator gof. 

t t e o f fssk iM toot paiM t i M i a a i a i ^ t t e t i M fo r 

aWUk t t e f a l t ag i agflisA te t t e task elostrsAsa te i a M B S M s f 

ttis a i i r t a M apasklag fs l tsgs rsfsirsA i a a MStalMA t r i s l * 

m» atertor t t e i M S t i M of t t e tost aad irraAiakar p s l a M t t e 

saallar t t e mm «f t i a M fo r vMok tea a f fask iM palaM 

lav a a i M t t e aara aaarlr ^bmOA t t e t i M o f , or rsasM f a r , 

i a aparklM p r a t e M l i ^ te ftaad. 

s f f i f f v s 9 iUaskmbM t t e 

o f t t e M i t e teUt te ate lsM t t e tssk raiwlraaaata s s t snk i a 9 .1. 

atess. A vOm f M a g M&t M S sivglisA f tea a soarM o f dlraak 

k i g ^ teltagt g i r i i « I tea 9 t a 90 Br., (aM mnMM 1 ) . PMlaM 

triggaraA at ragater irtanraXs te tea nsSt lv f ln te r s i rsn i t 
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Fig. 3. T r t g g i r i i ^ toto* Oi roa i t . 

(H .T .Pula*) 

MoltiTitoator 

n (Mu) (Mw) 19 (ms) 

1 ISk 4 to 7 ta 10 

8 100k 5 lOk 8 O.Sitf 11 4af 

S 100k 6 asok 9 0.5af 12 60B 

to i M oatpat t o t r i g a l t ro* at T. 



8A» 

g i f i ag a pato* r opa l t t tM rato of lA por 

aat. ATM a Aalqr I toa ar«to% toalgmrt to Aivi to aato 

toto taa <i*wi to» A aal lb O M yiOaa «aa pAotoA o f f atoag 

A* aaA faA to t t o taa l atoatoaA*a| t t o * *aM 

ato X**to B*« atoaA M a aoaM* of â ppDr ^ 

toAii« q ra lM to t t o a M * *a*l,*aMri M \ 

aapfVMAtoig to* taa yatoaa aM aAtoaloSKto I r a 

aadttoto ooMoaltMi y***toto M t t o A M aaw * f t t o 

tortoAiM of gaa trpa aal pi 

a a a M of t t o •aamaur taaaM ptoal* (mpoNlto a)» to a toto 

taa l otoator a M AtoaaUgr aiwwatoi. 

%«iAKC j r A t o W l t l t * * aaaaaraA ) r mA9% 

Mto in t Bol aaaalito «to«alAa to*ort*A to A*to*l 
of t t e t * * t m aad t r t o l valtaga appUaA 

to* ldtfiiir**d oaoAXtoaaopa a M aaod to 

t t o t t o * tatoa fa r a aaataf* patoa to t rMMl t t o 

ar t i f ia iaX toUr I t o i oad to aaaaM t t o AHTCAIM of t t o 

f o r t t o Imnto-

a o M a t o t o a i d l r 

toa t r A g p r i i « uBlt to AaUtar 



as. 

of palaM ak r a k M aAJaataMs ftraa U te 99 par Biaate. « M 

las a r o f a t i t i M r a t e woolA rodaoa t t e aa*ar of t s ia l s passlkls 

i a a g ivM r M vAtk skoa«tr o^porisaMkal soaHtioM ant M 

aoaiaraNtr, ak i l s t M k l # a raka woalA aok a l te r jroAaata of 

Aiaotena te olaar tern t t e gap katssau piOM t r i a l s . 

9m aaOtif i teator o i r«a i t« f igora 9, oparataA M 

t k a t saak t i M t t e «riA of f a l M n tm aagHtlte t t e o l ss t rM 

f loa tteOMi^ M ia teat i te ly laaAiA MaAa psaksAs, V9, S M aak 

B̂̂ ^̂ î  jp(̂ 8(83î ĵ iS9ijj î̂ ftĴ fc'̂ Hjjpip î(BP̂ Bî fcn Ihŝk̂ tB̂ ^̂ MBtt̂ ^ ^iti^ ^ 

kssrlM or aoroM t t e yaateAs, « M ssfflsiaak i f aggliaA te t l 

aiaor Mp of a t r i« i te«a (9 alaakrote ^pask g i y ) te g i M a 

fia aokisfo M aosaraks 

akiflk t t e rsAiakiM kooaaa afftekiva i a t t e 

osast of teaakAaan tea te antwal saaaaa, m 

a teaa , aa akert a p a l M Aiarakiua u jS 'aaklMl 

A a idsal pa lM ksA ates t o kava a 

t t e k i^Mat raaolakiM i a t t e tiadag 

faradag s i rst t i t dssi«asd» f igara 4 , S M s i ^ t e 

of tes t i M at 

aa a s t t e M s A A t t e 

ialiaatsA i a 9 . I .9 . 

tegiM 
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f U . 4. Pol— forMag —d 

To test 

01 500 uuf n 0? 125 1 2k C S.3 wrf 

02 190 uuf T8 CT85 3 10k L 0.1 nil 

S IGk Wt ISO OlM 



57. 

and reasonable i n operation. A ooazial eabl* oozdeaMr 01 was 

contiaually charged \ j a eurreBt« Hal ted to less than a, • L l l i -
72 

»mp, V li<lttid resistor of deaant t jpe , flowing trm th» 

S,H.T. direct roltage unit (appendix l ) . She in te r ra l between 

tr iggering pulses was saffinieixt f o r CI to be f ^ i l l j diarged %• 

aqr desired roltage between 12 and 24 Sr,, the l i a i t s of operation 

of the trigatrcm Talre. Ihen a spark i n the aiaor gap of the 

t r iga t ron T l oeeurred the condenser 01 discharged through the 

najor gap of the t r igatron and resistanoe 1 to earth, M 

iiqpmlsiwe Toltage dereloped across the resistanoe trsTelled as 

a wave along the coaxial oondenser oable 02* Ihe short high 

pare88uz>e nitrogen gap at the eable teraination was hearily 

orerrolted bgr the inoident pulse and broke down af ter a short 

delagr« gir ing a sharpened pulse of duration KT^ seo. * Bie 

actual r ise tiaes and f a l l tiass of th i s pulse were aot nagUgible, 

as i d e a l l j thegr should be» but, as the pulse prored satisfaoteKy 

i n the subsequent exploratorj experiaests, disoussion of i t s 

exaot fo ra w i l l be l e f t u n t i l the seotioa of the weock on 

oscillographic BMHtsuraMnt, 
Th» alnoar ga^ of a Of 85 tr igatron ralr; iMxIk was 

* Osoillogragphie asasureaent. 



10. 

HOOli lUlclMr^' «Mi «• • • ! yiOaM with wim ttots M M U M 

0*8 s IflT* MOW MMk we «1M fa Hi lit < ia pOm r in tMii l t rKy 

m i d i m «Mn wftwi|iiM<ay M to tte «aagdi« «t»Ml«« 

m, M m d «M aliltlawil p w p o M tT 

Itok WtwOT«h» MM** &H.f. Miliiytog 4r«NK Mil flM pOm 

immkm wi t* <B U i M «te P H I M ftniliw w i t %• tiM M r 

•l«wN« al «lw Jiiimiiaii ar %lM «*o part* « r tte ltot» fliis 

Uaw to f i # m i . 

telir I t o n i to y i n U t l rati a « m t o f o w M to 

iMh U M «M aMMMd* to to «^dt i i d w w B . to IMttt t t o i 

•aft MMstotoi «f I M «ia.%t « r totoBtoaea sal 



3 9. 
Fig. 5. Arrangement of the a r t i f i c i a l delay lines. 

1. Delay l ine . 2.»High speed C.R.O. 
3. Pulse forming and trigger units. 
4. Vacvtum plant. 5. lead to E.H.T. 
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Fig. 6. fro Oelaor Line Seotl 

L . 0.1 uh. 

Rubber cover 

Copper braid 

Pbljth«ae dieleotrie 

Copper wire with poljthene 
spi ra l speoer i n a i r dielectric 

/ 

t 

i 

0 . 5.5 u t f . 

i 

Cl( 
pperent 

te 



•wrawial M to flgwa 4»0»<togrMi f i g v t • ) • M i 

«Mt WW a alivto « M toni of 10 fM«a c w r «SM« mm took 

to ttoMtor* ftotof m lirtiiatMimi af aMvaga vitoa flil 

haaaqr* i M i h aatod aa a Itok Wlaaas MMai 

l a r a alwpoftgato inm Urn l«aa» » « t «to itoiaalrto* 

•oaatol iiMUN Hii aalar l a i l t l i i . uf t l i i 

toak to fvaifanft mai»iam al t to aato* A pato af 

aiyaaitaaaa aato aaaHaaa to Utoatoatot to ftooto 

8aril a toUr Uaa «aa aOSMaA aa a aaato far toa 

aiaaiafinH af pMtoa i r t i r Itoa. n «aa tonlwlai I r i to 

tmvaa. Xaato vava Utoa tnm toUr Ute A to tto toal 

alaalialaa alaag aa ivaa pato aT patallal vtoaa A*. Aroa 

tolar I t o i 1 alaiUr toa«a »• I M «to vi]ii«a patoa to tto 

Imraltolaf aatfuadaa* ttaw toa patola of aaaaarttoa af toa 

^atoak patolwr* ana A* ani B% aa toa daiar 3tea A aai B 

va«paeltoaajr» •irawia^ tha ttoa totawaX a^paraktog toa Inat -

todar aal toal pMtoaa atoa toar aartoaA al toato a la lwia 

9 i toavf««aanl af tto toa aaaa faaa tto paaatoOllgr aT toatoi 



4S. 

itafli fht •upT1n<lliii «f ttM teal 

lifiiitiiittir aal wniwrtwr whldi tlM 

pl̂ n̂ ^ snft pd&lLihsiU 

V«r« of «lw 

i s A o n i s f i fun fk. 

:bi f i V M f9 i s liMMiths 

MflviatoA %• «lM fM la tlw MMhvt i f 

H K f i f the t i » tlMlMte 

U M «r iiglyii <f ^ trraiirtir 

iSMrtsi i a « M M « M i 
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J ig . 7. a) Test Gap b) L r r a i l t e r Qsp 
e) Bcperiaental Arrainteaegt ef a) aad b). 

Test gap. 

o 

Irradiator gai 

o 

h) 

L J 
-̂ Al̂ (WWWWv̂ J 

4 ^ -

I 1^ ^ i l 

J - . l J !_!__ 

Test gap Oolliaator I r ra i i a to r and 
insi l iaxy g i ^ 



44. 
Pig, 8 . Momnting chassis, 

b j Test chamber. 

1. Irradiator-to-test-gap distance adjiistment. 
2. Irradiator and atccilliary spark gaps. 
3. Collimating s l i t s . 
4. Test gap. 
5. Pltig fo r lead connections. 

b) 



toaaa awa MMMkaA «l attalaaaa af a asi ap«rt aaa toaaattoi 

•miWFliI m a fcftoil <naa1ai to i f wwal i r t f t af 

l to» t to lifaatotop to Ito tM* M i atoa af 

ali&ali a l # l to totoaaai Itoa toa aipa af toa aatol aaito}» tto 

toiaiaatar aaa aawtoalil to t to yaalUfa atoaliato af tto taak 

toa ImMator ffp aaa ftoal aanatoaotoi to a a l i iUr 

w r to t to taal m w te i i» IMUi aaaa 6 B,A. totoa aanaa far 

t to atoatostoa, toa aaw<Htltaia tol to to ai*tortoi I r toa litato 

totor artaiiwaaiiity mrnHjt a) t to mfemdm^ Uaa af tto 

toatoal toi to to to aiaaaito toa atfUiaatar aUto» %) tto 

atoaliate atowaitaa tol to to tmOX aa tto*« alto to#i 

af t to figp» aato apvtoiV intotoUtr otoU to aaaarai, 

ftoal alta%ita to aaliaQr ttoaa iiuaiHHiaai raaaitai to 

liitok ytotai toa atoatoatoa, gtotoi twragalar lyparMi^ 

aatamd tontoad tviala* toto «Uffto«tor aaa aaaraoaa t r 

Ummmwm tomrtia atoia to t to toaaa tiraliatnr avaaa 

•rtoltog aato tiaigalaii to a ^laiai aad (fi«ara fk)* toa aUaaal 

alidaaai dtotoaaa af aavinitoa of toa iavaliaNr atoatoal 



Xtttdiag is ^ <wiiiwlitn of hi^ mmtty qmmm «MflA i t f u U f | a 

AesfMlM ttraagstait had tfai*«ra»» «o kt swMlwt kslMsn tts 

r^ttasismm o(f IMS lasi siwrilMliia am tksl sf k) tfbova. a i 

aiadauUqr *blMd«r* i««rie was ass^ fkft wl«i tk t S S M yiOM 

as the iMMttabar f i f 1y tmr «f s S aifglM risliStMiSi» flMi 20} 

Iks w t i K H s j i af mm 09 ^ •Mfc tlMKl mA ptOm mMa* f 

i l itm a spffk I m d i a M the gaiMft ^ s l s i l w i n sT Ikt 

lacMiiatov pf* I M S amafMWsaft «MunA sa steqpH** s^nar i f 

lonissftiQa Sa Him Ixmlistar gap ta glva VRfcl jrtkaMUty of 

i a s ^ m * Aft ^ ssaa t i a i <nd̂  a aaOl I^MSIiaa «r tta M a 

Iwraaiicftsr pMlSi amrg' wss »skwt 1r tke klgstaf ipa(rtb H 

iaiisa fkia tkis Trttfiiir ngsrtt gap oosSA pass tks nuniartwr iUAs 

as tks tissisr ^MPSOSS « « • o f M aft rlgM «^£2ss ftraatht 

aaia liTs«ial« apavt osalft kt rs^pawsikie far tks iksfts'stoslfis 

aotioo ia Ite tssi gas. 

Xks vs3$aits psisss for tke tssI gap̂  I m i i a N r p t 

•aft mmmMtjt gap aaNMd tke tssi a M a r sssh Mf saiayals 

^M«st«a assAa ssslai «kMa# tke gisss «^ « M ast v t l l . 9m 

other sat wsU af tlis iihaaliw was iwawastsi ta tks faasM fAaai 



r 

To dataetor 

I t 

300r.« 

T Bviafcx^oa ono 

1 lOOkPot 4 130k 7 5Qk 10 

3 Ik 5 Sk 8 tolij U tof 

3 lOGk 6 150oiM 9 Ooaalw la 75pf 
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yig* 10. DBteotor oircuLta fo r spark oountera. 

iuzi l iaz7 gap 
r O i Irradiator gap 

Radiation 
oolllaator 

Tsat gap 
(Capacity 97 uuf.) 

a b c d e f 

Tungaten aoala through glaaa chaator walla 

To delay l i n t 
• To daligr Una 

oobla laads^ 
To taat polaa oounter To apark ooMator 

1 ISOohma 4 SOOohrfot. 7 Dlf fera i i t ia l tranaforBBr 

2 150QhM 5 2BI 8 Simple loop tranaf oraer 

S lOOohaPot. 6 TOat gap ooaiwnaating oapaoitor BOuuf. 



49. 

V a nmOM^ aawftsA kvass oooa f i t t ing a grauad glass soalMfft* 
vstatiai tks eeaa tks inradiator adjustnexit soiaw«(fliapss 

«s sat sottlA ks asto to asl tke distanes sapar«llj« the 

ixradtate aad tMt f^ps as dsslrsd* larallsX wlrs lasis 

tks assBttsg sksssis* (Jtigam awstrsl the n irtiiaaail 

iaa at tks polss XssAs to tke pys as tkqr wars 

me p«ranftsr tr «)ileh ths sffeet ef tks f«iiaM«i 

satsriag tks tsat gas was to ks asaesasd was ths rrdhsiftH^ 

ar a tsat pip s p « ^ f Astsnriae tiiia qaasftit/ a iiiagiaiii 

had to bs aaSe of a) ths aafear of pnlse trials M t e ia tks 

tsst ^ariam Mdk tks gss tksre was Inradiated wft k) t ia 

aoatar of tkssa pcOsss «ki«h rsaaltei ia a epatft. Sis MUf 

lias aniBiaaiim ia this sigeriwant was aaeb ttwt ths 

of anpSUad pulsesi a)« was tks saaa as the ataiNr a 

whioh ssoiatoA ia tts ixvadiatar pp sad as a oamtt sf tlw 

iattar sparks was aate. 

•raa tks aool foUar dsvsXopsA ̂ axte wars aisk tkaft 

ths ewvsak tfarsui^ tko gap ooalft aaV oadUaaa ftr a frastiaa 

of a alarsssoaaS* sst l«r tks dara*iea of tks appUsd piOss. 



Ito mmUL takal atovfa flaa aad tto atort ttoa f to toito I t 

aiattaMa aato tto aaa af a dtoaat aaatoatoal aaato 

toa aattoi atoptai aaa to toaart to tto 

toad ta tto apaak ĝ p a dalaalar aait* ahtok to i ta 

ftoa awMrtatil af a vaatotanaa af tto ariav af 100 

p«la% aa atoam tokav* toi aal to dtolart t to tiaai af 

to t to aaaal af a ^paik to toa gip tto paatttoa toltaga 

datotopad aaraaa tto dataatar aaa i«pUad to tto f r t i 

tkpntooa, (flffora 0). toa •toiiipiwl Hatoarp af 

10 t t oa i ^ tto aaiva ani t to «toliii« af lator to atoaai 

lalar aaalaata to aai laauatoi a 

ft. 

af a 

tto 

latov aad taal g^^ taa aata af 

paMam aal aal to t to 

Oara tot to to talaa to 

aaiili »al to laaaatoi to aittor aal af 

toUavtof aa^ t* 

totto 

latoaf tto 

hai to to 

t to i fatoa eaaato 

toair t f toa 



i» slsotviasl oaMsstioa ar MT kbal kslsMa tks 

!• 1|r slaotvsiMis ooivliag trm tks palss f M a g aaft 

4slar lias sirsiiits ta tks sssaNvBi 

S. aw to soitM sf aalti«s slaw tks saM lias fttlssiag 

sir *mmiy slsofti issl 4isakas«i i a t t s vsaai 

4» l|r ftlBflisaail sanrsril tfearsaî  «w spark gap sapaai* 

9is 4il«yaiatiMi «r l . asl a. swa aaitiaaa V kaiitsg saHi 

ftaa tts datostsr w4M mmUm ia a 

tks afwkpv 
to i t s ffoapootivs aiHar> 9m sarfaa s3aag tks oartti Iias»(S)» 

assa ast MM to osass tks aMaass sf tlw 

far a osMi f O o f i M ^ of tks sartk loais sT a 

aads f i r s t «irs«tir ts a slagla psial aaft ftraatkata sat load 

aas tOaato tks oaaaaa sastii ai ths 

»s •iif>awaliats kstassa 

apaaft ssnrsal tteoaHi tks inraftialsr m * aiav^ar aslksft aas 



m» %Mf im^immmA a«l«wt oT t lw i W t a f M t i a t t e 

inmm ^ giy « M ilvagri i ^ t iBHrtwt n i htwriHy 

laak dlMwUr *«nw «f v i ^ i a prlMoar Mkl • •n iw l i i y ( f i « M 10) 

«Mi mmitim wiwB * i g w i i BMMTwt to t h i i m J i r t i r 

•aA t i l * l M 9 tniwfiwwM' v r tMor t « i t t e n r t aaiiMiaM vbm M 

^ ^ 4 M « l f l p t t f « f m M i M t f f l t t M i M M l t r M i l l * a l p i l to 

vMMri a ooiia*« 

MMB nwi t i l i i isMAlaftaip aMMii<kiM« JMJMMHHMA I ^ M P . 

M M Ai l f f to ia t l o M M I * iAaM flap t h M t te «v i t r «f 

tlMNfUili tUt « M •oupiraWyt « i l h t i p i r t t i f o 

m r w i s M ft vtwOt «P « ««it piOM a •pwH O H a H 

4fi«l«»» a n i t — t o r <WMif»HW t a l t l v M i l r a i 



as. 

tertifwrt d M l M i t ** tUmm S» ^ lorar hanA oanMr of 

f i C « P t l O | » r o < f t i w i w t • a w l i l i t of « w i j f m i w t H i ^ 

iMbdk a l ^ i t l a « M c l m l t . « M I « M pOm 

H V l M M M M «IM iqptfl tmtdmaM of tlto M i e i , M l « 

a«iwli«tA U «lw « M l Mlgr ^ i f t f S t a m t Wto««i t lM 

ipwHi iwwMil M i t i f H n i l i i i i l nwwr t l %hraw#i 

» « M f M n l i w i i u M y %• MvXiiy mm tAmX iMdhra I t M O i 

i«pU«A t o tv iMMf t t e t lvralcvB M g t a r at t M M t t M r * 

A i d M d A a t i M i t f ^ l l f l a r t l i M « ^ a of itboal liQO wm 

VIMII M IVWk 4tf«itaipoi to tiM too l ffV tkO 4ttfHiffOWM 

i n t i n Mwumtmwm of t i t l r t4g» I r o o i t WM 

t o yooara o M « l * 

m O o t ido IIT m i l l I OOP ootioftwtioy f b r 



t t i i p i i t to t lM t f t f t i f i9» fm fttrtftto i w i i H t i t i f i m i A * 

i f t t toa ftBlfiilp «Mk ^ptflai anl fttwItoM a m l j r 

fttifftiwa. Swat MBT* teClj v tolMft to t i w %ft«l 

vhftft ttft n « i « « f t tetoMi 

• v w wi th t t e M l f e a m ^ M M I * i f e M • i m i i t i i tha i t iM 

•P«rfc j w i i m l to ttoftt M M M « M M I MMMNBVM 

Hhm UMtflMmmm a m w i l «lMi ft « i H i i U w l 

giw<njWtflili^ «f H» f j l g ^ y to t i t w t t l t i — 

«Mk «r tottiptot ivMrlti oMwmvA y t o U t I t i P t f t H i ^ 

t t o B t a t t iMto ftm. 

& t M t f t i f qpMWag i M t o M U t r 

i n t i i M t t i l T j M i l iM iMrat to t a t H i t • 

ft o M t at ft aanttUoB avto i i« to t t o t t t ffiv» t H M v t o f t t o 

vftft s M i w M d M l * — m t < t i i f f m n M ftHRNt t t r w ^ 

thft ftww ftf t iw i n g g t fttofttt to i r w d i * ft i t t t t o t g w l 

ftr thft totor t a f M ai t t o 



S I t h io MOOMA H « m t o ummfl t k i M l i t i o tho 

di««ot o f M of r o d i « l i « i vrotaaoA l a m I M t l o l olofM i f 

ik lo t l w voldivo t o mm toot yoXoo* t lVM t l w l o a l H U i im 

tfao toot 010 f i r t lwra. I I IHM WOM a i i M i i i t r 

M M O M I ' ^ M i «»iiro thot t lw oi r U M O i« fo«r o M o f l r i a «l» 

JMHdi>fêiîi3L (jikj^jjuj Clip ifc fl^jpNiivlKif ijjk̂ k ^wî î Mî ĵp ^i^ft ^tti^ 

w t a f i f o w i f tho oloolviioo U*o t t e iw» o f t t e w l v i f 

10^ O A » / o o o . ^ 141 too loo f i r t lw «oili*iaM of tho M I O I « • 

uood h«ro» U tbo j roo i r i l owk o tem l a ^ aotol o f t t e 

UTodlMqr oloolroiiO ftwa Irooo t o t i i ^ i w iU M t ilMi«» tht 

f ^ of tlio too l oortoo i f 9 o p d M t ImiMolwr t i i d i ^ i « 4 r 

a o U # l mf% of t iM owfuo 00 a o M o o o o m d o l i l i l 

f i r t r ^ <iMi«» i a tho oSoolrioa o ivMdl 



o l t t w o i M t i a t . « i t o i o t a Uwgttg wm t iw 

thft t mow t t e « i r U M O « r t aoUvo l a t lw m i U t i o a 

QMrtoia o f f M l o of tHo i t r a i l a U r ^piUi o k I A rtg* 

lanMMMo t t e p m M i U t j r of too l f i p ip«rt t f j« aport tmm ylwto-

oloolr lo offoeto l a tho too l f M M T O rtnoiwl tofsro i i r iOnHat 

t o t lM Mda «9ir ia iMI« fbooo* to tH lwr with tooto umA V 

aroroo oal J o o l a i k i ^ i a t l w l r iavooli iot ioa of o i M U r o f M o 

t r l fga ro* alorooowi t ro o n w i d i r i i M o o t * 

Mem otea tho tao wgtaek §if voro oiparoloi 1r 1 i " * * 

i f tho i i « « d i « l i r iwoB «M ottt o f f Droa t t e too l f o o t r a t M a 

• I r l j j ^ of 90l7t3Miio oar papor tho iporking f r o t a M U ^ olMra 

fo twaod to tho Mt ooro* 

S* awto^iatoitdB I t a t h t olootvodtoow 9m 

tho too l oal tho o o l l i M t i r o U t o o w o oofe i a 

mm h«ro 00 tho l t h i diroot l i | ^ frm tho i m * l o l M r 

oonH aot i^piapt i B t lw toot Plootroioo. fto ias lp io i* 

itrooBOTi g lwt^yoi ta* a i i i i o i a i o i i mm i a m o work <t apt 

ippoar i a ovuy oooo to roaali t t e olootvodto hat ooai t o 



trm thft wntTft «f to* 

S . llMi « i d « t « i «f ftftltopMfttoUft A N « tot toraitoNv 

i t o t o i tol«vfte«B»t ftftlftim M M if t ' iy f twi t htfriag 

•quftl MUM p«r tadt MPtft I t d l f f t r t t to 

i t t o n . f U a a VMP* y l a e t to t w a Wtwaaa ft 

aal t lM SM to a a t o v a m faaoMtor vfeloii i t I m A t o M U A 

tuttaMMMi w t M M i t iM m a i n i i ^ f g t t m t y «r t iw r t t i i c r 

y f t o i ^ tlM tf t i tot toaa paaatd tl«no«0i nHfo t t l l i f l a a t t a l 

o i l t o t o M B l t v t a aaa a l t r t o t t t o a Uttmtmm to tvumntertm 

o f tlie two i l l M ftr t a n ««r*l««lli va t t t ioao* to t t o 

f r t o i t «4p«rlaHta i t OOMO MMH U te l j r t h t ao f r g t 

9M«totot ooidA i m paooot ttvoat tho o o i a i a t w a l i t s t i t o 

tlio t o t yiiZao m opyltoi* tm tortog t h t t i a t t t o o t f l l l a t T 

was t t t o v t o t i a of too poai t i fo a t o t r o i o . l i t l i t l a la r 

work oa taovpt ioa o o t m o i M l a » alMro a t o o l I v w a t t t w « H 

uootf« M i o l f O t o a t i M opwidm priatolMlMir 

tfao t o t a^^ «V to W oat way ftoa t t o I r r aM t i w t 

gtor to ywiiaro to o a t IMOO> ttto o f l ^ 

tgr a Mi«» t to f i a U o t t o t o i t 4000 o t t o t o afyUoA 

# See page I 5S. 



t t e t f «ak i f t t e r a i i a l i o a elooo t o t te o o m a a t i r i p w l i o l i o 

i f t t e c t a f t aal oaao o f t te srolon wooaA havo to te o i i t t o i 

v i t h a t a loo i t r WM>«ftt '« lhat of 1 1 ^ t o poMiraio « M 

a M t e l i i f l o U oal t t e ooUiaiKtar apwfturoa. 

4» IfirONear wpoor aai «Mt partieloo* fii o U of t te vorti 

f U t « r « 4 4rr a i r or l a n r n t i X «yUnlar ftooo » « 

vapMr oai i^paritioo^ otter MMM ^ iaofi tahlo ^ i f i o r i of g M i 

fOiOi t r n^p' oott fvooooot ooro atUteraftol / teyt oat of t te 

i m n o i T i l i i ^ * Bool pMrtiolaa f roa t te olootMteo» a r io i a i 

i a Tiiwowi mtc^t ooa a o n r te aoanMoiooi numlaloly oUaiMloi 

aooooirt t t e look of a i r iteago i a « w var idag i r M i U t i i o 

i i n i r i o i a f l a r ^hm^Um t t e « a i t i i « t i a t hotao«» p«loo tv la lo 

9 ooo. t o 9 aiaatoo (aaanl t r i s p i i « of « M piOoo f i n d i « a r f t ) 

•Oiiielo that partioaoo» i f proooal» i o aot p l i r 

i v t part i a t t e t r i a g a r i i ^ of t te l l a i h a n i i t h a i 

m jla n i f f 

S i o U o f thOM pvHiaiaMV 

O M a i ^ t o 1 . 



00* 

«aa f i U o A v i t l i m t o i ^ i q r ato t 

Rig^ voltofo yatooo of a otoooa waSm aar* tlM« I f 

Sr«» t t o toot I t o M o t t r too yotoo tmwdtm tHfHtarav o o n 

ayp&toi t ttooo oootol totorvOo to t t o otooiOMr i o U r I to to . 

( f i« i«o 4). A oot t l iV of too isMiialor t i p atoo vao aoto to 

f i v o a opavt ttovo f a r mmf agpUoA I d ^ v o l t o f t yiaoo 

I t o a t o o io lo r Itoo lb t too «MiMft w t d a i moMaw. 

t t o t o t m ^ #ratoiaijr ajjaaft o t i l » totto t a a t o of « U 

oatovMX i f f d o i i ^ f t a r t M a t v i to t to inra t ia lor toato t a r t 

o l m l t o 4 » a atottor h i t ynXUm pttoo towa ftoa tolar U a t 

A oooto a t a i f o w to tta* f ^ p i i t 00 tot a 

t f f o i i t o tooi^ to t t o oBlto of t t o tfaoo a 

too opMtoag i i P t t i U t r to aara t t a i o t tolf• too 

«ao t t oa naoMi oa« t to m r t r i i s a t t U i t r i f too 

oao oMHtMA tm i« 

U a t t too f O t t l i M oa too tolir I too A «f t t o t o t i^p 

M fi i too toato aaa a o v t to t too torn do]«r U m I N 

a. tol |jrfo«tot«r poloo t too pot t ioao «Mto t t o t o t f t a o 



60. 
Jig. 11. Variation of aparkiag pratebUitj with irradiator 
pulae t l M for fixed teat polae tiae. IffeotiTe pulae tiaaa 
are Indicated for applied Toltage Sibr. 

- a y air. FTeaaore T6 oaa. Hg. 
P X 100 

Test gap fixed at 40/nxts . 

44 xicr* 

1̂  R I 



wao aofoi to t i M t f a r t i l i t to t w a t t t f l r palao* 

too diotoat to t to t i t a r t to t t to roitotiaa to* 

to j o a t i t o to f o a t t to t o t gap tern t to i i r t i t M aai ooa* 

aal • ^ ^ ^ ^ ' i ^ M M|* oalllMAflp. 

^Qrptoil i i a p o M toairiag t t o w to oldyt 

i i t t o a g f t o f c t m ^ ar too t M * i ^ fo y« totioa vdto 

i ^ ^ f i i too t i a t o f M t to tol^r l i a i far 1 . t o v o ar t iaototed to 

f lgaro I L too ttoo ooOo too tooa o t o t to tao foraoi * l t o i 

oaito* f i q i f o o o t t to t t a r of US o i t t a n < l a w r o f t I toa t to 

i q p t to t to 4MUgr I t o i * t t i t too Inml ia to r m — t t i i w i 

«iVO a t i i t t o *«oeoato* o o t * fiiroo t t o t t o t o f N r t to pCm 

o t o t a t t to 4oliV atoo igratoa t toit t t o UiMim oAai of t t o 

poOUn aao igpUoA to too idbootootoo* to t t a t o toot ^ a t 

t t o mm Urn to« to to ooUto t«4« oo 4oo«too« i i*«r« too 

oarar or tofto» to t o a o f t o o a t I t o t a t t i i « t o l i i t a 

o f y a a o M t o . too o f f t o l i t o t t o t tor o a t piOao ( i*a. t to 

t i t o tor a i o f r t t ioa to t i 'M to t t o fap ooa loaA to too 

toottililgr o f to«ito9«} to a t i t t a r i l a r tatoa» f a r to to. p tooo, 



62. 
rig, 12. YarUtion of aparkiog prohability with teat pulae 
tlae for fixed irradiator pnlae t ia». IffeotiTe polae tiaea 
are iadioated for applied roltage 84Ir. 

P.x 100 
Areaaure 76 

Irradiator gap fixed at SO unita\ 

U 
i t 

25 

•o 
8' 

8 

14.7 22 
Um a d t a 

29.3 36.T X lOr'aeoa. 

Foaitioa of teat gap oa delaj line • 

I 

I i 
£ J 

III 
p I 



00 tte t i a t tm « h i A tte pidoo aa r i o t r l i i oa tte k l | | i 

oo«il3aoo«ipo* aao i a oaoooo of 0 . M of tte poak vo l ta f i , M r 

tte p^loo, i f t o t a l tealioa 0,95 atar iai i . tkio o f r M M M t lao 

i a dLfil4 aiarHHMkiA anaMaiaatailr aoaal to tte ialar oaaoai te 

9d oooUoao i f tte i o l a r i i a i * B o i U te aoliood that tte 
iparkiag p r i h a k i l i t f «aa i a anooo of oaro f i r oat 1 lata oiaro 

tte o f f M M f o i n a H i t a r aai toot pttlooo o f i r l « » . 

9 M t y p i M l i i a f r a a f a r a o i l of ooaafto v i t k f i a a i 

I rva i i a ta r ptOao tiao* aai toot paXoo aoMi throm^ inra i ia tor 

piOoo t iai» i a ia f l f w o iS . Bwo tte t o i l (l|g) paloo 

aavar oafftoloaiar i « 4 r tat t te effooUvo inra l ic ta r (Zg) M i 

t o o l folaao a H to oiartupi ttto rthianoi valoa of P O M ate^ra 

i a M i i a i i f aanii» i i o i y l OIMB t t e tost po lM «ao aook Xolor 

t h M t t e iv ra i i a t a r pnloot aora thM 90 a i i t a trm tte i i v a t t o 

t t e i o l a r liao* 

AO f a M i a l t foa i of tte « r i i t e of fSfaroo U M i 

IS oi«t»oto that t te ro i a a dof la i to l i a l t to tte t i M I r ahUli 

^ i r m i i a t o r O M te oarOiM t t ea tte olarl of I t e too l p i d M 

i f i taraaai i a t t e rtOm o f F i o to te o f f i o t a i i -

X, ntUm* pHlaaa t t e i x t a i i o t i r piOM I I M k o i aat 

* See page I 3 7. 



64. 

to to aoro t t oa 20 l i a t oaito oarUor t toa» or naso t h a i 00 
OBito I f t t t r t t o % too otort of tto t o t piOoo to f i t * oa 
iiwroftoo to 

8« Ibr SO I r . ptOooo t t o ttoo I t o i t o tor oooooootol 

I r r a A i t i o a vor t iO Uao wdto oa oitfatr t t o of t t o otort 

o f t t o t o t p o l t t . 

too p r t t U i l g r o m of figaroo U aaA 18 thka 
t h t t t o votooo of P tor SO Sr. agppUod ptflooo t r t r t f i M r i D j r 

loos t t o n toooo f t o 24 Br* palooa. QtOy «ton t t o inradltolor 

§xA t o t pttlooo ootot toA to ttoo» to f t o a r t 13 t 80 o t t o , 

was t t o xiK«ltoMli1^ rooarioA f a r toth toltofto oUto* toii« 

t t o i i wA'ty, ftto to ooptototd tgr ooaaltortoc t t o t t t o o f f o t " 

iTt poloo ttoe f o r t t o lo tor poaJc va l ta t t to Otortor t toa f a r 

t t o M to. p o t T o l t t f t a t ooi to n i a i i p i m i , to t t o roa f t 

o f t i a t f ^ o l d t t t o offool ivo I r r a l t o l o r oaA t o t poltoo 
ofarlap, H to a t tooi^to ttoct t t o i lwtn i t to i ! iMltoft 
oppliod to t t o U v o d i t o r r t o t t l t t to a o o f f t o t o t r o t o t t o a 

to i a t o a t ^ , or otoago to tjrpo o f t t o o f foo t iv t va l to l ia% to 

ooooiwt alont f « r too ooaoidoraKU rotoottoa to P o^oaofoii to 



aovrMMO. toai aito tto toaar p t o o mOMm* tto i n r t o l t a r 

p a n a w t t o f ipartdas i r t t A l t o r * toi a t Atoatooo 

t t o iifftoiMO to t t o o o a f f t o i t t t i a t o t f t o 4 i f f a r o t 

ofarvoltagto of tto i n r t i i a t o r oal t o t gapa 

t t o v i a r t t o * tto t n ^ o f raitolioa «ooo a t 

o farwaHt j t f a r t t o t a g i o f patoto aooi, XI to 

toaatoTf tot i f t t o atotoo to t t o gat aaA 

palao a i U o t r t t i r t l r a f t t P, 

v i t o 

of t t o t o t 

too t t t o U (pNIo 00) 

t t o t o t f a r P otoa a f l a t p o a i l i i a aoa 

toato t a tolir I t o t i» (a.g. a. to I t o t 

Oia»» tow too Itoa lw t )» « t poottioM 

tootoviva t a t o a t iO, »0b iOota . 

to tolv Itoo 1. P to givoa to o a t mm 

a t t totot of P«(100 fL)t to tofttoatod ^ 

f o r t t o t o t m 

or li.T X MT* 
«r tto iTtoiitar cap 
oBito Itoa tto iqpt 

tot t t t o lanitoita 

^loopogt I S n 



9iam«k loqH tUnaiH V 

M a i A M I ^ f i d M M t i M i f ^ M w M i t e r ^ ^ 

X i M ao 90 90 40 90 00 fO 
o a U i . OOOb y a 300 

94 Jkf* 
•« 99 • • • • 0 0 0 
K 90 93,0 • • • 60 0 0 

to 99i»9 0 0 90 0 0 
SO aê f 0 0 99 • • 90 0 
00 4«.0 te 1 ^riai 
n SLi 0 0 0 0 09 90 0 

ioiiw 
a* 90 U . 7 • 90 90 0 0 0 0 
K 90 99,0 99 • • 0 0 0 0 
«• 10 99.9 0 0 20 70 0 0 0 
i . 90 99»7 0 0 0 0 90 0 0 

90 44.0 te 
0. fO 91.9 0 0 0 0 0 0 0 

^ r o a r t t i f i r 94 M 

i U a s t r a l o i i a f i f a v o 

k»* i b t k M I t o a m 

tao piOM f i l t i i o i i 

a 9 » i k M o o o * 

P i f k o f P ofBiaol 

94ar*(l«UaiM} I 

teat p«laa t i M a.* 

iwaiiotar t i M ftr t t e 

a i 9 0 l r « ( t e i k M l i M ) . 



67. 
Pig. 15. Tartotloa of aprktog protobilitj with Irraautcr pul— 

ttot for ftotd toot p o l f ttoao. 

Qm - Ikj air . TO am. to. iNPPliod Tolto ft, 

h) 
ailr. 
9GKr.-

P ft 100 
100 

80 toot 

0 

^ ^ 0 

toot palot appliod at lA,'r\x lO'^sMa. 

10 20 aO^v 40 

100 

50 

0 

100 

50 

7.5 14.7 22 29.5 

FMitloa of irradiator on dtlar Itoe B 

50 Uao UBita. 

± 0 

toot 5^ 

Test polao applied at 29̂ 5 x lO'^secA^ 

100 

50 

0 

100 

50 

Ttot pulae applied at 36.7 z 10 sees. 

/ 
n f u w— 

3e.?iaor> 

c) 

Teat pulot applied at 51.4 z 10 'sees. 

>fc.̂  a M M 

T±m at test pulse applioatioa indicated \ j * 
AgperiBBixtal ralues are shown In fig.table 1, 



araylM •»§ of ik t torn •JxtOf deserlbvd for flfMrt 

21 iM mtM,mm S.8»l« sht ipsraciMt« muiAt of tht mnt 

tgr tht fnplis i t 9iMna3ar «l tha flaetd t««e puis* t int , ia 

tlM tiaeei. tim tm th» t««l piilM ma Uktn l«k«r an tha delir 

Una tba imUoeltar tiaaa for mhUb 7 vtiaa to a f lnlta tvJa* alia 

ootfuifad at lalfltr tinaa* 9M» total raass of ImMUatcr tlata | 

far ^lAditk a f inl ta falsa of 9 «aa vaoovdod vaa dlalixUhed aa 

later poaitlona af tha taat piOaa tiaa vaara takra. Hda ia 

a t ^ % i M ta tha M M I O A ia taat ?tilaa toltae» 1«r tha altta^ 

ttatiag «r(aat of tha 4al«r ^ 1 ^ * oanaaquia* radaetion 

in oivarroltaia for tha Utar tlaaa aad aallar affaatiT» pnlaa 

duration, i f t w tranOliag a aMater « aaotiocos of tha l i w 

tha paak voltafi of tha pttXaa« vhiah at tha iqpot ««a of tte 

ralm ia oatiaaiaA ta hara haaa raduoad to a valna givaa 

^ 7. " V. «a9*(<*laO» lAMra k ia a oonataafc aoOM B a 
aot«ra«iia6 fNM aaaiiaa«r«iiii« 4«ta (paga 15 5 } . 

TUtma tha taal palaaa vara dtmm trm aalagr Una B 

and tha irsadiator pulaaa Anai 4al«gr liaa A the saa» eat of 

Snofaa «aa olrtadnad, iadieatiag that tha Aelagr Uaea vera 



VBA IdM piAsM 

F of wiKr* or 
M i t « M tlM M 

1ft t i l t %im a t p w i l n i tht imttalwr 

to te wto t« «frool o 

r X 10** 000. bo of 

lA tllO ttftaPMl 

volMO Of tiKlo a (po«i fO) 

mtdmA vbon f l M i U M pooitiow for t l» InwMcMr 

tolHM oaA tho t o i l v«loo tiao ooo mmA t lvoi^g 

t i M « ttolm M Br. pMloM. lar ooeli oottiaf of IrwoHitor 

yM3,fif n t n t l l moBco of tool yoi&io t l M M oi 

OMTlar on4 liiio* of tho flxod t i M pno o fUMo P. 

oro moolrKloA la flf«ro I4» andl iwdn i t io ooob w » 

ftiBoA i m i U l o r pOloo t i M nMfto firoattio laval t« t l» 

Uao« tho naim « f tool ytOoo tiaM tm oMMi P woo 

0 io loot thoa f o r m owSy f laoi Inailalar poloo tSao. 1 

oaoh porti<Mlor l iMilotor piOoo t lat tho lalno o f P fOU to 

ooro i t e tho tool piOoo M aac* thM 10 wi to laNr, 

fbo fwioloaoo aonaUy la oov&oo with tho tool 



fa. 

000 • aiQf olr* n 0a.m. Iwl i tA t o l f t ^ M ar. 

of toot pom m M a r 
(Uaoiadta} 

10 10 40 w 10 
aalto* Oiti P X 100 

a« 10 - • 0 0 0 
a* 10 lA»f • 0 0 0 
K iO St.0 • • 36 0 
«» 40 • • • 0 
«• •0 ai .r 0 •1 fO • 11 

00 • 0 0 10 10 
f* fO «•« 0 0 0 0 0 

maoi aHlaoo t i [daa ftar t •0* yi Oflo ] oa 00 
31̂ 0 ^ ibftlUbMiitktlNl ^̂^̂  

l l a i A. 

aaoMiOf no 

l a f l « w o 

Tu I I MS aofriaioaur 

«oo ittaotofl la tho ngia/k 

lOohovo I t lo 

Dar tho vobM 

a. lIvooaAaol o a a M m a i to ttn ooHowd oooniaHiai 

i f tiio l i t i i l o r M I o i « l ra i t« oaA 

1, no «la» vio aaw « a o # t i tho oharaoliviilla 

of tiw i i l y llao ta iOMwirtl ioflooMoa 



71. 

14.Yariatlon of «parkim prohahility with teat palaa Xim 
for flaad Irradiatof pulae tiaee^ 

Gaa - ft7 air . FTaaaora 76 

P X 100 
100 

ippliad Tolta atCr. 

50 [ Irradiator aiipliad a t \ 7.5 or U.7±10"*i 

110 a? 30 V i O 0 
7.3 14.7 22 

4 ^ 60 

100 

50 

0 

36.7 44 

POaition of taat gi^ on dmlaj line A 

• a • o-

Irradiator appliad^at ItxlO'^aaoa. 

51.5x10 

h) 

100 

50 Irradiator applied at 29.3acl0~ î 
c) 

100 

60 

0 

Irradiator applied at 36.7Up^''9^8. 
4) 

100 

50 Irradiator applied at 44aao'^aeoa. 

Tiae of irradiator pulae i^lioation • 
kperiaental yaluea are ahoan ia f ig. table 2. 



& flfora 10 tho vooialaaoo 1 woo 

Inoloataa of i t la tho alvooit 

oooiUho 

tlonagh a flaoA 

UOb lfl» MQb 

tiMa 1 oal ata tll"f^Faloi la 

liawally oot o* i 

aolo 00 thai tho 

la OiHoo ailh tho 

volaoo of P« ohi 

WOm tiaoi aolag 

iao la tiantf oro 

11. 

of 

la 

Ooo 
Koa 
loot 

my ol». ftooaari Y« «b %. JpfUol volto M SR. 
la oofioa ami tho Inalialov f i» la 0 

ot 10 Uao aoito. 
BoolalHMo la BoaUloa of inrattalor oa MUr Hat % 
tool loal. (Uaowito) 

ohao* 
10 10 10 40 

P 
10 
a 

00 
100 

10 10 

HO • • • • 08 0 0 0 0 
h. 191 0 M • • • Si 0 0 
a» 100 0 0 • • • • 91 u 
«• 181 0 0 0 • • • • 

tool 

100 fi laiieoloi V 

l i i i « i t« taoolt la a aovoand of a flvoa talao of 



73. 

Fig. l^.TarlatioB of aparking probabilitj with irradiator 
pulae tiae for fixed teat polae tiaa. The effeot of realat-
anoe in aeriea with the teat gap ia illuatrated. 

Qaa - Zk7 air. Fraaawa 76 oaa. Bg. ipplied Tolta a4Er. 

P X 100 

7.3 14.7 23 29.3 36.7 44 51.3 58.7""Sa?5'ae08.' 

PoaitioB of irradiator on dalagr line Bw 
0 C • 

b) Stg - 175 

100 

50 

0 

100 

50 

0 

-6—e—0 # 

o) i t k - aoo 

0 a • • e 

d) Btg - 325 

P Talnea are taken fToa fig. tatiLe 3. 
TiM of ^ypUoation of the teat polae ia at 30 line vi ita.* 
•eaiataaee in aeriaa with the irradiator gap ia 0 
•aaiatanoe ia aariaa with tha teat gap i a : -
a) Rtg m 150 b) Stg « 175 o) ttg - 300 d) Btg • 325 
Aa reaiatanoe ia added in aeriea with the teat gap a 
giren ralue of P ia nored to a later irradiator tiaa. 



74. 
Fig. 16. Tina ohangea iatrodnoad ly inaerting raaiat 

with the teat 

in aariea 

Irradiator 
earlj 

BC S8C SBC 7RC 

the teat gap at a 
applied tlaroo^ 

Ounrea 0,l,S,5,iadieate valtage 
giiran tine for a palae of 
Boriea reaiataBoea:* 

0) Btg.« 0 1) Btg.- B 3) Btg.- at 5) Btg.- » O I M . 
IffeotiTe teat palae taatiaaa are reapeotiTalj:-

0) TO 1) n 3) n 5) n . 
H M tine aaparatii« the fixad aarlj irradiator aai tha 
affaatira taat palae ia ahoan to inoraaaa with Btg. Bda 
tine ia ahaan f « r : -

0) to 1) t l 3) t3 5} t5. 



va. 

P ta a lalor iMoilatar oolao tiao* 9do ooa ho oaiAalaoi I f 

tho BO tiaoo tho tool ê p* glvaa t f ^ fvoOaol of tho 

oMTloo vaoiotaaoo oaA tho oMpaoitoaoo oooooiaioi with tho tool 

Qa Ifllreduoliv Ml amtiaaol o«l ia laoia* 

of as ohao tho ohoafo la 10 talao i i 1.41 a UT* ooa. 

ynlMhiUtr «Uao io oooa ta havo aoio4 dboal 1 a Kf^ooa. 

or toa Urn anito. 9m aoaawil io gofoolii far oaih 

profooo tho lyocMaf foltoio f t a holi« f a a M ««4ai tho t o i l 

patoOi 

fl«Bra 10 iUaalraloo tho oaiBioiiot tiao Hi i i^ i i 

larolvvd. n r tho papooo of ilaaiaoliatiwi la thlo f l«0a a 

Iwalholiool roolwipaar yaloo hoa hooa of fUai ta a PuiHawi 

oogaoltoaao otrooit olallar ta thot ooooalotoi vi lh tho taal mh 

tto tS«M laAiooto4» t^ • t^ , t^ » oat t^ la tho Htmm m% 
tiwot hotoaoa tho flao4 I m l i a l o r foOao tlao oai tho olart of 

tho affOoHvo tool paloo tlaoo fgr tool owioo roololMWoo 

of 0, It, «t« oal HI ohao yaqwoUailir. fho offOaliao tool pAm 



tiaa ia alM aaaft t« 

tlia 

nMoar* a M a M 

far a apMk ia 
MBiliifl Bttlaa* 

Ultlw 

A aMOMT alVMI ar alMngi i» 

waa ifttalwd ahwi pwtatwaa a>a iaBliaftaa i n 

Vial yiAaa Saada 
ial0O 

41 to 
ia M H a a af toraMaiar aa dalar Uai 

CliaaaitfAa} 

lit 

4. 

atai 
to 90 

a 
40 

100 
•0 

0 • • • M 
i t • • • 80 0 

i f f 
• 0 0 

i f f SO 0 0 0 



77. 

Plf. 17. Tarlotloa of ipvkli« 
polao tloo for ftaod tool 

la oorloo with tho 
jrOhOhimy with irro4irt< 

tlao. %m offOol of 
m to 

Ooo - IhT olr. TO MO. %. ^yUad Tolls MKT. 

9.8 14.7 82 89.8 
Ptoitloa of IrralUtor oa doli^ Hm B. 

100 
SO 

0 — 

h) U f . . 60 oUL 
0 \ 

100 
50 

0 — \ . 
0 No) B i f . . 188 olM. 

0 \ o 

100 Q— \ • 
50 X «) He.* 19. olM. 
0 \ 
P TolMOO WO tokm ttm f i f . table 4. 

^Uaotioa of toot paloo lo ok SO 11M wito.* 
ia M T I M with tho toot py is 150 oksB. 
la ssriss with irro4istor gi^ is : -

0 h) B l c - 66 o) B i c - 188 d) Big.- 180 ohao. 
SMS is sddsd in ssrios wtlh tlM irrodiakor m • 

•miss of P is mofd to sa 

Bs 
o) 



fha aapaHwawtal mattlta aat ant ia talhlt 4 tad 

iUMtta la i ia figara If Am ii» raaalt «f tha af fN* «f 

inmiiaNr aariaa raaiataasa. igda tha wplwaOlna af tha 

iihaarvad awwaiiit af gifaa P valaaa ta aarliar inattaNr pOm 

Umm ia aai#il i n tha BO 0tmm <a tha irradiator alvaaLt. 

Sba I m l i a N r aipaaitanni of 100 aiafi i<Tiftwda» 

imOxmm M*$ ttlPltar wm aa lanioaaut ia wrtr t—a af 00 

40aa f i t « i aa BO ahamn ^ 10*9 x 1 ^ aM» Aa iiiHmiiHiH af 

a f&Ma y taint ta aa aMfliar aattlag «f tha imAiakar 

laaorOad tw thia tiaraiiig af rtrtataaaa aaa fgm 0 ta 16 a 

loT* aaa» anaplavia t U f f %f,tmnmmm%mlk pAm 

aaltif« al 80 line aaLta a valat of P af oaa half (80)() waa 

laaarttod fM' tha teyadiatar at 00 liaa wUa ( f i r M IxvaMalar 

raaiataaaa) MML far tha Smdiator at 40 Una «alta with 

iaawiaa. Si «ba laHaa aaw tha ptOaa apyliad to tha 

irradl«fc«> M D l a^a i laiiiaA tta Mdaa raanhina ^ BO aaMaalia 

al tha fiV I r ^ afabfalaai af 10 liaa anita* a Aalir iWooe* 

iaaoalr a fMl ta thai ihaiiSi ia W iakvoOaBaO t r tha raatalwaa. 



90. 

910 oolaolaloi «alMO o f ^ otofoalogialie 

Of tho MMr ^ « M d la thoao oavonaaHlo* Airioaolm 

roaialiva loiooi, aao 198 flhao* ol%or aMaoranO of tho aaanto 

valtto of ^ i i gaa l f a i i i f oa lat tYllMl Urn aoaiiai ta ha M 

a l M r a - a t o ^ M a , I I wmo aoooooooy ta aaoaa thai roflaa* 

tion o f tho i9plioa foltofo podoo ot tho Uao toralaalloa of 

this ortor ooaM ho a» oaoll ao to haia o aotf Ifthla offhol oa 

tho nattwo o f tho proboMHtr eamo ohiili aaylA ha ihloiaod 

i f tha tgao flhoroalorlotii lupodoaoo aao wood. AaoMftofP 

mSam a O i l o f Ixrodlotor poloo tlaoa OMI a flaod taal piOii 

tlao woo thorofaro aalo f o r ola volaoo o f liao tooalaaUoa. 

tihXo 1 ilMoa tho yaoalto tar « i l a ooaal. 

Iho ooaidboalaa vaaohad oao thai tho roflaolloa fkoa 

tha t i i a l B O l l ^ i l l ^ H r aio artHiodi aao aal oorioaoSr «io-

l i a t t i ^ fho xarilial>lll|]r tairtlta fNt w a r m o o o f tho 

a l iaa iroyor tondaaHoa ta ^ hoot poaoildo 

V H M laNr oaoillofPiyhto goeerii. 



OOl 

Hgr air. IBaaaova fO aik ipiliad valta 10 i r , 
laH laOaa OiM ai 80 l i a t lartfta. 

Tgalttai af inraliaiar aa dalitr liaa ik 
(liaaiadla} 

t h a l O l O O O a O O O O O d O O O 
) . P a 100 

0 89 • • • 00 0 0 0 
100 00 88 • • 40 0 0 0 
180 80 10 • • 40 0 0 0 
100 10 10 • • • 46 0 0 0 

lOOO 41 • • • • 00 0 0 0 
Aaita» 81 • ' • • • 88 1 0 0 

100 fi immML i r 

AUaf tha 

thai iiaarihai ia 

i W l l a «ha l i M t f 

i f ttia yaiaa vMali 

tHaatfH thai «lw i i a i i f 

aailiMh aaa aim tha 



P for a f l o o a ooltii« of tho i n i i l a l o r art taal pilio laala. 

A I I M S O I I M I I M aoa mM o f ô ** naoollrtHtr MdMi la 

oaooooolMi ttrao oalaoo of atyaotloaw Olb mmar$ 9% I M ^ 

OHI 100 a l ova ' aAaMfh ia l i t tta vooalt far Hf f ino i l IsvaMoOor 

yaiao t lMMi oad a f la id taal piOao tlao a o l i « 10 I K . ptfaoa 

U ohom la toUa 0* aharo I t l a aoMi t h a i tho l o r p r aootanr 

valao fMo tHMTollar a l o r p r i p a l M o of P. m i B i r W * < » 8 a 

tho l o r p r aoaliaoar ftiialiio a 

aithaal oaloated aaall loiWwhlB 

« M yaiaa ^ 00 O H I I I O 

M t h u p i i a i i M i h o 

Ooo * ftgr air* 
Haod taal yiloa 

M aa, igylladaallo 10 » . 
ai 80 Uao ladta. 

ao dolar Xbm % 
(Mm ) 

IfiT^fteoda. 
10 U 10 » 80 

P a 

00 
180 
110 

1 11 
84 10 
40 4 
100 9C 

• 
• 
• 

40 41 10 

• • U 0 0 0 
• • 40 0 0 0 
• • 90 10 0 0 



n ia vi i la 

a laaw a i U ha th i riaa af 

l i M iqpal «Fi«alyaa«ril 

af tea aartanaiwr iata tha 

dnaa af tha Irigalcaa OW* 

4dl4r l i a t 

thai tha laqpr 01 lha 

hrada i f Ih i 

alana w i l l ha tha 

ta tha 

BaaiOta fartaO ao ftrirara a l l tahM aoiag dqr 

air al atanqplMwia pvaaaaran Ivaaa inml ia lv a iaaMia 

(ahiA p a i a a l l r dalaai««lad aa a laanSi af tea V i M M r 
haaigr t iateariti af tha ih«rl m») i a d wite tha Iflnpal 

aaaiiaaUr ^paalapi mmitAm aite tet ahiHiiti^ i f tet teal 

alaatoataa tern tea i i a a d i a l B r hii»> te«r a m O te 

aaaffaal ia tha f a i i f tha taal fagy diraatl/ al tvihiMla te 

tha i n a d i a t a r ^ p i i l i i aaa t r t « » i a i tea teal tea 

a irolaaalia war vlte tea aaaHV ia whiah tea teait 

Irraflililar i i< taat fal i ta aaia inpltidl 

1. telr « teay l i a i t a i 4if tiaM 
tha tiaa af appUaaHaa of tea taal palaa M i tea ttaa i f 



88. 

Irraitalifla of tho toot p o rooiilto4 la oa iooroooi i a P shoao 
tha talMo 0 ihlolaad alwa tho taal pia aao aa4m/llotoi. Aa 
^loap la P isrm 0 to 1 oaoawad far a ohoi^o l a tho tlao 

â povaUag lavadlalor oal tool yolooo of looo thsa 10*** ooe. 

a» liwrioio la iawaoaii^ of tho tool p y 

tho roiwo of inrodlaftar tiaoo* for m fiaod tool polai tiao» 

far wfaiah oa iaaroaeo la P aoa whooi'tad. 

1. naroap of tlaai ovar ahicii P laa lanrioiii 

iopoadidaol onOgr M tho dolor llao aoHliWi of tto piOii Mhi^ 

ooyoeitiBiii» topflhv aMh tho faaiilaoooo la o«rlia alth thoa. 

aioo of « M ijvai BBrttaaaar to tho 4sl^r lias for tho lialtad 

of ioyoaltiiiooo triad. 

i . P «U a i l oyyoor ta ha o i i l l a ^ amiiliO hr a 

•r tha Ool^ Uao 1r V ta 18 ̂  of tho aoMUOoO 

AMI aork «aa aail oatoadot to irUaior 

Mt»ap% oigrpa# hgrdrofoa oaft ovpa, a l ^ «ai ola of A M U I I « 

« M foni of tha poyk of P opiaal l ivallot ir tla% for flaod 

aaoHtlflm ia oo* pa mpmiiiallin ta 



UwUXtium mrnXmnd to t h » p r — m 0 » a l i a a « l M 

% 
I id th «Mk sip» ISO 

U6 



fiiOwf t f iwrtto>ii l i i t e i>n—»ifc I 

I> Ml AwmmAtailkmm \m^m mmmm mettak A M i t lM JlSjHf IAm i 

aane fMMniiae 1^ l« wwa i t f l MM* « } « 

•Mi l i n «ht «tM of « ! • i W i i l l i i T «p«rt«««% 4 » « r t %) as 

immm of 30 iiiww wkmfmi^ %m ^mm mm i » »hi 

oi^MMlftim aat 100 f i — i« aar iniiiiiwiiajr t i w l i i m t » !>• 

i m t t t f N r lMi«« M SaofVMlag «M iirff«ilM«v p i^ BO « t e 

AiiMPMM i n Ik* vMiMPt fit«aft«ft l a * 

•naiM of F m liMmSi m AXM O K H R M <«•• tm « w « t e 

M l i i r ) , !(ht wmiim «f tiMt taUa awt i t o a l a jwg»iMl 

l i a pMaioni %ail iwail t i i i 



Mb m. 1% Mb m. 
30 » 00 40 00 < 00 n 00 m y 1 1 soo 

910 » • 90 10 0 0 0 
m 40 • 00 10 0 0 0 0 0 
w 0 00 • 00 0 0 0 0 0 
io 0 0 0 0 0 0 0 0 0 

i lO so • • 00 0 0 0 
• • • n 0 0 0 

00 0 10 • • i 10 0 0 0 
m 10 • • • 0 0 0 

40 • • • • so 0 0 0 
00 0 00 • • • 00 10 0 

m to • • • 00 0 0 0 
40 • • • 0 0 0 0 
00 0 • • • •-̂  • 

09 • • • • fO 40 0 
40 • • • 00 10 0 
00 • • • • • • 

100 10 0)l< 1 tm tax m 
40 
00 

# i tatti >J«4« I* 



ffr« 

M §19 ^ M t i o a «f I f f w i i l i i T m mntr 
jotHioa* 

Um « a l 1 ^ 
10 00 90 40 00 99 99 90 

1^ a S90 
m 09 19 9 9 9 
40 30 80 0 9 0 0 
09 0 40 90 0 0 9 
i o 0 0 0 0 0 0 0 

so • 80 0 0 0 
40 • • OB 0 0 0 
^ 0 0 00 0 0 9 

SO 0 0 0 
49 • • • 19 9 9 9 
00 0 60 • • • TO 0 9 

900 • • 80 0 9 0 
40 • * 19 0 9 9 
•0 0 • • * • 9 9 

280 fO • • • 0 0 0 
40 4 • 0 9 9 
90 • • • • 4 4 9 

00 a i i ft r o n M l Mavt 
40 i a l m 

• lattaaiM 190 j l 



lOl «te 1 ^ l i w m i l i« «li4 t w i l yiOM t l M 40 

anils ftraa iim Otliir I f *^ i ival f lOdla tta M t a a mvl^ 

i a A i r i t at SO aiai wdta. XT tlw ^ of M I I 

Anam firaa t i i * tanil ta af taUa 0 1 ^ 10 lr» gaUwai a* waal 

•^alvalaaea aaa IM aiaa Wfeatia ttt y m i i far mir yiaOtariiMr 

i r a « K a Hatl far m « ^ prueart Sa «te I I Kr• Mi* 

Slw f t tUavii^ 4«o M4« « • atar3r noiivalaalt a) 010 n i i i i i viUi 

M iK, yiOMa* l i M a f« aai 000 wmVg.^ wi$k 10 fiOaM^ t A U 

0. «ai H) 000 m^s. tdOa 7* i a i MO tmn§,i MOa 0» flar 

wa • H i m i i B l ) r «3«M l a ^ vOat i f r aal f « « i «f 

toniil«lw> 41aM l a « W M I « W pawtHUty ttal H M i a aa 

lawraaaa l a antfa t taoi I t e l v l U f l a t I IM mm ffkmm imfm 

a glfaa alMa0a l a maaaca. la l l i Imraaaa l a pAai 

4aaaaaaa l a yraaaora w a r l a laaa Hw aaat a M M a a l . 

WPtMOw anvlMteUa l a m lawaaaa l a a M immhm 

nm aCiaaiiva ^ulaa «aMll«aw 

I I aigr hmmm, IteO aa twarain l a F aa 

Waaanra la xaOasai la aal aafly a ilaael affaal aT laarami l a 

Ofavf«lla0a» gwaa la ma paaattHily H a l f l — af j t i i t iaa 



89. 
Fig. 18. Variation of sparldng probability with Irradiator 
pulse tliM for fixed test pulso ^ effect of change 

in pressure la tllustrateC 

Gas - Iky air. ipplied Tolts 24Er. 

J ' ^ N . Pres 

„ , - g Q - , , - K ^ - - | ° - - ( r 

IVessure 72 cms Sg. 
_BO_LLne units. 

14,7 29,3 44,1 58.6 x lO'^secs. 

Position of irradiator on delay line B. 

\ 
Pressure 61 cms Hg. 
\ 

Presstsre 50 

Ol 

Pressure 39 cms Hg, 

9 e 

Ol 

Pressure 28 cos Hg, 

Tg fixed at 40 line units • 
Tg fixed at 60 line units x 

i t 18 cms pressure the test gap fired without irradiation. 



9iai«3r«llai l a l i l t i M l p v ia 

t i i i M M l l w i m d i a l a r «art i M4 HW • • M I U M M I M O of Hv 

I M * f M i« 4»mmu&i, 

mOk 04 i r* ytfLMa l a a l r i * V19 aib a awm* 

M a i of l l M I m l i a l o r l a a latar l i w I r lA l i M latfita* 

( a o u altfaaoa.}* « M l a f o i M t l a ofeMfi f oMbar tgm 9 l a 

X alioa oaAior l l aa Hw loiO f o l M i ar I t a 1 l a 9 ^ p i a 

VM faOaoid Iho aiiaaMI of iivatUdar H M l a 

oMa HMHi l a y of aaUr ItaPiMot l a a 

l a OMOOM of 0.090 rtMiooo,, taiioatlag H M IA^ o^Mi of 

oaaal of ^ parlianlor MIHIWIM f i i g M o l i n i tm 

i a t t e f M » 

9m tfm^m peMitmim mmmtuH tm 

ovo olMwa l a liftZao 9 oaA Ifi^ t h y a o a o giaariiay yL0mr 

l l a a f t o I te aqoiwaoal aaattUoM l a otew AAo air ^ i i ^ r t r 

oa l a i i a a l l M of mo l o n v IwartHam fuSMufi l a i i l l y i p % ( i a * 

M a M t i o f M i f a VIOM l i a t ) * or i l aoid4 i a i l M l o a ola««t 



BNMaara* m WMlMim 0 twaiiatar aa i aUr Um. 

I4aa wtAA Um a 
10 M 00 10 m 00 90 00 10 

P X 100 

910 m • • 90 IS 0 0 0 0 
40 0 • • 00 0 0 0 0 
00 0 0 0 00 • m 10 0 
00 0 0 0 0 0 • • 00 

010 10 • • • • • • • • 
40 0 • • • • • M 
00 0 0 0 • • 
00 0 0 0 0 00 • • 

400 10 4 • • • • • • 
40 • • • • • • • 00 
00 0 0 • • • • • 
00 • 0 0 40 • • • • 

000 M iffaHi lOavw 
40 • • • • • • • • 
00 0 0 • • • • • • 
00 00 0 M 0 • • • 

MO M 100 J i l l af l l nrailj liar. 
40 100 91 • • 
00 100 • 
00 • 4 • • • • • 

• laHaaiaa 100 j( 



18. 

Araaaara* Stal 

918 

010 

400 

Ittai m 
aaaHlaa* 

Mat 

faa l l lMi af I m H a t a r aa iriiar l i M * 

10 so 40 00 00 90 
F a 100 

10 • • 00 0 0 0 
40 0 so M 0 0 0 
00 0 0 0 so so 0 0 
00 0 OT' 0 0 0 90 90 

M * • • 0 0 0 
40 0 • • • 0 0 
00 0 0 0 • 4 SO 
00 0 0 0 0 0 • • 

M • • • 10 0 0 
40 • • • • 0 0 
00 0 0 • • • • 
00 00 0 0 10 i • 

M lOOjSla af la Mr* 
40 • • • 
00 0 0 • • • 
00 90 0 40 • • 

M 1 0 0 « l a af ftv aaHa lavw 
40 ioo< • 00 m i « • 
00 • • • • 

• laHMIaa 100 



l i a l m FMilioa of HmMtMm oa 4«l«r Um. 

aa, «8* 

198 

489 

m aallo* Xina i •Ha* m aallo* 
10 09 09 40 09 99 fO 99 

P X 199 

90 4 9 9 
49 9 9 9 9 
90 9 9 0 9 9 9 
90 9 9 0 9 9 9 9 

90 • 4 4 9 0 9 9 9 
49 
99 

9 4 4 4 0 9 9 9 49 
99 9 9 9 4 4 00 9 9 
00 9 0 9 9 0 4 fO 09 

00 4 4 4 9 0 9 9 9 
49 • 4 4 4 9 9 9 9 
90 9 9 « 4 4 99 9 9 
99 • 9 0 0 4 4 4 4 

09 4 • 4 9 9 9 
49 
99 

4 4 4 4 09 9 9 9 49 
99 9 49 4 4 4 4 9 9 
89 09 9 0 4 4 4 4 4 

09 4 4 4 4 4 4 9 9 
49 4 4 4 4 4 4 4 9 
99 4 4 4 4 • • 4 9 
99 4 • 4 4 4 4 4 4 

4 i a i l M l M XOO % OOMft. 



i a olr* Oonoivloa* ««ridU« of Hw irraaalar aaa i i i i i W a 

ahoa a 19 lr« 9 ^ «MI aopUad anl M m» wMmmA Oil of 

faoM«a i a iaolaloa i a Ukla U . 

liho l y i M d «f Iho a i l f Hiwi r M o r t o m jywow— aai 

raOaooA « M i w y tlailap l a UHO ftp ilar* M U M I f l i c i a* 

aldoU « M l o H P9 f M ia IaponMIr WIDMHI litoAlaMaa 

aoMnraft a l a l d # « p l a a o M M « M a i far « ^ fho ataiaMl 4f 

« h t Ha t of « M I m H o l a r aM4od U g iv i a olM(9t l a f of 

w l V a M H M o o M at HM IOMT UaU M HHH l a a M i a alr« 

M liio loKor psaooivM* M M SQOaib % I « I M » 

«V«alod %i« f l a i l a foteo of P a « i fooMPif OIMI HW HwaOiolMr 

vat i i«o41« h a voir woflar M i I IM I M * POILM lo*a» (OM I I M M 

9 anA 19). 9Ut mOao o f f a u i aoOMod l a M M M ttio 

iaior a a o aMod l a a later l l M » Ihoa fiwa Iho l iva i iaNr 

liaod lolor f i m lh« aoaia aitf o^poaMd H M of P l a a 

oaamA M I I M tool anA l m « i a l « r p o l o M M M ilaoin 

l a l i a t . ihlff o a M yiaaMaM hal h o M mtloofl i a Hw aarTy air 

raiaift t M l i a Ihom i U M i l r a M l a f l f a w 19. A loaoM l a l a l 

4oUr H M ttMoi 9,99 MnrooM. vmA hm^ wrnOA h t n f U m i ftr 



OS. 

a f W IwaallpOlaa af l lw a M a af IMa f « l af Ma F 

liffaMalar tlaa fravH. IMat t la aaaaaa af M « a 

laaOaHaalF l a I t e l«0«r 

nUk Ma aMM Mai aaiMliaai aa ««m a w i tm Ma 

I I «aa i l f y i a a l l a l Ma lil|0Mr la'aaaaraa M May Ma 

lamaAlalav firm M ^ O M ^ l a mnm» nOaa^ar* apartc mh 

U f l f a iMdalai aallaMaa l a Ma I m i l a l a r m9 M 

i l a M«aMaa%(4aaariM l a aaaliaa 8.S.ft»)» flaaA 

tagMlMTlr IMS Ma ImAia l c r 414 aal. A 

wm arrawpi l i l i i i a i Ma alaalraiaa af M i 

aaa aa t ^ y w i a i l l a Ma f lHag af Ma IfgaSlalar p » . » 

l a Ma lavailalar f iV l a l v l « » Ma ImnSlaNr 

M i a l a M a . H vaa Oaaiiai M aaiMaaa Ma 

Ma alaalroOa «r»laaa l a aaaallr M t M a * f a m aa Mai aaai tm 

Ma aMaa faaaa a i r aai aMwaa» aa aa^ Ma laal lalaaa Oarla0 

Mttk Ma trrailalag aiiaalTy f l rad laaa auaalal aa I r U l a aal Ma 

aaaala « a f « M f w a 4alanlaali<Mi af F aava aMtt aaia. Bna 

whan Ma lanaHaOar vaa f l H a i iagnlariy» aO Ma 



aal anipariaaaad l a Ma iwra|y 

Mai 0>arta aaiailat l a Ma aMir iaaaa. 

laaaOa aaaa laa l a aqroai I 

000 m 00. aau aalaa af F aaa aal 

amy aalHir^ af Ma Haaa aO i l d M yaHaaa aava m f H a i M Ma 

It tal iaiaff aaA laal M M O Mai yalaa Maa aaMlavi 

MMa a l l a l a m l a af 10 lartOa (aaa laUa 11) aaA Ma InaHaNr 

Haa aaa aaaaO U a a i ^ aaM Mai fiOaa l laa aldla aaaato af F 

awra aala l a Ma a a n l aar* M M a » aai aaUaMavUr 

aalMUMai Mai Ma lal lawi af Ma F • IwnaMalap Uaa 

aal Otoaiallag M Maaa aaaaapr aaliMiMai f i r air a 

M 10Oaa» graaaara Ma Mai wpaaaUaa 

iaaa far M Mw yalaaa l«l|[paaiaal af Ma laia«ialar«(la 

•aaaa i l aaaU)« M i «Ma Ma lavaHaOar aaa fifftm Ma Mai t^p 

f l a a i a l M aall i r M r t l l l l r fwr aU Maa aalMaia. 

Ma a M i ^ l a F aa Ma Haa af Iwailai laa aaa 

Ma laal ipflift IMa aaa aaayaialliatiF alaat Ma 

to ISiailaNr M M vaaviaA aMM aaiOA Maap F I t a 0 

M X aaa 0.00 



I f . 

SMaoaM* Xiirt f f i f t TTmrttifla of I f M i i a U a M 4i laf Hat . 

1. 99. U M M I 9 I • &IM ai A l t . 
10 00 90 49 80 90 fO 00 

9 a 109 

980 19 90 19 9 9 9 9 9 9 
80 n 09 90 80 00 0 0 9 
90 40 09 00 U 0 9 9 9 
40 0 00 00 0 0 0 0 9 
09 0 9 99 09 9 9 9 9 
90 0 0 0 0 9 9 0 9 

999 19 19 98 00 09 9 9 0 9 
00 90 99 40 10 0 9 0 9 
49 19 99 99 90 09 9 0 9 
90 0 0 10 49 40 00 0 9 

499 10 4 4 4 4 fO 40 0 9 
90 4 • 4 4 4 4 40 9 
40 4 4 4 4 90 00 n 9 
90 10 90 90 • 00 90 00 09 

» 9 10 M I M rhal 
00 
49 109^ 9 ftr oHii I9i* 
80 

4 l a l l M I M 19C|K 1 



09. 

fSO 

088 

laoi M f 
jyaolflMi 
MMWrtia . 

49 

i M i U M of i M a i l o l a r M iaiw Um, 

10 99 80 40 80 
y a 109 

10 0 0 0 9 
09 89 08 0 9 
90 49 08 0 9 
40 0 0 0 0 

90 89 19 0 0 0 
9 49 00 00 90 19 9 9 9 

90 0 0 0 08 19 19 9 

90 99 n 19 0 9 9 9 
40 
90 

99 90 90 40 99 19 9 40 
90 0 10 80 n 90 00 9 

O l i l l 

1 9 0 ] l a i a 9 i a l a U 

• i a i i M l M 199)( 



ai Ma mm ar t i aai ftaa 

M aarti v l l h . Aa l i ra t la lar ^patk aaa aiagdarlr 

aai Ma w^mMm j r M r t i l i l y aadd M aaartail mAm pAm 

vallataa aa lev aa 21 Br. laaalla af Ma y M a b i m y 

ara Moaa far 1|» 10 aaA 10 Br* l a laUaa 14» IS aallO 

iaalr* 

F hat a raanrtiaiili alMrt« Mary auOmaff tagliMM 

aOmiaaal aapaialtoa l a Ma tlaa af Ma Mai paiaa aal 

iaiar yiOaa af f M r Uaa aaiia (Q̂ OOIO aiavaaaa.) Ml i« 

laaO far Ma j rMafc l l i l r lo ' f t aa 1 M 0 ana al 

Xa 
l a aHfaoMi aai Ma may aarljr ia»MrMaala l a air* aaala 

appaarai far U M Mai palaaa a l M Ma Irrailalar l l a a i 

aanr* M i r agppaar M aaaart far aar anpUa 

al praaaoraa ^ Maat Maaa al aUali Ma laal gap 

latagaBiial af Ma ItraHalar. J* 

to ly ilnnaa (MUa M ) M M 

F«niaolaff3r w w a i » » M M I M l a i M M t a r l a a w i l p i l a i 

v i M Ma naainaaanfa l a aato Aaalala^y aarlato Ha* 11 aaa art 

aaaffaal af fadaallaaa aa Ma ial^r Itoa. 



PrMMmr** 9Mt w fmitltm of imKtUlar m Mjgr U M * 
position. 

aMi 9g» Ida* wdit. Um wlis. 
10 SO 80 40 SO 80 fo 80 

P X 100 
• 4 

90 • • 4 4 4 4 4 4 

50 4 4 4 4 4 4 4 

40 0 • 4 4 4 • •* 4 

SO 80 50 4 4 4 4 4 4 

•0 • • 50 0 90 4 4 4 

TO • 4 80 90 50 4 4 4 

80 • • 4 55 0 4 • 4 

90 • 4 4 4 TO 0 0 90 

650 20 lor t«flt cip poAtiam i« to 80̂  XOO J( 
40 ooMd Mdo intag^ntail of imudHidov* 
80 WotUtA m poaitiflM 40, 80 ioA 80 o l i U 
80 4 ^ P M M m imilMlioB tal 100 1 ^ aU 

580 flar paromoo of 560 Mt. m. aal loot 
iiriipandoMk of imi4iotioB oaft 100 ^ 
im rocortod fgr o i l ooltiats* 

4 inftiooftoo 100 ^ 



XQl. 

^sflor*. Tost gap Position of imdUtor on d«lir U M . 
position* 

wm, Hg. Lint units. lias units* 
10 20 50 40 80 60 70 80 

? z 100 

799 80 • ^ • « > > 8 0 a 0 0 0 0 
40 • f ' f ^ - f ^ ' f S O O 
60 0 0 * 
80 60 20 0 0 0 4 . ^ 4 > 

650 ao • • • • • - • • • • • f - t - 6 0 0 
40 • • • • • • • • 
60 0 8 0 4 - 4 - - f ' f 4 < « > 

650 80 * * 4 - * * * * 9 0 
40 • • • • • • . + • • • + 
60 4 ' * ' * 4 - 4 - * * * 

450 80 S t i l l d^psntoul on imt t« lo r 
40 
60 Wfc 100 oottflft for a l l Mttii«a. 
80 

iadioates 100 % ooosfe. 



108. 

Tsst gsgp 
positiocu 

Bmitioa of izrsdistor on dslsj Hat, 

10 20 90 40 90 80 70 80 
P X 100 

730 80 • + •f 0 0 0 0 0 
40 ••• • 4 + 4 80 0 0 
60 0 0 •f 4 4 4 4 0 
80 0 0 0 0 0 4 4 4 

650 80 • • 4 0 0 0 0 
40 • •f 4 4 0 0 0 
60 0 0 4 4 4 4 4 0 
80 0 0 0 0 0 4 4 4 

550 80 + + 4 4 0 0 0 0 
40 + 4 4 4 0 0 0 
60 0 so 4 4 4 4 4 60 
80 •f 60 0 0 4 4 • • • 4 

450 80 • + • 4 90 0 0 0 
40 • 4 4 4 0 0 0 
60 • • 4 4 4 4 4 4 

80 4 4 4 4 4 4 

980 80 
40 
60 
80 

S t i l l d«p*mlM* on izvadislar Ink 

100 % o<NMl tm sU MMii«s. 

4 iadlMclM 100 % oa«Hl. 



lOB. 

polonliola of tho 

1» m o wm^ tm «iw i j i i tor t ioa of « 1 I M I v i l l i at 

%im Uadt. oro ia iMwiaiiis m9m of aNWdtvAt* 

omi«* aiy M l flMM a i t f f i i i , ^ ift liltaft 

otdar ia oliiob tlw 0WO8 1v«di i sm tiM v«3ft^ 

is H r f t r i ^ , «l«fo«e«i »^ mwm^* 

i l r a l foMoft 9*0808 tko CM itf i l r i iw ogOi 

roattlr. fta f M i l i ^ far 9uwMm tmnA fm tlw 

•M «• ^ la tlw oMi oaiir oa Ha* ftaaA ia m 

tluai ia tho ov8w fawal la awiglaian witt wiiiaiKl 

i i m l volUfo, i .«. •ifPuwN olr tfmi o^rt«w 

la UMm IT oai 1% virtoli «illoa« «to InaliaNv 

rooordMU fhio laa %Oia ioat IW oa* yrosovro, TOUOCS 

«oo8 pqp t iat pooMiai ai vldolt tto faor « U M OWKU %# 

818 lnaflliWi 8a> io»i— of ^pulali af t ^lawh 9m 

lAa l o f i infHttttf ^ lar l l iol l i latlotia jtnalHw 

(ia l i a i aidts ftcoa Aolir Uao iapal} ilHva V VMI a » aat 

ilw ola^ of tlw » * iMMiialar tiao o m a oM yatftllaii ft 



104. 

Table 17. Irradiator positions at v/hich a sparking probability of 

0.5 was recorded in hydrogen, nitrogen, air and oxygen; 2QKv.ptase3. 

Pressure. Test gap 
position. 

Ifydrogen Nitrogen Air Oxygen 

750 
739 
725 
720 

20 • 
E 45 

E 31 

£ 12 

660 
650 
610 E 70 E 35 E 21 

U U 

550 
500 

E 82 
E 22 

480 
450 E L 

E 55 
E 23 

390 I I E 28 

750 
739 
725 
720 

40 
E 70 

U U 
15 23 

U U 

660 
650 
610 

E L 
15 55 E 31 

U U 

550 
500 

E L 
E 46 

480 
450 E L 

E 55 
E 40 

390 E 75 E 47 
750 
739 
725 
720 

60 
25 L 

U U 
25 

U U 

660 
650 
610 

• 15 L 
35 70 25 44 

U U 

550 
500 

E L 
19 62 

480 
450 E L 

25 75 
36 55 390 25 L 15 65 



mm 

918 
988 
918 
998 

88 
B I I 

B 88 
B » 

B tf 

•88 I X 
8 ft B H 

B ft 

i
i
 B M 

480 B L 
B m 

188 z z B 41 
988 
959 
9B8 
910 

40 
B & 

18 48 
U 18 

==j 
18 18 ! 

i 
! 888 

880 
- w 

B & 
18 W B a 

» B I 
i 

880 
888 B 48 

i 
i I

I
 

B 10 1 
B 91 880 B h B 88 

980 
919 
9W 

. m 

80 
80 h 

m 80 
V B 

f f 
i 

888 
888 
w 

B h 
88 h 

14 81 

V f 

880 
800 1 91 

m m i
i
 

H & 
1 91 

m m 

888 88 I . 8 ft 
1 



l«lt«r 1 is «M«. A 3«Mir & laMMlM «MI at M 

t l M viMM » was aa l«r as 6̂ 8 iMMi dbmmH m t l» iMmMH i f 

lrraflti>T t i n Hw iMMii uprtt aaawa lnli(pMiaHft j u n i i 

a f M l «a f i f a a praMMU^ af 

f t o af i«flaat«l«p «lMa tar «MA a 

aa* ipaaava iNi «aal f t e MiMi p«i*aal la 

to MMNSMI^ alv aal aiQfSMi te ttMl 



109. 

viaaO^ilM 

i l 

•iowfaMj' ia a 
Ikia tailoatoi 

«lM M 81V Mw aM Mfrialiallr ia 
of tiMl 

«f t ia alMait« tl«aro liQb «• H i * «lw 

olMtttt. M tte laloaiii« 

fm m onpUot pidM f i i l i i « to flvo a 

tOVOMHo 

oawHivo to fooari tho ilffmmm; i f 

a 

tho toot m9 

ioaUoi to 

ipovico 

Slio 

a voqr taiM^ apoik, Xt 

»o ta^art i witit 

(fittoA with Ml aslipBAio giMO Imm of 



tMtX Im^ 2.88% f l«f}, vaa nTimifl Atm tta taal 

^wmm ta tak» sa a n f i w i far aa* vtSteft 

ta tiM taak MA. A « — > t 4 * i i Ma i ^ i i ^ ^ M i k a 

al4a or tlw f U a V M siadlinr U#i l qpot. Hda* 

tijttlMMf aitti a iaNr aoiHl «f tha 

a asaaara af tlw f)d«t af P. ia t i« 

ttaai^i tha tjntm 0tm <ni#ar aall8» akUliawaa 

t h M , «ia loaw «MaakM«lli l lal i l fT tlw U#* iUa ta 

aatl»«la«MiHiP.f m a a a a i M f f O O l 9m 

9t wtmm takM aftMi taat mdmmm liMra salaliM i m A -

» a taal §•» alAHW tl» ttaiaMa af tlai taal 

ftwa IwaHaMr lat aMwr aiali ini i to tot taal 

aata vatatoaA tha avw aa tinaa aaaA to tka iaavto«i 

ar ««ait» Qaaa Uniai « « a aotioai* to •wia la t ^ 

jmm^^ %alaawi tto typa iparti rtiMiil j n ^ l i j i i 

tiM vatot ar » laaaHMU ada Yalat aT » I M I f t a t 

jiitlBgWitiii aa Mar aa aaoOA U mMmM tm^Vi 

fm aa<i aaltiK af ttoa aigwaltog ttw twraltolwr 



108. 

toot piOaoo, vaa a l i t t l o ia oaoooo of tlio 
olMvo lov mOMM of P oaanai* Vaao tool 
palaoo oora oamaltatlar oleoo ia tiao to tfbm td^^ vates 
of P tho oaao valao vao MOarioA V 
ioal aMOM* far tiMaao «dM w^mtu 
of aparta ia air* oiqni% alttotia i 
ia tlM fl#vofl ftroa 1 8 to 88. nmriitm^ 
4lMtl7» «) Ite plMt of tlMi olootnAo aarfaioo oao 
pofpoaUfliilar to tho oanhMo of tlM pipar aol pomUol to 
tho oiio o48H» h) tho inrodiatiof photoao oaNMi tho 
tost 8 9 ia o airoolioa IVOM tho top o l f t of tho pipar to 
tho holtao oao. Coaflltioao of tost poswaiy to 
tNvh oao ialloslo< holar i t* ailai tho 
ia figaro 19. 9a km tho la«Mk of tho f i l a 
for a laivo aa*ar of t r i a l pl is l iyM*^ tho 
naio to aovo oa oUioro ia tho tiao hstofota oao f t e t n a 
oaft tho asBt* oe that too M»ooaroo ooaU ho anio oa tho vi l th 
of tho f i l a aai h) tho filaaas asMA mOjr a ftraotioa of a 
firoaslyhaal aflor svoor tro oaqpoaaras. tto artar of tha 

ia tho tfisl^ratiii ia i * 



1 8 8 

8 4 8 
a 
a • lim trtala. 

ginsaal iN?* of tha ato q̂ avk vaa thai oT a 

vaialad d a M l <^ (aM n«ur«a 19 ta A ) , i t 

j/K—aw tida itoya vaa fkirSjr alatr]|r daftoi4# hoi 

aMMra alapvaA 4eva ta r 3,1 liiavad thai tha M M l 

«r a ftoa filaanp* aqawwtini Wi |» t i«aU onths 

<n#«aa l i . 8 M l 8eil)» amoaSad 1|r a aova dtiVkaa ^laib 

SSiia glflv p̂raaA ArtiMT firaa tot adra oT tto p̂aaie 

aa tha saaaaora vaa ra8aasfl, 

9 M v i r to vfaiflli t h i tir»a or wgrnm dMBMl 

with toraaiaMr ttoa a ftosd taal yiOaa ttot to oT 

a) fivadiator vmy asrSr* 

XI vaa fwaiA that slMva vatoai or P vava « M U tha 

damltr af tha ia^pa oT igarti ahsaasla vaa mtnmimHimS^ 

lov. Qaaaaiowil aylff—ly vaak ntuwalg aaaat'tad aa I f aT 

a part3r davalovaA vgrnAt^ ( f i t f v a 8Ql4}» saA i t to n i v i h l i 

that taiaaa teaala did a^ aa^^aSr Midga tha gip. 



111. 

f j gga 19> HwtoirMhB of sairtPi f^nad ia >ir> 

4iot«MO, ia liao unito. ttam iapot to ^^liy U M A 
Tg 

£mdiatar dlstaaoo tnm iapot to Aolagr liao 1 io 
ia aB.I|^is p . . . OHoara 1«M slop is f 1.8 

is n̂*̂ «»f||t̂  Ip 
f . . . 

19.1 «i lfli» low 
p 9t» f l . 8 . 
8 tr ials i 8 
9 M a s . 1 

19L9 % S(V % 
p 98i» f S . ! . 
8 tarialsi 8 
1 

» . 8 % 48̂  I f 40 
p f l * f 8 . 1 . 
9 trials 

1IU« % 8eu H M|» 
8 tsislai 4 
9 M i s . 9 

19.8 1g 8Q» 
p 58» f 1.9. 
8 t r ia l f l i 4 
1 4siMo. 1 



ua. 

ia air. 

10L4 IB «W IB 4ii» 
p8V fa.1. 
BO tHAlai 8 
(9fkla8)»f 

» > 1 « 1 ^ l l « ^ 
p i i , ri . 9 L 
• tHaUk l i 
a M S ) . 8 



218. 

a u i 4 tatotoi m «V l i Mb 9 iiW f 

21.9 8 aaftr 9(U1 

« a a 

r ) . a 



224. 

(figatao 19.1 mA 19.4). Shoss asltipXa apnta, oftoa sith 

pnMsaca was zadaasO. QaHtUr cat of tho aaltiplo 

was of tho oMa aooaal Sĥ po n d t r i # l aMS ss ths slatfa 

marks oeoonriiit al tho oaM dolar l i » sottiag of tka laais 

to ths InadiKlar oat tost iqpo»(ficat«o 90.8 oai lO^S). 

ado stnag ohtnai osasnrod aoat oftoa oa tho 818s of ths 

tsal mme to soorao of raiialias. Oa ths slAs of 

^ otMBg iparfe* raoto «raa tfao izvodialor adl iafta ths 

tost 019* oora tho oao or aaro Adalor ijiaaials* ai 

did aot avpsMT ta vaaoii tfao olookrodis a i th «w t r i # l opol 

thai was vasal for Iks alniVH'spwfcB» Qosaslnai 

apaik ohMaola saro af a v a l ^ t » l a u i % ( f l p a r o 80.8^ t s i a l 8 

aat ssBo t r i a l s ia 90.9). Sosotiasa a alalia teas okaaal 

ksA m aroa of i i f f t a a ralialioa lata tho sss of t te tool pip 

OB tho oiAo r i M t o ftroa «io iiTaiislar*(fiiacas 19.4*11.5 m l 

othova). 

o) irradiator lata. 

n t h lata inradiatar tiass ^ osssslsaia Adai 

desoribod ia a) akovo* hofai to agpoar Hltin, ao i f tho 



115. 

to the usa af tha taal gap 

4l«Mltoa» ( f l««aaQ.5) . 

A aal af wpttA 

toMfttator ttoaa* ai to 

ycaiwea, to ahiaa to fSflaca 

«r «haMMl aal Mdttola 

Aai t ar 

toA iaMafftotoal ttoa to ha 

tttt thraa iitttoaal 

taal paiaa ttoa* al 46 aak 

SOUS* iUaalmlaa tto 

alto tto aaM aal iiuaHtliiiiM to 

to dbam to f toma asui 
aaaai^s. 

) dhM to aiatoa vlto t to ImdtoUr 28 tvtotovitoO 

20 triato alto 08 4toa to aartoa vlto toa 



211. 

4} wmmwmrii^ 
• t i l l 



asLi. « « W n o w f«W f i . i l 10 



is teste 

M l * la W i w < ^ «w < ^ 

ia «M» gM 4lMi la 

•IV ivartK aal tarttt to i t 





ia tte ItiMnr «f the 

is 

M.6). 

mm 

SILl t* Si.S}* M l te «Qr « • 



121. 

Fia. 2a. awfcoBrattis of roaria f orasd in hrdnaaa. 

25.1. ate eo, xg 70̂  
p ?5, f 1.9, 
8 triala, aU 

alnt^ filfloBiitarsr ê porke. 

25.2. Ife 60t le 70, 
p f 3.1. 
6 trials, a l l 
«inBl0 

25.3. tgeo, j^aci, 
p 76, f 1.9. 
6 trials; 4 edagle sparks, 

then those of S&.1. 



•* * ^ J f c A J * - -

MdM* «f ftanmftlli 

m a n 

1*} 

dllMnt tfbMT IB il» iM 

la 

a 



ftsa « » i m i M a r t is 

«hsiida. 9mm sal ly l f igiii te l i t t l s 

HawaHaa sf atfatlgaa sparii *s—Ts ai tlis 

• ) 9 » IvIiMMiSB sT ths â Mirii itiiwiili DOla «<ir, 1 ^ 

B^snffwl ia ths ssaHtlaw %) akmrn, shsa 

laias is ^ppUsi M i « tiM lalar sIsfBs i t« l» 

wpcrtisa sT atfttigis rfaawls ssaaa fmt 
«r i w i i i sMwi than la »ia sa i i l t la i sT 

¥) flap ciMs air aaft itficspa. iaraiiatiea anqr lals 

ia ^ «ss piOss sat sroMKUilr ^ ^$ tks 

fULIs stfr M t e a i i sstislflati ftoai 

ss la Ma M i l i i s a i «r •} tea. 

fwgr te» sspflar touls la 

sspsilsSlr l a a v M mtmUU 
Ha** « M a t e s t e r « 

is ait skagps s t i l s t t i ia a slaitfs 
fMUam or ti» sMdar tek teiB^ to 

ia tot «<«lsa af tos i f r w l i t e V tiis If> U#» 



tatiM 

w a t t ^ i a 

mum* uamiar 

tin* nm 

af «ka 

l a M i a i 

lal lM 

ai 
<rtiw twiltatar 

l a « » 

i aa 



aw nmX mmm^wnmim «r «te «aal wAm (l.ab 

aai mmlm* iNpa» tmMimwmm 
«M Ifialtaiar m l taal f i t e UMP a 

ai»Uni) lapa la j t r t l i f l i w l W m pOm 

Siaan tta ii*a malJWit ««a aa MUar i * 

a) flw taladilr af tta f i l i a i i aaia la 
Hat mmimm, 

%) ttw 
a) falat i f tHa 

a aaa l l i i # i tfcii tiaaa i i i a %a # H i H I r 

a a i ^ aiat 

Vbt aiallXasnfli «aa 1wU$ Maul a m l a l off 

aaMa ngr Mla» ^ VQRZ BM, ««« la i at a y i i l M M I a a 



IM. 

psisaMsl t r 4 ir* tts x 

s«l to site tsndaOs «a «to 
iSf S I I I was f t e l 

tilS T y&siss v l t e H HMOI s«r«li 

ItoMS tolasai sat plats sal tot i t e « 

sal i f Ills wtol ssss sr tto aill» « u Isss 

sTtois Wto 
wmOm^ to 
to 

vil l i s Isas i f tel >si«lli I.S9 

«i %M mm As tot toto was 

Ulavas asisft sa assaaUlf 1r * 

toisls slisli s l a t e tot 

«l f l*fb 
i p t e i l wm a 

part or a fnm 

tos 
a) U.Saik 

lias 
tto 

ta sat sT tes sst lias 
(hs sorsnvitli 

M#i «ss4, ¥} 6.4 
•} aiw/te«sss., 
to saUtratad V arit«hiag snto 

a toilt la 0 MM. 

f S l S S l l i M S f 

. / I 

tosTplte 



9)» trl9 ^ Malllaaeqpa tlat kaaa aa aMrlr 
fttXia af fiO ViAta ««a raqvlyaa. fh» aoal MdftiUa ylaaa 
froavliiA thia aariU «Maiata«aa f M I %a %a al tiM 
jwsBlim of aoalanw cn tlw t f l f H l f ^ 
A aitfflaUal]^ aarlr tvamlat ^mOA aa* W Atalatt fria 
ai«r palak ae «w 4iUr 3UU» fa m w t tht taat piOaa vltli «w 
T ylata larta naiaiitii fa a Utwp a l i ^ m tin Una, fMa 
iKva a f i ra l iaUaaliM tlwt tte telir tlw liaaaaa Uaa 
ffcaa tlw fifiiiirtiil daliy idT ^w H j ^ nyaaA •aaUloatiit t r l f 
alaraatta. ^nwliWBiaatlaa af tiw tmat anl tiw valtati ta 
%a Uafltfrmlt V awmt of aa aarlr varalag pidaa Araa aqr 
fciai Wftea t M — Wwrt ta U mmmOM %iniiii ttf tlw 
iai ia i l lag iwiwalii^ tht lyailiftawi of tlw trtpiiaa. 
•othai î'̂ yla l̂̂ | 1 ^ wir oolltat of ttw laait fkaa ttw Aoliy 
Uaa ta tha T i0alaa» «aa ta IwwH a Q wrtllalaqr 
atmoit la tlw M a * fitfwa M. » aaa tlwa j i H i m i ta 
wwanpi a «fo«iili« fiOat i i lar itratoa M 
at Xaaat ooa tvaia of lortlliMaw la fiva la tlw i i i l l l a i ay 

alawrtil ««a «livlir»<* 
A aO«r «ol«r In tlw wrrival of tlw aandai ytdaa 



1 2 8 . 

Jig, 2 6 . Early warning pulse circuit foar high speed 

oscillograph. 

lapulse C2. T2, Length of the t l M lag 
partly oontrolled Irjr S,H.T. 

DelcQT line, 

- r T I E X '^T .T 

C . R . 0 
12uuf, 

n T2 
r l a potential 
dlTlder. 



a) 

Z R 

Co 

gig» 2 7 » Potential dividera. For accijrate reproduction of 
the wave-form the r i se t i ro of the pulse must he greater than 
the time constant of the 0 , E . O . 

Also, R > ^ Z / 2 . 
c ircu i t , TQ = O Q . R 1 . R 2 , / ( R 1 + R 2 ) . 



m 
• I tto s s s t l l s s t e toi» XssAsms i a t e t o a i l r Man wt 
tto maidbOs ssaitaMT l l»a« at. A ftter n s l t i l sT 

UMm» to toiiv Ito Urn toM sal ^ iiayUr i«ks tei^ 

fsalsatlioa ts tto tosi IMSI%1S Misai* vas M k l t e 1r tos 

ia te lsa sf a f s t i t e rsslstsan sTlWO te to tto Uais 

Itoa Ito tfiislTCa IS to tos f s t e i s l AMte tC te «v sf 

« I testeteal Mi i l i l « t e tatessTtte SWIM villi 

Ito i i r t ia i i r 0 sat a aisi i a i M t e s i Mwlal Issi to 

yarsUsl). »s s^Jtotte sf Hds sandst vAm s i t e * tod 

to to aMis SMli t iM tos toXte tto if^Usi f t e «M 

t r i t t e i WM a tosl^Hsg ftotar to tos Itos tote toiiiiilii • 

s f t e i w . 

tei Ito trto stosau «M a l t e t o to itoi • M i M r 
4# SM s t e to ter f lM te MM mSMA to tos T f l t e 
tei tot mm lAa* tos I t e Q tellslay teitfi was atort 

s i t e ^ A f t e i M «f tto y t e toOtofi M tto 1IM» 

totowtea ly ito pteAisl i l t e r MststsMt rati<> VM 

toM i w l i s i to Ito r vtoiss» si « M ftoiA te, ir tetei 
tto MSilXsssapa S1«M to tto tol«r U M * tot Isato to tos 



«ivl4tr JMA ttm Utrne^ tho t ilataa aooU U ktffk tet« 

21 »aa not fawBA aowaiwy ta UM ioaFaaiw* laadt aa tlw aortal 

piQlN« oa ^ r pXafcao* iMOm aoA laaAa aaa a^MU^Xa 

ooapaaraa nitb tlw volftait ««ia vumkm tlw piok «|) polala 

aa taw Ibl^r Uaa. M M m tlw tWfladM ^ laaUag 

ad«i «r aaoli piilaa xaaavi thava «aa a H l^d la<IUwtlnn oa 

«ha ttaai of Hw fixtat of tlw Uaa l)«al tfifrtiroa kW M a 

aaa «aiaa«t ta aitfliiiaa saovoatioaa 1r ylaalag aa 

m a l tiMfl fifta. 

aw litoraUva^ Aoaa thai raalakifa yatoiMal 

U^mm mm aaliafwtay tm roaar<lli^ liyflalwa awwa atth 

viaa «MM of • a i n i alawaaon aal 0Mlor» aa tha aaaawi 

aai*a aova aaia aaliii thia tjpya tm tha fbod Araa Uaa to 

f]0ataa« aw ahanartut gi»,ia tlw Uaa iafm 
aaa an aaqgoatal ta a^toa aaali a hi|(h apaoi fw 

aOet of tha pAm, adag a aliwla 4Mim af tiw trpa 

Ia f l»va8fa , a aava ia tlw Uaa af foMi^i ?̂  a lU fifla 

aapaas tha raaiafraaaa B a ftpSMNP* MMi» tha* 

Yg • T̂ yCs • % )̂« ahava 8 la tha 

afthaUaa. Sf sallaatiM al tha yalSI af 



lor tlw ilM9« o«r ttM wm9 to W MMWfitly imjprainti m 

tht MallUiO^* tMM tte tia» M M M ti» i i v U w 

tht i lM ohM«M &I la M M t« rmmd, IMU t ia t 

•OMIMI 7^ i« WPMa t9 Q^^ls /Otl • Sj}).)! tiMi I f tiM 

MiiB^«S,»UO0e«laMt t«kli«ttM ratio or B ^ t o ^ M 

rtMVt to r tMTi tho idiav* «f « r vtStoft 



Xt «Mi M J ! « a to «h« fcMAal iSftmrnm 

Aran vhioli the trtM «inh oenmoliai vsui ranot* teiog tte 

pAssagt of tht maegit t&aot ^ lh» T ylr tw «f %te 

G;«B«(X wMPs tlMMfQr* lef t vlihoul aarth ooHMtion. 

thKt oen&ition it « M founft that I t was bnt to trMft tlM 

iiviOer isrsHwIHMaS/ anft tiM ntirtanm vftt aViaUar 

rtwvad botirtea tlM tvo X»«A» f m i tho aim ooaOcMMr at la 

m. Shia f<9V» of aivlAir vaa vmA fior aU «f ^ 

««grk to Iw duMoiMU nOMoa of ant diaaaa aa 

tht aî paylimdal Ibaat Kftar trlalB ovor a rmm* Sht 

aetml dlvi4ar vwdftaiiaoa vara altwftad ad tha aaaa «r tte 

&8.Q. alura tlia T plata laada nro troatfit oiil. 

m mm ̂  h mmii^ 
Hrat tha alair apaaA tiaa %aaa t)ia oaoUloaooya 

«aa aaad to ai^3jQr tka ««lla«i vadMiona at a palaft 110 

10 wilta Wtm tho iaffA$ on « teUr I I M MAB «V af SIS 

aantioaa. tta potaaMal 4ivl4ar uaaa had fi^ aal aquaX 



to ayOOO mi obM ro«ootlf«2]r* A wmtim iT tt*o 

dla^Xt^ WW |i»t««n«iw« vitk o oogioooo of noiiAlvo UB» 

towrtmtlnno « M « a«ro to iafiallgr ooarawi tho look U M 

oiiP«olt«»eNi« Ttm oootUopmi «ro tvoooA oak in ll#wo 9t« 

9ith tfao Urn UvwAmAimm «r IfiO ooA 800 «kM tho 4OMI 

of tho v«vo item yotimo to tho baoo U M vlthoiA oir 

onfiftooilint oo«rtllottqn. ISov imrooaini^ Uvgt VOIMO of 

twAmkiog rooistoaoo voflookod vwroo 4ovolo|̂  atk tho 

tovMUwtion ohioli arottav to tho l i a t it^ amk oro M h « r 

roflookoA thoro. Susotoalvo MflootioMi at tho m t •* tht 

tonolattieA alto OOOMT ohin tho voXu* of S| i t I t t t thMi 100 

a t e Sho ooo iUo i^ tm laflalto OMI f « r l ^ Mn 

tht t»» oxtvww otnUUoM of MUHKI* of tht io l t r I l M . 

9m mroiooiii to tht loot* afcoar^im t f mmrm oai glvit 

r i t t to A loart* ww^wr of xwtiKti jouvmra of tht VMO M 

tho U M . 

Xt i«3po«rt thokf saroviteA tht iwlut i t h^pt 

vitfaia tho linitt ftroa 180 to 380 ohM, tho Mfloitiant, i f 

mitr, ootonriag thtoĉ  oi l l Mt ht of « r oonttniiiBo i n tht 
qparidx̂  jvahahilitgr zHNMnanoMniks* & t lotftbtg oAfi of 



135. > 
Pig.88 . Choice of the best ralvm of line tewdnatloiu 

On3jr Rt « 150 aad 200 oh— glre no reflection. 

(nie ralue of Rt In ohas la given beneath each traoe.) 

oO 

400 
I T -

350 

450 V 

300 

250 200 150 

100 on 

Poterr. lax aiviOer, A J . = - i f L . ,K2 
Line length s ?I8 LC units. 
Leads to C.R.O. at 150 xmits. 

= IX. 

\A/\M/W\/\AAAAAA/WW 
5 U/cB. 

31cm speed calibration trace. 



tiM yalaa tiiaoa faliiM <r fta alaapw tlMA ̂  « m ^ ^ 

tvaoa, alao ahaa» in f l fww R8, la Oottl 0.4 Mapaaai» 

HaiagrMM 4^ tha polae raaartaA an tha alv* m»Um and k l # 

%aad tvaaaab togrther with a aalUfadlaa tvaoa far aaali* 

ara ahaaa ia f l f o M Mi aiaaa fftva tba yiOaa imnMm aa 

•»86 a&droaaa. S « MttMl riaa t i M to tiia paak ia ia tta 

vafcio of 1 t 91« tlw tiaa af «io t a l l af ^ piflaa. Mr 

ligtwa S9 aaa paga lif« 



Qwantow of M i y l i r m tfco 0,%% t* 

a) aia«r Uw* M i * Mfoyiwat « 

4 t « t ^ wti i^ a tam^iMmni PiiittwiM t f m 

h) Ifloia to a.l.Q» IMM a fOij«k 80 X0 wlfto 

talBHi V W «f * yilMkial tfMAar (fUliflfh) 

MA B2 » 1«Q80 

la f l U ' i i 

« t l l i l | o l bMO 

aiffr t iat lOM* 
fOAooitr • 1.84 

a, that t t M 

t f tho irtirik 



or iMpwattb 

M t a i l a m aaa% * 

vmmm fjiMNliA <ll> m ••Binnaaai • Utm i< liaa a 1 i f 

^3 iM«aaa l !M«MaMaMMtt« i«f I t e t e , tt»MlM 

Hillaaii Iwpa InHi» MMuwHimaaL nniiimil to plwBidUr 

l l M i ^ t l M f t M l 

ar * liaa aaAla 

Jftwaaaaad apiMdiaaaDr* fmikW$M 

*!*} «l t to ItviA «• o «alar ll«% «IM voSti^a anl 

a* a paiaH V uritta ftw tlw top«l «P% ^mH^mlmmma^ 

f « U â p âr • B a^pb««r>L U) 

X a (-dl aav«v e 1 aBib««r}l» ( t ) 

A«ai 1 aiM N U i a i aiOr i T I t o apoMlar > • i M * la 



a tOatam i ta t t i te t f tte tiMt M i i a i * of th* i a i ^ 

«Mr »it M tht ohMttoifltioo of tho llai» 

nm mm tiwiliwii» airii«w i p r ^ ^ i a a towHiMl 'a' i t 

4tptwi t» tht Hat f o f < t > « M B* «» & t a i 0 « a tho 

U M ptnawlani of 

t a l tmanitMMi f t v «aii I tot aMMtal nHmm ««-th» 

la tlw f t t l i p i w a of tho f i l o i H r i f 

oa tho l i a t i 

fho mrnm I m i8nii» 1 » » • • i t f )^ 

• • 9)^/W9 • (•} 

ftO f i i iO t t l iMI WMiMftt 

a o ( M ) W * » A % ^ * » ^ * (•) 
• W P W^fW^PIlwBBi^WiP M H ^ V ^ P W N p 8 o ^ W 8 ^ ^ i P B W P W i ^ H P W V ^ ^ K V ^ V H V ^ W B P ^ H ^ Q r 

&) mm t te t i a t « • % » • 1^ tlMa f^ • A • B «k tho Hat 

i i ) « w i » « X • 9 ftr t U wteto of t i f t k i Hat ia'tyaft* 

•nIt iMM aiat* Makioat to «a«3Mo tto 

fhai firaa (1) «[A (8) «• M i i a i« 

A o oqp.ar«/(««^«r« • 

liar ^ wmm «l t h i ioatlMV tnm (X) M l (•)• 



aMiaf tlw Uaa. 

m av (ai9^«<ar* * aRaN«4MP' • aigi Bir* * ayi iiflf * 
0 

• «• • • *••••••) (?) 
ami ^ ifalaa af tha jpriwagrtiaa aawlart mf*«m* m 

°< ««<«4r*A)*t «iMM tha ««laalj^ oT twawtiatw la v aiA 

^ f ^ a « w « i t « t n ( M & 4 a a i B t h a l t a i l « v * A l 

ia tfaa aMawrtiM ftwtar tm t M laagMi r* of t to Stai 

aiA aQ|p»(«^*A i» «M t m l ^ aponiNr # fMI» i i m 

r«riaillatt iT «ia vava at «ia taffBSaakian. 

ifaakiaR (7) aaa aar ha arftltw^ 
V • 9r^i'<m'{'^*M ̂ ^^mhi-^'M • o < « W H ^ » / r ) 

- • • • . . ) (•} 

llaa aliaa a martaliiafl mltaga la rttlttfly lyyMoi fa 

g i i tfMMftr aAfarataaa l a lm amnaalw tarwa lala mmmtm 

mmUsmy , ^'^0 BT aalaoaa. 

tta Mmraaatua i i a MI li||<to<a» t i l U j i awMai »a Hit 111 la 



m» i f uMiti i i W)» 

m 

Fig.50 . The natural oscillation of 
of a lino in the absence of distortion 
but with attenuation* 
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144. 

Fig. 31 . The nature of the repetitiTC pattern with 

Rt • 0 or oQ depends on the point of connection of the 

leads to the oscilloseqpe. 

Leads 50 vmits from line input. 
(Length of the line 218 units^ 

||/ly\MAAA/v^ 

100 units from input. 

140 units from ii^put. 

180 units froB input. 

t t 
at « - o . Rt - 0 

Slow time-base traces. . . . 1 cm « 4/5 idcroseo. as enlarged. 



145. 
Fig. 52 . The repetitive pattern of line osolllatiopa for two 
point8 of connection of the oscllloaoope leads, a« displayedT" 
xising the medial and high speed tlae bases. 

UedlTsn speed, Rt 

Ifeditm speed, Rt » 0. 
(1 cm.9 0.17 ndorosec^ 

High speed, St • <>0. 

(lom^O. 10 fldcroseo.) 

Leads to C.R.O. 

High speed, Rt 

a) 50 LC units, b) 150 W tnlts, 
tram the input to the del«7 line. 
(Length of line i s 218 Ui units) 



146. 

Pig. 53. . The repet i t i re pattern of l ine oscillations 
fo r three different l ine lengths^ as displayed using the 
medium and high speed time bases. 

Line length « 218 units. 

= 164 units. 

109 vmits. 

5 M /cs calibration tr«u;e. 
Medium speed, St *O0. | 

( l cm. = 0,17 microseo) ' 

High speed, St • oO . i 
( l cm. = 0.10 niorosecH 

Line length « 218 units. 

164 units. 

s 109 units. 

5 11 /cs calibratian trace. 

Lead3 to the C.B.0. are at iO units from the inp\jt to the l ine. 

N.B, Halving the length of the line doubles the frequency. 



147. 

Fig. 54 . Typical set of mefisiarements on the repetitive 
line oscillations to obtain the delay resvdtlng from orie 

LC section of the l ine. 

Ti.iie base - High speed. 

Calibration trace projected on cine screen - 70 eras / ndcrosec, 

C.R.0. leads connected at 50 LC units from the input to the l ine. 

Line length Value Distance per pattern Time per pattern Time per 
used. of Ht. repetition. repetition. LC unit, 

(LC units) (ohms) (cms) (xlO'^secs) (xlO'^sec) 

218 90 42.2 0.6 0.69 

n 21.0 0.3 0.69 

164 "O 54.0 0.49 0.72 

0 17.3 0.25 0.76 

109 *> 21.5 0.31 0.71 

0 11.0 0.16 0.73 

The average value obtained from a large number of determinations 

of the type above gives the folloiring : -

a) Time for a single journey of the pulse down a 109 unit 

delay line = 80 x lO'^secs. 

b) Deity resulting from a. \mlt LC section =0.735 x 10 sees. 
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14-9. 

55 . DBtemdnatlon of the length of > deity l lna 

of 160 1/3 \mlta ly a method of resonance detection. 

Delay l ine. 

T T T T T T 
Rt 

3 Variable ftrequencgr source, r Ckyatal rec t i f i er . 
G 40 ohB galTanometer. St Temdnatii^ resistanoe. 

p / 2 

-1 

«here p i s the 'ard«r* of the 
resonanoe at tr%qmn^ t, the 
equation oan be vr l t taa , 
n + p/2 • T. n i s a oonstaak. 

T i s the 11M deliv .̂ 

sees. 

Rrequenqy i n M / cs. 



i imum mtOmm o M m a* t h * 
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v t l t t M tat tlM al«Bdii« mm p«tteni» n\/2mltt 

vhttTt » i s inUsral* X i s t k t w M l M g t h «f the m l l l i 

M l l M p̂yUM w i M i s « M sciniVilMl a i r Jmglk «r HM U M . 

f i » * H V M ooBiiltloM t o mm 4<mi t iM U M * • t i 

^ * M A j t M m ^ ^ ^ A ^ ^ ^ ^ ^ ^ ^ ^ M A ^ A A 

A t lMlMT W i ^ i M l w «Hi W M M HOT «M U w v i i l i 

i a l s y i , M l I t e r * V i s i a H y a p l w »iMOf. 



tMi rtTtf IN mm f t e iff 7̂ g » vl^m 
this i t i n atkitftttoasy tgetMint with t h t V O M of 80 S uT^t t tb 

aa««nted t«t<ll«igrtBhltal3jr. 3» O t o tonre^ponSt t l t t t l r 

viitti « i t f t l M t ^MalMd fiPM ^ Mt tu r t a mdaM of L «rt Oi 

vlMTt 0 • a.8 idaro-MiataftMMiat mALm 0.19 iitm u lHMj . f I t 

«itartliMl3y 70.0 x 10 .*9 

Urn 

Hilt 

A ve l t t f t VMM I t i i i iMt d «lM tpM tut t r ft «tlar 

^ i l r f iAit t ) flVM r i t t «t ft Mf&ttktA MM vittMS«l 

«r f i M t t . i i ft tiMnA tMi (« | tMM) ft ir teft tr 
Mwa. S M t t i l U t f n M t n t t t tMl ift fi«MM M M i 

thai tlw frijiMMy t f w g t m i M af t l ^ U M t t « U > 

Hara ia a v t ia Uim tha AW^MMT ftr i t f t id to . 

I t aidar ftaalMa i f ft f M a r «lMiit la iHaM of TT 

a* «ha livtti t t «i» U M aMh Mm tha «««• ia vafltalai 

flrtaw apanftiac ftpa<|MMI^ 4̂*a I9f9t af 

a* « M l^puft to U M la « a t i f i t d M 5̂ 000 

ahlali allava ft ia-MLtatHoft t i M M * la 

«r «ht «IM titea ftr ft taaVlalt MLa ar 



M ummim m Mr aâ o. tnm I M M M IMM, n» 
l i fHiinm «f ^ l l M i^pvlt uiiiliimip ti^tn 4)» 

la «f iPi i r 90 mm U • siiiyUAwi Hloli IBII aw 

•MK^i U MM t« f l f * «te oowHtloa t« 

far t>w <»iMfsUMM. 

i f fMpM a i i «lMfti M tti y i i l f t iM i« «M Uat id i M * 

nm imitMrnm to ipilwim a f f i r w i i • P I W I H to 

tiWBNhi l i i i attoi t u t M t l w It^ • toftoHr 
«to 9idi MVUtoto i f ^ f M iMdf if «to i q ^ ^ 

to « yitoft MM ttm kiOf W tot I t o i tto 

f l M l toldUUMl i t t l l a f lMt i l i IBllMi MW M l 

«to f t e t half <rttto i f tto iMiHi*wy >itoM» to 

to MvSltoto m tot tolM* yitttlMM M tot I to i tm 

wtoi tot T i^Kto iHMiiUnM^ I I I I M I I tot wf to j to iMMtlT 

tto i f f taM wm toto toalMa tot tot t f M i f 

tot X yitot aal MMMtog to* 



153. 
Pig. c6 . iddltlon of Incident and gubaeouantlT raflected 
rectangular pulses to give the regultamt aR.0. trace. 

Pulse duration T seconds. _j 
1) Dfelaor time of line ^T. 

C.R.O. leads at from the input to the l ine. Rt « 0. 
i r l 2 rl212 Resultant C.R.O. trace, 

J I I I I I I r n 
I \ I I I I 
r l rl21 rl2121 

I) Delsy 
i) a R . 0 . 

time of line T. 
leads at ^T. 

Rt = 0. 
J 

Rt -oO. 

T 

h) O.R.O. leads at ^T. 
Rt J L H 

Rt «oO. 

o) C.R.O. leads at JP. 
Rt « 0. 

3) Delay t iae of line | T . 
a) a R . 0 . leads at-^T. 

Rt • 0. 

r 

Rt »00. 

C.R.O. leads at | T . 
Rt - 0, 

Rt 

c) a R . 0 . leads at J T . 
Rt • 0. 

n t h the deljy tine of the l ine between 0.5 and 1.0 tines the pwlse 

duration the traces constructed i n part 5) ahonre and experinentaUy 

recorded preriouslj are nost l ike ly . 
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A t t f f t o t i f ihangtos tot ^ttofc t f miitintiim cm 

tht Itot of tot Itadt t o t t o aB«0, T platot to tootii V MM 

o f a t l ^ l i> rtotnetotntion of ytotonsolBr voltaco p t l tM to 

f t o B M to. I t to a l t t tootn toi* a prapltloal aiagTM to 

t t o i l t r t o that reoertod to xanostiot eiOr I ' tot toll vAm 

tim l a t a k w to to tototta om and %m> ttota tot toUf H M 

i f t o t l t o t . I t a t lMl f tat tot jnOM tortoite* totftoltot 

tot rtot «lm m i tot toil* VM M M N M M 0.95 toMtMi. 

toito tot tolv^ l i M Mto «f 210 t t e l i i M (Mttoto tot 

npttoHM ptotftw f o r toaparison VBM Mto) tod a toliqr 

% i M i f a l O M t i i . 

to tot firtfe il2tttl«toi«a af f t f M t to a v t t i * 

aM^mM-piiUt «f toraHM T tt«» to toton to to iMtotol m 

a dtl;^r Urn of toi«to O.0C» Sit U M to svttHMd to to 

tMMIiMJj toon ilMi&tod and tot M M iMtotad (totM I r 

tot i r M . i ) to n O t t l t d v l t o T JIMM toMto aft tot 

iM*ia% (Mtomtaif M y to tot I tot iJvto a 

rtfXttl ion and ptoM ahama t t to t ptoM tad r 11 IraMto 

d s M t o t l i M . fm tot parptM af iaMiii lrr t iM tot 

aktaouatiMi aad di toart ian af tot putoM aM dtUtontoljr 



naslatlaa, tlia ftiSitioft af m inaiiaaft M i f a f l t t l t i 

WMTtt afraaMva al fka aatHlMoajta piaNt «l 

i i w t the raaiOiia* va»afior% aMMi i a t ld t taw la 

M «ka r l # l iMBil alia ae tka iiaaraib fhalafag H 

ar a f w a t l M af tiia T f lafcM t t m ialar M M tba ttaiAlMl 

f t r M laalital pOm of iwallaa f a t i U M XMHII * laOf 

r i a ftSMTt ft alaflt palM aaft aal ft ar^aUiltia faHata* 

At lAiiavu M t littmmA im m atamtgPMt j l n H i w H H a 

tttaaft aal «Mf« tal af taaftitlaM bata bam 

U M UmfiSut a«« f aai 0*99 t» «lw i w y M f l 

dram aai tw HMa at* l a awa aatiafMlay 

tlia aBvarlaattkal fattana. Ogaftitlaa s) In flfora ai» wIMi 

l l a a iMVkli 0.99 7 vaigr tfLatalr raiiiiXaii the taaUltgrMB 

of fMpara H lAmf aataaaaiwi paiaia af aaaoaailM im t l a 

I pUlM MO takaa. Ada ia ataasiadl at toaf lna ia^r 

avIAaaaa t lM* %lia i w a t l M af ttw tao l paOM a a i t t e ialar 

af tha S l iMf t I l l M l a a a l i t a i 

iaaarttai aariUtr la thia aaaliaa. 

ttw aitiiMaltmi vaftf tai M t t t a i far a 



MCM toaifiKllljaig an t t o l i n t t not inaXodli^ oantidoratian of 

arr r t f t o ^ l a i v as ogwiUoffl'aM havt tooim toat rafXtoltd 

VKVtt do not damilap with the Itot temlnKt^tl bgr tot rtad*-

toaat at Mtd to toe pPotoMltor aaejpQrtoanla. Sto Mto td 

t f ffitaauraatnfc of toe of sa9ot8slv« wafts of t t o 

M l w a l t tcillation af tot lixw vat M * adopltd as to 

i n m l M t tot iaeluaion i n the acfctenuoticai ooMtas* af tot 

toratoaliM rafltoUen ooaffiedtsto» whiab act aed iwiaaaaTili 

mL^ amgt tat m Uml Urn, MmA af toto tot tol#to 

t f tot ttttlTtiooyt tottM west maaorad, v i t o tot Jim 

yraptrlr tandnsted* f o r a tMtot of patoto af auiHtllM 

af tot X Plata toads to tot l i a s . 

tot ptak voUagt of tto pailtt« aatsuMd ad air pttod 
a t t t l iam txm tot topM t o t t o Um tan to tatoa aa 

\ " ^ t ^ ' ^ ^ ^ ^ ^ ^"^^ to t t o l ival M l t o f i aad 

k to t t o atoaaMdiaa t t a t l M d . (X) 

fltollarV, fav aer t M pt ia to of taanttttoa t f t t o 

7 ptottt* aal 0^ M i t ttt l lgM i t o a t t o i^pto to t t o dilir 

Hat* t t o tcjoatoaa taa to w i l t t t a« 



157. 

Pjg. 57 . DBterndjiatlon of the attenuation constant 

for a unit section of delay l ine. 

Length of l ine 218 LC units. Rt • 200 

G.R.O. leads connected to dels7 line at, i n LO \inits. 
n • 10 38 60 100 

Peak height of pxilse, in cms, 15.35 14.3 13.5 12.2 
(Measured on cine screen) 

25 Log^ hĵ  / h2 3C 100 

20 

17 

14 

11 

8 

10 20 30 40 50 60 70 80 90 100 

Log^ h i / h2 • logg • ! / ^2 • (»2 - » l ) 

Slope of graph gives k • 0.0026 per unit section. 
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l l M attfi'ttaaia aqMita t A t f o anl UM alopa givoa lb 
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160. 

fig, 58, . Apparatus for determination of 
absorption coefficients. 

To dejLsy line 1 To del4T line • 

Belloirs Test gap 

Glass colliBfttor 

Copper cylinder-

Glass spacer 

Steel cylinder""" 

Cone joint 

Irradiator spark 

H ' 

To delay line B 
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aaUlMitlea af m tnwdlatliai i t aaittai. 9m a l t t l 

trUaiavt* aaoH 8 aau laas» f l t t t i aOaaaiSar la ttaa g l M t 

MMI taatapo af vhieh n a a alaal anrtla la ftlxoat aiatlilaal 

aaatfttl aM ^rUalMr 9m v«ati«a M i i g l a l m 

pNOaa aaa f a i aapaaltlfaSr to ^ |^ frm aa otlar aappar 93l»» 

i M j ^ * tiatim^ tlw g l t M M iiastalffltw A UfaahMrp toak 

p l t M iwtaota t l» palal af tlw aaaila m l tka aatoal 

^Uaiar | ^ atdth agOa « M oapaoUlatflr twiwi,4ai ta 

tte gl tM f l a ft oagppar ^rllaiar ]|*« tta wgrn 

to taita p l a M laalia a a.9 m ItlMalM yliaiftta 
iMla la )^ 1.0 aa. ftoatkaanl, glfliw t iM i M M I r i t t l t l 

fairttMr aainiaatioa « M pravliai I r ft i l t M ti*a 

• aa. Itng v i l l i tte aala tan oitl to a aiaaalar af 1.9 aa. 

9te ti*a vaa 1«I4 oaaaiftl v im tte llaa af tte laHailM 

lataiM tte trraUalar aal tte tool gap. Ite aai af th l t 

aolllaatir wmat to tte tool (S Mb Araa i t ) VM 

to tte aakar tate. Sa tte t i M aapaaallmt ^ 

naiaoa caaaoMMtlnatmaaa oaaid IMA. SMS if atev 
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Test electrodes 

^ y \ Collimator apertur* 
f i l l of area A 

X d 

Source of photons S 

H g . 39 . Showing the "beam of 
photons restricted to the 
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the electrodes. 
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166. 

Pig. 40. ibsarpftion ooeff icient of argon. 

116 change with applied voltage. 

10 11 12 13 14 
X 

Pressure 76 cm Gap l e i ^ th 7.5 

Voltage Tg Ig ^yibol 
a 16Kv 40 20 • 
b 18 40 20 X 
o 20 20 20 T 

15 
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168. 
Pig. 41 . Absorption coefficient of argon. 

anall change with ge^ length. 

10 
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10 15 20 25 30 55 

1.0 

IVessure 76 cms Hg. 

dep length Tg 
a 7. Smiis. 40 
b 6.0 40 

Voltage 20Kv. 

Ig 
30 
30 X 
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Fig. 42. ibaorption coefficient of argea. 

L i t t l e diange with irradiator timing. 

1.0 

Pressure 76 oina Hg. 

Voltage Tg Ig 
a 20Kv. 40 20 
b 40 30 
c 20 10 

Gap length 7.5 nms. 

Sjjnnbol 

X 
T 



«varf9Uaca« gap laagto anA ttoa saianKltog imdlaftar 

tftd yallftft Mftft vartoA toa aamfi Vfttoa af 

Bftftfftototrt tor toto rmm Imidiftlar autanaaa w 

Aal«MtoaA M %U tmT^ A ft lavM uaaaw i af to am 

m . ft ffttoft a f 0134 an.''^ ftr ma atoatoid 

iavft i tolar atoliaaaa 10 4S on. 

XI vfta ftaufiwad HHKI to fttot «s ftr arfoi^ tlMSft 

vaa l i U l f t abaiupt JA MtaigiMwal of tosarptoMi ftaafftftiaHl 

w t e taaaiiaa of 

ft) alungft to t f t f t i laagtofCpnitoi tor «eiaq» ftoara 41)* 

b) atoi«t ia im4i«fear t tol i«,( in«to tm tix^ fSfara 41). 
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toa yrftaaarft af gaa iiaaA* ftaft fl«apft 43» 

9o dttftia ft aaftpartoan liaiauM tt* wtoaa of 

•tuftarDiHiiii ooftffiaitnl for differaaft gaaaa uaaA aartamiTtly 



172. 

Pig. 45. Ahaorption coefficient of a i r . 
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