PATENT SPECI FI CATI ON (11) 1 471 531 (21) Application No. 19528/73

(22) Filed 25 April 1973 (21) Application No. 38817/73 (22) Filed 11
Aug. 1973 (19) (21) Applieation Ne—390670+F3—223—FiHed--17 Aug. -
1973 (21) Application No. 39420/ 73 (22) Filed 21 Aug. 1973 (21)
Application No. 47507/73 (22) Filed 11 Cct. 1973 (23) Conplete
Specification filed 8 April 1974. (44) Conpl ete Specification published 27
April 1977 (51) INT CL2 GO N 23/06 HMN 5/30 (52) Index at acceptance H4F
D12X D18K D18X D27K D56X D82S2 D83X (72) Inventors CHRI STOPHER ARCHI BALD

GORDON LEMAY and NTS | Ni L G
oy cemapin (71) DGR R TSRO o on o LB, o)
i s the resl@1)ofppititon Nod Psesympany22p Filddl 2y tapritRozsd, Hayes, M ddl es
cessive %M(MH@E&%&I&MIEW dex) &0 11 Abe 197@vent i on, KB EEEET 3a
met hod arttt gppasppliciGondessordyes | (2§ FRedr Ayg.197@t a pat ent /fosEEm i ed to
us, and vafqmsajpﬂcamlnce@bm/a; es (B2pradat21 Aag 1gmoved to 5 SEteQ)
whi ch it &0 ApLasdhe mBoz/74 0 (L Fasqeersias for prod
Cross-sec qggloﬁtem@eecg@;@ﬁgwmﬂrmmscrl bed in and by
pr esent atﬂ-brt f clrPleteSpRficdidpdblistbd®y a7z such 50 i ng sSHQNEY
as the head. sihhiner ¢V &tiN2BY06 SRt §Bot 0 a net hod of and NEo =
of this |nvq95|1g&xtapac&f,% e apparatus for constructing a rep
an i nproved ITEthﬁ Oﬁlﬁpﬁlﬁ@mgﬂtmﬁl(fQfsxcgﬁlzszlﬂgg,xt he vari ation of

absor ption ofzarmp g,psaeng STOPHER ARCHINALDEORDORPYL. tation of the
vari ation of a tl)lo Wah JogHLIﬂw'AkD BESTEt rati ng rég‘rqgt i on absorption of a

pl anar slice of a body l?ﬂ&c ag a
\c,#a?tlons %CRKEBA%I |onr\1\'/ﬁgch utilises a

spect to penetratr ng ra radr

novel ~and adv apmrshat uém@mwtb@ pidof) if B resBORIUS
techni que of, eF Al }@g{o ’qm,ea gglgex’a,p eégt“reqpprs,a,aat &@. used to assl st |n t he
produc- ti ORerdb@fdactard Bhe inventionyfforr wis ¢hoge ap auﬂdmtxbddom In a

T etk

device, a ph ona reconstrug:thbtnadfrom Radi ographs and such a
picture, or ampn@ﬁmat}agésp{omﬁetﬁa-ofaﬂecth@mnw‘uwo this linyentigm 9l firevidei on  of
Con- "effci ent;warsmchraglsmynmr cb by AT T enm@“t??&e oA f‘gdﬁ read of
Fourier TPanS$t ﬁ’ﬁ"’“ of dbrerrd e 6 5 b it WS €
e B "l 5 s
publ i shed i ng, r,p.;;mf ﬁg"s’iﬂ 5 Wﬁ?r d@qto pggtr};q]mgmdm;&oxngddgsaxm Y
Acadeny of Smﬁ\lglﬁ,@tﬁ Ha S Qb rdi %mg\lofa en whiethaigisesfa neyplgand dvantit us for
Con- b pagerAian e il datdrrs Yook & 000 ? a5 JEchmiawe §f | RRYPHEE P BiBEent at i on
of the valsi atanovf wedliographs bedlyacomtltherfm cal nRIpagee G EN inGdharalraR BRQL PtdoON  OF

a pI anar sl | ke chIIekshrsmatp'plan catitled “ﬂ‘tmt—thsen-
reconstructi g,@h oo ﬁ@%ﬁ%ﬁéfg& 12} a%fP’}ﬁWCBﬁ“ fremg E@:&"Sﬁ BEe®n  cross
sectional regceas iR ms:efprodmamsndtgihﬂ o A Branstob® o No

3,778, 61420 Acomppter aﬂdd&t‘ﬁ“@lﬂ?ﬁ%mt‘h&{bseobbﬁﬂtﬂﬁdimfmmr&pqd&gﬁﬁfﬁc daamu ng to
this specifi 8590 | ation is directe %}%éa?mﬁs t He- P;ai’f Yele i No-Uni t ed
States Pat eg&%p'?gg@ A TR h&é@ﬁ“@y AR SRR e it he
procedur e, tgtcesfurmy wtttﬂre gn e habtpenae ec ionASCan-
practi cal 25a I:qtctabenmuuats rdB3g@y ¥ [desdri Jes ut hero a emal @ﬂesemm frapy gnaptioni JO

| nposed on t] %“-'e - 37488 sidsh to t he
75 it takes é}ﬂ Jdﬁecgicau? d(:'Lm By ;ﬂ)gﬁznetrﬂer%gﬂmgfé%mé?%@ &teé‘:b for
exaniznati on saﬁrcemsﬂxe i tofs a tbbamt AGom; pRctica pEicRDh oy debcfibdd S the ppipef)r OVi de

of the hmm’;t o em%&%%w fa feso étbéori |nvmlq§%;§§r¢t%%%§qwl}tmon tt;) a‘t’li!é i’8

anot her obj e i Py Qg s h 't By beam
has provide, °ashmimnee axera:par US amither RESE A hiariveghintde body.
So that the d:aelarsuchf ¢spoemmst:frteucm¢ ang haeplpt}:sldﬂtambmp)ﬂved)fmetﬂﬁdz amarap;arams 80 t akes

up these 3ar® f°ftCP!!§ﬁ“°Bng e I $ar
slice of a b uﬁégfecﬁé g,‘{;sjaéﬁs cmi’f :EV; respect

to penetrati g arackbiadd dbat Skl GlRis @GN ﬁé e X0b |y ata lelttch 1s%§(|sx§nan9foaa to
the X or plamh FYil mwwhdlzpbsmm thussb@msa oadingpbased @l & rpeincipld @hivia beapu s

di sposit |‘15’ns °‘I‘§g§§‘d£‘?‘l orer Bl EF@% dﬁl"é‘ﬁ“s ?1’(‘5‘?1 jop aoshrscqag)ablg s 8% 40
pl ane througzt, & Tg &hgl %fmF a gfe onascﬂ"ﬁsyf vol uti on
and i s capabitergon d@b pbtm‘mddjy tbefdmbtsn fTbé.i Ot Gi)ﬁfoﬂtthblﬁHa{ off hé phekedn ixﬁdtl- a-

gi ving a hi gbrogsusige desush theg cher frelly éﬁﬂayﬁ‘és byt privide assierovesl weshddved caniy
processing the beam tion. absorption data provided by the detector. The
It is another object of the present inven- processing is such that the
finally displayed tion to provide an inproved nethod of and 2
1,471,531 2 apparatus for
constructr ng a represent atlon of adj acent beam data signals of the sane

. ~r— o 1 o -




5 to achieving rapid yet accurate signal pro- sone in every set,
respective summati on sig- cessing.
natls—By—repeatnrg—rethed—step—{er—nrespect—70 It is yet another object
of the present in- of each said other beam data signal, vention to
provide an i nproved net hod and (e) formng the sum of summation

si gnal &P aratus for constructing a representation of corresponding to
beans of~differént sets inter- 10 t he vari ation of absorptron of a planar
slice Qectrng a partrcular elenentﬁgqgﬁﬂea of the of a body mnthzrespect

tO penetT ar TIT UI d- arrar bl rce.to Jl Uu (3] TESEIN™ _
set 6 ‘
BT Sl g e B T
el enent aryogh %ady té]Qﬁfe& in® racﬁ@erainﬂrs@orﬁ&&raea‘ehkeﬁﬁax@an be I nt roduced
sinply wi t Houtuch he Xardd iyt radistion Ofith a view (f Jd) rderiviat fon @thee blamddasd egna(se)
respect Sof tq_sch1ev1%éqﬁdap/etaz}5ﬁ%eatsrg%al pro- some in every set, respecnve summation Sig; c;f[ fdr,]

e

o erent ey R sl o, B e e
ventio!
an i npr vedpmemhétd CGmeJCﬂng a repfeswg OnSfél "Wﬂ%’g’gw e&i s/ofn;g&h@sad?@%nufiunc't I on

80 and Qpp dqn, r glice emem pamduerm menterh atehaf thhe_si gnal
representi BQ?E‘E\Q%J reg’sg‘g Eagj;; ey radl g“% rep’?ﬁ‘é‘for ption of

Vbt peiels
any el errentiarr égra of Spe&meo:ssecn cal.n bel a'n e : m‘csé?ogjif A Fspect to
pene- cedygipmgly wishout éhee#%ﬁm%orfrpe& sé el s %fp a‘éﬂfé&r on, in.
which a' reﬁﬁ‘@ }Eﬁa@?ﬂg{lom of%@ﬁﬁg&“ Sy e Qehsidt Eaidﬂﬁp&daﬁatroﬁ,spectlve el e-
a cross see&nuomd pRVit€ an Qr{'lp M dEan BS said "RBaALiMy UnERORY Aht8or)€JH'S
i ntersecti ag tamrams 8br pmerdydgda vvlenrherhr gtlrtmacsochr awa ﬂamtnaleememnngrthe
respective““anmrﬁs?H %F%}ga‘“ﬁ‘r absgrptiany, plc @ W rlﬁg"‘ odnafﬁf‘s - bears
but in Whi ggungr i o&& ﬁ%&hi egdfgnéiogpm ﬁ:& ﬁlé%nve

never t hel eaScrés GecAdlUElce Of t gdaga caprbeceﬁéixta&garea Beahd bRmbeAmetiagahsi gnal s)
are utili sedduccri whke highdaceuagy pndamsolutequr respective) eetemtrony | aeay edsatur:%ﬂv

formati gn 313 dﬁamr@;% B eres ::zﬁésrrrgrgee g aR of the
i nvention k& equ,p Eht & a,e,ran@,s o provr de
an i rrprovedall met hod of and | nvent | on thereis rovr ded a nethod, of )
con- 30 aﬁﬂ fyfdier ghiect Hgisa réfbr?@sféﬁlc ef as%‘r che nd%a

r epr eseﬂ)t ag p Orﬁi&éﬂ’y %ﬂiﬁg suu b :,'. a pl anar
slice abararvpﬁatiem oP bbséep naaaarp GﬁteO abébr; )6fW| 9 bydy\\ed 'ufh respect

to penetravia QOdyadﬂareSPeCt ne $>pemttm2 oaqge n eltm it geneazimatradarupn, wmch teomg0 n“r95 tion

such as X Uy iaipp i te
55" pr ocon sttty U S Tet B e e Il 11y o
sets of m beam:ﬁ&cmuleﬁrgrsym out 'i n overdrapater) ghd slgmlssﬂequﬁrs&emr&em- dat a
signal s Wn(sarle amordPrEe ofith tomarasmceleir thefpr0 !nméwémhm@é rthecﬂh@mﬁpmrq B9t em

14} 18 0
or greater :(:ons g t‘l% %Fﬁt}lﬁg&iew;a %‘%ﬁ% i slﬁeﬁ:bd dﬁ%
aspect quf tn oprBﬁ)rpuozﬁ Elﬁg E@ f4isP orfdl ngaeﬁ&é bely S€
i nvention whiereépdcs wppaviraiegl raliaded, htwh &8t @f) gharally! mwéneauaie&taardifr al I y
paral | el bewmpsises #g0wef ofeonst ructing a r 'él';gé E;&W?eglla;lﬁf he varia:
sai d radi atign, 63&1 he lﬁljalﬂggf Qs o??n'ﬂ 2! 1 Gikteh b G E:én{e &ﬁ%ﬁr" t|§)n of a

18

pl anar sli aga @i PeheS@les oB150 S| Gk SrrBért eﬁppmdd €Gdet vely with
respect4s oopemeedry ek isigoply efdaaett $en mprewm-chparaﬂtloseis edid faofor pignala|teiog dirvedhs,

ori ent at ed ingtor Jeireg g fsgm _a convolution function mcludmg an f rent
Chol oet o SR Sty et e e T e 8800
provi di ng maﬁﬂ off &lid tlige,Odnd SBd SetsObf EigdaRam (c) dafiving farhe paticiie am ms i s of

the ord¥r gdatespondingnefledtivglhap esetinof iparalidl t fignaloa diemmvfon S5qgnal m of
effective g?%ﬁs"“ﬁ%‘?‘edél?)‘ diffegent spgles; ip said ¢ hfgm%‘gi’tgibga‘;oofs‘:%? e s,
parallel s %grrdng‘ BGERE off £ biSnald Ol N Obedle dhek Snald W Y s sagmri ‘he
| ogarithm @Ifuclt erom temsoomf/ eUdrdedn byf thia st Qunder ifavook u@narh, the an:mabsor pt | on

of a co?5r eS Pero aFﬂlfll eafamec%e ng the
initial lgsﬁjlzﬂcl‘ M{a ) (éeém; el WQ% ﬁmﬂ fapor H@a 86 said
convol uti oalbﬁtmeﬂyr Réhotofit AL sli cer) £ ofhet Beafdf datd gpalss (c)
deri vi nq% for(C)adqmmzrfonJ Iaapartlmelambeaxtatdata 50some ooq:vme§ptomhenge ednfiresgion ¢igl y to sets
of para efen fg’lsa 'g'e:xt;x da diﬁ f ch saxg 31 rtlt:fr[r%ataﬁ?‘énﬁlgn "BFent at ed at
different HYLES derfanal Spnal, %fcéé | o BP hind tecuml o Sbmbtih tsigltd @ds by

pl ane, beam data signals of the same set multrplred correspondmg td b&mz of diffesestedersfimct or

si gnal , t héy neexfirsiaelfderciaetor signdl, (the) sepandv i teksaqupgee pactidquless elepfenfagrcaraarof ghegnal s of
beam data signals of the sane set multiplied which the nunber of terns is
of the order by the first order factor signal, the second 55 of the
nunber m of effective beans per adj acent beam data signals of the sane
set parallel set, said factor signals at |east after mul tiplied by the
second order factor sr gnal the factor signal of order 5 conform ng to a

o o o A NN R T L




other elenmentary areas of said planar slice, 5 thereby to construct said
representation, (a) a source of a plurality of sets of m(g) said
oscillatory conponent affecti ng—the—beam—data—st+gnats—where—m—is—of the
order convol ution function being such as to pro- of 50 or greater, the
signals of each set duce an overshoot in said representation in )
representing the logarithm of the absorption response to a stef nf& on
in said variation of of a correspondi ng set of substantially parallel 70
10 absorptgon. 1,471,531 beans of said 3
radi ation imtimE Te,_and t ars correspondi ng
I n accordance g%‘t,ﬁ;““ %‘%OE’M“CC 55,;%“%1}, ‘;‘é‘j’ésf“ﬁ%g °f@é§f°é%“lj‘ @,I,&,ia d&%ﬁ“ ‘ﬁy t?al I el
beans, orientat ef(}irépEb\l'ﬁg'l'inlemm upeteLinl sptt OF/ | gvds:a- et con-
di ffer ent angl berlehtmsla#rlzi asanfasaléiphmtdmg a repr esent atlon of the var| atlon
of (b) a’so 7 EFFnigliq tot;l 0w of 7oPBiE Y ERPI e a
omonnt e b ndaaf als eremx the g
pl anar slice Oifon Yun‘éﬁo rbemg r1%".110 &lel’ 15
respect to pendice aﬂ | omegshbaa dth ahid aa;resvdmne uCOPﬂpreseﬁﬁng%r eldgaﬂ’dﬂﬁrof ﬂhe Hborgiohect i ve
beans per p,{), S% ORsh) & %qt@ﬁgncgqn in said variation of of a corresponding set of s q;_qnamyma t70

said factorsi P¥®¥™at | east after the fac iy sgf %f’sﬁ’éﬁ‘}n F'g%‘r rmng
to a (a) provi difgeBrditlciwith ishytnedfasppat st @d yt&égs& eLrHs, nic

function, invention there is prcﬁ'(aledjamthsd gha:lns at differgit gkt & saiﬂ pbagh set repr e-
senting the Io F‘?“EWPTG*“WW @g of (8) a sourcd 6f)a shelésiof Fdciop KigmBaRS 76 Or

deriving regpe g;&ém%@nzuﬂtmétr echldT ﬂsmﬁgbamfum s opr ardee
summati on Si gnﬁdlsss tf;@ﬁtepaoﬂ.ura |ty of beam i sag#; ‘gﬁ *iRf t he

pl ane of said dat a SI gnal s Sone in everythgqmors‘; gfe,rdk, ﬁ-conﬁJnhﬁ@,m and t he
sets of signal §a I: Ff?‘y oft srPfrPeaahssubmiual&mngotméamcﬁbmr f or mi ng,sof or
effectively tose§(§,§ foggm%ﬁ, g,L a ﬁ’gh Qﬁ ent(gtdedbationcraabs fof deisingl raggettival i ty
of beam daba skepaldmg se850fatsubdanfuill;rr @Mleangga@yﬂ?mﬂwls dfoplagpferality of beam

the sum of th @@tlrsae?lseﬂmeanhe miatazfsa;@n o WA o) i 4 é"’\}_’l ‘gﬁr%:;}%grserl es
of factor S|gn q'?@e l&lﬂﬂ che or@;a gweca%sropsm aml%aa ttbm S ighals, t 1S
zero order upwar Hn! in 851@ Hlan C t| the reemt of &settive henmdatal algenl

signal's of 2She gwpeovidingra s‘émenait faq@it, s1gnals from multiplied by the zero order factor signal, thg ot

mul'tiplied by Effeomey e deeiyedt fagen @rcomsolgn a {57 iACE zje'j"‘ﬂ{f%m mféttﬁggg{cul ar

beam data th8%58 e adfls Sljaldnt b@AR datOfkmals Gk &
9 mq{\mg i g@%@“‘é‘%ﬁ% Q§ sametsetprh uléitil:c{) ﬂh;etisrdc@m fer deP

\.FD_‘

sumat i on Si gn@gnaldy sumAtionJsi
fac- 30  30m suef ofsmiddbelye ala sdhilamsmpgeraby re{) yb‘im "gerwb)&e ‘t:’lﬁnlnfat%ﬁ:@'si’fapnﬁad S0
on over a desi é&e aﬂ ;igt‘tfgﬁmé’e‘%mé?

A% llity ot B&nm Bl si gacent
thereby to ders,vq,e o171 e" Q@%@@mm&m mﬁ%{w g

set nul ti pl i edadjacent®banDHats 3ighhlsp fUihal zlnfle)’seﬂ o ﬁm&ﬂ&b@ﬂﬁ
order fact@® sigiplied by ftke. s@mmder factor ¢ afechnnmsxt&mmrfgocsam nf) at Mﬁal&yjm of

sum 95 adj afEnt ° s o gharsoro ¢ t ple g %\ﬁ ﬁ
correspondi ng 1 Qay0RaAwEg G dfhet beadd data Tghdis pf‘kﬁé&fiﬁ' ﬁ%ﬁ‘?}% i m C1t08r
signal, ferentomsed Sverynieerresﬁeaﬁxtelsmgmaﬁﬁhlgo regreg@htdtioa) i t Y an so on to
limts of tHfle %g%bYOYCPE‘%E mﬁtﬁog%tﬂggrg%nmaﬁ?ecar (ggﬁ% gfcd}b?’émmxnapnmccgm?in

hi ghest order the ab s‘%‘gg Fgpung e
repr esenti ng thematkmosighals CH&m p 6%;:«!50““ ﬂ-iz gvs?;%um&é hgdn #Meo Rebl 6 Pajos,
sai d el enent ar jeamdeta sigtafrarkeinyn Stets th:d:narl dasct ats@aptibn sifefrd vomie the repeeniv; e&et
respective %u IF h 3 ‘Etbe;’:ls gh MERLy afs by the/beamp ding ¢ hod
st ep (c) in reﬁl@etﬁ series amltcl %r&égﬁ aﬂﬁw :'ls (&T:: reséaCh
sai d ot her beafetetatignali gneie, set overlappmg eacl) € pdd€le Tl ’lﬁknafshﬁ-e% Elﬁn the 110
representi t ¢tker "e)ms He S\FPbI Ww thatagroupn of 1 Eepuatipre of sta:d sfmmaviod kignalsabsor pti on

of any ele nt?gﬁﬁ)’ téa{‘g‘ﬁ [@ﬁ e cumulazed e on ,si gpal s hei.n med on the
sively nore aegya n@ the su%p FS meﬁﬁglogchgnilprnomg? y% éjﬂt)lgasa% b&la:.t%sm ken in
sets the beam @ba’csaondabso) soiff diffefefese@dinOuingi &lere t4tiof pﬁcthevaarﬁ idR- of4

signal's of .a s&ket af%l‘ gemuinearemoft the aabsqmtml pﬁ‘}? rignemastigy of mdodyewits 115
i ntersecting t@]g V-1 -G lmnst " r@?’t"‘i“%s’el]ﬁ"s‘&l @6’(d1a§‘P’br‘Y§‘f°§ com-
respective el e@%ﬁrrbbeatﬂgﬁkﬁthodi&eﬁm(iﬁsélv and the series of

mul tiplicati onesciodf otiqeelehentary dx¢ag hiosaidoplgher fa()tao»'bure:l graaﬂmal(muﬂ ietsp;lflbadx by

res- ferent siYffaf€rehy togapstrac sai F@Ffea‘ﬁﬁfﬂnngd"éaalé'ﬁ‘als h e 3%9%?‘ 120
signals) age Ul i k&Gt wkiD® furthd:Oas NG thd Noglobd ﬁ&din ggﬂ@? ?ra@ olps
of formation iofendmi chesURTEbHDRE SipgHad, Sfor Skkams pir @ u‘achﬁxo

accumul at ed ar®@nYefited raresension ahthe ahriagiont hetices and thej sris, of SIgnals correSPondlnmor di ng
to a further aspect of the inven- (f) formng the sum of summation signals
tion there is provided apparatus, for construct- corresponding to beans of
different sets in- ing a representation of the wvariation of
tersecting a particular elenmentary area of the absorption of a planar

sI | ce of a body W|th 115 55 pl anar slice to produce a signal

.

—

I T



(b) a source of a series of factor signals each of said plurality of beam

data signals, fromzero order upward derived froma con- the sum of the
ctivebeam data—stgnat—5—-vol ut-+on-funeti-on;

multiplied by the zero order factor signals, (c) derivation neans for

deriving respective the next adjacent beam data signals of the sunmation

signals for a plurality of beam sane set nultiplied by the first order

fact or @ata signals, sonme in every set, said deriva- signal, the

ﬁgfond adJ acent beam data si g- tllqg bgans |ncI udi ng means for fqr mr 2?| I;r
o#—%—he—s—a-nﬂe—se{——ny-l—tﬂ— F

of beam f‘qglf‘g‘ge‘a Beams prigupec %ty dap ls’mngqugjéégv%mi §Esi yed the

sum SCL ¥ Berlse 8 TacRbignahi g:ml of shid {@ality VdskOsicel

sumTat | orﬁmml | groadrdemubwarg Id¢raretl bgm talven- zehaOsumr dferhe frmctjw: ndata, slgnﬁlor each of

sai d @ urelpd ’B‘ng am  dat ‘Ee e 7[?' ; g‘ ls’dat a signals
of the éatno&a@&alsgﬁ zﬁ"ﬂ ﬂi'ri ée ‘lh t 'n? héa? the ﬁﬂg’{’ Er factor( d)IO and
means f orda Qlghdls) Gonteh &FetNs@f sasdBerival5 sxgnaﬁl gaeakmnd h§.erCead @d ggent beam

dat a SI gnigh sneansgitduding m?nfat $orming er!s p@hdf satm setbtednﬁleqbby e s«bm! sane set

1
g}’lhf, :’il i t%?%:‘gt S:ESESQ ve be d‘atas???al ran e’@.tl?e&éidrﬁ v%t%m%é\%nemau sx n eng;t :I’ y
areas of tmeh&xphaaib&rt QﬁtatsﬁgnalsS tlte efasﬁy to deri \7e t he algﬂummt Ion signal
for og%umeaése% Wkﬂﬂf&ﬂ? ésemkrrfgct'trhe @D)srgr aé‘ ﬂ}hwgfofm-d plurality
of be I iﬁ ﬁ'ﬂ“ @ %‘ en'EﬂrUCt said 20
tiplied b nt . .
(d) said fg:g,;.ls] > mus‘;?aﬁ;}él 'i Ehngk,N Cdf e tigpl yi ng

means Sso tigfebang elehvthaé suniinati manal for (r@yd u&asugﬂalo&pnesehtm'goh b oo bie Nt

af f ec | ngaﬂt'r?é 4 B‘Hfawi@fbﬂﬂm qud}jl orfsld EiATE e, é‘eﬁb‘fi‘hc?‘ﬁ@m ?ﬂs‘nvol ution
funct °’§§‘;§@ "’c“ ’5%6 °‘§ﬁat agﬂogmagﬁ Jormed on the
beam duﬁ@t ﬂnﬂﬂ;ﬁ"&:ﬁfﬁﬁ%qﬂu@d SAfofin HRPT @MERLiGH FoEtioh TbeRflsdch Sis0id rS— tagsen in
sets, t heulpaesain dataa a&ugrfonn:cb nb@mt oluge gt @pErshesndn |sao4h repres@aatioh ¥oar i at i on 25
nal s % %:1% o}g set btfg su@&tgzisea to ) senes ofs(ggrgce [ sep Greumdy ﬁﬂ HHomf
rrultigiq, o ficalihs by shi Qlgniid gHaal S "and the series of multiplications of
the diff eﬂieeﬁhes of rAvl fﬂ&%nsaﬁpﬁetdmlfentt heAmnhee liped rof clznfavens@scotprisdy dat a

signal s (ZFanD#Ea 8&!’?[115 sei/@!elsﬁa M%&e Pfﬂdh congyucting 3 S EE@ }fa 90

r epr e?@nt ch ha“./gq ﬁ’i Eumulaﬁe Ci ?gs \g o, Of

varia bl q;asmf ucts i ch have to
be accurml(a;t mehnafoe foriming hher @x810Ef cstumhs penet ratl ng radl ation, V\/m ch fornmed at

fsg?:‘,r;c gt %?%@r@?ﬂ% 5:&’3: of dif- %ﬁé‘géﬁﬂn@ﬂf F)é%sg lg‘:e? m;) ns foEa)
pe

acqui ri n@ua ﬁaetaSso@ aamo&ap@ahg sat & pandlelr seand btnguaeach of a

pl urali tysa@fclendmra egg nbdreby tOh@nsmgnatIa@am, éa)ath s@it slicegppde the set98f 35

el enent ars§)l ZPEHSEEM.  he pl anar slice siggal ch m%‘t‘geffft\;“‘feﬂfe“’l qgﬁH thgs of the
absor pti onafnef el aapeal SNl {neeg{,@lsenfu)n,gc hﬁ [kl Qkpndl beif! F €SpoONndi ng
set 0#o pasmpris@l apReaisfod tonftfukihg harkste-c| @rriedt du ybyaaaampltnbepxeda;s twhiclconst r uct
radi at i o(rggﬂwm eijg varigtion ‘E‘ F@gtgagfat h‘ﬁussseﬁl a‘celfrtl g:!?mlsd of g ‘GS‘EHYCSIGH on.

signal s e% % o] m nfpat ed at

di fferent ar%g EQ gﬁ ﬁé%\n er furtheg em&pgaetg }nbgmmvﬂﬁhtddg&neie (b)

t he acqui sfa} aanurﬁ ofS @i plhralityg nfibess bfemn Qo4 cen qbs:ss, appar atus, for

const Alicthe dafars Whe cfhe 8"@?‘ b () PEoy ‘H‘ﬂ ﬁlg" 5 °§‘n sentation
o the Vg f@mf’ AR

overl ap Rbrdsbhdifg |s6€ of suast sidk Of § @dIe orderFadedtsigidl,l al |y and to
each havéean df saie msiwlu for e |phge ofasdndat i (ﬁh Conpiriting, ﬂ@tﬁ%ldsteygﬂals of a

distr P%utzg‘(ﬁnajilcfbé 3 g}i’t ﬁ?rsaéi@de froma

Siegply eqrpmnding id %
chvely to se of AMmS, oneatat am da 1
maxi mum \é@% qﬁ ned SOUICE Ofrded s 19 nso the
centre of (lbh@ daﬁaerrbf 45enes bemior digials Sth rsal ® u\/rmesdetenmmedsmmfncet icheor der (c)

provi d| ng>f ayhislp the agmbef of 3? OfSE%;aﬂs Omf? W%‘gaﬂ’é& si “‘:SSI gnal s of

each S¥t ° %lcg’“mb ‘zg %EE ;% 4k Sigy enting the
|09arlth omOTa lbrpﬂnc ing an | dderelbied @gmals e&gweﬂ emtrr(%erlsz finite
terns 11:@:11tamryr®mpmad| tingSth¢ indfl b S¢ eomtalwgibr ypera al;aidl eI on ei t her side of
a zerg orofj ehe F(Ht‘tl‘ﬁ!"né FPéB s0 F&&’nﬁﬁeﬁf s & diiisien %I:m g 3‘%1523 of said
(d) cBrep P Ry chae U4t BT gral Kip L 8 abals £5 Tﬁ" mh sets of
signal s CO(rcr &SPR0S ighs for FHvingl rbsPecB CatSledsi a»a:esuqhudhhatersaﬂemﬁ e 1ds

ef f ect i vehnymition sighads @fr pahadityebf beansbodnrw emstacedid regresentatidnt a signals is
correlated with said zero at different angles in said plane,

order signal and every beam data signal of 115 (b) a source of a series
of factor signals the set to a predeterm ned di stance either of which the
nunmber of terns is of the order side of the said one beam data signal is
55 of the nunber m qf effectlve beams per correl ated with a respective

r . . 4

'I

Q

('D



apparatus for examning a slice of a body by ber of other beam paths in
the sanme group neans of penetrating radiation, such as X- conform to a
subst antiaty-—nenretenie—funrc—radi-ation, conprising-a source of the radia-
tion decreasing in anplitude with increasing 5 tion; a detecti ng
arrangenment for detecting separation from said beam path giving rise 70
radi ation, projected fromthe source along at to the data signal eUng
nodi fi ed, means being | east one beam after the beam has traverse

provided for_conmbining the nodified data an aperture in which the slice is
positioned-2signals to produce said renlp‘gé’éﬁt ation. the during exani nétion,
scanni ng neans @mﬂ)arn@ecztt of dprimsaioh abriyssesf GliodiiaC by Mbre Ntk pellettriithe® hige 10

to cause said ‘BRRBEL T %.‘F‘F’&h Pn?ﬁ% bedy byr der Ofoehqn@wmeaﬂwm tho fantehgroupodi f i ed

dara signals il Bl Lo AL PR e Bepond ng
to the beam pabh)sa |détEdﬁh§ aﬁidga&nm&sde&&l

%—

ng in aﬂf_ reasin,
oD Ecbef 1hai@ bedn Ghrhil dicthy HEAS SN
t he respectiv d@ltlmmecte@ Ifnomughsountchelongs t| o:etheaktmsigxal &&rgamdxﬁéd RheasBeing | N

order that th qu}ibfnf odifigd elgtai n t he
R b e e 4B m:so?“t;gs, isi ng
neans for ®onsd cawet Saﬂgd&cﬂir@pd'rﬁngemaftfte |bEmgN| el suRMONY &@ SEQ URE way of

80 sentation (S‘Idetq‘i@“'t signpbsnfeprsienipg othe atassar [orresgondifg toechahqainepamstdmerseedxgr ence

to the acconpﬁm{‘f”bd’ fs‘l’ﬁ"‘f’%gﬂ'a’f‘imﬁﬁnaﬁgssﬂlﬁf éﬁlig vem“; n t _dr awi ngs
i N whi ch: - sl oficratet 6 (ELER UbgiA0n HRARS, TIC il | 'ﬂﬁheé readil} 1¢ E “ifto
il lustratel dF@ganax)gratearnsafpﬂ yonkthetirg| e et S efft, nes;;polaeb B§ desoritied| Catt i gons

and scanni ngsﬁﬁ‘?rmu : é@fm'&*gp aétosgsmﬂqngg & enWlﬂQttferenwetanbe icmmPanylng

accunul ati ng, gich &a lfy‘” Er adj ation in
accor- 85 mestkmensi @ﬂ&b&xdiﬁl@&d ecﬁd‘;QzEI% 5;;:: 3’5’1"?‘3?(:’5 ifd ONe
exanpl e of 20t hame écseqq@nmhnngandeaplebtmgemjp t(mgbaelamsb MM 6f0X rddfaGoi0iR abor- 85

vention, adj affft R S qmms d’i‘f%f“L gt signalat idenee WIW @xample OthgwreeenQ in-s a
di agramat i ¢ caRER S boRtapsiling Tt ALLD ?ﬁéﬂﬁéz i$ a Oid}

the cir CUI t ﬂmrcoqnpmg&&mags afrdh@edStoQhatlifs b the f Ifd}a &@e&eﬁf%m Si gnal
by causi ng s% r'?‘h‘@&gfr eralslzyamqsl anﬂcrivamfrgmﬂtecscammm mech@msta Rbr-ac90 on

therefrom of a‘l“cg’“‘ %\:ﬁf I;’o rnlh i aé”é? sigp a‘le@'ese#t@ rsent i ng
the of its owwitsefle, pos&t) pt i on

suffered b afactem,pdmasemtahxpﬁdm pﬂsmcbhse @xzaseptlon of the f| rst ew ing

beam tra rsﬁ“ﬁgs sth'b mtspailing ac lbzuse 3 dbex mena Sletailerd banlpkinagramle 9 t h
increas- patlg g@i&é‘en I?ﬁg é’ rresp
S,

Figure 3 is aoﬂﬁrdatpde'&@da A Mof a cf t?&r& cHi Maﬁesgih:fﬁgt pUt
signal in uefst pagwmulatigi lqosardtstmfge untse 2, ﬂan@ﬂhmtﬁem theO¢ifcait PORigird

U

the respe YC'ZZ‘ eaSRFC‘i‘g‘EF’&Y ?}2& reores nt atlon ot 1Eler ct)ut LﬁO
si gnal s, to Va6 11 gl ,“' iR Bges
utilising forofapeﬁemi{gafau@ﬁbnl d}mﬁ;}tttli S;ﬁd?é’cﬁgﬂlg&eérﬁ'en ng F‘ﬁw%e g‘j’natﬁout put

fromthe gjr ciaidt radiptiqn; gh 3k patientAiny edid  urHiguey 7arsp:e4bst aff fattbre whithesti on

com 2 position along at least one beam path scan- utilised in the c1rcugggeprﬁpqtg!e@ Rigute c H)5

r adi ogr aphi ¢ AHAARGE g6 ;s e s s Prand £1s3 ol BULA TP A0 01 Y

i ng nmeans defiimugbgt ampatelcémld poigdttalong) saidn  6fCpartf Figode 3t he h operation
of the ci rgw a’bf ¢ lu’fai“Fl djltacﬂsaqlq on Fgﬂﬁaﬁ%@ﬁﬂ@ ofeetictl fofm gfire 3;
sai d radia &tﬁFﬁgﬁ e ' [ lj"rg‘e” ai %“m process |°§"“at ofj Bigurg)f 110
factors whi Cl’pa&i% CamOmeanp a1 pﬂoaamg Ri00de | Fasie N8 Do BRLBI bREAEH-
utilised i n tsignaly jty (podducer @ cmsemned of rtheFi gram of arb@ér purtndd Rigasreg f or scanni ng
sai dradi g§i ¢ gf“ ""d' %?F‘d“ é’ﬁtal poé’i‘&’ie essplansteiydiofrtheli at i on
Figure 8 |s e ﬁ[’,d,a I‘I‘L%fh ligee, sal
patient al ongssablag sgd dprars Geach, IS lﬁat aﬁ%‘te%qa e ggd ng data

si gnal s Fl"gﬁfr”é g pet bF“’gI wh&)ﬂ'em @!cwfc,thd heﬁd)pfmhe oitleﬁk&ompmsesch oabi ve of
the amoungs ofy, %@ ere ggﬁ %l%orm 'I’f-l F"éléﬂ i 5615‘1 Fi gure
110 jected t hfvE)U@ﬂtah ative Qi{*»ald aﬁaﬂ p§§'1| (a§ l?'%hg%% %

processi ng sdiog agd mmans for modeyl Caeh dﬁa s:g» ocetireit @petieie AI @-th§| gnal s
to produce a“f(','lflee R&f’e rﬁrbbeheqam airtandvfe ifsergpdy Ehe3;

absor pti ogp Ofgr aﬁﬂfe%ﬁ?ggf ﬁﬁ%ﬁlu}%’&& cenu' ag:erEf sé%?s cover % grat t%ﬁr ql;@
expl anat ory cild dier Sfata si lurbaing tweigh &a&tﬁ B
operation of “Pil eonmuh _respective weighting fac- 5 Thﬁ ﬂﬁlgpm@déﬂisséﬂ g, buﬂibﬁﬁﬁle,

i ncl udi ng dfen unipel wihiap lgast goger,
assenbl i ng S @wgam a s s araterbl?rom (% C 1s Fﬁw? pﬁls u?xplpl egf!:%d E?.{bt ed
to exam nation reI ating to a set of beam paths d| stribut et the hea

of the patient conprises a rotary across said region, the dlfferent sets of
beam nenber 1 which is rotatable inside a fixed 55 pat hs bei ng
characterised by different respec- casing 2 formng part of the main frane
of 120 t|ve ori ent atlons reI atlve to sal d patlent p05| the apparat us.

o e Y o o o . .



t hrough the aperture 3 into the pouch of the during the lateral scanning.
Qut put signals cover 4, and an additional head rest, not are derived from
thendeLecLgL~L;4mu44u}4ﬁuﬂl4ﬂu»ML_JngLiML4n4nu4kato_suppoit_the_head____
| ateral scan and these signals represent the in the pouch. A suitable chair
or bed is pro- transm ssion or absorption of the beam 21 5 vided to
support the patient during the along a sanpling set of closely spaced
70 exaninakzggh When the head is inserted paral l el beam paths in the
pl anar s%ptlon through the aperture §“ﬁg&9 the pouch 4 it under . ock
oc

exani nat )
P?EG“ ﬁ%ﬁlﬁ 8-t QP e %ﬁ?alf rom 18
Tom or

bet ween t h&pHs Sapatt el °? of e e ?

i's such th@ﬁvvi,%fy%w Qvuﬁ&(ilﬁ als THafrese eaCEVO'r s
cl osed at Tirhﬂlefpbtﬂ:ﬁtA smﬁbleramro:rr bed hq:ro d| fra@xmssma oradbsdrptivh mrmaé“%ieatn 275 by the
menber B andetmetumﬂ ahe p b e dmts ta Isanmb%awetntof oflosgyyspaced | S0

i npart ed t@’l‘a tf’h Wﬁ% f a:tl’:L n@g‘f‘ﬂ & the, glangr “seqtigh 51y
menber 1 b){)rd 459 l4 G &meseﬁ dgSdidet he mea,tter Bk GheVWBbtbrs 10Qhd ShOwN.
The wall's mﬂno‘!,hber pduelt epakungcrmmad:mms I desuct et Gliowingkack lasna scivge base

wal | rot(ht%h Eﬁ%e@@ at the fropto tfgga orlehebtﬂ; @Eﬁ)smt 1“FFE'n‘tnh°fh85
roverse 15% R A t,§ SRR on 1
t he precedidGedray e vAll,ai0t shbwi. (TThe walld ﬁfoﬂqﬂﬁﬁﬁfb(:an g secured
to the theraneétebaﬁﬁwelb wxsh amberbprefséﬂtmn l% hu;ﬂhnsalne lmfthetfmersapparat us.

"I

A pipe B i gheres the qoye b #to a
punp for f Hmarﬁ the émge m&siéclﬁg %:fr s:% of oquﬁcﬁs:ﬁn s re nzentr mﬁm pat hs
is fromt thdteﬂSlﬂrd\/mm’p ﬁ)ﬂ ihg emtet focandat seeiof clssdyeﬁd:ed pdarel vanh, pdtthiis set of

beam path sezferan ﬁemem’ﬁéeﬁt e#ﬂwﬁstﬁeﬁ@ eh b t gaths) deingy | ent at ed
st 10 P8 aimy B Sy B Sram i %%.‘Eg co as
to expel ep uéhe&me lﬁgm&mmtanem.sﬂmuagﬁ gom

bet ween t hea s:heaé.nd the aI ly by thegrbtlltnbknﬁ2$homdcocpiedopenl&t qug with a

pati ent aqqthed-gear wheel 9, driven by a motor 19, is | ylg_qdl @uql torn@f 1 p| ed
o the JokdoA Fapseh o et Ll L e e to
moni t or t henemBdrer alousS kA Axis, 2dhich is @lsd $hepr aidl &ehlt glmwagentsherer &inat abl e

mem  ni ngax spplfacelmres 3a (Etf! hegli fe  tinved tmnlninlgal ortgi@l thevemdnt gfol88Y t o

produce,pr i ﬂ&s et h@‘s P al s, { €f najs "
br bi t al X %"&f é%ﬁ% 1806F Spene Wrh b @ﬁ‘ggg?aeem s@aadnﬁ‘a?&% t'zgo‘canm ng

novement s addaten ren n—xaySgeoérattnbetula inr thisr ethd: of Tihe Igrerall woas; ethe threnﬁdenued until a

total orbi F!P‘gﬁ.z’;;@mgé‘!e cg [11.e t&iﬁesﬂl "F’tS?fFﬁeW'éil T;Wg %‘gner peri -
vas becy, iR ot D S
i ndi cat ed icéinprisdg 4l intilatihgEystsL ST ¥ Phdto-6 CHEEARD BIamCANi{ fof & tife SridéfsC € o
penetrati ngmlnpha,shaa q actllena@dr Bxﬂéntsomgbshamtkna\m patk dength thoughatie atateon an

d s
X-ray geneP tdten%om o anfﬁi*l‘]?:a ugat‘:’l;f g&@e |FREUGT | The '&‘ﬁ“m'f g;e%ﬁn%m ties of

exanpl eqg a §3 SRHNEE o pibidnBd S0 as:&ve Hy de
dotted beangiaddd re@dhingrtheSded&o:ofz t;hesnfgtaerﬁ.uheas?mtﬁia;ﬁcn d Fnoffi Qtté fidn of and 21".

|t project varraw béapht 139 en af Plﬁlh?eseS@ﬂ @mbmayatdtb}t beginoing szeadfﬂaetadet ect or

12, whi ch h ; .
sci nti : E ti ‘%’%ﬁ%&%@‘r‘ ltr;%:ned bd@%ﬁ?éwﬁ ‘ﬁtﬂa%mr 8 dtnscj%%lns 1gst ?nre

travers- mbt:é ehy, ahamhed c;mlwt |shatd|6 lﬂeansThmlasrhurbenm isii teldrhyvme at h

| engt h thr ledh in ?1 eFVS“ é@fef S in the
reservoir. qig‘?% als?\?fd%& f E‘i eéﬁ Y é;ce “t has a
col i mag@r medbar 1, Ve Ghaft 161 WSArivéOYy Q6 abe’ &hAMANCR |Bé uua méleesemirfl, 1she -

col I'i mat ors'erweambrm, the wbritmals rvf) whike aret Ogthes thap dw iceveroh eatety witlathe mentep sai d

| ocating  ims-lpced with thore plliemetrgl Oy Bacdel.dia by of he bsam, ‘g‘?"ﬁhfhéo:;f s as to

provi de a KN ar 5 DAL Bihidth SHARMOW D@eHseréolr b Y4 Rfschnklally b B GECti ON -

t he beam Zkhabm&hﬁmbﬁgtharuengsoois ®a tlavel aéveuyahtenabscaialreghxaletsm m«mﬁgumf 12be

rotary rrenbe:pr@ally \Slétaﬂle be#@rbl em@%‘e@fm E 1@%} 1‘%'36 ﬁl ane lies
t on

Q.-

ource 1 collim
within the % mcausr‘ ytemm 83<"1t ly a 45

The SOUT Ce td hnd flo Suebdlls@hiteomever @@L KL etuts cabr® eslensyeﬂ&l 7 gnak us rived
fromtheo detcm:tenduged ﬂlaxﬁ fomal rtb \mna:tinyofa de@omhw The ﬂeadabbd:kaﬁtpnivﬁies subearzs whil e

the beam i mpletp ghserp ' 1, the
wat er reserg t‘“ c ?g%ﬁg‘;éc gn%ﬁwi Ee@e‘fp"f;é eﬁm et ween
the shaft ]l rat F@rmdeao o Tayel ngometmusecoﬁagét dlwastiht e second
shaft 18s almlqeabm n:abdredie isource had thehyoke t Widised et nmodsfy i thxt egrebpdeeckdljyont higobody
to 50 menber 1. The shaft 16 is driven by a re- be exam ned. As the
walls of the reservoir, 115 versible notor 18, the controls of which are
ot her than the cover 4, rotate with the nmenber inter-|locked with those of
the motor 10. Since 1, the path of the beam through the reference the

source 11 IS nBSS|ve a counter balance ‘attenuator prOV|ded by the S|de

e o Y o L, o

-'-D




7 1,471,531

7 the detector not only when the beam 21 is known to pass through the

ref erence paths in intercepted-by-the bodyto-be-examned—but—the —
reservoir 6 and those obtained when also when it is intercepted by the
parts of passing through the body under exam nation. the reservoir I ch
act as reference attenua- Gate 35 is provided for selecting the o@t 5
tors. It is to be noted that the reservoir 6 signal derived from

detector at the time 70 provides attenygjigp of the beam 21 through- 7 when
the beam Zl—rs—subst-a-n't-r-a-r-l-y—l—rn-ermpt-ed’—o'
roverent s, but b mmm - R UL bR P B on |
reduced in theaxfoe Ane tedObyP f‘)rpﬁ &P&lélﬂth&%&iy&lnﬂd? fmiskdbd. ved at
the beamis I|i alblreertmir Bhich @t ey m& at hGatethShepmtndalvbr &klcmigltlmmtpuThe

sel ection i§ cBR: It i S@Tiﬁ‘ 1 ‘“ the gm ge(?io by
ot | g pub s S EE %&Mm bta%ﬁgr 30 @% y" s
dddidg hé eigrtaﬁ

such t hat nasit@ﬁuaﬁ@msr ucell InCikk lregivhs kwherS UBravided\RY s ERbived at
absor ption of ﬂlhé:@dyeamw@lr msbeappncmcd -by mheomefeavamtemm | sele nesewtl n

t he virtuallPy aminggypThey, deri 7
attenuati on |n?g&¥ %;%‘?ﬂn& fe bfteraﬁ S\,ﬁ x?f hma Qﬁng cEracmre Ihils:é‘? ’ﬁﬂn‘?%?

positioned i SmStubtﬂre € thrdughonn ea&a&brans‘c rccﬁnpg:&ahne atiégh ithbroduted Hyhée eaic h

(except of couykss thhbady tthée pxamined issposifiénedig lss tracyé &Wﬁ}t:acaf thﬂr sighel of a

5 th h 8
subtract for” o Bk AR, *’Fg@d i Ehtice LIRS ng
signal s represg{& q sofphi

si gnal s of orﬂxah&aroputm 1@nﬁh®f heae&rexﬁa mamhtdl bbdyeretatede tdelkeeMpnoi&ft he

| ogarit hm of t jignal denvede yhen twamnne*é & gdlapg. tlh twsxo s
si gnal - der i Vel AR 5 e &m& J.%@:ﬂ‘%e"ariﬁ il af E""W the
effect of 20 ofktﬁé)wer&hfpﬁﬂsigilﬁlh Qiid &e aegitmammgg é cu1€3‘8? after 9

t he detector 16utpus dlaalgetgresertSSsubmneﬂlal mﬂx:an The sigtmqeairteetdr 24 qavtogﬂ Te-
| ogari thm iy rg Rl s &y gpul et B WEh ot py
SN e el N e e e
repr esent subst antdfeadnl:eydm{oyu is Iiaamrdeél@é epaes dmxemoane ¢ 300 Sighal sylgr e-

di fferences i ntOt fhe Xaray esaereet 1o @ifat tit) eecdirga mthrougle theegdtet 49 dne integmted it pin- gat e

40 hich 1 ep et T S SIS T R A T gl i,
sanpling pu Seﬁo itbOthE e Stﬁ ‘& £5B2 and con-
trol circuit 31Theccirmtu e apparaths sdneousaﬂrphmmg 3A rnhé eiimaia stdﬂnseﬁbmrth24 S

mount ed cl ose "-?é‘EFh the defectoaie  deectos ¢ gh BOtrhd3 X-r ay
source 11 j &;1,5’? Efﬁtggfhe igong%i‘f“‘eeg’ ?E‘g %i‘fdeﬁ“’?f]'ﬂga i n-
s 7 'thd

radi ation Sﬁr eﬁh dRecP U 6@ applRd 3o COlIn met&gdx@t&%mé&cwalq%m&t ed to
digital form |=ng80 30 Ivahmus)wpelkﬂ at Pledetdiminet t detecfdd 12 9s givided the chet @rrespondingivert er

42, these corrpB‘Ffé 'qqlng seg| omgerlﬁisw% signab fram oth ref43 qqem%
correspondi 40 futbivkd Gy LT S BRocD N Higridt o G i ied Afe BT aBnARAL 45
set out in veddies 28and fie ot GitibleS® alsgnak@vérﬁ@ntmm &S RbIGdAI BandaeOBIRNCES
wi th the det eceabr et poly t@éle 0 @ﬂralsqatoetht hsmﬂb&%éﬁdv@toahglrmoaﬁ&naqadi 24 of

t he mechani sm¥ %}%g%eﬁf%ogﬁd “’g %ﬁ" Ej@@%é”tpt%“f &f‘&l‘%@‘%ﬂ"&i
dividing 3%s5 gk a&@mtned ¥ O e Sapplied M lghies 46 AL WY & m’?ﬁ 10
100 put signal &e @foresdire gﬂlmtukcsooas td Zledve efraap p bie @ohtfolled by plulms tfom thd masttr Bep

circuit each sﬁh H%I?Ct%rlémsthﬁ@ﬂ‘a' a’tl ut 'Whl &l F@“‘é ‘ilnahed
detector 12 i syHERTEE ‘g;? 3%)@ §1E R "g?% &t rom a
Master CON-50 Spa@iahs hlfeady tnb.eatat qme offehsion C PARRNEALA thofegibd wrﬁdhrtﬁelm’ diy 3flis
Thi s master cofot rﬂ@I set jof cnaths is determined dmsthe ntoeher: ined mahdaeslmated,ewmh tha'he 40

recei ves i nput 3glgnpeigon plohe o 3
ch ér\?flmé gérg?g :!? WS% g’tgaqp%lﬂ% ﬁ :1?;%_

-
-

passed to a Iomed
convertingssi rxadd ﬂél vdiveettd o Aipisdl abd%SfoﬁﬁCh)rd’lan&ctElDto mhgwnt &eifaBongahe 3
but also to tha ans#lgfha#e-ﬂf-dlelrﬂl tcmefeteﬁécffbﬁr &@lalsrfemeﬂen@@MbmaY elaadefmtbor 10

and to the rev%ﬁ’s‘&

rin| p o§e ate
| ogarithm The sgRlh “’ﬁf},’iﬂmﬁfpﬁﬁg‘% GL&-_:&QE% cgﬁgﬁﬁgﬁﬁé Ourfu ﬂg{'agl{sgn}el n this
form These@0si l®k423 oncegatuwo 3dderdlr: ramblupaddlatto tcmm vdmt@mmd sighal 1@6 e

applied to two ?"‘ ? gﬁd g uubracted as t o
o\ o R AT GTy B f of et Ol P PHEor 1
a succession o;iamuutsﬁusf paii@ inlulse std:é uﬁluﬂecumené’aimn Ihehegeem

correspondbhg these tohwined wheonthe K-y bedm Lhds betenuationt |pméeced:cbyr$s pmedumgtht d 10
those when the X-ray 21 through a sanpling set of parallel beam beam 21,
during any particular traverse, is 50 paths, as already indicated. The
orientation passing through the region in which the body 115 for the set
of paths is determned by the to be exam ned may be | ocated, while the
angul ar p05|t|on of the rotat abl e rrenber 1. gate 47 is opened at other

o oy
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8 reservoir. Any spurious variations in the out- Figure 4 sets out
di-agrammat i-eal by -t-he put--signal s;—due to rapid drift of the sensi- general
| ayout of the signal processor 50 tivity of the detector 12 are thus
substantially indicated in Figure 2. According to Figure conpensated. The
out put s% after these 4 the processor 50 conprises a beam data 5
nodi fica ys’are fed to the signal processor st.ore 239, and each signal

from the sub- 70 50 to partici pate pg with the output signals
tracti of—all the other sels in t he

i mage r ecaoeevyinny spEiys Vtahfexom ignlzl ®it-as é‘}ggteaﬁnsd bei diggrengptiedigedie t i on of
t he dl str IHB‘JPE?Q getector %gj gtdéubezsgﬁT 1g:crl1lca.ted léls'fg‘éi ﬁ?@gpﬂmypﬁis;rapo COde l n
this Storager Sl OThd gt Ughis thibr iokbset N§ 8h chidaisdO T cedure the

addr ess [ nnddTﬁ&tﬁﬁsw’re fédOtb tﬁhaﬁgbwﬂ.ﬁ'ocessbmdﬁﬁre e%a,rfhrlﬁlaédcﬁ)ﬁxgnal from the sub- 70
signal is %§a¢ emmrem}onamtedu gy sseqlsectrmmgzexrmt 4?58 ASlttc h énpn thisnst@®¢ qur e 3,

th t e” t n t
Lhe get e A RSl IR | éﬁfgﬁ? b R T Y ot or

drawn fo omnﬂdnlesanﬁ'nagmre con5| sts in t abkacmbeé b@lescaﬂdrbe@blectoszmemn

paral | el set\ss %f f;éz? thengageaird dats- oWithy i G §“‘?2&’83ng:§€ and two
G o' Soa SRR SRR et D R

i nt egr at ormw gritord BR, 3dbl b twol gates 3@63&&&0;2 ppRddUoC 2 2d3tk per ati on of
the 89 t36y r’élmomg@forsk whigh ageo Eler Uint | eespor airZeTbonature tam ppefaSoh off the [0

descri bed ‘%a t Fpowmy Céﬁ“"“‘ﬁ‘é%t it ’“F‘ omt he
oot e e e Wk R R T TR

t hese i npUHdvever,t the xﬁcegmasszmgc&wps tshoee Uﬂbducl?dian emdSnatya:et euioamoter t he
i nt egr 2@ orduazen pdeedlacay regvlsr nt d{"ggn t fesed byfergmhmt Asvehy &r- 20

duration dtlo‘ﬂi’ E a ﬂ“géé’ﬁ‘ﬁ aﬁ%ﬂ 91“ sﬁﬁg‘?s@rﬁ As the
processi ng2p simil sHngd dlsB EfhY lose h Blec- set

t akes pl acéb,ttaethp ummeadatdmteaeaml withor ezcbptmgrthél.dhta”ﬂlﬂeddrodl wt espegiva  The

|Slntne|g;ré§ grthf’sit:@h?ﬁj {f(ﬁi% %og’é‘w Iz?zﬁ',‘bﬂ?: 'sdvde%err \sfeggac h f. or

51b, but tifervdl adHidr 1sFHd bR sHok doftpaé eﬁﬂﬂ 1: cﬁﬁa@pr eprédentd hle dc&at a derived
from one rveslpbectimmeteﬂa betwcmweceapplsqsedtribmm h@f absarptipn atoefficie@Q gver The puI ses

p \ FFOSBRCHGN, CEATNG $d P
Set on 9/ Tl*ﬁledﬁl Ctgaat u%a alil %E; afmve%d ?),il ?’f)ﬂtge store czlgia mll %g% d eset

oper at i ongerds Forl| BAp Chotbat! tedhe
| nt egr at oraaalog‘hhe;m@pednedmoﬂs, dmmgupl;ﬂ n orB, etatmnesh enﬂ d dipedy)Ce£p®|i Ng | S

V\:hl CIhelt}%e OEEE‘ gf esp- TIBP 'iﬂPf’Feqf\Pa ézgg% p@lane%m gﬂﬁ“ﬁu %g@{:ﬁ%@%d formin

adj acent [kt S®S trans Esk Bﬂ an b0t thrth@& f@ieeﬁé Rferebcid The
pul ses fedmdtb dtHenst P4, datamgs a-arngprw-s oexaame;hcroseﬁectﬁohem ubcr dﬂssssne@tcfn on

exani ned. sing ‘da'p ?0& Hes e?‘%o'&“&r’ﬁj cl E)gdr esses
of the*dt ffE ;Ef ;é'tﬁgwgu{pngﬁfe ors to
the neshepneQbilimato :13 aX ATt Qectahgalat 951 aﬂuemes 1heaﬂ& 'tfld)

converter ;3:88 seghinnj lbg belayse viothk naelavchf m!slhn 4 ofdﬂlpeu,esﬂogona par -
readin prn@@%é‘ E§“‘d|‘ﬁ15 mt | oFF S °L“| %@Fﬂgﬁgbg‘m%%%‘%@@ ﬁeﬁoof t he
cross- lis ah esm Exﬁldﬁ 7} e,am & & of

exam ned rRdxiinugl, | MbB@erYBs hﬂ&cdteﬂgasc T, dnimgllj at alfeﬁlaﬁmlyhyagt- he

converter %h the op F alufremdh WF‘EH mﬂcms}seteﬁﬁsqrnﬁp ss@shgemgfncl ude
.Sent t E(f ﬁfjﬁ:ﬁf ctﬁﬁ g% se urﬁ tion 1s r;:‘fo?'eldlg‘r ea of
Intere By M gaim toBrZSﬁlaﬁ)rtﬁKsl‘emngeﬂ(

Cr 0Ss- SeCtancblintegAtortdn@nad,d‘l’lsﬁg‘l@fe Zelacfn mdald a ssmiustmhdatoredﬁ@t witeti on of
intensity & r?\‘;’éa1 2y itheh| shepms, "%e “@ﬁg flf terpolgtiohss jts -
wi dt h, ig f?’s% x@ﬁé f&?m LoD é@é& D e AR ST 1AL cypacy
per - 5 t&ﬂitcﬁ@(ﬁﬁiow 260 pldte beamddatd frhre 280RWEIl beedesctiBed. M tted by the
equi pment , sxgzmﬂe imlzadhr pterabrecapning Timsengeol | i rﬁatosrmocgeamarﬁmmwrdme ﬂ@@lpangul ar in

o1 clont e e Bon oty R RLESRE L W cause o
the nagyr enuglﬁer S i &%éoekﬁaﬁp?"@k A Gdor@ QaUr e of the
rad| ati on dvas cIeJitB lﬁ!@dltcaprowdu%im ge \Niribad,t wich ﬂemneaga anmedrmheme for all
tion 4fthigh ﬁeﬁﬁ}h@ Imprﬂc e"fl'ihbe*%![fﬂﬂlﬂ' ?"9‘: P PI e | nege may
be i spi ay s ohd b liod AL b LS ’é‘%@i@ yuaepﬁiaﬁﬁﬁu'bentra'
134 conpprigmg fgs.Say a e ray t e tén m&xdu[fwn HMMge QitatainediSthé Ndo cat ed
by the printer, or addltlonally or alternatively mag- graph, the output
signal from the converter netic tape storage neans. As a high degree of
33 represents the absorption sanpling in the accuracy is required in the

| mage reconstruc- 50 exam ned cross section by parallel beans tion,
|nterpolat|on |s perforned by means of 115 spaced by a sanpllng |nterval of

o, o o, ~ - o e
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9 absorption at this point in the manner now to the radiation used in the
expl or ati-en,- | n—to—be—explained in-nmore detail the absorption__the.

i mediate vicinity of any point (x,y) in at other points in the plane may
be found the exploring plane, x and y being the Car- in the sanme way thus
buil ding up an inage tesian coordinates of the point with respect, /A&
of the absorption in the plane. The point O to the notional Cart¢2rg
reference system is assurred to be- refgelrgcsed Wi th respect to th
o o eer ot St ‘& Pélﬁt "tﬁ‘ e |a‘ﬁ 10 iths vea tm t F’FT@P :e f
out- absorptf %‘? f ria, o
whi ch t he_ axi s?tge %agdhm B the Glak e ,ﬁ' %dbr%‘;ﬁdt p&’( éﬁd’ "and

[err] .10 Oy inl the$amenwiyhﬁusdtbdil&ﬁg hﬁ) An Grhagt h @esi}lrt Qéldrcﬁnat QF sl ithCteb ;ﬁéct téwe
beam 21, ﬁn Elfh%e§ i plans. Tht |polnt50 dur iteg n@a@h Qagtsian atefgrsmgnsystat whi ch
its transm sskQ igtrigysion ogf

par al | el beamsut sta@,yo?%’ggfs %xé’g rﬂg(’ F ‘i°% o g’ttﬁﬁg@ | PELE i ndi -

wher e ds repr émeniis mmheedmemmtofdfe :elaxstaamce 70 cated,+ al | of the beans are
simlar i Hoch}é lies in rYraXtinEPftSlWe i nt egrg{gv on i s t section, and
The' Sonc o oBiEAl T Hit A ho £ A ‘at angl e
[err] as in abys@RGonSels mﬁﬂ&é beSRERAIGE al | sets. Slxgnlfled by the suffix
v. Moreover tnelpeetlgsatetefmratlﬂ blemspeccb map one It may be shown that if dA
is an el enént 11 gﬁ‘ﬁ) FW‘fYot“ﬁ‘rleh% & dpdeagt Obfilstalf%a 8f

he ex | OI’I n oaﬁ 0{' am aret s1m l% aong d mtegratlon 1S taken
t p gse s3s Gfong the track of the beam at angle ¢
t he point (X, ﬁ?a@nd'lel s‘et Snd smersaﬁt rforCl 0slgm@a|b§:yhe/§ﬁﬂi:maccurat taﬁod of
ascertaining ove |the ehtSs!l rwith lfe#pmmmtdne poﬁt mtaY(betleth et FolAnis aablsmeqnt i on at

a poi nt suth Fuli niemth aened) et @k 3iargin I &t hd>
absor pt i on 25§insut&m@dmlamaetlasctm& %“ roth b P Smd P““%'Eo‘ g“h‘é' nt 0.
In the speci ahbsepmanasttlaopomtmm ashe uﬁiwarcpt |(xmthy material outsid

rel atlvely °"P1°"ng b“-a suzgy IabP Oen common to all the beams paSS| ng

t hrough t H& pi\kfiﬁm o] i;é{, [ pasg ah t hat (E\/hjre VRS 0t egration
extends over #i&pia yema ide the rgmd e di scoun thi s Stm appr oxi nat es

of the plane Emiie'alontctmmmm |tizrtiednys passing he to the absorption in the
i mredi at e i nEFHE Wﬁlsco n tEFle&H 11.;1;:; d&sere i%sgwmmsggﬁaqec ﬁlemi§eof80t he
point 0. M piAgL bt é”é’é% o P8 o el AR HGh oY

nunber of ti oot mub&mde m d’eﬂ@bs@@- ab@uégdr wmer oved QRnahi@r af eas of
the plane if ldarth?a%uall madmmnéﬁ rigros Fepérate tafees ofethér pline Thkesmtdada i S

total coveg t ks B, tnowholey iigigh of dntegrigion. 85
veroramto Il T S R e K PR T
regar ded gr angivenf point S:e‘hg ahdeB®adrio Bé Tpi‘bpdtres peatréd txp%nathe ip&mCOV&fdl ﬂgcoae g ISt
area bounded lga%gihti |tbee#>8 Ont Oibell nglsqnédenlst ol thint a)mtdealpr @p@nmc %
centred upgn t;%s Ilﬁ % nd ingoin ;
absorptions Osf; tethe fgef e Ty éﬁdéﬂl-n q& mt ik pla K %e ,S?CE, ver thrﬁé beans
whi ch pass thﬂ!guggmnldﬁdlapdterm-mr"ﬂaee intakilig Orepnaﬁm‘ed)ta | ng | n ar ea all that of

the 90 40 ‘E:a" m Teqioaths peint n| que which con- r est of t he

pl ane. Thasi Ngagloknchd e Ga fne & %' s the bagi j’ %H i nventi on
depends on aabsunﬂ»ﬂos at lﬁll@bidfs’l’otﬂefﬂﬁil otdfencentre 0 ganxb é e principle that
the error ma SnPatssatgl ughr poes@nMedo‘tehe sinple |ayergram rel at | ve to the

point 0 as a ‘t Tp'tnl hichy g sy ghe 'Bea“ Mﬁi‘t encl9§|des
a contribggi o‘gm@h@ea O'tle %@, l@éfgs)m %%e ulbsqé % t'the

[err] beans pd;éxstedgoinhli thﬁquaotortbrréan s @l @i bf exetaaioahlolerof an tﬁ@-n be
derived fromit e, AbS | r1 whi ch Sk | S bepms wbign pass hraygh 0 dfie sdily 0o 95 tion
of tHe beans ( g,% ngggﬁg*‘“iﬁg‘?’ }’()ah‘;gufs‘l’fnls f%t%ﬂﬂrﬁ’s 0P at
the 50  pDi g viin lespehttdﬂ%.eern Ok abdther dat BT ey o

sufficiently Nhi nuch'bhmsl mttcsgraatixﬁempraegles,detﬂuei@dl bveOthistdna talde Pk @alhey €r gr am
to correct s‘%ﬁ‘i‘t@e YEEP@ b‘?ﬁtlon of all the it.

beans whi ch Egsed ,gf@ﬁbeﬁg BPRI W0 1f [err] i Sthe .absorption
suffered by the el r passage through annul us k Ifnt canbe 100 beam
passi ng t jrough the poi nt at an angle assuned that w(xy) has sen5| bly

t he sane [err] \ﬁTﬁ% @0t to the je8 ek a ih the djsmeter efy lpiarr]
over the whole of the fiTst area then N+§ w%é%‘jfamyﬂe%m% fferent
angl es, the iXNtggy)ab thevabsorpibi $erafn&aeﬂgﬂ\k6»ﬁtht¢hﬂ{ HE he) Bl @; G of
the layergramw th res- pect to the point 0, of the beans of the

N+1 expl ored plane is defined by [err] [err]
given that a is the dianeter of the area and 105 that all the beans pass

synetrically through 0, all beans having a width small conpared If wW(x,y)
is the absorption per unit length with a. However if the beans have a
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10 of a, the intensity of radiation being sensibly divide into different
-classes the remaining uniformover their cross secti

beans, which do not -pass through the central --- the different

val ue circular area of dianmeter a This area may
be terned e 0, and the beans which pass . 50 1 N+1

t hr ough . be ternmed beans of class 0. [err] Around this zone
is a thpn amnul ar area of 4 N 1471531 mean jadi us a
whi ch —6f—tfre—beay .rnct—passi—ﬁg—t-h-r—eugh zone O

-- re ‘" °fb‘@ el “%fe .g)ﬁ C erent classes ¢ an“BI be
cer t ain b%?ﬁ‘glﬁm o %ﬁcﬁon di dtag;,;ﬁan& g nof %155 ttl;rou Q.re %Tyor i ng |
pl ane. In - through zone 1 CI earI y eaelmrxﬂ@dontsmrmd)mdaeanervtmmrpaevem it is

shown that an exbreX¥dilon jng annul us “dlinSVtP‘h w IheamspefrdlapscQl ar set  can
be derived for GWATQN | i'TV6P0t he formmean raﬂ:sbﬁ oia b&*’@ %@m‘iﬁa . In this
way, calling the further annular zone®fzhe beanft, not -passing thrb z%ﬁ\equence of _

t he| roai stemrg the e e ofomitghirknSs nta Gl@recuﬂ bbeersax hhamhaluclt dene 7R eS590, 1 2

) jon normal to the exploring pj plane; [ %f’sses of
sears o ' B AT T B TR

has been assurred there are N + eam& fuitl&r@ Bzrﬁes 1,Bes, . 1) e:HheWIIJ be
2(N+ 1) beans in E}I_S%\ﬁery ot her cl asgumwmtﬁehgggédgﬁmzmgmn@ tn & the
beans in any class 97 ormfollowr Elr;% ‘t he
assunptions initially ms(;(ra as to the gt@? C% sPo'frdmg slasses of ﬁﬂsoyed
The aggunipti on of symretry in regard ths been assuniEﬂ,Ethh'eaﬂEBNQﬂ he:has:s 0 passing
through zones 70 the passage of expl Gl“?s e i} fbg ﬁé?ﬁl) ams i§f 6§ gher
order will do so ng)r_gca Apaks corm - T BaF 1ad g’i?ﬁ lﬁs eral be
whol ly valid as pargg w { this, beanm as‘sunqiﬁynsOm 1had@ S8 6 t he -
point O is seI ect ed at dlfferent Iocamhmsroftleb@ms 8nployed. . .. on passing

t .hr Ough |§§ expﬁo ng eams 9: pl P 1 :req(#s $ Olpﬁss Pi?f“ﬁ] zonﬁr d@r Zone
wi || pass Win$Sin Gene “irlarml ?x'ﬁ' & ofolhe AN3E0Xi ML On,
depends ngthorpo:‘hhe i befestad af dn‘ﬂ&&m ledaticas | edz, 3]'h,| S..of 5as&ﬁgjthﬂﬂghl\mb' lhighe poi nt ed-

out in rm’r“ethaéﬁelgng planej [y wdl (imy1gengral n° am later it--

oy ot g T e T TR B S

ely SalfdUiof @D én clhs@t(Ef:Mgaﬁﬂ'cﬂéh zddE & no shows a
beam i2a clatges | bypas sqma@e tlmegpulgivnc paur end shows a beam in class j passmg through o

zone k at°° eharact eristic :g’gém’n xSChus & n"’é 8 Thesteam on that
WX, y) a,rmrp E ﬁb‘iﬁf’%’g ﬁﬁﬁgd e ongotohy HoMbeEs : fanges
sensi bl y magnituddies sthaﬁw 9)91s| a’rt Gfbaﬁtis(]lﬂfeﬁﬁt Meispﬂre:efohyﬂiehe cl ass
magni tzmdefrmuenvmbaeﬁ liinjtgdl] fuecso:t, ftcis possible/ mtesceﬁguon byirthe deatis fof clag nt

Wher eas, fﬁ%ﬁé@h"g“mﬂ]hg ’&‘]“e ti’é*hc othe Aegree ot absQrpRop TepResent

the cofidifion of

possi bl e it zone- y the beans of ckass to take aII t he
annuli of w dth a, this wdth 0 entails the degree~of absorption

r epr esent ed céeying with the condition of t¥inness, so by

o 30 C.=C(ka), 85 that wri Tt;l{engltez‘ceptum of the same zone by the ___

C(ka) “sk=ka, beams of any other class j willleAtaiB@ cor- - -
[err] the expression for G takes t he i-nt er cepthondingpdegteh of stxprptionothe day bt he beans -of
any other class j will entail a cor- feesemtshPlessi orb(lr:as)r G takes 0
respondi ng degre,e+c§kab§oc@;)l on that can he 2K, - --- represented
by 90 [err] ka ’

[err] allg igoras it aﬁ‘z e i &ec a‘fﬂé’a e owige- fon dher Eagfupt B8 val ue,
[err] sof théiabs @ﬁamun@ﬁag, g,v t;‘,lgitaé’rtg@p |Iprﬁ', ﬁ?@,aé‘ﬁ&grko&h&@ gk unctiorm,
nanmel y t hevint & Thigemaining| termey thlose bk theahite‘i@ﬁied Byainywﬁﬁoﬂ@laﬁsa@&ﬁ the peint O.
The rerrag';lrgﬁ We?i%;esﬂeﬁoﬁ’ Pfggeé th nkeFlmepted by any beam of class greater
t han gﬁ@l‘m(g% k, represent 'the_.[err] Thus - error
of thaolmghmaetshﬁdm@ mtasaag:eﬁfﬁaahm ing the vféﬂ‘ u(?f F [err] The error can
be can- absorptions suffered by allld;q: rimaiding - dMkcretl theharmll ebsorpliyn bulfkdediGy i Nt O

C(ka) 2Kjk_- ka I n thﬁﬁﬂ‘?ﬁressron t hus derrved t he terma . the factor

account - of the exploration, that is to say those the bcamsaésle#ﬁtlr ons suffered by all the
through central cn'ctxlru' %{5

remai ni ngconmﬁfm% eiml i€ overa sorption suff erecb( beanms of the

expl oragt i offp debdktp ihs demilSay thehesrered hebeans ob Tirgs | s not passng -

t hr ough tlA¥sregaem techpiquej it dsuhesgssagr asub- ---- Pontrikuting the term a.

co C(ka) 45 To devel op the details of the corrected

[err] 100 | ayergram technique, it is necessary to- sub- 11
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whereas that suffered by the beans of class wuniform over the beamw dth

since in nost 2 is practical cases
there will be a "scanning aperture—effect; j j 45
[err] to regard the intensity as sensibly uniformover the

satisfac- tory resolution, to provide an aperture cor- while the Varal |
absorption for beanms of rection chosen to provide a satisfactor - 50
5 class 3 i 1,471,531 ponse at a step funcgion
in the absorptronvof—HTe—bUdT—t-a-km}g—ﬁﬂt-o—accamﬂf—er—ae

intensity di st SREH ithsh gufisred (by cthe, beamy; of’ lass Q%E';'l"t‘és ﬁhbj@"rﬁﬂ%“ggn most
F-factors, and thus the L-factors can be s tufe? €8, I,ythagpr,pgg,lamg s,§}§5545j n
a variety of ways based ®n didk#rent and sao @egard the mtensuy as sen31bly umform
assunptions dependi ng 8n% Fae-physi cal par a-over tthefhsamp 63)6‘515“

the expression neters df the¥®scanning syﬁr‘ﬁ’f}z’d ti‘em - @%H%%@ II now

be described. %hi the overall absorption for beams of rectionl thofeh gwp Qs-l S50
shown as the &9 3[ierr] areapenst lat B Stehefuncnwemrrﬂlstab@fpnbrhe

circular peri- nmeters drawn with the point °bﬂ}§sb3€ mft‘:g%“%btn e #53ing

. ) Stri utlonk of the beams. For prac-
perinmeter radius equal , §FL as 10 | n ;Swupposes the F-factors, and thus the

i ndicated earlier. Lyi ngakl medisat el y out si defaZtérs Ecah) BehaulfiRiendy sSgpediinatede 55

first annul ar zone, 65 [err] imaerie tYZ@ﬁGW’aY.S bhﬁadllqn differemt

radi us a and \/\/F’Lﬁsponéqutgat . LOuher surror?nep?ﬁoignsesc 1‘;‘ mapart
fromzone k as typil L cal, °vaue8neeﬁxz§’\r/|sﬁ°é' MRAHE il bl e all and

the factors such as [err «are a set of co- mnﬁgﬂrars thom&ﬁ(lheshbﬁdhﬁihevmﬁﬂh
a 70 effici®nt glafch t hat area within the innermost of the circular

of class 0, assuning it T& be a very thin ’Fﬁm gtejg‘gﬁgoggge pre-
[err] 10 in which sented by the Oyindicheed rnetr g GhkeBiatelybuidoca
i ntercepting the kth zone as shovvn for thezdd 0 there is shown the first annularf zone; | 5

extent of its length repre gn y [err] Aaglelwsmbela fge Epasradius grand he
same thin cross-sec-""etucgs “5i Iy to the g ) Qe\r/if,‘ﬂﬁ’b“d? “esaﬁl onal
di mensions is also shown and is repre- sent&d Kying hﬁkazbl’rﬁﬂi\ﬁnkd laiilﬁ 1iRa Al |

with the [err] and the factors such as L, are a set of co- annul@yzogesithe radial widtae d| St ance?@ a
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12 the beans referred to intercepts the kth zone the beans not
Atercepti-ng-zone 0, 2(-N+1) — - 65 .over the area [err] while the second has
beans intercept zone 1. These are again the the intercept areas PQRS. In
the circunstance beans of class 1. On the ideal assunption of such beans
the valu the intercept fac- nmde in regard to the beans intercepting 5
tor [erﬁﬁzgi\the ratio of the latter area, PQRS, . zone [err] the centre

| nes of {1 he beans of class to the ﬁtheﬁ [err] This is true on thg, | wll
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he bears % 0T TR ST %ﬁgﬁr‘rﬂm [ ¥uni form
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13 overall summation for a given |ocation of the where J', K, L' and M
i ndi cate new inter- . small-area—w-ll-be the-nun@ep—ei—bea#s—ef——eepts -
corresponding.to the intercepts J,KLMthat class intercepting the area.
On the then the newarc lengths J'’K, KL, L'M assunption that the
beans are of sensibly woul d determ ne the F-factors [err] 5 &f orm
intensity over their cross-section, and differently, with con ent
different if simlar 70 that the degree of absorption is sufficientl|

val ues for Bhe |-factors snall any ah ALﬂtlnn total apart fromwei d t-

In practice, qvéralt hennmdon fosa @fverzioqadién dfalet OwBerd Jrg Kdvi II-’Ianan codiare rbw igterAp
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class 1. @ tski gntfatsrigwtnaeh
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ast ot Mndffsefre X PEREE HER SOl fop s vod anc
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be derived asrz Frouilds thexgy malke dnOun@eifiisd tmhler@a@e tzbne smzir m sfy hot tbe mlixear to,

but not ggnhﬁﬁrﬂow busl?rbgepm mrﬂgregrs;r;pm LGOS 4R E’E’f?d ingliag i ng t he
value 10 tually attamsforthe hlgh gg? E‘E]ual to

0.75. In ill lechas'itZ [ saﬁtuet e s6Jf RRGES , TROfSSIRY analysid bf FigurdlGtandl@CAISAr Y
t hat the val Uewagid l{l@kp Ri um1gh®¢1@ta¢|l‘agtpmnt mﬁoeedr en JiKlagphmpsion that] thg SurRtdens hown
shourd bessOREA LEOMLIL SISTEEE SRR O R |
the smal | ar guiablud &b 6 ass tfre Rcy! Bahd B icCehicSvalistiont 410 Wi t hi n
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105 cl ass 2 \nowuling fc edhltlsofhaing &y ang) datsralnecan, adod netay
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i nt ercept ed Issstth asrrPlEFhalf Pfl a‘f"tfalﬁ@’ﬁ-b}‘ Pf”ﬁ’élehﬁh gtprong gnatislone.  of
class 2. & &S &l des po,i‘“”;ff“ SR Gl 3 ey The Of
Figure 5 andvﬁuesJolQhe Fg,rlaudmclels Qﬁxpsdc@rtnparoceeds
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of arc Ww(Xx, u |1 tHRat is to
Chy b ono e i bR BB S P ot e 00, 1
JKLM i ntercept ed by the beam CD of cl ass frequency band Ilmted so t hat
variations of 1. Beans of class O would nmake a corres- the absorption of
t he beam 21, assuned to be 115 ponding contribution proportional to the
thin, during any one lateral scan, do not length of arc LM nanely the
Iength of arc occur at a rate exceedr ng a partlcul ar spatral 55 JKLM

1. 1 r . N Y o N L

T 1



14 1,471,531

14 however in such a way as to reduce such In the series of Figure
7-the factor ferr]errors+As previously stated,—sanpling is is just in
excess of -0.0001 but although very 55 effected by virtual beans of w dths

substan- small, factors of this and even smaller mag- tially equal to
tw ce the ration bet ween ni tude continue to be significant for
accurate gﬁdj acent beans so that there is a substantial inage

reconstrygtlon glap of the adJ acent beans.y,
Mor eover—eaeh A S TS

a subst ant i kg ﬁ‘tj’étﬂ 5 4q,r5ds ey cterh " 60
e e S g e

Even for iaf} leial Yo BdceSThO\spatatidl bekvers |nmdecmh1mmtofheestguﬁan fobaadrate

i naccur as e ddjreaye beams om et theeiinp svbataetmje tge ﬁ#’t‘?ftfimé nj milrfbatacqw red
data. The s?vﬁtgg(gf H’&Iad’aij’i“;l}l’g;‘ﬁ '%% &i‘ﬁ: ut i on
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fifty. Gen Wﬁ%‘ﬁ?& df"ro akh Qg’b";,gg qstbgf@mbf;fﬁct“ng t he
early ternmbyj noﬁ SRfmh ors Qeanaihsv Genextilly] spéakihg fufdr apsi from

the case of [err] equal to 0.625 fit a %ﬁ O¢rtuchba naﬁecnngﬁleeaﬂytems

function which "is alwas negative f"{fb%ﬁ o CRes T oiof,‘,’z

assynptotically, bei ng % OWMy [err] function ~which is always deadivé Nghdaffper the
first fewterns. The -k-t-nd—o-f- pert ur bat i (appwmm mmeﬂmmuwﬂymmglsloalyory 15

where a |s the sanpling ¥nterval,” and, t" 5, after %%‘ Ema“néfﬁlg‘qu
meni f est, r t Fotnps Er %‘% by the
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0. 75, b E’ 02 ok %E];Uxﬁglccyxs the zonal width, turbation such as discussed will not noticedily
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pared with The separation of adjacent paref el tHETHEFSP t RS beam
intensity accord| ng = beamsxor is corrpar calmig E bgg T mor&,e 85 25
to Figures 1, 2 and Bt @Sa-pyrom mat el y Qforetn{aﬁmne‘atdfﬂampérynbaﬁ@eakl ng o¢y the
princi pl e that form It appears that variations in the vil@r 6f]
as earlier R beati maj BE mbhdtGtdombm Qosaly MPEbave aalefabamilar] torthdt @hmm h hal ves
are Xx to this form or oﬂlernmwcfmn@ tybtbe t F‘]“ é’Ei t"glﬁﬁ% ;@I O I!éZhe [err]
af or emerifi offEeftucton of Béﬁ‘l’ﬁ!’i“ga fSfution of mmmcugg’ 0D ety ﬂh@pﬂ, argat i ons
in the val ug, a,g ﬁhmeb' e o cr t Qt @G Gep Cfiaexiey] Bsakybsorpbeisro} deave an
ef fect si ni hamaltparpoleit i0 ot&ﬁtﬁd‘sﬁr}zjl‘aﬁ%uﬁﬂﬂgt tody. f orm or other desired forns by
t he correcthFGmusoiﬂﬂLfsm,vamlesﬂefa disional clbgelrtdodemfsof:?@ershoqtnt‘)ﬂad@stl on of an

appropr i3t e terty? i e ofE %ﬁ‘u ts‘gm‘e e
Sporopr e MR T ot e o T30

excessi ve rzspons eappro@rﬁanﬁaeamxsoihdtdmuhbul- S sfepmlmdums; e &scnblsqeﬁoui hﬁtsmﬁd}r at a

t f t i Beps jof, radjggon, #3 dasgibed g"ﬁ ?I?%ﬂ §’§h’Fts cn](y{ms
RGeS gg o B8 ona

A desired degeReortdr 6VErmhoat 100 &f & ¢ lied helea»beenaignbo%f;hl eve
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been foupd 1F4 de f%ﬁ’ Jrith e‘”&‘fm ai . w # sone
L Emane e

nuneri cal aeltghtrya(:l;helmstt henwlnraamisyofoﬂaet he ehaa(ma:d aapmsnﬁmnﬂ&tspdn;e & nusoi dal
di stri bu- gspar b thet able cpmprising saysﬂfpr blmttotlDe Toe Mcalt tamssfootﬁ
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speci fic Ilms&rﬁnoéifbm e ihae Nin eﬁraes xd@ﬁé&b‘%ﬁéﬁﬁ'ed'lﬁuﬂ@ls the
magni t ude  ohatdvirethe pdsiion pt the rlembmary ke rApenurs t:dmatoedan swge, sifiubtedebyanpl e an

accuracy vPicimageiupdesgoing recprswyetifo nt i n thitable rﬁ@ﬁ%m%eﬁc the k- facygspreducadhe  or der
of 1 part in 1000 at each when this point lies in the close nei ghbour-

I mge point. Wth this value of [err] there is hood of rapid changes in
absorption. On the sone degree of overshoot with transitions, or other
hand it is found as a general rule that 45 edges, in the inmage
reconstructlon as WI|| be if the value of [err] materially exceeds 0.75
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15 on the basis of other approximations nen- weighted totals for all

cl asses (defined in rela- tionedin-this specification.

tion to the given point) is then proportional The general procedure that
has been des- to the required absorption coefficient. A pro- cribed, and
whi ch as has been indicated is a. cedure on these lines is simfqr -in
principle 5 layergram correction technique, my be to tke”
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16 hol ding processed data fromthe convolution that in address [err] w |
be processor 252 now to bhe understood as operat- ing after the linear
convol uti on manner. [err] To consider the use of the store 253,
sup- 5 pose that the absorption data values relative that in address
[err] W F e to the exploring beans of a parallel set are [err] 50
[err] and 3©'on, following this pattern. respectively in the order in which
t he bear{g In a next stage of the pracggure, the occur across theset.
Mor eove croasavicas A8 absetrptton Vet e 6 A S+6 0 the
sequence ofoldingr ed data from the é:onvolunon that injeddress 4. Fil] be o way, but in the
reverse ormxg?jl tojbp undsTsRpd 0BT e e Previpqusey taken. As 55 [ecrr]
S0 taken i NToa¥RldsCthe i f thel stpe/ 281 &ppr ocessed 1 n identical manner as before
except Bhapose thet the abdamptioredave madwes cadavise | tthat inraddress hewllbeact ors  addresses in
section 25%'thegrplring beamsoba pasallelsgtare g and consider, £ hat, the value [grr] has
are al so used in thegreyarse order. This is’betnt Fawn Friom Y he store 239.
Thi s val ue@e{g‘ggi ct‘?‘d1 tién .F;g%;lcem& amlim:o on, following th%s g‘;gm@mgo 13‘5 S
mul tiplied ] sairﬁyo 8 %Ste a nepl 19age gf (thee PpeRdures Tt ¢ he
[ factap s it et BOPSeT RRES S gkoon, it ae dep fr e Sure
[err] ﬁgrr‘?ﬂ;”geg%l%%%%t ed respectivel yhaifi?p%?{ %%&gp}eﬁ%&%mﬁgr esdy
accurul ated at thd..abldigedses..are respeagt itakel ip revene edemthepdarmpsesed [ err|]
65 20 : err] to yield the ultifhidenticglimagner g Bolore aReerd et then sect i on
253 of 1 it if RRCICh oRne B Lietin, o d8iepes 8 ton 00 PR | o
conti nued k@A Gfomt 1€ sRN2I90ThisTvaluhe degleledein Fignel &8ct or  for t he abgorption
val ues I160ris @siiphici sepprately Db dach Phibn trmnsi dEipallytke xalesue [err] to be with-
every paraf ’é?dlggi“”gf"‘;ﬁéér%‘, dats, Brogessor o gﬁgnl}jr?\ﬂg ésfmo%b 239 and |ikew se
mul tipli ed”By™ “APEUdEs for each set of pafafl el Bean® xé’i'rig" 25 the
terns of the&ll,; BAGIRL,, EX, Bd,i.n. . Eile datase subguwdrespécdetly from thh Whgni-ent
section of the store processor 252, to Wleottedy scqmulgiedafifhe addresses 953 The
preferred'ﬁf?ﬁ‘?‘“ﬁﬂ&é@%ﬁi% 8t he accunul at qd gmgnigudes. toayiel d the
required [err] a, A, AJBga,.ecpoRstruction will be referred to sub-
sequently. The process whi ch has been degield ¥§ uhiirsate sqyrof doashicidesr &8 st ored .
O]

. 2 8% 599
respecti v o (2 of thy prACTE f@muggm%@hﬁﬁgsc%ﬁgnﬂdresses
descri bed%ﬁ%kﬁfm& O balE, oo b With- cy plrlie of SUBHTh G ob b@glal Whi ch
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conpensXt edie e pfgthe rh-factor series in the data  accumulated in a different sectiog(pf thg st9rect j on 253'
of the st oPesEFSLypprfusfediFhe serilld B ﬁ%ﬁﬂ%ﬁg&iﬁepi cted to
the products g [ gade LsEaLEd. ., 8L hese imagélir&%ns i6f @IICK: feforréd G 8 can be
carried addresses. Next, w thdraw ng t hseensdy.u€heEprocessowitichbhas deenudes-ablse

progr ame prodycts @gsstorqd; iSIPPqurRly 3 18¢ o n %F‘Eﬂ/ymﬁ@ﬁ:‘?@% put er,
but in the® ent exanple of the in- $5nal MiluimalionCSEnhlOBhidl Whes Gisdge. t he
product® XEM,) Ap AL he,A; fact or dafdmprlegesmD profuéses copesated85 f or m of
a special conputer in whi cr} t he factors are gener& ed

[ ) , |- r figyergram.
i mpl i ci t ] yinisueme3t gh the s {g'giag i o5 BT CE LPERH imi’ Rifisdch are
stored respgfeisks) eyt,aﬂ&ﬂe theV @dlde tiﬁew adsuitdble T3] 4 plication
gener at i NQfrénh @heafiete @3% @ml following the same puter, but in the present example ofythedmsct S whi ch
ar e tr atisfeulppligatiop progedursy ¢ produgy 253, gﬁ'{“g"id% 1 ‘gﬁnél?ﬁél’él’ﬁ;ﬁ:ﬁ%ﬁslmfors%st of
the [err] = g glefagtors gan be apuldd mlid i aplidh e sak of .
exponential terfs, this Deing possible of@ timel Refesppromuasishyl Grcaianéticdued in
this way usre istored Séspestvelyhaad additieiyoststheyp piso pérfopmn ahei muliplipatipm generasing|the t he
absor pti on*d&tstfes of the parallel set %‘;@m@y&@gg@mﬁﬂﬁ%ﬁ% ftheti on.
Figure 95 have bgery uged U, Wien thi § Abigeal s LARHOE ot Bhidine
acconpanyi ng draw ngs shows the the mage ¢f Uestponevirialr @tins| khisalbihg esibleer r] wi | |
be gendr aThef progessois cantinbedcini this owyr il ng;i the fiefactory prpeogimafedp gineral to
e S e gl PR oS TR S I B TR T o
as W t hdr ayR madrditaeSeored ik Address E‘, SS génera\idrin circuit operating on these [ OM
the beam data store 239 of Figure 8 bylineshe address selector 251. From 210

=

. S =E . . . is : is a :
thi's [err] =Bdata i's i stri Uil S st s eopBpngy; o
45 that in address A, will be from the beam data store 239 of Figure 8

by the address selector 251. From 210 this
$,=E,L,+E,L,, data is distributed via path 211 to the inputs
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17 of a nunber of simlar circuits such as those applied to the group to
start the generation included wtHhin the—rectangtes—shownr—in—of the
series of signals at the group output broken |ine and designated 2121 and
2122. conductor 213 is of value [err] Then consider- The outputs.of these
circuits also in digital 1ing only the subsequent history of théi%ﬁgnal 5
formare fed to the combn output path 213 [err] it may be sh that the
output of jbhe 70 via the adder circujyn2dd and the transformed  ciggcuit

[err] via—ts—outy : r 213
‘lfcoﬁe“’c'?%sfer to,

R R b S o B R
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factor of t h&rcuxBGlsbah&\ﬂl&ﬁce akte mphtsasthof Wherirds fs "‘%‘@?é lesyyiher  pl i er

Dl

[err] of g holight dutyiinc 16k s siick e g | “gmejgzé@. E@Pm %ﬁlgﬁ the
circuits? theSci
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The USe Of o fised ol il B
sources i s weit,. knoWheamel diaszcmcuodbe;mlsel the, gt the tim t(r),

the outpyl atwes F’H‘t ﬁmtm’e ilyg; ¢ fAATC 0, ﬁﬁ‘ﬁﬁﬁiﬁigg‘?{ Qh@‘;“_. s
duct or 2 scrgjn'};lé "@,? ““ e ndlIF)to 5“&11: @F vdhat | LS
appear ance oig sl QE-&)cd o the circuit nust be of vaI ue is

synchroni seddwkmbisaamr mmmhmm setdxssum&emence cl ock pul se for one parall el
set. Assuginf§ E, referred to gp ﬂFH@‘eél gnal [BrE[BeefeBiod to above, the

ot her mﬁ {,5’21 cﬁghﬁ Tl etc. of the parallel set appear  on
t he path Zlosxﬁymhrpma@u eys;guaxt ei?gdﬂcm:r %lysemé:gggg pﬂbg@ can DEmSH Qf
ignansOEJ;(})eatéﬁ ay line

in

emer gent frowe del?)hbse 12453 Iscamvbeﬁ to whltipliery) U g@erde CBA

[err] is ilppflﬁc@ mﬂht‘? plies, th sqgﬁ’?‘i’y 3 eﬂmbvet(s\econwnrf unw Iasp!{c%m] 9%t the
Circuit 2 71e ‘?Zd o £ider ,ﬁgnaf’ wgs’ﬁn e ﬁ Ent upon
the appli cat m)n’he oﬂQE)oBﬁs twonupm; ﬂiencb&&bet d{f: ,_.,@frf"d’gf%!ﬁis fgnal s

of the si gnajpriRd aga tqtae b‘ylaﬁuutraﬁs wigOthekikdedsipé tiesd ltmyo t he
adder ci rgui ine %«m ipbtym t¢mmtesm;¢ncabr ehigh Wha the
G@nY

ot her of |ts,e§,ma¢ogp4ﬁﬁsa eOof :fF'F’L r’?“f“"lq’leats'é‘?s1 A v&¥nal s
[err] syn- a%tlltedhagmhar,tlss ot of l‘lg:l%sxgof T 8 ay Chroni sed with

t he successi fdﬁ%frﬁ;%%ﬁﬁr §§ E,”] mu,sﬁognen L4 henElaci.rgul ates the
it &

be nmade t@ a h | 00 errﬁ]f
perform a funétdaqm of Qg e@ie.ofma&cwsaayd eafly ler §t B e 100
recircul ati opplicdnda sedester 2% o theumdplienf Eg(f)ms,ely@ngm EQ(2), 6M8)l maiaorl terns,
to the seri e%“lf%‘h tofo L NG RUDE! i -GS cvmspomf suffigiertlysicguratlplts tieoreri ng a
paral | el et oafithy b Qdder Tifohit 214 vial ekl ]q‘t‘ﬁévﬂ‘éfﬁrber of L-factors utilised
after [err] 226, wh lhaha)uttmmtls fddadnto tHaeofi r cui t |s El‘(e’g I? where the L's
are the serlgfsmbfﬂl gnd ‘tlm%twto?f et Wl put of t hEs ¥ "t cuit 2151 and
the system %W& Ferg & OB T b8 HOARMNARL Y | 2R G Ofos 2181
to the nmustig ce of Qicdelsive AR pﬁls&ﬁy ot NEaficidh@y abdufately! ippioﬁfnﬁx}.d but
correspond saffsignaty ie ried| tatecpathallél Whein ghet héleyeay BEmadontdp wbyaﬁvutm@t,Mtl plier

[err] is ap H“‘éd‘asc el Li u ‘C'Eist" uit 214
Vo paih (oA qxi%%th g%&s°:§ﬂé&&ed£3“§§§§%§” S EPRE S v

out put ofgpot gy 2:24ch s and a new senes chrer fn] practiteCtidttiS n= =f\ghes | Iv@ﬂ Sex@pear in

t he out put cﬁhentﬂwetaadder circuit WPQHhOftahfeW egf etem@wthﬁb fqambe cdt factors
[err] being 1’&5‘*%3 o 1 gﬁ"’r“@’f‘lé’céns Eﬁ %j‘ W i‘&mgéﬁ es not
SUf f1 Ci ent | yopRehit @t yS'on%p& ' @ikch, TR €SheuiD UlinaDimapd Gostibuckich JfeiBiow® bhe Yacd 1PRL N

213. Whenrst hazx mhegdlcnﬁq/ﬂbemeﬂmdaa!sombymmn&st ment, and series has
continued for a tine specified by such limted adj ustment is si nple in
ternms of the nunber of L-factors utilised it can be ter- operation of the
digital conputer. Five cir- mnated by clearing the delay lines of the cir-
cuits such as [err] are used, it being found 110 60 cuits 2121,

2122 ...... and a new series can in practice that |f n= 5 then W|th the
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understood as has been indicated is simlarly fed to addresses [err] that,
i mtheuseof the—circurt—of Figure 9, Theprinciple of this procedure is

fol |l oned 55 the absorption data signals of a parallel set of for all
values j of the set and for all sets. beans are fed in turn, as they occur
across S Mhil e processing of the sets of data accord- 5 the set, to

t he i nput of the circuit of Fi gure ing to Figure 9 may be performed in a
9, a fresh8valtie being applied with this3im serial node, taking pasall el
set's of abSOT Ry Be LRkl £3ET0eE) PERacRU § SirodIF fedl REaaiekGUAL, kil AGATA i N
turn and apphdt Aothé RRME the cidcuft! d PFigure 9,6 0THO praipleadt extlis | firoc s fblpsredit 35t S
out put, and the ﬁbﬁmmresdm Slmalsroéewsllﬂ =t pfonfotﬁgl@l%] fﬁh@ dorgll s¢.t h each

a
Cl ok DUl se U el e LIS SRR B SRS 1 gy
si mul taneou ¥ f val&L&l Splied & %e serial mode, taking parallel sets of absorption | N
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gi ve ver%/ jl‘ s?’rdheofe"?sh‘éf nErE pafﬁ ’@'ﬁﬁﬁf"ﬁ?ﬁ P,m
conformty wt thr S is required. earl 4gba Qypevrh;emt tfdrtepzserr es S
corm Al t hough Sl 8, $:n8ent i on is pr en‘.eesmatﬂa wzllelr et opldetac@hisren t He

del ay |ines aye been ct’ear é 9 ¥y ’HP‘@rPf%?“"&eqfé‘}F datar E Y of
Figure 15 fir‘i?; §éﬁ§ “?"éﬁ Sach ﬁf gr@m lgﬂlglm%dn& is?,@fmbg,c ika May al so
be carried Qletedvind fieidelaf lifes havé(bedn dldarell,n EcnﬁlusxﬁgJ cﬁ@talr delah \eirtueof AFiglire s S
sel ect or 15 agheusane g of eﬁsoramrﬂalalsrgmh isjedb 9 beq capripd outy prithpyy théye 70

reverse or ddf (r EHGIARSL UL G SEg gL 2L s PO anot ne
such series ancw hf‘m maé.é b n&néaa\rrnggnlp%cagrgc&aﬁh&gméme not then
be each of tel® usetrerse:se; thé‘l&mﬁs&!frt& sra:ﬁestah.e ®cgrdat dutds severghelesguetul., but i s

nevert heR@sded; Ist°r¢22i3 in fthajwasoearliep ext oy &l Smrll#‘sﬂi@! Wd%‘hwt“éx 5
Figure 10 i Iﬂlaﬂg el stgnals ppropations] Bgra %ﬁm&% b ,ﬁ‘élrﬁﬂér gnal s

proporti onal t {éx?y :@é Pﬁ' circuit dafm%‘kamferrefem th mm: t udes .
such as those f7 FTaIEI‘ISP graw Fior he [err ion concemaﬁoﬁlestss[fm joeePdneed to in

the descrip-,tj Qngerni n ure Fn°“ Pt ﬁy‘ﬁ}?gm‘f f8tri x
store, namelgg t°9§ g xsffgfe | rio%‘i’staf, ﬂé&é‘gﬁe mbriae8 kkeR- SO t hat,
desi gnat ed 2hései ﬂpequgw‘ @red all ntrﬁlgdt hids ﬁdnauastgdrha ic emvial e This %r’acess i's

conpl et ed csarnetmtgm kngway mariner b égmﬂat mmeeﬂmr@r ton?amqsqmb Wi

These oper gff }l{h ﬁﬁ C"@:_ﬁ %g? gg@eposm Qj}u%ﬂgfr 5" uf, Pi ed
out. This iRge 53/, Q@Eﬁdll?dill&!lfor | ddnskeld QiVihe TBEIHE b BY ap idaD @hadcl ON
conforns3to oatp@tr marsmsdmd 254 vihe Wi Ibg seaprpest efr ;heaﬁsuWumanhoftdaﬁaﬁbn rigtenisity Of -

Figure 9  i%f 1“ |agcomplished cby| the agy 85 is a part.
Thus the st & e el e St o PO ol csg,,;b gctsfﬁﬁ’éﬁ}f B%ﬂciﬁ\rﬂﬁ »
preferred i n way regd'to pdsﬁbléér&?dxhﬁefvhh&edthfnoﬂle hliserPSdnQlatat 10 bk Pdcessed AW Of t he
appr oxi mas eloff Lsi haidoithkad enrdra ifasignifiedt areouinpuN+riapmlkl stso rten 25e] pracdser st ep by
step ter oP‘efqﬁ”élyoq“E‘f It Fithat follows phsspmeqhaty | SB?'L‘;{I& mlrr%raﬁxmﬁ’cé‘hﬁmpé'ﬁ ei Eg
acconpl i shed™ By FTHE T&- " dcross the beang ep Tl 9, ge 8 the
circuit of Figure | nLGiagye,10, the bl oekh &5 oagman NEprses can 9eD pid-

sents the L-factor processi ng circuit. Aﬁ&?ﬁﬂrequnhpuflxeggs edP@@leOQfSL'bI e

errors |r.? e ’saig J:)‘Ll i s tal ‘g 8 AL 5,035

of [err] e gr A3l tRed Sppﬁecgm fhk GRAKr @' €253), NI 0293 fﬂ@rsa, 3, Selsgotion NEN t he
processor prRguer abkhe ozl | sigmfyiuga&atf diel omnngﬁusaalmﬁn tohvad respeﬁive Eedirdnla252 | S

assumed to [sseelergny te e elghﬂng circuit.
separate re Pkt }B'hatc’ifﬁfé“"& E’ﬂl‘fet s as gﬁ@ sm%ﬁ:eﬁ i}f&ﬁ%&g lt()?
Figure 94sone respectiveatp [err] the final output st&€ 054, IBe I
[err] sets can_be pro- cessed si nultan%uslps%fhongwe odh;ct«mrdfdofLanthen
these error °°F‘H?° fss Bt h respect
{0 e var! M A bl e R <l o0
stored in tharswatvhians 253, [err] 100 vafsuaxfcﬁrmrtbbo@mn beeBoidppriged to the
circuit g [err] of the store 253, oneid e'e,rvq ISPreseRteiy efée disthléutsmfofrx j
signifyiﬁ that the sBflAng in relatlofé'f o ?S‘Fy 'g R RSy | a-
datum i s T ) @y tisd @ derd dedlioD BMre@h dand/ r&srdtumu égm@% Hhtiing
circuit. parsql hmel AseLikewlsaeie carr@donrvalnt i Onto@firlistaih tidtation to Flgure 3.7 ata stored
in these stores has to pe transferred aftr{i‘;Pf e edaﬂ filliggt & poira2bon to
105 45 [err] AL the required date, the selpcfre 279 949 out put
matrix store 254. The trans- fer is perforned under the control of an is
fed additively by the conputer to store at address selector 256 which is
coupled to a the addresses [err] of the store sec- reference store 255 in
which is stored a | ook- tion corresponding to the set. Mreover the up
tabl e of |nterpol atr ng factors These fac- 110 correctron vaI ue

. o Y LN B | L 1 T T L Y

.--

o




[err] with the required data, the sel ector 256

sel ects 19 1,471,531

19 addresses of store 254 in sequence and hav= ' tTothe
i nterpol ator 255. The ing chosen any one address it relates it in turn two
magni tudes so selected fromeach section to addresses of the intglnediate
store sec- of store 253 are each sinusoidally weighted 65 dongierr] by
refer- by appropriate sinusoidal weighting factors 5 ence to“he beam
path data wtore 257. The selected inigtg3interpolator 255 in r espoige

addr esses O 3dalGesSdUofe 293%n LERME add v C Oat thd Gk e Y HE ta':oQ%s‘?%%O”S
recei ved fr oiig 2psen a@rﬂbm&t&iat&?t fierdl- pel Adgitudés sb RAectt® MO 8r sectibe

wei ght i.ngs havekﬁité;e %égf fhe gtermedigy sstoye  baa~ niemrs 2}? éﬁeggléol(:q;ntseéaé?rweﬁsﬁmr?k
upon whi c ge L R EIE]

i mage recgns%?iﬁs e %l?%%;ﬁa s@xf: th:@ sége Qﬁnce mte ?tkr ﬁ%ﬁﬁn res ns; udes to
the 10 eardzrdmtcs df Shdomuigints Af IMBhdsh RRY t Thé wtubt&mﬁahatvemeadﬁect Meshnelenment in

questi on. ﬂ%%?fe&%mﬂ@twméhm fhichs ££ eseessing 1 rrﬂ?ut!pl! madmbyr w0 from

each sectj on ler 3 LRl 253 g‘;ﬁtﬁfé m}dmt eﬁ‘frgﬂﬁ é‘gg Bl of a
r epresent atlmehw@ttmeaepma Gn | ol A Rtk of ke 1255 m sfired denot ed
by the co-or dlamtsleshe[md-pémtmmmpsresarmm e afagtdwdghsing &y rdhe inlfer;iohe)r sserie 75 The

addresses of m hés E”G% 5!? St’h:eyn aP%WHmV*S a‘!«f‘mﬁ’réd hErtbq prore TR sane
pro- (5Ce Eeé i fsrf,e ﬁé?/ r - ’:é TS Prepeat ed
hes

f or every addmeﬁasebéan ermetr 615:&10 Jnﬂfﬁk ®olescri p-
254. The int eq*no@laamg)to E@‘Iresc&ramasneneastdrookp fable ncos |foigexm1d:2@mgm- 8 and 9,

one store ui§Y 8@ qsmsefwarrprné f’Z@“WE?H Hy SPTS ﬂé)

concer ned Wi Fﬁa“n Pﬁsﬁss"-&% EPley FacHigre té:&‘giﬁ espect to

80 respewi V&aﬁaB@h)L eld WR{ 1a) bDthe @mrﬁptee, Vﬁlghﬁhgsfa&a@ setd [ 10 th &&Bﬂoﬁent re

| i ne and conficpgle 91 il rqpssmhé nsFlatusrbl,dad Kot beiggo ﬂmmdohorl’t um:ttabbnAllzme beans
S

B(ka), and BE Q;ﬁ SSEh the dwo t“t‘i‘é’%@? i 85t he
i nt er pol a- qu

n ener Tacty tﬁe
UG PRt A
derived fasomset isill Sas ahbggh he mid- bl Ine Bae BUAERS Iom GR heageRd g 10 the
two conpone %@hmﬁl ¢lememm cz t@martearxe&"igusew wstsdbvemptabie,tﬂle is;er(-)re 253.
I n general , FSER B t°tfi7§§‘6 3 ,f?,i“‘ f@@i?‘%g*“’ét"’tt"? s SRR Rl ¢

centre |inesvel Lhe BoanE F’ Bt R elrored Tar I HPAB AL e’ {’)e ¥ %) q,p
accurate 3Oharhe255e mag k. l?mrlekmrmsm Flbll'ré)l]ghAI, he. md-aﬁpseaﬁonmf marfqtem

obt ai nabl e féom Dﬁge arr @—o-f- partttmrfzﬁrmn@swy aeh@rheencmcrl gogdr ng

| ess

to an Figur T kpiad arg R N ’?;“ﬁp 1HEos 3254
that has beelmmﬁ qGé 8&hm d? thtoé i Ebo?ree I ﬁrs{;beam of E: S?E:

addr ess sel emroirm%ﬁw eetclneddgdfss bft theTRyre pﬁSSenvxsaga'd)(thd bermst:mazt:@teti h:rysrhe teahsr der

t he magn|3t5ud§’s btﬂexssmeﬂrthaetpogh ot bﬂﬂg e@oa@sﬂ! deyt Ot)he
addr esses [egag,f % eg’s?’br %ﬁﬁ? ri"A of
any section @Esn'bﬁ]erﬂeﬁtﬁb saﬁ'xﬁ& 8 Qaﬁcﬁ ‘ttﬁyn htbatof f&1An

descri bed, theckﬁehﬁtmlé-pbmné‘eerats aBé Inar)ed arandledB Mtlm)rc@teé byt tlh¢ sensedtne cwh

r epr esent®ngndicyi 'tjr §’t15a‘??€&dA&§‘“ ly
fromthe s?ifz%"éu m %%m 5 pg‘%ttgﬁm add AL it ) pat h
data store 2&7&1111&81 bnyﬁd’d‘o&&rlﬁ&iﬂ of e tgpﬁ;f | fsStkanB@RE 16 Tall trhvee pidFessed 61l s@et stored

init for ea&‘:’ a%%’d ebﬂsef@vub@ htereétpgmrenezﬁm 2encorrsspopdine (1o eshige imerdeprede b e pt ed by

the | ead 4§5 Be $g th ® Selefer b ﬁeﬁrhr*@ééﬁs el be *bej,p
i nol uded) jtsl?g@ l,\g ?{jgss in_th ﬁ&;@ E%&mcedu ‘ﬁfm ntll 3;: n(n;a&t eII y on
finall y st oretde &bma@dhremsaauﬁ dataSstdrer zms:fuer agd. .ta, aﬂeOﬁ)sedaazphTse cﬂ&»cedﬁretlhe

mi d- poi nt, ofm ‘Fﬁé“’ Qfd g beapps man‘vtrymubleh adrllp fon dlleothep sd5uga RE ?@ ore 254
auest on R E R B SRR B R R
Car t esi an brﬁCiﬁeitoré 284, Nhél bEkad Bith |§es ﬁastoxm?zs
i ntercepted ts’ytamhelfmntonehdtrthnemfhrxt&nng ndsmtaetdrtora ligfited nenbel of taddresees obf t he
respective PAPSOhEaAT g wele duraesteany  stere Shsogepeding go eipnsceit re |ines
Lo e - Pl TS il £R00! CHRLSEIEE) Bt 67 THEEH: o
105 1t will mmﬂsrsaéc&ﬁdsd the itfdd O ITAE | godlenk Sinvemidh , is gidtthatilpecorBgni t ude
stored at adﬁ&@ﬁ? eddrepsesiimteaqhpeqtient ofosord. heerned rvithr the tiethnd @hd @Mﬂ&f% a- is
oAb bt

transferred “e,m%s%"e %‘%W%t?ﬂ?ﬁ%&fc EST“‘E%TF'[% % %oe st ored
per manentyhy tiehSdni€ @59, EBHRO {{io Oa of Lrﬂ 125
conput er. \Whéisarkdseof abkd b@giscestdd Big Gom ﬁdnetocmmogmdimmehsm-bndnmﬁsﬁcbm beam

This trans- Zhgekaddest & Gnylopadstic appiied aerglodrgaseim trpversing meoy, sets phpargly ocedur e
continues until all the magni- 110 put matrix store 254, it derives at the
sane tudes stored at the addresses [err] tinme fromthe beam path data

store 257 the [J[err] are used up. The procedure is indication of the two
beans in every set which followed out also for all other sections of the
50 bracket t he selected address |n the store 254. store 253 to yreId by

1* 4 .y ~r— A o o o Y M o o




di stances of the beamcentre lines fromthe to the |logarithm c absorption
suffered by an selected address in the store 254 is applied exploring beam

traversi ng many sets of paral - 20

1,471,531 20 |l el beam paths. The

met hod and apparatus the factor signal of order 5 conformng to a
correctly gstkes account of the parameters of substantially nonotonic
function, T sets of beans and insofar as approxina- (c) deriving for a

particul arPffbeam data 65 tions are b#fld3lthey are justifiable in rerns
signal a SuNBdehd hathb. ONR| mébodS M6 MApPGarbsh€the factop Sighal 6f &n&tsemlfo;lmg apparatus -
shown in Fi gmretlysukm:{;ctouaanfckhdaeammmstd S¥ mhallymhomtmq hnhnbry and 2 for
derivi ng bedhs se&tﬁd’f’ “H%ft“‘ as apprexisiay o &P eFivipg derg amp dath e {5 -~

adj acent § s JEOR& M sﬁl&ﬁgﬁw&a m&eds nals of -
the sane seti ad |fa4 ﬂdﬁdm appasrabider fhédr sighalORe ke@CAAfcent by t he
first order if hawerr give bywahef Sseopndnd He@msdamwmlmf timsaas@c;rrdlamgdvm th the

i nvention i s‘h %Fcé"ﬁ‘tapaﬁa‘?ﬁ Image; 1eead sb thc@jgpq cdle to
any system fa blic! {oﬁ%‘r%;sn W&nvmﬂ?m l | tOI‘
Ioﬁo eya

signal tion dwbat datd Fros mAmNYetsS 6ff ﬁﬁgepn over a desired
dﬂeﬁmsn for

range, par aIW@!‘Wt hsmdlmtdlmiﬂn&gﬁ-s?d 1&? a‘ fiog-other beagh
ot her beam P@[ﬁ, gw h g?ﬂ“f‘aﬁ‘
Cﬁﬁa : m g‘lm 'EEE s I'S eallsedto

SONEe in eyersyiuse mogrmeetgm%ﬁp\m& &7 dach, satd >

a large ext epist ifiypma aifsrh&)yontpematshmgx rret(d)dohxmw summespesighald 5
suitabl e pr r‘ﬁﬂgﬁaa’  SpmRo uihesyn "\/\h?"ﬁhsl’“@%éa eﬁ%ﬁetwmﬁs “Eﬂam ata
si gnal , apa(r§ WM mgmm mm“% B S¥m of
summat i 0o Siigk §red “6e o rgitied by srﬁssaee&nSosz 8 \Membritary GRS, €S pondl ng

t o beans of giitédf egde ptintsie tigcuitn st permpgor eleta mpede hin ofe

conput er . §t§’€ﬁsbﬁ§’:8"§§aﬂ‘t‘l ?S’EH“arZP"ZS‘I“@Frig "gfdp of said PBD&?\F ges t t}g
CONpUL er  MaYasdeidittidALoCine Gty ol apmﬁ’uﬁmya ot fub®B €SeNt i ng
20 less zsieg;mmthaemmaé is uge abeing Nduéh- that ke @dilﬂOfeﬂEdeﬁﬁth]ﬁe said :
el ement ary Fhea, ‘% @g@ﬁmh dpMsmwedd cbﬁr iop, 19f| anycelementaryt area is (sficresy epeat i ng
met hod step ‘f‘g;ip 1 B PEES D stores. Mol o ok A0

ot her el emen or“cgo%ﬁ“ﬂe‘ ?’%Qrfar‘heslm&@ry tukaeb ~theABdaRE ifftekLeating | RE €SS OF
252 may he ;;fqag@ 1 Modoad o CRpes area, as sulbssieedsi gned

directiyto puaha- ﬂidé RUwIlTHE hdérs@bD AL the T §%§ s&*@# h biot on| c

function 25 q need m;daeabeeabsqrbr ) R “%ucglg t hat
t he signal Jn %ﬁ% di men5| onal ress would be
absorpti g ssﬁﬁly,f E8e bﬁd,;s.uccésA owthpd edcoxduic tonCtaine Isiror e 255.

sively rmrefemascnﬂatabrpﬁo}x corrpensat ed als e P&t‘s“f”@fde %;I herein
and in the a'bwmdm: Biihé mdoromoﬁbde SRR which 1 Qi ns to
uartﬂaeﬂagt dfhmia&adaﬁecnm ermect i ng

produci ng orwigoniste ?e gheedrawmﬂenﬁ:
the 30 nt%, Fooh Bt T gfa %%‘Péﬁ“‘absérmrr@m(bfacc%rdmgegpﬁhm Ve in

el ementary 3 a,sgzaﬂu&,ugq,eg i1, Rkl e§:d t hat

the higher to)ﬂdisekppfxanﬁmr Si gnal s (nmulti saﬂu@;g{a y fo &ﬁtﬁ £d need
not be the absor respect i ve beam dat arieni wjrichl zs)sueiara ot prhduseen iover-dol05
explicitly, Ms@ t'at i on ma bsé°°‘t“h§91 P ‘bfm‘ ediosunmmat i on
5|gnals 45 %50 rpﬁ’eﬁ’ofhm ﬁggs %" o i ssi on
of the radi Qvlahﬁns)lclef an&ny pene— ZiionAf rik€6h FFGERIpbE atphnﬁl aim 1

i n ferences wfingaiadiatiqpt iwbich compms the steps  slice of a bwm with gespectoto prosteaticg  kifle
| oner order %f:attor signals exhibits a depdftiopy ehich compprises fhestepypf: ~The

embodi ment  of £ Pl ofl R WPEEm ST B biofiiiny 2 PRAAEMsGs bR 6LaON Whi Ch
s such as g&%ﬁ&%ﬁﬂ%%ﬁﬁ g-ucraxfgoofdagabo a%r/ma@s:sgffdgmpbﬂekuﬁesu he

ef fect of a;lgeegcmreﬂemme%t:%?m set repOEn g tﬁ w;ﬁm@%n t i sh
Pat ent 3.1ng (8 é‘:;ﬁ@‘“ﬂ £ i No!
44799/ 76, (o) gﬁ:ﬁm GiRRE na'iherm«ff o &fﬁ‘iﬂo@ﬁ Qe HIiRE LoD 1sai8 s

1,471, 5335 V\/rpianh of saidh slme,vandl thﬂad:ts Appbnatsatandrme segsl of slgnhls perrespending: effeb-at or y
conponent s pondipg effpctivel g%n %q pirpllel  tvely to sets of parallel beams, oriep ‘h‘ﬁbé‘ed on

sai d subst affi% PFREAGE FRRE o N Wﬁ o L&mgggggygfe '3
over- 105 5|L prOEiding Al ies lob factor signals of which the number of $ABOs dfthé aider

repr esentst iwuwhithe n@@ponﬁmsoxsapf%he grderet df gigt, numbeé%evfsﬁwugt?hea% par paggby esent a-
step functi MSaBEor X n of
absor ption cﬁmtﬁl 67 ‘;gi %30: ?‘%’ﬂa i Stégﬁstﬂ?uc Byglition £ "rCte(’ﬁrlesedh a- 05 aaﬁar lice
of a body with respect to pene- tlon of the variation of absorption of a
pl anar trating radiation, which conprises the steps slice of a body with
respect to penetrating 110 of: -

radi ation, which conprises the steps of: - (a) providing a plurality of
sets of mbeam (a) prow d| ng a pI urallty of sets of mbeam 50 data

e b1 o, o Y . Y




of the nunber m of effective beans per |lel set, said factor signals being
derived from paral lel set, said factor signals at |least after a

convol ution ng an oscillat- 125 20
1,471,531 m
met hod and

20 |l el beam paths. The
ctor signal of order 5 conformng to a
correctly takes account of the paraneters of substantially nonotonic
function, th#%sets of heans and insafar A47hidr oxinm- (c) deriving {2 a
particul ar beartel Ghamnapaths G%dmmmm agpaatus t hJ&yfaaoreugnalsdfldrdeabluenformxtgetbms

signal a summat{Belsi PCC g‘mmgpﬁﬁ;g ’}5@% ay at u%s(;
shown in Figureg, %@u n Eﬁg
deriving beam aﬁ% o aﬂ 3&1& of a%d Qéanﬁﬂz&tn@i

adj acent is howewst ngm/émvmnl ytbma:ﬁozo atexahqﬂe@ qaﬂwdfactyeagnad@ttealesla ntahts of

T 47 T@aa{mégwmi&?:fsta&m i T e o

invention iso adpphasato Hg ft deriving 1 fp.o frdl edsaymxesectondtﬁrder ﬁ&a-l sighalb| e
to any system fusn dasg iftom aabsm of sulpstahiidllp|

si gnal don dat% e %gwgﬁd g:lﬁm%%%“aﬂ gl%;@ﬁqfet, %%}'%‘ﬁ%:r ,%Pg%i(r)r

range, parall elijy 3fpRating m sgle \h Regpe

ot her beam ldatsaxt@blegvradrsnmdrltmgmsethpﬁm; white | Esm@cttmsbtemdtta s;gnalahl ch is
some in every s@ert f ﬁé‘@?fvéescmw%ﬁh%’t‘g- (")78’ @éaﬂ;e%sed to
a large extent By s B, aﬁmﬁ" ﬁ ﬂf; 80

sui tabl e progrmd:r & icdnsputef QAP W Qrgrea‘&ﬂldih pla@dr suach préduck
si gnal, apar® flpsgndeglsc)rbe @lﬁsumbé hm gaiemn's Sheoabsprption (of ¥ al%ggzgq ke sg(m of
summati on sign r gsm‘l i ng
to beans of dif %ﬁ@ﬁhoﬁp%a m E@;‘%W s Eaﬂ N
conput er. sectasmecadpaﬂjt nd:uieampei maﬁnts&ﬁg ar(g)asa;ﬂ st:tbsenuaﬂﬁ) drknumie

conput er na>25toW1§1° iatgysto améﬁvmse{@ @ the sigaaharprysensipedhent i ng
20  less degr€Bihgol %ﬁﬂ‘ l? ‘? % Y St ,?“ % d

el enmentary area, LR Ly | t&bs&@dotpﬁﬁ&an&iﬂﬁde the p):curzeaeat omg
met hod step (e)cuﬁmg pﬁléilsglfade hgmn an& {ceowntarytm byu the

ot her el eneno arsyntaroea:s tl&fvaﬁalod opla&n@no:s fi ce“‘-s f“?&‘ a{’f‘i‘et

252 may be t heplammy slicp it il ghategpr géggffh“ et s;,gg‘;;li)% r‘%? ;i ed
directiy to thego @{’f"?ﬁ ﬂf thiion may 48 tedbrthatien2s sadiunalation sgRAIOT ONI C 95
function 25 m&ram uaﬁ@u&ta@me in 253. In th| be| uch t hat

t he signal r3éprmtqf tign) ve may \ke of diifrre ? ﬁ\%
absorption of cﬁ‘égg‘lﬂ’& ar ea |s succes&ﬁc rfgg (ggcgirﬂmt sstlarscégSZSS

sively nore acGbttf ? ‘dthm&y meﬂmrfwonswhmaesuueael n
and in the absj m(@fg( %&h 'ﬂte‘? S!E‘L\Fgef:éél" "&;‘?’!
produci ng om0 CApptidati6d | K@ 6“7@}016? (Seﬂﬁntwy nﬁ %e ot aﬁ&d& ﬁgt'
the 30 sent at1l,47ih53X whikke tsvarﬁnatmndnAppﬂlcaigsomm umme @cilldt@$ [R6Biponshe super-

el enentary ar ed HiSARRYER%si vel y pl anar sl i dmposed onjsdid s@eamﬂdenmmdhmhat

the higher orde S (nultlpI|e°'b ?%gﬁ%ﬁﬁg edf’
100 be e absor T AL i S T R
explicitly, mnmfhgﬁ@ﬂeefm%g;t éllfaﬁdatplﬂ‘&y dbea t hEAfme:mat bbfbnﬂguctklgladtftmmt i on
signals. 95 ofplagamslicd pfng TespRRs ?[w}eo iagiqn pf gbsorgtion of giplagary
the radiation) FPsEHepe d‘fl“cgn‘t"m""m © sts B:‘a, PTG shebgg L © | qn(?
m ssion of the radi ation) or may be of d f- one or nore of th
| ower order fact @y pfoeidiog e @hirabify qibemb (a) provndmgaplura]xty of sets @.
exhibits a é@paﬁaﬁtﬁ‘@ f% a‘th&c'g bre i ¢ "o‘ﬁ 50"
desori bed st afLEPES, Feaee iy tl\h'u&gﬁfhé LSl PR TR 1o
Figure 9 of thebsfpist BOS corfespoRdiRiide 6f du frédgondi seapfafubmnﬁauycnafaﬂatuem
100 has been nuidly pirellet biame of said radiation slhthPatOieﬁﬁtld radlagon m thmmbd‘fﬁd:

ne or

to Claim 25n Bige of spd dicegand,the s of < 9
more | ower Ord%ﬁgfﬁ &%ﬁmfﬁl ﬁfﬁ? ﬁ %sxh%ehlglﬁ plcatlonzo

nal s define an mae, | | at ory conponent super - t(b) pﬂ@vnsxng\pphmesaf ifxzror s1gnals of

i nposed on said @J%;l?‘gl"ﬂ’ﬂ"glaateh? Mﬂg'@?ﬁ*’:&l f‘”%’fhﬁ It@r{;er%mo gfﬁetguves%eams %%EF@EE -

produce an (996!‘ r lel set, said factor signals being d
sai d represent %ataﬁél sed]) s:ﬁ&%ﬂ%ignalsoatae r TR BRAGIutie funQios lifictiding A oscillat- 125
representa- step function in said variation of absorption. 45 don of the

vari ation of absorption of a 4. A method, of constructing a representa-
pl anar slice of a body with respect to pene- don of the variation of
absorption of a planar trating radiation, which conprises the steps slice
of a body with respect to penetrating 110 of:

radi ati on, which conprises the steps of:- (a) prOV|d|ng a plurality of sets
of ntbeant (a) prOV|d|ng a plurallty of sets of ntbean150 data S|gnals

o, o Y b1 .



of the nunber m of effective beans per |lel set, said factor signals being
derived fromparallel set, said factor signals at |east after a
convol ution function including an—esett |- at—2125—-- 21 -- ——
1,471,531 21 ing conponent
affecting the initial part of sum_ of said beam data signal nultiplied by
sai d convol ution fu Ilﬁﬁmlnu ngl)“lm the zero order facté
signal, the next ad riving for a particular beam ta
beam dat a sizqnal s of the same set rrultrPI ed signal a summation si gnai by
formngthe by the first order factor
sai d beam datiag Shrgpradnt raﬁtctmaokheeldmkiypart ai:lj amem sajglebeam ddwat igngli rguidglied &Y t he
same set the z®id °E§’P‘d%‘?“ P’&E‘t”or i g the"ﬁéﬁ{f’m fqﬁ‘é{?ﬁignﬂn‘ﬂ?t‘ ?q”’r%ﬁ“ b$° t he
second order fgipor %,SI [ﬁg‘g y s’%’ MR i ed
and so on to tdim il widttRawidata gn@extumpnedtts;e bd,gtresaean? atb}étghMoﬂc thESsimeDEedel‘
factor signal,th¢ feeo géudaa_!lmbrf sxgw,dbrneitaadtactm srnn%k(;?llied badh as?gd ot;b?f#mdazlr’alt

S O
Si gn.al S of th ﬁ‘%xrst,gt?rdr fa%féf ﬁh@i‘ﬁ edfoﬁ er fra% mgngm Tt gﬁw S,

1

miitiplied by Rhenssae dhedb SPondla) 8V 13 GMR tiars Bhta srgeéaoect i ve
summati on $g g- mtﬂﬁ‘lﬂlc(B By @it @3sed oRled RSk Gghal ABGR,in every set, respective summbrivh Sighy

repeating met hrad sepiepre( g fesied lrawspect (d) dess by rr%eaﬁrtsr mesh PlEaim resgiest a

si gnal s, of e d§ v mi ignals, ach said other beam e er
gnal f %g?im a%g"lf:%:;gg :%g 3?%%@55 %gdﬁmi Eshc?%;ns re geg?g mt y

set, respecti VigisHy Q) in fr2iddl | gh Efle
formthe nafs dﬁy‘.adhe @ athem (C) béam daes sigmils ta&unimadeus,omeshe aI S
bei ng perforn”ed(ebrﬁ(’ftnhé llbeg‘m of pm sd dathal abeé ‘tealg§11 ch © 0
beam data si gjgHs a g&f "E% nf.CELF, rtm ;‘a s“g;
summation sig r sidat prswaa signdd pa:sa NGfcsed D bigials bverlapping

correspondiedg toatseptivs obfaiddcibgarg ates,Set S_ | gdcippther ig time in etsh @fway that groups
mul ti plications{fh P%“&Pﬁjme‘f“é’c’t r(e) ’80“- of n ré' t Vhigh bave a9 éﬁe"ﬁ‘t“&r‘?‘e

the signals tﬂfﬁ, feéﬁ" Tra ¢ sppiepselly goguc

a signal repr esg)rgmmgsanattu@eo pétfiemﬁng&hgnad difigeb&as o nﬁ@ﬁhﬂ&- 20
t he absor ptZﬁorlcomtolusm dlneioerismg auqh &r wapro-  secting a eavhﬂaatehexemm arqaned the such

a way that gr asrl IEtger & e ‘“{: ic fo prod s‘@f‘ “HFS""E‘F‘G)d

whi ch have to ﬁé Ja s% “°" es?ﬁe eaﬁ%nt gr ?f‘ & °f m’g m%’{, sl ce
@ n'f‘eﬂio 1p 44)

are forned at substantlally the sanme tine, pectof oth lerh 4yas lop saidDpladar UC

sai d represgnt afi &method accordmg 0f§laltnolr,ﬁa her t Hige, Shereby @fcommud Mmgml s (9)

sai d osci | I*8t of h’@;q;@ ﬂg{% Al GO 8SR n“gcl"pqﬁ ‘grrg &l
proc oldic

different set Ssxgnﬁﬂﬁla’s N 15 GRich Ghe kel O e o5
secting a par tdacusdignsl oflacsseein il hearsﬁaessifrelyt hekdlug eneapdep e esh ﬁmttxplldd s6dadsel

repr esent atj on"Yltl‘te facy %E’i@l? “E 01116 e@ucevebr By FUVFé ae signals, gkex ésponse
to a step f ancgﬂl;:t o gﬁgé‘g sto y<lge i ary
ar ea, s& ag I btﬂrfor each summauon products bemg shnfted sideways by one ﬂ @dod

repeati ng net rsiggalsinepch (af?awasrtqrmve peedspeot fot Iaaeh bedmedaentigonly ar eas of sai d

pl anar 5. netve s mi, 2 ethod | geqopding; tp 64 p or
Consiruct 9By SRRt ¥y £ 2P e

mul ti plyi ng bemam dak agmlsgmals& ov&aiiemuﬁetn bbeassi @fata sipyial Saadl dh Qh the s8- 15
met hod accor drsnl%l %Gt’a!:ttbatrm:ss OBPtpﬁucswgméﬂ scepsiye amQ\etm the rqghtohpebsng of myli ch
each beam 45710 Xmﬁﬁn Jﬁgf gﬁa g%ghmﬁ;gnﬁp s g’aréf succes fve m sulgga 'al of a
set is nmulti pldme e Ume eSSl vel ttalke gﬁs

succes- by the T.axtmthodsiof nmhtsuc d @predaga-Or sxgxaqunul@ded bﬁls\rceésgtveb;acmr llO
respective fa r°f §‘F P@ °ftabﬁé@n°n| ?ﬁ?’.&lﬂﬂ t%ﬂderalng'eﬂ whieh @dmmﬂa%ﬁ als,
o the proo” BEs R FELaRns B s T e

sel ectively accurrul at | n a tKa©\Bhid E

| ocations, the @} pwdmageplh@hatormsaf baaa fngnaleamhhshammt |be)raccum e:tltmt SN

bei ng shi fted el §’t byized °fp 2% syreier sufpsigotiafi. pimel sapdiags derive
the respec- fofresbadith DML i1y 3‘&, le,t i I8 5 T togRad i g process ©

9. A net hods a(be:ﬁfsdzlf ngd Trﬂ.'!m@btﬁirﬂﬁte @lane’ 0fO4aid40 10, Afparafs,"RE NoraEsd aliepg- t

Clai m5 in whistde andgthe rreqpinf signaly corespoiding msh tay Ioifclatvaumnb;/absheuctnh@ a 1’0

successi ve mul f % %’: s @i “‘“sﬁ i e“FsP%FF & PBFf or med
firstly on a be(;%%%?}lgg% Rianey sihaf BomO \r)ge"f’gam Koy Whmh °RPFeam data
si gnal andet hetre airdee rupwend tdhlﬁwed;lﬁ@m a &d’x)ﬁohsuch(aa avmgu-cet Iaﬂt: pgrrﬂiu;pSf eds §fr aduct

signal s cessﬂ\? F‘t?&uc Sia the Ehﬂfhm/efdtfo 2
acconmodat ed g on E’J ag “L‘Fg’?{'f 4%
nt a

storage | ocati on are forrre successi ve
mul tiplications the sanetrrre approxrnate
to the products of said beam 7. A nethod, of constructing a representa-
data signal nultiplied by successive factor 110 tion of the variation of
absorption of a planar signal S, and | n V\hl ch further beam data sr g9- slice

v o o

sﬂﬁ
n

7:-




tion function, beam data signals where m
Is of the order (c) deriving for a particular beam data of 50 or greater,
the -stghals—of—each—set—repre= 125 signal a sunmation si gnal by form ng
the senting the logarithm of the absorption of a

1,471, ponding set of
subst a@y parallel accurulated in the ,Hﬂmﬂ l ZLat lon are 65
beans of Said radiation in the plane of sal antially the
sane tisme. sli ce and the sets of sugnshs correspondl ng 14. Apzparat us,

C

for consTTUCEI NG A LR Sxicanaf] | farailtV SdimbiBred & the UmePlrik ideltiol
Or i ent at e eards bt Isd D e Mg-ubla}&t i kR8I R el T
angl es i nsliai ghdpthenes of signals correspondingl anbt: Asvbarms, ok cmstbm a/\xepﬂnsen-es pect to

pene- b)a ishyrte eetsoff p b?%%‘)@fmfeéct‘ “s?f I"é“a“t’ fﬂ“@&iP t8 on whi ch,

conpri L di m“‘u:c“egles in saj g{:fe g,:ishe‘_’m gmg? °°bf° PRE opgler of
t he nunberof(g%,,dp &%&pbﬂféﬁ, (a) a source o a plurality of sets

of beam paf ahd ehmlset da:ﬁdctivad:tems pirgnafas : aaourcteeéstphaﬂitseof se'daf aeasxl gnal s, the

| s ofParaliel Fetswaid fag U leas) aftery flatassigngls, f
¢ Iogga_ g bﬁf SR N ﬁg{ﬁé Qim‘o’\'ﬁsf%? p{f? I"%%;f ombsmﬂfn? bl @Iuﬁsycfrgng{ oni ¢

functi On (c) derivation means RS [Heditalighfspeet oblsaid dle| planp of a:hdl alicepeass (c)
derivati omvmmudnmgnmﬂm wpl lweém ang) fthessats (pf Iﬁlaeﬁ‘s ﬁe{f@mo ng ttmeﬂspl ane of

sai d SH cdata si ) Ef"‘t?e‘“smﬁ‘jea 9 B “%g'@gal ﬁg&‘“ﬂ? PrERiptee ¢ and the
sets of s{haF St Gl ot Gt Giatatn aba Sudnat s,ser&@mefac&reigmsy set, said
deriva- de uar el llheh‘es o idemtsiphad fam wm‘ &éue:ptvarardgmd; frih a cob4 080 NeANS

i ncl udi ngmﬂ?mh@ T sighah ‘Q BiYenL eq f. sald |urality of
beam Fergnag “1‘ be ﬁx@?%%j} gﬁ()f mgté,‘ﬂ?‘ f(,}%cf Y I;s the sum
of the regi@ﬁctﬂ,e/ f da@Righels, Q;oﬁé de&e#mearsﬂd dedfvaved froma
con- 80 ofrhk sanpl seteuhﬂibl)edtbhehemmd ordate rtiop sosary indudingaheans fpolftu'mmerforf urgéti on,

t he next gl andesqrpn opeftay BY sa‘d pl““ f S@eans for
deri vi ag efcﬁra’ée‘td mﬁﬁ%&%&ﬁ |t m@ﬁbbymt ¥f§ﬁf’% ‘?gctm A

sunmmat | on sy aad Sneiix@rfoa fgrhnitg adné Tsyim OSf b miexs i adjaceht, bdaﬂneda&eﬁgﬂlﬂ oad)macent beam
dat a si gnajnematigy sigpalsj commeapogdings tyrfearp Ofe\ﬁé‘F‘ s é‘t“lﬂP!a‘%ﬁ’eV dﬂb acphe Mane set
mul i pl i ed %’é‘ o Ofgqf 1:;;_ si‘ éﬁ |‘:ﬁ§ mng far
85 facjgpr pg;dgclga’}gn ,@sg,,ﬂg oncig;sur,- fgca,nggnal a8@6dorD veﬁ@l urality of
beam dat aaidiefpmet yt«a ste raige, therebyat deyive the attbmsxgnat he sum of
t he respeé‘t‘ %’;ﬁn’ t a r]al 25 E‘ﬁh of said; plyraliy o Brem ety sighedm dat a

Si gnal S, bemg ud{zr e d) sﬁ@ﬁ&fvau%h%@rls’fum; m@lﬂtﬂnémans f or
form ngs t AEsofpHsA o hR&ent milefyhe sahasoSirgiiged $haoin dplre- summat i on
si gnal s cemlsespmedl teb' h@apmsamﬁ ferantionsthe mpltiplicationy reduitsd te Ifmrnfﬂwr st order

f act gbsoggrigry suff o FegPaqUiEele-i sigpals w 1%t h
5220(3{1 adlréﬁgﬁte tﬁﬁ%ﬁﬁﬁﬁnsaﬁﬁﬁé %z@r%ﬂ&rﬁ}émg@ﬁﬁétg? fac 'ﬁ:‘:r sl ge

to of 46 haigh@NMBrd&e factdd]|sighdl (@elrigld t Te of eguduipdicasions by ﬂahds

r epr esent irgspectivechearh slava ignaly) aof unlm’dder 4‘96@6’( °fs Vera
desired sdedfomapherftsaif pummation sighlsy ey Y0 e a ap’" mép ?o
derive the fu Wrt@p a&a,,g.aglm Rl 1R eﬁ&ﬁt:@tvdhﬁﬁl have to be accumuated are

for each ofhick @ahdlofhere af the owef oidaamtordabmeélagsubsta@ﬁﬂs(éx syl dmgubst antially

nonot o#fi c § ¢exhibis a g riefd mondr 1 b far; g y the
(d) said %ﬂ”@mﬁ&ﬁgtt dyroduge |mtﬁ§\§ ax;r%.%g: to%ms otydx 18

el enentary m@@w&uﬁu&&eﬁg to rmuuﬁlml MW NélenfeBiad} Sar&d oaﬂfemadsliw&ipmn oper a-

\_J

sively nut emctahngumfel moudriphings bdamd ducop signgl gepres¢ntingythe tabypiptomef ons

requi r & tdatf b br‘ Yo‘i‘tl ‘ft?fer gmgﬁgweet’ [RETPR B FERSETS) ik | g

sunmat i on ﬂﬁs@&fﬁ g"’ﬁm:, eam 100 nentary area by the beans
I Nt er sect ibgghet factor sigadlupSio raertra] ieda [ nlSeﬁﬁpatamhecha‘élagnthlamwllZgB respective
el ement ar yt fo demeethe mmm,wel% ymeamsa| & Hf mawbleh % - each to a
seri es>40 orlﬁ":lgﬂg |a e loca ns,ﬁo(ggofc%:ﬁt:gwalg Elmplc the,(:\l M plications
by sai d f gk ks %m S EDETihe oA uct tRipRiaGihd boing Godtoritd | poed | 1

t he seri eStheOlfespBﬂﬁlv aﬁc&tsﬁgﬁﬂS of the dﬁrﬁtfyementbeatmeati elgnthmdmemdftesal d

sumat i on sl% &rams accordmbearﬁlaiatlé i g § S‘éfFes fm’ 3:: %@‘m’ aﬁrﬁg each 105

agnitu
ot her f"h e | o ‘%;’9@% k4 %a_upgn &5’& tdhg to O aim
10 in LCEeSth g,hn T si Undd casts;edmarneheddmnc Bppodkenat ondd g20f t he
| ower or deset dvalap @r timd iarsnehch wdy tBailg®bgnt pradukty of beéd beamedataj signal midtipliedsi gnal s
exhi bits f defdict urignals r ghicks abate nisnoke by pusSessiye 30T rsigpaly Spdrinkenst e sum of
summa- tonic function which is such as to produce tion signals
corresponding to beans of dif- 110 the effect of aperture correction.
ferent sets intersecting each of a plurality of 12. Apparatus according to
Caim 10 or elementary areas of the planar slice to pro- 11 including
means for rrultl pI yi ng beam duce a 5| gnal representl ng the absorptlon of

. I . . . oy e



that in operation the successive multiplica- wunity and being such that the
products of tions of the different beamdata signals of a successi ve

mul tiplicati ens—apprexirate—to—the—125-set -evertap+a—tH-re—thsuehaway——

that gr oups pr oducts of sa| d beam data signal nultiplied of product
i gnal s

I uccessive factor signals, and neghs for
: ST T O
23 addi ng further b to succes- of said el enenta rea,
t hereby to comstruct si ve products so that47ibm initial and added sai @3
repr esent at i OTT;

—dara 1El r
subj ected to ov“""t“g,gf;fﬂ;:‘sﬁitﬁ;\[da‘a S,ﬂ}als YRR YT éﬁsmfﬁmcqﬁ t A e'glf ?%‘g pieRg

vle

UL

mul tipli catl ONSbeaift dithC fignals \uey subjaadd ﬁ)adwdrlapcon\(gl dd:‘alo@dﬂlafotynébhnpﬁﬁmbﬁecﬂ@ geich as
to pro- gr opipg; myktiplinatings) dt Slsh rvm thefn is <h laenyadution fbetwndbms ach avée Phoot i n
Sai 0 represeAt o, IR ppi v T %ddge,orts R P
response to a Stafdu l;Ilyuii{a U dr® ButbrhhtiSally bﬂfﬁﬂﬁﬁ y an are 70
aut omati cal | y aincowiuplyitgeseans. of absor pti on

70 in mul tiplyi ngé.nBpmsms Jaﬁcordﬁrg @r Glhins 194 or cﬁon Tl‘t@@%ﬁ’?ﬁmwglaﬁwmm‘b 20.

A et hod, oflocowly'zfr tsit'eﬂ rwe§< a delay © of %}‘1 té&lcéﬁrﬁﬁﬁe-
network has a dgf ‘? P “%f cptcg,ngya,se@ theaste@t{ Mce tine
whi ch is equal §d dflacet a y with respect to

penetrating radiay, i marapictomtgl encratn sslqr; 1s of begrp 75
whi ch conpr i iseswhitte sagftgl eqiscubfing) aéreorb findudsed t ié’f“&ﬁ&ﬁ.‘fig? qf'ﬁ‘\;dﬂ,sg@ugﬁmﬁm'

(a) acquiring al’1 ; l°fg$ slttl?t f PrOduSHNG philding 2P 3f Phrklsel BEAIHisag T O
Claim 16 in siplicatien § %éﬂ R ﬁal 5 of e@@horseltmngpméslsntandm setsylfii ch

parallel 80
said recircul atrr’r ‘h%?&%‘?l g SigneE £ Umr“;‘Eg“sft S A1 R

_ f ?A&% 0
absorption % auﬁ?t Ll 3%?1 tHe | prodi ;@Tﬂe rebr se %‘ QL[IS@EQ) Q1d s1gna1s being
correspondi ng seiculedngpetwaikl el beam; of sai dcmﬂd»dt loqitl b at smpldig/ pebicdsé avbixht

mul tipliers. rl&dr\maraen, for o ns;a m sesardmcmhéeasretoé fgofet 1tg overlap 5
Appar at us accoriﬁg sﬁ %ﬁ%" S‘%P hat Wtye%ﬁgwtﬁa‘ta&é‘tﬁtgﬁﬂtﬁly o
paral l el  8Gsor Irmlnuﬁ di rt’(gelﬂerQQE #8162 makRduth

orientated at dlfferent ang Ies t|on t @ therdnat of Bf béahne products of

group re- é@} rcaqr&w Bli“t“ll% fg& s P"sd“tSeﬁ“ QFS of fasior a@ifﬂﬁ o
eeric Gk btk e el U i s Bt
19. Apparat us, igRkheCloyatintlié ithe Whscaptlof of §-cor- C Skl sitfer Adk] o @&Ro end, Set to

overl ap sent3ti Uwonﬂingtdqeof\ﬁahmatﬁallnmareﬁel bdass)r t(dbcprrdﬁtm the baamsctaamlgndb lofya and

to each have an%*ﬁﬁe’ﬁw A si“;s Hea‘rflgi“ 3 ec_ Rl %:t°ft5’t‘idp e-
di stribution ackRBScl tes M HaeklicVbiant ﬁé s,gnaftgfneai bi Y zef,°\;\h
conpri ses: - at different an@t@s ﬁlsiﬂﬂ@l’amﬁl “de rom menﬁx |t6nanpfdc&teuﬁneadﬁta&eme1ﬂtee t he

centre of tHé be ﬁma ce a?f 0% Q§e°fgfﬁctta ISlrit yf ¢ sairbens begfm tha signal IS(CQ\%
provi ding a serﬁfe"gl‘;tl}; rof

e
the order of fokainGt bhd acdd Luetnglaertvbm treﬁ'teg ive gﬂgf

greater, the sr@mls cmfvoleramhfrmetonrneqmmgem convohgfioh Opegatipy, ,entlaterm ned nurrber
of finite te‘r‘)mSOSN?“Y FRRoRrgh ﬂetnnsrﬁerm% afabsdE pt“r‘d@ng ‘Fe SFSlé t_ signaln togéthener

gw :
H_

.‘
)

(‘

side of a zero Vgiﬁtf;ﬁg c,fsf ol Sl fbée Uﬁ%ﬁlﬁnﬁ I>/05

paral | el beans nals, corre at| ng the e&m a &hs&s&xhegsrahﬁctp ntepsec? fwithil
radi ation in the(qlderivetionfmegmi for @vxnaeresmslect bpdyhtosaisttuct esxid e@m@hoxt hat one
of said and“h es“glé‘ﬁ’s" ‘f‘g“é]Fgfn F‘spl‘é'ﬂ 1§ e ng, eff ec. fbr am data glonals is

data tus
correl at ed Wthuo%ta:ﬂﬂlnszﬁ&&mg Qﬁ?strov ik Cros bty 0 it auar Geht at ed
order signal aHdCIEVEani oflbbain Barg) Righalspf a.ﬁlX-xddlitfo&,r emi;mﬂrrgg @6uréenofS the 1 10
pl ane, the sum smveh élaeet ezrm neﬂdmddnst prectingprpangemegSor detectt h) a

sour ce of asger pl ﬁ% ‘aﬁ k “ |gnal
is cor: of whic %Ewada ecrbpthe ersacra ara%ra el @ 5%‘? ﬁg%;@ E

respective fact signals ihgnecondasighcant betatnedanwignﬂr pmsmotiedefdheng [ mninmrr,s aimng 115

providing a Eesﬂfl i nsemstsgag mplipfipd Eﬁ%tﬂ’éﬂm wg dI;f @td i
factor signd éri‘réé ;itl the%b[ﬁ&f IStééﬁéé“% \zaéfé’fphé Gt f ect
of a from a com/ chltof@sﬁd pluthli§t of Waam A lsigd |ﬂ@an@npassm§ctmv Uhd ¢hiBe 4lGMRrsad i on,
and 40 oscil str.)ry corrponent affecting thef fpemlt ora;htapanttdlﬁeren( angles in the sl|2ﬁg

the resulta | t °Eﬂ"“§ EIh DI for °°PSB'“‘5‘P$ ect
e other - Phs, PR SRS o S B s P o
of factor sig- ofbéiéﬂi‘&nadrahraasSttfgihah:ﬂ‘aniroﬂlcﬁ Pl i &Hei diye, afie b@ﬂﬂﬁng méHS ifhlds

at | east some oPfrodist clandlsnrepressaing it tahiorptioth o ing cforage ralepsats sprresnoading i said 125
deriving respective body, to construct said representation. 45
summation signals for a plurality of beamdata signals, sonme in every set,
sai d deriva- 21. Apparatus for examning a slice of a tion neans

i ncluding nmeans for formng, for body by neans of penetrating radiation,
such each of sard pIuraIrty of beant data srgnals as X-radi ation

o o Y " A A PN Y o o,




(d) and neans for formng the sum of slice, and conprising neans for
constructing 60 summati on signals corresponding to beans of a
-r-epresentation-.of-thetransm-ssion or absorp-—different—sets—ntersecting
each of a plurality tion of said radiation at different |ocations of

el ementary areas of the planar slice to in the slice, the conputing neans

i ncl ud- produce signals representing the altmﬂllpm', 1“” ”mﬂlm orage el enents

correspo g to said 125 24
1,471 253% * 24 |dcations apd means
a6 :- he—eH-f f er ent

f or atett - P A
storage bF wg{glnﬁ%i ?Cf orﬁlsffﬁ’ tefb&fmss gl 5 nse yat hs bei ng
charact eﬁl%ﬁfxﬂ@%n@ lar%'fa SS ngl %ﬁg e:gncﬁ,é i nt e 10 f ferent
respect i ¥eougH of aa;actaho:né ccrr&kpaﬁdmgelo&ao Spaix tpbkitfH.0 BndO ne Jf&c afalifyh e 40 :
cor r espotais n%'hﬁomath tgatxpuengt pesy txsortachada:da rvigaal sbyf eubtraauidg frherafgm 40 5

tions whf tputfign  Sreighted PP A1 YA Ve s ubt ract i ng
t her ef r off, ﬂ ““’s"’ a 3 dmy?&é'/’i&a e CKl\ag“éﬁfé DD S %{hg?d‘ﬁyvgi t ed
corrponenﬁ&d on‘sy tfahfbrso'whﬂi wligt ahes ng;31bléla|belby vesguﬁd ng mulbplibidomokithOrs-t hes ef r om

of Nl sexcept rhgf S@n&lﬂgfe@ug‘tmc% aselatpact ahﬂﬂatfﬁ@rs oll Lﬂlarswrgmal s of its

own set, wfﬂl , i gff,‘hféﬁ,?béém S 3%‘;! ed by
fact or's Wik Bgnathd Suelddf ait0gs i rﬁg t iici 251 ON Wi t
res- 4fzspbftling 1@ )Xipcedpedtive @her tohreutfsiglc S tmdre i aqircdbtsz;mxdemmm ef othprectd ve

wei ghltSi npals ; Pwée thefﬂgw&@r Besurmulasian t Weanr ﬁat rhq m'ef sup [eonferey @ s ng

1,471 531

-

di stance zé %:deﬂrﬁ t1lsef';,st s 'CAIB CBS"';!E jm he beam
correspog ﬁggm&as fﬁamg Y itionpat higi ng kigdo the\@tDGaa pat hs
gi vi ng ossuiggeltof snﬁlgmnglmdxqwemamd and lteine mcuns bems speovtdgd tfbre dat a

si gnad® b (pg SHiP R igtien dyon m«léggment Oim?lh‘ég Fxs

ifed Juz sigpy ot si g-
more t hafla gl e ér” iR e el B he e |§mg & REovi de the

signal s i:arndasamwuhﬁtpbmm to peejerr paid hsof ithe ibilified dae sighiabUdprrespoling ma t 0 a in
said st otad goncthropghrg; thin slice of said patient  the beam path intezacting e yespastirg eleni €0 f unct i on
decr e {&E@w iﬂ““ d}’?ﬁ*ﬁbh'“ﬁ"s‘apﬁ@a Wi |7 examfhi | tobife Wi t h

R b

i ncreaS| pge arﬁaq,&m i 4 Rérlg dRschill vl reBSi ti ON, a
sai d beamcpgtdhm gtgxxalsngdmamseolt the talneuntl ateace 3¢ lseﬂ,m@elddﬂ opénermat i n

r adi alt@t pa %%h Hggfl é’G“Y‘ el ng_provi for 6 955 20
proj e n e Lo/ LR paLiai) o memmcaamaﬂga a40di fied data
si gnal s efafthQof thalk orﬁmldﬂsﬁm radi4io) aé Flgarest—8)ne aler teatdmpanguce said

representtaqacfonf a tphuealitye pir Mmlmt@wfsemmmneans for scanning said

r adi af.i offid slicgr said q?“é* s gyl slice beinggt ﬁ%&m around said patient
posi ?%Song,ﬁa@s&; =T s s;é‘P%a SI t;,%Ddl fied @ﬁt?@egshgga ;égeﬁor responding to
radi ati on thrcrugj orq{er e beam pat hs

) Q+ﬁ—S%#GG—GF%%H%*T#H:%%&———t

i ntersecting l{hﬁhi}ﬂ S5 Lh T ST somnBiiod Do 1R s WP fidam pat hs,

detector means for ment. dehigcptingatisebiisedi ati on emer gent from t he

23. An apparatus for exam ning a body patient along said beam paths and
for pro- substantially as herein described with refer- ducing data signals
i ndi cative of the amount ence to Figures 1-8, 10 and 11 of the accom of
radi ation projected through the patient panying draw ngs.

65 30 al ong said beam paths, and neans for pro- 24. A met hod of
exam ning a body sub- cessing said data signals to produce a repre-
stantially as herein described with reference sentation of the absorption
of said radiation to Figures 1-8, 10 and 11 of the acconpany- at each of
a plurality of small elenments of ing drawings. said slice, said processing
means i ncl udi ng 35 nmeans for assenbling said data signals in

A. B. LOGAN, groups, each relating to a set of beam paths

Chartered Patent Agent. Printed for Her Majesty's Stationery Ofice, by the
Courier Press, Leam ngton Spa, 1977 Published by The Patent O fice, 25

Sout hanpt on Bui | di ngs, London, WC2A | AY, from which copies may be obtai ned.

*%




