
e3. flTrm"adouRilnTlt#aulontr-d

qYIU!1 fr::r'u! nl . (41:?mur )

rnia\1tan?tr:?iae11;5!aT1l!!alln;q:rrdor.iaarvivir1r.t rtiu olni l r{{t14ro

d'ruld n11!d:aT n r f,ufr.r uon orndfrn -,:r:n:T raatdrul:;nauntulu $a:fi11ud1lJ,tlo

lunrrr'rs1uso.t rn{orrierL ! rr1; t trio \ da!q;n-ouin'r: rdalaartrlr..lr doqnli''rru liuri

] . n'r':n 11lda!?!')ntartl v1fiaar-lavt

2. n r:n:r raauflli'ud1dlu nr:rirunrx liuri r?41 (iu1fi), n1:$cl

(ualu i) sa;aerrrirrffnd lnIaI eari;

3. n.rlnl?edou?ou r sqta.: ah {sd u,a sah uolalqfi

n 't l9 ': ? 1f, olJt u 1 n! o \r1 rifia drhvl

l vl6aorlavr r fluui r..s,l,.lu'ti-ru.. (anode) ?oN$aontangt:ri dl:1i6raan:ou

d.: r fiadu2s:draanriseui srrzu rfia'li rfinnd'.rtru5sfl ronidu lunr:drun-nr'' r.tl'tllir
turnto.tl vifiaalavr'inq{u r:rril in r rr.r nr.ldt?olu'l ana! tiuni-r geometric unsharp-

ness fi'ltrrJd 1

or r nqdnilinenLinl{nriu !a q'ra rurJ': :n r r r riu {tieuL:'au erooqid.rl ilu-
ra:gntirunrri fr'r 4''-ir uo {r,irr: flair, qr-tn':rwitie unhlri r finnrt5netl}ru.rlMn rrfuiu arirsl':

finrl r rsnisoeruLjnudnarna l l fin r rrn r rdturltosl fi'aarJavrd'::r11iain{u taio.r tont

r':ririu 'hin:.:fiu r doqnli.rrurl s1i

qun:tid1irrfu1thr':\fl '::!onfl d-r\: -q.r 6 d': i'rud-r.r riuST uahnfu Irtf.rlf
nrtnars rqt: r iu,riosfi.:1rd z n. i'rut'. r'3u udul an;fir:lsfl n.r]lna1\ | 11: I tfudastura

':3!1!! I x I nrrrlfe ",uTio vdfi.:i'r u'; an:fiu ftd rdu n;*r rfuiu nru'lrrr't;t6uuli.t
'ti rr n{r 1u *da:n{u!::nat..,i'e r.ruri.r " rwis fn+l: uvi.ra;a rjluuuluou dn : irri.raqi

luuurds ors *on 'r"lutrrJfi 
2 t. uvitlu,tuia:nrirn:inerlnir s *a: nr l: r.: rr aal'i'u fi'uaul t

r'iau 1 lft.rnr':r.rd i lnun{ld 1 r:!nerrn5r\tra 3 n? 1! t :tto t,'rvr.rr.;rnd4n

*arnlgr5li rr:nin 'il:Irrj'ianr1* MJ LhT ':nu1d'ti lOus"Llr: i
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nrrr.rd I uoasaerlfufiu6r;ri run;iur:os t iu6ua:turntotrl vifi'a orJovr

:@se!.
ulqrJnrdd\-lr rluuueiufid! dln':':l= t6uuuvd0ruin": t6ua (f ine grain)

ua:lfr cu:q'rn1 r.Haarjonfi lf,iu rgu za {5'e

( rdoda;lfinr:vrnaouinerr: rujuaidsdu udulan:d'ulu4'liin rrrvlliir'r
: 6e 91.rfiu6'r':: u:crn]e{fia a a fi.:lkilqnfro'r R..' no\t? z 1i'nerrro qlrirrrri'u 4 dr (qrn

nr:nireolauliarl, ..lulairu) )

tur nto r1 vlfi'e:'tlovr
(llai tun: )

riueu r i.r{io8ad rln':
tio\[ta;nq:J

nQ,.J?E{ | duE

2.5

2.O

1.8

t.)
'l 1

L.0

0.6

0.5

0.60

0. 70

0.85

1.00

1. tf,

1 .40

1.70

2.00

2.ao

3.35

I
2

3

4

5

6

7

8

9

to
Lr

r !oo lun,'ltiQrln lnltlaa n!1

urfiufdrlrn {.r'i flrnrr r f,uulisilrr'r

riu,{ nla rine pairs lunr:r.rd
flgre I lwr \: ?ro$n.l'lvl t?1n?u

ieud r r r;1ir; uorrlf:.:aa'rulfr vr'r1ii:sa1*'1116n:-

rduirutieudlla;slfo {.rrc r duu;sftrrr fisriurriir t
t riu r:rrrufis dtd rfiuani r *vi.r raz6irud lrfu
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2. rirua'utolqrJn:tfiir u r n0ntl::!,to go kvp, so nas uieurrfldllJ
R't{

3. u'rarndl il rqir r .: rau r:olas lfuuri.rdnivr'.r o uvirr luuie:nrillita-
rnuru6rrnajrd r'irln uirtiru r attosnajrriu uil lflou1usr.:r.rd 2 irst rrfur'rrl fia-
arjot rvirla firoJrs rriu ti-r r:.rarrr:n:la.r rfiuuri.:firirt r 6 uyi.r uunlrnrfulii, rru uas
rsria; *r,irinrrunr.lfall lrnncjld r lrLrufisnq'lff 4 u6tr\rj1!!1;ro.r1y{f,,aatlon rvirfir.r 2

Ila6rrn:6ro,r:rrorfiulffnrlufl.rnq'ldIudn\j'r"!,ri"ol1r,$i'aarjornrr,i,rfi'ur0a6rlrr
r ituiu

nrrn':eqaau r ra rdlilun-]:drun r

nru nfuuurr:nru qln r rrirua rxtarrf.ri r;o!1!ainlt r6on r 
-: atlun t:ti,runrn

1ri {iws r fluf': aruqlirr:1f:.:fr r fiqdluru rvirln r rarfllilunrrriru-nrqvlraio;rrrai
tosarruuf;il i'r r ra rd i.ra r findun 3.rrio an'tan rnni.r r ra rd r: r r fion liuluHlnrr4r r:ni
Liaenr{1 itlrtariltjl i

s!l::fr1i1$r.u.ertss!

n'l:nl?eaaU !iU ...J SC 'i.rntnq toD

fi'nuo;,ua't spinning cop r rSutrlrruelnorlvrhri'r ul ancfiuJ.ri tdu vro.t

rnia.r r fonirqurinnrrthgurg z5dr n.:rrlniter:tos rforoux rr.w rr5ul lio 1 (aper-
ture) 15 , 1 riudrgurina^tj::',ro L/r6 dt rrdluarsrrurl rrr:1ua: r ftn:lifi.l
uvis unu rdanilfr.ruarlr:orryuli ;slrLd :

i!!l'!!.Erg!
l. uh spinrr-r.ng -.op 1ur.\Lu cassecr€ *al{n1io qjd.rn a 1\t?s \!rd\

ran.dtlu

2. d.r t vrnfin,;i.lz1iir.r n r:dr u flo rL{.uai Ktp 1i,v,ortl.,: <-,u r rardl{lu
nr:r'irunc r.J-i ir^,J'tr"t1un,rrti.rg *ia: nis uri i:rr]nr:raaor irarciinir L iurfiaurr ri.r{
rr':r:nrrrflnraradi-'E.r r dold rre r'lu nr:drtriou r;!rrjoi:r,udnrriF*na..p,qs
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1tfi 3 uartd'nnw:oos spinning top

1 rau 3a I dr.rnerld

i!!-1 nT yrdlioiriu r n{arr single-phasc, half-wave rectificetdairrrae
0 . r l!.rfl

ild 5 nrndli'ahufi rn4arr singre-phascr full-wave rectifier ria*srear
u.,L 1l

@
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so!!!a3ii r1.r:i rfin 1 1ii-ru fi.strrJd " t a'i{ r'}ttu le.iFltlaDt !1a1?0 l. $e .:*uu

3. nrlu spinning top rirunerl tir runarl Lir5rnladrrfillil r;?dlu
nrmto;d spinning top nhd'rrnrluo qj

4. rriq;lll ;-r\r ra ! ziruaala uriuldlf rir r.rriqu spinning top ir lrrir;oqjlnitiu 6r r lepfit;a {rirsi.u

n11r! ar{3

nrr s'aeoc: uunfr,.rJg'n!o \ In'io.r rangrrri l naq: niflsfl\rnetd'asl*hrffld.
r rrirulunr:niuro I nuiir 1r.;l xd1.i'lurjru r:rcgjlneud 5o r6im (uerrz) nlo 50 :on_l
noiurfl n.r.:u aear; r ifuirrd

t. a'uiu talo.r Sing1e-phase, half_wave rectlfier
i.r6l ,-:ar r lurfl nerr;fulnli )o 1rl
ti.rriu6r rear o.r i!1fi nrvrdline.r! 50 x 0.r = 5 1a f,.rr1tffl 4

2. oiulu ta*orrton sj-ngLe-phase r fu.I.l_wave rectifier
6-rfrl rear 1 iu1fi ne:rlfu1ali' too 1,
filfiuirrear ,.r.1 i!1fl alrdln'ne:! tOO x O.l = fO.n fi..rTJfl 5

rf\iui'/.t,'dfl1..ilr.:n1: .;.:,..,,... ruro"l i ucnll- ,,n,,e.:-\dfiirratfi.adutqc
rirti n rr"hiin:\tfi'u r e a eddl l iu',*a,: n?! Fr n-,rq:?aaarilnBid sprnning top f nerni
u-iru 1 nSrian1rn'?rcou|1a1uia:de rn:r:oTrtarrl'ara'rfirduliriru r'oronrc
o rir\dlqrn aerg r Setal spinning rop uonirndnr:1f, spinning top f.,r!0rlifi,aio
airfu rnlor three-phase dr$nr;*alnanaoa r ral r:r!.iarrr:orlulrrlf !rr1;a.lrlrr
oan!rs; rifu riud,,hncrnlnria .l nu

lnlatn:-:laau i -.ir.rdar fiurfi.nrorr spi-nning .top rLrtr:.;qnd dnud:
qun.:olstt luatul rrnar.trr ine on o..r rxfii;.: tti! rfigrrTu spinning top ircic:I,oe:"1_itflu

single-pna:,r: rruta.: i lfiandq lnryun'-:u motbr d\n1r.l?rJn-:1rJ ti1 i :aun,liurfi
r rr:q:fu'lu I iu' rudc:n1u1r.t 3;:u 6161

n'r reli?ldoui n01f, r nd.: lnr.:qnor.l r ear
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l. r rl r nlo.rnrrlcale\l.tu cassette (rinlJlurn I de x 10 dr utirr +

3. rirun-rnto: r nia$ir?ldou | ?o1nid'lnqu *a;uif,dlhirtr

!@

nrng roP

2. iT lifuralorruuu three-phase nrffllir: lrluuotlis{ri ds tfinmnf.t

f, ai, uvrlqdo.rd r crcl iuulru n r: n'ruroq: r iursdf, o

. lurrar I lurfluor:16'rnrhcr{tr1i 360 o.oi'r

rirfrrr rr"T 0.2 turfinr:r: Snuoul i.rfirrili' 360 x 0.2 = 72 a\fi1

;.r1Uri z rrfuiu

1. ainir..rr n{o.ouuu single-ptrase l6dru rdu liurfi'tn r:a'runao'tn"pirr-

n11r:?rrcounl3 $c tflv{1fl l! lun.l':o'run,'lyl

n.rrsdldd !r;ll ilounrsdeautosnaar rond !:i rinrgli rfufe6ua! ltili (DA)

drrr:0eroruqltFtlrsui r a an:oudrLrzu , i"tuorY.urn rdolfrfi; rong t:liaantJr fi.rflts!
leiooerr;'rtornrnuufiiriru'lunr:tirunrvr irri, so.t nls tvirfi'u net1lai':atatnat:

dru; uav{r1fo{dlnaT sua'r ronor:ri

2. f.trnn0nrjr;lro 60 - 80 kvP

rTnli eo kvp ainftr rn{o\ruuu single-phase

phase) , :,0 nes lrru r riduui'rn'r: ual r,l (nre)

:rj9l r

Trld 2

td3
ilJd 4

t?I z5

1i roo

LT )UU

llr6$ouu 'r

uaauo![u.l

lladuoru':
ilafuor urji

(rir1i l nlo.rn'relaautos wi sconsin

tta: 70 kvp ahnfu ra{oruur: thrce -
trai r1a1 (s) fieodr.r r.du

O.4 lurfi
O.2 lurfl
0. 1 ,:!1fi

0. 02 5urfi

rslni rturrlfu n'rln':1tdaun1! sdtriq\rr]n in.:!qhunrrn:eraou !':a.tn?u
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l![q n1i I c'r:doluurrurol r r6awr.s raia.n:,rrda! r,ra.'

jd : n,rndliairlu r nfo.r three Fhas(, 1\rr li- 1 a , ^",
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lint':nrrlaou

qr-tn:riaifiqdr:Ulun r:r,:r laou fla stepredge vr'r i'e uo qii rflul rrmcd-tu

n.rtt?o.t stepweage dd::u; rviri'uflo ao de lnuliir kvp $a: nas rvirfi'u uji,nr:
$dlil (sA) $o:r?a1 (s) d1\fi'! ir r o4o.l r ant r ':rid1ri{r-,n r': ntqaou r ratirqnio.:uir
n,.| ga\t stepwedge rlnnln ne rr:! err rlJ'liluuia:du rvir 1 fi'u

frl r ula na

uhnrr?at stepwedge :lr r.fl uu nr rrnhra'rriu r iurfi'uluun'a s n rr $ciac6l

ar:lnrrllilrid,r.:fi'! ! fiun;1 L du ua:riri r nlorfnnrruni (densitoneter) a'rq13

t flzrul nuas r darnduliflo r aondrd! netrnil ni r ?lurn-u r.o ( dr: r fudrn rrrain a r.rd1t1u

nrrriruarnSrrd) tolrlnnrnds nr': o; atjludu riluefi'u lriu a!{noqifrrd 4 ?ro{rlnnlyi c,rrl

riu r:rfi::r11fne rl;ito 'tdud a 'lunrvr'lnfili r iu loo I Uoi r?tut{ rCo r rlufira--rl6.t uit
lfluu nrruidiirulflliiud 4 tor:aryidu 1 iT riu lvirlr nr rl unnirrtas nr. la'r1u6rd

?art uia:nlrlrinr:rirsrrnnerl ni'lu;u'ud a oosn'rnirrr6.r rfiu 15 rtloirgr.lei

' nr-rui,.rltntjfililuntrrirunrn::q lfiui1 kvp (Peak tube vortage) ir
areldrrllndfidrllir.lr.ulvneuqpr nrrr.sln i r f,0.rfi'usirnr.ulirs6'n aid.r{rnaoa r ons r rt un'

oT lc:Ll ldT fiu rdosrrnar , rqno'rsl'::n r': rriu arqnr:1i'r, uto.: ln3as nr:filfr.rLifi
na nlalrinn r ifui'u d.rt;$ar alfr.ror rfiueirusir\ 1 tosoiur;r:ufldrlilitYn lquvi'rdrntrr
ae'ruie.rfintiq:!eraiaohurcnrryr :qr:a r rrarr 5si

a rln:dd1i1un rrn :?aaou

qiln:idli1unr':n:rq oouai rldrlfinri li*ri Iq/ test cassette dsarfi:r

Ffnn,rtatra\tta!5si rdoai'ruf,'enaT r eieur]':: nouailfqtos tou test cassette lriun

l. airuduqji'truun cassette fnllunj-r steptedge referertce unit
rJ:;naua'r a

I.). ;i1u!uqn s fri uiuvro.r ssn.rdlin:o\ d{\tlt" t\tfi (Bean hardening

coppe! fii-ter) ahniun ':as5sddina"'r'lruiidasn lCoarn-:elrir (fog)drrq:Srarianrer:
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atmara-sb|fiEra'
caB
3tp

ItDaat

rrrDw.

-.-]-l*.f
*J

ntrota$rrI

1Jd g urr.t6i"urj::nouuo': wisconsin tcst casscttc

'i. i 4. hvp REGIriN

rNFonlfirro{

H!'L rll.re,rfrqd

1Jd s a-,t i lgtttnsau Kv' l-es: ;31r* .1e
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n'rluoirud6o lnr:nr rrooul i
t.Z uiun:lirldfi'uisi r fiu seiun;rtenurrJ::u.rr 0.2 s!. lnarrr:da.t

lirnoouttuhuduo$riuudliriurf,Co\r$o uiriudrqurinar.rr6nnj'rrdnriou rConinri#

nhnurtat rtnlo.rtlalflr-Fsqdun trnirrnrj.rdio.rn'r:

I . 3 rraiuoq8 rOul1d rrlufir I ado.lso uuireiuoqs rflurtdr: I c'r: rrfurio're'!

nar 2 uotttutufiu d'r:!10luo?og 10 6\t 14 dot uoeurn r rJu#rdr'r6': riun-jr Refe-

rence holes rios rndrdq:lrj! stePrredge 0a1i rColi't nanrrlaidrsdtt (Reference

density) dlnf! t fiuth r Ulul rfl uufi'urjosr:ot5n uornds dsrlunir stePxedge holes d

q:i ueiurnol rrrrsdsrnili5nerunurirtrfi'u r iu6u 1 rCar'rnrirdn ro sl':frvr11fr fianrrlaiul

f,irunnirrrlfu uia;futosstepreage rinr:!rfiufirlat l' 2f 3.'.. nrloiiu fi.l !a?

,nrirdrlunj, "copPer relerence nurnber nlo cRN" 1u KV cassette ursdni{

1i*dun:r'ie r flurr rnlo.r$o r;lrilduudun:fieldttut'rfl (1urio z)

2, eieudo{1u cassette c: r:nouiru intensifying s"reen i'nt rf,u-:

uilrerutetir.rfil ndrrf,o intensifying screen floqin:.rrYu reference holes ' !
nerulrrlaunir intensifying ".tu"r, doqjn:.rn'u stePrredge holes visti'rCalfrfi;

n?Tr !lL/'l tctJriot ne ruaituf,il

tldrrn:rlaou

l. \rh casgette fi'snd'rrl ri'runrn lluitl;dtna el ua'ro tjnrsdun"rlto't

drud rflu r nlo.rtlotllrcou

2. dr tra0anrlfl::11i1utjfioto.r cassctte riu 1 d.m r.r1'rs'r ruliarinla-

mlnr:ua aotuieir rna€aff.'rnrire l;n1|i rfi;drsn1:lnif,.rrri&u:nfitduqnriruto 'r step-

weage oqjludr.r 0.5 tl\t 2'o (dtr riudr.rneru;id rnlr:ala'rnila rnrirunrlf':d ) n.u'

rriu {lotos Tisconsin test cassetJe

2no

aj1.mtfu



210

Stepredge hol"es

t. Iiur.lt:t.llJ ( standard cur-ve ) ?a\t KV test cassette

BUU chiarg Mai Ar.(t

17 (3), 18 (1 ,D 1985.

@pper Rcference

Nuaber (CRN)

r0 90
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88:
OO3
OO4
OO5
OO6
OO'loo8OOe

.Refet€nce hores O Oao
n. arrdlirrn Kv test cassette

Coppe{ aeference Nuober

'l

'l

IL/
1r,, t "-

1d ro

f,f rcci-ive ). ,'p
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Region of the
cEsSecte

Focus-fiIn
distance

kv setting nA
t

tirne in seconds

A, 60 kvp

B. 80 kvp

c. 100 kvp

D. 120 kvp

50 car (20 lnches)

100 qr (40 inches)

100 cn (40 inches)

lo0 cn (40 inches)

60

80

100

L20

r00

100

100

r00

o.l2
0.04

ry
1 . a1nn d1!d1; uiri,r rrjluu rfluunrrlr'rff nirrYu'r;nir.r reference

holes fiil steprredge holes d.tc;rllf r:rvr:ruir cm li
2. rrnir cm dliuhlUti,uir kvp trnlfr':lrnl!1u (standard curve )

tas cassette rlu
3. uirir xvp ddruli d.rq: rflui'r rvp c'!s doon!'tcrn r a {o.rtt: dru4rtr

l rtjl!uu rfluulfudr tcv dfi.ruuuarlnruqlficlrlu j,r lo{os tung t rridu!rir xv nar;tadau

nlobj ir kvp lude.r 60 ll\ 80 \in, :r:llarrrnali !.dau!1nnje 5 w rir rrJudel

I00 kvp {ul lrinert:urnnir I xvSr

lunrrriruarlrrrrll.r! {rirune'r rOatou rtr?o!f.td r orr;sieudrio.tnr':riru rvi,

rlu fi.rd r flornftr'rcflld{rh ur; l ilu ua:anJfurofslnrs t{r (scattered radiation)

d'rr;!raliarnlFrli qunr&lmirudrulf r :rnrrtto! t"ito\ta'1$tdf,o

l. naorlr{ua zntslnelriou uas

reoal uecnrctrna:ieuuerrroqint.rfru{'rlffu it\tu! rrovr.r\oonto\ti{

n rrlrJd ll n:srntvriouuasl:avviouualqrrneoabbonlr4iaruuon rfia rr5uaiua.rruqfi

uttl tuo.riun.t.r{aer.rr'runri.r r6u\{uto\ flr lrndaiouul.:atr uelturlldoonu^d r; urntai-

ftdoonlrrrnnaoa t oni r:ti

2, fieninurtotJ tttl"o\f\d (collimator) n':s aT ur, uoont€\t5\ttt:fl

freninllt!at rwta.:5!i d\S:c!! t0n0rrdrtlni$unlrirrtoonr:a.rJsfi uaunlonirllif.ruue
hir.: ua:gururr
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att'd'. icrtinrtl.:1rcot !!1J | ?ftr{a 1firt ga i, 
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