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I. Dt'lROWOTICII 

To uautaotunJ'8 alld uera of INl.tipla canon toma, the 11111-

blli ty ot ault1ple oeboa co-pies 1• ot great brportaaoe. TH uere 

ot auoh toma are 1ntereate4 lll obtaia.lng tboee which Will gtTe tbe 

auillua oftr-all legibility tea apeoitto nuuer ot parta 

The aanutactvere of to1'Jl8 are iatereated in prod.uiDg thoae 

which will giTe •xtaua lq1b1lity, 8114, to thlll, the ftl'ioua 

taotora onter1nc 1Bto the production of auoh tol"IIIJ is Te:ry illportant. 

HoweYer, ropr41.eaa of llbat tactGl"a •ter iato the -,roduotion of 

aaxlaua legibility tor a oe:na1n n••r of oarboll oop1••• Ulll••• it 

1• poeaible to aet up a atan4arcl ot leg1b111ty ad to CICIIJ)8N eoptea 

produced wideio variou cond1t1ou, aa, tor: eDllple, weight of paper, 

kin4 ot paper, apeoitio carbon uaed, thicmeaa ot ouboa ooat1ng, 

et cetera, it will not be poaaible to detemlne either the taotora 

or the extent ot their contribution, except qllite bapba:1ezicll.y, 

It ta, therefore, quite 1aport8Jlt to the auutactven ot theae 

1Nlt1ple oarbcm tol"IIII to be able to aocur11tely ooapare the carbon 

copies produced unde diverse e1roaatu.cea, thus detend.nill& the 

ext.eat to wh1oh Tarioua taotora atteot their leg1b1l1t.,- an4, oon••-

quently, to be able to produce fOl"IU whloh 4o g1Ye greater leg1b1l• 

Uiy. Also, where a apeo1t1o tol"II 1• wanted tor a apectt1o Job, it 

ta ot iaponanoe to i;he MD.utacturer to be able to easily lllld Quickly 

cc:apare dittarent oop1•• end to at.ate detinitely that. tor the job 

wanted, one partioular oab1nat1on et carbon aa4 paper •111 gift tile 

beat reaulta. 
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Tu aejeo\ ot thll re .. U'Oll Ila.a bee tu iaftattga\ioa ot 

a a..u ot N8411J" ooapariq nl\1ple oarbCIII oopt•• 8114 a:rr1Tiq 

at repro4utbl.e re•ul.'•• 

rua reaeaJtoh llaa bHll 4oae under the auaploea ot tu 

Vtrgtata Polylecbnio Xnn1 tuw-S\aa4ud Regtawr caa,..,- (DqtOll, 

Ohio) Pellonlllp 1A Pbptea. 
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II. REVIEW a, LITDA'l'O'RI 

neotroaagnetio radlaticn• ot waTe lengths trom approxi-

aatel.7 3900 to 7800 Unit• (10·8 oen:tiaetere) falling 

Oil the •Y• oauae oountleaa retinel-oortical oonneotions to 

trunait eleotrloal 1m.PU).ees to the brain, thus arousing the 
l 

sensation ot vision. AdriOD baa cUagruaed the atepa between. 

the stlaulu and the aln.4, showing that ob81lge in atta'lllua pro-

duoee wi excitatory prooeaa 1n the retinal reoeptors whioh 

gradually decl1nea, u4 that the neUNl OUffenia 1illereby J)l'Od11oe4 

haYe one ua1qWt oharaoter1at1o, that ot trequeno1 whioh 4eoreaaea 

as the atimulu. High trequnoy results 1n high aenntioa intens-

1 t:,. 'l'heae tlrpulaea traTel at tJ» rate of aboltt two hlmdrea encl 
a 

twentJ all•• per hour 1n the ha&ll nern. 

'I·h• retina coustltuting tll• lnneraoat struotun ot the e7e 

aay be thought ot as a tine aoaalo ot tinJ 11ght-aenslt1Te oella 

oomutoted to the hia)lar nane oeutera. In the retina ue fount 

the rods and oonaa, so called beoauaw ot their shape, whloh lie 1n 

the aeoond ot the ten retiaal layers. '!'he rods, ot whioh there 

are about 130xl.06 (one hundred and thirty aillion) in the hau 

eye, are 0.002 llillilletere ia diaaeter 8114 tram 0.04- to 0.06 

•1111.aete:re in length. They tunot1on at low illaination leTela 

under whioh neither color nor detail.II ay be diaor1a1nate4. Tba 

cones, about. 1x106 (ae'Yen m1111on) in the lwllan .. ,., Y&rf tra 

0.022 to 0.085 mtlllaetera la length and trc:a 0.00215 to 0.0075 



11111Saeten la 41aaeter. They an reeponaible tor oolor Y1•1• 

an4 the reoopltioa ot tiae detail.a. 

It haa bNll that qea aN t'Ullat1oaal oftr a ruae ot 
s ••laul• aero ranglna frail tea billion to one. There ta, ~her-

•ore, no ollange 1n retlaal over tlae range ot bright-

•••••• uaull.J' enooatere4 - tJma, Weber•• Law, tbat tlae jut 

peoeptiblo 41ttoreaoe 1a aenaatlon oooura wben the et:laulua ta 

tnoreaae4 or 4eoreaae4 bf a oenatn proportion ot ttaelt, the pro-

ponloa 'betq ooaataat wu l:lll1te4 J'&II&••• When•• •'9• an 

Nqu1N4 to ohange troa a dark to lipt enT1romaeat, it aay 'be aa14 

1a pnenl that the till• req,ilna•t• tor ada.1)1:,e.tloa an 11110h leu 

than fl'GII lia)at to duk ea'fil'Ollllllllt. 

It might be noted tlaat ;,upil di••t•r ftriea troll • dbae,er of 

two to eigb.t a111 ... tera tor br1cbtn••• leYela troa •• thouaan4 to 

one-ou thouaadtll lllllll•art. Boweftr, tor Tel7 &n4ual obapa 

1n brtgktn••• t!N paptl atae will ;raala oaaatant tor olllugea at aa 

auola •• two hua4N4 to ••• 'ftnal acuitJ •• 1>-,ll 4la-

•t•r 1Doreue• ha a to alKtut two alllaaete:n, •• tJaere-
1 

after reaaine eaaen\iall7 constant. 

Senaattou of l>rtch\llNa an4 color do not grow to tull Ol" t1aal 

ftl.ue lae41atel7 wb.eJl • 11lage talla on the retina, n.or d.o \ay 

4ecrea .. illlledtately to zero wlaen. t!Mt Saea• ta witMl'lla. 
a It baa been to.a tbat the ".Panlletera ot the V1••1 ftreallold • 

an tov ta maber: (l) tile atu ot eJ'1'\teal 4na11, that ta ta 
vtaul. aql.e aUb,ea4ed bf~ tnall at tile e,e, (2) ta oontran 



bet ... tile objeo\ a4 tu baoklroun4, (3) tu brigll'8eaa l•••l 

to whloh the ob,1eot la tll•tute4, u4 (,) tla• lapla of t1ae 

the UIIII• ot tlle obJeot 1• allON4 to reaala oa •• ntuaa. '!'he 

taot that an o'bjeot la 1• beoaue ot tile taat tlat all 

ot the Tal'iabl•• abne are equal to or ll"•t•r tllaa the tueallol4 

ftlue. '1'be -.nlt'll4ee ot theM will, ot eoune, 4epea4 

oa ti. bloloa1oal oharuote,1~t1o• of tb• obaener, tke euno\e:r-

ot the phploal •'l'U"Gllllftt, am v,pa tJla kiD4 flit YiHAl 

reoopltioa nqu1"4. fta1l· la, t.o aat peroeptul ~aJio14 tlle 

NOO!Pl1t1ou 1• ,.., be ouri-s •. TM~ .. •'-Ce• o,. Tiaul »-N•P-

ticm an (1) the noop1t1oa of preaeaoe, (2) the \are peroeptiOD 

ot tOl'II., 11114 (I) t.he oartalD pe:roept1• of tom ot ft1'1ou elaapet. 

' objeots. .All toaa •PJIMI' alike ~ad "t'->nal•••" ua4er oondit1oaa 

oorreapcm41q to tile 11C111t el•••ta?T tn,e ot Tinal peroepua. 
' ' Belaon aa4 ~•--• ••• toad that. ot ftno• altapea n...a, 

(l) t.ha re~tangl• requiN• 1,a•t emout "t lig!lt toJ> pe.roept1oa, 

( 2) the triangle la the tom repon.4 t11e aoat on the barely 

peroeptlble leYel, (3) \he reotaqle 1• oontuNd. th• l•n ••ar 
ot tillea, and (4) the ~trcle la tb, tom appeart.nc asttaer later-

101' nor by Ul1' ortaria • 

.Aacmg tile taaton ot the Via-1 ftneholt ParaKen, tSae of 

duration ot 1aqtt oa \he retina 1• a taoior ot relatiwl.T -u 
Saportu•• ln pera~l•• and alu 1a ot l••• illportuoe tlaaa tb.e 

taoton ot tll'llllillaUoa 11114 omtran, w1tll11l o1"4111U'J 11111u. 



Although the taotora ot illumination &114 oontraat are ccapli-

mentary, the 1ntluenoe ot brighter illU11ination ia inadequate to 
2 

ottaet the diaadT11Dtagea ot low oontraata. 

Visual aauity ia the ability to d1at1111\11&h fine detail•. 

TheoretioallJ the •alleat epeae 1nterTul that can be d1at1Dguiahe4 

1e one suoh that one oone ot the retina not reoeiTe 5llft1o1eDt 

:ra41at1aa to exolte it. Then, s1nae the aTerage diaeter ot cone• 

is ot the order ot 0.0032 millilleter, the aTerage ooae, tor aa eye 

ba"fing a tooal length ot fifteen ailUaetera, aubtenda an eagle of 

tort1-tour ot arc. Thus two objeota aeparated by lesa than 

thia amount could not be resolftd.. Nonial Tiaual aouity la taken 

e.a that which ia aapable ot discerning a blaak: letter on a llhite 

background when the aritioel detail• of the letter subtend a Tiaual 

angle of one minute. Yisual aouitJ is the saae substantially tor 

bleak oharaotera on white, red, and greeD baoqrounda, l1ut onlJ 

about halt aa auoh tor blaok oharaoter• on a blue bacqrowul. 

It hes been tound fll.ao that diatraatiou •aJ either inhibit 
5 

or taoilitate tho Tiaual reaotion.. Data show however, that dia-

traotione of Tarioua kinda inhibit the reaatioa to a Tiaual atblu-

lua tar aore tre(1uat.l1 thu they taoilite.te the reaotion.. 

ReaoU'Oh has been••• oa the read.ability ot vuiou sizes end 

atylea ot type by means ot atatiattoal sv•er• ru oa groupa ot 
2 

"well educated adults"• Th• ortteria tor th••• etml•• were 

payohologioal-phy'alologioal. 'l"b.e oriteria proTing ot aon oonee-

quenae ••re the 1nwlutar, blillk rate (being higher tor poor 
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6 ,, 
readability), the pulse rate (being lower tor poor readability), 

end the 1nvolun\o.r7 JIIWIOular tension (which ocoved aore otten 

when read1ng under tidverae oiroaatanoea.)8 

Inanfar a.a is known, the tint ltnd7 ot legiblllt7 (rea4ab11-
9 

ity) ot carbon ooplea wae dOlle 1111942. In that at\ld.y the 

teotor ot illua11lntion was the variable used tar OOfflpaZ"lllf? samples. 

The copy and a rheoatatioally controlled eleotrio l81lp were placed 

in a ligllt tight box end the 881lple viewed throllgh al•• ead a 

«reen tilter (to el1111uate color etteot.a). The 1ntena1ty of 

1llainat1on waa aaaved by a photoeleotrio eell. The results 

were inconclusive due to leok ot preolaion inherent in the Mthod. 

Later the••• 111ethocl was aoditled to include a atendard eaple. 

The apparatus we.a then essentially a dou.ble projector lent.era, with 

the standard aaple and the "lmlmown • beiag T1 .. ed aide bJ aide. 

The 1llainat1on on the standard aaple wu NC111oed to threahol4 

conditiona 4md then the 1llllllination on the "unknown" waa increased 

fro• zero until ita legibility was equiYalent with that ot th• 

etan4ar4. The result• ot this aethod were, howeTer, inconclusive 

Later another method, that ot .a reoQrding denaitaaeter, waa 
9 

wsed. Since, other th1118• baiDg equal, two 41ttered 1D 

legibility beoauae they differed ln oontraat, and ainoa oontraat 

waa determined by blaok:neaa ot character and width ot ouraoter 

(1noreea1ng With nllllber ot part• (copies)), it••• though\ that 

thia oould be aeaaure4 witla a 4eu1tmeter. The cow wae moUllte4 
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on a rotating drua and light through tt to exolt• a photo-

eleotrio aell oonneoted with a galTitnc:aeter. Thia ap])8ratua waa 

later mo41t1ed but the dena1tmeter pr1no1ple retained. How-

ever, it was impossible to oorrelate the blaoJmeaa ot the cbaraoter 

and its •14th to obtelu a aatistaotOJ:')' leglbllity soale. It was 

toun4 at the time, howH·u-1 that the 41tterenoe in bl.flclmeaa betWHll 

the tlHt tew and the last tn was not great im~,agh to atteot 

the legibility aa it was affected. 

In 1946, another attack on the probl• ot legibilltJ was made. 

'l'hc.t t1u use ,ma made ot both the brlghtuaa and oontraat taotora 

ot the Visual Threshold by use ot a Luotteah-Moaa V1a1b111tJ Meter. 

Although this ehOW84 more proatae thaJl any'th1ng tried to that date, 

the result.a were again not ocmolualn. 

9 



III. JaP1'RIM.li.HTAL IN~TIGATION 

Object. 

The objeot ot th1u 1nTeat1gation hae been to de'Yia• a aaaDa 

ot meftaul'ing the legibility ot multiple earbon copte• and obtain-

ing readily reproducible re1ulta. 

Method ot Procedure. 

Since, as waa mentioned in the ReTiew ot Literature, the two 

taotors contributing most to tho Tialb111ty of an obJoot are tte 
2 

brightness and the contrast bet.ween the object and its baokgroud, 

tt was decided to use a method under which both ot th••• taotore 

ooul4 be stllWltoneOWJly varied. A simple way ot doing this has 

been 1noorporated in the Luokieah-Moaa Visibility Meter. whiob ••• 

designed to lll8osu.re the ill1.1111net1on neoess~ry tor doing apeoitio 

taaka in induatry. Thia JHter had bean tried in legibility aeaaure-
9 

menta earlier, and though the reaulta obtained were tar trca oon-

olusin, ther did not preclude the possibility ot obtaining repro-

ducible reaulta With 1,. 

The Visibility Meter was moUJ1ted at a distanoe ot fourteen 

inohee tro• and pM"allel to the oopy to be aea8\lre4, Figure 1. 

:rourteen inches waa the diato.noe used between aeter and oopy be-

cause ot the taot that thia 1& oonaidered by ophtballlologista to be 
2 

the nol'llal reading diet.anoe. (Not to be oontued with the ideal 

reeding diatnnce, which ia ganerallJ agreed to be twenty teat.) 
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I. L-A,I V:$11,J/tfy Ne/er Z. Ca.,.o y fo .6e me11.s1J;·ed ,3. Flovr~ s C<!!nf L dh?~ 4.-~t:1/ G/11ss 

F19ure I 
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The copy was tumiahed with en illumination ot ten toot-oendle• 

aa aeaaurecl at tlle oon with a Weston PhotoTOltalc cell. 

The only or1ter1a tor the legibility ot printed or typed 

matter is whether or not it oan be nu. Oon.aeqwmtly, due to 

the ooaplenty ot the 1'unat1oning ot •"• and bre1Jl when :reading, 

all tbree atagea ot Tiswu. peroeption are enoountered at onoe. 

Tb.et ta, printed aatter uy be reed wtlen there 1e oertatn 

(definite) peroeption ot the tom ot ao• ot the oharaotera while 

there may be but be.re peroeption ot tol'll ot others, and eT• Ollly 

recognition ot preaenoe ot still others, depending U'POJl the word, 

sentence or paragraph one may be readtnc. That la to aay, a0111e-

thln1 uy be reed when all the character• in it are not completely 

Yiaible, the brain tilling in~• oharaotere tbat the ff1• tail• 

to pel"Oeiff, depending ot oourH upoa tbe concUtioninr. ot the 

brain •4 the •\ter being read. 

Conaequently, the question arises 1.n aekin, legibility••••-

ur•enta,. aa to what ahall be taken•• legible. 'l"lli• 1• quite 

difterent trom the taotora eneOW1tered in Tiaibilttr meaaurementa: 

there, you either Wish to (l) recognize preaenoe ot an object, 

(2) barely peroeiTe the tom ot the object, or (3) to haTe oertain 

(definite) perception ot the ton ot the object, end depending 

upon the taotora oontr1but1ng to threuol4 Tie1bil1t1', you either 

do so or Jou do not. 

In the t1rat aeaaur ... ta J11ncle With the Viaibillty Meter, the 

criteria used waa tbat ot "@:oocl" rea4ab111tJ, that When theN 
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was eertala peroeptioa of the fora ot all tu ohanoten la tlle 

oopy. Thia•• toud to g1Te quite erratic u4 anpro-

duo1ble. 

fta the criteria•• olumge4 to that ot thnahol4 leg1b111\F. 

'l'bat to the l0111111t 11110ut ot bright•••• en.ct 0011\raat. 11Dder 

which tll1111 copy oo111d be read, e•• thovch aeTeral ot the oharaeten 

ooul.4 a~ be aale on. It ta obTiou that uaiq tJaia on teria, 

••• writt• utter wtll be aore read.able thu otura. Aa 

ect in tlle leYln ot Utenture, reotUC'lll,ar abapea an aon ••11.J' 

41at1DIU18hed 11114er a4Yera• ••1111 oo.nditiou, while trlaqular 

ahape• are aaet one oontu.aed, ant otroulu aha,- are or 

1••• •••ilJ 41atingu18he4 4ep-41q upoa, 1a tll1 • oaae, ot)ler olaar-• aotera nearbJ• ObTloual,J' '11•• lt tile 'ftrlou parta (odboa ooplea) 

ot the tfft being oon'\alaect tile••• wrt,t.& Mtt.er, ••1!7 

obtained woul.4 appl.J' to oalJ oae text; uul aot oaly tllat. but, 4•• 

to tbe al>111\J ot !aaua, after lllakla& aeTUal Maave-

•••• tile text wou14 l>• an.4 tbe bnta woul.4 4o the work ot 

the er••• Tba\ ta, whea th• ton ot the wol'da le barel7 peroeptible, 

an4 oumot be read, one wtll \h111k tbat he la rea41na tile ten, •bell 

actually !a• 1• Nlnna ohletl7 upon --.017. 

Therefore the ten \1114er oona14ent1oa •• allele •Pot \welY• 

dltfeNB, \ena. (Twel•• pan tonaa ••r• uN4 \hrougl!lon th1• a•••t1-
gat1on). That la to a&J'• pan oaa ocata1ae4 a ffl"k1n pangrapla, pan 

two a 4Uferent panaraph aa4 ao on throupout the con. The ten 



• 13 • 

•• ot such aat.ertal as 1• uuall.r eaoowitend in 1ndutrial 

trenaaotioDa. It waa toun4 \hat ten aeaaUl'ellenta per part ••re 

neo••Ul.'f and autttotent to rule out aoet ran4ca errors in the 

aeaaurC11N11ta 4ue to fluctuation• in na\lal aouty. Ooa.aequently, 

it waa found that ••orJ again •t•Nd into the p1otve &114 true 

ree4ab1lit.J aeaet.l.Nlllate were no\ obtained it ten reedings were 

aa4e on the ••e pert havillg the ••e tm. Conaequail7, tile ten 

at one time, to eltatnat.e error• enter1n1 into an7 oae put due to 

containing ODe tex\ we.a read, th• pan two ooataiatnc another text, 

then pert throe oonta1n1Jla another text ud ao on th:rovah all 

twl Te part• W1 tbout 1raternpt1on. It •• to,mct that one, or at 

ti.Iles t'IO, ••t• of t-.lTe reading• were all tbat ooul4 be done cwer 

a period ot 0011uoutive mMaureaenu due to the loaa ot T18\lal acuity. 

Oouequentl1, all aeta ot rea41np were aa4e at ran4oa tiaea, 1a a 

0011pletei, darkened roca, al-,a at night, to preTat Clllf etn:, lig~ 

troll interfering With the oopy or the o'baerTer, and because then 

would be (at night) no auch •• un4u no1ee, whioh has 
t5 

bffn tound to atteot •1• perton.anoe oonaiderablf, a• aentioned pre-

T1ous4'. 

Alth0\11,h aeuu:r•eate nn aade upon twelTe J>U'\• oonaeoutive11, 

no two uaaur .. 11ta •re •4• in the ••• order. lor the t1r•t •• 

ot lle&8UNlltnta, aay, part ou waa read ttret and part 11re1Te last, 
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tor ti. aeoond nt, pan two was rea4 tint 8ll4 pan oae laat, 

tor the tla11'4 aet, part thNe •• rea4 tiret an4 part two lut, 

and ao on. ftough ti. order•• not toUOR4 exaotly, the aetJlo4 

••• that la, the 41tterent ••tot rea41qa were b•1111l oa ditte:r-

ent pal'ta ot the OOPJ, tor• tolal of ten ••t• of readings on all 

twelTe pan•• 
In aaklag the na41nga, the obaffftr oh•1e4 the oaatl'Ut an4 

brtg)ltn••• ot ti. pan be!.ag ••••IIHd troa tbat ot ~1'1 leu, oon-

traat an4 TerJ lawn brightaen to tat of thNIJaol4 l•iblltty. 

All aeaauraaeata •r• aa4e in thia •1 beoauN ot the relati Tel.J 

rapid adjv.ataent ot ctart a4apte4 •re• to ltp.t, •• oppoH4 to t!a• 

slower a4Jutun ot lip\ adapted .,-ea to 4ann.e••• Alao, ti. 

change of briglltaeaa and contl'aet •• 4one Ter'f alowly \o all• 

t1ae tor thl• a4ap\at1cm. 

Apparata. 

'!'be lleter was aOUD.te4 in a Ngular cl.811p 

The con waa supported tourtee inehee ••Y ln a alll})le wooden 

aten4. Illuainatiaa was tun.11W bJ a single tttt•n .,, tlour-

eaout b'tllb whiob 1fll8 oOTerecl bJ e flat p1eoe ot tlaaW opal glaaa 

to d U'twl• the light and to g1 ft aore UD1toa 1ll111WU1t1oa on tile 

oopJ. 

'fba Luckleah-Moea Ttalblltt,- Meter, 11111ft 2, waa ue4 tor the 

leg1b1Ut,- aea1Nraata throupo•t th1• 1aTeat1pt1oa. Tile 

aen of two oolorle•• pho'°8'J"eph1o haYlaa preoiee 
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oiroule.r gre.dianta ln denslt7. '1'he uter ta held. the••• aa 

A small disk at the top ot the lnetruaent rokt•• 

the tilters before the qea. 'l'he gradient tilter• red\lOe \u 
appu•\ brightn••• ot tile print u4 at ,he tlae. beoaue 

ot the altptlf ohareoteriatios ot photographic tila, 

lower tbe con.treat betn• tile print ancl the paper. Tbe br1ght-

ne•• mar be •arle4 oTer a l'Ulge sutticleut to alter the tbreahol4 

etiaulu b7 a factor of two. Since the aax1INa rans• correaponda to 

twnty tine• thr••hol4 Yalu, the Mt.er 1• auell more .rteotl ft la 
I nchao1Dg eoatraat tbu br1ght11•••• The tlel.4 ot Tiew tor eaob .,. 

subtend• horizontal aD4 Tert.ioal •nal•• ot thirty 4egnea and twatr-

tov teer•• reapeotiYelJ. 

'rbe •tar ta pro't'14ed wit~ two aaalea, Relat1Te Vlaib111t7, 

wt th a soale ranee ot tran one to tw•tr, u4 Relatift Footoanctl••• 

with a aoal.e range ot troa •• to one tlloutm4. The Relatift V1a1-

b111ty Scale, whieh waa used exolv.a1Yelr in this iaTeatiptioa, -

calibratei using two parallel test bare whoee cr1t1oal 4eta1l aub• 

tended a Tieual angle ot one minute at a 41etanoe ot twent7 feet. 

Although the aeter coulcl have been calibrated tor 8JIT one ot the 

Tieual threabold panaeten, it wae oallbnted in terae ot size, 

a1noe 111 ophtllallloloc, angular eize 1• wse4 aa a or1ter1on tor ap-

pra1e1ng Yiaual eft1o18nor. Since a nol"llal •Y• 01111 diatiJlguia!l, 

\lllder favorable oon41t1ona, two objeota separated by•• ainute ot 

Yiaul angle, this point oa the scale ot the aeter was takeR aa 

11D.it7. The aoale Talu '2' indicates that tbe v1a1b111tJ ot tu 



• l? • 

•Jeo\ newel 1• equru•'i to'-' ot ••• ten cmJ•n n.• 
Ol"it.1oal 4eta11 u. ucl• ot two (at.,._,,. tNt.), 

aa4 •o•• 
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IT. DISOUSSIOB 01 USlJlll8 

••uurt11•t• WN .,. Oil t.ea ••plea ot OOpJ', , •• , l tllrollg)a 

Teat 10, M 41•cuaect ill lxperbumtal lawattpt1oa. TM Table• ot 

Leg1b111t1' (Jteaclabiltt.7) are gtTC 1D Appenctlx I, Table I through 

Table XXII, oon\alalng the ftl•• rea4 011 t.lle Relatl-n Vlalb111tJ 

Soale. Silloe the•• Yalu• are all NlaU. Te, any uale whataoe-nr, 

appl'Oprt.a• to the gra41•t til't•r• ued. ln the •t.er, woul.4 bit.Te 

auttloe4. 

'1'bree •• ,. ot ,_ -•IRU"al•U per par\ WN aate oa , •• , 1. 

Tb• aNA ot eaoh ••t ot to •aeureaata per pan, tor the tbrM ••t• 
la gi-nn 1a 'l'able I-A, tollowl11g. Staoe tile ftl•• ot the Relat1 Te 

Vlalblllty Boal• are not a4ap\e4 tor ocapartas teat.a, ad 'beoauae tbe 

'91.nal aollit7 ot tJae qea ftriee aare er leaa, trca day to 4q, Yalu• 

ot per oat legibill\J' ot eaoh part haTe b .. 4etenaiae4 tor eaoh an 
ot •••ur•eau. The ftl.a obMiaecl to, Pan I•• '8k• •• ou hu-

e.a per ont. ft.is •• done bMaUH it •• tou.4 the leg1b111ty ot 

Part 1 TU'le4 quite 4• to wu aa4 teal' oa the type-

writer rtbbon and oOlll.4 aot thu l>e ue4 u a alu41l1'4, u4 'beoauae 

the t:ranater ot cU'boa to u.4 \he apNacUaa of obllfteten ta Pan I 

la praotioall.J' ocaatant, u-reapectiTe of the n•b•r of pan• ••4•• 
(With negligible ft:rlatloa, aon or leu 4epa41ag oa \ba kln4 ot 

oe.rbon and the k1D4 ot paper uact.) 

The pe:r oea, le81bllit1 ot tbe MUI 'ftl\lH 1• g1 ftll tor Mob 

pan tor all thNe ••'•• u wll •• • oolaa oontalaiq the uu per 

oent leglbtl1'7• 
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TA8LI I-A. 

Teet l Reg\1].ar Tlsaue ft-12 Carbon 

Part Ho. Meaa LegtbilltJ' f Le1S.bll1"7 (Part 2 • 1~) 

(a) (b) (o) (a) (-b) (o) ..... 
l D.9 , .. D.8 l.M- 1• 1-5 1-
I ... , .. , ,.s 100 100 100 100 

s a.a 3.8 3.8 86 83 88 86 

' 3.a s., 3 •• 80 '18 '19 '19 

& s.a s.a s.o '13 ,o '10 '11 

a 2., 2., 2.8 66 as 61 69 

., 2.8 a., s.1 M 159 158 60 

8 a.is 2.& a., s, M M H 

9 2.s 2., a.a 82 SI &I 51 

10 2.1 2.1 a.s tJO "8 8S 00 

11 a.s 2.1 2.1 62 46 '' 49 

12 2.1 2.1 2.1 "8 eo DI ao 
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\'he TU'iatloa of the aotual Tal•• obtalae4 wi\b. tbe •t•r 

tor tile tbrN aete 18 q111te low. fte 4eTla\loa ot tu per ont 

leg1blllt1' tor .. ,. pan ot IIJl7 an ot aea1R1NM11t• traa th•·••• 
aaoata la .!lk ••.!!!I.to•• auh u tov peJI oen. Tm ctnt-

atioa ot !:ll, otller pane 'belJII neh lea. that aoae ftl'iatloa 

ah01ll4 enle la 1• to be expeotecl atnoe, 'beoaMe of the ot 

.... ur.a•t•, aa preY1o•11', lt la iapoaalble to 

ui.ot '1:loa• ftluea llbloJl are UTOIUtOU ua4 thea. Inateacl, 

tll81' are awnge4 la u4 oa•• a tluotut1oa abOut tile••• tor th• 

Tal•• obtalae4. It le to be notel tat a ftl"J Mall ftl'iatloa 1D 

the aot\181 aeaftNIHla'\a • Pan 8 oan •••111' oau•• a ftriatica 

of•• nail aa per oent, beoa\lN of tbe ...U range ot ftl• 

ue oOTere4. 0a lfN\ 1, the aaxtaa :n.np ooftl'ei ta tra 1.2 to 

2.1 OD tha Tla1b1llt1' aoale, 01' •• 1. With the aeaa ftla ol>•ine4 

tor Pan a, "·'· a ft.1'1.aUoa ot 0.1, the pllen ftlu• '\luat OU 

be 41ttereat1ate4 oa the aoale, 1•4• \o a 41ttv•o• ot 2 ••• 

'l'abl• II-A gift& '11• aotal aeaalU"--.ta, the .... ot \line 

••t• ot ten eaoh per pa~ aa4e • teat 2, anA, alao th• per oent 

leg1b111tJ of NOh ,al'\ tor the tbr••· •-'• ot ... ta, an4 tlll 

••u per cent legt'blllt1; the Talas ot Pan a being tat••• one 

hun4red per o•t• Here qa1a the •Hl!!YI ftrlat.ion tl'CIII the•• 

tor GJ Nt • aa, _. pert sao•t• to lnat tour per an'\, act ap.ta 

t.hla 1a true cm~ on• pen. The .rtation ot the 1• 1•••• 
Seta (a) u4 ('b) allow a 4eo14e4 ft1"1at1m in aov.1\J'• Th• 

pa out l .. lblll'J" ot , ... two .. , •• hONftl', 1• ill olOH acne-
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TABLE II-A 

Teat I 'flua Ti••• ft-18 Oarbon 

Part Jlo. ••• Lea1bllitJ' - l,egi'btltty (Part I • 10~) 

(a) (b) (c) (a) (b) (c) ·-· 
1 o., a.o 5.t 1s• 1• u• 1~ 

2 ,.1 .. , ,.i 100 100 100 100 

s.e ,.o s., 88 90 ., 
s.1 s., s.a 81 '' 81 

s.o 3.1 a.I ,a ,o ,, ,a 

.. , 3.1 s.1 ,1 ,o ,a '11 

, s.e 3.1 s.o II ,o 

8 a., 2., 3.0 66 88 

9 a.a a.o a., 6'1 ,. 
10 a.a 3.0 a., ,, 
11 a.s 1.8 2.1 61 60 60 

11 I.I a.a a.a as 80 as 
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A lftpla waa plo\ted w1 th the ft.l•• obta1u4 tor eaoh ot 

the tbr•• .. ,. ot .... _. ... ,. aa4• oa '1' .. t 1 an4 Ten a. TM 

tu •••h \ea, are the._...... ot tlle aeaa per a•t lepb1l• 

1t7. It 1• to be note4 trcn \Ilia anpll tut the ft1'iat1oa ot DJ' 

oae HI fftll aa, o't!Mtr ••••• aerel,J- a alight llfttnc or lGNl'UII 

of t,u ••tr• OVYe ant d.oea not afteat \he alo,e at all. In the 

onN of Teat 1, the OUJ'ft tor~ ••tot 'Yalu• woul.4 be p:raott-

oall.7 ,~ • ..,. •• \Jlat of, ...... Ia the O&N of, •• , I, th• 

•na• IIIIOUllt the nrYe o01ll.4 be 11ft•4 WOlll4 be abon two per aent, 

with a po••1'ble lowertac ot abOllt oae per •••• fflwll error eaten 

1a, tbe Taluea tall ott ot "1• aaoo,11 OV'h oonneottag tu 

tor eD11ple, 1n the aeooad •4 \h11'4 ••' ot aeuur•eata ••• Oil 

Pan 8, Teat S. there 1• ol>noul7 error 1n the per ••t leclb111t7, 

the ftlu• obta1M4 bel11g t,oo lllp la •• oue aD4 too low 1a the 

otur. Ia llakilla a ocapan80ll ot teau, •• 1• doae hen, the•• 

polD.U Will 11.tteot '-Ile ocaparlaoa aoae at all; tbq will Mnl.J' tall 

oft of the OU"fe• 

Table III-A gifts two Nta ot aeaRftll•t• aa4e Oil Teats. Here 

on oae pa:n, OM ••t bu a ftr1at1cm ot tl•• per oat fJoall the ••• 

In ell other ouea \he ftr1at1on le 1•••• It 1• to be ao\ed that, ill 

the oaae ot the tlw per out flJ'iatl•, t.la1• na oauecl a ctltfer-

enoe la tile two ••'• ot Tel•• • \hia pen, Part a, ot cmlJ' o.a. 
Ta~l• IV-A gt.,... two ana ot aea•v••t• ••• on Teat •• Ia 

tlal• oaN the •xS.a• -nrtatto:a 1a per cent leg1b111ty ot tJae two aeta 

tr• the ••aa UIO\lllte to oalr two per o•t• 
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!ABLI III-A 

Test 3 Thin Ttaaue ft•lO Oarb0.11. 

Pan 110. ••aa J.ea1'bll1tJ' " :Legiblllt7 (Pan I • 10~) 

(a) (l>) (a) (b) lleaa " 

l a.a n.o lac,,& 1• 1• 
a ,.o a., 100 100 100 

a., 3.1 98 13 

a.• 3.1 

s.1 :a.o " '18 

• 2.7 2.8 90 69 

' a.a 2.1 IS 6f 15 

8 a.a 2.a 

9 2.1 2., 11 

10 2.0 2.1 S2 

11 1., a.1 48 51 

11 2.1 2.1 



TABL:1 IV-A 

'i'eat 4 Ragw.ar fiasue n-10 Carbon 

Part Mo. Moan 1Ag1b1lit7 Legib1l1t7 (Pan 2 • l~) 

(a) (b) (a) (b) ··-. 
l 5 • .fi 5.,'1 13. 156- 1:54. 

2 4.1 , .. 100 100 100 

~.a :s.a 86 ea 

3.1 3.$ '16 '' 
2., 2.9 68 69 61 

!.4 2., 59 61 61 

., 2.1 2.a 54 &I 

8 2.0 a.a '' SI 11 

1.9 a.o '' 
10 1., 1., •• 
ll 1.6 l.'1 39 ,o 

12 1., 1., ,a ,e 
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fable T-A g1.,.. \wo ••ta ot meaauruenu N.de Oil Te•t. s. \'M 

greateat •riat1on ta pu oem legibllltJ GI\ u7 t.n 1a thla 111-

wu toad 1n the ••aura•t• oa tbt• ten. On one 

Pft?'t, the two sets of' .11.e1un.r••nta experie:t:.oo e l!lflrtnl• deViation 

ot etx ptr oenti however, the w.rlatton ta, all o\he parte 1• 

lllUOh leu. <l>rtoual.J', error •t.ere4 into the meeeureenta ot the 

tint aet here, although the aotual dUtercnoe in the ftluea obte1n-

e4 111 the tin\ nn4 •"* Hta ot MUur ... nta on thla pan, Part 'I, 

amount• to ODlJ 0.1. In 8Jl1' c•paz>l80ll of tane th.la ftlu ot pel' 

oeat leslbll1ty would simply tall ott ot tho OUl'ft. 

Tabla YI-A gin• two •••• ot aeu\lralema •4• Oil Ten 6. litre 

there la a JIIU1lna •ria\lon of per oat lAg1b1l1ty ot th• two Nta 

tl'all tbe aean. ot only two per oct. IT. ts to be !lete4 are that, 

"1\h tbe exoei,tion ot tu tint ttll"N pule, ftl\lM obtalae4 • 

the two ••ta of •••ur•enta are 14eu\ioal. 

Table VII-A gins two aete ot indo on Teat 9, made 

w1 th Re4 Oarboll. T'btt:re 1• a aaxbrull variation be\WHll that ot the 

tllO aeta and the per aeat legtbllltJ, of onl.7 t01U' per o•t on 

only oa part. The Tnr1at1on on othe parts 1• t'f!IO per oat or l•••• 
Table VIII-A gl'fe8 two •• ,. ot ,_ ••av--nt• MOil Oil ••• 

part •o on Ten 8. Here there is towd a aaxilnll 4eY1e.tton. ot per 

cent leg1b111ty, ot the two NM trca the necn, or onlJ' two pPr cent. 

Table IX-A two ate of •••un11•1l• ae4e cm Teet 9. In 

th1e oaN, 'fflluea ob\a1ne4 tor alz pu\a an 14ent1oal tor the two 
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TAIL& V-A 

hat I Beplaft•au :x-,1 Cuba 

Pan 110. MNB LeglbiU.'7 - Legiblll\7 (Pan I • 1~) 

(a) (b) (a) (l>) . ... -
1 4.8 ,.e 11.- 10¥ 111• 

a ,.a 3.1 100 100 100 

3.1 s.a 88 

3.1 s.o .,, '' ,a 

I a.o a., 71 ,1 ,1 

• a.a 2.1 61 68 

' 2.a 2 •• aa ea 

8 2.a 2.1 aa 

9 a.o 2.1 51 

10 a.o 2.1 ea 

11 2.0 a.1 52 

11 2.1 1.1 52 
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TA.DLI VI-A 

Tea\ 8 Thin Tissue X-'15 0.l"b CG 

Part Ho. l.taa Legtbll1t7 Leg1b111t1 (Pan 2 • 100.) 

(a) (b) (a) (t:,) Keen f 

l ,.a 4.5 1U$ 11• 114~ 

I ,.1 3.9 100 100 100 

3.5 s., 87 

3.2 s.a '18 ea 80 

a.a 2.8 68 ,a '10 

8 2., a.a 63 67 

' 2.:J 2.0 Gl 63 

8 2.3 2.5 51 

2.2 2.2 56 

10 ,.1 2.1 51 

11 2.1 2.1 t51 53 

18 2.3 2.3 55 89 5'1 
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!AIIX.K YII-A 

.,.. .. , ' le40arl>OD 

Part Ro. Meo iAclblll\7 • Leglb111 t7 (Pan 2 • 10°") 

(a) (b) (a) (b) . .... 
l ,.a 5.1 11• l'°" 148" 

I s.a s., 100 100 100 

3 3.S a.a 89 81 88 

a.e a., ,, ,a "11 

2.1 a.a •• ,o 68 

s., a., 63 

' 1.1 2.s . &I !It 

a a.1 2.0 

9 1.9 1., eo 151 

10 1., 1., 51 

11 1.8 1.a •• 41 

11 1., 1., 51 51 
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'l'ABLB VIII-A 

Ten 8 Speoial P Can• 

Part. Mo. lleea l,agil>ill '7 " lAgU»tll\7 (Pu\ I • l~) 

(a) (b) (a) (b) .... " 
l 1.8 a.a 11• 1,1. 1• 
I 3.8 s., 100 100 100 

3., s.1 81 81 8'I 

• s.o 3.0 " '18 

a., a.a ,1 ,a 'II 

6 2.1 2.a ,. 
' 2., 1., •• Dt •1 

8 , .. s.s 63 59 61 

' a.a a.a · 11 

10 a.1 2.1 

11 1.0 a.o II 01 151 

11 2.1 2.1 18 
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ana ot MUUNIUllta. 'l'llere 1a • aaxaa 4eT1a\1oa ot per o•t 

lcibUlty ot onlJ two Jiff o•, ti'ml the .... ot the \WO aeu. 

'fable X-A aiTH two _,. at -·--••ta ••• oa 'l'•n 10. 

Hero also ta f o\lDI! e Mx1JI• 4e"1.a\leD. tratr. the me.;:in of per oont 

le81b1llty ot only \wo ,-, est tor th• two ..ta. !'M aot.i 

nacU.up 41tfer bJ on~ 0.1 tor ••Yell pan• an4 ... 1tent1oal tor 

the rest. 
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TAB LB IX-A 

, .. ,' Beg,alatt '1'1eaue S~eotel Q Carbon 

Part Ko. )lean Leg1b111tJ • LegtbilttJ (Pert I• 1~) 

(a) (b) (a) (b) • •••• 
l 6.1 8.9 14~ u.,. 14~ 

a 4.l 4.1 100 100 100 

3.5 3.6 85 88 8'1 

3,3 3.1 81 78 eo 

3.1 3.0 '' ,a 75 

.1.9 2.9 '11 ,1 '11 

' a., a.a 66 83 

8 a.s a.a 61 61 

2., ••• 89 Dt 99 

10 2.s a.a 56 151 

11 a.a a.a M 

11 1.a a., 61 !SI 60 
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'I'AaL:i Ji.-A 

'Xeat 10 Thin Tissue Speoial Carboll 

Part NQ. };tean Legi b 111 t7 Leaibillt.1' (Pan 2 • 100,.) 

(e.) (b) (a) (b) Mean• 

l 6.1 e.o 14~ l~ 14~ 

2 ,.a ,.s 100 100 100 

3.6 3.7 90 88 88 

s., 3.4 81 '19 80 

5 s.2 3.1 '16 ,a ,,. 
6 2.8 2.9 67 67 67 

7 2., 2.'I 63 

8 2.6 2.6 61 61 ,a 

9 2., 2.1 ,,., 58 

10 2.:s 2.s 5D ~, 
11 2.2 2.a 52 51 ~2 

12 2.4 2.6 57 



V. O<JiCUJ8IONS 

It 1e to be ac:mol\14ed that throqh the•• ot th• tuokieab.-

Mo•• Visibility Meter, aa4 the aetho4 ot •akin& aeaaunae11ta 

uaed in this 1nftat1gation, that. it 1• poaaible to get npro4w,-

ible rea\llta. That it 1a poaa1ble, when the Talua an 1ater-

pnte4 •• per o•t leg1b111t1', Pan 2 belq tam a• one 1184"4 

per oent, to b.aTe a nol'll&l 4eT1at1on ot no JION tllaa two per oct. 

It cannot b• expected, howeYer. that exe.ot reproctuolbillty 

ot results 1• to be aohieftct bJ th1• or any oti.r aetho4 eiao• t.1-

queation. ot l•glbility (reac:tabU1t1) 1• such a pereoaal it•, aa4 

•lien in thia aetbod ot aeaauring legtb111t.J, the "ll\lUB error" 

ente1"11 in auoh an eleaeatar, 1181Ule. 

Howe•er, it baa 'b•• toad 1n thi• 1n•••tiaat.1on that the 

1r9at.eat •oat of 4enat1on tran the aeaa IIII0\11Lte4 to but six per 

cent end that but ia oM •••• It la to be oonol114e4 thu that a 

4e'f'iat101l ot •• auoh aa ti•• per o•t Will be aaoouteed only 

aa a rarity. 

Denat1ona ot e"Yen u nch aa atx per oet, ho•••r, ha•• no 

etteot when llaklng ooapartaona ot 'nll'iou teats. Tisi• 1• eapooial-

17 true when the OClllparlJl& 1• dou by aMDa ot leg1b111t1 ounea, 

la clone in Appccltx II, a1aoe av.oh errat1o nl•• will aiapl7 

tall ott ot the •ooth O\U"'f'e oonneotlng th• potnta. 
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VI. AODOILIG)QJIIIIIIS 

The anllor of thl• '!'heat• eapeotall7 Wl•h•• to expre•• Id• 

fP!'ll,1,uae tor tile help la plenalng 8Jl4 11114•••• ra4•N4 

througbolat tld• iafta•Uaat1on b7 Preteeaor •• a1111utaca. 

ft• wl\er la alao ln4eb,e4 'to Dr.•• A. Yaokl.-,, of the 

Stan481'4 Rqleter ~. tor hl• eoo,entloa and helpful. •ua-
patiou 4u1Da 'th• oourN ot thla wrJr. 
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m. BXBLIOORAPBY 

le Aclr1en. E. D. The Baals ot Sensation. Ohrietophers. Loncfon. 

19M. 

a. Luokieah ••• an4 •••• ,. JC. !M 801epoe ot •• ,.. D. Ta 

•onrud 0.P8ll1, Ina. Rew Tork. l93f. 

s. ReeYea, P. "ReaO'\toa of th• XJ• w Llpt.• 'hauaotiou ot 

~he Op~ioal Boo1ety, 22, 1, 1900-1921. 

'• Helem, B. :u1t1 1e!u.-a, ~. V. f1lfhe Jtole ot 101'a 111 Perception. • 

AMr1oaa 1ovaal ot Payolloloa. "• '19, 1931. 

6. BoYeJ', 11. a. "ltten• ot Oeunl J>t.a,notlon oa the Blgller 

Thoua)l, • AINl'l0811 101D'llal P.,.euloc,. 

40, ,e,, 112e. 

6. LU.ck1eah, K. Bild ltou, F. L "l'requeaq oi' Blinld,D& &s a 011111• 

oal 01"1 tei-loa ot Ba•• ot 8"1JlC• • 1ovaal of :Jxper1a•tal 

PaJ'O)aolc,a, ac>, eat, 1937. 

, • Lllok1eall. •• aJlf1 Mo••• 1. L "file ltteo, of Visual Kt"ton upon 

t.b• Bce.n-Rete. " J' ourne-l. ot Oeunl Ps:,choloe,, 13, 131, 

1938. 

a. Luokle•ll. •• encl lloaa, F. :r. "A oorrela\ioa Betwn Illatu-

tla In••itJ u4 Jreno• Muaoular Tenaloa troa 

Tia•l lttort." 1ounal. ot hperbaeatal Payoholoa, 16, &40, 

19Ne 
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9. Riobal'Claon, W. Ra:por\• to the 8Ulltud Rea1a\e£ C•P!R• 
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VIII. f-l'Pm.1DIX I 

Jl'ollowing are t"811ty-two \ebles or meaaurements mede on 

ten saples ot multiple oarbon tons. 'l'hr•• aets ot ••••UN• 
••t• wei-e ud• on Teat 1, three on Teet 2, and t110 oa eaoh ot 

the otllu teats. All aeaaur ... ats were ma4e a ool'IIID at a tille, 

though not 11eoeaaaril7 ln ordel'. '1'be nluea are the n.luea read 

on the RelatiTe V1sib111t7 Boal• ot the L-M Vla1b111ty Meter. 



!ABLE I 

Ttta'\ l 'Regular !iaaue '!'W-12 Oe:rbon 

(a) 

Part No. Readability •••• 
l 8.0 a.e :s.a s., a.s &., 6.4 6.0 6.0 15.0 5.9 

a 3.6 4.0 e.o ,.o s.2 ,.e 3.:S 6.0 ,., ,.a , .. 
3.0 3.S 3.1 3.1 3.0 ••e 3.9 4.9 ,.o 3.8 3.8 

' 3.6 ,.o 2.a 1.0 s., ,.o s.a s.1 3.1 3., 3.D 

3.1 s.1 :s., s.s :s.o s.a 3.a s.o s.o a.a 3.1 

I a.& 3.0 s.o :s., s.o 2.7 2.1 2.11 a.a s.a a., 

7 3.0 a.a a., 3.0 1.1 2., 3.0 a.a a., a.9 2.a 

8 1.1 a.a a., 2.1 a.s a.s a.1 a., .. , a.e a.1 

9 2.1 2.1 a.a 2., a., 2.0 a.s 2.0 s.s 1.9 2.3 

10 l.'7 1., a.1 a.o a.a 2., 2., 1., 2.a a., 2.1 

11 2.t 2., 1., 1.9 2.1 a., a., a.a 2.0 2.1 a.a 

11 1.9 1.1 2.1 2., a., 1.9 1.8 2.3 2.a 2.1 2.1 
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T A 8 I, & n 

, •• , 1 Replar T1all'WI ft-12 Oarboa 

(b') 

Part lo. Rea4ab111ty lleu 

l , .. ,.cs 6.8 7.1 6.9 &., 6.G s.a s.o "·' a.a 

a 3.t 3.8 ,., "·' 4.9 G.a "·' e.1 .. , •• o ,., 
s.e 3.6 3., 4.0 ,.o 3.8 "·' :s., ,.o 3., 3.8 

:,., s., :s.1 :s., 3.1 :s., 3.'1 s., 3.8 s., s., 

3.4. 3.1 :s.a a.a 3.4 s.e :s.2 s., 3.0 :s.a :s.1 

6 3.0 s.o 2.,. 3.0 2., s.a s.o .. , a.a 1.e 2.9 

' 2.9 a.a a.a 2., :s.o 2., 2.a 2.a 2.a 2.a 2.7 

8 2.1 a., 2., 2., a., a.a 2.1 e., 2.a a.a 2.5 

• a.a 2., 2.1 a., 2.1 a.:s a.a ••• 2.s 2.s a.• 
10 2.a 2., 2.4 ,.a a.a e.a 1.' 2.1 1.9 2.2 a.a 

11 1.9 2.1 2.s 2., 1.1 1.9 a., 2.0 1.1 1., 2.1 

18 2.0 a., a.s a., 2., 2.3 2.1 2., a.a .e.1 2.s 



'tABLK III 

hat 1 Kepler '1'1.••• '1'1-12 Oarboa 

(o) 

Pan"·· lea4a'b111ty ·-
1 ,.o a.a s.1 a.o ,.a s.a 5.6 &.I s.s ,.o 5.8 

I ,.1 .. , 5.0 ,.a ,.a ,., ••• 4.a 3.8 3.8 ,.s 

I ,.o 3.1 •• o ,.o a.t 3.8 3.8 s.a s., 3.'1 3.8 

' 3.1 a.s s., 3.4 3.IS 3., 3.2 s.• s., 3e!S :s., 
3.& a., 2.a a., 3.2 3.2 a.a 3.1 2., 3.S s.o 

••• a., a., a.a s.e a., a., 3.0 a., s.1 2.a 

,, ••• a.s a.a a.a 2., 2., a., a.s a.a a.11 2.s 

8 .. , a., a.a 2.3 2., a.a a.1 a.a a., 2.a a., 

t .. , 2., a., 2.1 a.a a.1 a.a a.1 a.a a.a 2.s 

10 ••• a.• a., a.s a.o a.a 1.9 2., 2.a 2.s s.s 

11 a.a 1.1 a.a 2.1 a.a a.o a.o 2.1 1.1 1.9 a.1 

11 a., 2.1 a.a a., a.s a.a 2.1 a., 1.1 a.o 2.s 



TABL'& IV 

'l'Mt I Thill Tl••• n-12 Oarbca 

(a) 

Part lio. Reada'b 111 \J .... 
l 6.0 5.8 ,.o 4.8 5.o e.• 5.1 5.0 6.6 5.0 s., 
I 3., 4.0 3.1 ,.a 3.1 3.15 3.1 ,.2 .. , es., 4.1 

3 a.a ·~· 4.0 3.6 5.2 3.6 3.3 :3.6 3.6 3.4 3.1 

,.o 3.6 3.0 s.2 s.e a.1 a., :s., 3.1 a., s.a 

3.8 a.o a., 3.4 a.a s.o a., a., 2.1 3.1 3.0 

• s.& s., 3.0 2.a , .. a.e a., s.1 a., 3.0 a., 

' a.a a., a., a., a., a.a 2.a 2.-i a., 5.5 2.8 

8 a.o 2.8 2., 2.a a.a ••• a.a s., a.a 2.8 2., 

9 ••• a.a a., a.a a.n ···' a., a.a a.a 2.9 a., 

10 3.6 .. , a.a a.e ••• a., a.a a.a a.a 2.6 2.8 

11 2.8 a.s 1.1 a.o a.e a.a .. , a.a a.a 1.15 2.5 

18 3.0 a.s a., a.e ,.a a.a a.a a., a.a 2.9 1., 



'J.'ABLB V 

Teat .I 'l'hin. 'l'1a aue 'l'W-11 Carbon 

(b) 

Pan Ro. batabilttr ··-
1 , . ., a.a cs., u •• a., , .. a.o 5.8 a.a a.1 a.o 

.8 e.e ••• , .• s.a , .. ,.a 4.1 15.0 15.1 ,.a ,., 
3 s.a ,.o 3.8 ,.o a., 1.1 3.8 ,., 3.8 "·' ,.o 

a., 3.8 s.s a.a s.s s.1 , .. 3.8 ,.s 3.6 s., 

2.9 2., a., s.o 3.15 s., s.o z., ,., 3 •• s.1 

6 s.1 2.9 a., a.a s.a 3.V a.s 3., s., :5.8 3.3 

' a., 3.1 a., 2.a 3.0 s.a 3.1 3.1 3.1 s.o s.1 

8 3.0 2.8 2., a.a s., s., s.o a.a 2.1 s.a 2., 

' s.o s.o ••• a., ••• a., a., 3.0 3.5 8., s.o 

10 2., 3.2 a., a., , .. s.a 2.t 2.a 3.0 a., 3.0 

11 2.s a.a , .. a., s.o 3.1 a., a.1 s..1 3.0 2.a 

UJ a., 2., a.a a.t a.o 2.1 s.o a.a 3.1 s., a.a 
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TABL:B VI-

'1'e1, 8 Thin Tiaeue ft-11 Cabon 

(o) 

Pan Ho. RN4ab1l1ty Ileen 

1 ,.a '1.0 e.e 5.1 ,.a s., 5.5 ,.a 6.2 a.o 5.9 

a 5.8 ,.2 .. , 3.8 3.8 4.8 ,.a 4.0 ,.1 3.8 ,.s 

,.a 3.8 3.9 ,.a 3.1 3., 3.8 3.1 3.'1 3.8 s., 
3.8 3.9 3.1 S.6 3.2 3., 3.6 :,., 3.8 3.15 3.6 

3.8 3.4 3.8 s.a 3.0 3.a s.a a.a 3., 3.5 3.1 

6 s •• a., 2.8 3.8 3.1 3.1 s.a 3.0 2.9 s., :s.1 

' 3.6 3.1 2.'I 2., s.o 2.9 2.1 s., 3.0 1.0 3.0 

8 3.1 2., 3.0 a.a 2.8 s.o 3.0 3.1 s., s.o 3.0 

9 3.0 3.0 2., 2.'1 a.a 2., 2.9 a., 3.1 s.o 2., 

10 2., s.o 3.0 2.9 a., 2.1 2., 2., 2., 2.a 2.9 

11 3.0 2.6 3.0 2.6 2.& 2., 2., 2., 2.8 2.e 2.6 

11 3.2 2.1 a.1 a., a., a.a 2.8 8.9 2.8 s.o 2.a 



TABL& VII 

'f•n s Thin ftan9 ft-10 Oarboa 

(a) 

Part No. Rea4ab111t7 Men 

1 5.a ,, .. s.s ••• e.a &.l e.o 4.& 4.9 ••a ~.2 

I 4.0 3.8 3.8 3.9 3.8 3.t 3.9 4.6 4.0 4.2 ,.o 

,.o 3.8 3.8 8.4 s.e 3., ,.o 3.S •• 1 3.0 3.7 

3.4 3.2 s., , .. 3.2 3.0 3.2 3.0 4.e 3.1 3.4 

s.a s.a 8'.9 s.o 2.8 2.& :,., 3.4 3.4 3.0 3,1 

6 2.6 2.3 1.1 ,., 2.s 2.e 3.0 !.f 2., 2.& 2., 

' 2.a a., 2., 2., 2., a.s 2., 2., a., 2.1 2.~ 

8 a., 2.1 1.0 2.s !.O 2.1 2.0 e.2 a.e !.3 2.2 

• a.o a.1 2.1 2.0 a.2 a.a 2.0 2.8 2.s 1.e 2.1 

10 a.a 2,3 1., 1., 1., a.a 2.0 2.2 1.e 1.9 2.0 

11 1.9 1.a 1.1 2.0 1.e 2.0 1.8 1.9 1.8 1., 1.9 

12 2.1 a.a 2.a 1.9 a.a 2.1 a.o 1.9 2.0 1.6 2.1 
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TAB I. I VIII 

, •• , s n-10 Cuban 

(b) 

Part No. Readabillt7 Kean 

l 5.0 4.8 4.2 4.6 4.8 5.6 G.O 5.0 ,.a 5.0 :s.o 

2 4.4 3.8 ~.6 ,.2 3·.'1 3.9 •• 3 3.6 3.'1 3.8 3.i 

3 3.6 3.8 3.8 3.0 3.6 3.3 4.0 3.5 a.c 3.5 3.& 

3.8 3.4 s.2 a.o 3.5 3.0 a., 3.:S 3.0 s.a 3.3 

5 3.3 3.0 2.8 3.0 s.o 3.2 3.6 2.5 2.0 :s.o :s.o 

6 a.a 1.8 a.e 2.e 2.'1 2.'1 2.8 3.2 a.a 3.1 a.a 

'I 2.9 2.9 3.0 2.4 2.2 2.1 a.a 2.5 2., 2.a 2.a 

8 2.2 a., 2.5 3.1 2.z 2.1 2.1 2., 2.1 a.• 2.5 

2.t 2.3 1.9 2.s 2.s 2.0 2.6 l.9 2.s 2.a 2.a 

10 2.1 2.1 2., 2.1 1.9 2.0 2.1 1.9 2.3 a.1 2.1 

11 2.0 2.1 a.a a.a 2.1 2.1 1.1 2.1 a.o 2.1 2.1 

11 a.a a.s 2.5 a.a 2.1 1.9 a.2 2., 2.1 s.1 2.a 
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Regular Tiana ft•lO Oarbo11 

(a) 

Pan :No. Readab111tJ Meo 

l 15.8 ts.a 5.8 o., a.a o.o a.a a.o 5.0 ts.a :s., 
a 4.0 ,.a s., a.a cs.a :s., , .. :s., ,.1 ,.2 ,.1 

I 3.e :S.l ,.o a.a 3.6 3.0 !5.5 3.9 3.6 3.5 3.5 

3.1 3.0 3.9 s.1 3.0 s.4 .. , a.a 3.2 s.o 3.1 

a., I.IS 2.t a.a 2.a 2., a.a a.t 3.0 3.l a., 

a.a a.a a.a 2.15 2.2 2., a.a a., 2.e 2., 2.4 

' a.a 2.1 2., a.1 2.0 1.a a.o a., 2.1 2.2 2.a 

8 a.a 1.0 1.8 a.o a.o 2.0 1., 2.0 1., a.1 2.0 

2., 1.8 1.a 2.1 1.9 1., 1.n 1., 1., 1.9 1.9 

10 1.8 1., 2.0 1.9 1., 2.0 1., 1., 1.6 1.6 1., 

11 l.!S 1., 1., l.'1 1., 1.5 1.1 l.lS 1., 1.s 1.6 

12 1.9 1.8 l.8 1., 1.8 1.6 1.15 1., 1., 1.8 1., 
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TABLI X 

Teat 4r Regular '1'1aeue ft-10 Carbc 

(b) 

Pan No. Readab111iJ ..... 
1 !5.8 ts.a 5.& 5.7 rs., ,., s.a 15.8 5.2 15.1 e., 

3.1 .. , 4.3 ,.o ,.2 ,.o ,., •·a .. , ,.o , .. 
3 3.6 3.1 3.1 s.a a.a s.a ,.o ,.o ,.o 3.a 3.6 

a.o 3.8 s.o 3.1 s.1 a.ts 3.6 3.6 s., 3.2 3.3 

2., a., 3.0 e.a 2.1 3.1 !., 2.a 2.1 2.e 2.9 

2., 2.8 s.o 2., 2.a 2.1 2., a.a ••• 2.5 s.a 

' 2.1 1.1 a., 2.a 2., 2.0 2.3 2., ,., a., a.s 

8 1.9 2.0 2.1 2.1 2.1 a.a 2.a 2.1 2.1 2.1 2.2 

1.9 1.9 1.v 1.a 1.9 1.1 , .. 1., 1.e 1.a 2.0 

10 1.8 2.0 2.1 1.a 2.0 1., 1., 1.9 1.9 1.8 1., 

11 1.8 l.8 1., 1., 1.6 1., 1.8 1., 1.1 1., 1., 

1a 2.2 1.a 1.9 2.0 1.9 1.e 1., l.& a.a 1.e 1.9 
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TADLI XI 

Teat 5 Regular Tissue X-'18 Oe.J'bor,. 

(a) 

Part No. Readability Mean 

l 5.2 4.6 ts.a ..... 4.8 3.1 4.'l 4.2 4.8 4.8 4.8 

2 3.4 4.2 4.0 3.8 4.2 6.0 4.8 4.6 3.8 3.9 4,2 

3 a.s 3.8 3.3 3.8 3.8 3.4 3.7 3.2 3.5 3.9 3.6 

4 3.5 3.2 3.1 2.8 3.4 3.0 3.3 2.9 3.6 2.8 3.2 

2.9 3.3 3.2 a., 3., a., 3.1 2.8 2., 2.7 3.0 

6 2.4 2., 2.5 3 •• 2.5 2.5 a.a 2.& 2.6 a., a.s 

' 2.'I 2.1 2.0 2.3 a.a a.o 2.4 2.6 l.9 a.e 2.2 

8 2.1 1.9 1.9 2.15 2.1 a.2 2.3 2.'1 2.2 2., 2.2 

9 2.0 :?.l 2.0 2.1 1.9 2.:s a.o 2.0 1.8 2.0 2.0 

10 a.o 2.1 2.s 1.9 s.o 1.9 2.0 1.9 a.o l.'I a.o 

11 2.2 a.1 2.1 1.8 2.0 1.8 1.9 2.0 a.1 1.9 2.0 

12 2.0 2.0 2.1 a.o 2.6 2.3 1.9 2.9 2.0 2.0 2.2 



'I AB L :S XII 

Teat 5 X-'15 Carbon 

(b) 

Pat"t Jfo. Reedabil1ty Ileen 

l .. , ,.s 3.7 , .. ,.a tJ.4 , .. e.2 ,., 4.6 '·" 
2 3.4 3.4 3.l5 3.7 :s., :s.2 3.t ,., ,.a , .. 3.8 

3.1 3.1 3.1 3.S a.t 3.0 3.t 3.2 3.6 3.S 3.1 

3.4 3.1 2., 3.0 2., 2.8 2., a.a 2.e 2., 3.0 

a., a., 3.2 a.s 2.e , .. a.a 2.0 a., s.a 2., 

2.a 2.e 2.4 2., 2.s 2., 2., 2., a.a s.2 a.& 

' 2., 2.0 a.a 2.8 2.s 2.IS 2., 2.1 a.a a., a., 

8 2.0 a.s 2.4 s., 2.3 a.e 1.8 2.2 2.a 2.1 2.1 

' 2.0 1.9 2.a 1., 2., a.1 1., 1.0 2.15 1., 2.1 

10 1., l.8 2.2 1.e 1., 2., 1.s 2.0 1.1 a.s 2.1 

11 1.a 2.1 1., 2.0 1.e 2.0 2.3 a.a 2.0 2.1 2.0 

12 2.2 l.'1 2.0 2.3 2.2 1.1 2., a.o 1.1 2., 2.1 



TABLB nII 

Ten I ft1ia Tiana x-n Oal"boll 

(a) 

Part No. Reac1abilitr Mean 

l 4.7 4,.6 "'·" 4,6 4.3 4.9 "·' 4.6 4.'5 .. , 4 .. 8 

2 ts.a 3.8 3.9 3.9 3.8 s., 4.2 3.f 3.9 4.,4 4.1 

3 3.2 4.1 4.2 3.5 3.4 3.2 3.e s.1 3.4: 3.S 3.& 

3 .. '1 3.3 3.2 2.9 3.rs 3.2 3.0 3.6 2., 2.& 3.2 

5 3.1 2.& 2.8 3.0 3.0 2.9 2., 2.4 2.5 2., 2.8 

6 3 .. 1 2.6 2.3 2.8 2.7 2.6 2 •• 2.15 2.4 2.7 2.6 

, 2.8 3,0 2.4 a.4 2.3 2 .. e 2.2 !.O 2., 2.3 2.15 

8 2.1 2.2 I.I 2., 2.1 2.3 2.s 2.3 a.o 2.3 2.3 

9 2.3 2.2 1.9 ~-· !.l 1.9 2.3 1.9 2.4 2.0 2.2 

10 2.1 1 .. 9 1.8 2.0 2.'1 2 .. 1 2.0 1.9 a.o e.o 2.1 

11 2.1 2.0 1., t.o 1.9 e.a 2.0 1.8 2.0 e.a 2.1 

12 a.:, 2,0 2.1 2.1 a.:, 2.1 2.8 2.3 2.4 2,3 2.s 
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TABLI XIl' 

Teai & Thin 'fiaaue X-76 Oarboa 

(b) 

Part No. RMdab 111 \7 Mean 

1 5.D .cr.2 4.S ,., 4.8 4.l ..... 5.2 4.1 3.9 ,.ts 
2 4.4 s., 3.8 ,.1 3.9 3.8 s.6 4.4 3.6 3.4 3.9 

3 3.6 3.6 3.5 3.2 3.6 3.1 3.2 3.S :s., s.1 3., 

' 3.1 3.8 s.a 2.9 2.8 a., 3.9 2., 3.? 3.0 3.2 

2.9 3.0 2.& a., e.'1 a.a s.s 3 •• 2.9 2.6 2.a 

6 2., 3.0 2.5 2., 2., 2., 2.2 2.4 s.a 2.6 2.6 

,, 2.3 2.8 2.6 2., 2., 2.1 a.s 2.a 2., 2., 2.5 

8 1.9 a.1 2., 2.D 2.1 2.0 s.s 2.s 2., 2.3 2.! 

9 1.e 2.0 2.2 2.tS 2.2 2.a 2.0 2., 2.1 2.1 2.2 

10 2.2 1.8 1.9 2.1 2.5 2.1 a., 2.0 2.1 2.2 2.1 

ll 2.1 1.9 1.9 2.0 2.1 2.s 1.a 2.0 2.& 2.0 2.1 

12 2.3 a.1 2.2 2.1 a., 2.a 2.0 2.a 2.3 2.a 2.s 



'l'ABLI xv 

Text '1 Red CaJ'bon 

(a) 

Part Ro. Readab111tJ llean 

1 6., &.a ,.a 6.0 zs., a.a 5.6 !S., 6.5 6.1 6.3 

2 .f..3 3.9 3.6 3.9 3.7 ,.o 3., 3.6 3.8 3.1 3.8 

4.0 s.• 2.9 3.S 3.1 3.0 3.0 3.8 2.9 3.15 3.3 

3.2 3.1 a.e a.e a.a 2., a.a 2.5 s.1 3.0 a.a 

2.9 2.1 2., 2.S 2.0 2., a.5 2.8 2.0 2., a.s 

6 2., 2.1 2.0 a.a 2.1 a.a 2., 2., 2., 2.15 2., 

'I 2.1 2.2 1.9 2.1 2.0 2.:s 1.8 a.• 2., 2.1 2.1 

8 2.2 2.0 1.8 1.a 1.0 1.8 2.2 2.a 2.a 2.1 2.1 

9 1.9 l.8 1.6 1.8 1.a 2.2 2.a l.8 2.0 1.9 1., 
10 1.9 1.8 1.6 1.8 1., 2.1 1.8 1.9 2.1 1., 1., 

u 1.8 1.6 1., 1., 1.a 1.8 1.9 1.8 1., 1., 1.a 

12 1.e 1.7 1.1 1., 1.a 1.8 2.0 l.8 2.0 1.9 1 •. g 



.55. 

'l'ABLll XVI 

'l'ea\ '1 RN Oarbaa 

(b) 

Part lo. Rea4ab111 tJ Mean 

l 5.6 6.8 6.8 6.0 5.2 6.0 !5., 5.6 5.6 !5.8 rs., 
a 4.0 3.8 4.1 3.1 3.a 3.'1 3.4 3.8 3.8 3.7 3., 

3.9 ,.o 3.0 s.o a.a s.s 3.0 3.4 3.8 3.'1 3.3 

a., !5.S a., a.a 2.a 2.1 :s.o a.e 3.1 2.s 2., 

a.D a., ,.. 2.3 2., 2.1 2., 2.8 2., s.1 a.a 

6 2 •• 2.s 2.1 a.a a.a 2.a 2., 2.1 a., 2.e 2., 
,, 2., a.a 1.9 1.1 a.a a.a 2.1 2.s 2.0 2., 2.3 

8 1.9 1.8 2.8 1.9 1.9 1., 2.s 2.1 2.0 2.2 2.0 

9 2.1 1.8 1.9 1.8 1., 2.0 2.0 1.8 1.9 2.1 1.9 

10 2.0 1.a 2.0 1.e 1.9 2.3 2.0 1.e a.1 1.9 1.9 

11 a.o 1.e 1.8 1., 1.8 1.6 1., 1.e 1.8 1., 1.8 

11 1.9 1.9 1.9 1.9 a.o 1.9 2.0 1.e 1.8 2.1 1.1 
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TABLE XVII 

..... t 8 Speoial P CU'bcm 

(a) 

Pan 110. lteatal»U1tJ' . ... 
l 1.0 "·' - a.o ,.a .. , , .. • •• 1., ,., , .. &.8 

s., 1.e a., a.I , .. a.a , .. .., s.t • •• a.a 

I 1.1 a., s.a 1., ••• a.o , .. ••• a.a s.a a., 

••• 1.0 ••• 2.a a., .. , .. , • •• 1.1 a.a a.o 

••• 2., ••• a.e a., .. , .•. , a.a .. , s., 2., 
a.a ••• a.• 2.1 a.a 2.1 a., 2.1 a.a ••• a.a 

' 2., a., .. , a., ••• ••• a.a ••• a.a a.a ••• 
a ••• a.1 ••• a.a ••• a.a 1.1 1.1 1.e a.1 a.• 
9 1.0 .. , a., 2.1 a.a a.a ••• a.1 ••• ••• • •• 

10 1.1 1.t a.a 1.8 1., a.1 a.o 1.1 1.1 ••• a.1 

11 1.a 1., 1.9 ••• 1.0 1.1 a.o 1.1 ••• • •• 1.0 

11 a.a 1.8 a.o ••• ••• • •• ••• ••• • •• a.a ••• 



'l' A.BL E XVIII 

Test 8 Speotal P Carbon 

(b) 

Pan No. Jtea4ab111\'J 

1 ,.o 6.8 n., ••• a.• s.a ,.s ,., ••• ll., a.a 

a., ••a .. , s.a ,., 3.t a., 3.1 •• 1 a.a s., 

I a., 1.1 s., :s.1 a., s., 1.1 s., a.a a.a 3.1 

• s.1 ••• a., a.• 8.1 s.& a., 2., 1.1 s.1 a.o 

IS a., s.o ••• .. , a.o 1.8 ••• a.a .. , a., ••• 
a.a a., a., a.1 a., ••• l.'1 a.cs ••• ••• a.1 

' a.1 a.a 1.1 a.a a.a a.o a.a 1.1 • •• a., a., 

8 a.a 1.1 a.a 2.1 2.1 a.a ••• ••• a.a 2.1 a.a 

2.11 ••• 1.1 a.a 1.0 a.1 a.a 2.1 2.0 2., 2.1 

10 a.a a., 1.1 1.1 1.9 a.o 2.1 2.3 2., 1.1 2.1 

11 1.8 a.a a.o a.o 1.a a.1 1.8 a.o .. , 1.9 a.o 

12 a.a 1.1 ••• ••• 2.1 a.a e.1 1.9 1.1 ••• a.a 
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T A B L I XIX 

Teat 9 Regular Ti••ua Speoial Q Carbaa 

(a) 

Pan xo. ftea4all1l1'J Meo 

l ,.o 6.0 ,.o s.e ,.1 ,.o cs.1 , .. a., ts.a 6.1 

I 3.8 3.8 ,.2 s.e ,.1 ,., 3.t 4.1 ,.a s.s ,.1 

I 2.9 a., 3.8 s., s.a s.t 3.8 3.6 3.ft 3.8 3.1 

s.2 3.1 , .. a.a a.a 3.0 3.6 3.6 s.2 s., 3.3 

1.9 s.o s.1 s.o :s., a.a 3.1 a.a s.a a.a s.1 

6 3.1 2., a.o I.G a.a s.o 2., 2., 3.0 2., 2., 
., ••• s.a 2., 2., a.a a.a B.8 2.1 2.s 3.0 s., 

8 I.G ••• ,., 2.3 2., a.a 2.G 2.3 2., 2.15 2.15 

9 2.3 2.1 2.4 2.a 2.G 2.4 2.G 2.3 2.-& 2.s a., 

10 2.1 2., 1.3 2.2 a., 1.1 a.a 1.9 1., 2.3 2.s 

11 2.0 .a.& a.2 2 • .e 2.1 2.1 2.1 a.1 2.1 2.2 2.1 

12 2.1 1.1 2.1 I.IS 2.3 e.1 a.o a.a F..'1 2.s 2.e 



TA I.LI :u 

, •• , 9 Jleau].ar '1'1•su• Bpeotal Q Qarboa 

(b) 

Pert lo. Jlea4a\1ll\7 ••u. 
l a.o a.1 15.8 a.1 ., .. 1., a.a ,.o a.1 '·" ~., 
I ,.1 3.9 , .. ,.o ,.:1 a., ,., s., ,., ,.o ,.1 

a., a., a.a .. , ,~ . , . ., a., 1.1 '·" a.1 , .. 
s.a a.o s., I.I s.1 1.0 ,.a s.1 a.a s., 1.2 

s.1 .. , s.1 ••• .. , a., a., 1.0 3.1 , .. s.o 

' a.o a.o ... s.1 a., 2.1 1., s.1 s.o 3.0 2.9 

' ••• a.t 2.rs ••• a.a .., 2., 2.1 a.a a., a.a 

I 2.5 2.1 .. , 2., .. , a.a 1.4 .. , 2.4 2.& 2.e 

' 2.a 2.0 . •·a .. , a.• a.s ••• a.s a.a .a.-t 2., 

10 a., 1.s a.s a.1 ••• ••• • •• 1.1 8.4 a.a a.a 

11 ••• a.1 a., 1.1 a.s 1.4 1.1 a.s 2.1 a.a a.2 

12 2.4. 2.a 1.3 a.1 1., a.a 2.6 a.1 .. , 2., a., 
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TAB LB IXI 

'l'eat 10 Tlun Tissue Speeial Q. Oarb• 

(a) 

Part No •. R4tade.bllitT Meu. 

1 5.4 e.G 6.0 6.0 &.2 6.6 6.5 5.8 6.0 6.4 6.1 

a 4.0 S.9 S.9 ,.& 3.8 ,.o 5.0 3.'1 ,.2 5.0 4.1 

3.G a., s., 3.6 S~& 3.6 3.'1 s.v a., 3.7 3.t 

' 3.2 3.2 3.5 3.6 s.2 8.3 s.1 s.a :5.G 2., ~-· 
8.4 1.1 3.0 z.o 3.l 3.G 3.4 3.0 s.o s.o 3.1 

6 2.9 1.8 2.'1 2.'7 3.l a.& a., s.1 a.a 2.8 2.8 

' 2.3 2.6 Z.l 2.9 2., a.9 2.0 2.s z.o a.a a., 

8 1.0 a.a 2.5 s.1 2.G 2.0 a., a.s a., 2.1 2.• 

9 a.o 2., 2.2 a., a.G a., 2.G 2.5 a., a.a 2.4 

10 1.9 2.1 2.a 2.2 2.4 a.tS a., a.a 1.1 2.2 a., 

11 1.0 a.o s.a a.a 2.0 ... a.a a.a ••• a.a 1.1 

2.1 2., a.a 2.0 2.3 2.1 a., a., 2.5 a.a 2., 
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'l A B L B xxn 

Teat 10 Taia !'laau special Q. Can• 

(b) 

Pan »o. 1-a4abilttr .... 
l e., ,.o ts., ,.o ,.o ,., 5.8 ,.o ,.o ,., a.o 

I 5.8 ,.1 •• o s.a a., ,.a &.o ,.a ,.a s.o ,.a 
s., 3.15 s., 3.8 a.o a.a ••• ,.o , .. ,.o a., 
a., s.1 s., s.a s.a s.a a.a a.o 1.1 3.1 s., 

I a.a s.o 2., a.o a.o s., , .. s.o 1.0 a.a 3.1 

' a., :s.o s.o 2.8 .. , a.a s.a a., 1.1 2.8 2., 

' a.o ... a., .. , a., a., .. , a.a ,. ' a.a a., 

8 a.a ••• a., a., a., 2., a., a., a.e 2., a., 

9 a.a a.. a.a ••• a.a 2.a a.a s.a 1.1 2.a 2.1 

10 a.a ••• a.a: 1.1 2.a a., a.1 a.a a.a a.a a.a 

11 a.o a.a 1., 2.0 .a.a a.a 2.1 2.IS 1.1 a., 2.1 

11 a.a a.1 a.a 2.1 2., a.1 2., :s.o 2., a.a s.1 
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IX. APPENDIX II 

Pollowtng an aleYell graphe ot legibllit7 ourYee, plotted 

wlth the per omt legibility Terna the part, nuaber, ocaparing 

the nr1oua teata uaed ln th1• 1nTeat1gat1on. The baa1a of 

ooapariaon 1• the oarbon uaed, •1no• the at.de ot the pal'&r, th• 

paper itself, and the setting of the eleatrcaap.etio typewriter 

uaed tn aaldng the aaplee, were all held oonatant. 

The tirat graph of Teat 1 and Teat a waa plotted troa th• 

per oent legibility ot the ••an ftluea of ••t• (a) an4 (b). 

Tbeae nluaa were uaed in making omparieona with other teata 

through Teat 6, which wre alao plotted trom the per oent leg1-

b1lit7 ot the aean Yaluea. 

The aeec,ad graph ot Teat land Teat 2 waa plotted troa tlw 

aean per oent leg1b111t7 ot aeta (a), (b), and (o). Th••• ftlu.a 

were uaed in making ooapuiaou witb 'l'eata '1 throlagh 10; 8 

through 10 were alao plotted tram the ••an per oent leg1bil1tJ, 

Pen l wa• not plotted on the graph• a1noe Part a wae taken 

ea one hun4re4 per oent legible, and alao beoaua• ot the tact 

that tta (Part l) legibility wae not pertinent to tbia 1nTeatiga-

t1on. 

Teat 'I la a a•ple aa4e uaing Red Oal"bon. It la intereating 

to note that it la, oTerall, aore legible than one ot the black 

oarbon aaapl••• 



1,: -~-- -·1.---_ -,---_-_-: --..---r--: -_: -i:-...-_-_--~---:---:'.: __ -_: __ ...,...•_1_-_ ---.-."--r_ !--- ----,.--~;-----,----, 

... L. . ..... - - · 1 ... -- ' - .:....--~--------+! _______ · --·-- .: .. -- __ J -----~------
I • 
i ! , . I • ' 

-:;-~-:) .. : __ : :..1.-·: __ ; __ ·_ . -. . -! . . . '. 
.....----.---·------ --~-------+-

• ! ' • T 
. ' . . . . . . ' . . 

' . . . 
• • ;. • • • • • • - • • C 

· ! ' j 

----<""",:-----+-----'----+----_;_ __ _j ___ 
I 
l 
t 
I 

I • i--- --~-- -r 

! I I l 
-- ! -·-+-- -l J. ----+-- -~~-J 

J . - T-4--1-~- •. ___ -_1 __ J 

L_J , -C_ -fr.tls~ 2 _ o 
! '. ! '-f·_; ' 

--·. -~ -~-- --~ ~-- - --~---·- .. i 
I 80i----,----+----~-~- i ~-------------.----_,__------: •• _·-+-----' ·--

70 

60 

, . 
. ) 

' , _.._:_~ __ ·__.:~ 
T-

i "-· 

--lu . ~--L __ 

I 
I 

·_.:_ _________ L __ --

2 3 

t 
I 

•·t - -

! 

- -
i 

I 
! 
! ; 
j----' - ·--·----

+ I 





2 3 4 s 6 7 8 9 /0 II 

• 
0 
O'I 
I 



• = • 



' ' I 



/0. 

90 

80 

70 I 

m 
I 

2 3 4- 5 6 7 8 9 /0 II 12 





/0. 

' 

2 3 4 5 6 7 8 9 /0 II /2 



2 3 5 6 7 8 9 /0 II /2 






	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075

