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Relative Leg ibility ofLeroy a nd Lincoln/!\! rT R E Fonts 
on T elevision 

!Junaid Shurlldl' 

The legibility ol's ta nda rd Leroy alpha nutm·ric syru bols was cun1pan ·d with that 
of a lll'W lou t, I he Lincoln/~lt T R E, Oil a Ldevision lllOlli lor a t ITSOiut ions ofll, I 0. 
I:Z , and I+ li n(·s pe-r sy111bo l heig ht. The new (()Ill was 1101 supnior in ll'gihilitv to 
th•· Leroy f(Hll a t a ny o l'the values of resolu tio11s t<·st,·d . \ Vhilt· thl' find i11~s lor the 
n<·w· fon t we-n: nc:gativ(·, insig hts w e re g-ained abou t hU"w to i tnpn>\'t' syn tbul <.ksiMn 
lo r more kgiblc ll' ll'vision d isplays. lt was n-comrnt·ndcclthat these nc·" de,ign 
t<.'ch niqtr<"S be· !'valuatc·d in fu ture work on tdn·ision displays. 

T elevision is a n tluablc display de\· icc for systems use because of its 
versatility, case of sig nal tra nsmission , rdiahili ty of image reproduc­
t ion, ea~e or ma i ntcna ncr, a nd comparatively low cost. In addi t ion, 
the ability of tclc\·ision to combine cl illc rr nt d a ta inpu ts into a single 
composite d isplay is well known. evertheless, the acceptabil ity or 
television for many milita ry and indust rial systcms applications 
depends upon its abili ty to display symbols which can he accurately 
and q u ickly identifi ed by the viewer. 

T his a bility has seldom been dc tcrmim:d through obj ect in: per­
formance tests that provide est im ates of accuracy and speed (Icgibil ity) 
of symbol identi fi ca t io n. E ven thoug h television is widely mcd for 
enterta inment, education, and comm unication, the research which 
mig ht have solved some of the legibility pro blems has been directed 
elsewhere instead . Commercia l T V studies lean to such problems as 
picture q ual ity, n icker, color quali ty, and in educationa l T \ ·, to 
eval ua t ions of' television as a n inst ructio nal dcvie ..... \\' hen tcln ·ision 
is used as a means of communication in system settings, symbol 
legib il ity is often determined by su bjecti\·c opinions, preferences, or 
even g uesses. 

T here is a need to conduct compara tive studies of'd ifli: ren t lon ts 
fo r developing standards to gu ide the designer a nd manufacturer of 
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display equipment to select the most legible symbols. The prrsent a: 'a 
study tried to srlcct a better font for television use by studying the 1-
relati\·e legibility ofsLandarcl Leroy symbols and a set of improved a ~ 
sym bois (Lincoln/MITRE) on a tclc\·ision monitor. An improved (/) 
symbol font may be expected to a id television legibility in ei ther one 

0:: \S\ a.. to 
o!'two ways (or both) by lowering the min imum number o!'scan 
lines per symbol height rcq uircd for a high accuracy or identifica tion, 0 en 0 r---
or to produce fi1ster identification times at previously established 
minimal values of symbol resolution (10 to 12 lines per symbol height, a.. (X) z '() 
sec rcft-rcnccs 2, 3, 8, and 9) . 

A set of' alphanumerics which might !Jest serve as a standard wonld 0 1'- :E L.n retain good legibility when displayed on any display such as a shaped-
beam or slewed-beam ca thode ray tube, a high speed printer, an z <D _J ::t office typewrite r, a telev ision monitor, and so on. \Nork on the 

:E development of a unin:rsally legible font was started several years &0 
ago and, in part, continued some earlier work a t Lincoln Laboratory. _J v ~ n 
Essent ia lly, this work il1\·ol ved refining a set of' symbols originally 
designed by :-.1 ackworth. The history of the development of this font 

~ is described in more detail cbewhen: . ~ rt) -, N 
The latest \'ersion or this font called Lincoln/:11 1 T R £ (L/ Nf) is -:> C\1 1-1 

shown in Figure I. In a recent study·1 the L f tv1 font was compared 
with the Leroy lont (Fi t-(. I ) which is a standard letteri ng style used ..... - I N cxtcnsi\·cly in commercial art and advertising. The results ol'thc 
study showed that subj ects made f(:wer erro rs identifying Lachisto- :I: N .~ >- ~ scopically presented L f l\1 symbols than identilying Leroy symbols at 
each or severa l values or brightness con tr;\st ratios, ranging fi·om 4 : 1 (!) >- " 

X -
to lO: l. u.. "' 

LL X c 
\\'hi lt: the work to date with the Lfl\1 fon t is encouraging, there is 0 

u 

a need to conduct addi tio nal evaluations of this font bclot·e it may be 
~ w 3: c 

w ~ 

recomm ended as a standard for usc in other display applications. ~ 
it 

Furthermore, the tachistoscope study indicated that some additional c > A > 0. 

improvements might be mack iu the legibi lity of L/M symbols by ~ 

changes in the gcomctry of those symbols which the suhjccts mis- 0 ::::> u ::::> ~ 
identified most frequently . H owever, before any additional changes 

CD ~· 
in symbol design were made, it seemed desirab le to collect more data 

~ t-
<.. 
-l 

0 11 inter-symbol confusions when the Lf l\1 font is tes ted in other kinds <( -
of displays. t: 

ex: t/1 g_ 
Sinct the legibi lity of' tdc\·ised symbols has been a major and con- i.Z 
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tin uing in terest a t MI T RE, it seemed reasonable to extend the evalua­
tion of the L jrvl fon t by compa ring it with the Leroy font on a tde­
\'isioll monitor. Television represents a unique problem in symbol 
design l>ecausc of the way in which the symbob arc constructed and 
displayed. There a re two major characterist ics of television which 
in fluence symbol geometry; the cu tting u p of symbols by the active 
I i nes of' the tde,·ision raster, a nd the "on-ofT" cha racteristics of' the 
sca nning element. The first characteristic affects symbol geometry by 
deleting selected parts or the sym bol, whi le the second characte rist ic 
may affect symbol geometry by smea ring, which is caused by the lack 
of a sharp "on- ofl"' response of the scan ning c lement in l1orizontal 
transitions from light to dark a n·as. Both of these characteristics, the 
cutting u p and the smearing of symbols, are shown clearly in Figure 2 
where photographs of' selected televised symbols a t I 0 lines a rc 
presen ted. 

Prn·ious attempts to develop a fon t un iquely suited to television 
have f'ailed. 7·S ln each case, the imp roved {ont was no be tter than 
standard Leroy symbols. In the present study, the Leroy li:lllt was 
com pa red wi th the L /lVL Ion t a t sym bo l rcso l utions of8, 10, J 2, and 14 
lines per symbol heig h t. The resul ts showed no ma rked superiority of 
Lf.\J symbols over L eroy symbols at any of the resolutions stud ied. As 
in pn'\·ious studies~.3.M,9 legibility lor both fonts was g reatly impai red 
f(J,· ,·esolutions below 10 lines per symbol he ight. \tVhilt: the find ings 
for the Lf i\1 sym bois were disappointing, t he results provided some 
new insigh ts into o ther, and hopefu lly more fruitful tech niques for 
imprO\·ing the design of'sym bols for televis ion displays. 

J let!tod:-. 

The subjects W<:>IT four M 1 T R E employees who had 20/20 ncar and l~t r 
acuity, normal color vision, and no marked phoria . 

7 rlel•isiou EquifJinenl. The television equipment and ma nner or p rcscn l ­

ing symbols to each su bject is desc ribed in detail in a previo us report' 
and only a brief description is given he re. The symbols were pro­
jected onto a translucent screen which was mounted on a modi fied 
!\ lotion Analy:ltr. The symbols were picked up by a 945-lin c General 
Precision camera (.Model820) and shown to the subj rct on a Conrac 
( i\ lodcl CQE 14/945) 14 inch video monitor. T he camera-to-screen 
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Figu re 2. Symbols rcsol\'(·d by len scan lin<·s. 



distance was a r ranged to obta in the dcsin:d line resolution, and the 

su bject-to-monitor distance was arranged tO maintain an a ng le or 
sul)lcnse at the eye of 16 min u tes of a rc. The subject initiated the 

exposurl' of a symbol by depressing a button. The exposure ol" t he 
symbol \\"HS ended when the su bject m ade his \'Crbal identification . 

The subject was inst ructed to make his identifica tions as quickly a nd 
accurately as possi ble. The t ime required to ident ify each symbol , a nd 
tl1e symbol named, were record<:d. 

The L f.\1 and I..er~; · .~ymbo!s. The sym bo ls were photograplttd on 35mm. 
Jil m st rips. Each str ip contain e-d J RO sym bois or a given fo nt with th r 

:~G symbols a p pearing fi, -e tim es each. T he- ;t\"eragc sym bol wid t h for 
the 1 wu fonts was three-q uar tr rs of" the symbol heig h t. T h r two fonts 

had a ratio ofs trokr:- \ov idth to height o f o ne-sixth. ll was necessary to 
mod if)· rhc s ta ndar·d Leroy 0 a nd 1 in o rcin to di!Teren tiate the 0 
from the le tter 0, and the n umeral I fi·om the letter I. 

TIH· sequence of sym bols on the fil m str ip was detnrnined by a 
table or random numbers. A stepping swi tc h controlled the ad,·anc(: 
ol"the film tl rrough the fi lm pmjector a nd provided a number of 

diOcrent symbol sequences, wh ich he lped to JXC\"Cnt the subjects 
from memorizing the letter sequences. 

EAfmimeutal De.1ign. Each sul~ject ident ified sym bols in both fo n ts at 
each o!"thc fr>u r· va lu es of resolution (8, 10, 12, ancll 4 1incs) . The 
subjec ts ,·iewcd o ne Jont at a ll resolutions before being- p resented the 
other fon t, t.wu o!"t l1e subjects seeing Leroy first and the other two 

seeing Lineoln/M IT R E fi rst. The two subjects sec i11g Leroy firs t wen : 
present ed the rcwlu t io ns ir1 two di!krcut orcl crs w hic h were de ter­
minccll)y a ta ble of random nu mbers. T hese same seque nces or 

reso lut ions were used also for the two remai ni ng sul~jccts w ho sta rted 
wi th th e L j .'\ 1 font. When the su bjects were switched to the a lternate 
k>rH, two new o rders of resolutions were made u p with a table or 
random numbers. Each subject seeing- the Leroy fo nt viewed o ne of 

the ne\\" sequences and these same seq uences were used fo r the two 
subjects who saw the Lf l\ l fon t. 

Each of the subjects made- a total or 180 symbol identif-ica tions (five 
per symbol) for each fo n t at each of" the four resolutions. Bclo re each 

series of sessions wi t h a given font, the s ul~jects wrrc given practice 
in idcn ti !>·ing the symbols making up t hat (o n t. T he prac t ice session 

H4· 

included 180 idemifications, fi, ·c !or each syml>ul o!"tlH' !(lilt. Thc~t' 

sy mbols were shO\nt on the television monitor and wne n:soln:cl by 

60 active lines per symbol height. During pract ice any nrors m;tdc l>y 

the su bject were cor rected by the expcr imcntn anclnrors rardy 
occu rred d u ri ng- practice. 

Clwracteri.rticso/1Plez·ised,~J'711bols. T he a<:Liw lines in the sym i>Ois l1ad 

a n average brightness ofa pproxima td y :ZO I" L and a background 
IJrighllll"SS ( to om· side of the symbol) ofapproxim;"Jtci)' :2 I" J. a ~ 

mcasu rl·d by a Spectra Brightness S pot \kll"r. The proccclu n · 
lollowccl in <l clj usting the television cquipmentlwf(H·c t>ad t t'xpni­

menta l session is described b y Bei J. L 

Nesulu and Discussion 
The percentage ofidt>J"llili cation errors {()r Lf!\ I a nd I .n oy symbols 

at each of four values of resolu tion arc shown in Figure:); the ident ili­
eation speed !(>r these two fonts at t he same ,·;dues o!"n·sol ut ion arc 
shov.;n in F igu re 4 . As Figures:-; and 4 ind icate, there wnc no 
marked differences l>e twer:n the t wo !()lltS in cithn accuracy or speed 

for a ny of the resolu tions st ud ied. The speed and accuracy o!"symbol 
idcnt i!icat ionl()r each subject are presen ted in T ables 1 and II. F rom 

Tables l a nd II it is c\·iclcnt that none of the cliflcrcnccs I>L"Lwt·,·n fonts 
were very large and statistical analysis revealed no sign ificant 

cliflcrences in these dat<t. En ·n t he rela tive ly la rge mean difftTenres 
in identifica tio n time lo r the two fi)lltS at a resolut ion of eigh t li;ll·s 
was not stat ist ical ly s ignificant. 

The d l"ects of" dec reases in resolu tion on speed a nd accuracy of 
symbol identification lor both fo nts is similar to that reported in many 
previous stud ics. ~.:J,ti,u 

Two conclusions follow fro m these ( I) cia ta: 'J'dc,·isnl LJ \ l 
symbols arc not supnior in legibili ty to trle,· iscd Leroy symbols, and 
(2) a minim um resolution o!" IO lines per symbol htig-lt t is n·quirl"cl 
lo r a 90o/0 o r bet te r accuracy of"indcn t i!icat ion. 

luter-.~J'IIlbo l C:onfusiom·. The pa nicular symbols which had t he highest 
concentra t ion ofl'r rors were si milar lo r the two fonts at resolu t ions or 

Band I 0 lines. The only notable clifk rcncc between the two fo n ts 

was at a resolution or l 2 li nes where there was no con!"usion :tmong till· 
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T .\ o 1. E 1. Perren/ age p;, rurfur Each of Fuur Subjec/J 

Re>olulion in Line.1 Per .~)•mho{ Ht·ighl 

Subjt'Cts 1-1 12 10 a 
L f M r.noy L/ M Leroy Lf').l Lt'roy L/~1 LcrO\' 

() I 0 6 '2 7 8 H 
2 I :I 2 '2 8 ~ 1 :){j ·IZ 
:J 0 {) 3 3 1'2 5 2:3 17 
·I 0 I 0 3 Hl 7 -16 '2'2 
1\ lrnu 0.25 1.'25 1.25 :).50 10.00 7.00 :W.25 '2:-U::i 

T A Ill. " I I. ldenti/imtion rime in Serullll..jur Each <!{Four Su~jecl> 

Rewlution iu L ines Per .~ymbol /leigh/ 

Subjecls 1-1- 12 10 B 

Lf!VI l.eroy L/ M Leroy L/ M L<"roy L/ ~1 Lt·roy 
0.65 [).()~) 0.76 1.-J.!.J 1.0 I l.:-32 :2. ~J:I 1.-J.I 

:2 0.63 0.6'1 0.75 0.71 1.08 O.!JO 1.3!.1 1.50 
3 0.5+ 0.57 0.87 0.71 l.-12 0.8:2 1.63 1.36 
· ~ 0.96 0.8-1· 1.0-J. 1.25 2.36 1.75 :1.92 :2.93 
.\ li'fln 0.70 0.70 0.86 1.0-~ l. -1-7 1.20 2.-16 1.80 

L / Msymbols while th e B, 8, Q , O, G, and G of the Lcroy font 
continue to be major sources of error. The absence of errors f(>J. tlw 
L/M font and I he presence of errors fo r t he Leroy font at 12 I i ncs is 
no t too su rprisiug when it is recalled that the LfJ\1 f(mL is csscnri:Illy 
a refinement of the geometry of a lon t much li ke the Leroy.5 It is 
noted that by COlll J)arino· the two fonts (sec fio·urc l ) tltc •rcome tr ic n n b 

refi nements include such th ings as increasing the siz(· ol's111all symbol 
de tail (for example, increasing the length and changing the posit ion 
urtltc horizontal bar or the letter G), changing the out line ofsym hols 
(for example, changi ng the upper part of the n umeral B fi·om a circk 
to a triangle), and al tering t h<" ru rYature or symbol strokes (ltlr 
example, changing the cu rvature o[ the kttcr S) . The fai ltuT or thcs·· 
design changes to aid ident ificat io n at the lower resol utions is prob­
ably related to the fact that small di !Ierenccs in detail and stroke 
curvature arc not resolved sufficiently by the coarse scan structure or 
the television. Apparently, a scan structure as fine as 12 lines per 
symbol heigh t is nccclccl befOI-e these geomet ric cliOerences a re 
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rcsoh·cd suffic ien tly lo r lite sulJj ect lO be a ble to detect t hem and usc 
tl1em in !tis identifications. 

I )eJign oj.~'rmbolsjor Felevision 
I t is clca r from l he resu lts of the prcsc n t study and p revious stud ies7,s 
that small rhan~es in detail and CU I'\'atun · of' st rokes of' sy mbo ls arc 
not goi ng- to irnpro,·e the lcg ihi li tv ol'teJe,·ision d isplays. It appears 
l hat l \\'0 Ol her IV<l ys Of' chang-i ng sym boJs should be C' \ '<1 Juatcd bdorc 
the s<"arc h fill· a bnlt-r telcvisio11 lo11 t is ahando 11 C'd . 

In ;'\ II earlier st udy7 twelve L e roy symbols we lT revised a11d tested 
i(>r legibi l ity 0 11 a television monilor . El<-\'('11 o f' these revisions 
im·o h-ccl sma ll cha nges in sym bol de ta il , but one IT\·ision in voh-cd a 
rather simple design change, t hat of increasing the w idth of t he letler 
H li·om 75l' " to 100% of' the symbol height. I\ lost ofth<· changes in 
small deta il " ere nol successful, but increasing the width of t he H 
eli minated both t he H-ca lled-,\1 <tiid t he H-cal lcd-N con fusions 
which previously had been major sou rces of' er ror. T he finding 
suggests that increasing symbol width might be successful with o ther 
sy mbols im·oh-ed in major confusions on television. 

1n addi t ion to increasi ng symbol width, des ign cha nges involving 
a decrease in symbol stroke-width may be successful. Cross c hanges 
in symbol design such as increasing lhc width or decreasing the 
stroke-width o f'symbols may be expected to aid teb·ision lcgibi lity 
because th~;: discriminat ion ol'gross detai l is less dependent u pon the 
lin cncss of' the scan st ructu re than is d iscrimination or small symbol 
d etail. furthermore, increasi ng the w idth or d ecreasi ng t he slroke­
wi dth of' symbo ls may be expected to im pro,·<· legibi lity by reducing 
the amount of' ho rizon ta l smearing or syrn IJol strokes. T herefore, 
l'urth('r work may prod uce better symbols !(Jr television by studying 
liH· d-J (:c ts of' symbol widt h a nd st roke-width. 

I. C. J3d l, Siudics in Display Symbol Lcgibili1y: X \ ' 1. T he l.egi bili1 y or 
l"dcly)){'Wri ler Symbols on ' 1\·Jt-,·ision. T he ~IITR,.. Corp .. lkdl(ml. ;\lassadlllsells, 
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:1 T\' !\ Iolii Ior. TheM IT I< E Corp., Jkd rord .\l assadHISI'Ils. CSI) T R li5 ~\B'i . 

\ lay l ~lliG . 

·1. D . .J. Shom11oa 11, S1 udics ill Display Syn obol Lq~il>i li1 y: :\:. Tho• Ro·latin· 
Lcgibili 1 y of f..o··roy a11d l .iiii'Oill/" 1 T R E. \l ph<llllllllt'ric Sy11obols. Tlw 111 r 1~ I· Corp .. 
lkd lord , i\ Ltssach usv tts. ESD TR --Gli 11 :,, August l~llili. 

:>. D. Shun kfl~ Design l'roblt·n ls in Visual Displays: I. C..: lassinol l:anors in Tho· 
l.cgibilily orN umcrab and Ca pi1al Lo·it c-rs. Till· .111 T l< , . Corp .. lkdl(, -d. !\lass .. 
I ~SD--TR-6li-W,J III li' )l)(j(j _ 

6. D . . \. Slourtkfl'. )),·sigll Problems in \ ' isu:tl Displays: II. 1-':tc ltii'S in I he Ll'gibilitv 
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Compari,on or the I .q.(ibili1y ofTele\'ised L.-roy and ( :ourlno.:y Symbols. Till' 
~l iTRE Corp., U.-df'ord, i\'lassachuseu s, ESD TR - 65 l::lli. :\lay 19liG. 

II. D. Shunlt-11'. and D. Owen. Studies or Display Symbol l.l·gibili1 y: \ ' II. 'I 'Ito: 
l.q,:ibilit y or Le roy Symbols on a !l-1-5-Li no.: and a 5:!5-l.ino.: '1'<·),., is ion Sys1e11l. Tho· 
~!ITR J, C:orp .. lk dlord. :'-fassachusclls, ESD- TR- G5- U7. \lay 1 ~166. 

:\dclitional Studies ofTclcvision Legi bil ity 

I. Both a, B., and ShuniL-11~ D., Studies of Display Symbol Ln.(ibilily: Tho· Elli·cts 
of'L ino.: Cous1ruc1ion. Exposure Time, a11cl S1roko· \\'idth, ESD T DR li3-:!+9 . 
.July 196:t 
:1. Uo1 ha. B., and Shun kn·. D. , Studies or Display Symbol L,-gibility: L I. Tho: 
Efl(-·cJS orlht· Ratio orvVid ths or lnaclil'l' lO :\ctil'l' Eleml'nls \\ 'ithin "' )'\'Scan 
l .ine and tht' Scan Pall<'1'11 Used in Symbol Construe! ion. The· M 1 'l'R E Corpora­
lion. Ul'dlord. :'-1ass., ESD- TDR-63-+-1-0. Scptcmbt' r 1963. 

3. Shunlo:fl'. D. , llo1ha, B .. a nd Young, M., Studies or IJ i~play Synobol L<"gibi li ty: 
Ill. The Efl'o:cts or Line Scan Oriental ion. T he ~11 -r R E C:orpor:tl ion, U<"dlord. 
\1ass .. ESD- TR-65-- 138. May 1966. 
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-J.. Kinn .. y, (;,C .. l\ larseua, M., and Showman, D.J .. Studies iu Display Symbol 
Lt·gibilit y: X I I . ' l'he ! .q~ibility or Alphanuuteric Symbols 1()1' Dig it alized 
'l'dc,·i; ion , The· )II T JH. Corporation, fled ford, Mas.-s., ESD- TR- GG- 1 17, 
. \ugusL 1~66. 

5. Shunkfl: I )., and .\ larse11a, t\ 1., Studic:; in Display Symbol Legibility: X!\'. 
The Lt·!{ibility or l\lililary [\ lap Symbols Oil Television, T he MITRE Corporation, 
. lkdl()rd . .\lass., ESD- TR...UG--315, September I ~)66. 

Thl' a how papl'rs tnay be obtained from: Clt·ariughouse lor Federal, Scil'nLific, 
a11d 'J '<"<'huical f 11i(•rn1:1tion, Springfield, \ l irgiuia 2~ 151 

Typographic Education 

T l1i1 tlrfilll lfllurl i.> 1111 ilflt'JI/IIIiunaljinumf ur facu/~p 1/ll'lllbt'YI. 1/l/llur/.1. /llrlt"liring dl'.>igm 11 • 

and ollrer ini<'II'Jlctl fm 11111.\lt'lra arr inl'iled lu .111hmil.lflccin<'l arlido dt'llling u•i llr t•dumlional 
lrl'!uh .j tclli.l t!f:. llu{l•. 1lt•sign ledmiqne.1 . a111/ .>lndnll fnublmr.• in llu· ;'({fiou' ~l'/'U,!tlllfJirit 
, dura tiona/ /Jiugrtl/11.> . 

England: The Wo rking Par ty on Typographic T eachi ng 

1 [!tr J J'orking Pari)• 
1.1 Origins. The Working Party on T ypograp l1i (' Teaching was st·t 
up in Onobn, l9GG, hy the Socit·ty ul'lndustr ial Artists and Dcsign­
n s ( Lonclon), with the acti , ·e su ppun ul'the Societ y oi'T ypographic 
Dl'sig1tns, in rc~ponsc to repeated c ri tici~m from a~scssors, teachers, 
:-~nd spokesmen from indus try that m uch graphic design work in 
colleges of a r t ancl design was let down by an immature approach tu 

typography. Since then, the Working Party has bt"comc an indepe tt­
dcnt and permanent body with nearly lif'ty acti,·c mcmbrrs drawn 
{i·om dcpartntClltS of prin ting, colleges o['art and design, lllli\Tl'Sities, 
and <t number or branches ofind us try. Amongst tlwm an' rcprcscnta­
tin"s of'lcading national and international organizations and socidies 
connected with typography and graphic design, heads ol'graphic 
design and printing departments, and teachers (both li.tll- and part­
time) from many parts of the country. 

1.2 [mns nfrifereuce. The initia l terms or rd'c rcncc 1\'l'I'C lU consider 
tltc place o f typographic design in graphic drsign courses and to 
suggest mr:1ns of improving the quality oftlw te:tching of the su bjtTl. 

. \s work progrc~sed it soon lxcame oiJ,·ious tha t the l r:td it ion a! 
meaning of typography (p rin ting) would have to be l'Xtt'nckd to 

include all visual commu nication systl'ms im·o h-i n~ th e use o f words, 
numbers, and other symbols. It also became clear that we were 
really concerned wi th the fund amental issues ol' tht' desig n process 
which, in our experience, can best be approached throu~h the slltd \' 
ol'an industrial design discipline such as typog raphy l' ngincning 
or architecture would serve equally well , but typography is the 
o b,·ious choice in graphic design courses. 
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