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our invention relates to the spacial arrange-

S S o f s J e e d because o l t e w e r m o ^ W " 

S n S i S l ^ S S the rhythmical flow 

found In the most commonly used words of a 

„««t«nnmis flow of word-wholes and Phrase 
S S T S * to the mechanical rhythm of the 

^ f further object t o p r o v i ^ s u c h ^ n ar­
rangement of the, keys which m B i W » « £° 
change in the typewriter^mechaman or mthe 
relative spacing and position ° f J*1 * * K ^ I t 
the keyboard considered as a whole, and which 
can De readily effected upon any standard type­
writer now mlde by the simple interchanging of 

p0?ittoning3of certain keys **£>%£»*£?% 
„. tv,p selection of positions for certain Keys OJ. 
S o S s o f S , will appear » «"» speettleattor. 

o f K L d Anger loads and Mated tetter errore 
. r- CH,„V, fantor<! are of importance only to the veriest 
4 5 begmner w h h a s ^ m a s t e r e d the spacial pat-

tern of the whole keyboard. With a person who 
has m "ny appreciable degree mastered this 

• n .vStpm typewriting proceeds in unified 
S s and phrases. Words are stroked as wholes, 
Tnd the typist is usually unaware of the indi-
^ , , a i letters Successful typing is the more or 
^ r e l S S following, by the typist, of such se-

6 5 S n c e s <word patterns) with the typewriter. A 
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/ I . i s " * « » / . 

r 0 r gdatewood t - i f ^ s r s i s s f f l » 
& 2 ? f f i S i 3 i SupSeSs /vol . 28 No 4 
? 9 2 T i n simple tapping « ^ ^ £ ^ S ^ 
single-finger tapping, is; slower and le s accura 
than t w o - f l n g « « ™ ^ ^ J g g ^ Qn 
of an expert's one-letter ume * » " . 
two-letter copy. Nearly one-fifth of the two 
lVttPr time would be saved on three-letter copy, 

"rrr'Sr^rs^'r 

^Typewriting is a complex process, .depending 
u P 2 « e l i f t i n g variables oi. d f f l e r m g ^ s , 

SeUcaHa ances K e e n tension and relaxation 
elfmTnatrng unnecessary movements usmg the 
! 3 w most direct motion paths, at the least 
nosSble energy-cost and feeling-cost. To in­
creasethe advantages mechanically that » -
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ESmfnt0^1^^5 b e t w e e n strokes permit 
c o r S ^ g ln6 TIlytlmi a c h i n g , such as in­
correct or awkward position of the kevs in fhV 
keyboard, which interrupts or s ows d o U t S s 8 2?&ss:ibutes to ««•t0 Sl0-r X £ ! 

The stroking unit, accordingly is not an ™ 

J3SSSS5'but,embraces^a -«"n : 
in «™f 4 tune between two successive strokes This 
10 time is set by the skill of the typist. A separate 

interval between the release of one key and The 
^ S S f n g i > L a n o t h e r * s e t by the machine S 
rhythm of the machine must fit into the rhy t iS 

IK 2 i t h e , ^ ^ t ' s stroking. The critical pomtTthe" 
15 finger's unnoticed and unfelt arrest as t striSs 

can bT h e l ^ n ^ b e t h e s h ^ tes t P^use t S t 
stroke t t T d ??* P r e s e r v e ^ succession of 
r e S ' o f ^ J L a U T t i 0 n dfeaPPears into, the 
release of the finger from the key The <?PH»I 
LE,tUre °l}ey s t r o k i n g dePends S n S s exac 
S ™ ^ the slight interval requSed by S e S . f f l

a n d t h e l 0 n g e r l n t e rval required by the typist's fingers. Into a rhythmic nattern nf 

" „ ™ ™ l n orderly succession. Automatic 
* t B of the timing ^ e a c h J;™ 
print in its proper place. There are no isolated 
finger strokings, but rather, s equen t Each 

30 S S e
s £ o L d s e f l n l t e P a t t e ™ ° f - c e S e o T 

m ™ P « h e P r e s e n t keyhoafd even two-letter se-
^ t t o M E W * ThediscrepaneSbL 
iween the minimal times required in stroking 

35 S E T S ? 0 8 s o f k e y s a s cSJSd J S S E 
5T2E? < tyS' a r e c h I e f ly due to the unavoid­
able delays inherent in certain spacial arrange-

as t h f J L M T t h C S e unav°idable delays increase 
40 seauenc?in i a r r a n g T e n t s c h a n g e f r o m <» a *« sequence in the same bank involving fingers of 

oppositehands to (2) a sequence located in upper 
HtoEJrF ̂  StiU lnVOlvlng Angers o T S posite hands, to (3) a sequence involving adia 

45 SteTfrunne?6 ^ b M d- t 0 (4) a "«e 
S e r J i f th fc ,L a n ^ l0Tr b a n k s a n d involving 
S n t 4 , ! S a m i h a n d ' t 0 ( 5 ) a sequence em-

55 ? ^ L T V " ? ' r o m , h e eoulvalent of 70 w S 

6 0 £ n d a n d S6COnd S d j a c e n t flngers on tne righl 
Assuming an average speed of 130 words a 

minute such two-letter sequences or digraphs ,n 
a familiar phrase like this is the may exceed 1TO 

65 tWh°e
rdota,mi,nUte- C o n t I n ^ the mustraton it the total minimal time required for each digraph 

at a'n a ™ P
m e a S U ? m e n t S ° f ^ P h s S t e n 

at an average expert speed equivalent to 130 
words a minute, the relative times are for ex-

70 amp e, dkr employing opposite hands, 145 • 7 em 

ra found to tt^SST!^ 
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ts^^ssT^s^st irle tar 
with the second stroke on E S y 1 ^ 

S n d ' aTneaCrS tW° bankS °f S a" 5 S 
of o p p S r h a n d ^ (2> abre 'Solving fingers IK opposite hands, are seen to be rapid and paw 
o r l h f s a n f p T ^ W . t a v d v t a g i J S S S S S . 
first Ln«Zhand- is n o t r ap id> even with the ,„ 
first two fingers, as er, and frequently is difficult 
and slow of execution if it involves differentThanks 
as aft or fingers other than the first two as afor 
SJSSSLSi l n / ° 1 V l n g "PPer aAd^loter 
a h S d t e Thifo6 h a n d l a s ny> im-mW b e termed 15 
raft « «V. ̂  G a r e m v a«ab]y slow and diffl-

The latter sequences (4) »nrf f-<,i „„.* 
erally sequence (3), exceptas!^fnSvesSe"first" 2° 
l v W ° m

a ^ e n J fingerS' 0 f toe right hand especfe -
ly, may be termed awkward sequences because 
their stroking does not fit into the rhythm o f t h ! 
typist so well as other more easily executed se 9, 
C r 6 8 , l n I ° l v i n g * * » « * hands, or remote 
quSsTre^lVtrP^ 1 1 ' - SUCh a ^a r rd m s t 
of ermrf % tm\e-cPnsuming, (2) productive 
°™? 5 ° . ' x.(3) u n d u l y fatiguing, and (4) inter 

Any sequence involving a single-fineer rpnnh 

&*^"T«rK 1£=S , , 4 , J E ? 5 , S S 

has a number of such reaches, as ik ju rt fr An 
S r nce°f g S f f S ^ W f ^equencTof'o?.' 4° 

_ Scarcely less objectionable than single-finser so 
reaches and hurdles are those requiring the use 
of adjacent fingers. These, too, can be classified 
as naturally awkward. The "universar £l 
seaT

s
dc t S 2 * , a d j a c - t - f inger r e a ' c h ^ a s ' S 

Pf ^ ' % ?' eT' Be> M- «*• oZ- &>, po, pZ nk 55 
as e f ' ^ V \ a n d S^Ch ^acent-finger h " s * 
t, !e ™CibeeteXl"r' *?' ! ° m e 0f them" as «' 

iSd3-=s^«^ 
Doard reduces these remote finger hurdles to 2 ^ 

e^rppsje^,^™^ 
^ r ^ r r ? o r t r , £ s : r e 
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volving two hands. Having discovered this to 
be the case, it follows that rapid successive strok­
ing can best be maintained if the successive 
strokes are in alternate hands. This is not be-

5 cause of any purpose to even up the loads upon 
the two hands, but rather is based upon the con­
sideration of maintaining the rhythm, for this 
latter in itself is the best assurance of lessened 
fatigue. We have discovered the desirability of 

10 distributing the keys to the two hands, in such 
manner that the stroking of common sequences 
involves the use of alternate hands, insofar as 
possible. Being in opposite hands, reaches and 
hurdles are automatically eliminated. 

15 Likewise, we have discovered, and employ as 
a factor in determining the location of the keys, 
that sequences in one hand (which cannot be 
wholly avoided) are most satisfactorily made 
when stroked from an outer finger inwardly. It 

20 is easier to tap in rapid succession from the fifth 
finger to the index finger, than the reverse. In 
our keyboard the common sequences necessarily 
falling in one hand are, so far as possible, stroked 
from an outer to an inner finger. Sequences 

25 which involve high frequency in each direction, 
as er, re, axe separated, and the letters given 
to different hands. 

The present keyboard has three banks of keys 
which contain all the letters of the English al-

30 phabet and the commonly used punctuation 
marks. The hands are guided with relation to 
the home row, that is, the middle bank. We 
have discovered the necessity, to avoid breaks in 
rhythm even in common sequences, of forming 

35 as many such sequences as possible in the home 
row. This avoids dropping to the- lower bank 
and returning therefrom, which is very slow, and 
stepping up to the upper row and recovering, 
which is somewhat faster but still slower than 

40 sequences in the home row. As a result, we have 
been able to locate letters accounting for 70% 
of the total letter frequency in the home row. 

The rhythmical flow of complete sequences 
may be momentarily checked by an error. A 

45 single key stroke is felt chiefly, if at all, as such 
a misdirected stroke or error that temporarily 
blocks the rhythm of typing patterns. Errors 
are to be attacked only in their original line or 
phrase or word or shorter sequence setting. This 

50 is further shown in the fact that most false 
strokes are clean, effective strokes—to the wrong 
keys. The following are samples of interference 
by more dominant sequences. For that the typ­
ist wrote the (2 seconds delay) t. For spectacle 

55 the typist wrote spec (.4 second delay) tab (1.2 
seconds delay) le. For poet's the typist wrote 
poioe (.6 second delay) t (.3 second delay) ' (.4 
second delay) s. For own heaven the sequence 
our first interfered with a belated correction w 

60 and the omission of n from the pattern, as fol­
lows: ou (.5 second delay) w (.4 second delay) 
space (2 seconds) heaven. In these samples the 
more dominant sequences the, table, power, our 
result in substitution, omission and addition oi 

s 5 strokes. 
Moreover, the more dominant digraphs appear 

to hold down errors and facilitate speed despite 
handicaps of the present haphazard keyboard. 

„n The first finger patterns, for example, are dom-
inated by the terrific frequencies of th, on, an, 
he, in, nd, ha, at, en. Because of these key­
strokes, t, h, n, participate in very dominant, 
common sequences their relative efficiency is 

75 high despite keyboard handicaps. Similarly, on 

the left hand, the a and e and t strokes are 
dragged above the usual inefficiency by partici­
pating in very dominant, common digraphs such 
as an, ha, at, ea, ar, as, er, re, he, ed, en, es, ea, 
le, de, ve, th, at, nt, ti, to, it, st, rt. 5 

Our studies of more than 11,000 errors by stu­
dent typists on the 1,000 most common words of 
Ayres' list ("A Measuring Scale for Ability in 
Spelling"—L. P. Ayres—Russell Sage Foundation, 
New York, 1915, pp. 12-20) demonstrate that a 10 
relatively small number of word-sequences, fre­
quently typed to be sure, is responsible for a 
large portion of all typewriting errors. Whereas 
low-speed college beginners during eight weeks 
of practice piled up 28% of these errors upon the 15 
most common 50 everyday words, second year 
students actually heaped up 44% of like errors. 
This proportion of errors, in short, increased 
after eight weeks, one year, and two years of 
training, from 28% to 41%, to 44%, respectively. z o 

On the most common 300 words, the proportion 
of errors increased from 67% to 73%, to 77%, re­
spectively. In fact, the second year students 
actually made more errors on the first 25 words ... 
of the Ayres' list. Such a dilemma exposes the "J 

positive handicap of the present keyboard. 
We have collected the 300 word-sequences most 

often mistyped. The combined errors of these 
sequences amount to 75% of all the typing errors 
found in our-study of the typing of the thousand ' 
commonest words. In fact, 200 words account 
for 60%, while 100 words alone account for 45%. 
All but seven of these 100 words are simple mono­
syllables. Correct typing of these 100 words 3_ 
would have reduced errors on all common words 
by 45%. Examples of words characterized by 
frequent use in copy and excessive errors or diffi­
culty on the present keyboard, are: also, are,, 
away, do.ever/every, find, found, give, good, great, 4C 
have, isv it, like, look, many, must, never, number, 
only, people, place, should, take, than, thank, 
their, then, there, these, think, those, time, to, 
well, what, when, which, while, with, work, would, 
write. 45 

The handicaps inherent in the present so-
called "universal" keyboard can now be summar­
ized by ten criteria, In general, the very factors 
operating to produce errors also operate to reduce 
speed* as follows: 50 

(o) Many common sequences, in general, rer . 
quiring a difficult and awkward serial arrange­
ment of finger-motions. 

(b) Many digraphs typed with the same finger, 
whereas digraphs typed with different fingers are 55 
faster, due largely to improved play for position 
and overlapping of keystrokes. ( 

(e) Many digraphs consisting of hurdles across 
banks by the same finger, with time wasted in. 
the get-away, hurdle and pre-position. 60 

(d) An excessive number of sequences in the 
same hand, whereas digraphs employing opposite 
hands are faster. 

(e) An excessive number of sequence in the left 
hand, whereas right hand sequences are usually 65 
faster. 

(/) Many digraphs employing adjacent fingers, 
notably in hurdles across banks, whereas most% 
adjacent finger digraphs are slower than com­
binations utilizing remote fingers or opposite 70 
hands. 

(ff) The assigning of approximately 30% of the 
digraphs to include the lower bank, which is ex­
ceedingly slow. '• ,. ' ». 

(ft) The assigning of approximately 86% of the •& 
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digraphs to,include the, tipper bank, which is ex! 
ce'ssiye, and tends to reduce'the speed.: -V;*' 

ft). The assigning of :orily 91%, approximately; 
pijthie digraphs/ to include the faster hoine row. 
; (?) The. arrangement of key-locations on .the 

''univ^al"; keyboard' with, little.or hoIreference:, 
jt&;the,iad#tabjiityVof;hand skins to the sequence 
pattern's of the written language. 

A study of language patterns reveals a very 
striking fact. Spoken or written language is 
based on a framework built up of a relatively 
small number of words, arranged in many pat­
terns. For example, less than 3% in some 80,000 
words used in 500 telephone conversations are 
different words. Little auxiliary verbs, such as 
is; pronouns, such as you; prepositions, such as 
ore or to; conjunctions, such as and; articles, like 
the, are only 5% of the different words used. 
Mostly these are monosyllables. Yet they make 
up 57% of all these 500 telephone conversations, 
as counted by French. Their framework sup­
ports the longer, more varied, less frequent words, 
which convey most of the meaning. Although 
their role is somewhat lessened in written lan­
guage, it is these common words which materially 
set the digraphs to be typed. According to a 
scientific word count, for example 69 words rep­
resent one-half of written English; 640 words 

3 0 represent four-fifths of written English. Typing 
patterns are based upon this framework of a rel-
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atively' small: number pf^brds; which support the 
longer, more varied, less frequent words; into 
this:'framework the typist's motions are to be 
fitted! withthe! aid of improved keyboard relations. 

An-intensive study .of tlib freqtiency with- which 
differeht seqtiehcesj appear in' ̂ written: English is 
the basis for th© soiinas© arrangement' or tne 
keyboard which we propose. The total frequen­
cies of usage of digraphs, trigraphs, four-, Ave-, 
and six-letter sequences studied, exceed 
75,000,000. 

A scientific word count in written English 
shows the predominance of certain sequences 
over others, to the extent: 

That 11 digraphs or two-letter combinations 
make up 25% of the usage of the millions of 
digraphs counted; 

That 34 digraphs make up 50%; 
That 57 digraphs make up 75%; 
That 137 digraphs make up 90%; 
That 22 trigraphs or three-letter combinations 

make up 25%; 
That 104 trigraphs make up 50%; 
That 46 four-letter combinations make up 

25%; 
That 208 four-letter combinations make up 

50%. 
To facilitate the revision of the typewriter key­

board, a master sheet of common digraphs is 
constructed as follows: 
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ab ac 
_8 11 
ba be 
4 

ca ob 
17 
da db 
11 
ea eb 
25. 
fa f b 
4 

ga gb 
4 ' 

ha hb 
66 
ia ib 
2 1 

ka kb 

la lb 
12 
ma mb 
18 2 
na nb 

2 .-
oa ob 

1 
pa pb 
8 

qa qb 

ra rb 
5 

sa so 
10 
ta tb 
10 
ua nb 

1 
va vb 

1 
wa rcb 
16 
xa xb 

ya yb 

za zb 

Table 1—Relative frequencies of common digraphs arranged to reveal 
probable degrees of interference arising from each tentative key 
location. . 

ad aa- af ag ah. ai aj.ak al am an ao ap aq ar as at an av aw ax ay az 
v 3 4 7 6 29 12 90 4 41 39 54 1 21 1 21 
id be bf bg bh bi bj bk bl *m.bn bo bp bq br bs bt bu bv bw bx by bz 

^ o 10 12 A 

— 1% ° f ° S ?n °i °J ck 0l om on 00 CP 0<3 cr 0S °* d 07 ow ox oy oz 
66 6Q 3 4 4 21 1 6 1 

do d| it dg dh di &) ak dl dm dn do dp dq dr ds dt in dv dv. dx dy dz 
16 20 4 "f 9h 9a Bi *? ?J ?S 55 e? ep e<* er e* et ™ °* «» « ey ez 
lb ^O 5 3 9 1 13 10 43 1 5 1 85 21 27 8 5 4 6 
to a £e f£ fh fi fj fk fl fB fa fo fp fq fr fs ft fa fv ft fx fy fz 

6 7 27 9 3 4 
SO gd ge gf gh gi gj gt gl gm gn g0 ep eq_ gr gs gt gu gv gw Bx gy gz 

ho ha ha hf hg hi hj hk hl hm ha ho hp 'h(J hr hs ht hu hT ^ hx ^ 
117 35 SO 2 5 

IP Xl i9i'i? if ih ii *£ U im in i0 iP ̂  ir is it in iv i„ ix iy iz 
\S • ! -*-ll 6 2 23 11 81 9 3 9 40 48 8 
Jo 3a Je Jf jg jh n jk j i jm ia j 0 jp jq 3 r js j t .jn Jv jw j x jy J z 

kc kd ka kf kg kh kl kj kl km kn ko kp kq kr ks kt kn kv to. kx ky kz 
10 l l PA

 Xf 1 S l h JJ 1 3 lk ^ m 1" IP 1« l r Is I t ln lv 1« l x iy i z 
o.*t 6o x l i 11 • 2 1 1 13 

mc md neuf ng mh mi raj mk ml mn mo mp mq mr ms mt mu mv mn mx my mz 
^ 10 3 2 1 6 ft 

°9 ?2 23- " l Si' n h nl
7
 ai n | ° i ™ | | "P nq nr ns nt nu nv ™ nx ny nz 

oo od oe of og oh ol oj ok ol om on op. oq or os ot on 07 0W ox oy oz 
1 ? a ° s 3 7 23 44 7 51 8 26 98 6 19 1 

po pa pe pf pg ph pi-pj.pk pi pm p n po M pr'pa pt pn pv p„ p x Py p z 

qo qd qo qf qg qh q i 9 j q k q l qm q n g0 gp ^ q s q t q n gy ^ g x ^ q z 

*t n ?? 'f r i x k nxi i ri 'i -5 arp r? fi *j 4 ri ̂  «ss » 
S2 ^ s i Sf SS ll S SJ t Sl " Sn II 1 S9 " § EU ST S" sx s" « 
to td te « tg ^ h t l tJ tk t l tm tn to tp tq * t s d tv t | tx ty tz 

I ^ ? 9 3 ' ^ 1 n-h n | "J n k S ^ g » «P «* « g g « - nx n^ „z 
vc va ve vf vg vh vi v j v.k 71 7m vn 7o- 7P 79 « 7s 7t 7n n 7x 7y VZ 

1.0 i,a in *f wg ^h ^ i , j , k rt wm „ .J wp n q „ m s „ t ^ „v s w y mz 

xo xa xe xf xg xh xi xl xk xl xm xn xo xp xq a xs xt xn xv xw ̂  xz 

yo ̂  ye jt yg yh yi yj) yk yl ym yn |o y^ yqyr ys jt y n V J* jx a. 

zo zd ze tf zg zh zi zj zk zl zm zn zo zp zq zr zs zt zn Z7 zw zx zy 
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In the light of these digraph frequencies, a 
chart of the present "universal" keyboard is pre­
sented in Table No. 2, and a chart of the new 
improved keyboard is presented in Table No. 3, 

5 in the arrangement shown in the drawing. In 
this improved keyboard the proportion of di­
graphs participating in the lower bank of keys 
has been reduced to approximately 8%; the pro­
portion of digraphs. participating in the upper 

10 bank, to approximately 22%. In these two equiv­
alent charts the relative frequencies of digraphs 

are noted between the two keys involved. Those 
which are stroked by a single finger, or by partly 
ineffective adjacent fingers, or which require 
hurdles across a bank, are readily to Be found. 
The charts thus map to an approximate degree 
much of the interference to be expected from 
keyboard relations. Upon the present "univer­
sal" keyboard the proportion of these less effec­
tive digraphs is approximately 28% of all di­
graph usage. Upon our new keyboard the pro­
portion is approximately 3% of all digraph usage. 

15 

20 

25 

30 

35 

40 

Table 2.—Chart of present "universal" keyboard with relative frequencies of 
digraphs stroked by awkward hurdles and reaches 

\59 \V8* a 
WO o © 

Same finger: 

Adjacent fingers: 

Remote fingers: 

Left hand 

No. 

2 
0 

.5 
11 

1 

25 

Fre­
quency 

(10,000's) 

39 
66 

. 105 
436 

1 

647 

Right hand 

No. 

4 
3 

2 
7 

3 

19 

Fre­
quency 

(10,000's) 

35 
30 

103 
117 

113 

398 

Total 

No. 

6 
9 

7 
18 

4 

44 

Fre­
quency 

(10,000's) 

74 
96 

208 

114 

1,045 

10 

IS 
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65 

60 

65 
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76 

Table 3.—Chart of new typewriter keyboard with relative frequencies of 
digraphs stroked by awkward hurdles and reaches 

0 O O 

© 0 

-

Same finger: 

Adjacent fingers: 

Remote fingers: 

Lett hand 

No. 

1 
5 

0 
6 

0 

12 

Fre­
quency 

(10,000's) 

1 
22 

0 
44 

0 

67 

Right hand 

No. 

1 
6 

1 
7 

3 

18 

Fre-
. fluency 
(10,000's) 

1 
26 

6 
37 

10 

.79 

Total 

No. 

2 
11 

1 
13 

3 

30 

Fre­
quency 

(10,000's) 

2 
48 
5 

81 

10 

146 

45 

50 

55 

60 

65 

70 

75 
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While certain of the letters should not be other­
wise located, to accomplish the advantages we 
have in view, the positions of certain others are 
optional, and even in the controlling letters posi-

5 tions of certain ones can be interchanged. Those 
which should not be changed are e, t, o, a, h, n, i, 
and s, given in the order of their frequency of 
use. All these are found in the home row, the 
vowels in one hand and the consonants in the 

10 other. To group all vowels in the home row, and 
in one hand, it is preferable that u be included 
with the others, and for advantage in effecting 
combinations of high frequency it is desirable that 
d be likewise included in the home row, though 

15 this displaces r and I, of somewhat greater fre­
quency. 

In order that high-frequency consonants shall 
be opposite the vowels with which they combine, 
and to group the most generally used consonants 

20 for operation by the more facile right hand, 
r, I, w, f, m, c, b, g, and v, in order of their relative 
frequency, are located in the upper and lower 
banks of the right hand, y and p, falling respec­
tively between / and m, and between g and v, 

25 are assigned to the left hand, because it facili­
tates the stroking, by opposite hands, of sequences 
of high frequency, as ly, ry, and pr. The location 
of these two letters, however, is not free from 
doubt, and especially they might be reversed in 

30 position. So, too, might / and g be reversed in 
position without material loss of facility. 

The remaining letters, k, j , x, q, z, are of infre­
quent occurrence, and are assigned to the lower 
bank of the left hand. To avoid the awkward 

35 single-finger sequence ex, which would occur if 
the letters were arranged in order of their rela­
tive frequency, the x is displaced from the e, and 
k and j , of greater frequency, but less frequently 
combining with e, are displaced outwardly. The 

40 q, combining chiefly with u, is struck by a different 
finger. Bearing in mind these considerations, 
it is clear that the order of the letters z, q, j , k, x, 
might be changed, and especially that z and q 
could be interchanged without increase of diffi-

45 culty. 
Punctuation marks are positioned in accord­

ance with their frequencies relative to each other 
and to the letters. 

For left-handed persons it may be preferable to 
50 reverse the keyboard, but this is to be understood 

as within the limits of our invention. Further­
more, for languages other than English the posi­
tion of the particular letters will be widely varied, 
but arranged according to the principles which 

5 5 we have explained, it will still be found most suit­
able for the particular language involved. In 
the drawing it will be observed that certain keys 
are left blank, and these may be employed for the 
marks peculiar to a given language, such as the 

0 0 accent mark in French and the umlaut in German 
or for such other characters as may be deemed de­
sirable. 

Our keyboard arrangement has the following 
advantages: 

1. The keys are arranged in a manner based 
on a scientific count of sequence frequencies in 
the words used in written language. 

2. Fewer common sequences require a difficult 
and awkward serial arrangement of finger mo-

7 0 tion (3% as compared with 28%). 
3. Fewer digraphs are typed with the same 

finger (1.3% as compared with 4.6%). 
4. Fewer digraphs consist of hurdles across 

banks by the same finger (.05% as compared 
7 5 with 2 % ) . 

5. A reduced number of sequences is in the same 
hand. 

6. A reduced number of sequences is in the left 
hand. 

7. A reduced number of digraphs involves both 5 
the fifth and fourth fingers only of both hands 
(1% as compared with 3%). 

8. Fewer digraphs employ adjacent fingers, 
notably in hurdles across banks (.1% as compared 
With 5.5%). 10 

9. Fewer digraphs employ awkward adjacent-
finger reaches and hurdles (2.3% as compared 
with 20.4%). 

10. Remote-finger hurdles constitute about .2% 
of all frequencies as compared with 3%. 15 

11. Less than 20% (about 16%) of digraphs 
are assigned to include the lower bank (as com­
pared with 30%). 

12. Less than 40% (about 35%) of the digraphs 
are assigned to include the upper bank (as com- 20 
pared with 86%). 

13. Approximately 67% of all digraphs are 
stroked with opposite hands, as compared with 
48%. 

14. Approximately 96% of the digraphs are as- 25 
signed to include the home row (as compared 
with 51%). 

15. Approximately 45% of the digraphs are 
confined to the home row only (as compared 
with 7%). 30 

16. Such digraphs as include different fingers 
in the same hand are in the main arranged for 
movement from outer to inner fingers. 

17. The arrangement of key locations on the 
keyboard is made with reference to the adapta- ^ 
bility of hand skills to the sequence patterns of 
the written language as determined by scien­
tific, statistically adequate sequence-counts. 

What we claim as our invention is: 
1. A typewriter keyboard in which the upper 40 

bank contains the letters disposed for operation 
by individual fingers as follows: in the upper 
bank, p and y, the first finger of the left hand; 
/ and fir, the first finger of the right hand; c the 
second finger; r the third finger; and I the fourth 45 
finger, all of the right hand; in the home row, a 
the fourth finger; o the third finger; e the sec­
ond finger; u and i the first finger, all of the left 
hand; d and h the first finger; t the second fin­
ger; n the third finger; s the fourth finger, all of 50 
the right hand; in the lower bank, z the fourth 
finger; q the third finger; j the second finger; k 
and x the first finger, all of the left hand; b and 
m the first finger; w the second finger; and v the 
third finger, all of the right hand. 55 

2. A typewriter keyboard having letters ar­
ranged in three rows, in which letters -are dis­
posed for operation by individual fingers of one 
hand as follows: by the first finger, p and y in 
the upper row, and u and i in the home row; by 6 0 

the second finger, e in the home row; by the third 
finger, o in the home row; and by the fourth fin­
ger, a in the home row; and in which letters are 
disposed for operation by individual fingers of the 
other hand as follows: by the first finger, / and G5 

g in the upper row, d and h in the home row, and 
b and m in the lower row; by the second finger, c 
in the upper row, t in the home row, and w in the 
lower row; by the third finger r in the upper row, 
n in the home row, and v in the lower row; and 7 0 

by the fourth finger, I in the upper row, and s 
in the home row, the remaining letters being dis­
posed in the lower row of said keyboard. 

3. A typewriter keyboard having letters ar- _ 
ranged in three rows, in which letters are disposed 
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for operation by individual fingers of one hand 
as follows: by the first finger, p and y in the up­
per row, u and i in the home row and k and x in 
the lower row; by the second finger, e in the home 

s row and j in the lower row; by the third finger, 
o in the home row; and by the fourth finger a 
in the home row; and in which letters are dis­
posed for operation by individual fingers of the 
other hand as follows: by the first finger, / and 

10 g in the upper row, d and h in the home row, and 
b and m i n the lower row; by the second finger, 
c in the upper row, t in the home row, and w in 
the lower row; the remaining letters being dis­
posed for operation by the third and fourth fin-

15 gers of the two hands. 
4 A typewriter keyboard comprising three rows 

of keys, the keys in the middle or home row 
bearing the letters a, o, e, u, i, d, h, t, n, and s; 
the keys in the upper row bearing the letters p, 

20 v f 0, c, r, and I, so located that the letters u,. 
i',p and y are struck by the first finger of the left 
hand, c, by the second finger, o, by the third fin­
ger a, by the fourth finger, and the letters d, h, 
f and g are struck by the first finger of the right 

25 hand, t, by the second finger, n, by the third 
finger, and s by the fourth finger; and the let­
ters c, r, and I by the second, third, and fourth 
ringers of the right hand; the keys in the lower 
row bearing the letters q, j , k, x, b, m, w, v, and z, 

30 so located that the letters b and m are struck by 
the first finger, w by the second finger, and v by 
the third finger, all of the right hand. 

5. A typewriter keyboard comprising three rows 
of keys, the keys in the middle or home row bear-

35 ing the letters a, o, e,u, i, d, h,.t, n, and s; the 
keys in the upper row bearing the letters p, y, f, 
g c r, and I, so located that the letters u, i, p, 
and y are struck by the first finger of the left 
hand, e, by the second finger, o, by the third 

40 finger, a, by the fourth finger, and the letters 
d,h,f and g are struck by the first finger of the 
right hand, t, by the. second finger, n, by the 
third finger, and s by the fourth finger, and the 
letters c, r, and I by the second, third, and fourth 

45 fingers of the right hand; the keys in the lower 
row bearing the letters q, j , k, x, b, m, w, v, and 
z so located that the letters m and w are struck 
by the first and second fingers, respectively, of 
the right hand. . . 

50 6 A typewriter keyboard comprising three 
rows of keys, the keys in the middle or home 
row bearing the letters a, o, e, u, i, d, h, t,n, and 
s; the keys in the upper row bearing the letters 
p y f g c, r, and Z, so located that the letters 

55 u, t/p'and y are struck by the first finger of the 
left hand, e, by the second finger, o, by the third 
finger, a, by the fourth finger, and the letters 
d h, / .and g are struck by the first finger of the 
right hand, t, by the second finger, n, by the 

60 third finger, and s, by the fourth finger; the keys 
in the lower row bearing the letters q, 1, k, x, o, 
m w v, and z, so located that the letters m and 
ware struck by the first and second fingers, re­
spectively, of the right hand. _ _ 

65 7 A typewriter keyboard arranged in three 
rows, in which the letters e, u and i are disposed 
in the home row for operation by the first two 
fingers of one hand, and the letters p, y, l, « 
and x are disposed in adjacent rows for opera-

70 tion with the same fingers by a reach from the 
home row, and the letters a and ° are .disposed 
in the home row for operation by the third and 
fourth fingers of the same hand; the letters d, 

h and t are disposed in the home row for oper­
ation by the first two fingers of the other hand, 
and the letters /, g, c, b, m, and w are disposed 
in adjacent rows for operation with the same 
fingers by a reach from the home row; the letters 5 
n and s are disposed in the home row for opera­
tion by the third and fourth fingers of such other 
hand, the letters r, I and v are disposed in ad­
jacent rows for operation with the same fingers 
by a reach from the home row; and .the remain- 10 
ing letters are disposed in the lower row of said 
keyboard. . . « . „ „ 

8 A typewriter keyboard comprising three 
rows of keys, the keys in the middle or home row 
bearing the letters a, o, e, u, i arranged for oper- 15 
ation by the left hand, and the letters d,h, t, n, 
and s arranged for operation by the right hand; 
the keys in the upper row bearing the letters p 
and y arranged for operation by the left hand, 
and the letters /, g, c, r, and I for operation by 20 
the right hand; the keys in the lower row bear- -
ing the letters q, j , k and x arranged for opera­
tion by the left hand, the letters b, m, w, and v 
arranged for operation by the right hand, and 
one other of the keys of the lower row bearing 25 
the letter z. 

9 A typewriter keyboard in which the keys are 
arranged in three banks, wherein the letters are 
disposed as follows: in the upper bank, in order 
from end to end, p, y, f, 0, e, r, I; in the home 30 
bank, in order from end to end, a, o, e, u, %, a, ft, 
t, n, s; and in the lower bank, z, q, i, k, x, b, m, 

10 A typewriter keyboard having the letters 
arranged in three rows, in which the letters in 35 
the home row are arranged consecutively a, o, e,-
u, i, d, h, t, n, s, the upper row contains the let­
ters p, y, f, g, c, r and I, and the lower bank con­
tains the letters z, q, j , k, x, b, m, w and v. 

11 A typewriter keyboard having the letters 40 
arranged in three rows, in which the letters a, o, 
e, u and i are disposed in the home row to be 
operated by the fingers of one hand, the letters 
P, y, e, u,i, i, k,x, to be operated by the first two 
fingers of such hand, the letters /, g, c, d, h, t, 45 
b, m, and w to be operated by the first two fin­
gers of the other hand, and the remaining let­
ters to be operated by the third and fourth fin­
gers of the two hands. . 

12 A typewriter keyboard having the letters 50 
arranged in three rows, in which the letters a, o, 
e, u and i are disposed in the home row to be 
operated by the fingers of one hand, the letters 
p, y, e, u, i, j , k, x, f, g, c, d, h, t, b,m, and ro 
to be operated by the first two fingers of the 55 
hands, and the remaining letters to be operated 
by the third arid fourth fingers of the two-hands. 

13 A typewriter keyboard having the letters 
arranged in three parallel continuous straight 
rows wherein the home row consists of ten sue- °" 
cessive keys, the vowels a, o, e, u, and i being 
arranged in such home row for operation by the 
four fingers, exclusive of the thumb, of one hand, 
and of the letters d, h, t, n, s, r and I, five being 
arranged in such home row and the other two 65 
being disposed in an adjacent row for operation 
by the four fingers, exclusive of the thumb of 
the other hand, and the remaining letters being 
disposed in the upper and lower rows adjacent ^ 
to the home row. A U G U S T D V O RAK. 

WILLIAM L. DEALEY. 


