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to ill nihon it may concern 
le it known tlhat I. JA A Es l). A v 1 s VVA to, a 

silject of the lying of England, residing at 
(irange () ver Sails, in the (rotty" of lan 
caster, England, have in vetted certain new 
and Ilse fill Improverients in or Connected 
with IBook and I like Indexes, of which the 
following is a specification. 
This invention has reference to indexes, or 

catalogies, especially, those in loook form, 
with stepped pages for the letters of the 
alphabet, and which are filled up with names 
or other matter, generally without any re 
gard to or opportunity for arranging the 
same in order. 
This invention has for its objects and 

effects the provision of a new system which 
gives all the advantages of alphabetical or 
other order for findling any una nne, word, or 
other latter, irrespectively of the consecu 
tive order of the words in the index, and by 
this system any word can be found at once 
by a simple and logical method of classify 
ing and indlicating the positions of appl'oxi 
mately similar words by means of special 
entries in “keys. 

Under this invention a system or method 
and means are provided, whereby any word 
in all index having a similarity to another 
word, such as in its root, affix or initial or 
first portion, or in its termination, suffix or 
latter portion, or being of a similar chall'- 
acter or having reference thereto, is easily 
and quickly traced by means of an entry or 
entries a "ranged in a column or columns pro 
vided with different denominations, accord 
ing to the matter indexed, the entries being 
arranged in such a manner as to facilitate 
ready reference between approximately simi 
lar words and afford means of quickly indi 
'ating the position of any name, number or 
other matter for which the improved system 
may be used; while any word having no 
similarity to any other word in the list, will 
lhave a similarity to its own key entry, by 
means of whieh it can at once be found. 
By ?neans of the systemi ol' method 1'e- 

ferred to above, a word or part of a wol'd, 
such as a name, is readily trailed or tracked 
by arranging a part of the index in Such a 
nanner that upon turning to the sheet, such 
as of a stepped index and agreeing with 
the first letter of the word, and examining 
a part thereof, which by cross reference 
agrees with the next two or more letters, an 
entry will be recorded therein, such as a 

cooled at the side thereof. 
11 titler, or another letter with a number re 

Such number 
'e fers tº i a line in the general (or nother in 
(lox, and }}|}O1l reference being made thereto. 
a lane ('on posed ol' partly composed of the 
letter's louilt up or tracked or trailed in the 
part of the key index, will be found. 
This llame howevel may not be the one re 
(uired, but is similar thereto, then the other 
part of the key index is examined, such 
as the sa Inne unalne or samme initials, or a ter 
nimal letter or same terminal letter key, to 
track o' trail by lettel's and numbers, or by 
the letters alone, other entries of the samme 
or similar name ol' word, until the right 
name is found. 
The primary, ol' general metlhod of classi 

fication in the trail keys is to link together 
all worls with a similar radix; that is to 
say, each group is a natural branch off a 
radix entry, and absorbs all (and only those) 
words starting with that radix, so that when 
any wold is required only these words built 
up on its radix, and forming one group or 
trail, have to be searched, all else in the in 
dex being ignored. 
The system is as follows, but is subject to 

nodification in details for different classes 
of indexes or catalogues. The usual form of 
index book, with one or more pages for each 
letter, section, or division of the alphabet is 
employed, and each division of the index is 
found in the usual way by stepped marginal 
or equivalently arranged alphabet. Each 
alphabetical division or names section of the 
index has the lines successively numbered, 
ol' otherwise indicated such as 1, 2, 3, on 
ward, so that each name has its own line 
number, and its position can be instantly 
found when the number of the line is known 
or ascertained. The names are entered in 
the usual indiscriminate way on the num 
bered lines, line by line as they arise, having 
no regard to any order or arrangement, and 
if desired with addresses and other particu 
lal's. Each stepped division or “letter of 
the index is provided with, what is to be 
called a “radix key, which consists of an 
arrangement or arrangements of the letters 
of the alphabet, in one ol' more series, (either 
complete series, or consonant, or vowel se 
ries) in ruled columns or otlherwise, but so 
that, if more than one series are used, any 
and every possible combination of two, three 
or more letters, (viz., of one letter of each 
series forming the key) will be, or can be 
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formed by relative position, and be at once 
found owing to that position; making it 
easy to find any word in the index by a suit 
able entry in the key against the combina 
tion corresponding to the “ radix ” (viz., 
prefix or first letters) of the word. The 
numbers on the lines on which the names in 
the index are written, as stated above, form 
an essential part of the construction and 
working of this key, though tle numbers 
also serve other keys also. 
As stated, a radix key may be ruled or ar 

ranged in several ways to give onc or more 
letters following the index letter. A con 
prehensive form consists of a ruled column 
having spaces for all the consonants of the 
alphabet, printed in alphabetical order, the 
spaces for the letters being divided over the 
whole length of the column by suitable 
varying distances to allow most room for 
the most frequently used letters; and ad 
joining the consonant column are other col 
umns, for the vowels A, E, I, O, U, and 
may be Y. The vowel columns work by cross 
reference with the consonant alphabet to 
represent the consonant and vowel first foll 
lowing the index, letter-viz. first letter of 
the word. This is done by an entry being 
made in the vowel column opposite the con 
sonant required, e. g. the combination a-r 
or r-a is an entry in “A” column and op 
posite “R” of the consonant column. It is 
the position of the entry which indicates 
r-a or a-r, and that which is written in the 
position gives more information still. 
Means for carrying out the system or 

method are hereinafter described in con 
nection with the accompanying drawings 
in which 

Figures 1 and 2 represent two pages from 
the stepped general index for the letter H. 
Fig. 3 represents a page from one form of 
the so called 'radix' index which enables 
a word or name to be easily and quickly 
tracked or trailed by building up or form 
ing the word or part thereof by the arrange 
ment of the letters on this page. Figs. 4, 5, 
and 6, represent modifications of the ar 
rangement illustrated in Fig. 3; the differ 
ence between the modifications being in the 
spacing or ruling of the page, the difference 
between Figs. 3 and 4, being that in Fig. 4 
only one vowel line or series is employed in 
place of the two shown in Fig. 3, while in 
Fig. 5 each consonant is provided with a 
separate vowel line or series; and in Fig. 6 
each vowel is provided with a separate con 
sonant line or series. Fig. 7 represents a 
modification of the arrangement illustrated 
in Figs. 1 and 2. 

Referring to Figs. 1 and 2, a designates 
the name column, b the address column, and 
a the line number column, while the columns 
e and frespectively designate the “same 
name trail' column, and the “terminal let 
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ter key” column. These two latter columns 
serve for tracing or trailing other entries 
having the same surname or word, and simi 
lar initial part with a different terminal 
etter. 
The arrangement shown in Figs. 3 to (; 

Comprises consonant, or consonant and vowel 
Columns or spaces arranged if desired, on a 
stepped index page, and by any one of these 
modifications, any word or name in tlhe 
general index, and having no similarity to 
previous entries in the general index, are 
“keyed' by means of such arrangements: 
while names or words having a similarity 
to previous entries in the general index are 
“keyed' by means of the “trail keys 
illustrated in Figs. 1 and 2. 

In forming an index under the system or 
method described and with ruled pages as 
illustrated in the drawings, the names or 
words are entered as they come to land in 
alphabetical order so far as the initial or 
first letter is concerned, and are then 
“keyed in the “radix' and may be 
trail' indexes. 
Referring to Fig. 1 line 1, the name 

“Hastings' occurs as at 1, Fig. 1. When 
this is entered in the general index, it is also 
keyed in by means of any of the forms of 
radix indexes shown in Figs. 3 to 6; that is, 
the division “H” of the “ radix” is re 
ferred to, and in the space agreeing witli 
the vowel column or space “A” and the con 
sonant column or space “S” the letter “T 
is entered, with the figure “1” against it (as 
at 3, Fig. 3; 3", Fig. 4; 3", Fig. 5;3°, Fig. 
6). This entry indicates that a word or 
name commencing with or consisting of 
“Hast’ occurs on line 1 of the general 
index. 

If the name Harrison W. Exors on line 2 
Fig. 1 is to be entered in the radix index 
shown in Fig. 3, this is recorded in the space 
agreeing with the vowel column or space. A 
and the consonant column or space “R” by 
entering the letter “R” with the figure 2 
against it as at 5, Fig. 3, and indicating that 
a name or word consisting wholly or partly 
of “Harr” is entered online 2 of the gen 
eral index. If after other names have been 
entered, the name or word commencing with 
“Harr' has to be again entered, such as 
with the same or other Christian name ini 
tials, or other differentiating letters, or with 
a different terminal letter, and as shown on 
lines 8, 12, 14, and 15, Fig. 1, these va 
rious entries will be recorded in the gen 
eral index, and if necessary the “ radix” 
index referred to, when it will be seen that 
a similar entry has already been effected 
with reference to line 2 of the general index, 
which is again referred to, and the entries 
are then recorded in the proper “trail” column; that is, the entry on line 8 "Har 
rison Jas' is recorded also in the “same 
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name trail opposite to or agreeing with 
centry * I Harrison W. Exoris * by the indi 
cation “Jas S ; the entries of lies 12 all 
14, viz., “ I Iarrison . A. & ('o...” a t * I Tar 
rison I l & M | " a re also rec“ ir del i 1 t ble 
** same nan e ti'a il ` opposite t ( ) ( or agreeing 
with the entry ** i larrison W. Exo's " lly" 
le i liv ions ".V. Ni ( ). 12 ” : il ” I I. º 
M. 1-1 (see (3, Fig. 1) : while the entry (): 
tlne line 1:5 ** I : ºiºis "l' " is recº (pºleo in tlh (* 
* terminal letter key ' '))) sit(' the entry 
" | Iarrison W. Exors ly the characters 
1.5 S as at . This latter entry it ilicates 
that there is entered on line 15 (Fig. 1) : 
1aine or word coin) encing with Ilai'i' 
and terminating with “ S. Precisely the S 

sanne systein) is tused for ellering na innes in 
tle raclix key's show in in Ifigs. 4, 5 and 6. 
If it is desired to) (';?"ry" ile t'ail f?rtler. 
other columns or spaces may be provided in 
connection with the general index. An ex 
ample of extensions is illustrated in Fig. i. 
wherein are shown columns or spaces for 

| minal le ter and sanne r: dix). 

entering in similal' manner to that described 
albove, the trails of the samme s?n?r?na innes ha v 
ing the same (Thristian naine initials such 
astle occurrence ore tan once of a mane 
such as J. III arrison (o)" for entering sinnillar 
namnes having the sa nne teriinal letter. sic 
for instance as “I arris and “ Ila l'ins. 
The “ sale initials key is of consider 

able se in connection with a connon manne, 
such as “Jones, which may occur, say 50 
times in a list While Sonne of the Christian 
name initials will be repeated foil 5 to 1() 
times. By this "sane initials key" opera 

B 

I n a in ordi 
Inity size incle X title I this systein the search 
woll revert to the terial letter trail, foi 
: seç' ?n (! (titry’ (If the siline ter'??? inal. 13.y 
eas of the "sane terminal letter key lhe 

se rel foi another striane with the sine 
terminal would not revert to the “ terminal 
letter ̀  trail. lot w uld ºr » forwart ! t«) a new 
( !ra incºln) tri i to ** s; ne terial lette' 
ko'y " ( i exactly tlyo sa in(' ').rincillo as ' sa ne 
initia is trails l'inch from lie same tale 
trails . It is it'ssile therefore with sale 
SLSS S LLSLLLS S S SS SS SSS LLLLLL 
o any ralix trail a seco Word with the 
SSSa SSSSL LLLL SS LLL LLtLSLS SSSS 
whereas Withºit this key, it would be neces 
sary t( ) follow the te l'animal letters to the et il 
« ; f the ni ti'a il line y line. 

Experinents have shown that a “ site 
terlinal lette' key lardly becomes useful 
intil at index has alliut 50.000 nanos, so 
effective are the previous steps in di willing 
the lists into slall and convenient groups. 
Another alternative is to give two or nore 
terminal consonants. In any extension of 
this kind a collecting vowel should be ig 
lored for the systeina althogrh i may die 
written in for cle: iness when foreig a liik 

- let ween tw () 'sonants. 

tions fol' ascertaining the position of any 
one name alre considerally curtailed. That 
is to say, if “J Jones is required. on find 
ing the first “J” Jones not to be the name 
wanted, the other “Js are trailed 
traced through the “ saille initials 
for on arriving at the first “J Jones the 
next is found keyed in a “J” trail thrown 
off by the first “ J * into tlhe “ samme initials 
key,” each subsequent “J of course fol 
lowing the samme way. Thus the “ sanne 
name trail is liberated from repetitions of 
the same Christian manue initials, while the 
search for “J Jones (if there be S in the 
list) will be confined to about that limit, 
instead of being spread over the whole 50 “Jones, 
Any nale ha ving two Christial nanes 

would be keyed in by the first initial, for 
instance, J. JV, JII. vould all le keyed on 
the “J trail in “same initials key. In a 
very large index, say one having more than 
20,000 names the “sanne terminal letter key” 
is adopted also in a similar mannel' to the 
“same initials key'. Suppose in tracing a 
name the search passes to the terminal let 
ter, and on arriving at the line indicated for 
the terminal letter the name is another name. 
(a different surname but with the same ter 

l'or clearies it is preferable that tuo vow - 
els (except the “cross-1'eference * wow e ) 
should be used in any key. It is better to 
utse the next ("cºnscinant instead. 
Owing to cine radiN entry frequently sers 

ing for any annes, it will be found that in 
un in de X ha ving several hundred entries in 
each Section. (inly a few consonants are re 
(4 tired to lic entered in each cross reference 
division of l'adix key, and these are written 
in with necessary line number only, as they arise. 

For WY (rcls of less tla in 4 or 5 lette's. soune 
}lli clification of litet h(xl is ile('esilly. lfoi: 
instance note IIeap , line numbered 40 Fig. 
2 Wilhich througri ha vinnig a secondl and nay" 
be tuseless vowel, has (:nly three lette's II -e-) 
which fall into the system. Therefore in 
tle ratlix key an arbitrary sign, (for instance 
a “star see space (S. Fig. 3) agreeing with 
e and “p) may be used to indicate that 

no third consonant is available to enter with 
line number. \ sigt is adopted rather than 
leave a “blank as a sign readily catches 
the eye when searching for a word 'equiring 
that sign, and the accidental oilission of a 
letter from any ratlix entry would indicate 
error. and not mislead. The same applies 
more or less to the name of “ II art entered 
on line 54 Fig. 2; where this is entered at 
some point after a name, with same “ radix 
such as “Hartley, line 24, Fig. 1. it will 
be seen that all the consonants of “ Hart 
are already in “Hartley', and used for it 
in “radix' and to add another “t in the 
terminal letter key against “Hartley' 
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\vould indicate a name such as “ Hartat”, 
and to avoid this confusion the sign as above 
stated, and shown in a space agreeing with 
“Hartley is employed in the trail index 
also (as at 9, Fig.1). In some cases it is useful to provide, what 
is called a “ nil space after Z of consonant 
alphabet as shown in Figs. 3, 4, and 5. This 
is serviceable for short i hannes, such as 
* I lea, see line 5.5 Fig. 2, and “nil spaces 
in Figs. 3. . and 5 (see 10, Fig. 3). In this 
Jane is no 'onsonant to form the “radix 
cross reference, therefore “ Ilea is entered 
up or indicated in the “nil space. Other 
names which will not otherwise fall into 
the radix system are entered in an “excep 
tions space. A word having no vowel (ex 
cept index vowel) would be placed here, also 
manues such as “ II. I. Company ”. Words 
in the “Jhil ' and “exceptions' spaces hardly 
ever lha ve inmore tlhan 3 or 4 letters, and are 
rare of necessity. They may be written in 
full for clearness. 
Sometimes the “ ("ross reference vowel 

follows the index letter, and sometimes the 
second or third letter (c. 1. Carnforth & 
Cranks). The “ radix” does not indlicate 
tlhe exact position, viz., whether “ Car” or 
“ Cra” and it is not necessary, (being bet 
ter done in trail keys) though it could be 
done by different colored inks, separate col 
umns, or other arbitrary method. It is suf 
ficient lhowever tlhat tlhe consonants are al 
ways shown in right order. In a large index the stepped divisions or 
sections might not be into letters only, but 
into vowel subdivisions of letters-o. (f. Ba, 
Be, IBi, IBo, IBu. By. In tlhis casc tlhe 1":ndlix 
key would be more convenient for reference 
if divided, each vowel column being attached 
to its own section of the index and there 
divided by tlhe consonant alphabet. The es 
sential requirement is a cross reference of 
any vowel to all consonants, and trans 
versely of any consonant to all vowels; thus 
producing what is to be called the radix 
“ cross reference ” viz., the first consonant 
vowel respectively, following the index let 
teT. Where an index is provided with sep 
arate sections for vowel sub-division of let 
ters as IBa. IBe, TBi, IBo, IBu, By... tlhe divided 
radix key in eacl? sub-division could be en larged, by again sub-dividing for the second 
vowel of the word, but with an extra column 
for those words not having a second vowel 
(in addition to index letter, if it is a vowel). The following modification of the system 
is suggested to enable any list to be classi 
fied for two or more objects by additional 
“radix' and “ trail keys'. For instance in 
an index of personal names it might be de 
sirable to group the addresses into counties, 
towns, &c., then, though all the personal 
names in “B' division would begin with 

1,? 15,658 

“B', the addresses, or subject matter for 
the second radix would not, and the ad 
dresses radix key would have to be used as 
described below. 
When in a list of words, all the words do 

not begin with the same letter, the radix key 
will be used so that the cross reference will 
represent the first consonant and vowel (in 
cluding the index letter) respectively. In 

| this case, supposing the form of radix index 
shown in Fig. 3 to be adopted, each vowel 
colunun will be divided to indicate the order 
of the two letters (viz. IR-a or A-r) "one 
sub-column being adopted for each, or two 
groups of vowel columns could be adopted, 
one group for words starting with the con 
sonants and the other group for words start 
ing with vowels. For catalogues, &c., not only the denomi 
nations of the trail keys, but also the method 
of classification used for the trails will have 
to be modified to suit individual cases. For 
instance in an ironmonger's catalogue, the 
“trails' for “iron” might branch as foll 
lows: (1) Cast and wrought. 2.) 
* Square” “sheet” and “round.’” (3). 
Thickness. In this case it will be seen that 
the trails are built up of words, or figures 
and not letters of alphabet; and it will be 
seen that the system is elastic so that any 
logical sequence of ideas may be adopted. 
whether alphabetical letters, figures, words, 
or other principles. After “keying in each 
name a tick or other sign is preferably made 
against each entry in the general index to in 
dicate that it has been “keyed. 
To trace any name say “Harrison J in 

the general index, the radix index (which 
may be stepped) is opened at II, and ex 
amined to find the position representing the 
“cross reference (the vowel and consonant 
following the index letter of the word) 
wlhich in this case is a-ir (Har). Then the 
next consonant (which is again “r”) of the 
word has to be found there; thus in the 
vowel column “a” in line with the consonant 
“r' (the required position) is found an 
entry, say “r”; and this entry means 
(Har-) ir (on line) 2. By turning to line 2 
of the general index the name “Harrison” 
is found. It may be mentioned that turn 
ing to the position in “a” column opposite 
“1'' the prefix H-a-r is thus mentally built 
up before seeing any entry. This “ Har 
rison” is not the one wanted, being “ Har 
rison W. Exors' and “Harrison J’ is re 
quired, and this is found by referring to the 
“same name key' (on line 2). Here are 
found the Christian or company name ini 
tials of some of the “Harrisons’ which foll 
low, but none of the entries is the one re 
quired, so the last entry in the “same name 
key” is noted, and this is, “W 48’’, line 48 
of the same key is next referred to, to see 
if any more “Harrisons' are indicated in 
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the "same name key” on the latter line; 
and it is seen that there is an entry “J 58 
and upon referring to line 5S the name of 
" I arrison . is found. 

It will be noted that in all the several 
** radix key indexes ” shown in Figs. 3, 4, 5 
and (5, there is a talole having a letter head 
or character tenoting the initial letter or 
syllable of a name; that this table is di 
vided into major spaces, and these in turn 
a 1'e subdividled into minor spaces. 
(5 the major spaces each represent a vowel 
and the minor spaces of each vowel space a 
consonant. In Figs. 3, 4, 5 and 6 the major 
spaces each represent a consonant and these 
are subdivided in turn into minor vowel 
spaces. It will be noted that the principle 
of the radix index is the same in both cases. 
I find in practice, however, that it is most 
convenient to provide consonant major 
spaces divided into minor vowel spaces. 
What I claim is:- 
1. The combination with a main index 

having a name column divided into a plu 
rality of numbered name spaces, and a same 
name trail column divided into a plurality 
of spaces corresponding to the spaces of the 
main index and adapted to contain reference 
characters indicating like names to those 
entered in the name spaces, of a radix key 
index comprising a series of key tables, each 
lettered under an alphabetical head repre 
senting the initial letter or syllable of a 
name, each of said tables being divided into 
a series of major spaces, and each major 
space being subdivided into minor spaces. 
the major and minor spaces being lettered 
to correspond, one to the consonants and the 
other to the vowels of the alphabet, said 
spaces being adapted to contain characters 
referring to the numbered name spaces in 
the main index. 

2. The combination with a main index 
having a name column divided into a plu 
rality of numbered name spaces, and also 
having in conjunction with said name col 
umn a like name trail column divided into 
a plurality of spaces corresponding to the 
numbered name spaces and designed to con 
tain reference characters indicating like 
names to those entered in the corresponding 
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name Spaces, and also ha Ying a terminal 
letter key column divided into spaces cor responding to the spaces in the name column 
and designed for characters referring to 
names having the same radix as those in 
the col'responding name space but differing 
in terilinations, of a radix key index com 
prising a series of key tables, each lettered 
under an alphabetical head and represent 
ing the initial letter or syllable of a name, 
each of said key tables being divided into 
a series of lettered major spaces and each 
major space being subdivided into lettered 
minor spaces, the major and minor spaces 
being lettered to correspond, one to the con 
sonants and the other to the vowels of the 
alphabet, said spaces being adapted to re 
ceive numerals referring to the numbered 
lettered spaces of the name column of the 
main index. 

3. The combination with a main index 
lhaving a name column divided into a plu 
rality of numbered name spaces also having 
a like name trail columun divided into a plu rality of spaces corresponding to the spaces 
in the name column and designed to contain 
reference characters indicating like names 
to those indicated in the corresponding 
spaces of the name column, said main index 
also having a like initials column divided 
into spaces corresponding to the spaces of 
the name column for entering characters 
referring to names having like initials to 
those in the first named name column, a like 
terminal letter column also divided into 
spaces corresponding to the spaces of the 
name column for the entering of names hav 
ing like terminal letters to those in the name 
column, and a terminal letter column di 
vided into spaces corresponding to the 
spaces in the name column for the entering 
of names having the same radix but differ 
ing in terminal letters. In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

JAMES DAVIS WARD. 
Witnesses: 

SoMERVILLE GooDALL, 
ANDREW TAYLOR. 

Copies of this patent may be obtained for five cents each, by addressing the 'Commissioner of Patental 
Washington, D. C.' 
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