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Lo all whomn it may concern:

Be it known that I, VICENTE ALONSO DE
CELADA, a subject of the King of Spain, and
a resident of Madrid, Spain, have invented
certain Improvemeuts in and relating to Ma-
chines or Tachygraphical Apparatus for Print-
ing or Reproducing Speech, of which the fol-
lowing is a specification.

This invention relates to an apparatus and
system whose .ohject is to serve for tachyg-
T phy in all its applications—that is to say,
to follow and reproducespeech or language by
mechanical means and in printed characters.
The said apparatus has the form of a small
piano ortype-writer, its key-board being capa-
ble of being constructed in various forms, and
being arvanged in such a manner as to enable
speech or language to beeasily followed, taken
The key-
board in its normal position is usuajly hori-
zontal, and has thirty keys. In the ensuing
description it is to be understood that the re-
marks made with respect to one key are ap-
plicable to the other twenty-nine keys, their
mode of action being identical. Assuming,
then, that any one of the keys—for example,
the key representing theletter A—is selected,
it should - fulfill these conditions, namely:
First, it should denote the letter, character, or
sign which- it represents; and, secondly, it
should cause the immediate and uniform ad-
vance or movement of the paper on which it
is designed to produce an impression. In
other words, the key having its center of move-
ment upon a certain line and resting against
the end of the longest arm of a lever carrying
upon its shortest arm a type, stamp, or punch
provided with a letter or other character or
sign which is desired to be reproduced, it will
be evident that by depressing or applying
pressure to the said key the aforesaid lever
will beraised, thus causing the stamp or punch
to descend. By this downward moving of the
satd punch or stamp the letter or other char-
acter or sign which the same carries will be
denoted upon a platform or plate. To pre-
vent the key from remaining in its depressed
position after it has been caused to descend,
and insure its rising to its normal position as
soon as the pressure previously exerted there-

on is withdrawn, I employ a series of springs
which exert their foree upon the short arm of
the said key and compel it to return to its nor-
mal position. Ihavethus explained the man-
ner in which the key fulfills the first of the
above-named conditions. Iwill now proceed
to deseribe the manner in which the second of
the said conditions is fulfilled—that is tosay,
the uniform advance or feed of the paper.
This. paper is wound or rolled upona dram or
reel,and passes thence between two rollers over
the impression plate or platform, then over a
third, then around a portion of the surfaceor

periphery of another roller or cylinder, to -

whichitis cansed to firmly adhere by means ofa
brake or friction-exerting device consisting of
a cylinder,which may be Huted or grooved and
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arranged tangentially to thesaid bearing-roller

and caused to act by means of a spring. The
paper is then finally wound upon a second reel
by means of a cloek-work movement. This
movementconcentrates its force or power npon

70>

a toothed wheel which gears with the said -

drum or reel. It follows. therefore, that the
resistance which prevents the clock-work
wmovement from withdrawing atany given mo-
ment the whole of the paper from the first
drum or reel is caused simply by the pressure
exerted by the aforesaid brake upon the bear-
ing-roller. ‘

1 will now proceed to describe the relation
which exists between the said bearing-roller
and the key, in order to render more clear the
arrangement whereby, when the latter re-
turns to its normai position, the cylinder is
caused to advance a certain distance, (three
millimeters, for instance,) while the aforesaid
second reel receives an equal quantity of pa-
per, considering that the clock-work move:
ment is arranged in such a manner that it is
able to turn this drum or reel at all times.
With thus objeet in view I have arranged so
as to just touch the lower face or surface of

the keys a rigid metallic bar, which, being -

securely attached to symmetrical transverse
levers, has its pivot upon a rod. One of the
said transverse leversis jointed or pivoted at
one end to a connecting-rod, which is con-
nected by a pawl with the aforesaid bearing-
roller through the medium of a ratchet. Tae
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said pawl is arranged according to the diame-
ter of the said rollerin such a manner that at
each movement the latter will be caused to ad-
vance the desired distance, (three millime-
ters, for instance.). A spring connected to
one end of the aforesaid connecting-rod by a
link retains the above-named mechanism in
horizontal position. If any one of the keys—
such as the key A, for inst: i
the lever corresponding to the said key will
immediately printa characterorletter. Atthe
same time the key which is operated upon will
carry with it the bar, and consequently one of
the said transverse levers will act in the same
manner with regard to the connecting-rod,
which, as above stated, is connected to its ex-
tremity. Immediately the pressure exerted
in order to cause the key to descend is re-
moved the said key will be returned to a hori-
zontal position by means of its spring. The
stamp or punch of the said lever will then be
withdrawn fromthe paper, which, being moved
or drawn along by the roller, is wound or
rolled up upon thereel. When theorator has
ceased tospeals, clock-work mechanism is un-
coupled, the brake is released or withdrawn,
and the strip of paper thus set free can then
return to the first reel. The strip of paper,
once wound upon the said reel wherefrom it
originally proceeded, is seized by its end or
extremity, in order to cause it topass through
a slot. Then by securing thisextremity of the
strip of paper to a reel parallel to the above-
mentioned slot and causing the said reel to
turn by hand, the whole of the matter which
the strip of paper contains may be read and
copied systematically. This small auxiliary
apparatus placed upon the lid or cover of the
main part of the apparatns consists of a col-
umn or standard of suita say, for
instance, one decimeter—and of a reel which,
as well as the roll of paper, may be easily dis-
mounted and removed as soon as the lecture
or speech is concluded.

Intheaccompanying drawings 1 haveshown
my improved apparatus constructed as above
described.

Figure 1 is a sectional elevation or view of
the left-hand side of the apparatus, the case
only being in section. Fig. 2is a similar view
of the right-hand side of the instrument. Fig.
3 is a sectional plan, the upper portion of the
casing being removed. Fig. 4isan elevation
or view of the front of the apparatus, a por-

L‘ \‘ . b

tion of the casing above the key-board being .

removed toshow theinterior mechanism. IMig.
5 isahorizontal section or sectional plan taken
in a plane just below the keys.

" A represents a casing similar to that of a
piano or organ, and by preference provided
with legs.

B represents all the keys in geuneral, with-
out reference to theirsignificance. These are
in the nature of levers, being fulerumed on
a rod, G, common to them all, or on two rods,
as shown in Iig. b, in the same line. The in-
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ner or short arm ol the key takes under the
long arm of the type-lever D, which is ful-
crumed at ¢. The other or short arm of the
type-lever besrs the type b for making an im-
pression on the strip of paper. The typed
and key B are held raised normally by means
of aspring. ¢, arranged hetween the type-lever
and o cross-bar, I8, Pressurc on the key I
(by the finger, for example) presses type 0
down upon the strip of paper. As
the thirty Keys B connects with an independ-
ent type-lever, D, and all operate alike, one
description serves for all, and T have not
deemed it necessary to repeat all of the let-
ters of reference.

It will be observed by inspection of Fig. 3
that the type-levers converge in such a man-
ner that the types borne by them may im-
press their characters on astrip of paper nar-
rower than the key-board; but it will also be
observed that the types, while they all make
their impressions in the same line across the
strip, do not strike in the same spot, as in the
ordinary type-writer. ISach type has its par-

ticular position with respect to the width of

the strip-—that is to say, the impression any
given type makes is alws ws the same distance
from the edge of the strip.

T is the impression-plate or bed over which
the strip of paper passes, and upon which the
types press the paper in printing, .

G is a reel which bears the strip of Ipaper
H, which 18 to reccive the imprint from the
types. This paper passes between two guide-
rollers, d, over the impression-plate, and over
a guide-roller, ¢. I'rom thence it passes over
a bearing-roller, drum, or eylinder, I, and
thence to the receiving-reel J. This reel is
connected with a elock-work mechanism driv-
en by aspring, which tends to wind the paper
on reel . Asthis mechanism is of the usual
kind, and possesses nonovelty, I simply indi-
cate it in general by the letter IX. I will say,
however, that the reel J is coupled to the driv-
ing-power by a suitable detent or clutch in
such a manner that it may be readily un-
coupled at any time.

Lis a roughened brake-roller, or there may
be two wheels on the same shaft, as in Fig. 4,
which is mounted in the end of alever, f, and
held up to the bearing-roller I by means of a
spring, y. The pressure of this brake is suf-

ficient to resist the tendency of the strip of

paper to roll up on the reel J.

1 will now desceribe the mechanism for feed-
ing the paper along by means of the manipu-
lation of the keys. '

M is a bar arranged to lic directly uvuder
the keys, and mounted fixedly on two levers,
N N, which arve. pivoted or fulcrumed at h.
To the inner short arm of one of these levers
is coupled a link, 4, to the lower end of which
is attached a spring, j, which tends normally
to draw down thelinkiand the lever to which
itisattached. Tothe link ¢ is coupled an arm,

i, which has aloose bearing on the axis of roller
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I, aud this arm bears a pawl, {, arranged to
engage a ratehet, m, on the roller I or its axis.
‘When any key B is depressed in order to im-
press its type on the strip of paper, the pawl
lislifted or rotated backward thromngh the
medium of bar M, lever N. link 4, and arm
k, and when the finger is lifted from the key
the spring j draws down the paw!, thus rotat-
ing roller I and feeding the paper along, and
the redl J receives the paper as it is fed along.
Thus it will be seen that each stroke of a key
B brings into play the mechanism which feeds
the paper stripalong far enough to receive the
next impression from the type, and if a num-
ber of successive depressions of a single key
are made this will impress on the paper a
row of the particalar characters controlled by
the key. one c¢haracter over the other, and ex-
tending lengthwise of thestrip; but all of the
keys may be struek at once, which will im-
press all the characters in a row extending
across the strip. Should the keys be struek
in succession—{iromleft toright, for example—
the row of impressions will extend diagonally
aeross the strip. _

1 mention the above simply to avoid any
misunderstanding of the manner in which the
impressions of the several types may be made
to appear on the strips, as this is an impor-
tant feature of my apparatus.

As before stated, after the speech or oration
has been taken down, the strip H, or at least
the printed portion of the same, will be found
wounfl upon reel J. This reel is now. un-
coupled from the clock-work mechanism K,
and the strip wounnd back upon the reel G, so
as to get at the Leginning of the speech. The
end of the strip is now passed up through a
slit, O, in tne cover of the apparatus, and
wound slowly upon a reel, I, mnounted-upon
said cover. I may say that asthestrip moves
upward to be read the characters or letters
should be imprinted on it, so as not to appear
inverted. Care should also betaken with ref-
erence to the positive or negative character
of the type-face. If the strip is.to be read
from its under side,the type-face must be posi-
tive; if not,negative. The types may embosy
the characters, so as to stand out on the lower
face of the strip; or the ordinary. ink-ribbon
or transfer-paper may be employed, arranged
either under or over the paper. ,

In lien of the pawl-and-ratchet device for
intermittently rotating the rollerI, Imay em-
ploy afriction devicesimilar tothose employed.
for rotating the feed-wheels of sewing-ma-
chines. The cover of case A may be hinged,
as shown, and a hinged cover may also be pro-
vided for the key-board or mannal.

Having thus explained the construction of
my improved apparatus, it now becomes req-
nisite to elucidate its mode of operation in
order to obtain reading and writing, which it
is propased to place within the reach of all,
and which combines clearness and brevity.

record speech by mechanical meaus, and thus
to do mechanically the work of stenographers
and short-hand writers. )

‘Among the advantages of doing this work
by mechanical means may be mentioned that
it can be done more rapidly; that it does not
require long experience and special skill to
learn, and that the recorded speech can he
easily read and by any one besides the operator.

To enable the operator of astenographic ap-
paratus to keep up with a speaker, it is nec-
essary that at least a syllable should be struck
at a time. Now the most complicated syliable
can consist only of an initial consonant or eon-
sonants, an intermediate vowel or vowel sound,
and a final eonsonant or consonants. Thus
all syllables can be embracedinasystem which
includes one complete set of consonants for
the initial consonants, one set of vowels, and
one complete set of consonants for the final
consonants. If, then, an apparatus is con-
structed with three groups of letters—one for
each of the above-named sets and in the order
named—it is clear that with a careful arrange-
ment of the letters each syllable can be re-
corded with the letters in their proper order;
and if complete alphabets be used with the
arrangement of the printing-types and the re--
cording-papers in my improved apparatus, a
printed sentence would appear printed some-
what as follows:
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Now as the letters constituting each syllable
nmust be struck at a time, it follows that as
many keys must be strack at a time as there
are sounds in the syllable. 'The greater the

-number of keys employed the fewer keys will

be required to be struck at a. time—that is,
it will be found that where a separate key is
assigned for each letter or phonetic character

~a fewer number of keys will be required to be’

struck at a time than If some system is adopt-
ed where permutations of keysare used to ex-
press the different letters or sounds, to say
nothing of the complications and other diffi-
culties which would arise from the adoption
of such a system. Bnt in a system where a
separate key is assigned to cach letteror pho-
netic character, to strike some of the longer
syllables becomes very difficult, and this diffi-
culty becomes practically an impossibility
where a permutapion system is employed.
ITknow of nosyllablein the English language
which -contains over seven separate sounds;
but in other languages eight and even nine
sounds aresometimes included in a single syl-
lable. Now, it is from attempting to record at
asinglestroke asyllableof thisphoneticlength

The object of this invention is to follow and 1 that the main difficulty of other tachygraphic
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systems and apparatus has arvisen.  Now, ab-
tentive observation will make it evident that
the number of distinet articulate sounds which
can be uttered by a singleimpulseofthe voiceis
never greater than five, and if more than that
number of sounds are produced by asingle im-
pulseof the voice the sound ceases to be Artlcu-
Jate—that is, the sound ceases to be distinet
and the word or syllable is not recognizable. It
will be found thatin attempting to. pronounce
clearly and distinetly a syllable containing
more than five sounds—*‘strands,’” for exanm-
ple—more than one impulse of the voice will
be required, and hence that the time of enun-
ciation will be proportionally prolonged; and
it is also to be remarked that the maximum
of five sounds is only reached in a syllable
where there are two initial and two final con-
sonant sounds—that is, it will be found that
if no final consonants are used and three ini-
tial consonant sounds be attempted to be pro
nounced more than one impulse of the voice
will berequired. Syllables containing five or
less sounds will be found to occupy nearly the
same length of time, since but one impulse of
the voice (which determines the length of
time occupied) will be required. A few ex-
amples will demonstrate this principle and
make it clear.
a—pay—pray—play—nplate.
a—pay-—pail—pelf-—part.
a—pay—pray—prate—pralt.

Now, if these syllables be pronounced rap-
idly one after the other, it will become evi-
dent that there is no perceptlble difference in
the duration of time for each; but endeavor
to extend their limit by placing before orafter
(or before and -after at the same time) only
one letter or sound, and it will be found how
completely impossible rapid diction becomes
in all the instances expressed, particularly
when the pronunciation is repeated several
times clearly, distinetly, and rapidly. If to
the syllable plain, prate, pralt, &e., a conuso-
nant is made to precede or follow—as,

s-plain, s-prate, s-pralt, &c.,
plain-s, prate-s, pralt-s, &e.—
the first mentioned qylhtblcs will appear brief
compared with the last; but when a letter is
made to precede and another to follow simul-
taneously the same syllables the time em-
ployed in pronouncing them will appear much
longer—for example,
s-plain-s, s-part-s, s-pralt-s,&ec.

Hence it follows that in case a sv]lah]e con-
tains more than five sounds the time of enun-
ciation will be doubled, or nearly so, if a single
sound is added, and will be proportionally in-
creased if more sounds are added, and conse-
quently, in pplying this principle to record-
ing speech, it beconies evident that the oper-

tor of a tdchygmphlc apparatus will never
be required to strike more than five keys ata
single time, for if a syllable  should contain
more shan that number of sounds the time of
pronouncing will be so lengthened as to give

.ber I have shown in the drawings.
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the operator opportunity to makeseparate rec-
ords of the additional sounds; and the applica-
tion ofthe results of this investigation tothe ar-
rangement of the key-board of a tachygraphic
instrument constitutes one of the most impor-
tant features of my system. In the arrange-
ment of the keys, then, I have to provide for
expressing one or two initial consonants, one
or two final consonants, and the intermediate
vowel sounds.

Tor convenience in use, I construct the key-
hoard so that the initial consonants are oper-
ated by the fingers of the left hand, the final
consonants by the fingers of the right hand,
and the vowels by the thumbs of both hands,
and, also, I preferably assign particular keys
to each finger, and in the fu'lum%m@nt of the
vowel- I\evb[ provide that sach thumb shall
control keys representing all of the vowels,
the vesult of the entire arrangement being
that each hand controls a set of keys repre-
senting all of the letters, or all of the phonetic
sounds of a language; bat it is to be noted that
the consonant- l\evs controlled by the left hand
can only be used to record initial consonants,
while the consonant-keys controlled by the
right hand can only be nsed to record final
consonants. These duplicate keys for the
vowels form a very important feature of my
invention, and important.advantages resnlt
from their use. With thosestenogr: L[)hlc ma-
chines which employ but a qmgl(, set of keys
for the vowels it is obvious that but a single
syllable ean be recorded with a single stroke,
whereas by duplicate arrangement, in a great
many instances, two syllables can be recorded
at a single stroke, for in all those cases, which
are exceedingly numerous, where a syllable
having no terminal consonant is followed bya
sbllable having no initial consonant, (“*ohvi-
ous’ and “ the-earth,” for exunple) both
syvllables can be recorded by a single stroke.
This is a very great gain in the. mpldlty with
which the instrament can be used; also, ow-
ing to the large proportion of vowels, rapidity
requires that additional means be furnished
for the record of the vowels. Completealpha-
bets for each hand would require in English
twenty-six keys for each hand if the lvllcl's
were used, at thelowest ealculation, and forty
or forty-one keys if phonetic characters 1)e
adopted. Thisnamber of keys, however, would
be found enmbersome; so I preferto use thirty
keys—fifteen keys for ‘each hand—which num-
Aswith
thirty keys only for both hands it will be neces-
sary to strike two keys sometimes, or even
more,torepresentsomeof the letters or sounds,
it is to be observed that the arrangement of the
keys is somewhat similar to the arrangement
of the white keys of a piano, so that two or
more keys can be depressed by a single finger,
as will appear from an inspection of Fig. 3.

In the arrangewent or assignment of par-
ticular keys to particular letters the following
rule is to be observed. Regarding the left
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hand only, as the arrangement of the key-
board of the right hand will in general be the
exact reverse of that of the left, those letters
are to be placed first (on the left side) which
can never be thesecond letter in any possible
combination of two consonants, and between
these letters and the vowels are to be placed
those letters which caun comesecond in a com-
bination of two consonants.. The consonants
of nearly every language can be so arranged
as to provide for nearly every possible com-
bination of two consonants, so that but a sin-
gle set of letters will be required, and the very

fow exceptional cases are so rare that a very

few arbitrary combinations will be sufficient
to cover them,

1 shall particularly show, first, an arrange-
ment of the consonants adapted for recording
the Spanish language, and which will indicate
the method to be adopted in arranging the
keys for other languages. I will also show
the capabilities of the apparatusfor recording
all languages and dialects. The arrangement
of the key-board of my apparatus is based
In order to enable it to
be readily understood, it is necessary to re-
mark that thereare two main sections or parts
in the apparatus—one to the right and the
other to the left—each section or partcontain-
ing fifteen keys, from which accrue the two
alphabets hereinafter referred to. By first
referring to the section or part to the left
hand, considering at the same time that that
is manipulated or operated upon by the left
hand, it is to be understood that the auricular
finger (little finger) is employed for operating
snccessively upon the first, the second, the
third, the fourth, and the fifth keys, represent-
ing, respectively, the letters g k b p f; that
the ring-tinger is employed for acting upon
the sixth key, representing the letter t, that

- the middle finger is employed for acting upon

the seventh key, representing the letter d, and
that the forefinger -is intended to be passed
successively over the eightl, ninth, tenth,

. eleventh, and twelfth keys, representing, re-

60
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spectively, the letters 1 v rr m j. 1If; then, the
little finger effects the five movements above
indicated, (in accordance with the forefinger,
which at each of these movements is resting
upon the twelfth key,) the forefinger remain-
ing constantly in contact with the twelfth
key, the ring-finger resting upoun its own
key, and, last, the middle finger being passed
from the seventh to the eleventh key—in
other words, if we say these fingers realize
these eleven correlative binary combinations—
it vesults that the eleven letters (out of the
twelve above indicated) change their origi-
nal import (their proper one) into a totally dif-
ferent signification by reason of theaddition of
the letter j; which is the twelfth letter. The
combinations, therefore, which will result with
their respective conventional. significations
may be stated to be as follows—that is to say:
(gi=h)(kj=ch)(bj=x)(pj=m)(fj=w)(tj=*)

(d j=2) (1 j=y) (¢ j=11) (v v j=n) (m j=i.)
When the forefinger is then drawn back upon
the eleventh key, and is kept in contact with

this key at the same time that the little finger 70

is passed overits first two keys, two combi-
nations are obtained—namely, g m=¢ and k
m=q—and there still remains a Sufficiently
extended number of possible combinations to
permit the completion of the initial conso- 75
nants according to the particularities of each
language. It is possible, then, thus. to form
twenty-five consonants. - The thumb produces
the three vowels a i u by being pressed upon

the thirteenth, fourteenth, and fifteenth keys, 8o

and the vowels e 0 y by being applied to the
jnunetion between the thirteenth and four-
teenth, the fourteenth and fifteenth, and the
thirteenth and fifteenth keys,which, although

they are double and compound keys, are con- 85

sidered assingle keys. There remains the com-
pound or combined sign or indication ai u,
the employment of which will be hereinafter
explained, and which results from the combi-

pation of the thirteenth, fourteenth, and fif- go

teenth keys. The right hand exactly imi-
tates the left hand, the employment of each of -
its fingers being precisely thesame. It should,
nevertheless, be observed that in this case the

order of the keys is as follows—that isto say: 95

a i uare produced by the fifteenth, fourteenth,
and thirteenth keys, and eo y by the fifteenth
and fourteenth keys, the fourteenth and thir-
teenth keys, and the fifteenth and thirteenth
keys.
nants and six vowels under the control of the
left hand, and the same number of consonants

-and vowels under the control of the right hand.

[ thus arrange a key board which permits the

designation at one and the same time, or with 105

a single blow, of an initial consonant, either
single, (where it is not one of those which as-
similate to the.letters 1 or r,) or compound,
(when it assimilates to either one of these let-

ters the following seven consonants being as- 110

similable: g k b p £t d—gl gr dr,) one or two
vowels, and auny final consonant whatever.
Thus it will be understood that each sign or
chdracter has a proper import or meaning,

and another which is conventional, as already 115

determined by the formula above established.
This circamstance indicates the manner of

.proeeeding in order to construe the signs or

characters, so that all persons can read one

after another that which is indicated,without 120

a difficult apprenticeship or study, the syllable
which is formed corresponding in all cases to
its particular meaning or signification.

1 will now proceed to describe that part of

my invention relating to the indication orde- 125

notation of numerals, As thirty keys are
provided, they can be formed into seven
groups of four keys each, when there will still
remain two keys. Consequently it is possi-

ble to distinguish, one after the other, seven r3o

categories or numerical orders or classes. It
is already known that the little fingers and

There are, therefore, twenty-five conso- 100
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the forefingers operate upon four keys, where-
upon nine turns or indications are obtained.
In addition, the ring-fingers and the middle
fingers controltwo keys, or together fourkeys.
Finally, the thumbs act upon three keys, of
which one remains free to each of the fingers.
Thus this group, in the same manner as the
preceding, but independently, furnishes more
than nine combinations. Now, as we have
seven categories, cach of which is arranged
independently of the others, we can consider
as or term ‘‘units”’ the nine signs or indica-
tions produced by the little finger of the right
hand, *‘tens’ the nine first or primary signs
or indications of the fifteen that the ring and
middle finger can produce, ‘‘hundreds’’ the
signs or indications that the forefinger is ca-
pableof prodncing, *thousands’’ the nine first
or primary signs or indications of the fifteen
which the four keys adapted to be operated
by the two thumbs are capable of producing, |
‘““tens of thousands™ the signs or indications

produced by the forefinger of the left hand,

“hundreds of thousands’ the signs or indi-

cations produced by the middie and ring fin- |
gers, and ‘“‘millions” the signs or indications |
produced by the little finger. In this man-
nerasingle passage of the fingers over the keys
suffices to indicate or denote all the correlative
numbers from 1 up to 9,999,999, If these
numbers are mulfiplied by the three signs or
indications of the two keys which remain and
are adapted to Dbe operated upon by the
thumbs, it is possible to arrive at a total of
forty millions, less four units. Before or af-
ter the number can be placed asan annotation
the word “number,”” or some suitable expres-
sion which does not necessitate a supplement-
ary traverse or passage of the fingers over the
keys. In this manner the numerieal expres-

sions or indications can never be confounded
The eimployment of a cipher

with the others.
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s unneeessary, for the reason thab as the va-
rious categories always occupy the position
seb apart for them, a eipher which is wanting
or deficient at any point or place is readily
taken into aceount.

I have described the application of iy sys-
tem of tacyhgraplhy to a key-hboard of thirty
keys arranged as shown; but it is evident that
the system is applicable to key-boards having
other arrangements aud with different nom-

bers of keys without w detailed description of

the different tachygraphic formulas necessary

for cach particular number and arrangement :

of keys.

Having thos deseribed my invention, T
claim-—

1. Im atachygraphicapparatus, a key-board
or manual arranged in two sections, cach
adapted to be operated by one hand, the ini-
tial consonants heing controlled by one hand,
the terminal consonants being controlled by
the other hand, and the vowels being dupli-
catedand arranged intwo intermediate groups
controlled separvately and independently by
the two hands, substantially as set forth.

2. The combination of the primary reel G
for the paper H, the guide-rollers d and ¢, the
drum 1, the receiving-reel J, o suitable driv-
ing mechanism, I{, arranged to wind up the
strip of paper on the reel J, a brake mechan-
ism comprising theroller I, lever 7, and spring
¢, and the means, substantially as deseribed,
for imparvting an intermittent rotary motion
to the dram I through the medinmof thekeys
B, substantially as set forth.

Tn witness whereof I have hercunto signed
my name in the presence of two subseribing

-witnesses.

VICENTE ATONSO DE (ELADA,
Witnesses:
Pasro CaANTERO,
ANASTASTO PASCUATL,

50

n
[ @41

60

63

75




