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thirty years of close observation and repeated
experiments. I shall first describe the machine
and tien give an idea of the system of stenog-
raphy employed, which is, perhaps, not assimple as it miglit lie. Jr is necessary to pre-
mise, however, that Dr. Michela found, as the
resuit uf the careful decomposition of thephon-
eaic elements of speech, that each syllable is
conpî'sed of proper!y three parts at most--an
initial consonant sound, a vowel sound, and a
final consonant sound. The initial consonant
on the othir han, k occasionally complicatedby tLe introduction o! a second sonnd. Thus,
in the word Ipace" we have three sounds,
those of p, a, s, in " place" we have, accordiug
to Dr Michela, four, the simple sound of p, be-ing complicated by the additiona! 1; he bastherefr divided his Fignîs in four series. Thefirdt contains ail the consonant sounds; the
second, ail the sounds by which these conson-anits are ever doubled ; the third, ail the vowel
sounds; and the fourth, once more all the con-sonants. This arrangement is of importance
for the m* rely mechanical portion of the ma-chine, for it , owing t it that the operator
succee& in tracimg the letters in the required
order. The type which produce the impression
of dhe phonetic characters are arranged in theorder of ti se four series ; so that if there be aninitial consonant it comes first, if this be ad n le soun the complimentary character inthe econd series comes next; the vowel third,and the final consonant lest; were this not s0tiere would be a diffliculty in repeating thesame >ound lu two different places in the same
sylIshie. Again, each syllable forms a line byitself, iio that no confusion cani arise from the
repetition of the sae sound in the sane word.
The types heing immovable, as far as the order
in which thi v stand is con2erned, there mightific te word lapparent," for instance, be someuhifficuit in placing the second a if they wereLooh writttn on the camie line. As it is, the
word would be written thus:-f aP y wvich

(r b,means n'o confusion can arise. Ail this sounds,perbap, complicated, but it is easy and rapidiii practice from tLe nature of the mechanisrn
which permite alil the elements of eneh syllahle
to he prodnced on the paper by one movement
o! the hand,

The apparatus resembles a tiny piano with
twenty keys, twelve white and eight black-dis-
posed precisely like those of a keyboard. This
keyboard is divided into halves by means ofwhici the paper whereon the signa are printed
is unrolled, and a row of littlo rode, at the topf eaeh of which is cast, in relief, one of thephonetie eigns-j ust li ke commun type. These
signa are dispoeed in the order indicaîed in my
lasn paragrap , •nd do ot occupy more space
than shout a couple of inr e, hA cover likethat o! a piano fite down oiver tLe keys, ani
wan closed, the whole mechine formse a ox ofabout oighteen or twenty moLes in length. Itstands on three legs which car Le dismoanted.

It forms then a sufficiently handy package to
be carried under the arm. When set up for wûrk
it reaches to the knees of the operator-I had
almost written the performer-sitting before it.

EacL note when touched, pushos down a*vertical rod wbch acte on the end of a horizon-
tal blade-shaped lever. This lever is attached
to the other end to one of the slender rods on
which are graven the phonetic signs, whentherefore you press a note, one end of the lever
goes down and the other up, and with it the
type correspondirg. b meets a band of piperpassing jusi above the row o! type and je print-ed on it, in colorless relief or in ink by means
of another mechanism. On hearing a word,
therefore, tLe operîtor, as in phonogrîphy, dis-
composes it in ils phonetiesyllables. Ho as
under his fingers the keys requisite to represent,
in writing, the first syllable, He touches ther
altogether, and the first syllable is printed ; then
the neit in îLe sanie way, aend so on. He
operates in precisely the same way as a per
former on the pianoforte striking a chord. In-deed the idea of bis apparatus was evidently
suggested to Dr. Michela by this musical in-
strument. As a skilful pianisi, on eeeing a
group of notes, imrnedistely finds the corres-
ponding keys, so the mechanical reporter on
hearing certain sounds, prints them with equal
rapidity and ease. After ceci chord the piper
moves forward, and thus the next syllable le
printed a line below, and so on. The machin-
ery by which this latter result is produced is noless ingenious than simple

The paper is rolled around a cylinder in long
strips of about two inches iii width, it passes
over the type and tien hetween two other
cylinders which grip it ; one of oe latter is
governed by a small cog wheel which is pushed
forward at every touch of a note, or of an as-
sembly of notes by means of a small hook
which catches in one of the cogs, and is worked
by a rod in connection with all the keys. Themovement takes place only when the notes,efter having been struck, return to their natural
position, that is aftertbe impression hasbeen pro-ducoîl. As the notes are struek this hook goesdown, a slight turning motion, produced by a
spring, preventing its catching in a cog as it
descends. When the reirassd note springe up
again, the book comes up and pushes tho oog
which it finds in its way, upwards. This little
wheel sets the cylinders going ateach movement,
and having hold of the paper pulls it along with
then a certain distance. The ink is applied by
anoter little roll of blue inked paper, moved in
the "me way and passing over the white stripthe mnoment the impression takes place.

In a machine of the nature of this one, the
graphie system is quite of secondary importance
-ertainly not of snob paramount importanceas in the case of written shorthand. The ob-
jects to be obtained are economy of space, facili-
ty of transcription, and simplicity of study.
The main objtcb of a written systeni, namely,brevity, as an essential to speed, i of no conse-
quence simce, by the aid of a machine, a long


