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1878.] THE LUGOGRAl'I-I. 65 

experiments might be tried of an analogous kind, by moving the 
liquid with a brush, or other mechanical means, to see if it has 
the same effect as the gases. I am sure you will all agree that we 
should return our thanks to Mr. Edmunds for his kindness in 
showing us this battery. 

A vote of thanks was unanimously accorded to Mr. Edmunds. 

Mr. W. H. BARLOW, F.R.S., V.P. Inst. O.E., then gave a de
scription of the Logograph. He said-The small instrument I 
have to show you is not altogether a 11ew one. It is scientifically 
getting rather aged-about four years old. This instrument, I 
may confess at once, owes its origin to an attempt to make some
thing which would do short handwriting instead of employing the 
services of the gentleman who sits there. We have failed in doing 
that, but it has certainly served some purpose. It has served the 
purpose of illustrating certain features connected with the articula
tions of the hum~n voice. Everybody knows that, in speaking, the 
air contained in the lungs is sent forth from the mouth in spurts of 
different magnitude and with different degrees of velocity and in
tensity. I may say that forty years ago I first thought of this when 
I saw an old Turk smoking his pipe. The Turks, as you know, 
inhale the smoke into the lungs, and, as they speak, you can see all 
the action of the air coming from the mouth. I was also informed 
of the extraordinary sensitiveness of some of the instruments used 
for registering indicator diagrams of the steam engine at very high 
velocities, and it occurred to me to put these two things together 
and form a delicate apparatus, and so obtain indicator diagrams 
showing the relative powers of the different syllables uttered by the 
human voice. 

The instrument I formed was that now before you. It consists 
of a small speaking tube, the end of which is enlarged to a disc of 
about 2:f inches diameter. That end is covered with a piece of 
thin india-rubber, taken from a toy balloon. That membrane 
being stretched with a certain degree of tension, a light aluminium 
arm is made to press against it, the end of the aluminium arm 
holding a small sable brush containing colour; the speaking part of 
the instrument is, to a certain extent, similar to the telephone; the 
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other part of the instrument causes a ribbon of paper 
to pass under that bl'ush, and then speaking into the 

f instrument you get a diagram of the utterances that are 
~ made. 
~ 
;1 [Mr. Barlow illustrated this-the -mechanical action 
~ of the instrum~nt being similar to that of the tape

<.:< printing telegraph-and passed the ribbon on for the 
~ inspection of the meeting. J 

You see there (M~. Barlow continued) -the action 
produced by the sounds I have just given. I may 

~- mention some facts that I have obtained as to the ab
~ solute quantity of air consumed by this process. The 

horizontal movement is ~bout half an inch for some of 
5 the letters, ·and the whole diagram is a very large and 
"" conspicuous one. I found on an average of experiments 
~ the quantity of air consumed for ea·eh syllable, or rather 
p.. 

the average quantity of air for each syllable, is 1 i cubic 
inch. It varies very much in different syllables. The 
quantity of air consumed was ascertained by taking a 
balloon of the cubical area of 513 cubic inches, and I 
found it took an average of 359 syllables to fill it. That 
brings it to an average of 1 k cubic inch for each syl
lable. I also found the capacity of the ordinary breath 

~ is about 40 cubic inches, and that by taking an extreme 
breath you may bring up the quantity to 80 or 90 inches. 
I also found that you eau speak against a pressure equal 
to that of two inches of water, but against a pressure of 

~ four inches it seems impossible to speak at all. -
~ Having made these experiments, which resulted in 

s-howing the peculiarities of articulation, and how_ the 
F!, different letters were formed, and what happened to 

them, it occurred that the marker I was using became 
fixed to the disc. That arose from hali.ng used gold
beaters' skin, which caused the attachment of one to 
the other. I found the consequence was to produce 
a vibration from the vowel sounds. [Mr. Barlow di
rected attention to a diagram on the wall illustrating 
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the vibratory action of vowel sounds as distinguished from the 
pneumatic action of consonants, and went on to remark.] 
These larger lines represent the coi1so'nai1t actions. You observe 
that following them is a fine vibration, and that vibration is the 
vowel sound, or rather I Lelieve there is a certain · organ which 
vibrates whenever the vowel sound is uttered. I think it is a kind 
of drone which is present whenever the vowel sound is uttered. . A 
whisper is sufficient to make known the vowel sound intended, 
whereas whispering will make no vibrating action. The form of 
the diagrams produced leads to a good many curious questions, as 
to the action of vowels and consonants and compound letters, 
things which will combine and those which will not, and I have 
no doubt those who know something about the anatomy of the 
throat and the laws of sound will be able to get more out of this 
instrument than I have succeeded in getting. 

The CHAIRMAN asked whether, in repeating the same words over 
and over again, the signs recorded are constant. 

Mr . . BARLOW: They are constant, subject to very minute varia
tions that arise in this kind of thing. It is almost impossible to 
speak the same . words exactly in the same manne1~ ea.ch time. 
This instrument is purely phonetic, and however minutely your 
articulation differs at one time from another that difference is 
registered. 

Illustrations were given of the diagram produced by the trilling 
the letter " r," also by repeating the same words two or three 
times. 

The CHAIRMAN said he was struck with the great extent of the 
movement of this instrument. The movement was quite half an 
inch in &ome of the longer terms. It seemed to be necessary to 
place the mouth close to the tube. 

Mr. BARLOW explained that it was necessary to do so in order 
that the full effect of the air might be brought into operation. 

The CHAIRMAN : In other kinds of instruments of this description 
you do not place your mouth so close to the tube, but depend more 
upon the vibratory action of the air. 

The thanks of the meeting were then unanimously accorded to 
F. 2 
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Mr. Bm·low for his kindness in exhibiting his most interesting in
vention. 

The CHAIRMAN then called upon Mr. W. H. Preece to give his 
promised description of 

"THE PHONOGRAPH." 

Mr. PREECE said: The instrument which has just been described 
to you by Mr. Barlow is a very fitting prelude to this wonderful 
instrument that has just come to us from across the Atlantic. The 
phonograph of Mr. Edison is an instrument which is constructed 
for the production or rather reproduction of sound by mechanical 
means. It differs from the telephone in this-that the telephone is 
an instrument that produces sounds at distant places by the aid of 
electricity; but in the first principles of the two instruments we 
have the same identical effect, viz.: that by producing vibrations 
by the voice upon a disc placed in a certain position we are able 
to produce effects which reproduce those sounds. 

Now, in order to make this plain to you, I have again called in 
the kind aid of Mr. Edmunds to produce before you the experi
ments which I had the pleasure of bringing before the Royal 
Institution. I have here what is ca.Jled a Reiss' transmitter. At 
the end of this nickel-plated bras~ tube is a diaphragm of india
rubber, and whenever I speak into that tube the india-rubber disc 
vibrates. You can hear it vibrate by the two plates at the conta<';t 
points coming into contact. Whenever those two plates come into 
contact with each other they complete the circuit of a battery 
which passes through the primary coil of an induction coil, and the 
secondary circuit of that coil passes through a vacuum tube. This 
vacuum tube rotates by means of a common electro-magnetic mill 
worked by three Groves' cells. Ifthe lights are put down we shall 
see the sparks that pass through the vacuum tube, and as different 
notes are sounded into this transmitter these different notes 'vill be 
reproduced in different figures. 

You will observe that every note has its distinct figure. 
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