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SEAWEED OR LANDSCAFPE FORM.

VISIBLE

SOUND.

1. VOICE-FIGURES.

THE peculiar  forms
shown in the illustra-
tions of this article, and
whichIcall Voice-Figures,
haveexcited much interest
since their recent discov-
ery,when exhibited in Lon-
don, England, at therooms
of the Musical Associa-
tion, the Royal Institution,
The Royal Society, and
elsewhere.
o In 1885, while seeking
means to indicate readily

the intensities of vocal

sounds, I first met with
these figures, and, owing
to their variety both in
form and production, they
have since absorbed much
of my attention. The ap-
paratus I have employed I call the eidophone.
This is very simple. It consists merely of an
elastic membrane, such as thoroughly flexible
soft sheet-rubber, tightly stretched over the
mouth of a receiver of any form, into which
recetver the voice is introduced by a wide-
mouthed tube of convenient shape. In some
cases the receiver may be dispensed with, and
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the membrane be stretched across the open
end of the tube itself.

The accompanying sketch shows different
forms of this instrument that I have found
convenient for various classes of voice-figures.
In all forms of the eidophone here shown the
disks are circular, but of course other forms
may be used.

My first experiments were made with sand,
lIycopodium powder, or the two substances
mixed. I then tried for the production of voice-
figures, flooding the disk of the eidophone
with a thin layer of liquid ; e. g. water or milk.
Upon singing notes of suitable pitch through
the tube, not too forcibly, beautiful crispa-
tibns appear upon the surface of the liquid,
which vary with every change of tone. A note
sung too forcibly causes the liquid to rise in a
shower of spray, the movements of which are
too rapid to be readily followed by the eye.
To facilitate observation denser liquids may
be used. By using such liquids as colored
glycerin particularly beautiful effects may be
obtained. Subsequently I found that by em-
ploying moistened powder of different con-
sistencies yet another description of figures
appears. The earliest result of my experi-
ments in this material shows centers of motion
from which radiations diverge. But while en-
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DAISY FORM.

gaged one day in producing this class of fig-
ures I observed that exactly in the middle of

each of the motion-centers there was a tiny.

shape like a forget-me-not flower.

In the course of various attempts to isolate
these diminutive forms I discovered that by
placing upon the disk only a very small quantity
of the wet color-paste, and then singing differ-
ent sustained notes, a number of little figures
made their appearance in turn.

My next efforts were to see how the voice
would deal with such moist color-paste in
larger quantity, and these resulted in the pro-
duction of the larger-sized floral forms shown
in the [daisy form] illustration.

At this stage I was first able to observe
clearly the remarkable behavior of these voice-
flowers at the instant when they spring into
shape, and it seems to me quite as worthy of
notice as the forms themselves. ILet me en-
deavor to describe it briefly. With the wet
mass lying in the center of the disk, a sustained
note must be sung very steadily, having been
begun with a moderated intensity. The first
effect is that the color-paste gathers itself more
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and more closely into a heap in the very center
of the disk. Singing on, and carefully maintain-
ing an unvaried pitch, I find the next effect
to be that the little heap begins to agitate
itself about its edges. Now is the moment to
increase the intensity of the note, still steady in
pitch; suddenly all around the heap petals
shoot out like those of a daisy from the raised
center, also very like that of the real flower.

Perhaps it may happen—possibly from the
condition of the color-paste—that the first dis-
play of petals comes out imperfect. If so, then
all that is needed is just to sing the same note
again, but diminuendo, and straightway all the
petals will retreat into the central heap, as at
first. Then the singer may try once more, and
another crescendo will probably achieve the
production of a perfect floral form.

This description of voice-figure I have called
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the daisy class, but it includes varieties that
resemble rather the marigold, the chrysanthe-
mum, and the sunflower,

The special feature of this daisy class is a
ring or rings of petals, generally pretty even
in size, surrounding a raised center. The
number of petals may be from six to thirty or
more, for the number increases with every rise
in the pitch of the note sung. They usually ap-
pear as a single layer around the center, but I
have at times noticed two, three, or four layers
of petals partly overlapping each other, show-
ing the same difference we see between our
double and treble garden-flowers and their
simple wild progenitors.

The centers of these daisy forms will also be
found worth examination. I have often ob-
served them rising in two, three, or more tiers
either of circular or starlike shape, with some-
times the topmost tier crowned with a cross.
Round the base of the center I have frequently
noticed, too, a complete ring of raised dots,
equidistant from one another, and each of
which is itself probably a tiny center of motion.
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I regret particularly that I have not found it
possible to preserve perfectly the most delicate
of these floral forms, as they in part collapse
when the moist paste dries. .

Further, I may mention that I have also ob-
tained another description of voice-flowers, dis-
tinct from the above-mentioned daisy class both
in form and in the manner of its production,
whichmay be called a pansy class, with varieties
more like the violet, primrose, or geranium.

To obtain these pansy forms about the same
quantity of color-paste as for daisy forms must
be placed upon the disk, but with considerably
more water, sufficient water being required to
allow the paste to move freely on it when dis-
turbed by the vibrations of the elastic disk,
the petals seeming to shoot out from the cen-
ters of motion and then to spread themselves
in the water. This class of flower forms usually
has its petals in threes, whether one, two, or
more sets.

In leaving the floral forms I may mention
that great care and delicacy in singing are de-
manded for their production, which will afford
ample training for any vocalist in regard to the
steady sustaining of notes in intensities from
the softest pianissimo to a very loud forte, as
every grade of intensity is required in its turn
in order to evoke these forms in their various
sizes, ranging from that of a pinhead to that
of a large-sized daisy.

Here, too, I may say that when notes have
been sung with special force, I have sometimes
observed, along with the figures usually apper-
taining to those notes, certain additional curves
and forms presenting themselves, and I am
convinced that these latter belong to overfones
actually produced at the same time, but inaud-
ible even to a well-trained ear. If correct, this
illustrates the extreme sensitiveness of the eido-
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phone as a test for musical sounds, detecting
and revealing to the eye, as in these cases,
what the ear fails to perceive.

We now pass to a large class of voice-figures
quite distinct from all that we have so far no-
ticed ; viz. figures obtained upon plates of glass
or other smooth surfaces brought into contact
with the vibrating disk, both plate and disk
having been coated with liquid color.

In this class of figures I have been much
gratified by obtaining very delicate yet per-
fectly clear wave-line impressions that consti-
tute an actual and permanent record of every
individual vibration caused by the voice, each
tiny undulation of the surface of the disk stand-
ing registered with strict accuracy and with a
beautiful minuteness that rivals the lines of a
well-executed engraving.

The figures would be circular if they were
taken directly from the disk. The spiral or
serpent form in which most of these imyres-
sions have been taken is chosen mainly for the
purpose of bringing within the boundaries of
the plate a greater length of figure than an im-
pression taken in any straight direction would
have included. The remarkable perspective
effects shown in most of these spiral figures
are, however, deserving of notice.

It may perhaps be worth pointing out, too,
that in the case of these spiral forms the rule
that the higher the pitch the greater the num-
ber of vibrations indicated is modified by the
direction in which the plate, or disk, or both,
may be moving during their contact, and the
rapidity of the motion.

These mere wave-line impressions are, 1
think, the simplest of all voice-figures, and
next in simplicity come what I may call cross-
vibration figures, which speak for themselves in
the illustration.

CROSS-VIBRATION TIGURE,



40

TREE FORM.

Both the comparatively simple kinds of
figures just mentioned are obtained by using
only a very slight coating of color, and that
so wet as to occasion little or no adhesion be-
tween the plate, the color, and the disk. We
may, however, alter the conditions by employ-
ing a larger quantity of color-paste. This at
once complicates the matter by introducing
adhesion of considerable force between the
coated disk and the coated plate, which, when
laid upon it, adheres firmly, and, accordingly,
adhesive attraction combines with the vocal
impulses in forming such figures. Shall we
call this a fern form? To produce this it is
essential to sing a peculiar and powerful note
at the precise moment that the plate and the
disk, whichhad adhered together,are separated.

VISIBLE SOUND.

~ The last class of voice-figures to be men-
tioned here are also plate-impressions, and
some of them are shown in all the specimens
of this class, along with a somewhat curious
resemblance to miniature landscape pictures.
I think an observer cannot fail to notice one
or more figures that. will justify their designa-
tion as tree forms,

Closing now my brief sketch of these voice-
figures as I have observed them, I would add
that my experiments have been made as a
vocalist, using my own voice as the instrument
of investigation, and I must leave it for others
more acquainted with natural science to adjust
the accordance of these appearances with facts
and laws already known. Yet, passing from
one stage to another of these inquiries, ques-
tion after question has presented itself to me,
until I have continually felt myself standing
before mystery, in great part hidden, although
some glimpses seem revealed. And T must
say, besides, that as day by day I have gone
on singing into shape these peculiar forms,
and, stepping out of doors, have seen their
parallels living in the flowers, ferns, and trees
around me ; and, again, as I have watched the
little heaps in the formation of the floral fig-
ures gather themselves up and then shoot out
their petals, just as a flower springs from the
swollen bud — the hope has come to me that
these humble experiments may afford some
suggestions in regard to mnature’s production
of her own beautiful forms, and may thereby
aid, in some slight degree, the revelation of
yet another link in the great chain of the or-
ganized universe that, we are told in Holy
Writ, took #fs shape at the voice of God.

Margaret Watts Hughes.

II. COMMEN'TT.

FSHE article on ¢ Voice-Figures”
by Mrs. Watts Hughes gives
some very remarkable experi-
ments made by singing into a
resonator over which an elas-
tic membrane is stretched. On
this membrane some substance (sand, paste,
or glycerin) is spread; and when the mem-
brane is set into vibration by the musical
note sounding beneath it, the substance above
gathers itself together into many wonder-
ful forms. Some slight explanation of the
nature of sound, and of certain of its phe-
nomena, may be necessary to make clear to
the general reader these experiments of Mrs,
Hughes.

A simple conception of a sound-wave may
be gained by the use of a device of Professor
Tyndall. A small collodion balloon filled with

explosive gases is ignited. The report seems
to reach the ear as the flash is seen, but there
is a fraction of a second between them. The
sound has been traveling from the point of
explosion to the ear of the observer. It has
not been conveyed bodily, as matter shot out
from that center, nor borne to it by the move-
ment of the air. If such had been the case,
the listener would have been struck by a hurri-
cane progressing attherate ofaboutseventy-five
miles an hour. The wave-motion constituting
sound advances, while the medium in which
the wave is formed — the air— only oscillates,
This is true of wave-motion generally. A cord
fastened at one end, and held taut by the hand
at the other, may be jerked, and a wave will
run along it to the fixed end: the wave pro-
gressed, while each particle of the cord only
made a short excursion, and returned to its



