F. E. MILLER.
}’atented July 11, 1916
2 SHEETS—-SHEET 1.

YOICE AND SOUND RECORDING MACHINE
APPLICATION FILED FEB. 9, 1915

1,190,787.

J 4 ot X
Full size construction
to obtain /eﬂyz% of X’
Vx3don £
INVENTOR

The ceneral torm for /“0&//6!*7 of Voice Cone
_ 2z

9
o0f x6 and Volume Vs r’

ITNESSES : %%%
(529

Gl




F., E. MILLER.
VOICE AND SOUND RECORDING MACHINE,
APPLICATION FILED FEB. 8, 1915,

1,190,787. | Patented July 11, 1916,
. 2 SHEETS—SHEET 2. °

- Flevation of Spirol

Frowre 3.

WlTNESSiS} g‘pc ' (—y,-,\ ¢ INVENTOR lcc,/—\




OFFICH.

FRANE YPEN®ZER MILLER, OF WEW YTORE, if. ¥

UNTTED STATES PATENT

" VoIoH M"”J SOUND RECORDING WACHINE

S s

" Gpegificntisn of Letters Patent.

Patented July 11, 1916,

1,190,787.

o all whom it may consern: . _
Be it knowr that I, Frawx Hsumezer
‘Mirier, a citizen of the United States, re-

8 discovered that the umbo is located rela- -
-tively to™ three equi-distant points on the .

Applsation fled Febryavy ¥, 1915
ST e - i .

Serial Ho. 7,035,

margin of the fympanum at distances 3, 4
and 5. It has likewise come under my ob-
servation that the three main cavities of the

Tial into s peculiar eccentric cup-shape, as

shown in the drawings snd approximatiog

. siding at New York, in the county of Mew human voice anatomy likewise have the go
& York and State of New York, have invented volumetric proportion of 8, 4, 5. They are -
" a new and yseful Voice and Sound Record- respectively the laryngeal eavity, the nasal
' ing ‘Machine, of which the following is a cavities, and the mouth cavity. .
- Specification. e In carrying out the objects of my inven-
© . My invention felates to improved sound- tion I purpose to simulate in a large degree g5
10 mechanism having features applicable both the peculiar anatomical features as to pro-
" to the recording of sound and tolthe repro- poriion, shape, and arrangement to be found
‘daction. of sound from a record or other 1n the human ear.
Cknown means. S ‘ The above will be poiuted cut in the ac-
" The object of my invention is to provide companying claims and will be more fully 7g
.1y functioning parts for overtomes and the understood by reference to the illustrative
nany peculiar refinements of sound as well embodiment of my invention described in
as for Tundamental tones. ' the following specification, which shouid be
A further objeet of my inventicn is to pro- read in conmection with the embodiment
. vide a sound-mechanism as nearly omni- illustrated in the accompanying drawings, 75
20 functioning as possible relatively to the va- which form a port hereof, in_which like
" riations in tone'and guality without the ex-, characters designate corresponding parts in
cluding or Iimiting effect of a mechanical the several figures, and in which— :
medium having itself a definite pitch period Figure 1 is a vertical section through line
or pitch periods of too limited variation. T—T of Fig. 2; Fig. 2 is a p&n view of the 80
25  More concretely expressed, the object of parts shown in Fig. 1;and Fig. 3 1s & per-
" my. invention is to improve upon the em- ‘Szg’ectwg elovation drawn to a reduced scale
ployment of a flat disk of vibratory material ©of & Spll‘ﬂl horn. ' o
for the reproduction of or the recording of = & 1s a cone-shaped receptacie suitably
sounds, That is, to improve such a disk, formed and fzbricated to form a closed ter- 85
86 for example, as is commonly emploved in a minal_structure for the spiral horn 1. I
telephone receiver or phonograph’ sound scmetimes desire to determine the diameter
~ bex. » .7 of the base of this cone-shaped structure &
. My experiments have taught me that o fiat. for a given volume and 2 given, sugle at the
disk is greatly limited in its vange of pitch &pex oi »ﬁchei cone. Jn such event, when ra- 90
88 periods in that its vibration is dependent drus of the pase=r; volume==v, and 0=the
upon nodal drrangements wholly in the same 2PeX angle of the cone, I find that the fol-
plane, while my specialstudy and practicein lowirg formula is useful— ‘
conniection with the human anatomy of ths ’ —
auditory and vocal organs has taught me. P 3} V8 tan. w a3
© 40 that nature nevér limits its sound mecha- W =
nisin’' o a nodal arrangement in & pritary ¥ ¢ i -
plane. For sxample, the outer ear of ihe The récepiacie & ends in a ring X at ap-
human snatomy eomprisée approzimately  proximately the apex and to this ving are
two and one-half turns of what may be attached three relatively equally spaced sup- 100
45 tormed a sound spiral and then terminajes porting wires D which extend obliquely up-
inwardly against the Sympanum which itself ward within the receptacle G and their up-
is a cup-shaped diaphragm having the umbe  per ends are bent ppwardiy arid suitably se-
peculiarly eccentric relatively to thé tym- cured to the inner walls si-ilis receptacie G.
_ panic ring to which the margin of tie tym- These wires D serve as the sipports for the 105
50 panum is attached. It is against this ec- priacipal. scund-functioning’ mechanism of
centric projection of the cup called the umbe . my invention. o ‘ .
with which the engaging end of the malleus  Fundamentally, this - principal sound-
" or hammer-bone codperates in the sound- functioning mechemism is & digphragm 2
functioning of the bones of the ear. T have - formed 6% in or other suttable pliable mate- 110




(¥

10

30

35

40

o 1,163,797

in configuration whas Y term 2 sound spiral
or the configuration of a nantilus shell when
viewed in a trans-axial section. Further-
more, this cup also simulates the fympanum
of the human ear and the individual growth-
partitions of the nautilus shell. This cup 2
may be suitably supported as by friction or
by soldering from the three wires D at the
points 3, 4 and 5. I prefer that the contour
and configuration of this cup 2 be such that
the eccentric cupcla or umbo 8 of the cup
be located in the proportionate distance
from the points 3, 4 and 5, respectively 3, 4
and -5 units as shown in the drawings, I

Iikewise prefer to locate the cup 2 within -
the conical receptacle G substantially, so-

that the points 8, 4, and 5 are respectively
at distances in the proportions 5, 4 and 3
from the most adjacent portions of the
interior of the conical receptacle G, all as
shown in the drawings.

I preferably construct .the cup 2 of »
size' so that its content-volume approxi-
mates the content-volume of the mouth
cavity of the human voice anatonmyy. .

A rod E projecting through the ring K
at the end of the conical recepts
ted with a chuck and set SCrew)
purpose of holding a suitable vibration co-
operator shown in the form of a stylus N.
This rod B is suitably extended and secured
to the. umbo 6 of the cup 2. In +hig way ¥
have provided a vibratory medium in the
form of the cup 2 which I may describs
as having vibratory functions in plancs of

many directions and also as having. vibra- .

tory pitch periods codrdinating in the pro-
portion 8, 4 and 5, just ag is present in the
tympanum of the human ear.

The better to carry out further refine-
ments in sound functioning Y proposs the
employment not merely of a single vibra-
tory means such as the single cup 2 bud
contemplate in amplification the employ-
ment of a complete nest or set of cups A of
which I have shown eight in all, seven
nested within the cup 2, Likewise, T have
appreciated the advantage of the employ-
ment of a plurality of nests of cups and
have illustrated three nests, B and C in addi-
tion to the nest A. In the nest B the cup
2" I prefer to form of a volumetric capac-
ity equivalent to the volumetric capacity
of the nasal cavities of the human voice

iz fit-
B for the

anatomy. Likewise, ¥.purpose to form the
cup 277 of the nest C of & volumetric capac-
ity equal {o the volume of the leryngeal or
back throat cavity of the' human voice
anatomy, Yike the nest of the cups A, the
nest of anps B comprises eight, seven nested
within theenp 2/, and the nest C comprises
eight cups, seven nested within the cup 27,
The rod £ connects at the umbo with each

of the cups of the various sets regardless of,
how many setg or how many cups in a set

are employed, so that sound vibrations from
each cup are transferred to and through
the rod & to the stylus N, or vibrations are
transferred  from the stylus N to and
through the rod E to be reproduced as
sound by the cups.

It is to be understood that the conieal
receptacle G and the spiral horn 1 are
useful in amplifying the sound or vibra-

tions made through the functioning of the-

cup or cups and that the positioning of each
cup permits sound reflection without inter-
ference,

What I claim and what. T desire o secure
by United States Letters Patent is:

L. In a sound-functioning mechanism, a
vibratory medium in the shape of an eccen-
tric cup-shaped diaphragm; and vibration

- transmitting means codperating with said

diaphfagm at thie umbo of eccenitricity.

2. In sound mechanism, s sound dia-
phragm having a substantially circular pe-
riphery and being cup-shaped with the lo-
cality of maximum displacement spaced in
substantially the proportion of 3,4 and 5
from three equi-distant points at the periph-
ery cf the diaphragm.

3. In sound mechanism, a diaphragm ap-
proximating the shape of the tympanum of
the human ear; and a transmitter of vibra-
tions cobperating with said diaphragm at
the locality corresponding to the umbo of
the human tympanmm.

4. In arsound mechanisr, an eccentric cup-

shaped diaphragm having o volumeiric
capacity appreximating: the volumetrie

capacity of one of the three cavities of the
human voice anatomy. :
FRANK EBENEZER MILLER.
Witnesses:

Janms J. MceLmanw,
Ervesr Crive Brownw,
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