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1o all :w'}‘wml it mag, concern.:
Be 1t known that I, Cmaries L. Cars-

. 1IOLM, a subject of the King of Great

_lO
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Britain, residing at Marysville, in New
Bruaswick, Dominion of Canada, have in-

vented a new and useful Microphonic Trans-

nntter, ¢t which the following is a speci- |

fication. -
This 1mnyvention has reference to improve-
ments 1n microphonic transmitters, and its

‘objeet 1s to produce an instrument of this

character which will throw upon the line,

electrical undulations. corresponding. not-
only to the grosser sound waves but also to

the higher and more delicate overtones upon
which that quality of the sound known as
the timbre so largely depends. L

~ Before entering into a detall description
of this invention it is deemed advisable to
consider the conditions with which -the in-
strument forming the subject-matter of this

1invention has to deal.

The grosser sound waves represent forces
of comparatively considerable magnitude and
so-are able to overcome without serious effect

on- themselves opposing forces of . commen-

surate magnitude. The actual power of

- sound -waves is, of course, quite small or
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minute. When, however, the overtones are
considered the forces developed are so small
that highly attenuated opposing forces may
become great as compared. with the- forces

“developed by some of the overtones. . Still it

- is such overtones that determine that quality
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of the voice or sound which is termed tim-

~ bre, and it is upon this quality of the voice

40

that the so-called naturalness or recogniz-
ability depends, and it i1s by this quality of

" the volce that one i1s able to individualize

volces. Ifor these reasons conditions which
have heretofore been overlooked or unrecog-
nized are vital to the present invention, and

~ the present invention aims to the elimina-
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“tion of certain conditions which have been

found to be detrimental. -

One important feature of the invention is
the proper setting of the diaphragm which
should have no unequal pressure or strain
whatsoever at the periphery or -adjacent
thereto; still the diaphragm should be rig-:
1dly held in place and evenly sensitive over

- its entire area. It is found to be impossible
with the ordinary screw. cap to get a per-
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fectly -even pressure around the periphery

of the diaphragm since there will always be

|

moré or less unequal stress or tension of the

adjacent parts of the surface of the dia-

phragm nearest the periphery so that there
are lines or zones insthe surface of the dia-
phragm which do not respond with equal
sensitiveness to the rest of the surface of the
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diaphragm and consequently the diaphragm

may offer very great resistance, compara-

tively, to the extremely delicate overfones,
and the action of these overtones. upon the

electric currents will be developed corre-
sponding to- these overtones, so the voice

85

diaphragm will become entirely lost and no

at the receiving end of the line will

have an entirely different quality than that
of the speaker at the transmitting end of

quality known as timbre. Wax has been
used as a means for holding the diaphragm

in place m 1its seat, but this for the purposes
of the present invention is useless and im-
‘practicable because it is necessary that the
periphery of the diaphragm be rigidly held
1n place and wax will not answer for this

purpose. | e

~ By the present invention the diaphragm
1s either cemented in a peripheral seat of

the narrowest possible extent by any suit-

able hard cement which will hold it rigidly
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the line because of the oblitération of the
overtones whish impart to the voice the

75 .
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in place, or 1t may be secured in place with-

out the necessity of a seat. Theoretically
the seat for the diaphragm should have no
area, and while this 1s feasible, a real seat
must have sorre radial extent. Such seat for
the diaphragm 1s made. as slight as 1s prac-
ticable, and the diaphragm 1s lightly seated
therein and then cemented with a hard ce-
ment so as to eliminate any strains or dis-

tortions such as would occur were the dia-
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phragm clamped in place. With such a dia-

phragm lightly set in its narrow cemented

_%Toove or seat with space enough to allow =
or any contraction or expansion there 1s
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presented a uniform surface under neither

“strains, “pressure, or any other influences:
‘which will reduce 1its extreme sénsitiveness

to highly attenuated sound waves, or if it
be a receiver diaphragm, to highly attenu-
ated electrical undulations producing like

-magnetic variations which in turn act upon

108

the receiver diaphragm. While the straing -

or distortions to which the diaphragms are

usually suhjected by the manner of mount-.

ing them in their supports are’actually quite,
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of mounting for the back contacl.
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minute, still they become comparatively
very greal to the lhighly attenuated forces
developed by the overtones. _

In the ]fl':‘l[:ﬁ()ﬂ] embodiment of the 1nven-

{1on the diaphragm is made of carbon and

1s highly polished on its inner face. The
back. contact 1s also made of carbon with
rounded edges Iikewise highly polished.
Morecver, the walls of the casing inclosing
the diaphragm and back confact are highly
polished. The size of the casing for the
carbon granules is such as to permit ‘the
mass of granules to be coextensive with t

inner avallable face of the diaphragm. The
purpose of presenting highly polished sur-
faces o the granules

15 To reduce to the low-
est minimum, resistance to the movement
ot the granules under the impulse of sound
waves.,
the fundamental and stronger or lower over-
tones 1s not so vital though still to be reck-
oned with, but every reduction of the re-
sistance to the weaker overtones becomes no-
flceably apparvent i increased richness of
the reproduction at the receiver. | |
The invention will be best understood
from a consideration of the following detail
description taken in conneetion with the
accompanylng drawings forming a part of
this specification, in which draswings—
IFigure 1 1s an enlarged central section
through the microphonic element. Tig. ©
is a view showing a slightly different form
Fie. 3
is a.face view of the casing and the back

contact with the diaphragm and granules

omitted. Figs. 4, 5 and 6 are views illus-

trating the microphonic element in prac-

t1cal form.

Referring to the drawings, and more par-
ticularly to Figs. 1 and 3, there is shown
a casing 1 having rounded walls in the di-

rection of the axis of the casing, which ecas-

~ing is shown as gencrally eylindrical or an-
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nular, and it is to be understood that the
~inner wall of this casing is highly polished.
The wider end of the casing is provided

with an inwardly-directed annular flange
or ledge 2 for the reception of a diaphragm
5 designed to receive-the direct impact of

the sound waves and may therefore be des-
ignated as the sound-receiving diaphragm

to distinguish 1t from a diaphragm receiv-
ing the sound waves by conduction froni
connections to the diaphragm directly re-

ceving the sound waves. - This diaphragm

1s preferably made of carbon of such thick-
ness as not to bend under the weight of the

oranules forming a part of the microphonic .

element and which granules are indicated at

4, it being understood that these granules
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may be carbgn granules.

It 15 of vital tmportance in the practical
embodiment of this Invention that the dia-

phragm be secured to the casing without any |

the

The resistance to the impact of

filled.

bon granules come in contact are highly

964,145

stresses or strains of any kind, either local

or general. IFor this reason the ledge 2 is

made as narrow as 1s practically possible,
and the diaphragm is cemented thereto by
some hard firm cement, such for instance as
shellac, and this cementing is performed
without putting the diaphragm under strain
or stress and more especially uneven strains
or stresses such as ave liable to occur when
the diaphragm is clamped in place. The

~diaphragm is thus peripherally supporied

without local or general transverse buckling
or stram. The mmner face of the diaphragm
1s highly polished, and for sanitary and

~other reasons the outer face muyv also be

hrghly polished and for the operation of
the microphonic element the polishing of

the outer face has an important function
~which will be referred to further on.

The outer edge of the casing 1 may be
screw-threaded and to this screw-threaded
portion 1s applied a cover plate 5 having an
annular flange 6 at its periphery internally
threaded to receive the outer threaded por-
tion of the casing 1, and the plate 5 may
have a central perforation surrounded by a
switable mouth piece 7. '

The back contact 8 comprises a circular

block of carbon with rounded peripheral
edge.;;, with the face and edges highly pol-
1shed.
fast in any suitable way to a metal block 9,
of brass or other suitable material, and be-
tween this block 9 and another plate 10 is se-
cured. a mica or other suitable insulating
plate 11, the plate 11 being clamped between
the two blocks or plates 9 and 10 by means
of a clamp screw 13-applied to a stud 12 ex-
tending from the block or plate 9 through
the plate 11 and plate 10. The plate 11 15 of

such d1ameter as to extend to and slightly

..

beyond the back edges of the casing 1, and

‘the plate 11 is secured to the casing 1 by

suitable serews 15. The back cap 14 may

be provided with a central threaded sleeve

16 by means of which the entire microphonic
clement 1s secured to a suitable support.
The "circuit connections will be as usual
from the diaphragm 3 and.back contact 8,
anc so 1t 1s not deemed necessary to show
the cireuit connections in the drawings. In
If1g..2; the back metal plate or block 10 is
omitted and the plate 9 1s cemented or simi-
larly secured to the insulating plate 11.
Otherwise the structure is the same as that
shown 1 Fig. 1. | _

It 18 to be observed that the ecarbon
granules 4 are shown as filling the space be-
tween the diaphragm 3 and back contact 8
and also between the walls of the casing.
In practice this space is, of .course, not quite
All the surfaces with which the car-

polished, thus correspondingly reducing the
frictional contact between the surfaces with

The back contact block 8 18 made
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which the . granules come in engagement. | transmitter may be embedded in the lock

There 1s therefore less resistance of a me-

chanical nature to the movements of the

carbon granules than is the case where they
come 1n contact with rough surfaces.

Whether the theory advanced that the

highly polished surfaces reduce the me-
chanical resistance to the movement of the

carbon particles be true or not, it is never-

theless a fact, demonstrated by many tests,
that when the inner surface of the dia-
phragm’ and the surface of the back con-
tact 8 and the inner surface of the casing

~are highly polished the overtores are tians-

19

mitted to the line.to. such an extent as to

sensibly increase the richness of reproduc-
tion and the naturalness of the tones repro-

duced. I also find that by making the. ve-

- ceptacle for thé carbon granules coextensive.

20

?‘Tith the diap'hrag_m, there 15 also marked
improvement 1n the transmission of the

- sound including the overtones, .

25

It wiil be understood in this connection.
that the showing of Fig. 1 is greatly en-

larged and that the practical embodiment

~ of:the mvention may be from one-quarter to

one-third the size shown. in the said Fig. 1

~or even less; that is to say, the actual size
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of. the instrument need not exceed one and
ong-half inches in' diameter and if desired

may be materially smaller. .

The damping effect of the carbon granules
engaging practically. the entire surface -of
the diaphragm is found to be practically
neghgible unléss the instrument is entirely

inverted so that the weight of the granules |
. lies against the diaphragm, while the im-
- pulses from practically the total vibratory

surfaces of the diaphragm are utilized and
the disturbance of the granules is thereby
augmented, and this, and also the polished

surfaces of the inner face of the diaphragm

and of the back contact and of the curved
walls of the casing, all contribute to increase
the power and purity of transmission of the

~instrument. The adjustments of the instru-
ment are exceedingly siniple and the instru-
- ment 1s practically indestructible in ordi-

nary handling. o , D
Instead of using an all carbon diaphragm
a mica diaphragm may be used with a fine

carbon electrode consisting of a mere film

of highly polished carbon on the working
face of the diaphragm, that is the face ad-
jacent to the granules. Since the practical

Instrument is of small diameter the quantity’
of granules used does not exceed, or at least

- does not much exceed, the quantity used in

60.

‘many types of microphones. Small metal
diaphragms with a silver or platinum wash

for the electrode or contact, have beén found

practicable .and can be used instead of car-

bon or mica. - | - o
The transmitter 1s particularly adapted to

or safe lock, -

‘the same to the metal casing. This

or the casings of a safe, and will then re-
spond to the slightest scratch or any sound-
producing movement made on the safe wall

4

By having the microphone connected up

to a céntral point, say police headquarters

or somé other suitable station with a deli-
cate relay or other means responsive to the
receiver, then an alarm would be given of
any surreptitious attempt to gain entrance
to the safe or other protected device. This

would be particularly valuable in' country

districts, or in small towns, or in cities even.
Such a device 1s of extreme simplicity and

at the same time thoroughly reliable and

would readily replace the elaborate elec-

‘trical connections that are installed for pro-
tecting banks, and houses and other places.

It 1t should be desired to have the system
respond to the slightest noise or disturbance

necessary, but ordinarily the great sensitive-

ness of the transmitter and recelver. causes

the latter to respond with great vigor the in-
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{ then the relay.at the central station would he
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stant that any tampering is attempted in the

neighborhood of the transmitter.
the extreme sensitiveness and also the re-
duced- size of the transmitter permits the
same to be fastened to the larynx of a per-
son or upon the chest, and the voice 1«
readily transmitted over long distances and

‘may then be recorded at the receiving end.

Such a use of the instrument has both

physiological and commercial value.

Again; -
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By polishing of the outer face of the din-

phragm, especially a carbon diaphragm,
which 1s quite porous and may readily admit

moisture” from the breath to .the granules

and thereby interfere with the use of the

“instrument because of dampness of the gran-

ules, the pores are effectually closed and

dampness whether condensed from thebreath .

or otherwise is positively excluded from ac-
cess to the interior of the instrument.

105
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In this connection it may be stated that

the invetnion is.not necessarily limited . to
the use of carbon . granules in the interior

-of the microphonic element and it is possible

to use other conducting particles with 2ood
results. . | | |
It has already

.b'een;- stated that from

-theoretical considerations the diaphragm

should have a seat of no area and when the
seat 1s provided 1t should be of the smallest

possible area.” It has been found in prac-

tice that a seat for the edges of the dia-
phragm. not exceeding one-sixty-fourth of

an Inch in radial extent is ample for the

purpose. When carbon - diaphragms are
used 1t 18 possible to electroplate the periph-
eral edge of the diaphragm and then solden
, pro-
vides a seat of no radial area and both faces

66 a great variety of uses, for instance, the | of the diaphragm are left free and under

115
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no stresses or strains or interference on ]is well protected against all sound waves -

either side of the same.. Furthermore, the
clectrical connections are practically per-
fect. However, I do not wish to l1mit my-
self to either means of securing the dia-
phragm to the casing.

Figs. 4 and 6 show actual embodiments

. of the mvention and Mg, & iliustrates a

18

15

20

25

30

39

44

45

50

55

- support.

portion of the structure employed ¥ con-
nection with the embodunent of ¥ig. 4.

The microphonic element of Ifigs. 4 and 6
is substantially that already described with
relation to Fig. 1 and need not be again de-
scribed with reference to these figures.

In Fig. 4 the part 82 may be taken as
llustrative of any suitable or convenient
To this support there is secured
a plate 38 by screws or bolts or otherwise
and this support 33 has a central socket 24
provided with a set screw 35. 'The socket 34
receives the stem 306 projecting from the

baek contact 8 and the screw 36 serves {o

clamp the back contact in said socket. DBe-
tween the back of the casing 1 and the plate
33 are interposed a suitable number of legs

37 secured at the plate 33 In any suitable

manner and made of light spring material
appropriately bent to form an elastic cush-
ion support for the body of the microphonic
element. The legs 37, while of light spring

material, are comparatively rigid, though |
The buack contact 1s fixed, there-

yielding.
fore the mica plate 11 will vibrate 1n uni-
son with the diaphragm and more powertful
undulations are thus generated, it being un-
derstood that the whole mstrument, dia-
phragm, casing and back, 1s in vibration.
However the very small opening leading to
the diaphragm protects the latter from all
sounds not entering through the mouthpiece.
In the ordinary microphonic element 1t
becomes necessary to clamp the diaphragm
with powerful springs to avoid the effect ot
extraneous sounds entering through the
large openings in the casing, and to hold
the diaphragm in place. I-have found that,
in practice, a michrophonic element con-
seructed as described, with the diaphragm
superficially free and unobstructed, and the
entire structure of small size, provides an
extremely sensitive device capable of pro-
ducing electrical undulations of markedly
oreater purity, and faithfulness to the origi-
nal sounds than is possible with the best
commercial. microphone or transmitter.
In Fig. 6 the microphonic element 1s

shown as completely embedded 1 its sup-

port which in this ficure is designated by,
the refercuce nuweral 38, and 1s to be taken
as typical of any support of sufficient thick-
ness to completely: house microphonic ele-
ments. In the drawings is shown a flaring

mouth piece 39 which may or may not be’|

“used as desired.  In the particular structure

65

except those entering through the mouth
plece, if this be desirable, but the micro-
phonic element may be made sensitive fo
sound waves set up in the support 33, or to
other vibrations which if transmitted to the
ear would result in the production of sound.

In the following claims where the term
carbon granules is used to designate the
conducting granules between the
phragm and back contact, it is to be under-

stood that this term is intended to include
not only carbon granules but other conduct-

ing cranules which may be adapted to the
purposes of the 1nvention.
- ¥What 1s claimed is:—

dia-

70

80

1. An acoustical ‘Instrument having &

sound receiving diaphragm and 'a peripheral
support for the diaphragm of inconsiderable

area to which the diaphragm is firmly united

by an unylelding cement without stress or .

st1ain. | -

2. A microphonic transmitter comprising
a casing inclosing a granule chamber co-ex-
tensive with the interior of the casing, a

sound receiving diaphragm at one end of the
casing and attached thereto peripherally by

an unylelding cement without stress or
strain, a back contact in the casing, and con-
ducting granules between the diaphragm
and back contact, the said diaphragm, back
contact and walls of the casing where engag-
ing the granules being polished.

3. A microphonic transmitter, comprising
a casing having walls curved m the direction

of the axis of the casing and polished on the
inner face,a conducting sound-receiving dia-
phragm peripherally supported and cement-
ed to the support without stress or strain,
satd diaphragm "also being polished on 1its
inner face, and a back contact supported by
the casing and provided with a rounded pe-
riphery which latter together with the face
of the back contact is polished, the said cas-
g, diaphragm, and back contact inclosing

a chamber coextensive with the diaphragm
for receiving carbon granules. - |

4. An acoustical instrument having a

sound recelving diaphragm and a support
therefor to which the diaphragm 1s cemented

at the periphery by an unylelding, cement,

"said diaphragm having both faces through-.

out substantially the entire area unob-
structed. - | S

5. An acoustical instrument having a car-
bon diaphragm metal plated on its periph-
eral edge, and a support for said diaphragm
to which it i1s united by a metallic cement.

6. A microphonic transmitter having its

Dback contact rigidly supported, and its body

portion including the sound recelving dia-
phragm and the inclosing casing elastically

mounted. |

7. A microphonic_transmitter comprising

shown in Fig. 6, the microphonic element | a sound receiving diaphragm, a casing to
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which the .diaphlgagm is rigidly securéd, a,. !

- back contact, a rigid su gort_*for said con-
tact, and elastically yielding supports be-
tween the casing carrylng the diaphragm
and the support for the back contact. |

8. A microphonic transmitter comprising

phragm secured at its periphery to the cas-
Ing by an unylelding cement, a carbon back

10 contact, a rigid support for said back con- |

. L_,.*'""

tact, and an elastic supporﬂ interposed be-
tween the casing and the support for the
back contact. |

In testimony that I claim the foregoing

‘as my own, I have hereto affixed my signa- 15

| _ - ture 1n the presence of two witnesses.
- a_ casing, a carbon sound receiving - dia- |

CHARLES LOGAN CHISHOLM.
Witnesses: "

Cuas. T. SuLLivan,
- Auserr E. OrrEweLL.
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