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To all whom it may concern:
Beitknownthatl, THOMAS JAM

- a subject of the Queeu of Great Britain and

Ireland, and a resident of 70 Farringdon road,

London England, have invented celtam new

" anduseful Imp1 ovementsin Microphones, (for

IO

which I have made application for a patent in

Great Britain, No. 24,574, bearing date Novem-

ber 3,1896,) of Whleh the follo wing is a specifi-
(3‘1;13101]

This invention relates to mier Ophones and

my present improvements, such as her einaf-

ter described, enable me to produce an in-

- strumentof increased sengitiveness and capa-
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ble of being used with a current of either high
or low power, as may be desired, without dmm-—
age to the microphone or any part thereof;

and further, by the use of my invention the

| mlelophone remains equally sensitive at all

20

times-and does not require shaking or read-

justing at intervals, as is g0 common Wlbh.

- many such instruments now in use.

I therefore construct my 1mp10ved micro-
phone or transmitter in the following manner
and as shown by the &ccompanymn*dra,wmﬂ's
to which I will hereinafter refer.

In said drawings, Figure 1 Shows a section

taken through the thlckness of my transmit-
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50 bhox A over which is to be passed the 1id B.
By prefe1 ence I make the connection to the
sald ring G at more than one pomtwsay, for |

ter, and Fig. 2 shows a plan of the mtermr of
Figs. 3 to 9 are in-

the box portion thereof.
tended to show, by way of s uwgestmn SOnLe
modified forms in which the honeycombed or

~cellular disk may be made or built up; and

Fig. 10 illustrates the position of the car-

bon granules in a single cell, (enlarged,) the

mouth of which 'is countersunk or coned.
In carrying out my invention I make a box

A of hard wood or any other suitable insulat-
‘ing or properly-insulated material, having a

removable lid B, with central hole C formmﬂ'
the mouthpiece of the mlcmphone Or trans-

‘mitter. |
I fix two temnna,lb D and E (or more, if de-

sired) preferably at the rear of the box, one, D,

(ormore,) being connected with a metal spring o

¥, projecting mwardly toward the center of

said box A, and the other, E, (or others,) being
connected to a brass or other conductmﬂ' metal

ring Gr, secured upon the rabbetor edﬂ‘e of the

ESHOWELL,

-the path of least resistance.
probable that an instrument with only one

1nstance, thlee pomts g g g equally distant

apart-—by means of three wires ee ¢ of equa,l_
resistance, connected to a common wire ¢,
| leading to the terminal E, my object being to

centrahze the speech orto ba,lance the cur rent
and fluactuations equally around the center of

theinstrument. Similarly Imayfinditadvan-

tageous to employ more than the one central
spring I aforesaid within the box at its rear.

;3

6o

The function effected by wires e ¢is as fol-

lows: If there were only one point of connec-
tion, the current would have a tendency to
flow only through that portion of the instru-

ment which is nearest to the point of connec-

tion of the cond ucting-wires, due to the natu-
ral tendency of an electnc current to take
It 18 not im-

connecting-wire would not have any current
passing throu oh the granules, which lie some

70

distance away fmm the smn*le point of con-

nection.
- The honeycombed or cellulm disk aforesaid
may be cut or stainped from a sheet of ebon-

ite or other material of suitable thickness,
~whether cut or molded, or the disk may be

built up of two or more 1a,yels of various ma-
terials. I find in practice that an efficient
form of disk may be constructed as shown in
Fig. 1, the ebonite or non-conduecting portion
of whleh H, lies against the inner ca,rbon or

trode) and may be held thereto by any suitable

‘means, such as a strip of paper x, secured

around the edge of the two disks. The disk H

75

30 I

| equwalent plate J (GOIIIpllSlIlU‘ the inner elec- .

may be either punched drilled,or molded over

the whole of itssurface completely through its

thickness and also partly into the thlekness

of plate J, so as to form g number of cells K
KKK of convenlent diameter and shape,

cmlly-prepared carbon granules screened fo
the minimum size which will prevent their
falling down behind the carbon vibrating

Qo

‘each intended to contain a number of spe-

05

plate or tympan L. The mouths of the cells

K are by preference cone-sha,ped or counter-

sunk, as more fully explamed in eonnecmon |

with I‘w 10,

Y00 -

My 1mp10ved microphone is built up as fol- - .

lows: Within the box A and upon the pro-

jecting spring or springs F, I lay the honey- .
eombed disk, Wlth the eleetmde. J inward. 1




2

now fill the holes or cells K K with granu-
lated carbon, carbon balls, or any equivalent
thereof. The front face of the honeycombed
or cellular disk H will nowlie on a level with
or come slightly in front of the metal ring G
or rabbet of the box, and upon said ring G, I
lay the final plate L of thin carbon or equiv-
alent, which is to form the vibrating dia-

- phragm or tympan, (comprising the outer

IO
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electrode;) but sufficient space must be pro-
vided between the openings of the cells K K
and the plate L to allow of this vibration.

It 1s important, however, that this space be-

not so large as to allow the grains of carbon
or the like to fall down between the honey-
combed or cellular disk H and the said car-
bon plate L. Finally the lid or mouthpiece
B is screwed or wedged on the box A over
the thin carbon plate L, a ring M of felt,
rubber, or the like being provided, so as to
prevent said plate from accidentally break-
ing under the pressure.

I will now proceed to describe shortly a few
of the modified forms which the honeycombed
or cellular disk may take.

In Kig. 8 is shown a disk H made, prefer-
ably, of ebonite, hard wood, or non-conduct-
ing or only feebly-conducting material, hav-
ing cells K I, the mouths not being counter-
sunk, as in Fig. 1, for containing loose carbon
or equivalent, the latter forming the electrical

connection between the vibrating plate and

the back or inner plate of carbon J, which
may either be separate from or cemented or
otherwise attached to said honeycombed disk
H, sald plate J being sufficiently thick—say
one-quarter of an inch or more—for the holes
K K to be continued into the same without
extending right through, a larger contact
area being thus provided for the innermost
carbon granules of each cell. The cells are
shown rounded at the ends in Fig. 3 and
square in Kig. 1. Thesaid carbon or equiva-
lent plate J may, however, if preferred, be in
two thicknesses or layers, as shown by Fig. 4,

the outside layer J being a plain disk and the

inner layer J' adjacent to the non-conduct-

ing honeycombed disk H being perforated, so

as to register therewith. The inner of the

cells which are contained within the layer J’

may be cone-shaped or tapered, as shown.
In Ifig. 5isshown an arrangement in which

the relative positions of the carbon disk J'

and ebonite orequivalent disk Hare reversed.
It is possible, I find, to have many variations
in the arrangement of the carbon and ebonite
disks, and I do not wish to limit my present

application for a patent to any arbitrary form

suchasshown by the accompanying drawings.
In every case, however, the rear or inner disk
J must be of carbon or other conducting ma-

~terial, either a plain disk or partially perfo-

rated; but the remaining perforated disk or

Jayers of disks may be of any suitable mate-

rial, whether insulating or conducting or of
both kinds in combination. Thus, referring

to Kigs. 4 and 5, the disks J' and I may both

[
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be made of carbon or the like or both of
ebonite or the like or either one of them may
be of either material. It is obvious that the
disk H in Fig. 5 may have cone-shaped cells,
1f desired, or the cells throughout may, if de-
sired, be tapered.

I may find it advisable for some purposes
to provide each cell K K, Fig. 6, with a small
accurately-fitting open tube N, of silk, rub-
ber, or other equivalent material, projecting
forwardly, so as to touch or nearly touch the
vibrating plate or tympan, the outermost car-
bon or equivalent granules being supported
upon the projecting ends of said tubes N N,
and thus being held sufficiently against the

diaphragm without impairing the latter’s vi-

bratory powers. Imayemployan equivalent

manner of treating the honeycombed disk—

namely, by coating its face with some sticky
substance and covering it with cotton-wool
chippings or other fluffy material O or other-
wise covering it, excepting at the opening of
each cell, as indicated by Fig. 7.

Figs. 8 and 9 show a broken plan and sec-
tion, respectively, of the simplest form of my
honeycombed disk, perforated through from
back to front, with passages or cells K K
countersunk or widened out into cone-shaped
mouths, as shown more clearly in Fig. 10,
which is an enlarged section of one of these
cells. If the perforated disk be of carbon,
it may be painted or coated over ifts outer
surface with shellae, or a thin layer of ebon-
ite M’ or other insulating substance in sheet
form may be superposed over the face of the
disk, though this may not always be neces-
sary. 'T'he object of the conical formation of
the mouths is to cause the granules fo slide
or fall of their own weight until they bear
lightly against the carbon diaphragm L.
When the microphone is being used, the gran-
ules will receive the impulses and be con-

stantly agitated in proportion to the ampli-

tude of vibration of said diaphragm or tympan
L. "T'herearelectrode vibrates with the front
diaphragm, butwith a diminished amplitude.
Were it to vibrate exactly in the same degree
as the diaphragm there would hardly be any
variation of resistance among the carbon gran-
ules.

to which 1t 1s attached at the edges, excepting
possibly in a very small degree at the center.
1T'he whole mass or system of perforated disks
will, by bearing freely against a spring T, as
described, instead of against an unyielding
connection, be capable of a certain amount of
vibration with the front disk or diaphragm
L, and said spring may be of spiral or any
other form most suitable. N

The mouthpiece or opening of the lid B
may contain a piece of gauze Q, serving as a
screen to prevent the breath from settling or
condensing upon the tympan L.

Having now described my invention, what

I claim as new, and desire to secure by Letters
| Patent, is—
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The rear electrode does not vibrate in-
| dependently of the perforated disk or disks,
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1. In combination inamier ophone,a honey-
comb disk having a series of cells, the front

. diaphragm, a sczew—down CovVer to hold the
diaphragm in place in front of the honey-

5 comb disk, a rear plate extending across the
series of cells in the disk and a conduetmﬂ*-
spring for forcing the rear plate with ‘rhe
honeveomb disk forward as a whole, the said
cells bemﬂ* filled with car bon ﬂ‘lELIlHIGS sub

10 stantmlly as described.’

2. In combination in a microphone Wlth the

case, the disk therein having the series of N

cells with carbon gr a,nules thel ein, the metal—-

_110 ring G on the case and &bout the edﬂ‘e of
‘the dlsL the diaphragm L extending over the
front faee of the disk with its cells and rest-
ing upon the ring G, the electric terminal E

and a plarality of wires leading from the ter-
minal E to different points on the ring G, S’L‘lb-
stantially as described.

In witness whereof I ‘have her eunto se‘ﬂs my
‘hand in

ptesenee of two witnesses.
THOMAS JAMES HOWELL.
Witnesses:
HARRY GEE,

JAMES LT _.WIS
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