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Lo all whom it may'con'céﬁa; |
Be it known that I, WiLTON L. RICHARDS,

- residing at Malden, in the county of Middle-

sex and State of Massachusetts, have invent-
ed certain Improvements in Telephones, of
which the following is a specification.

This invention relates to current varying

- transmitters in which the variable resistance
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~ tremely sensitive to sounds originating at
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medium is a mass of finely divided earbon or

other conducting material held between two |

electrodes; and more particuiarly to that class
of instrument in which the said medium is

contained in a chambered block, technically
known as a *“ button.” ~ '

For the transmission of music as from an’

orchestra, or from a chorus upon a theater
stage, it has been found necessary to employ
a transmitfer so designed that, while ex-

some distance from the instrument, it shall

atthe sametimeremain uninjured by power-

ful tones originating in its immediate vicin-
ity. Transmitters forthis class of work must
moreover be so constructed that while compe-
tent to respond perfectly and faithfully.to
the relatively feeble tones of such instru-
mentsasthe violin, they will not be adversely
or ahnormally affected by the sounds pro-

|
| phragm of the Blake transmitter.
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the outer side of the

- | to preserve its shape by a ring of brass or

other metal secured thereto. The said wooden
diaphragm is preferably encircled by a rub-
ber band, and is retained in place by spring
pressure, much in the same way as is the dia-

In the drawings which accompany and illus-
trate this specification, Figure 1 is a per-
spective view of an instrument embodying

these features, and meeting the above stated

requirements; and the transmitter is shown
as being in an electric circuit including a
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source of current and a receiving telephone.

Fig. 2'is a central cross section of such a

transmitter; and Fig. 3 is a detail showing
front or vibratory elec-:

trode, secured to the flexible gauze disk, and
provided at its center with a bolt whereby it

1s adapted to be attached to the diaphragm
center. -

Referring to the drawings a frame R of
wood is stiffened and maintained in shape by

a metal ring R? screwed or otherwise fas-
‘tened to its back surface; and may be flared

as shown on one side, and shouldered on the
other to form a ring seat for the diaphragm.

D is a comparatively large diaphragm of
wood encircled by the rubber band 7 in a
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duced by more powerful instruments such as
drums, or the heavy wind instruments of a
brass band. In addition to these require-
ments it is also desirable that in the opera-

manner well understood, and retained in said
ring seat by the dampening springs d, in much
| the same way that is employed in holding the
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- fion of such a transmitter all tones of its own
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- efficient through a wide range of tempera-
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shall be suppressed, so that there shall be no
resonance or sympathetic vibration of the

transmitier as a whole, or of any of its parts.

The object of this invention is to provide

a transmitter in which the above require- |

ments are met. To this end, I employ slate
as the material for the casing and side wall of
the variable resistance button, and thereby
am enabled to form a button which remains

ture; and I mount the front or vibratory elec-
trode of the said button on a supporting disk
of fine gauze,and thereby am enabled to main-
tain an equal air pressure on both sides of
the said electrode. I alsoprovide a compara-

k .

i‘width of three and one half inches to oper-

tively large vibratory diaphragm of wood,

and mount the same in a frame likewise pref-

- erably of wood, which is stiffened and enabled

diaphragm of the well known Blake trans-

mitter: I have found a diaphragm having a

ate satisfactorily.

The remaining operative portions of the

transmitter are combined in a button of the
same general type as that which is described

‘and claimed in Letters Patent granted to
Anthony -C. White, November 1, 1892, No.
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485,311, but différing in some degree struct-

urally, and being mounted in an essentially
and radically different manner. o
The external appearance of the button B is

indicated by Fig. 1, and its internal parts ap-
‘pear in section in Fi

g.2. Asthe transmitter

18, in the use for which it is primarily de-
signed, subjected to great variations in tem-
perature, due both to the current employed
in its operation and to the heat from the
lights which illuminate the stage it has been
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found useful to employ slate as the material
for the button casing, and for the side wall
of the containing echamber formed in the in-
terior of said button. Accordingly,l employ
a casing of that material and form in one side
thereof the ecavity C to serve as a containing

chamber for the finely divided conducting.
material which serves as a current changer

or variable resistance. Secured to the rear
surface of the chamber C is the fixed orback
electrode e, which is conduectively united to
a metal nipple v extended through the back

of the slate casing and terminating In a

socket pin 4% The front or vibratory elec-
trode fis secured to the center of the inner

surface of a flexible or resilient disk ¢, which

in turn is clamped by a metal ring and suit-
able screws to the front edge of the slate cas-
ing.
but other material such as metal may, if de-
sired, be employed. Klectrodes of brass may
for example be used, and should preferably
be plated with gold. The containing cham-
ber C isthusprovided with a circamferential
side wall of slate, with arigid and condueting
rear wall formed Dby the fixed electrode and
with an elastic and conductive front wall
formed by the vibratory electrode.

‘The current changing material M is placed
within the chamber C,and is a finely divided
or granulated conducting substance; carbon-
ized anthracite being preferably employed.

In order that the pressure of the air may
be equal on both sides of the front electrode,
I form the flexible disk ¢ of extremely fine
wire gauze, and between the under surface
thereof, and the surface of the slate casing to
which it is secured, a very thin washer of
porous paper is preferably interposed which
serves as a cushion without materially hin-
dering thesufficient passageof air. Thesaid
cauze disk g supportsthe front electrode,and
completely closes the front of the chamber,
retaining the granular conducting material
in the said echamber between the electrodes.
The said disk ¢ is secured to the front elec-
trode by means of a clamping plate p on its
reverse side whiclh is serewed to a stud q at-
tached to the back of said electrode and pro-
jecting through the center of the disk. The
stud ¢ by means of a small bolt p* forming a
continuation thereof passing through the cen-
ter of the diaphragm and secured on the outer

side thereof by nuts n in a manner well un-

derstood, serves also to attach the front elec-
trode, and thereby the button B as a whole

to the said diaphragm so as to participate in.

its vibrations. A light metal bridge b6 mount-
ed by its feet b® on the diaphragm spans the
back of the button B and a screw socket ¢
adjustable by a jam nut C°is carried at its
center, and delicately supports the socket pin
y* of the button asshown.
therefore that the compound button B in-
stead of being immovably secured by the at-
tachment of its casing torigid frame portions
of the instrument as is the case in the prinei-

Boih electrodes are disks of carbon,

It will be evident
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pal example of the White patent before men-
tioned, is mounted wholly but loosely upon
thediaphragm itself; and that thelight bridge
b and its socket connection ¢ serve merely to
support it in place, and to aid in preserving
perfect parallelism of the electrodes.

The instrument when in use may, as shown,
be suspended by a light stirrup s from cords
or chains, or wires S, the said stirrup engag-
ing with hooks, pins, or screws s* fixed on the
frame ring R. One of the circuit wires w 18
to be connected with the front,and the other
w? with the back electrode. Any metal strip
or ribbon x® extending from the metal clamp-
ing plate p to the frame may be used to es-

tablish the front electrode connection, while .

the wire w? may be attached at 2 to the bridge
foot b® asshown, or, if preferred,the said wire
may be attached, (say by soldering) directly to
the nipple ¥ which projects through the back
of the button casing. Thesaid wiresw and 1?
are shown as forming the circuit of a source
of current E such as a voltaic battery, which
circuit includes the transmitter button B and
a telephone receiver {. Considering now the
compound button B with reference to its
mounting, it is evident that the front elec-

trode is rigidly attached by means of nuts to

the wooden diaphragm, while the back elec-
trode rests in its support on the frame and
is comparatively loose. The results of the
operation of the instrument are therefore
largely dune to the inertia of the slate casing,
and probably to a considerable extent also to
the simple agitation of the granular carbon
contained in the button.

Having now fully described my invention,
I claim— B |

1. In a telephone transmitter a hollow
block of slate forming the casing and side
walls of the resistance containing chamber,
said block containing a fixed electrode at the
rear of said chamber, a vibratory electrode
mounted and adapted to vibrate within the

front opening of said chamber, and finely

divided conduecting material placed within
said chamber and between said electrodes,
substantially as deseribed.

2. In a variable resistance button for a

transmitting telephone, the combination of a

hollow block of slate forming the casing and
side wall of the resistance containing cham-
ber; a fixed electrode secured within said
chamber and forming its rear wall or fioor;
a vibratory electrode mounted and adapted
to vibrate within the front opening of said
chamber; finely divided conducting material
placed within said chamber, and between
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said electrodes; and a disk of fine wiregauze

supporting the said vibratory electrode se-
cured to the front of the casing and closing
the said containing chamber; substantially
as specified.

3. The combination in a telephone trans-
mitter of a diaphragm, a variable resistance
button mounted wholly upon said diaphragm,
and a light back support also mounted on
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sald diaphragm and delicately holding said
button in place, substantially as deseribed.
4. The combination in a telephone trans-
mitter, of a wooden diaphragm; a chambered
button having frontand back disk electrodes,
a slate casing and side wall, and finely di-
vided eonducting material contained therein
mounted as a whole on said diaphragm and

center thereof; and a support also mounted
wholly on said diaphragm, and engaging deli-
cately with the rear of the said button and
adapted to hold it in place substantially as
specified. ; |

5. In a telephone transmitter a diaphragm

.ot wood held in place by spring pressure

only; combined with a hollow button mounted
thereon, the said button comprising a block

 of slate forming the casing and side wall of
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a containing chamber, a carbon disk secured
therein and serving as the fixed electrode, a vi-
bratory electrode secured to a flexible disk of
wire gauze clamped to the front of said con-
taining chamber, the said electrode being at-
tached also to the center of the said wooden
diaphragm and adapted to participate in the
vibrationsthereof; granular conducting mate-
rial inclosed in said chamber; and a rear sup-

~ port for sald button; substantially as de-

seribed. | .
6. The combination in a telephone trans-

mitter with the diaphragm, of a compound
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variable resistance button comprising a mass

of finely divided conducting material in a

loose or free state and a containing chamber
therefor, having a fixed back electrode, a slate

side wall and a vibratory electrode or front

plate mounted on a flexible disk of fine wire
gauze, and, attached to the diaphragm center
50 as to vibrate therewith, and a support hold-
ing the said compound button in place, and
itself mounted on the diaphragm, substan-
tially as described.

7. The combination in a telephone trans-

y mitter with adiaphragm of wood held in place

by spring pressure only; of a compound va-

riable resistance button comprising a mass of

finely divided conduecting materialin a loose
or free state,and a containing chamber there-

‘having its front eleetrode attached to the |-

3

for, having a fixed back electrode, a slate side ro L

wall, and a vibratory electrode or front plate
mounted on a flexible disk of fine wire gauze,
and attached to the diaphragm center so as

to vibrate therewith; and a support holding
the said compound button in place, and it- sg

self mounted on the diaphragm substantially
as described. | |

8. A granular carbon transmitting tele-
phone comprising a frame or ring seat; a dia-
phragm,achambered button containing gran-
ulated carbon mounted on said diaphragm
and having a ecasing and side wall of slate for
the said chamber, a rear wall of earbon con-
stituting the fixed electrode and a front wall of
carbon secured to a flexible disk of fine wire
gauze forming the vibrating front electrode,
the said gauzé being clamped to the slate side
wall, and the said front electrode being se-
cured to the diaphragm center to vibrate

therewith, and a light bridge also mounted on 7o

the diaphragm and delicately supporting the
same, substantially as described. .
9. A granular carbon transmitting tele-

‘phone comprising a frame or ring seat of
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wood; a diaphragm of wood held in the said ¥
seat by spring pressure; achambered butfon

containing granular carbon mountied on said
diaphragm and having a casing and side wall
of slate for the said chamber, a rear wall of
carbon constituting the fixed back electrode
and a front wall of earbon secured to a flexi-
ble disk of fine wire gauze forming the vibra-
tory front electrode, the said gauze being
clamped to the slate side wall, and the said
front electrode being secured to the dia-
phragm center to vibrate therewith; and a

light bridge also mounted on the diaphragm

and spanning the said button and delicately

supporting the same, substantially as de-

seribed. |
In testimony whereof I have signed my

name to this specification, in the presence of

two subseribing witnesses, this 12th day of

December, 1893. | __
WILTON L. RICHARDS.

- Witnesses: |
GEO. WILLIS PIERCE,
VICTOR M. BERTHOLD.
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