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To all whom 6t may concermn: | .
BBe it known that I, HERBERT E. SHREEVE,
residing at Boston, in the county of Suffolk
and State of Massachusetts, have invented
certain Improvements in Telephone-Trans-
mitters, of which the following is a specifica-
tion.
This 1nvention relates to variable-contact
telephone-transmitters employing finely-di-
vided conducting material placed between
two principal electrodes as a resistance-vary-
ing medium, and more particularly to that

class of instruments wherein both of the said-

principal electrodes are attached to or mount-

ed on the diaphragm, so as to vibrate there-
with. S

The invention consists, mainly, in certain:

features of construction whereby the tend-
ency of the finely-divided conducting mate-

rial to pack or settle, which presents itself in’
all transmitters of this general type, is re-.

sisted and largely overcome, and whereby the
eificiency of the instrument as a transmitter,
whether high or low battery power be em-
ployed in association with it, is materially
enhanced, so that by the introduction of the

- sald features the operation of inferior forms
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of transmitter 1s improved to such an extent
that they become substantially as serviceable
and efficient as transmitters of the best stand-
ard types. f -

- In this invention the front and rear con-
tact-electrodes are both mounted upon the
vibratory diaphragm, the former rigidly and
directly and the latter elastically, and the
granular carbon which is held between them
and in constant contact with both, to consti-
tute the variable-resistance medium, is com-
posed of carbon granules or particles of sub-
stantially spherical or rounded form. The
contact-electrodes and the interposed spher-
ical granulations of carbon are contained in a
case or chamber supported wholly by the dia-
phragm, and the elastic or resilient attach-
ment of the rear contact-electrode is secured
by providing that it shall be formed of or
carried by the rear wall of this chamber,which
1n turn 1s itself mounted upon the diaphragm
by means of an elastic arm or spring-plate.

50. Thus between the rear contact-electrode and

the diaphragm which carries it there is an
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| interposed resilient mechanical connection
which constitues also a spring-back for the
entire chamber or case. _
|  Figure 1 of the drawings represents a ver-
tical central section of a transmitter embody-

spring-disk, which in this instance forms the
elastic diaphragm connection of the rear con-
| tact-electrode and likewiseserves as the front
wall of the variable-resistance chamber.
- In the drawings, F is the face-plate or front
of a telephone-transmitter, having a central
aperture a, to which is attached a mouth-
piece or sound-converging cone M and which
widens on the interior surface of the face-
plate to form the usual vocalizing - cham-
ber V. ) )
D is the vibratory diaphragm peripherally
| surrounded by a rubber cushioning-band d
and pressed gently toward the face-plate by
the dampening-spring d? whose end is padded
by a sleove p, of rubber or similar material.
. C is the case or chamber, which contains
the principal or contact electrodes and the
finely-divided resistance-varyingmedium. It
consists of a circular box ¢, of brass or other

through which pass threacded holes for the
reception of screws x and z, whereby 1t is at-

tached to the plate S, which serves as a front

plate to close the chamber. -
The plate S is more fully illustrated in Fig.

2, which shows the face it presents toward the
diaphragm. In the present instance it 1Is
formed as a disk slotted at s and s% as shown,
to render it flexible and to give 1t resiliency
to the end that it may constitute a spring-
back for the case C or an elastic interposed
connection between the said case and -the
diaphragm, which wholly supports the said
| case and its contents. The disk is preferably
‘made of vuleanized fiber or similar elastic
non-conducting material, but may, if desired,
be of-metal, provided it be formed as or
mounted upon a spring or other elastic con-
nection; but if made of metal a non-conduct-
ing bushing will be required at its center,
through which the front electrode attachment
passes.  The said front electrode e is a con-
ducting plate or disk, preferably of carbon,
contained in the chamber C, but of course

| snitable metal or alloy, having a flange 7,
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insulated therefrom. It is fastened toastud ! provements described herein have, however,

or bolt b, which extends through the resilient
disk S and the diaphragm, being fitted with
a shoulder or washer /2 between the said disk
S and the diaphragm and having on the out-
side of the said diaphragm a nut n, which
when screwed down securely attaches the
electrode ¢ and the containing-case C to the
diaphragm center, the former directly and

rigidly and the latter, through the interme-

diation of the spring-plate S, elastically. The

rear or complementary principal or contact
electrode ¢* is also preferably of carbon and
is fastened to the interior back surface of the
case C. Thus, while mounted, in common
with the front electrode, on the diaphragm,
its attachment thereto is elastic because of
its being supported by the case C, -whose con-
nection with the said diaphragm is effectuated
through the interposed spring-plate S.

The space within the containing-chamber
C between the contact-electrodes is filled or
nearly filled with a mass of finely-divided and
loose granulated carbon g, constituting, in as-
sociation with the said contact-electrodes,
(with which the said massis constantly in con-
tact,) the variable-resistance medium, and the
grains or particles of the said mass are sub-
stantially spherical or rounded in form.

It is customary in the art to apply the term
‘“electrodes” in transmitters of this class to
the contact-surfaces e and ¢*; but since the
electrical contact between theseis maintained
through a granulated conductor,wherein each
grain or particle acts as a veritable electrode
with respect to those touching it on all sides,
the said surfaces in recognition of this fact
are herein termed ‘¢ principal electrodes.”

The dampening-spring d? is attached to a
binding-post v at the upper edge of the face-
plate, and to a corresponding scerew-post ¥ at
its lower edge is fastened a ribbon or strip of
metal foil or a similar light conductor »,whose
other end is bound between the shoulder or
washer /i and the diaphragm. Thisserves to
secure a good circuit connection between the
circult-conductor L* and the front contact-
electrode e, while the requisite connection be-
tween the other circuit-wire L and the back
electrode ¢ may be made through the sub-
stance of the metal box ¢, to which the said
wire L may be soldered, as shown, near the
serew £ or wherever convenient. ,

Transmitters of this class wherein the en-
tire variable-resistance medium composed of
the two principal electrodes and the granular
carbon is contained in a chamber supported
by the diaphragm alone, so that the whole
chamber and its contents are shaken by the
vibrations of the said diaphragm, have here-
tofore been strongly subject to the disadvan-
tage of packing, resulting in diminished effi-
ciency, because the entire tendency of such
vibrations has inevitably been to shake the
irregularly-shaped granulations tothe bottom
ot the case. Instruments embodying the im-

J

been found remarkably free from this disad-
vantage, and it is considered that such free-
dom and the practical improved efficiency re-
sulting therefrom are attributable to the
spring connection of the case and back elec-
trode when employed in combination with
granular ecarbon whose grains being spherical
or rounded and therefore regular in form do
not readily yield to that packing tendency
which hasheretofore been found so disadvan-
tageous.

Having thus described the invention, 1
claim— |

1. In a telephone-transmitter, the combi-
nation of the vibratory diaphragm, and front

and back electrodes both mounted thereon,

the former being rigidly, and the latter elas-
tically attached thereto; with a variable-re-
sistance medium composed of substantially
spherical or rounded carbon granules or parti-

with the said electrodes; substantially as
specified. |

2. In a telephone-transmitter, the combi-
nation with the vibratory diaphragm, a case
or chamber elastically attached to the said
diaphragm and wholly supported thereby,and
two electrodes having adjacent contact-sur-
faces,inclosed in said case, one being mounted
directly on the diaphragm and the other on
the back of the case; with a variable-resist-
ance medium constituted of spherical or
rounded particles of granulated carbon held
between the said electrodes, within the said
chamber; substantially as set forth.

3. The combination in a telephone-trans-
mitter, with a diaphragm carrying both elec-
trodes, one mounted directly thereon, and the
other through an interposed elastic arm or
plate; of a mass of granular carbon held be-
tween and in contact with the said electrodes

the grains or particles of carbon being spher-
ical or rounded in form; substantially as set
forth. | '

4. Inatransmitting-telephone of the granu-
lar-carbon type, the combination with the dia-
phragm, of a case or chamber containing the
electrodes, supported on the said diaphragm,
and provided with a spring-back forming or
carrying one of the said electrodes, the other
being attached directly to the diaphragm,and
a mass of rounded or substantially spherical
carbon granules or particles held between the
sald electrodes within the said case; substan-
tially as deseribed.

0. Inatransmitting-telephone of the granu-
lar-carbon type, the combination of the dia-
phragm, a resilient or elastic disk or plate
secured centrally thereto, a containing case
or chamber supported on the spring edges of

the said plate and closed thereby, and a va-
riable - resistance medium contained within
the said chamber and consisting of a front
electrode directly secured to the diaphragm,

to constitute a variable-resistance medium,
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a complementary electrode carmed upon the | two subsecribing witnesses, this 17th day of
rear Eva,c_}l of bsaad chamber, and spherical or. Auwust 1897. N -
rounded carbon granulatlons held between | ' ' “
~ the said electrodes; substantially as S};)eclﬁed HERBERT B. SHREEVE.
5 herein.
In testimony whereof I have signed my |
name to this specification, in the presence_of

Witnesses: |
GEO. WILLIS PIERCE,
JOSEPH A. GATELY.
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