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SPACIFICATION forming part of Letters Patent o, £21,8€6, dated January 15, 184,

Anplication {iled October 5, 1883.

{(No madel.)

To all whomy it mrizy conceri:

Be it known that I, EMILE BERLINER, 0
Boston, 1n the county oi Sufiolk and State of
Ma aS‘ICﬂUSLtL:, waveinvented certain Improve-

mentsin Telephone-Transmitters, of whichthe |

following is a specification.

My presentinvention relates to that class of
transmitting-telephones in which the varia-
tion of the strength of current fiowing in the
circuit is effected by varying the resistance of
a mass of crushed or granulated conducting
particles included in the said circuit, such va-
riation of resistance being the consequeneﬂ of
the greater or less compression of the rass,
when subjected to the inflnence of a vibrating
diaphragim.

It consists in the speecific nature or character
of the substance employed as a variable re-
sistance, and also in the combination of the
same with other specific devices, whereby 1m-
proved results are attained.

In Letters Patent eranted to me September

18, 1883, numbered 985,102, T have shown and |

described o transm itting-telephone in which
loose particles of conduet ing material ina dry
condition are keptin contact with one another
by a weight resting permanently upon the
mass. Ihave, however, ascertained by experi-
ment that certain beneficial results are ob-
tained in transmitters when the finely-divided
conductor, instead of being used in a dry and
powder-like form, is moistened with some liq-
uid of compqmtlvoly low conduecting power,
so as to form o moist mass, 1056‘1“11)]11]“, and of
the consistency of sand w hen suff ciently damp-
ened for the particles to cohere. By apnlymo
the variable resistance in this form, 1 find that
articulation is greatly improved, :{Lnd further-
more, that the particles being mechfmlmlly
unit L,d have o less tendency to escape from the
cavity in which they are placed. ™o this end I
makeamechanical mixture of small carbon pazr-
ticles—such as lamp-black, granulated coke,
or other pulverized or granulated conductor—
with water or other liquid of comparatively
low specific conductivity. In my improved
tmnsmit‘rel 1 3150 use a ﬂlOOVGd welﬂht—%

the uppe y pack the
OroovVe Bheleot W 1th h,lb or some similar soft

50 substa.nce so that the weight may be enabled

to work fy cely in the cwmy ifl which the va-
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( riable resistance is denostied, without any un-

aue friction against the walls of thesaid cavity.

In the drawings, which illustrate and form
a part of this speeification, Figure 1 1s a plan
view of an embodiment of iny improvement;
and Fio, 2 isa'sectional clevation thereof, the

lower part being broken away 80 as to Show

the w 01‘1{1115}, pa rts.

In the instrament herein shown B is a ring
or short hollow ¢ylinder of non- conduatmp
material in which are inserted piliars a «.
These pillars form the support of a non-con-
dm‘*imﬂ* top piece, €, which is perforated ab
the ends for the screw ends 0 of the piliars at
the center for a purpose which will be herein-
after deseribed, and at its side projection for
the insertion of the conducting-bolt d, which
at its ends is furnished with binding-screws ¢
and e. The hollow formed by the space 1n-
side the ring B is made to serve as a contaln-
ing-chamber nlme following manner: A nmetal
dmpm agm, ¢, is stretched across the base of
the said gpmt, and is preferably surmounted
by an inner diaphragm of platinuny, £. These
are kept in plaee bV the attachment of a cap,
A, which is fastened to the casing-ring B, and
which compresses the cdge of the dmphl agm

between itself and the lower surface of 111{,

said ring. A binding-screw, [, is inserted in
the eap, whereby one “of the lefulm@ out wires
may be a’rm ched, and the said bmdmﬂ SCrew
is electrically eonnected with the dmphl agm
I, either by a wire passing through the 5111)
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stance of the cap or by forming the cap 1tself 83

of metal. A w elght, f, of any suitable con-
ducting material is eaused to it loosely in the
chamber thas formed, and is provided with &
orooved edge, in which a soft and loose pack-
ing of felt or similar material is placed, where-
by “the friction acainst the walls of the cham-
ber is prevented. The weight is preferably
:ulmshedwztth:Lplatmumfaemg,J Theweight

J has a shank, D, projecting u pward and sTid-
' ing through the Ceuter hole in the top plate, C,

111

A\ hwh thusservesas aguideforthe weight.

the cavity between the said weight f “and the

| mphl acm g the variable resistance ¢ is placed.

This is constituted by making a mechanical
mixtuare of finely-divided pqrucles of carbon
or other suitable conductor with water or other
similar partial liquid conductor. This formed
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into a loosely-adhering moist mass, and phced " ]111tter of a Vlblatlllf‘f diaphragm, a weigat, 30

in the cavity between the weight and dia-
phragm, produces unusually clear articula-
tions, and the homogenecousness of the mass
preventsthe escape of stray granulations which
would otherwise have a tendency to oceur.

In practice it will be found necessary to af-
fix & mouth-piece to the orifice m leading to
the diaphragm x.

One of the cirenit-wires, 3, isattached to the

binding-screw  and the other wire, 2, to the
bmdmo-qerw c¢. 'The binding-screw ¢ is clec-
trlc‘ﬂly connected with the metal rod D by
means of the conducting-pin d, binding-screw
¢, and connecting-wire 1.
- To operate this apparatus it will be neces-
sary to include 1t by means of the wires 2 and
3 1n the circuit of a voltaic battery, which
also includes a speaking-telephone, and when
so connected the electrical undulationsare pro-
duced by vibrating the diaphragm with the
volce In & manner well understood.

I claim—
1. In %telephone transmitter, a variable re-

sistance, consisting of a mechmnlcm mixture |
of small 'conductmg particles—such as lamp-

black or granulated coke—with water or other
liquid of low conduectivity.

2. The combination, in a telephone-trans- |

— ™ L

and a non- couduvtmo ring, the whole consti-

tuting a chamber of which “the diaphragm

forms one side, the weight the other, and the
1mnner surfaces of the ring the walls. thereof,
with a variable resistance placed in the cham-
ber thus formed, and consisting of a damp
conducting mass produced by mixing granu-

‘Iated carbon particles with water or some other

semi-conducting liquid.
3. The eombmm Jion, 1n a transmitting tele-

phone, of the cont‘unmp cavity, the moist car-
bon mass formed Dby adding a partially-con-
dueting liguid to granulated carbon, the con-
duotmo -welght perlpuemlly ﬂl"OOTBd. and the
soft and flexible packing for the said groove,
all substantially as hereinbefore described.

4. In a telephone-transmitter, the combina-
tion of a sliding weight adapted to be acted
upon by sound-waves, and a packing of felt
or similar soft material around said weight.

In testimony whereof I have signed my name
to this specification, inthe presence of two sab-
scribing witnesses, this 3d day of October, 1883.

EMILLE BERLINER.

Witnesses:
FRED J. IF. SCHWARTZ,
Gro. WILLIS PikRCL.
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