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To all whom it may concern:
Be it known that I, HMILE

‘Washington,

vented certain new and useful Improvements

BERLINER, Of

in Electrical Telephony, of which the follow-

ing is a specification :

These improvements shall be applied, in
such instances where itis necessary to increase
the effect of an electric current on a telephone-
receiver, by connecting the main line on which
the transmitter is situated with a local-bat-
tery circuit on which the receiver 1s sitnated.
They also refer to a certain multiplication of
a former device of the telephone itself, as here-
in more fully specified. o ~

In an application for Letters Patent made
by me June 4, 1877, I have shown how sound
may be transmitted and reproduced by means
of a vibratory metal or carbon plate in contact
with ametal or carbon pin. The transmission
was made by either breaking the contact or
by alternately weakening and strengthening
the same at each vibration of sound affecting
the plate. ' The reproduction of the sound

was effected by permitting such a current thus .

consisting of electric waves to pass through a
similar receiving-instrument, consisting also
of a metal or carbon plate in a vibratory posi-
tion ir contact with a metal or carbon pin.

As shown in the said application, each electric |

wave passing over the point of contact would
cause a recoiling of the plate from the pin.

Thereby an air-wave would be produced, and,

as the electric waves wonld follow one after the
other in exact accordance with the transmit-
ting sound-waves, the air waves or vibrations
produced by the receiving-instrument, occur-
ring at the same rate and measure, would,
therefore, reproduce the same tone thataftected
~ the transmitter. Since then I have found that
when-sound is transmitted by varying the in-
tensity of the current without interrupting the
same—namely, by merely weakening or
strengthening the contact at each vibration,
and thereby the current—the effect on the re-
~ ceiving-instrument is not very stroug, and par-
ticularly at long distances the effect is but
feeble, and requires some attention to be audi-
ble. I have therefore constructed an appa-
ratus, together with a combination of cur-

Distriet of Columbia, have in- |

{ drawings, as follows:

the deficiency mentioned—first, by having not
one but several points of contact with one
and the same plate, or a modification of such a
device by which several contacts are affected si-
multaneously; and,secondly, by using akind of
telephonic relay or transfer in connection with
a local-battery circuit. This is shown in the

In Drawing No. 1, R is a telephone, consist-
ing of a metal or carbon plate, A, in contact
with the metal or carbon pins or screws K K,
and mounted on the box or tube C, while the
screws are held in position by the insulating-
bar m. T is a telephone-transmitter, consist-
ing of a vibratory plate, A, in contact ‘with
the pin K. Each of these instruments is sitn- -
ated within a separate battery-circuit, and
each circuit passes through the primary coil
of one of the two induction apparatus 12 and
1 2, while the secondary currents or lines of
both have been combined into one closed cir-
cuit, as shown by the double arrows. The
consequence of this combination 1s not only
that any changes of the intensity in_one bat-
tery-circuit will produce a similar change n
the other, but by this any sound affecting the
instrament T will be reproduced by the instru-
ment R, or vice versa, and if the two are Sep-
arated by a distance which would materially
weaken the strength of a galvanic current,
the local battery will supply some of the lost
force. Thisphenomenon ispartly explained by
theironcores D D. These cores, being electro-
magnetic, strive toward an’equilibrium of
their electro-magnetic force, and any change
herein caused by a variation of the respective
battery-current will cause a similar magnetic
change in the other core, which change will
again affect the other battery-current by induc-
tlon. -

This combination can be used with great
advantage in submarine-cable telegraphy, or
other kind where it is advisable to send mes-
sages by merely modifying the electrical con-
dition of the cable or mainline. Ior this pur-
pose an inductorium is placed on each shore-

| station. One pole of either secondary coil is

connected to the cable, while the other pole of
the same circuit is grounded on its respective
shore. The primary coil of each inductorium

rents, which will materially assist to remedy | is connected at short circuit to a local battery,
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lar to that described in the telephones, Ifig. 1.

three circuits may,
f course, be applied to other kinds of tele-
ohones than those described herein, and is also
subject to changes of form, place, or arrange-
nent to each other, because there are many
orms of induection apparatus on the same prin-
iple; and themain telegraph-line may beeither

e of the primary circuits or the secondary
2ircuit common to both.

It is but natural that in certain cases it is
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same galvanic current.

5. The telephonic receiving-instrument sit-
uated within a continued galvanic cireuit, in
which undulations are produced by the induct-
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ive undulatory currents of another electric |

circuit. ..
- EMILE BERLINER. |

Witnesses: |
- C. L. EVERT,
HFRANK GATT.
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