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To all whom it may concerm:

Be it known that I, SIGMUND BERGMANN,
of New York city, in the county and State of
New York, have invented a certain new and
useful Improvement in Telephone-Receivers,

of which the following is a specification..

The object I have in view is to produce a
telephone - receiver which will be simple in

construction, effective 1n operation, and will

maintain its adJustment In use.

The main feature of my invention consists
in the employment of one or more magnets
acting upon a diaphragm or other smmd -pro-
duelnﬂ* body, and so arranged and connected
that the current passes axlally through them,
an adjusting device being provided to vary or
regulate the extent of the space through which
the force is exerted. I have found that when
this is done the vibrations of the diaphragm
correspond with the variationsin the axial cur-
rent, and sound is produced In aeccordance
with the vibrations at the transmitter, the ac-
tion being due, in my opinion, to variationsin
magnetic intensity. I have obtained the best
results by arranging two or more magnets in

line, with their ends in close proximity, such !

ends being connected by suitable conductors
of the current. The magnets are connected
in circuit, the current passing through them

fromend to end; or from center to ends or ends

to center in both directions.- The dlaphr&trm-
piston or other suitable sound-producing bhody
may carry one of the magnets, or it may have
a soft-iron armature attached to it, if it is of
mica or other insulating material; or the dia-
phragm may itself be of soft iron and act as
an armature or carry one of the magnets. A
single magnet may be used, in which case the
diaphragm can be arranged as an armature

it and arlancged opposite the end of the mag-

-net; or, if a construction 18 employed which

permits of movement of the diaphragm by
variations in the force of the magnet, such
diaphragm may be connected dlrectly to the
magnet. An adjusting device will be em-
p]o;, ed, which may be a contrivance for mov-
ing the magnet to vary the distance ‘ll} the at-
tlactmﬂ' pomt or pomts

The invention is illustrated in the accom-
panying drawings, in which Figure 1 1s a sec-

| tional view of a telephone-receiverembodying
the invention; and Figs. 2 to 16, inclusive,
views of parts of thetelephone-receiver, show-
ing modified forms of the instrument.

piece ¢ and diaphragm B. CD are two mag-

netized steel bars., These barsare arrangedin
line, with their adjoining ends in close prox-

the diaphragm, and the otheris supported by

a sleeve, ¢,which is adjusted from the end of

the case by a screw, d, so as to increase or de-
crease the attractive space b. The adjoining
ends of the magnet-bars C D are connected by

In Fig. 1, A is the case, having mouth-.

1mity, leaving a space, b, for mechanical move-
ment, between them. One bar is attached to
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a conductor, e, suitably arranged to permit

 free movement longitudinally of the bars.

The binding posts (or circuit-connections) 1 2
are connected, one with the outer end of bar
D, through admstmg -sleeve ¢, and the other
with the outerﬂ end of bar C, through the dia-
phragm. If the diaphragm is made of insu-
lating material, the circuait-connection from 2
will run to its center,where the bar C 1S se-
cured thereto.
flows from 1 through magnet-bar D, conduct-

or ¢, magnet-bar C, and diaphragm to 2, or in
the reverse direction. The effectisto wbra,te
the diaphragm and translate the telephone-
current vibrations into articulate speech. “The
| effect is modified by adjusting the screw d and

varying space b. -

In Fig. 2 the magnet C is shown as quite
short. This short magnet may be a soft-iron
armature, or be omitted if the diaphragm 1is
of iron, and the current may still be conducted
across space b.

In Fig. 3 the conductore,which is shown 1n
Fig. 1 as a spiral, is shown as composed of
outwardly-bent pleces.

In Fig. 4 four magnets, C D E I, are sliown.
These may be mounted in a tube to keep
them in line, or be otherwise smtab]y Stp-
ported. -

In Figs. 5 and 6 the magnet-bars C D are
shown as of a number of steel wires burnched
together, while in Fig. 7 such bars are shown
as tubular _

In Fig. 8 the bars C D are shown as bored

\

rests within the bored ends.
In Fig. 9 one magnet-bar, C, is used the

The current of the circuit.

out at adJOmmg ends, and the conductor e
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circuit-connections 1 2 being made with oppo-
site ends.  The diaphragm has an armature,
which, however, is not necessary if the dia-
phragm is of iron. The current does not pass
to the diaphragm or the armature carried by
1t, which 1s a construction. that may be used
when more than one magnet are employed.

In Fig. 10 a horseshoe or U magnet, C, 18
employed. Thediaphragmissupported upon
one pole, and the other pole is brought close
to the first, leaving the space b for mechanical
action. No conductor across space b is used,
but the current passesaround through the back
of the magnet. The back of the magnet is
made thin and elastic, so that the adjustment
pl ovided for can be made

In Tig. 11 the magnet C is a steel spring

| umgnetued One end of the spring is con-

20

N

nected directly to the diaphragm. 7The other
end runs to an adjusting sleeve and screw, d.
The current acts upon this spring - magnet
similar to the bar-magnet; but the spring per-
mitting mechanical movemen’o can be dttached
dnectly to the diaphragm.

In Figs. 12 and 13 are shown spools G H,in
circuit w1th local batteries I, to produce the

-magnetization if the bars are of soft iron, or

. to better maintain it if the bars are of steel.
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In Fig. 14 a number of magnet-poles are
shown as presented to the diaphragm, each
being the end of a single magnet. In Fig. 15
double magnets are shown. 1Ineither case the
magnet-poles facing the diaphragm will pref-
erably be arranged in a circle around the cen-
ter of the dla,phlaﬂ m.

In Fig. 16 the magnet is a conical spring,
with one end secured to the diaphragm and
the other end carried through its center, so
that the poles will be close together. This is

like Fig. 10, with the back of the magnet
thrown into a conical spring.
Where two or more magnets are used, I find
. I get the best effects if DppOSIte po]arltles are
brought together, although the instrument
works . when the same polarities are in prox-
1m1ty .

!

“The conductors e may be springs whlch op-
pose the pressure of the adjusting-screw, and
they may be made of steel and polar 1zed al-
though this is not necessary.

1 do not claim herein the method indicated
by the description, such method being eovered

by an application for pdtent of even date here-
with, and entitled ‘“an improvement in tele-

phones”
What T claim is—
1. In a telephone-receiver,the comblnatlon

with a diaphragm or other sound producmg

body, of one or more magnets, circuit-connec-
tions for bringing ‘such magnet or magnets
axially into circuit, and an adjusting device
varying the space through which the force ‘is
exerted, substantially as set forth.
2. In a telephone-receiver,the combination,

with a diaphragm or Other sound- ploducmg
body, of two or more magnets arranged in line

and having circuit- connectlons wheleby the

current is passed throughsaid maﬂnets ama,lly,
substantially as set forth.

3. Ina telephone- .receiver, the combination,
with a diaphragm or obhel sound- producmg
body, of a magnet attached thereto, one or
more other magnets arranged in line with the
first magnet, a conductor or conductors con-
necting the m‘tgnets together, and cirenit-con-
nections bringing the ma,gnets axially into cir-
cult, substantially as set forth.

4. In atelephone-receiver,the combination,
with a diaphragm or other sound.- producmg
body, of a magnet, secured thereto, one or
more other magnets arranged in line mth the
first magnet, cirenit- connections bringing such
magnets axially into eircuit, and an adjusting
devlce varying the space or spaces through
which the magnetic force is exerted, substan-
tially as set forth.

This specification signed and mtnessed this
thh day of Decembel 1884,

SIGMUND BERGWIANN

Witnesses:

W, H. MEADOWCROFT,
- THOS. (. GREENE, Jr.
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