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To all whom it may concern:

Be it known that I, MAX FRANK, student
of mechanics, of 581 Hessstrasse, Munich,
Bavaria, in the Empire of Germany, have in-
vented new and useful Improvements in or
in Connection with Magneto-Electrical Tele-
phones, of which the following is a specifica-
tion, reference being had therein to.the ac-
companying drawings.

The present invention relates to telephones,
and has for itsobject 1o arrange the magnetic
circnit therein in such a manner as to prevent
as much as possible loss of energy or mag-
netic dissipation and to reduce resistance in
the magnetie eireunit. This is designed in
such a manner that the telephone membrane
{(diaphragm) shall follow the.variations of
the magnetic field as accurately and closely

ag possible, and thereby obviate crackling in |

the telephone and combineintensity of sound
with great clearness in the transmission.

The invention is illustrated in the accom-
panying drawings, in which—

Figurelisalongitudial section, and Fig. 2a
separate view, of themembrane, (diaphragm.)
Fig. 3 shows the course of the lines of force
in the improved instrument, and Figs. 4 and
5 show the course of the same in apparatus
as heretofore constructed.

The improved telephone comprises a bar-
magnet A C,serew-threaded at its upper end,
on which is serewed a piece of iron tube IH.
The latter may be replaced by partially turn-
ing down the magnet. The piece of tube H
carries the induction-coil I, through which
pass the induction-currents coming from the
transmitting-station. ‘

B indicates the leading-in wires or condue-
tors.

The bar-magnet A C is fixed at its lower
end in a wrought-iron plate D, which, while it
is a good fit in the steel tube R,is capable of
shifting therein. A set-serew E serves to fix
the plate D in a definite position pressed
firmly against the tube R. A finer adjust-
ment of the plate D, and through it of the bar-
magnet, may be effected by means of the
serew s, which works in the plate I, which lat-
ter is fized Dby screws I/ to the tube-R and
pressesagainst the plate D. Thediaphragm G
isfixed by screws to the flange F of the tube R
and carries at its center aniron core K, which

is fastened by a screw and which projects
into a hollow or recess formed in the bar-
magnet A Cinany suitable manner—for in-
stance, by boring or by serewing a piece of
tube.thereon.

The core K has for its objects, first; to
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prevent-as far as possible the magnetic dissi- -

pation at the passage of the lines of force
into the air; second, to impart the desired di-
rection to the lines of force—that is tosay, at
right angles to the diaphragm, and, third, to
expose the membrane as much as possible to
theaction of the undulating magnetie current,
and consequently to subject it to the undula-
tions of the electric current and to obviate
crackling noise in the telephone, and conse-
quently to combine intensity of sound with
clearness in transmission.

On the flange F there is secrewed the mouth-
piece S, which is fastened by means of screws
x, passing from underneath through the flange
and the diaphragm. _

In order to fasten the leading-in wires B to
the wrought-iron plate D, but so as to be in-
sulated from the latter, the wires B are led
tostuds w u, which pass through holes in the
plate, that have a greater diameter than the
studs, the space thus formed being filled up
with washers v of leather or rubber or other
suitable material, so as to insulate the wires
from the plate. The serews d, with the nuts
w, serve to fasten the pins w u, to which the
leading-in main wires or conductors N are at-
tached. The holes a b ¢, Fig. 2, serve forthe
reception of the screws .

Throughout the apparatus the magnetic
flow is conveyed by iron parts, with the ex-
ception of the air-space between K and A.
This air-space offers the main resistance to
the magnetic flow in the whole magnretie cir-
cuit and its variations produce variations in
the magnetic flow.

Figs. 4 and 5 show diagrammatically the
magnetic circuit of telephones as usually em-
ployed heretofore. The lines of force effect-
ive for the purposes of theapparatustraverse
an air-space between 1 and 2 and 3and 4. The
remaining linés which traverse an air-space
are lines of dissipation. ‘ :

Fig. 3 shows a diagrammatic view of the
course of the lines of forece in the improved
arrangement,

6o

65

70

75

8o

85

go

95

ICOo




10

r5

20

What I claim, and desire tosecure by Let-
ters Patent of the United States, is—

1. In combination in a telephone and for
the purposes described, the magneticcore A C,
magnetic shell or tube R, the magnetic plate
D secured to or formed with the said mag-
netic core and making contact with the in-
terior surface of the said tube, a screw or
other adjustment for the said plate D and a
set-serew B for fixing it in position, substan-
tially as set forth.

2. In combination in a telephone and for
the purposes described, the magnetic core A C,
magnetic shell or tube R, and the magnetic
plate D for the said magnetie core and slid-
ing and adjustable within the said shell or
tube, substantially as set forth.

3. In combination in a telephone, the mag-
netiec core A C, magnetic shell or tube R,the
magneticplate D secured or formed with the
said magnetic core and making contact with

" the interior surface of the said tube, a plate
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L in the end of the said tube and an adjust-
ing screw extending through the said plate L
foradjusting the said magneticcore and caus-
ing the said plate D to beadjusted within the
said tube R but without disturbing its mag-
netic econtact therewith, substantially as set

. forth.
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- 4. In combination in a telephone, the mag-
metic core, the surrounding magnetic tubeor
shell R, provided with the integral flange F,
and the diaphragm G laid flat apon the said
flange I and secured thereto, the said core
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being magnetically connected (asby plateD)
with the said shell or tube R, substantially as
set forth.

5. In combination in a telephone, the mag-
netic core and surrounding magnetic shell
magnetically connected, the diaphragm G
magnetically connected with the said shell
and the diaphragm armature or core extend-
ing into a recess within the said magnetic
core, substantially as set forth.

6. In combination in a telephone, the mag-
netic core and surrounding magnetic shell
magnetically connected, the diaphragm G
magneticallyconnected with thesaid shelland
the diaphragm armature or core I, the op-
posing surfaces of thesaid magnetic core and
said core K being parallel and having a very
small interval or air space between, substan-
tially as set forth.

7. In combination in a telephone,the mag-
netic core provided with the conduecting disk
or plate D, the bare eleetric conductors wu ex-
tending through perforations in the said
plate D butf separated therefrom by insulat-
ing washers or sleeves, and the leading-in
wires B and circuit wires N secured to the
said bare conductors u, substantially as set
forth,

Munich, June 13, 1894,

MAX FRANK.

Witnesses:
ARTHUR BAnM,
Lupwiag MULLER.
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