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To all whom it may concern: |

Be it known that I, MAX FRANK, student
of mechanies, of 581 Hessstrasse, Mumeh
Bavaria, in the Empire of Germany, have in-

vented new and useful Improvements in or

in Connection with MagnetmEleeh ical Tele-
phones, of which the following is a specifica-
tion, reference being had therem to the ac-
eompanylng dra,wmﬂ's |

The present mventlen relates to telephone
and hasfor its object to arrange the mwuetlc

cireult 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 magnetic cireuit. This is designed in
such a manner that the telephone memblane
(diaphragm) shall follow the variations of

the magnetic field as accurately and elosely
as p0551b1e and thereby obviate crackling in |

the telephone and combineintensity of sound
with great clearness in the transmission.
The invention is illustrated in the aceon-
panying dra,wmws, in which—
Figurelisalongitudial section,and Fig. 2 a
separate view, of themembran 0, (dlaphreﬂ'm )
Iig. 3 shows the course of the lines of force
in the improved instrument, and Figs. 4 and

b show the course of the same in apparetns

- asheretofore constructed.

30
| magnet A C, serew-threaded at its upper end,

The improved telephone comprises a bar-

on whmh is serewed a piece of iron tube H.
The latter may be replaced by pertmlly turn-
ing down the magnet. The piece of tube H

_-cerries the induction-coil I, through which

- pass the induction-currents commg from the
~ transmitting-station.
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_ehlftmg therein.

tors.
The beramaﬂ'net A C is fixed et its lewer

end in a wreught—lron plate D, which, while it

is a good fit in the steel tube R is eepeble of

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 Dbe eﬁ'eeted by means of the
screw s, which works inthe plate I, which lat-
ter is fixed . by serews L’ to the tube-R and

pressesagainst the plate D. Thediaphragm G |
isfixed by scrows to the ﬂange I of the tube R
and carries at its center aniron core K, which

A set-screw E serves to fix |
'magnetic circuit of telephones as usually em-

)

is fastened by a secrew and which projects

into a hollow or recess formed in the bar-

magnet A Cin any suitable manner—for in-

tube.thereon.

55
stance, by boring or by screwmg a pleee of

‘The core K hes for its objects, first, to '
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-

6o

rection to the lines of force—that is tosav, at

right angles to the diaphragm, and, thlrd to

expose the membrane as much as posmble to
theaction of the undulating magnetic current,

and consequently to sub;]eet 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 screwed the mouth-

p1ece S, which is fastened by means of serews
z, passing from underneath through the flange

and the diaphragm.

In order to fasten the leadmf‘r in wires B to

o
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the wrought-iron plate D, but so as to be in-
sulated from the _'latt_er,_t-he wires B are led

tostuds u w, 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
,sulta.ble material, so as to insulate the wires

from the plate. The screws d, with the nuts

w, serve to fasten the pins w wu, to which the

leedmﬂ--m 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-
B mdlcatee the leading-in wires or eondue- |

ception of the air-space between K and A.
This air-space offers the main resistance to
the magnetic flow in the whole magnetic cir-

b cuit eud its variations produce variations in

the magnetic flow..
Figs. 4 and 5 show diagrammatically the

ployed heretofore. The lines of force effect-
ive for the purposes of the apparatustraverse

an air-space betweenland 2 and 3 and 4. The

remaining lines which tmverse an a,lr-space

are lines of dissipation.

Fig. 3 shows a diagrammatic view of the
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course of the hnes of force in the 1mnreved |

arran ﬂ'ement
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What I claim, and desire to secure by Let- | being magnetically connected (asby plateD) 33

ters Patent of the United States, 1s—
1. In combination in a telephone and for
the purposes described, the magnetic core AC,
5 magnetic shell or tube R the magnetw pla,te
D secured to or formed with the said mag-
netic core and making contact with t-_he'in-
terior surface of the said tube, a screw or
other adjustment for the said plate D and a
set-screw K for fixing it in position, substan-
tially as set forth.

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

3. In combination in a telephone, the mag-
“netic core A C, magnetic shell or tube R, the
20 magnetic nlate D secured or formed with the

said maﬂ'netlc core and making contact with

" the mtemor surface of the sald tube, a plate
I, in the end of the said tube and an adjust-
ing screw extending through the said plate L
for adjusting the said magnetic core and caus-
ing the said plate I) to beadjusted within the
saild tube R but without disturbing ifs mag-
netic contact therewith, substantlally as set

. forth.
30 - 4. In combination in a telephone, the mag-
metic core, the surrounding magnetic tubeor
shell R, provided with the integral flange F,
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k5

25

and the diaphragm G laid flat apon the said |
flange I and secured thereto, the said core |

i with the sald shell ortube R, Substantmlly 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-
1 Ing 1nto 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 K, the op-
| posing surfaces of thesald magnetic core and
sald 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 conducting disk
or plate D, the bare electric conductors u ex-
tending through perforations in the said
plate D buat separated therefrom by insulat-
ing washers or sleeves, and the leading-in
wires I3 and circuit wires N secured to the
sald bare conductors u, substantially as set
forth.

-Munich, June 13, 1894.

MAX FRANK.

Witnesses:
ARTHUR BAuwM,
LUDwWIG¢ MULLER.
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