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To all whom zt may concermn:
Be it known that I, PEpER OLUF PEDERSEN

- asubject of the Kmﬂ' of Denmark, residing at
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Copenhagen, in the Kingdom of Denmerk
have mvented certain new and useful improve-
ments In and relating to electromagnetic
switch devices for epperetus for meﬂ'netlcell;r

recording and strengthening the reproduction

of speech and such hke of Wthh the follow-
ing is a specification. --
My present iInvention has reference to ep-

paratus which enable speech, messages, sig-
nels or the like to be magnetically recorded |

and reproduced at any desired time.

Figure 1 is a conventional representation of
- an epperetus for recording. and reproducing
- messages and signals represented by electrical

1mpulses Flc-" 2 1s a conventional represen-

tation of an apparatus for augmenting the re-

production of the recorded messages or sig-

nals, and Fig. 8 is a conventional represente- --
tion of my 1mproveme11t upon the dewce illus- -
| each of which is connected to a transmitter
and receiver, so that from each station speech,

messages, swnels, or the like may be delivered
to or received from the other station by using
a single apparatus.
-end, a special syetem of connecting the neces-
sary electromagnets is required, w]:uch 18 illus-

trated in Fig. 2.
Fig. 1 is a diagram 1llustretmﬂ' the princi-
ple on which such apparatus are bescd On

~ speaking into the transmitter 1 magnetic con-
ditions will be produced in the electromecrnetj
4 correspondmg to the variations of the elec-

~tric current in the conductor 1 28 4 which
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. manner, the arrangement set forth in Fig. 2

correspond with the matter spoken.

into. the trensmltter 1 will be reproduced in

_the telephone-receiver 7 if the wire 6 is again
moved relatively to the electromagnet 4. In
orderto strengtheu the reproduction of speech,

messages, signals, and the like recor ded 1n thls

. has been proposed. Onrotating the cyhnder

b the matter spoken into the transmitter 1 Wlll

Jf Whlle
the electromagnet 4 is thus excited a wire 6,
-of steel or other magnetizable material, wound
on a cylmder 5, for example, so as to form a
~ ring, 1s moved reletwely to the electromagnet;
by rotating the cylinder, magnetic condltmns
will be produced in this wire 6 corresponding
with the matter spoken into the transmitter 1.
Ifnow the transmitter 1 is switched out of the
circuit and the electromagnet 4 is connected
to a telephone-receiver 7, as shown in dotted
“lines in Fig. 1, the metter previously spoken

'be trensferred by the electromegnet_ 4 to the

wire 8, of steel or other magnetizable mate-
rial wound in the form of a ring on the cylin-
der 5, and produce magnetic conditionsin this

wire in exact accordance with the matter

spoken. Incontact with the wire 8is provided
anumber of electromagnets 9 18,each of which

18 connected by a conductor with ccueSpcnd—'
ing electromagnets 19 28, each of which is in
-contect with one of a numbel of wire rings 29

When - the cylinder: 5 rotates, each of

these wire rings 29 38 Wll] be meo'netlzed in

accordance Wlth the matter spoken, so that the
electrcmeenets 39 48, whlch are connected to-
gether in series, will receive the spoken mat-
ter from the wires 29 38 and deliver it to the
telephcne—recewer 49, where the previously-

spoken matter is reproduced in an &Uﬁ"mented =

degree

The object of my mventlon 18 to arr anwe an
eppera,tus of this kind in such a manner that

it can be connected with two telephone-—lmes,

In order to obtain thls

trated in Fig. 3 In this figure eleven wires
50 60 are represented. These wires are sup-
posed to be wound in the form of closed rings

on a cylinder. In contact with the wire 50 is

‘provided the recordin U'-electromea‘net a of the
station A,andin contect with the wire 601s pro-
vided an electromawnet b, which belongs to the

station B. Correspond ing to the electromewnet

b is provided a number cf electromagnets &’

5", which form the recelvmo‘—electromecrnets
end transfer the matter commumeeted by the
electromagnet & to the wire 60 in: an aug-
mented deﬂ‘ree to the station A. The metter

“received by the electrcmecrnet b from the sta-

tion B and recorded on the wire. 60 will be
strengthened in its reproduction in the sta-

tion A while the matter received from the
| Sta,tlon A by the electromagnet ¢ and recorded
on the wire 50 will be reproduced in the sta-
‘tion B in an eugmcnted degree by the elec-
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tromagnets ¢’ ¢'°, which bear on the wires 51

60. In order to strengthen the reproduction,
the speech, messages, or other matter re-

corded on the wire 50 1s communicated 1n the -

manner already explained with reference to
Fig. 2 to the wires 51 60 by means of a num-
ber of electromagnet pairs 9 18 and 29 38.
Matter recorded by the electromagnet o will
be transmitted in an augmented condition by
the electromagnets @' ¢ and reproduced 1n
the station B, while, on the other hand, mat-
ter received from the station B, which will
be recorded on the wire 60 by the electro-
magnet b, is communicated to the wires 50 59
by the action of the electromagnet 9 18 and
29 38 and then reproduced by the electro-
magnets &’ 5* in the conductor leading to the
station A. Between the rows of electro-
magnet @ 29 38 and the rows of electromag-
nets ' 5" is provided a number of electro-
magnets 61 71, which are connected with the
battery or other source of electricity . This
battery E delivers a continuous current to the
electromagnets 61 71, so that the wires of mag-
netizable material charged with the spoken
matter are demagnetized on passing these
electromagnets, and the wires can conse-
quently be used for a new record. It 1s as-
sumed thatthe cylinder carrying the wiresis
moved in the direction of the arrow. A sec-

ond series of electromagnets 7282 is provided,

which is connected with a battery or other

 source of continuous current electricity I/,

35

~ which receives speech, messages, &c., from

4.0

so that the wires 50 60 in passing these -elec-

tromagnets are likewise demagnetized.

The essential feature of the system of con-
nection is that the recording electromagnet @

the station A is connected in series with the
receiving - magnets &' to 6, which are de-
sioned to reproduce in the station A the mat-

 ter recorded by the magnet 4, and that from

45

- magnets ¢
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the electromagnet ¢ there is a branch con-

‘conductor 83, which is connected between

two of the electromagnetsd’ . Correspond-
ing to these connections the electromagnet
b is connected in series with the electro-
" @ and connected by a branch cir-
cuit 84 with a point between two of the elec-
tromagnets ¢’ ¢”. With this system of con-
nection the following result is obtained: As-
suming that somebody speaks into the trans-
mitter of the station A, and thus excites the

electromagnet ¢ in conformity with the mat-

ter, the latter will be recorded on the wire 50. -

 As the electromagnets 6’ 5 are connected 1n

series with the electromagnet «, the spoken
matter will likewise be transferred to the

‘wires 51 60. On rotating the cylinder in the

6o direction of the arrow the parts of the wire

which have received the spoken matter from
the electromagnets &' 6 will arrive under

~ the action of the demagnetizers 61 T1, so
* that the matter recorded from the electromag-

752,858

net & 5 is wiped out before it can be taken up
by the receiving-electromagnet ¢’ ¢°. Only
that which after the reception of the speech
by the electromagnet ¢ is transferred from the

“wire 50 through the electromagnets 9 18 and

29 88 to the wires 51 60 will be audibly re-
produced in the station B, as the said speech
after being transferred by the above-men-
tioned electromagnet to the wires 51 60 1s
taken up by the electromagnet ¢’ ¢”. From the
electromagnet ¢’ ¢" the speech does, indeed.
arrive at the electromagnet & before 1t is
conducted away to the station B for the pur-
pose of being reproduced in the telephone-re-
ceiver T. However, owing to the peculiar
connection of the electromagnet 6 with the
electromagnets ¢ «° the magnetic effects are
not produced in the electromagnet b6, as the
branch conductor 84 causes the currents that
would be produced in the electromagnet in
consequence of the connection in series of this
electromagnet with the electromagnets ¢’ "
to be neutralized by causing the same cur-
rents to simultaneously pass through the elec-
tromagnet & in the opposite direction. It 1s
for this reason possible to hear without inter-

ruption in the station B what is spoken at the

station A. On the other hand, however,
speech received by the transmitter M of the
station B can be reproduced in the station A
with the system of connections illustrated.

By the speech delivered to the transmitter M

of the station B the electromagnet 4 is excited,
and the speech is thus transferred to the wire

| 60, from which it is communicated by the elec-
tromagnets 9 18 29 38 to the wires 50 59.

The electromagnets &' 4™ take up this speech,
and it is reproduced in the receiver T of the
station A. In this case also no disturbance
occurs, owing to the passage of the current
passing through the electromagnets &' 4", also
through the electromagnet @, because the
branch conductor 83 neutralizes the current

in the electromagnet @ by passing through the

same in the opposite direction.

1t is evident that by suitably choosing the
branch line 88—that 1s to say, by connecting
this line with a point between two suitable
electromagnets of the series &’ 6"—the effect
can easily be so regulated that the currents
passing through the electromagnets ¢’ 6™ does
not produce any disturbances in the electro-
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magnet @, as all the currents entering this
electromagnet from the conductor connected

in series with the electromagnet &’ 6" can be

entirely neutralized.

‘What I claim, and desire to secure by Let-
ters Patent of the United States, 15—

1. The combination of two circuits each con-
taining transmitting and recelving apparatus,

| a paramagnetic body adapted to recelve mag-
netic records of electrical impulses or signals

traversing either of said circuits, and means

whereby the signals recorded by either of.
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augmented in the otl
as descrlbed
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said circuits in said

2..In an apparatus for electromagnetically

recording and reproducing speech and other

mgnale, the combination of a body adapted to
receive a magnetic record, two circuits each

containing transmitting and receiving devices,

a, recordmg device, means for makmcr' 2 Mmag-
netic record in said device of the srcmals trayv-

ersing each circuit and means for repredue--

ing the record created by the signals of each
elreurt and transferring them to the other cir-

‘cuit, for the purpose set forth.

3. In an apparatus for electromagnetically

recording and reproducing speech and other

81gnals the combination of a body adapted to
receive a magnetic record, two circuits each
containing tran smitting and receiving devices,
a reeerdmm—mawnet and a series of repredue-
ing-magnets in each circuit, the reprodicing-
magnets of one circuit bemcr adapted torepro-

duce the record made by the reeordm o-magnet

of the other circuit and means whereby each

recording-magnet will not record signals re-

produced by the repreduemﬂ'-macrnets in its
own mremt "
4, In an apparatus for electromao*netlcally

~ recording. and reproducing speech and other

3©

signals, the combination of a body adapted to
receive a magnetic record, two circuits each
confalning transmlttm o and recelving devices,

body are reprodueed and
ner 01reu1t substantially

a recording-magnet and a series of reproduc-
ing-magnets in each circuit, the reproducing-

magnets of one circuit being adapted to repro-

duce the record made by the recording-magnet

of the other circuit and a branch circuit con-

necting each recording-magnet to an interme-

diate pomt of the series of reproduelnﬂ'—mag-

nets in its own circuit, whereby a counter-cur-

‘rent traverses the recordmg magnet to neu-

tralize the effectin the recording-magnet of the

current; reproduced by the reproducmﬂ'-mam

nets.

a reeordmo*—-maenet and a series of reprodue—.

5. In an apparatus for electromagnetically
recording and reproducing speech and other
signals, the combination of a body adapted to
receive a magnetic record, two circuits each
contalning transmlttmcr and receiving devices,

ing-magnets in each cireuit, the reproducing-
magnets of onecircuit bemfr adapted to repro-

duce the record made by the recording-mag-

net of the other circuit and means whereby

the current reproduced in a given series of re-

producing-magnets 1s lelded and traverses
the recording-magnet in the same circult 1n

opposite directions, for the purpose set forth.

In testimony whereof I have hereuntosetmy
hand in the presence of two witnesses.
'PEDER OLUF PEDERSEN.
Witnesses:
E. 5. HAYEMANN,
V. PoUuLsEN.
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