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UNITED STATES

PATENT OFFICE;
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SpECII‘IG_&.TION fmmmg part of Lettels Patent No, 699, 630 dated May 6, 1902

- Appllmtmn filed Malch 9, 1900, RBerial No.8,017,

(No model.)

To all whom it may concer 7 |
Beitknownthat I, PEDER OLUFR PEDERSEW

a stbject of the hmrr of Denmark, resu:hnrr.

at Copenhagen,in the Kingdom of Denmm L,
have invented certain new and usefal Im-
provements in Methods of Receiving, Tem-
porarily Storing, and Reproducing Messages,

Signals, and the Like, of which the fol]owinﬂ‘,

- is a specification.

IO

15

In Letters Patent No. (61 GLJ, glanted to |
V. Poulsen November 13, 1900 there is de-
seribed a method of electromagnetically stor-

ing up speech or signals in a paramagnetic

bodv and of 1ep10ducin0' the same at will,

such method consistin g,substantially;in Can-

ing the sounds produced by the speech or the

- undulatlon% or irregularities produced by the

- signals to De transfmmed

into electrical

~waves or undulations traversing an electric

20

- tromagnet whose poles are in contact with a
- magnetic conditions of the magnet are there-
- steelribbon or strip, which conditions remain

permanent in said ribbon or strip, because of
‘the nature of the material in which they are

35
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cireuit and causing such electrical undula-

tions or waves to traverse the coils of an elec-

moving steel ribbon or strip. The varying

by transferred to successive portions of the

created. The said speech or signals may
therefore be said to be stored up in the steel
strip. Toreproducesuchstored-up messages
or signals, 1t 18 only necessary, according to

sald invention, to again pass the steel strip

along the poles of the magnet and connect
in the circuit confaining the magnetareceiv-
ing-telephone or other receiving apparatus..

In this reproducing operation the varying

magunetic conditions of the steel strip reaet
upon the electromagnet, causing electric im-
pulses of a corresponding nature to be sent

~over the line to the receiving telephone or
instrument, producing thﬂlem the original |
speech, message, or signal. g |

The object of the Dresent mventmn 1S to
| successive pmtmns of the magnetic stups @ 95

provide a method whereby several speeches,
messages, or signals may be stored up on the

Same pal"ts of a single paramagnetic body and

rbe able to repmduee the same individually

and without interference with each other.

| ;ven tion 1t 1s obvious ﬂmt the size of the drum

or the length of the wire or ribbon used there-

- in may be materially lessened, so that & long.
speech or a number of speeehes or swnals |

may be stored upon a compar atwely short or 55

small magnetic bods

WIyuwentmn is deseribed in the accompa-

nying drawings, in which—

Figures 1 and 2 are compamtwe dlamams |

showmn* how two messages may be stored 60 o
upon anrl reproduced from the same portions -

of two adjacent steel strips.  Fig. 3 is a dia-
ceram illustrating how it is posuble to simul-

it‘fmeouslv ttansmlb several messages alonga =
single conductm which messages are I:ust 65
_stored upon a pamm&wnetw body at oné end
of the line and then reproduced from a simi-

lar body at the other end thereof; and Figs.
4, 5, 6, and 7 illustrate how four eleetl"omaa-

_nets ean be connected together in different 7o

ways to fix four leelent messages on one

and the same paramagnetic body |
Referring first to Figs. 1 and 2, let it be as-
sumed that ¢ and b are two sepdmte steel

ribbons which are drawn by suitable means 75

pastthe poles of two electromagnets 7 and 10
and thatthese magnets are eonneeted in series

: 1n the ¢ireuit 5 a,nd 12, which includes the sec- -
'011(1&137 4 of an induction-coil.
primary of said induction- coil, which is in 8;:

cirecuit with a battery 1 and a telephonic
transmitter 2. Theterminals of the magnets

| 7 and 10 are tentatively connected to the

plugs 6 8 and 9 and 11, whereby the partic-

nlar arrangement of su ch connections may be 85
altered at Wlll so that the relative polarity

of the annets can be chanwed to suit the

conditions 1111(181 which the 1llstrument is to

be used.

The opelfttmn is as follows: If speech or 90

othel sounds are delivered to the transmitter

2, the pulsations of current in the coil 3 will
be amplified in the coil 4 zmd will tr aversethe
magnets 7 and 10, causing them to ma#netlze

and 0 correspondingly. When the message
1s finished and it is desired to reproduce it, a
receiving instrument can be inserted in place
of the coil 4 and the strips @ and b again

50 With this improvement upon the Poulsen1 in- | passed across the poles of the magnets, Wlth 100

3indicates the o
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- erse the magnets 7
‘¢reatethe corr espoudmfr magnetic candltlons

one of the strips « _
the corresponding condition in the other, so.

=

the connections 6, 8, 9, and 11 remaining the
same. In this opemtmn the successive mag-
netic condition of the strips ¢ and U, passing

across the poles of their respective marrnets,
will react upon the coils of said mag
induce in the eirenit the s: Lme_lmpulqes that
were before sent therethrough by the mes-
sage.

nal message. If now the polarity of one of
the magnets 7 and 10 should be reversed by
.[theruw the connections 9 and 11, as in Kig.

2, it will be seen that the attempt to re-'_

produce the original message will meet with
fallme, because each mag netle condition in
a and b will be equal to

that the reacting result on the cores of the
magnets 7 and 10 and on the circuit will be
7€1r0 Or no current, and the message will not
be heard in the receiver; but whlle the mag-
nets v and 10 are thus cmmeet(,d, as in FKig. 2,

it is possible to fix upon the strips a and F an
entirely new message, which will not in any

way obliterate the ﬁx&,t message and which
can be reproduced while the connections re-

‘main the same and which will not prevent

the reproduction of the first message when

the connection has been again chan rred to the

condition shown in Fig. 1 or the (3011(11'[_,1011

under which the said first message was re-
To fix the second message upon the

corded.
strips @ and b, the same operation as before
described 1s pelf01*1ned-_thﬂt is, the message

is delivered into the transmitter 2, and th_e_

pulsations in 3 ave ‘meliﬁed in 4 and trav-
and 10. They in turn

- in successive parts of the 1*@5pectwe strips «

40

and b, which conditions are maintained by i1

1he nature of the material of the strips for

45

§5Q

reproduction at any time. To reproduce the

second message, the connections of Iig. 2 re-
main the same as when the message was re-

corded,and the strips ¢ and b are again passed

~across-the poles of the magnet, which causes .

the pulsations of current to tmverse the re-
cewer “which has been connected in the cir-
cuit 5 12 in place of the coil 4. Hither the

first or the second message can now be repro-

~duced at any tlme by simply putting the con-

£

60

nections 6, 8, 9, and 11 into the condition in

which they were arranged When the desnud.

message was recorded. |
It is not neeessm*y that separate paramag-

" netic bodies or strips be used for each elec-

tromagnet, as the desired result can be ob-

tained as easily by allowing both electromag-
‘nets to act on the same pammagnetle bod;3 :
it being necessary only that said magnet
‘shall act at different leemmm upon a body.

or bodies.

YWhen a wire 5p11&11y Wound oh the cylm-?

der is used, as proposed by Poulsen in his
sald patent, the electromagnets should prefer-
ably be arranged to bear on two different con-
volutions of Lhe_ spiral.

nets and

These impulses will he lepmd uced in
| the receiving instrument and repeat the origi-

¥

will be audible.

,011(3{1113 in various LOIHbI]ldthI]S.
magnets are arranged- behind each other on
the same convc}lutlon of a spirally-wound
wire, two magnets will be sufficient for sev-

899,630

mize space they can be armnged to befu' on
the same convolution, but one behind the
other. In the latter case the message will

‘not be quite as clearly reproduced as in the
former case, as a number of secondary sounds
The message, however, is

still quite intelligible. It will be understéod
that from the fact that two messages ean be

stored upon one magnetic body in the man-
‘ner above explained by using two electro-

magnets and changing their polarity a larger

number of messages may be stored and repro-

duced independently of each other by using
a correspondingly-larger number of eleetlo-

magnets and by connecting them up in the
"When the

79

75

8-0

eral messages, as it is only necessary to alter

the distance between the magnets for each

message.» It 1s, however,
to use “several manuet‘% as the speech. is then

‘more distinetly leploduced |
Ifigs. 4 to 7 show the use of four electro-

in neneral better
90

magnets and various ways in which they can

be connected together, so as to record four
different messages on and reproduce the same-
without mterfelenw from one paramagnetic -

body, such as a steel ribbon e.
In Fig.

: 4. the four electromawuets are con-
nected in series through the termlnals 23, 24,
25, 26, 27, 28, 29, and 30, On delwermn‘ Lhe

05

100

nlessawe mto the transmitter 2 a variation of

‘the eurrent will be reproduced in the primary
“coil 3 in accordance with the sound-waves of

the messagein the usual manner. This varia-
tion will be reproduced in the secondary cir-
culb S5andin all of the electromagnets.

body e will then record the message. To audi-

‘bly reproduce the message, the body els again

o5

Ifduar- -
ing the delivery of the message into the trans-

| _m1tter the paramagnetic body e is moved
along in contact with the electromagnets, the

11C

moved past the magnets with the same con-

nections, Whereupon the telephone-receiver
substituted for the secondfu*y coil 4 will repro-
duce the message. If now the connection is

altered to cOrresp"ond with Fig. 5, so that the
‘action of the two electmmagnets on the left
| is neutralized by the action of those on the

right, then the message that has been fixed
on the paramagnetic bodv with the connec-

tion shown in Fig. 4 will not be reproduced

by a telephone-receiver substituted for the
secondary coil when the said magnetic body

is again moved past the electromawnets.

VVlt,h the connection shown in Ifig. 5, how-

ever, a second message can be fixed to the
‘paramagnetic body, and this speech can be
reproduced when the connections remain the

same without inter ference with the first mes-
sage. Again, if the connection 1s altered to

correspond with Fig. 6, so that the first and

third and second and fourth electromagnets

115 .

120

125

130

have the same direction of current, one pair

However, to econo- i of the mnwnets will neutralize the other pair
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“and a third message can e fixed. upon the

| I:O

paramagnetic body, the two messages record-
ed with the connections of Tigs. £ and 5 be-
ing meanwhile suppressed. -
~case with the connections as shown in Fig. 7,

where two middle eleetrmmwnet% neutmhze
the cuter magnets. ' |
It has been dlseoveled 1hat DY ‘means  of

the invention heretofore deseribed it is pos-
sible to simultaneously transmit several mes-.

sages along the same conductor, and thlS:lS

ﬂeeomplished by adopting the apparatus dia-

grammatically represented in Fig. 3. In this
drawing it is assumed that three messages
are to be simul! aneously transmitted ..-110110'
the conductor 21. The apparatus includes a
steel disk 2 at the transmitting-station and a

corresponding steel disk k& at thﬂ receiving-

~station. Both disks are to be. Slmultaneously

25

‘rotated.
Jocal cireunits T IT III each of whieh includes

At both stations are provided:-the

four electromagnets. Ior each series of elec-

tromagnets there 1S & set of terminals 13, 14,

The m.:wnets 14 the
Those

15, 16, 17, 18, and 19.
bet I are connected, say, in series.

in the circuit II are connected in a differ-

- 30

35

ent way, while those in the circuit IIT are
connected instillanotherway. Themagnets
in corresponding local circnitsat the two sta-
tions are connected in identically the same

way—that 1s, the connections of the magnet .
in the loecal cil*cmt I in the tl&ﬂSIﬂltTlH”-bt&— |

tion is the same as the connection of the mag-

nets in the circuit I at the recelvmf‘r-statmn

and so on. The. circuit 21, over Whl(‘h tlle

messages are to be mmultaneously transmit-

~ted, contains at each station an electromag-

40

435

50

6o

“acting simultaneonsly thereon will a

net which faces up the respective disks, one
magnet bemff indicated by 20 and the 0131191*
by 2
In operation the magnetism created in the
disk ¢ by the three dlffel ent sets of mawnets
Tect the
man'net 20 and send impulses over the cir cmt

21, which will be received by the magnet 2

and impressed upon the disk . Those 1_m-
pulses which were created by the circuit I at
the transmitting end will be pmked up and

delivered to the receiver 1n the circuit I ab
the receiving end,and in like manner the re-

cewmﬂ-clrcuws II and I1T will select the mes-
sages delivered through the circuits IT and
III at the transmitting-station. After the
disk has passed all of the recording and re-
produemﬁ magnets 1t passes an obliterating-
magnet 5’ whleh cleans off the record so th..-,tt
it may be presented to the recording-magnets
In condition to receive a new portwn ot the
message. |

As pomted out hereinbefore, it will be seen

that it is possible to isolate or individualize

each message either by changing the connec-
tions of the magunets or by ehanﬂmrr their
distance apart. IIence in the clfums which

follow the expression ‘“altering the relation I

The same is the

With the apparatus equipped thus

3

these met,hmls of 1801.‘:11311]'3‘ or indiv 1dualmn_g.

It is also pointed ont that since the magnets

may act upon the same or different nm?'netle o
70

bodies without producing a change in the

mode of operation a plurality of bodies is -

quite the practical equivalent of a single:
body, and while the claims refer only: to-a

single magnetic body it is to be understood

:tha,t a plu 1‘3,11ty of bodies are to be considered:

mere]y as parts or divisions of a single body

and as such covered by the claims.

75

- Having described my invention, I claim—

1. The method of storing a phn‘ahty of -

--1]1655&9‘6&: Or Sig nals for _Sleseqllezlt_reproduc_-

tion, which consists in establishingin a para- -

magnetic body a series of magn’etic‘cmdi--
tions corresponding toa message orsignaland-
then superposing or esta,bllshmw another se-

ries of magnetic conditions in sald paramag- 85
netie bady within the range of the first series

of magnetic conditions and correspondingtoa.’

.second message or signal and so on superpos-
| ing series of mfwnetm conditions corr espond-

m_n' to- resnectwe messages or signals.

m essaﬂes orsignals for subsequent reproduc-

then superposing or e&,tabhshmw two other
series of magnetic conditions in said para-

‘magnetic body within the range of the first-

mentioned two series, the Seeond two series

and eorrespondmw to a second message or

signal, and so on superposing or establishin’g_ |

two corresponding series of magnetic condi-
tions for each message all within the same

. =9¢J -
. The method of stm'mg a plurahty of -

‘tion, which eonsists in establishing in a para- -
mawnetlc body two series of mfwnetm condi- -
‘tions similar in all respects to eaeh other and
corresponding to one message or signal and

05

100

-being similar to each other in every respeet S

105

range on the pammawnemc body, substan- |

tlally as described.

. The method of storing a plurahty of
messaﬂes or signals for subsequent reproduc-
tion Whu.,h consists in establishing in a para-
magnetic body, two series of mag netic condi-
tions similar in all respects to each other and

| cm*respondmﬂ* to the message or signal, then

superposing or esta,bllshlnn‘ two other series
of magnetic conditions in said magnetic

‘body %1m11ar in all respects to each other but

differing in relation to each other from the
re]atlon existing between the two serles first
mentioned, md second two series being es-

tablished in the sald paramagnetic body

110 .
115

I20

within the range of the two series first men-

tioned and so on superposing or establishing

two corresponding series of magnetic cond1-

tions for each message all within the same

range on the paramagnetic body and the re-

125 "

lation between each two series differing from

that between every other two, substantlally

as described.
4. The method of storing a plurahty of

messages or signals for subsequent reproduc-

tion Whlch conmsts in simultaneously causing

I30

of the electromagnets” refers to e1ther of | a plurality of electromagnets to establish hLe |




‘netie cond1t,10ns a,t el

'mm‘fuetm COHdlthIlS at a plurahty of differ-.
ent locations on a moving magnetic body,
said magnetic conditions corresponduw to

and bemfr produced by one message, then

altering the relation of the electromagnets
and again causing them to establish like mag-
plurality of dlfferent.

locations on said moving body, said magnetic

conditions corlespondmfr to and bemﬂ' p1o-

10

15

duced by a second message, and so on, for

each message altering the relation bebween

the magnets and then establishing the mag-
- netic GOHdltIOHS therewwh substantlally as

described.
5. The method of stori ng a plm-ahty of

messages or signals and. subsequently repro-

(111(31[10‘ the same which consists in establish-

ing in a paramagnetic body a series of mag-

: netlc conditions corresponding to a message
or signal and then superposing or establish--

20

' '%ald paramaﬂnetlc body Within the range of

ing ancbher series of magnetic conditions in

the first series and corresponding to a Seeond

message or signal and so on superposing dif-
ferent series of magnetiec conditions corre-
sponding to 1'espect1ve messages or signals,

-T.

and t-her.l causing any one of sald lespectwe j

699,630 '

erle,s 0f marrneble condwlons to mﬂuence a
receiving a,ppa,mtus sensitive thereto. -
- 6. The method of storing a plurality of

| messages or signals and subsequently repro-
duemw the same, consisting in establishing
ina. pdl‘&lﬂﬂ“‘ﬂ&tl(} body
netic conditions similar in all. I'espects to”
‘each other and corresponding to one message

two series.of mag-

or signal and then superposing or esbabllsh—

ing two other series of magnetic conditions
in smd paramagnetic body mthm the range
of the first-mentioned two series, the second'
{wo series being similarto each Other in every
‘respect and correspondmfr to a second mes-

30

35

4

sage or signal, and so on superposing or es-

ta.bhshlnﬂ' two comespondmw series of mag-
netic condltlons for each message all within
the same range on the paraman’netlc body
and then causing any one of said pairs of se-

ries of mfwnebm condlmons to influnence a re- -

ceiving. appamtns sensitive thereto. |
In testimony whereof I have hereunto sel

my hand in the presence of two witnesses.
PEDER OLUI‘ PEDERSI‘N

VVltnesses
EIiNnAR G. LUBCI{E
EVIIL SGHACK IIAG]“HANN
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