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To all whom it may concern: -

Be it known that I, Erias E. RIgs, a citizen
of the United States, and a resident of the:bor- |
ough of Manhattan, in the city, county, and
State of New York, have invented certain new .

and useful Improvements in Apparatus _for
Recording and Reproducing Speech, .&e., of
which the following is.a specification. -
- My invention embraces certain new and use-

ful improvements 1n apparatus for recording |
and reproducing speech and other sounds or

impulses electromagnetically, by which vari-

ous new and useful results, as well as econo-

miesin operation, are produced and by means
of which the apparatus is better adapted to

“commercial requirements than has heretofore
- * been possible. e
My present invention relates more. particu- |

larly to maghetic phonographs,telegraphones,

or telephonographs of that class in which a |
magnetizable steel wire or ribbon that .is

wound from one spool or drum onto another
is employed as a carrier or base for the mag-
netic record. When such records are in the
form of an endless band or belt, their capacity
for receiving vocal or other records is greatly

limited, although their capacity for reproduc- |
ing .or repeating their contained records is
practically unrestricted, owing to the endless
nature and uniform direction of motion of the
band. Such capacity for repetition of a rec- | _ -~
| owing to its: purity of expression, my mag-
‘netic phonograph or ‘‘telegraphone” prineci-
| ple is peculiarly well adapted) militates seri-
| ously against its adoption. In view of the
“high initial speed of the record-wire and its
feeding mechanism a very much higher re- o
| turn speed or reverse feed for the purposeof
cutting down the time consumed in resetting =~
the instrument is inadvisable, because ot the

ord either after its original impression or sub-

sequently thereto is in many casés highly de-

sirable and for certain eommercial purposes

indispensable. . Yetin view of the high speed

of the wire or ribbon necessary in.phono-

araphs of this type such band or belt records

are impracticable for most commercial pur-

poses in which voice-records are employed. |
On the other hand, when a long record-wire

is wound upon & spool or drum capable of con-
talning, comparatively speaking, an unlimited
length and is from thence wound upon a re-

ceiving spool or drum either in the processof |
receiving or of reproducing its record several

new and serious difficulties arise that for many

purposes malse also this method commercially
impracticable. Among thesedifficulties Imay

mention the following:

. First. If such ‘‘long” containing-wire be |

operative condition of the service.

| apwound: from its original containing-spool

for the purpose of receiving or being charged
with.a vocal, musical; or other record and then

immediately utilized to:reproduce the record

wound upon the receiving-spool, it cannotbe -
55

| thus impressed upon it,:but must first be un- =
wound from the receiving-spool back onto the
containing-spool and must then again be start-
| ed on its forward journey until it has again
| been fully orto the desired extent woundupon 6o
the receiving-spool, which operation, it will

be evident, consumes considerable time.
- Second. 1f .during such return operation |

the reproducing-electromagnet or one ormore

‘reproducing-telephones are allowed to remain
in circuit, the impressed record will be repro-
| duced in a backward or reversed direction, -
‘which is highly objectionable and irritating,
particularly wherea number of telephonesub-
70

scribers, for example, are served from a cen-

tral transmitting-telegraphone. 1f the repro-
ducing-magnet or transmitter be cut outof
circuit during the rewinding of the wire, the
‘blank interval resulting may be mistaken by
5.

distant. auditors as a cessation or as a non-

“Third. In the case of coin-operated or
““ nickel-in-the-slot” apparatus, in which per-
manent records only are employed the in-

ability of providing a continuous and uninter-

80:: '

rupted succession of reproductions (for which,

increased wear and tear on the feeding mech-

anism and the danger of breaking the record- .
| wire, which latter for selections of consider-

able length must be made quite thin. ~

tions in order to render the production com- -

100

| 9'{0_" | -

" Fourth. For phonograph-records contain- 95
| ing instrumental selections consisting of al-
ternate parts (such as a main theme and re- -
frain or chorus) that requires several repefi-

plete—as, for example, records -containing 100
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dance-music whose proper rendition might
consume a considerable period of time—a very
long, cumbersome, and expensive record-wire
and containing - spool would be required,

whereas by means of the apparatus forming
the subject-matter of my present invention,

as will shortly be apparent, only a fr s,ctlornl
part of the total length of the record-wire will

be requisite.
Fifth. In instances where very long wires

are used, particularly on phonograph 1nstru- |

ments designed principally for use with
shorter records, such long wires are objection-
able owing to the distortion of the record when
wound and unwound on spools the operative

diameter of which is continually changing in

an inverse direction with respect to each other,
to overcome which would require special dif-
ferential gearing or other compensating de-
vices of greater or less complexity.
Sixth. Under the existing long wireor reel
method of operation, more eSpeelally in tele-
phonograph work, if it is desired to impress
only part of the carrier-wire with a record or

message such part must first be retraced or

rewound before it can be read to its original

starting-point, which must weneral]v be as-.
certained by experiment or con jecture. 1fthe

length of blank wire remaining on a partially-
eharged reel is too short to receive an addi-

‘tional message, the entire charged portion
~will have to be wound back and the older or

obsolete records at the commencement of the
coil be expunged betOI e addltlonal matter can
be received.

Seventh. While part of the lenu'th of the

" telephonograph - record wire is in use, the

.40

50

55

6o

oreater bulk of it (that wound upon the Spools ‘
- or reels) is inaccessible.
only ephemeral value or perhaps of no interest .

A single message of

whatever to the recipient cannot very well be

omitted or wiped out from the tape asitis being {
received, but must take its placeor itsequiva- |

lent in space among the more valuable or per-

manent despatchesor records. While one mes-
. . {4 b .

sage is being ~ reproduced” or " retransmit-

ted” from the wire another cannot be simul- |

taneously ‘‘recorded” and °‘stored” therein,
should this be desirable, since only a small
portion of the total length of the coil 1s ex-
posed. -

In short, the existing types of telephono-
oraphsor telearaphones of the class at present

under considération while possessing many

features of scientific interest 1n their develop-

ment up to the present time are yet lacking |

in certain important features, more eSpecmlly
in connection with thelir use as magnetic pho-

nographs that are thought to be more or less
essential -.to their successful commercial ex--

ploitation and which it is the ebJeet of my

present imvention to supply
By means of my invention 1 am enabled to

retain all the practical advantages of the end-
65 less band or belt variety of telegraphone in |

‘pressed thereon.

so far as immediate and unrestricted '1epeti-—j .
tion and accessibility of the record or any de-
sired portion of the same 1s concerned, while |

at the same time securing all the beneﬁts of

the long wire or spool system. In fact, I am

o

enabled in addition to the foregoing to obtain

certaln other valuable advantao'es and econo-
mies which have not heretotore been possible.

of attainment with either the belt or coil tvpe.- |
| 75

of apparatus.

This invention not on]v permlts me te over- .

come the various difliculties, ‘among others,

hereinbefore spemﬁcallv enumerated inasim- - o

it is believed will elevate the instrument from

limited range of usefulness. -

ploying two oppositely running coils of wires

- or rlbbons designed to serve as the carrier or

‘ple, ingenious, and ‘inexpensive manner, but - .
R: R
its present restricted field to a practlea,lly un-- -
These various

‘advantages I -obtain accordmtr to one form of
‘my apparatus by the simple expedlent of em-

base for the record or records, each of said -
wires or ribbons being separatelv mounted

upon its own containing and receiving drums

‘spools, or reels in such a manner that one wire
of the pair is being wound up on its receiving-

drum while the other wire 1s being unweund

90

| from its containing-drum,. the two sets of '
| drumsbemgamult&neous]Va,ctua,ted ordrwen: .
by a motor of any suitable form that is pref-

95
erably common to both and to which thedrums

may be geared or otherwise connected. Are-

erably sccomphshed automabmsllv ‘means be-
ing provided, however, to permit of changing

‘or reversing the direction of motion of the

two sets of Spools or drums manually when-

versing switch or gear is provided for chang- ~
{ ing the relative directions of motion of each =
set of drums when the wire on one set has

100
been unwound, and vice versa, this being pret- -

ros

ever desired or for reversing the direction of
motion of the record wires or ribbons at any

intermediate portion of their travel, so as to

‘permitof the recording reproductlon orelimi-
nation of any mtermedla,te portion of the rec-

IIO

ord orrecordsat w1ll as herematter more tullV _

set forth.

TIn another form of my appa,retus which I_ '

have designed more espemallv for use as a "
‘magneftic phonowraphmthat is. to say, an in-
strument designed chiefly for the reproduc-

115

tion of porteble or mterchangeable records

previously impressed upon a wire and carried

upon a suitable containing spool or drum—I

make use of a simplified arrangement. It

will be clear from a, further con81derat10n of
the underlying principle of my present. 1n-

126

vention that its objects may be carried out
equally well whether the two wires them-

selves run 1n opposite directions or whether

125 -

the two wires run in the same direction, but-
have their respective records oppositely im-

spools 1 can plaee my entlre record ere ona .

It follows from this that
instead of using two separate containing-

I3C:
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single spool, thus greatly simplifying the con-

‘struction, which is particularly advantageous

in the case of phonographic instruments of
the type referred to that are designed for use
with portableorinterchangeablerecords. -In
other words, I simply take a record- -wire of

any desired lenﬁ‘th which may previously be |

impressed or cherged with a magnetic record

" or series of such records, bend this wire at or

1Q

15

20

ready for operation.

near 1ts center, fasten the bent portion to a
containing spool or drum having preferably

a slotted central dividing-diaphragm, place

the spool on a revolving shatt, and simulta- |

neously wind both halves of the record-wire

upon the spool, one at each side of its central

diaphragm, respectively. This containing-

spool ‘may then be placed. in my improved

magnetic - phonograph apparatus, the.. two

loose ends of the wire being clamped or oth=
erwise attached to the two halves of a similar
receiving - spool, and - the .instrument.is.then
Toinsure uniform feed-

ing, the apparatusis provided with gmdes for
evenly laying on therecord-wire as 113 1s Wound

25 -upon the two halves:of the spools.- -
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65 tiv ely an end elevablon a top or plan Vlew, a,nd | spective shatts

The features above set forth, together mth.

various other modifications and details of my

invention, will now be more particularly de- |
sceribed and will be readllv understood by ref—

erence to the. drawmgs in whlch-———~ )

- Figure 1 is a plan view, partly in seetlon -.
of my 1mproved telephonograph or tele-
graphone apparatus provided with a double
set of spools, the wire-feeding mechanism and
the recording, reproducing, and eliminating
electromagnets being omitted for clearness
‘of illustration.
- grammatically the direction of travel of the
two wires and their respective spools when
the type of driving-gearshown in Fig. 1 is
- employed, the lower wire shown in Fig. 3 be-

Figs. 2 and .3 illustrate dia-

Ing in practice maintained horlzontallv par-
allel with that of Fig. 2 by means of suitable

ouides (not shown in the diagram) over which |

it is passed. Fig. 4.1s a diagram showing
the method of impressing a ree_ord or records

upon a long wire designed for use with a sin- .
ole containing-spool.

Fig. 5 1s a diagram,
and Fig. 6 a plan view, showing the impressed

~wire of Fig. 4 attached at 1ts center toacon-
taining-spool, with its loose ends wound upon
a receiving-spool, said spools being of thesub-
divided form, such as preferably employed
by me in using my invention for phonograph

work. Figs. Tand 8 are detailled views, partly

indilagram, of twotypesof reproducing-mag-
nets adapted for operation with my duplex-

wire phonograph instrument. Fig. 9.is a de-
tatled diagrammatic view showing one of the

two sets of recording, reproducing, and elimi-
nating electromagnets and guiding-rolls em-

ployed-by me when my invention is used as a
telephonograph or telegraphone instrumentas
in Fig. 1. Figs. 10, 11, and.12 are respec-

~and reeewmg spools.

paratus: or mawnetowraphophone
‘ceiving-spool” . is .meant the. spool reel, or
drum upon which: the wire .or .other reoord-._'..-.:_'_---.:
carrler is temporarily wound when the appa- .
ratus is.in operation and from which it is.ul- .~
+ tlma,tely wound baok upon the eontammcr-'_-i 100
_Spool ' S

| a side elevation of one form of my improved
duplex-wire magnetic phonograph, parts of.
casing in each view bemO‘ removed for olear-

ness. ot illustration. L
Like characters of leferenoe mdlcate sum-—;

lar or corresponding: parts in all the views.

Referring now to Fig. 1, A and B are the
CODE&IHIDU‘ spools or drums carrying the mag- -

netizable reeord-—wwee @ and b, respectively,

while A’ and. B" are the receiving spools or

drums- upon_whloh,these wires are wou_nd'_-é_}-.-

when the instrument is in opera,tlon
be understood that:the terms
and *‘ receiving ” as here used, especially when

my instrument is used both as a recording and

these epools are alternatelv both contmmng

By the term ‘‘ contain-
| ing-spool” as herein: employed 1is therefore_

conta.mlncr”' o

| So“_'--f. -
_reproduemw app&mtus or telephonocrrapho-:_
phone,asin Fig.1, arerelative termsonly,since . =

meant-the- spool reel, or drum that originally L

contains the. wire. Whloh is to receive a mag-
netic record when the instrument is used for =~ . -
| the reception: of distant messages in the ca~ .
| pacity-of a recording apparatusor telephono-
- graph or tha,t whleh originally carries the = =
| charged wire containing a magnetic Iecord.- o

that.is to be locally reproduced when the in-

9¢

strument is used-merely as a reproducmo' ap-

By

re-

In Fw' 1 the spools A and B are mounted
so as to revolve loosely upon a common. sup- -
porting -shaft ¢,. while spools A’ and B are

‘similarly mounted upon a-shaft & parallel
therewith and at a short distance therefrom.

These shafts are clamped or otherwise sup- R
ported at their center upon uprights or brack-
ets ¢’ &', forming part of a base plate or frame

Ef

tion.

shown in connection with the spool A’..

Pm.otallv mounted upon the. frame K by
mea,ns of upper and lower trunnions, the up- =
per one of which, ¢, extends through and has
its. bearing in a central brldcrmcr-plece (not .
shown) extendmg across the frame, is a driv-
ing-motor K of any suitable type—as, forex- N
ample, an electric motor of light constr ue-—"-fj‘--_-_
"The armature-shaft of thls motor i1s -
provided with beveled friction wheels or pin-~ -
ions f f, that-are capable:of being bI‘OUO‘ht:'.;},.;f,f:;'f:
into operative relation with similar fr iction M
wheels or gears /' " " /', to which the in- . .
ner heads of the several spools may eitherbe - = -
permanently fixed or are preferably remov-. = -~
ably attached by means-of bayonet-slots en-
gaging. with the heads of studs F” f” as

110

115

Slllt:'-'l?
able means, such as grooves or collarson'the -
shafts ¢ and d, are employed to retain the .

beveled wheelsin hxed posmon upon thelr re-
I - 1390

X 20
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The bevelec pinions 77 1n the position-of | one or more of the maﬁ'nets over one w1re—-——_{:} -
the motor. as illustrated, have been brought | say ¢—are active the magnets over the oppo-
into contact or engagement with the beveled | site wire { are cut out of circuit or rendered
wheels or gears to which the receiving-spools | inactive. Thisoperationof cutting in andout - -
¢ A'and B'are secured. These spools are now | ofthe oppositesets of electromagnets is prefer- .70 -
revolved by the motor, (whose direction of | ably accomplished eutomatlcelly by means of -
motion is preferably constant,)so as to cause | suitable switch-contacts, such asshownin Fig. -
the wires @ and 6 to be wound thereon in the | 8, whenever the -direction of motion of. the S
directon of the arrows from the containing- 'spools is changed, as by the action of turning =~
10 spools A and B. - These latter being now free | the drlvmﬂ'-motor F upon its pivoted support 75 ”
from contact with the pinions 7 7 are at lib- | when the end of a record or that pOI‘thIl of
erty to unwind, the arrangement of the parts | the record contained upon the wire of one -
being such that there is just sufficient friction | spool is reached. Means may be and pref-
between the containing-spools and shaft to | erably are provided, however, for manually .
15 keep the wire reasonably taut while it is be- | includingione or more of the cut-out magnets 8o
ing unwound. -~ When the two wires havebeen |-in circuit whenever this is desirable. In spe-
~ fully or to any desired extent wound upon | cific applications of my invention where such
the receiving-spools, the motor is turned | manual switching in of the temporarily-idle =
about its pivoted axis, so that its pinions come | magnets  is unnecessary or undesirable the
20 into contact with containing-spools A and B, | two opposite magnets or sets of magnets may 85
which we will assume are now empty, and the | be mounted upon .a a rocking lever as shown =
wires will thus again be wound upon the con- | in Fig. 7. This lever may hkemse be oper- -
taining-spools, the receiving-spools being now | ated either automatloa,lly or by hand, so asto .~
the trailing instead of the driven spools | alternately bring one or the other mao*net or
25 Fastened to the upright lugs ¢ of the frame | set of magnets mto operabwe rela,tlon to their 90 |
E' and extending across or br idging the same Erespeotwe wires. .
“at a.point below the line of travel of thewires | The operation of my 1mproved telephono— .
. a and & 1s a removable supporting-plate upon araph instrument as far asdescribed willnow
. which are mounted two sets of the guide-rolls | be understood. - ‘Assume  that the. Spools A
30 and two sets-of the electromagnets that-are | and B are eaoh loaded with a blank wire upon 95
" shown diagrammatically in Fig. 9. The two | which it is ‘desired to impress -a record oon—f‘?f?“a
~ sets of rolls and electromagnets are mounted | sisting, say, of a series of messages arriving =
“upon a sliding base mpable of a transverse | over a telephone from some distant transmit- o
motion along the bridging-plate, each set be- | ting station or stations.  The i impressing or
35 ing directly over 1its respectwe wire @ or 0. recordlno‘ electromagnet 1 over the wire « is . 100
Inasmuch as one form of sliding base con-. 1ncluded in the local telephone receiving-cir- .
taining guides and electromagnets isshown in | cuit in the usual manner and the mstrument_jf;;ﬁjL-;ff,-;fj'--fz'ﬁ'_;
and will be described with respect to the ap- being started in motion proceeds to impress -~
paratus represented in Figs. 10, 11, and 12, it { a magnetic record of the message or messages:. = -
" 40 has not been deemed necessary to illustrate | upon. “the moving wire as it is being wound.--;jiff?s_‘.
| this feature as employed in connection with upon the reoewmb’-spool A, thls process con- -
the type of apparatus represented in Figs. 1 | tinuing until the whole of the wire originally
and 9, as the construction and operation of | upon Spool A has been transferred to spool = °
the same will be readily understood. Infact, | A’. In the meantime the blank wire b has
45 no special transverse feeding mechanism for_ been transferred from its original spool B 110
1 the sliding base other than tha,t furnished by | to the spool B'. - When this doub]e transfer =~
i: the ere—u'mdmcr rolls will be necessary, since | has taken pla,oe the motor F, with its trlc-'.'__'i;?f__j"?'__'.
the natural COI]IDG‘ of the successive turns and | tion wheels or pinions 7 £, changes 1ts posi- . -
layvers of wire on the two receiving-spools | tion, (by means of one of several agenciesthat.
tro will ordinarily insure a uniform to-and-fro | I may employ for this purpose, as hereinaf- I15°
feed and produce an evenly-distributed de- | ter desorlbed ,) so that said friction wheels or -
posit of the wires in recrular I&VBIS upon the._ pinions f dlsenga,a*e themselves from the. =
spools. | wheels or gears F" #' of spools A’ and B'and
From an inspection of Flg 9 it will be seen | are brought into engagement with the oppo- -
55 that the wire ¢, moving ‘in the direction of | site wheels or gears 7 J' of the emptied 120
the arrow, passes in succession under three | spools A and B“r which now become receiv--
separate electromafrnets I being the impress- | ing-spools 1n thelr turn and draw the wires ¢ -
ing, R the reproducing, and E the eliminat- | and & upon them from the spools A" and B/, = .
ing magnet. One, two, or all three of these respectwely, said wires now traveling in an_,_ﬁ;;_;
60 magnets may under certain conditions be in | opposite or reverse du ection from tha,t 1nd1-.:'*1_;13 5}1
use at one time, as hereinafter explained, | cated by the arrows. The change in position =
although 1in desorlbmw the operation of the | of the motor F has at the same time caused the
instrument 1t will be well for the present to | magnet I over the wire ¢ to be cutout from and
consider them singly. It should be further- | the oorrespondmﬂ* magnet I over the wire dto -

'ln-llI.‘
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that now the wire 4is being impressed with the

transmitted messages, while the wire ¢ is being | de . me .
| reproduction of the messages or other record .

idly wound back upon its original containing-
spool’A. This process continues until wire ,

which may thus be regarded as a continua-
tlon of wire «, has been fully impressed, where-

upon the parts will again have assumed their

- original position, with the difference that the
wires upon both spools are now charged. = If

1t be mow desired to reproduce the record
thus impressed upon the wires, the reproduc-

ing-electromagnet R, located over the wire

- &, 15 cut into circuit with a suitable local tele-

20

25

30

35

45
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phone or is included in a telephonic transmis--
“sion-circuit if the record is to be transmitted

to one or more distant points or stations in the
usual manner or inone of several ways here-

tofore invented by me, which need not here.
be described, since these form.no part of my

present invention. The circuit of the repro-
ducing - magnet R of wire ¢ having been

closed, the motor F is'started, and the wirea
1s. thereby. wound upon spool A’, traveling .
- once more.in the direction of the arrow. The
record previously impressed upon the wireis
now rendered audible by the telephone or tele-

phones that are included in cireuit with. the:

half of the record by means of the reproduc-

ing-magnet R over the wire 3, which has sue-
ceeded or taken the place of the first-men--
tioned reproducing-magnet in the telephone- |
circuit. Now it will be evident that by the

time the last half of the total record, that on

wire , has been fully. réproduced the first |
half of the record, that on wire ¢, will have
heen returned to its starting position or,.ln {

other words, will have reset itself. The in-
strument is therefore once more in 2 position
to immediately and without a moment’s delay
go through the operation of repeating its rec-
ord and if left to itself would continue to do

so indefinitely. It will be clear, therefore,

that in the operation of my improved tele-

phonograph, as hereinbefore stated, no time.

1s lost in rewinding:or resetting the instru-
ment, that it is always ready to receive or re-

produce a message or messages, and that rec-
ord-wires of any desired length may be used |

thereon without the disadvantages inherent

employed.

If 1t be desired to
simultaneous recording and reproducing, the
circuits of the magnets I and R at one side of

the instrument are both closed, so that the

magnetic waves or charges impressed by I are

use the instrument for

-reproducing - magnet, and.-the messages .im= |
pressed on the wire are thus successively re- |
‘produced in proper order precisely the same as
they were originally recorded. .When wire |
@ has been fully wound on spool A’, the mo- |
tor K 1s again shifted, as before, causing wire |
6, which .has in the meantime been again |
‘wound upon its receiving-spool, to move from
- spool B’ to spool B and to thus reproduce its

" 1n all previous apparatus of this type hitherto |

iy

1mmediately re

8
-

abled by my invention to simultancously im-
-press=a’ 'mess_étgef’fénE,‘one;f"mre;w‘hlle the other
1s reproducing a different message previously

pro_duéed. bV R,'_éithe_i‘_]o_ﬂééﬂ'_l,sr. ._

or at a distant point, as desired. 1t only one .

s required, the circuit of magnet E is also

closed, so that the record is eliminated or ex-
‘punged from the wire immediately after its -
reproduction, as has been the practice here-

70 -

records. It isfrequently desirable, however,

to wipe out a portion of the contained record

'7--5';’

without interfering with another or later por- o

tion and to do this, if possible, without sub- -

jecting either the operator or auditors to the

and other objections arising from the neces- ¢
sity of retracing or rewinding the wire or of
leaving blanks -therein as a resilt: of such .-

elimination that cannot be immediately or

satisfactorily filled. . By my invention I am

enabled to readily accomplish this result, since

by means of my duplex-wire instruments I
‘am given immediate access for this purpose
{ to practically one-half of the total length of
‘the record - wire instead of to only a few
inches.of exposed wire, as was the case prior
to my ‘invention.. T am. furthermore en-
| to simultaneously im-

. .

impressed. thereon and: to. accomplish other

-time-consuming practice and incidental delays

8o

go

95

‘novel results of greater or less importance. -
In-other words, suppose it is desired to elimi-
nate.the record or partof the record contained
on wire @ of Fig. 1 while wire  is reproduc- .

Ing or rendering its record. = All that is neces- 100 -

sary is. to manually close the circuit of the

‘the desired erasureisto be made. If the en-

tire record on wire ¢ is to be expunged, such
as might be the case if the wire were required

{ for. the reception of new impressions, the old

eliminating-magnet on that side (a) for the. S
necessary spaceof timeandat the pointwhere

105

record can be eliminated and the wire simul-

taneously charged with such new. impressions
without reversing or stopping the instrument 1
or-in any way interfering with the rendition
-of the record on wire 4. - By reference to Fig..

91t will be seen that the order of arrangement =~

mal direction of travel of the respective wires

of the magnets 1. R E with respect to the nor-

is such that as the wire @, for example, travels

_point thereon. first passes under the im press- .

ing, then under the reproducing, and finally

under the eliminating magnets. When the

the elimibnating-magnet before the

120 o
‘wiretravels backward, however, it ap proaches =
Dalli . | heimpressing-. =
magnet, so that the results just recited become HES

practicable—that is to say, the old recordis =~

expunged from and a new one impressed on 125
one wire while the other is reproducingor re- -~

4

peating its record. Although such new or - L
filled-in record is 1mpressed under the condi- .

tlons just named in a direction opposite from

" the normal, this makes no material difference

125 .
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in the operation of -the instr ument. prowded

the record on the second wire is also etpuno‘ed 1

after its reproduction in order that the direc-

tion of the new record to beimpressed on botli
wires as a whole will be uniform when sub-
sequently reproduced by the instrument.

Should it be desired to frequently use the in-
strument in this manner, a supplemental re-
producing-magnet R’ may be placed in front
of the 1mp1essm0'-m.:w*net 1 at both sides of

the instrument, so as to permit of simultane-

ous recording ‘md reproduction when the nor-
mal direction Lof travel of the wires is reversed

as just described.

When the driving arr a,no*ement shown In
Fig. 1 is employed l:)V me, the position of the

wires ¢ and b with relation to their respective
spools is as illustrated in the diagrams 1n
Figs. 2and 3—that is to say, wire a travels to
and fro along the upper and wire 6 along the
lower portion of their respective spools. -

them to the same level and maintain them at

a fixed distance from and parallel with each

other. 1am, however, by no means restricted

to this method of drwmﬂ' nor to the diagonal |
| the series of spools are rigidly secured to their

respective shafts and revolve simultaneously,
and I will therefore limit the further descrip-

disposition of the containing and receiving .
spools on opposite shafts, as shown nor am T

limited to the use of only two pairs or sets of

such spools.
before proceeding to a description of the re-

~maining figures to dwell a little further upon

" these features of my present invention and to

- 35

50

55

60

type of long-wire telegraphones heretofore

later messages.

explain the arrangement and advantages of

the same 1n the lw'ht of what has already been

said when a,pplled to that class of appsmtus '_
1 carry. twelve (12) °

wluch I have termed ° telephonoa'ra,phs
tele[)honowrsphopllones

Under ordinary circumstances when my in-
struments are used for the reception, record--

ing, and reproduction of signals, messages, or
other intelligence from a dlstanoe——that is to
say, when employed as a telephonographo-

» phone—-itisnotnecessary thatthespoolsorthe

wire contained on the same should be remov-

able, since such records are usually of a tran-
sient character and are expunged or obliter-

ated after a certain interval to make room for

is desirable to provide a sufficiently long wire
to contain the messages, stock-quotations, or
other information that may be received, say,

during a business-day of six hours, and, fur-
thermore, to permit of ready access to or per-
mit of the occasional reproduction of the mes- |
sages or quotations that may have been re- |

ceived during any specified time or hour. It
will be apparent that for obvious reasons this
cannot be accomplished with the ordinary

employed. To accomplish this result in ac-
cordance with the principles of my invention
hereinbefore set forth, I make use of an appa-

6 ratus substantially SImlla,r to that shown in i tive wires.

As
already stated, both wires are passed over
ouiding-rolls¢ ¢ g g, (see Fig. 9,) which raise |

1 mayv be permitted, therefore,

ing considered one set.

In such cases, however, 1t |

T e

: Fig. 1, excc*pt that the oonta,lnm@-spools are

mounted on one shaft and the receiving-spools

on the other.

Moreover, Iemploy anydesired

number of pairs or sets ot such spools, all the =

containing-spools being on oneshaftand all the
A sultable; kS

receiving - spools on the other.

70 |

ClI’lVlIlG'-mOtOI‘ is provided, the transmitting- =~
gear of which is so arranged as to drive first .
one and then the other shaft so that the di-

rection of travel of the several -wires (which

75

in this arrangement ha,ve the advantage of all
running Darallel and in the same plane with

one another) is alternately - revelsed as al-_;'_
- readv described. - L

The several sets of. spools when more thm

secured to their respective shafts, so as.to

| 8...0 .
one set is employed may all be permanently

simultaneously revolve therewith, or, if de-

sired, they may be looselv mounted thereon
in pairs, so that each pair is capable of being
brought into action successively by means of

a smtable shifting device operated by the re-
Velsmg-gear in any well-known or desirable

manner.

‘The objects in view are, however,
attained in a more simple and in some re- |
spects a more desirable manner by means of

an instrument of the former type, in which . o

- 95

tion of l;he a,pps,rat,us to an mstrument of tlns

type.. - )
| Let us assume tha,t the 1nstrument 1s pro-
| vided with two shafts, suchas cand 4 in Fig.

100.

1, of sufficient length to contain six (6) sets 10C
ot spools, the four spools shown in Fig. 1 be-

shaft d twelve (12) “‘receiving-spools.” The
two drwmﬂ'-gea,rs may be located either at the
center or at one end of their respective shafts,

‘Shaft ¢ will then
conta,mmo—spools” and

105

_wh1ch latter are journaled at or near thelr ._
‘ends in suitable bearings. o
‘are carried over sultable guiding rolls or
‘orooves formed in the transverse sliding

frame. already descrlbed which is mounted on

The twelve wires

170

a fixed frame extendmﬂ below the wires

across the entire width of the instrument.

The electromagnets employed by me withan

instrument of thls description vary somewhat

| 1.'1"5___

according to the particular uses to which it 1s

to be put.

Preferably, however, I providea |

principal set of electromagnets comprlslnu‘,,-._ﬁ
two rows, such as shown in Fl«r 9, each row =

consisting of animpressing, repr oducmg., and

120

ellmlnatlnc' magnet, the order of arrange- =
ment of the @ and b rows being reversed. In

addition to these 1 provide an auxiliary set =
of twelve (12) reproducing-magnets, one for

each wire.

‘The principal and auxiljary maﬂ'—- T

125

nets are mdependently mounted upon the .
sliding guide-frame, so as to partake of its to- .
and-fro feeding motion, and thus maintain =~
their pOsltlon of alinement over their respec-

l‘he aumllal y

ecmets in othel .

T 3,:‘5,..'_:
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respects are stationar v but the twm row or
set of principal macrnets which are together

mounted upon a eupplemental S]ldlnﬂ' sSup- -
port, -are capable of fraversing the entire
width of the carriage and are so erranged as
to .be auntomatically moved across the same
by a step-by-step motion in such a manner as
to be brought in succession over each pair of

the six sets of wires as the same are succes-
sively impressed. The length of wire on each
of the twelve containing:spools is substan-
tially the same, the total length of wire on

the machine bemo thus leided into twelve.

equal parts. In order to permit of slight dif-
ferences in length of the various wires, due
to unequal expansion or other cause, as well
as to relieve the wires of. undue strain and
possible danger of breaking when the instru-
ment is started in motion or reversed in di-

rection, 1 pass each wire in the form of a loop
over a Sultable compensatmg pulley or pul-

leys, as indicated at g-g’ in Fig. 9, ‘these pul-

leys being adapted to yield to sho'ht mequa,h--
ties 1n tension of the wires and to take. up

any slack at the time of the commencement
of' the winding and rewinding operations.

to leave a: few turns or any desired number
of layers of wire on each spool without inter-

fering with the proper reversals of the :in-
. - The operation of this enlarged
tvpe of my improved telephonograph or tele-

phonographophone will now. be readily ap-

parent from what has been previously said

with reference to the single-unit- or duplex

type represented in part by Fig. 1. and need'-
not, therefore, bedescribed at length. - It will
suffice to say that when the mstmment 1s |

started and continued-in operation the pri-

mary lmpressing-magnet on the. first or a
wire will record its messages or message there-

on, the corresponding magnet on. the second
or Z) wire being idle.
ing wrapped upon its recewmcr-spool during
the process of receiving ifs charge all the
other wires are being snmlarly (and for the
time being idly) wound upon their respective
recewmmspools “During the reverse travel

or rewinding of . the first- wire .its record is
continued on the second wire by the second-
ary impressing-magnet of the principal set,
the primary impressing-magnet being then_.

cut out. The first wire, as well as the sec-

ond and all the remaining wires, are at the

end of this operation restored to thelr con-
talning-spools..

principal magnets to be shifted one double
step, so that “the primary magnet (active) is
over the third wireand the seconda,ry magnet
(inactive) over the fourth wire of the series,
and this recording process is repeated until the

It
may be here stated; however,. that in- this:
type of my apparatus-it is: not necessary that .
the spools shall be entirely unwound, as it is
perfectly feasible, as will hereinafter appear; .

As the first wire is be-

Cdividuoals..

The next reversal of .direc-
tion causes the carriage that supports the

Whole ot the twelve Wll es. hwe been chawod

o . e

1 . e o .

' ' * " v - ' e
. =:‘ a - .:. . .t

- . EE .

whereupon the carriage is shifted back to 1ts-- :-j -
position over the first paiv of wires, and if fur- .

‘ther messages are to be received the recording..
70
nating-magnets energized,soasto expunge the .

process s repeeted this time with the elimi-

first record by clearing the wire directly in
trontetthelmpreesmﬂ maonets Inthemean-

time, while the machine has thus been acting as -
areceiver and recorder of transmitted intelli-
gence—as, for example, stock or market quo-~
tations in -the shape of magnetic waves or

75 -

charges impressed upon the wire or wires—
this lntellw‘ence may not only be immediately

translated upon its receipt into audible form

3o. .

by means of the reproducing-magnets of the =
-principal set for the information or benefit-of -
customers and others who are present at the
time, but the whole of the previously-record-
éd .intelligence or any desired portion or sec-
tion thereof can be at.once referred to and is

independently accessible for immediate repro- .

duction for purposes of comparison or for the.

the original announcement. In other words,

maﬂnetle tape”’ that is needed

‘benefit of late comers who may have missed = o
9
*'.DOtWIthqtandmtr the great total length of the . -

record-wire or
-for this Kind- of service and which bv my in-

‘vention as. exemphﬁed in the particular type
-of . my apparatus now under consideration, the
‘information recorded thereon is at all times -
| accessible for purposes of r eference, compari-

05

son, or repetition at any one or more of twelve ~

',sepa,ra,te and: substantmlly eqmdlstant points = -
| or subdivisions, each of which is readily dis-
‘tinguishable from the other, not only i in .point
of time or plecedence but also for certain

I00

classes of work in the nature or character of -~

“permits of prompt and reedv reference to such !
information in a manner and with a facility
;a,nalovous to or even exceeding that afforded
in consultmﬂ' the various SUblelSlOIlS chap-
ters, or pages of a printed book. It thas be-
comes poemb]e for instance, without stop- 1T
ping or in any wise interfering with the reg-
ular operation of the instrument in its work ot-
recording and repwducmw new or additional
“matter, to cause it to simultaneously and in- .-
- dependently repeat or reproduce. any ‘desired
portion or several distinct portions of the pre-._._’; |
-vious record for the benefit of oneor morein- =
All of this, it will be evident,can -
be easily a,ccomphshed by the simple expe- =
dient of closing the circuit of, and thereby cut- -
tmg into circuit with, a telephone receiver or

the recorded information, -and accordingly B |

105
1 I.O'
115

recelvers any one or more of the twelve aux- -
iliary reproducing-magnets, six of the wires

of whichare constantly running in the proper

direction for reproducmﬂ' thelr reepectwe por- 125

‘ tmns of the record.

~When nmy apperetue 1S used tox 1ec01d1n0“"""

above cited, the spools may be conveniently

d1V1ded S0 tha,t eaeh pair Wlll hold suﬂ101ent

1 and reporting stock or market quotations, as .  . -._§;

13 o
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wire to contain the record of a separate hour
or other convenient time unit of a regular
business day, so that the transactions pertain-

ing to any given portion of the session may

with certainty be referred to within the limit
of even a fractional part of such time unit by
closing the circuit of the proper auxiliary or
reproducing magnet at any time or time mul-

tiple when the series of spools as they revolve

together are approximately in the position oc-
cupied by them when the desired transactions
were originally recorded. _

To illustrate: Let it be assumed that the
daily session during which such market re-

ports are received occupies a period-of five

hours, extending from ten a. m. to three p. m.,
and that an additional hour, from three to four

p. m., isto be devoted to the recording of news

of a miscellaneous character. The appara-

tus, we will assume, is therefore provided with

six pairs or twelve containing-spools, each
spool carrying a length of wire that, with the
machine running at a uniform speed, will re-

cord the transactions received during a time
It will be evident that

unit of half an hour.
while one division of the apparatus is record-

ing quotations received by it from a distant |

transmitting-station at, say, 2.15 o’clock p. m.

the other spools or subdivisions are in  po- | trary bl _ ’ Oon
‘experienced -observer and are decipherable
even thien with more or less difficulty.

sition to present for immediate available re-

production the transactions recorded at 10.15,
11.15, 12.15, and 1.15 o’clock, respectively, |

any one or all of which may be rendered audi-

" ble by closing the circuit of the.correspond-
ing auxiliary reproducing - magnet. Simi-

35

- press the listening-key of the telephone-re-
ceiver that is in connection with the " 11-

40 ,
- oclock division ” of the apparatus in order to

45

50

55

60

65

larly, if reference to a sale or series of sales
recorded at 11.25 o’clock is desired it is only
necessary for the customer at 2.25 o’clock to

have the transaction repeated to him. With

a little practice it is unnecessary to consult a

clock for this purpose, since the amount of
wire laid on or taken off the series of spools
will visually indicate to an observer with a
tair degree of accuracy the subdivision of the
hour or other time unit represented at any
given moment by the appearance of the sev-

eral sets of spools, although I may employ a

special indicating device for this purpose
where greater accuracy is desirable. o
Under existing methods of recording stock

and market quotations and news 1tems or
similar intellisence the record is usually

printed upon a continuous roll of paper fape,

which generally becomes unwound. into &

tangled mass and must be carefully and la-

boriously passed through the fingersin order

to ascertain the nature of the information
contained thereon, and from the manner In
which-the tape has been fed out by the ticker
references to transactions or information re-
corded earlier in the day are not only difficult
to locate and find, but the act of looking for

length of wire is divided. IR
- Referring now to Figs. 4. 5, and 6, a some-
what different method as well as arrangement

‘them usually involves reading the transac-
tions backwardly or in a reverse direction

from the order in which-they were received.

day is over. It will be obvious from what

number of. applications of my invention,

these difficulties are overcome and avoided

Furthermore, the tape when once impressed -~
cannot be again used for new matter and must 70
be thrown away when the business for the -
‘has been said that by means of the apparatus '

just described, which forms but one of a =

and that the same record-wires may be used
repeatedly day after day, and therefore do
away with the expense and trouble of feeding -

the recording apparatus with new record-car-
rying material, since the record impressed

8o

upon the wires is .expunged either at the end -

of the day’s business or concurrently with the

beginning of business on the following day,
as may be preferred, by the action of the
-eliminating magnet or magnets provided for -

this purpose. Moreover, this apparatus has

upon the eyes that results from reading a

printed slip the characters of which are often-
times poorly impressed and are ol necessity
| greatly abbreviated or in the form of arbi- =

trary symbols that are intelligible only to an

the advantage of producing an intfelligible
audible record, thereby avoiding the strain

_95 '

"By further subdivision of -the record-wire o
in the manner described any desired increase

be evident that a single row of such magnets,

in total capacity or any desired reduction mm
the length of wire in each reference-division
‘may be easily obtained. It 1s not essential =~
that the principal set or group of impressing, .
reproducing, and eliminating magnets shall
be duplexed, as above described, since it will.

105

such as shown in Fig. 9, if moved from one

action will accomplish the same purpose in
view of the fact that in the type ot apparatus

‘now under consideration each wire isalready
provided with its individual auxiliary repro-

ere to the next -by -a, .' single Step.—by-s_te_,p" .

I1O0

ducing-magnet. It will, moreover, be under- =

other intelligence transmitted to it from a

'stood that if the apparatus is to be employed
for simultaneously recording telephonic or

number of separate circuits or sources of in-

formation the same may be readily accom-

plished by providing it with two or more im-
pressing-electromagnets,the number of which

that may be effectively used being limited «

120

only by the number of double sections(sixin -~
the: present instance) into which the total

125

of apparatus from that just described is dis- =

closed. I have hereinbefore stated that from
‘a consideration of the underlying principles
of my invention it will be clear that 1ts ob-
jects may be carried out equally well whether:

130
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~ the two wires themselves run in opposite di-

‘rections or whether the two wires run in-the
same direction, but have their respective rec-

ords oppositely impressed thereon. I further
stated that accordingly I can place my entire
record-wire on a single cOntainincr-Spool this
not only sunphtvmo' the construction ot the

apparatus,

~geous 1n the case of magnetic phonograph in-

IO

struments that are deswned to be used with |

portable or mterchane'eable records. - The
ficures of the dra,wmo's now referred to wﬂl

- make this arrangement clear.

20

In the diagram Fig. 4, H 1s a reel or spool
contalning a blank steel wire A, Wthh in the

act of being unwound theretrom is drawn |
over the pole-—plece or pole-pieces of an 1m- |

pressing-electromagnet I’,-that is included in

circuit w1th any suitable telephone tra,nsmlt- |
ter which is set into vibration by speech, vo- |.

cal sounds, musical selections, or any other

. proper lencrth of wire- for any complete rec- |
ord has been impressed, it - is. cut.off from the
-reel H and bent or doubled upon itself-at its |-
. center, as at the point_ marked *°5.”
" be seen from Figs. 5:and 6, this bent port1on |

30

35
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45
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| ot the slotted and outer heads being such as
6o

 perfectly clear feeding-space for the wire the |
“moment the looped end or ends thereof are
T am thus enabled,
particularly when the spools are to be used |

65

impualses that are.to be permanently recorded

upon the wire 4. The successive portions of |
the record thus impressed or the sound-waves

or magnetic charcres constituting the same

are for clearnees deswneted on the wire by the
mlmera,ls ‘1,2,3,4,5,6,7,8,9.”"  When the

of the wire A is then secured to a containing-
spool C, that is provided. with a radla,lly-slot-
ted centrally dlsposed diaphragm ¢/, that

© serves to partition the spool off into two equal._
. portions, upon which the two lengths of the

wire are respectively wound in the same di-
rection. From this containing-spool the two
ends of the wire are together led through or
over the proper guide rolls Or - STO0VEeS onto
the two halves of the recewmﬂ‘-spool D, pro-
vided with a similar seperetmg-dlephmgm d".

The receiving-spool D is in practice prefer- |
ably provided with suitable clemps or receiv-

ing-studsadapted to promptly engage the loose

ends of the wire 4, or these loose ends may be |

joined and slipped over the slotted diaphragm

d” prior to being wound upon the recelving-

spool To secure evenness in the layers and
in feeding the wire, the hubs of the two spools

are provided with a shallow groove extending

along one-half of each spool from 1its inter-
section with the radial slot in the diaphragms

¢ d'’ to the.mner surfaces of the upper or
outer heads ¢’ d' of the containing and receiv-
ing spools C D, 1espectwely, the construction

to direct and hold the looped portion of the
wire in proper place, and thereby secure a

slipped into Pposition.

but being particularly advanta- |

.is to say,:from

As will |

dered by 1it.

'for o*ra,phophomc or reploductlon work-ex- o

clusively, to secure a greater degree of flexi- .
bility and simplicity in handlmu* the-appa- =~

carries the record need be- mede portable or

‘ratus, since only the containing-spool -that o

70

interchangeable, the receiving-spool 1emam—. o

ing permanentl y.in the instrument.

Referring now once more to Fig. 5, it w1ll o

be seen that the records on the two halves A’
4" of wire A now run in opposite. directions.

75
Assuming that the two halves of the wire are

being wound upon the two sections of the re- .
celvmﬂ‘-Spool D and that they be bridged,re- -

' spectively,by the reproducing-magnets SR’ R”

_mounted upon the rock-shaft »,(shown in Fig.
7,) thenr magnet R’ will be in operative prox-
imity to branch wire A’, while magnet R"is .
out of contact or-at a dlstence from branch
_wire %, both inagnets in this case being per-

manently connected in circuit with a tele-
phone comnmon to both.

Under-these circum-

desired succession of sound-waves or other | stances wire 2, the magnetic record on which

travels in a forward d1rect10n———-thet is, from

 tion of its récord in the telephone;while wire
A", whose record is traveling backward—that -~
‘97 to 59 _will be tempo-
‘rarily idle or inactive. Whenspool Dis filled,
the automatic reversing-switch, (one.or two
| forms of which will be herematter deecrlbed ) _
is-brought into action, causing the reversalof .

417 to *“5”—will cause the audible reproduc- -_:
9o

the direction of motion of, both spools C and = -

D and at the same time moving the. shltbmo'-

The r ecord 1mpr essed on
wire A’ 1s now movmcr backward from 57 to -

rod 7' so as to bring magnet R into end move
‘magnet R’ out of proximity to wires A and
A respcctwelv

100

““1,” while that on %'"'is moving forward from .f:
“CEN to ““9,” thus causing the lattel to repro-

duce its portlon of the record.on the telephone 1.
in continuation of that on wire 4’ already ren- .
It will therefore be apparent.

105 -

that by means of this simple arrangement the
record or records contained on any desired =~

length of wire can be continuously reproduced -

110

'Wlt-h()llt- break in the rendition and without
1 any loss of time occa,smned by the practice

formerly necessary of rewmdmg or resettmu- L

the instrament.
- Figs. 10,11, and 12 1llustrcte one orcra,mz:ed

| foun of epparatus that T have dewsed forthe =
purpose of carrying into effect the method of: =
recording and reproducing just described =
| with reference to Figs. 4, 5, and 6.  Although .
I have shown this a,ppara,tus as a magnetic

115

120

phonograph or magneto-graphophbone, it will

be understood that with a slight change in the

number and-arrangement of the electr omag- . -

ophone—that 1s to say, an apparatus.for re-.

‘nets it can -also be used as a phonoera,ph—--f-_i__;-"f:--'
125 .

cording as well as reproducing local sound--
waves, such as recitations, vocal and instru- -

mental selectlons.. &e.

This apparatus con-

sists of a casing or framework L, closedon

the bottom tront a,nd ends, but pietemblv
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. 1, about which the lever N moves.

“jon meshes with an intermediate pinion O,
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open at the top and back, Fig. 12 being a tront

elevation with the front part of the casing re-
moved to show the interior construction. lhu_

containing-spool C in thisand in the top view,

Fig. 11, 1s shown at the right and the receiv-

ing-spool D at the left. The shaft ¢, upon
which the containing-spoolis freetorevolve, is

rigidly secured to the front plate of the casing.

The 5110&13 d, on the other hand, which supports
the receiving-spool, i1s secur ed to one arm of a
movable bell-crank lever £ in such a manner

that the spool D iscapable within certain limits

of approaching and receding from the spool C
when the machine is in operation.

farthest position to the left away from spool C.

Pivoted to the front casing at its central lower

portion is a reversing or controlling switch-

lever N, having a triangular-shaped body por-
tion that supports and carries a number of |
In the position shown—

small driving-gears.
that is to say, to the left of its central or neu-
tral position, (indicated by the dotted line z «,)

in which position it bears against a limiting- |
stop s— this lever causes its driving-gears to

impart motion fo the recewmo—-spool Din the

direction of the arrow in the manner about to |
bedescribed,thereby causing the two branches.

of the impressed wire A to wind itself there-

on from the record-containing spool C. Se-
cured to the bottom of the casing Li1s a. driv-

ing-motor M, Figs. 10 and 12, of any suitable

type, such as a spring or elecm ic motor, whose
shaft is provided with a driving-pinionm,that |
is directly behind and in line with the pivot
This pin-

- which in turn imparts motion tothe left-hand

4.0

45

55
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driving-pinion o, which latter turns the right-
hand driving-pinion ¢ in a direction opposite
to 1ts own.

meshes with a gear-wheel P, which has its
bearing on a stud p, projecting inwardly from
the front wall of the casing L., this stud palso

serving as a pivot for the bell-crank lever K.

The gear-wheel P engages a pinion ¢, which,
ton'ethel with a disk or clampmu—plate Q,

£OITDS part of a sleeve S, that is journaled

upon the inner end of the shaft d, that sup-

ports the receiving-spool and which, as al- | 2

ready stated, 1s secured to the longer arm of
the bell-crank lever K. The clamping-disk
Q 1s provided with bayonet-slots v+ or their
equivalent, that are adapted to engage with
studs in the head of the spool tolock it in po-
sition. It will thus be seen that 1f motion is
imparted to the motor, so as to rotate the in-
termediate pinion O in the direction of the

arrow, the receiving-spool will be revolved,as
‘indicated, in such a direction as to draw the

wire from the containing-spool. If while the
motor is thus running the lever N be moved
to the right of the hne 2 « as far as the lim-

iting stop or pin & will permit, the left-hand

| 'the gear P,

As shown
in the drawings, spool D is represented at its

- gears P P, such as shown at p _
disk bemg olamped between a shoulder on the
‘stud 2" and the casing L, and which may have.

|PP.

In the position of the lever as
‘illustrated the left-hand driving-pinion o

773 985

verse direction, as.shown by the dotted arrow,

| dlwmcr—plmon 0 mll leave gear P and the
‘right-hand driving-pinion ¢ will engage with
which in turn will drive plmon R
q, which latter b oy means of a. sleeve S’ andg o
“clamping-disk Q' and its ba,yonet-—slots v

imparts motlon to containing-spool Cin a 10— I

so that the wire 4 /4 will be rewound upon the_
contamlnﬂ'-spool C.C. The right-hand gear- -

wheel P’ is likewise freetor evolve upon a  stud
', that is secured to the front of the casing.

In order to put a slight tension upon he wire or - R

- wires h % and prevent the samé from unwind-
ing itself from the spool whose driving-gear .

P or P’ bappens to be disengaged, I pro- 8o

vide a spring friction-disk for ea,ch of said

e

its periphery slotted or divided into two or

‘more spring-fingers that bear with a slight

frictional pressure upon one side of the gears '
stated, the friction “thus

As already

' said friction~ |

imposed: will,: Whlle not. mterfermg with the o

free opera,tlon ‘of the machine, serve to main-
‘1ain a slight tension on the wire or wires /4 4,

9o

and thus hold them reasonably taut when one
or both of the dI‘lVlHG'-pIIIIODS 00 areout of

‘contact with their respective gears P P’,such
as would be the case when “the lever N oc-

‘cupies the neutra,l posﬂslon, L
“the dotted line z «. ) To the controlling and

95

(lndlcated bV |

reversing lever ‘N is pivoted a link bar &, R
-whmh is prowded with a slot &', within Wthh‘ o

a pin 2’ on the bell-crank lever K is free to
move. A spiral spring z, ‘secured at one end

to the link bar %, tends to normally hold the
lever N in the p031t10n shown—that is to say,

100

into operative engagement with the left-hand '

spool D—while a similar spring 2, attached 1

105

to the upper end of the bell-crank lever K, .

tends to draw said lever and its shaft d, tha,t:j'_ -

carries the IGCEIVIDU'-SDOOI D, intoits leftward o

position, as: shown—-—-that 1S to say, away from
the spool C. A pln or stop 2, that engages
with a shoulder on a pendent oravity link or

Jectmﬂ‘ cam. 7 ,

110

| catch Z, whose upper end is looselv pivoted .
to the shorter arm of the bell-crank lever K,
serves to limit the backward sweep of the bell- h
'crank lever under the influence of the spring
‘The lower end of the lever N has a pro-
‘which when the lever occu-

pies the p081t10n shown comes into contact

‘with the face of the pendent catch Z and holds - B
it back from its normally vertlca,l or for ward.

position, but when the lever is moved to the

right allows the catch Z to swing forward into :_g.f.' o
Thele- -~
ver N also has at its lowest extremity a cam
is adapted to be engaged and locked bV acor-

the position shown in dotted outline.

n', provided with a tooth, as shown, which

responding tooth on the. upper face of a pawl -
W, that is pivoted atw and isnormally pressed =~ = -
upwald by a spring «' when the lever Nis

moved to the right.

becul ed to the bottom-
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of the casing L., midway between the spools |
C and D, are two inner upright frames or
supports £ £, (shown broken away in the end
view, Iig. 10 ,) that are united at the top by

a palr of transverse guide rods or ways ' 7',

which, tooethel with the frame, serve as a sup-

port tor the wire-feeding mechamsm and for-

the carriage containing the. reproducing-mag-
nets or tr anslatmﬂ' apparatus.. This feeding
mechanism consists of a feed-screw Y, pro-

vided, preferably, w1th duplex or reverse
threads that engage with suitable nuts (not.
shown) on the under side of the carriage Y',

which nuts, respectively, are &ltematelv
thrown into and out of gear with one or the
other of saild threads when the carriage has

reached one .or the other end of its tra,vel
-means provided for that purpose. - The looped

ends of the wire. 4 4 are. ca,rrled over the

along the guide-rods /. The feed-screw Y

- receives 1ts motion through & pinion +'"/, that

20

30

rr

meshes with. a large intermediate gear 7',
which in turn 1s drwen by either one of two
pinions ¥’ or#", that derive their power. troms

-the gear-wheels Pand .P% . The plmons :y,; .
| receiving-spool D, as previously explained.

The controllmg—lever N is then moved toward go
1 the left against the llmltmg-stt)p s, as shown,
_ ;.(promded it does not already occupy this po-

| sition,) and the motor M is started in opera-
“tion. .. The power of the metor 1S now trans- -
.mltted through gears m, O, ¢, P, and ¢ and 95

iy

', and ; vy as well as the. plmons g and ¢,

are, as 1llustrated all of equal diameter .or
plteh The result of this is thet when the gear
P, for example,i1s driven by the motor. M

thlem‘h the intervening gears m, O, and.o’;

the Speol D and the feed—-ecrew Yy will each
complete one revolution in the same. time.

- If,: therefore, the pitch on the feed-screw

35
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thread or threads -isﬁ made equal to the thick- |
ness of the wire 4 /4, the turns of the wire will |
be evenly dep051ted upon.the receiving-spool

by the feeding mechamem both in a te and

fro direction.

In epplymo"my invention to mao'netlc pho—

nographs in which . permanent and inter-
changeable records are to be used, as in the

type of apparatus under consider a,tlon I find it

desirable for several reasons to employ asome-

what heavier or thicker record-wire than in the
case of telephonographic apparatus such as
hereinbefore described. In other words, I

have found that a thick wire if properly mag-
netized will hold 1ts record for a much longer"
time than a thin wire and can likewise be more -
“stron crlv lmpressed Atthe same time a very
slight increase in diameter of the wire adds |
materially to its strength, so that the records_
can be more readily .tr ansported and more

roughly handled withoutinjury. Ontheother
hand very thin wires are more desirable for
that class of apparatus in which recording, re-
producing, and eliminating magnets are used,

as herembetm e described a.nd 1n Wthh the rec-

ord, while perhaps of conmderable length, is
ueua,lly of a more or. less transient character

and in which, therefore, the spools containing
the wire or wires are not ordinarily intended
to be removed from the instrument. Conse-
quently in the type of my reproducing ap-
paratus 1llustrated in Figs. 10, 11, and 12 the
wires 4 A are led dlrectlv from the contalning
to the receiving Spool without being fir sb

passed over fnctwn—rolls and compensatmo- L

pulleys, such as shown in Fig. 9, (.-.thhmwh
these may of course be emploved )and Ifor-

thermore make use of the Increase of tension -

on the wire when it is fully unwound, as will 70 -~
‘presently appear, as a means for automatic- -~ -
ally operating the shlftmcr or reversingmech-

anism. = | | - R
The opera,tlon ot the instr ument may now - - -

be described and will be readily under stood. 75
Assume that the instrument is idle and that =

1t 1s desired to insert and reproduce a phono--

_gra,phle record. Acontammo‘-spool C, carry-

ing the desired record, is selected, sllpped-_'.'

through the open back of the mstrument over 8 -
the shaft ¢, and locked in position a,gamst the

carrying-disk Q' by the bayonet-slots or other

grooved brass guides 4"’ %", that form part 85 :

_of the carriage Y" and under the reproducing-
‘magnets. R’” R"”, that are mounted upon the
-same, ‘and.are. then placed 1n position on the .

_throua'h the sleeve S and carr wng—dlsk Q,to . -
the recewmﬂ'—spoolD whichistherebycaused .
to levolve toward the left, as indicated by the
arrow. At the same time the carriage-feed
screw Y IS, caused to revolve by the meshmcr 100 |

of the pinion ¢/ with the gear P. The spool |

C: being out of enc*egement with the now

ldIY‘PGVOIVIHG‘ pinion o', and therefore free o

to unwind except for the sho'ht tension put
upon it by the braking-disk p"’, the wires 4 4 105
are drawn over the guides A" ]e.f'” and under .
the magnets R'"’ R and. through the feeding

action of the screw Y are gradua,lly dePOSme d o

in even layers upon the two halves of the
spool D, as -shown.. While this is taking 110 -
‘place the reeord carrled by one half of thef S

wire—that passing under the magnet R"/'— e
is being reproduced, the opposite magnet R

being open- mrculted 4s more. cleml;f shown
in the detail view Fig. 8.  This. operation 115
| of opening. and closing or et alternately in--
cluding and eXO]udIHO‘ the opposite magnets

from the t,ranslatmg or reproducing circuit or e

circuits is preferably automatically accom-
phshed by the action of the reversing-le- 120 =

ver, as will hereinafter appear. Now when

the wire has been unwound from the contain-~ -
ing-spool C as far as it can go the continued .
action of the motor M will cause a tensionto
be placed upon the wire 4 4, that still con- r25 =

nects the two spools C and D. The effect of

this tension is to immediately draw the s pool
D (which is mounted on the bell-crank Iever;:-: S

K) toward the: Spool C. - In doing this the

bell crenk lew er IS, S’Wlntrlno*()n the pwo 6 cmd ! 30 s
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assisted in part by the momentum of the load-

ed spool D, pushes forward the link 4 against

the tension of  the spring z, thereby forcing

the llﬂht*hdnd stop &', thus permitting the

paw]l W to at once enwacre with the tooth of

the cam ', so as to prevent its return. This
action has 11Lew1'se served to disengage the
gears v and i from the gear Pand to cause the
enﬂqwement of gears o end o/ with the gear P’

which in turn immediatel v rotates the Spool G
in the direction of the dotted arrow and causes
the rewinding of the Wne h hthereon. The
extra tension on the wire havmcr been re-

lieved by the freeing of the gear P from its |

driving-pinion o, the bell- crank lever K and
its spool D are gradually drawn back to nor-

mal position under the influence of : spring 2,

the slot %' in the link £ permitting the pin £”
to return freely for this purpose.
this rewinding operation the reproducmcr-

magnet R”"" is cut out and magnet R” cut into

the . circuit, so that the second. or remaining
" half of the record is now being reproduced.

2¢
- may be manually set so as to come mto en-
' O’a,crement with the casing at 1ts central point,
“as at o/, (as well as at other points,) and thus |

. to cause the stopping of the instrument when |

30

The lever N has an adjustable stop N/, that

the record hasbeen completely rendered. If,

" however, it is desired to repeat a record one

40
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or more times, the stop N’ is not set, thus |
permitting the movements of the rev ersmo*-'

lever N to be controlled by the instrument
itself. This self-repeating operation is per-

formed as follows: When the wire has been
entirely rewound upon the spool C, there will |
once more be a tension upon it that will draw

the spool D forward. When this occurs, the
pendent link 7 will descend in the position
shown in dotted line, so that it will engage

and carry with 1t the projecting nose of the _
pawl W, that lies in its path, thereby imme- |

diately 1e1eas1nﬂ' the lever N, which is at once

drawn back by means of spring z into opera~

tive enmcrement with spool D as before.

The cam #' now agaln projects 1tself against
the gravity - link "7 and causes its turther.

movement to be clear of pawl W. |
Tt will be evident from what has been smd

oraphic record or selection can be reproduced'

as often as desired without loss of time 1n
rewinding or resetting and without the at-

tention of the operator.
sulting from this is that 1am enabled for cer-

tain classes of wor k. such as the reproduction

of vocal selections or dance-music having a
number of similar parts, to employ compara-
tively short and inexpensive wires, by record-

Ing eald parts but once, instead of the long

recmd wires that would otherwise be found
necessary for a complete and uninterrupted
rendition. Moreover, my recordsare far more
compact and dur able than and infinitely su-

the lever N, with 1ts t: aln of gears, against

During

‘many selections.

short one.

handle 7"’

| sound-—meo'mﬁer

One advantage re-

773,985

" perior in cleel Ness end quahtv to, the or dm‘u vt:_;_ __
‘phonograph-cylinders or emmophone disks
“and permit of equal facility or .-mf;eselblllt\, .

for repeating intermediate portionsof a given

record that has already been par tlellv ren-

j 70

dered. For example, if the desired portion -

-of the record happens to be equally distrib-

uted between, say, the last halt of the first

continue to 1ts netural termination. .
Another advantage of this instrument, eepe-

elellv when applied to coin-operated appara-
‘tus, to which it readily lends itself and for
“which purpose 1t likewise has a useful field,
“is that when the record has been rendered the'_
‘instrument has been rewound and is thusim-
mediately ready for a fresh start.
the records are not all limited to a given area,' .
‘or surface, or, in other words, restrlcted toa
1 eertain- umform ‘time- interval in delivery,
which neeessmetes the undue abridgment of
On the other hand the in-

Moreover

wire and the ﬁrst half of the second wire then
| by manually throwing the reversing-switch
at the completion of the first tendermcr of the -~
desired section it will instantly proceecl tore-
‘peat itself, after doing which the record will .~

) 75
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90

strument is-capable of reproducmo' inter-

'_eha,ngeeble records varying greatly in their
respective lenﬂ‘ths and limited only by the
amount of wire on the containing-spool, while
“at the same time the feeding mechanism is so
arranged as to bring the mstrument toastop
-upon the completlon of the selection or selec--
tions whether the record-wire be a longor
Stlll another a,dva,ntecre of thls'
'constructlon is that the recmd -earrying spool -
1S self—centa,med » thusrequiring buta smcrle !

95

100

spool that is both portable and capable of

dling.

prompt insertion and remioval and which at
the same time fully protects therecord against 105
‘mechanical 1 IHJIJI‘V in transportatxon end han—;”:;_-_-

Refer.rihir to the dlacrrem Flcr 8 it will be’ 5'

seen that the reproduemcr-mae-nets R and

R'"" are alternately cut into the circuit con-

taining the reproducmﬂ'—telephone or other

I10

tra,nqlatmg device, to which the wires «’ and
' are led by ‘the movement of the switch--

dotted rectangle, which carriage may also, if

ThlS switch may be mounted upon
‘the carmecre Y’ within the area shown by the

 that with this apparatus any given phono- |

11 5

desired, carry the reproducmo‘-telephone and o

In practice, however, Ipre-

fer to connect this sw 1tch—-lever with the con-

trolling-lever N in -such a manner that the

120

movements of the latter will automatically

ling-lever N may itself constitute the switch-

lever, as shown in Fig. 11, where the nc;lde
~of the front casing L is prowded mth two 1n-_ .5

sulated contacts, from which wires " and 4/

lead, one contact being at each side of the
Ap1 o-
" on the handle portion of

center lineof the cont1 olling-lever N.
jection or wiper u'

the lever N makes connection Wlth one or the_ 3

control the same, or, preferably, the control-

12'5

13C



other of said contacts when at its extreme

right or left position and is out of connection
with said contacts when in its central posi-
tion. One of the two terminals of magnets

R”" and R""" are joined together as in Kig. 8

and led to one terminal of the translating or
reproducing device. The other terminals of

R and R are connected with %' and 2/, re-

LO

20

39 -

other terminal of the translating device. By
this arrangement neither the translating de-
vice nor the reproducing-magnets are active
when the lever N is in its neutral position,
while said translating device and its proper

reproducing-magnetare active when the lever

isatone or the otherside ofits neutral position.
Although in Figs. 10, 11,-and 12 1 have

illustrated a type of reversing mechanism de- |
pending for the operation upon the increased

tension placed upon the wire when the latter

has reached the end of its travel, I am by no-

means limited to this method of reversing, as

1 may employ various other means for ac- |
‘complishing this result without departing
from the scope of my invention. . In Kig. 6, |
for example, I have shown an arrangement |
in which I utilize the increase and diminu- |
‘tion in the number of layers of wire on the |
receiving-spool for reversing the direction of
travel of the wires or of the rotation of the

~spools or motor. Referring to this figure, it

" supports at its free upper.end an adjustable

35

threaded screw , having a rounded bearing-

~ surface that is normally pressed against the

‘40

for this purpose, as shown. -Two limiting-
stops, which may be either fixed or movable,

are adapted to make electrical contact with

~ the rod U. These stops are respectively con-

nected by wires «’ «'' with the right and left
hand magnets of a suitable electrically-con-

' trolled reversing switch or device,(notshown,)

5O
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60
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the other terminals of said magnets being con-

nected through a suitable battery with the
rod U by wire «”'”:  The magnets that oper-

ate the reversing-switch also cut into and out

of circuit the respective reproducing-magnets
corresponding to the wires ' and ", or the
rod U, with its contacts, may itself be so ar-
ranged as to perform this function directly

through the wires »/, % ,and«”"”. It will be

ovident that when the arrangement of the de-

vice is as shown the reversing switch or de-
vice is antomatically operated both when the

receiving-spool D is full and when 1t is empty.
By turning the screw w the device may be ad-
justed to suit records of different lengths and
also to cause a reversal of motion at any de-
sired portion or portions of a given record.

Although I have illustrated and described

herein various- types of instruments and ap-

'r '

paratus that T have devised for carrying:out .~

I 6. A phonograph or telephon

tions. o S e
4. A magnetic phonograph or telephono- "
_ _ graph apparatus having a substantially con-
will be seen that a pivoted or resilient rod U | tinuous record-wire divided into consecutive
| sections or lengths, parts of the wire of each
section ‘being permanently exposed so as to
render the several sections independently.ac- =
wire on the receiving-spool D either by virtue | cessible for operation or reference. ST
of the resilience of the rod U.or by the ten- |

~ sion of a special spring that may be provided .

the record impressed thereon.

. graph apparatus having a continuous recor

my improved method of recording and repro-

ducing speech and other sounds or impulses

magnetically or electromagnetically and have

“specifically pointed out how the same may be
employed for various purposes, I desire it to
‘be understood that I do not limit myself either ~
‘to the particular types or to the precise con-
spectively, while the controlling-lever or its | struction of the apparatusor instruments here-
wiper 2" is in electrical connection with the | 1n set forth or to the manner of their-use as
‘herein described, since the same may, as will
‘be evident, be widely varied or modified with-
‘out departing from the spiritand scope of my

invention. =
. Having thus

75 B

| _ described my iﬁvention,' what 80 -

"1 A magnetic phonograph or telephono-
oraph apparatus having two sets of records

(. .

in opposite diréctions. . - .
2. A magunetic phonograph or telephono-

“designed and adapted to simultaneously move

graph apparatus having a record divided into
two portions, one portion being designed and

| adapted to move ina direction opposite to that

.
- L

- 3. A magneti

9o

¢ phonographi or_telephono-

graph apparatus having a subdivided record

whose

subdivisions travel in opposite direc- o
e g

100"

~ 5. A magnetic phonograph or telephono-

oraph apparatus having a record media in the

form of multiple sections or divisions de-

signed and adapted to receive portionsof a
record or a series of records, in combination

with reproducing means arranged to be se- -

lectively brought into operative relation with

any one or more of said multiple sections for

110

the purpose of causing the reproduction of

ograph appa-

ratus having a subdivided record media whese |

subdivisions are designed and adapted to con-

15

tain or receive records or parts of a record

differing in character from one another, in.

combination with a separate reproducing de- o

one or more of said reproducing devices 1nto

and means for independently bringing any 1:

vice for each subdivision of the record media, '

120

operative relation with their respective sub- L

any one or more of the records or record parts
contained by the several subdivisions may be .
reproduced at will independently of the others

and without mutual interference while the

apparatus is in operation.

7. A magnetic phonograph or telephono-

divisions of the said record media, whereby

1.'2{5' |
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wire subdivided into two or more alternately-
operative sections or lengths. | -

Q. A magnetic phonograph or telephono-
oraph apparatus having a continuously-mov-
ing record-wire subdivided mmto two or more
alternately-operative sections or lengths.

9. A magnetic phonograph or telephono-
graph apparatus having two or more recotr-
wires moving in opposite directions.. '
~ 10. A magnetic phonograph or telephono-
oraph apparatus having one or more palrs of
record-wires, the wires of each pair moving

in opposite directions with respect to each

other. | o

11. A magnetic phonograph or telephono-
oraph apparatus having a continuous record-
wire subdivided into two or more alternate or
successive sections. each section being alter-
nately operative with respect to 1ts preceding
or succeeding section. o o

19. A magnetic phonograph or telephono-
oraph apparatus having one or more palrs of
moving record-wires, one wire of a palr be-
ing in a condition of operativeness while the
other is in a condition of inoperativeness.

13. A magnetic phonograph or telephono-

graph apparatus having one or more pairs of

moving record-wires designed and adapted to
receive or to reproduce a record or series of

records, or to simultaneously receive and re-
produce a record or series of records, one

wire of a pair being adapted to receive one
or more records or part of a record while the
other is reproducing the records or parts of
a record contained by it. | -

14. A magnetic phonograph or telephono-
oraph apparatus having arecord-wire subdi-

vided into sections or lengths, said apparatus
+ being provided with an operating coil ormag-

40
each subdivision of said wire, substantially as

net or set of operating coils or magnets for

set forth. | |
15. A magnetic phonograph or telephono-
oraph apparatus having two or more record-
wires moving in opposite directions, said ap-
paratus being provided with an operating
coil or electromagnet or set of operating coils
or electromagnets for each of said wires, sub-
stantially as and for the purpose or purposes
set forth. o S
16. A magnetic phonograph or telephono-
oraph apparatus having two sets of magnetic
records or impressions designed and arranged

to simultaneously movein opposite directions,

said apparatus being provided with an oper-
ating helix or set of helices for each set of

records or impressions, one or more of the

helices of one set being thrown out of opera-
tion while one or more of the helices of the
other set are in operation, substantially as and
tfor the purpose or purposes set forth.

17. A magnetic phonograph or telephono-

oraph apparatus having two sets of magnetic
recordsor impressions designed and arranged
to simultaneously move in opposite directions,

|

]

said apparatus being provided with a repro- - L
| ducing helix or electromagnet for each setof

records or impressions and a translating de- S
vice in circuit with such reproducing helices
“or electromagnets, said apparatus being also

roses BESTAVAIABLEGOP'
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provided with means for throwing out of ac-

‘tion one of said reproducing helices or mag-

nets when the other helix or magnet is in op-

eration, and vice versa, substantially as and

for the purpose set forth.

~ 18. A magnetic phonograph or te_lepliOno-

oraph apparatus having a looped or subdi- -

ords or parts of a record running or extend-

ing in reversed directions with respect to each

other, said apparatus being provided with a

translating device or devices, substantially as.
described, designed and arranged to be alter-

nately operated: first by one and then by the
other of such records or parts of a record,
substantially as set forth. .~~~

vided record-wire containing two or more rec- -

19. A magnetic phonog’ra,ph.m*" 'tellepho'no,-i_ : !
oraph apparatus having one.or more pairsof -

spools or reels upon which a record wire or

wires are wound and unwound, respectively,

‘and provided with means for changing or re-

9o

versing the direction of motion of the spools - '

or purposes set forth.

20. A magnetic P110HOQP_& ph or _mlephot1o¥

oraph apparatus having one or more pairs of

or reels, substantially a,s'_a;nd for the purpose '

95

spools or reels upon which a record wire or -

wires are wound, respectively, a driving-mo-
‘tor for imparting motion to said spools inone
100

direction and areversing device for automatic-

ally changing the direction of motion of said -

spools, substantially as and for the purpose
or purposes set forth. .~ .~~~ -

 21. ‘A magnetic -phpno,graph or ._teleph'dnd_—'._ '
“graph apparatus provided with a containing
and receiving spool designed and adapted to

105

contain and receive, respectively, one or more

record - wires, a driving-motor arranged to

normally impart motion to the receiving-

spool, and an automatic reversing device or

taining-spool when the receiving-spool 1s |

filled, substantially as set forth.

99. A magnetic phonograph or telephono- -
‘graph -apparatgs"-:lla\flng containing and re-
ceiving spools for the record-wire, and means,

115

substa,ntia,lly. as descri_bed‘I fOI‘ 3:ltel'n_&tely .
driving the containing and receiving spools

at approximately the same rate of speed.
" 93. A magnetic phonograph or telephono-
oraph apparatus having a subdivided record-

wire and one or more containing and receiv-
ing spools therefor, and means, substantially =
as described, for imparting an approximately -~

iy 5

uniform rate of motion to each subdivision 125

of the record-wire.

- 24. A magnetic phonograph or telephono-
oraph apparatushaving a record wireor wires
and one or more containing and receilving

spools therefor, means for causing the wire

1:3-:.:.\:' |

‘110
gear for causing said motor to drive the con- -

120 :
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scribed. L
- 98. Inamagnetic phonograph or telephono-
oraph apparatus of the class described, the

or wires to be wound from the containing-

spool or spools onto the receiving spool or

spools and vice versa, and means, substan-
tially as described,-for feeding the wire or

wires in even and uniform layers upon the

spool or spools upon which it is being wound, |

substantially as set forth. -

95. A magnetic phonograph or telephono-
oraph apparatushaving a record wire or wires
and one or more containing and recelving
spools therefor, means for causing the wire

or wires to be wound from the contalning to
the receiving spool or spools and vice versa,

and means, substantially such as described,

for compensating for variations in length and.

taking up the inertia of the wire or wires,
substantially as and for the purpose set forth.

. 96.  In amagnetic phonograph or telephono-

oraph apparatus of the class described, the
combination, with a moving record-wire and

its containing and receiving spools, of a yield-
ing take-up device or devices for the wire de-

signed and arranged to put it under a slight

tension, substantially as-and for the.purposes | g1 apparatus;. ol . ine ciass desCriboi
SO o T combination: with a suitable driving mechan-
ism of two substantially parallel shafts carry-

set forth. =~

9%7. Tnamagnetic phonographor telephdnoé |

oraph apparatus of the class described, the
combination, with the record wire or wires and
its containing and receiving spools, of a lat-
erally-movable guide-frame for the wire -or
wires, said frame containing also the operat-
ing helices or magnets, substantially as de-

combination, with the record wire or wires and
its containing and receiving spools, of a later-

“ally-movable guide - frame for the wire or

40

45
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wires, said frame containing also the operat-

ing helices or magnets, and carrying a yield-

ing take-up device or devices around which
the record-wire is adapted to pass, substan-
tially as described. o -

929. Inamagnetic phonograph or telephono-

oraph apparatus of the class described, the

combination, with the record wire or wires and
its containing and receiving spools, of a later-
ally - movable guide - frame for the wire or
wires, said frame containing also the operat-
ing helices or magnets, and a to-and-fro feed-
ing mechanism or device for imparting mo-
tion to said guide-frame and cause it to de-
posit the record-wire upon the receiving spool

or spools in even layers.

30. Inamagnetic phonograph or telephono--'
oraph apparatus. of the class described, the

combination, with the record wire or wires and
its containing and receiving spools, and its

driving mechanism, of meansactuated by the

deposit of the wire upon the receiving spool

or spools to cause a reversal of the direction

of travel of the wire or wires, substantially
as set forth.

31. Inamagnetic phonograph or telephono-

oraph apparatus of the class described, the

' combination, with the record wire orwiresand . -
its containing and receiving spools, of a driv- -

ing-motor revolving constantly in one direc- =
tion and. gearing or friction devices driven

thereby and designed and adapted to mnipart

the record wire or wires to travel first in one

‘motion to the spools alternately so as to cause -~

and then in the other direction, substantially S

as set forth.

32. Inamagnetic phonograph ortelephono-. o
oraph apparatus of the class described, the . =
‘combination, with the record wire or wires and .-
its containing and receiving spools, of asup- -~
porting shaft or shafts for said spools, driv- -~ ..
ing mechanism for said shafts or for the spools 8o
supported thereon, arranged and -adapted to =~

75

cause the rotation of said spools first in one ',

forth. -~ -

and then in the other direction, and means for-
rapidly. and- removably securing said spools
or either of them to said shafts or to the driv-
' ing mechanism thereof, substantially as set

- 33. Ina magnéij.ié"pl'ibnogra';ﬁhOf; téleph'oiio-_-
oraph apparatus-.of the class described, the

ing several pairs or groups of spools contain-

90 I

ing the record wire or wires of the apparatus, '

| said wires being -normally -passive but ar-
ranged and adapted to be brought into active

operation successively when the apparatus i1s
set in motion, substantially as set forth.

sion thereof, substantially as set forth.

95

©  84. Inamagnetic phonograph ortelephono- -
oraph apparatus of the class described, the -
combination with a syitable driving mechan-
ism, of two substantially parallel shafts, carry-
| ing several pairs or groups of spools contain-

‘ing the record wire or wires of theapparatus, o
an impressing or recording electromagnet or. -
its equivalent common to all the wires and a 105 -
‘separate reproducing - electromagnet or its . - .
equivalent for each separate wire or subdivi- -~

100

35. Inamagnetic phonograph or telephono- .

graph apparatus of the class described, the
‘combination, with the supporting-shaft and
driving mechanism, of a record-carrying spool
having acentrally-disposed slotted diaphragm
dividing it into two portions each adapted to.
receive one-half of the record-wire, substan-

tially as set forth.

"6, Inamagneticphonograph ortelephono-

110

oraph apparatus, a portable record-carrying.

spool having two heads and a central separat-

each adapted to receive one-half of the record- -

‘wire, the said heads and diaphragm servingas
protecting and confining guards for the rec-

ord-wire, substantially as set forth.

37. Inamagnetic phonographor tele,phond—ﬁ

oraph apparatus, a portable record and carry-

ing-spool consisting of a subdivided spool car-

rying or containing the two halves (or other
subdivisions,) of a record-wire whose central.
| portion is secured to the body of the spool

i-3.c~.'- .

105 -

ing-diaphragm dividing it into two portions. 1"526:.“_? o
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and its two halves, commencing from said

central portion, wound simultaneously upon.

either side or subdivision of the spool and
having its terminals preferably joined in the
form of a loop, substantially as set forth.

38. Inamagnetic phonograph or telephono-
oraph apparatus, a portable record consisting
of a subdivided wire wound upon a suitable
containing spool in two simultaneously -ac-
cessible sections, one section of the wire con-
taining or adapted to.receive a magnetic rec-

ord or impression which, when the wires are
unwound from the spool, runs in a reversedi-

rection to that contained or received by the
other section, substantially as and for the pur-
pose set forth. ' o

39. Inamagnetic pho nograph or telephono-

graph apparatus, the combination, with a’

driving mechanism havinga substantially uni-
form rate of speed, of a series of spools ar-

ranged to be driven thereby and each contain-
ing a record-wire adapted to be impressed by .

magnetic waves or lines of force that are lo-
cally set up therein by the operation of a dis-
tant transmitter and representing a record
translatable into audible sounds or signals
comprising news items or other intelligence

corresponding to that spoken into or other-

wise impressed upon the said transmitter, the
wires contained on the several spools of the

series being arranged and adapted to be im-
pressed in successive order and each withina |
predetermined period of time, substantially |

as and for the purpose described.

40. Inamagnetic phonograph ortelephono-

oraph apparatus, the combination of a series

of ‘spools or sets of spools-each containing a

record-wire, a recording-magnet common to
the several wires and adapted to energize or -

- 40
producing-magnet for each of the said record-

impress each of the same in succession, a re-

wires, and a telephone receiver or receivers
adapted to be cut into circuit with the several
reproducing-magnets, substantially asand for

the purpose described.

41, Ina magneticphonogra,ph or teleph ono- - o
araph apparatus, the combination of a series =~ -
of spools or sets of spools rotating together .~ -
apon a commonshaft or shafts and each con-
U101 5
the record-wire of said apparatus, a record- -

taining a separate section or subdivision of

ing-magnet for said record-wire 1n circult

with or otherwise arranged to be operated by

a distant telephonic transmitter for’the pur-
pose of producing a.magnetic record upon

ducing the record or portions thereof 1m-

-pressed upon the several sections or subdivi-
sions of said wire, and means for operating
the various portions-of said apparatus upona.

55

said - wire, means for independently repro- -

60"_-_ f. .

“ time-unit”’ basis, whereby reference to the
information or-intelligence recorded thereby,

for the purpose of reproduction thereof, is
facilitated. - . |
- Signed at New York, in the county of New

York and State of New Yorlﬁ,_-'tl}i_S"2lst'- day of

February, A. D. 1903. o

. Witnesses:

WM. GOLDBURG,:
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