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To @ZZ whom it may J CONLCEFTL: o

- Be it known that I, CLEMENT ADER, a citi-
zen of the Republm of France, 1651(11]10* in
Paris, France, have invented certain new a,nd'

useful Improvements in Photographic Tele-

graph-Recorders, (which invention has been

patented in France, No. 246,669, dated Apnl- .

16, 1895,) of which the followmﬂ' is a spem
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This lIlVG'.llth]l 1elates to photoo r aphm tele-.
graph-recor ders, and aims to provide certain |
improvements therem which will be herein-
after fully set forth w1th 1eferenee to the ac-

companying drawings.

The invention p10V1des 3 new. 1ecold1uo_

receiver, comprising, essentially, the _follow-_
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ing parts: first, a magnetic field very long,

straight, and strong; second, a naked-wire

conductor, very fine, extending throughout

the length of the magnetic field and trav-
- ersed by the currents of the line, which may
be a submarine or underground cable or a
long overhead line; third, a rigid screen hav-
1ng a straight Iloteh placed close to the wire,

Delpendmulm thereof, with its center oppo-

~ gite the normal posmlon of the wire; fourth,

a system of lenses concentrating the light of

a lamp on the straight notch and on the wire,

- and, fifth, asenmhzed telegraphiec band, trav-
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elmﬂ' in the dark behind the straight 51013 and

- the wire, for ‘photographing at each displace-

mentof the wire a line on the band where the

- shadow of the wire strikes it through the slot,
~ which line corresponds in its undnlatlons to
the extent and duration of the v armus de-

~ flections of the wire.
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Suitable means for dliVlIlf" the band pro-
tecting it irom other a,etlme rays. than those

tmversmo' the.slot, and suitable developmﬂ;
xing media are employed, as usual, so
that when the band i1s completed its sur face
is all darkened except a white undulating
_lme which results from the movements of the_
~ wire, and which constitutes a record. of the.

and f

telegraphic signals transmitted through it.

The length of the wire and ifs extended ex-

posure to the strong magnetic field are con-

~ducive to marked deﬂecmons on its part cor-
responding to the nature and extent of the.
positive or negative currents traversing it.
The wire eanstmltly mtemupts pmt of the

‘being shown.

ter apart.
“tion and clearness in the drawings these pole-
pieces are given\the appearance of an exag-
gerated separ at1qn and comparative short-

paratus. -

light Which p:.lSSéS thr ouiﬂh the slot and hence

_must always be effective in dlsclosmﬂ on the

The magnetic ﬁel(:l may
be caused by the pole -pleces of either a pow-

band its position. ..
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erful- pelmanent maﬂ‘net or of an electro-

magnet.
T will now descllbe in detaﬂ the plefeued
embodiment of my 1mp10ved system ‘with

| reference to the acgomp&nylnw drawings, in

which-—

Figure 1 is a frawmental N f1 ont elevation
of my improved receiver. Fig. 2 is-a plan

6o

view thereof, pa1t1y in section, on the line 22

of . Fig. 1. I‘lﬂ-‘ 3'is a vertical mid-section
theleof on the 11116 3 3 of Iig. 1.
fragmentary perspective view on a larger
scale, looking from the front and partmll}
dl&gmmmatm Fig. 5 1s a fragmentary front
elevation of the apparatus shown in Fig. 1 on
a smaller scale, and showing the developmﬂ
and fixing media in VBI’thELl section.
Refellmﬂ to Figs. 1 to 5, inclusive, I will

describe the embodlment of my invention

therein shown. In these figures N and S are
the pole-pieces of a powerful magnet, either
a permanent or an electro mawnet the former

These pole-pieces are very

Kig. 4 is a
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long, straight, parallel, and disposed in close

proximity, say, about one-half of a millime-

TFor the purposes of -demonstra-

ness; but in reality they are as close together
as will permit the movement of the wire, the

| inner adjacent faces of the pole-pieces being

so close as to almost contact with the bme
wire. It is ‘between these faces, which are
preferably slightly convex, that the magnetic
field is all concentrated.

that in the piece'N being lettered B and that
in the piece Sbeing lettered B'." Thesenotches
receive certain of the other organs of the ap-
The length of the maﬂ'netlc
will be varied, aceordmw to the necessﬂnes of

field.

S0
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In the transverse
‘middleof the pole -plecesis atransverse notch,
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cable use, between 01“10 and 0®50, &ncﬂ even

‘more, 1f necessary.
A wire C, of red. eoppez or plefemblv of

silveror alummmm extremelyfine,say, about
.two or three one- 111111dledths of a 1111111111etel
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in diameter, and bare, is stretched from one
end to the other of the magnetic field by the
fension-screws ¢ and maintained in the mid-
dle of the field. It is exposed at its middle,
where it traverses the band, opposite the slot
J of the screen R. All the current arriving
from the cable will pass at X to the wire C
and will leave it at T for earth, or any other
arrangement whereby the current traversing
the telegraphic line shall also traverse this
wire can be used. It follows by reason of
the well-known law as to the effect of mag-
netic fields on electric currents that the wire
when traversed by a current will be moved
in the magnetic field proportionally to the in-
tensity of the current which traverses it and
to the left or right, according to whether this
be a positive or a negative current.
ness of the wire will have the further result
of furnishing the necessary resistance to the
passage of the current, and its excessive
length, say, about one to one and a half me-
ters, will render insignificant the inertia to
be overcome or resulting from its movements.

In the well-known siphon recordersthe bob-
bin and the siphons in movement weigh from
one gram to three grams in the most delicate
Instruments, whereas my bare wire will weigh,
perhaps,’ from one to two milligrams, (about
one thousand times less,) and as its resistance
will be as great as that of the bobbins of other
recorders and it will oscillate in a magnetic
field as strong its deflections will be almost in-

stantaneous, and the friction tending to arrest

its movements will be only that furnished by
the resistance of the air. Thus the rapidity
of action of the apparatus is guaranteed.

The screen R is painted black and is sta-
tionary or fixed relatively to the armature
and close to the wire. A slot 7 is extended
through it for a length equal to the width of
the paper band. This slot will be straight
and narrow and as close to the photographic
paper as possible, to the end that this paper
will be most sensible to the light traversing
the slot. The position of the slot is perpen-
dicular to the wire. The regulating-screw
permits the putting of the sereen in the most
desirable position.

Lenses L, convex in asense and rectilinear
horizontally, or any other means, may be

used to confine or concentrate the rays of

- light from a lamp in parallel alinement on
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all the extent of the slot . One may use
two or three lenses, two being shown, or mir-
rors, if’ it is necessary for the proper direc-
tion of the rays of light.

All the parts of the apparatus, or only those
necessarily so, as desired, will be inclosed in
a casing, excluding any sort of external light
from the sensitized paper except that reach-
ing it through the slot #

T'he sensitized band D isrolled on a cylin-
drical roller Y, which is regulated so as to be
able to bring the band close against the sereen
R without touching the latter. A reel U de-

livers the band, which is presented at rear of |

The fine-

the slot by passing over the roller Y, and the
light makesits effect on the band as it passes
this point. The speed of movement of the
band is measured, regular, and continuous
past the slot and the wire C in front of it.
T'he wireformsashadow on the band through
the slot, which shadow is displaced each in-
stant with the movement of the wire as it is
deflected. Thisshadow will be photographed
on the band, and it is its impression which
forms the record or signal.

In practice all the band will be affected by
the light, to the end that finally the band will
be more or less black or darkened with a nar-
row white line on its middle, which will form
the signal. After leaving the impression-
position the band will pass automatically
through several developing and fixing baths
Z, as shown on a small scale in Fig. 5, to
make permanentthe signal or record thereof.

Of course one can employ the band either
in the dark or in a dark-red light.

It will be seen that my invention provides
improvements in telegraphic recorders which
can be variously and advantageously availed
of, and it will be understood that the inven-
tion is not limited in its application to the
particular details of construction, arrange-
ment, and operation shown nor to the par-
ticular media for availing of the principles
employed by my invention, as it can be em-
ployed according to such modifications of
structural details, arrangement, and opera-
tion and according to such equivalents of

| the means shown as circumstances or the

judgment of those skilled in the art may dic-
tate without departing from the spirit of the
Invention.

I do not claim, broadly, as my invention
either the use of a chemical or photographic
telegraphic recorder, or the principle of con-
tinuously photographing the displacements
of a conductor stretched in a magnetic field
as these features are commonly employed in
such apparatus; but what I do claim is the

| various features of improvement in photo-

graphic telegraphicrecorders which are speci-
fied in the claims hereinafter contained.

WhatI claim is, in photographic telegraph-
recorders and other devices for registering
telegraphic signals from submarine or under-
ground cables or long aerial lines, and for
other purposes, the following-defined novel
features and combinations, substantially as
hereinbefore set forth, namely:

1. A permanent magnet having apertures
In the longitudinal center of its pole-pieces,
a source of light opposite one of said aper-
tures, and a sensitized traveling band oppo-
site the other aperture, in combination with
a stretched vibrating wire in the magnetic
field between and longitudinally of said pole-
pleces, adapted to be traversed by the cur-
rent of a telegraphic line and deflected ac-
cording to such current, and a stationary
slotted screen between said material and
source of light, said sereen confining the flow
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~of light to said material to the portion there-

~of opposite ifs slot, and said wire interrupt-

ing such flow and cestmg a shadow through

| eueh slot onto said material, whereby the de—
flection of the wire can be photog mphed t

B ~thereon.

| . "Vlbretmg wire conducting the eurrente of a
- telegraphic line, of a magnet having long
10 pole-pieces having

2. The combmemon with a long fine naked

adjacent convex faces
substantially perallel with and in close prox-

~ imity to but not touching said wire, a screw

stretching and adJustmﬂ‘ said wire, and
means near the middle of the magnetic field

for photographing the deflections of the wire,
‘substantially as and for the purposeset forth. |
3. The combination with a magnet A hav- |

~ ing pole-pieces N S having notches B B/,

of a wire C between sald pole-pieces and
adapted to be traversed by the.currents of an
electric circuif, a screen R and a moving

band D of sensmzed material in one of S&ld |

notches, said screen having a slot f erossing

said wire and exposing said band, and means

in the other of said motches concentreting a

flow of light toward said screen, whereby the

shadow of said wire through said slot is

deflections of said wire.
In witness whereot T have hereunto swned
my name in the presence of two subseubmo*

Wltnesses.
CLEMENT ADER.
Wltnesses
CLYDE SHROPSHIRE,
MICHEL COQUART
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photographed on said band for reeerding the
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