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UNITED STATES PATENT

CLEMENT ADER,

OF PARIS, FRANCE.

ELECTRIC SIGNALING.

SPECIPICATION forming part of Lietters Paten_t No. 388,008, dated August 21, 1888,

Application filed January 926, 1888, Serial No. 261,979.

(No model.} Paiented in Epgland December 20, 1887, No. 17,528,

Lo all whom it may conceri:
Be it known that I, CLEMENT ADER, a citi-
-zen of the French Republic, residing in Paris,
France, have invented cerfain new and use-
5 ful Improvements in the Art of and Means for
HElectric Bignaling, of which the following isa

spectfication.

This invention has been patented in Great
Britain by No. 17,528, dated December 20,1887.
10 My present invention relates in the main to
an improvement on or modification of the sys-
tem of electric signaling, called ‘“The Phono-

Signal,”’ disclosed in my application for United
{ to the right-hand portion of Fig. 5 of my said

States patent, filed July 1, 1887, Serial No.

15 243,124.

The object of my present invention is to ren-
der my phono-signaling system applicable to
lines tmnsmlttmﬂ currents of alternating po-
larity.

20 In telegraphictransmission through subma-
rine-cables a great advantage hasalways been
found in representing the signals of the Morse.
alphabet by electric impulses or currents of
both positiveand negative polarity,thepositive

25 currents, for example, representing dots and

the negative currents representing dashes. In |

reversing the direction of currents between a
dot and a dash, or vice versa, the cable is dis-
charged, which is an important advantage.
30 According to my present improvement, I ap-
ply this means of transmission in connection
with my phono signaling system for the re-
ception of the electric signals in such manner
as to reproduce distinetly in receiving-instru-
35 ments the respective negative and positive sig-
nals in such manner that the respective sig-

nals are easily distinguishable the one from !

the other by the ear of the operator. The
two receiving-telephones of the phono-signal

40 being placed the one at the left ear and “the |

|

other at the right, the positive signals eorre-
sponding to the dots are heard by the leff ear
and the negative signals corresponding to the
dashes are heard by the right ear. To fur-

45 ther distinguish the signals, I provide means
for imparting to the sounds heard in the re-
celving-telephonesa different piteh,that placed
at the left ear, for example, giving a high and
that at the right ear a low note.

5o In my above-mentioned application for pa-

tent 1 have explained that the undulatory cur-

‘the operator.

is directed into two receivers and thence to
earth, these two receivers being thus enabled
to be utilized by putting them to the ears of 55
The same principle 13 utilized

with my present invention, with the additional

‘provision tbat means are provided for infln-

erent manner,

encing the two receivers in di

‘gecording as the currentsare positive or nega- 6c

tive.

Figure 1 of the accompanying drawings 18
a diagrammatic view illustrating the installa-
tion of the line-circuift and its subdivisions ab
the receiving-station. This view corresponds 63

original application. Fig. 2 1s an elevation

of the rheotome or commutator for effecting

thesubdivisionofthe current arriving over the
line. Fig. 3 is a diagram corresponding to yc
Fig. 1 and illustrating a further development
of my invention. Figs. 4 to 15, inclusive,are
diagrams of the same char acter as Fig. 3,
which illustrate various modifications ot Wthh
my invention is susceptible. 7 g
Referring to Fig. 1, the line-wire is divided
at the receiving-station into two branches, A
and B, which are reanited and connected with
the earth, (or equivalently with any other re-
turn-cirenit conductor.) In the branches A 8o
and B,respectively,are installed the telephonic
receiving-instruments Rand R'. The branches
terminate, respectively, in contacts «a and b,
which are alternately putinto eommunie&bion
with the line-wire L through the mediom of 85
the subdividing commutator -or rheotome F.
This commutator may consist of a vibrating

| plate or tongue vibrated by a magnet, ¢, re-

ceiving alternate currents from a local battery.
As thus far desceribed the installation is the go
same as in my said original applicatioun.

Let us suppose that the line L is traversed
by both positive and negative currents—such,
for example,as I bave indicated 1n KFig. 1—by
means of undulatory lines curving to opposite gg
sides of a neufral line, the blackened undula-
tions designating positive currents and the
tinted undulations designating negative cur-
rents. On their arrival at the commutator or
rheotome F these currents are divided be- 100
tween the two branches A B with a rapidity
corresponding to the vibrations of an andible
musical note, as deseribed in mysaid original

rent arriving over the line, being subdivided, i application, the currents passing half into one
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branch and half into the other. According to ] tutes the terminal of the line. ‘When the fin-

my present invention, I intercalate in the re-
spective branches A and I3 two batteries, P

and P’, which are so polarized that in branch
A the negative pole is turned toward the re-
celving-telephone and the commutator, while.

in branch B, on the contrary,the positive pole
1s turned toward them, as shown.
sarlly results from this arrangement that a
local current (indicated by the two arrows) is
caused to flow through the two branches—the
recelving - telephones and the commutator.
When no currentis arriving over the line,the
commutator or rheotome, by interrupting the
local current from the batteries P P, causes a
continuous and regular sound to be produced
in the two receivers R R. This local current
will be regulated by means of a rheostat or
shunt for each battery, orinany other manner
known to electricians for determining the cur-
rent to be generated by a battery,in such man-
ner that it shall have as nearly as possible the
same volume and intensity as the current which
ordinarily arrives over theline. Consequently
when a positive current passes over the line it
will always be divided by the commutator and
pass off into each branch; but in the left-hand
branch it will find itself re enforced by an equal

cuarrent therein flowing in the same direction,

while in the right-hand branch it will be op-
posed by a contrary current of the same in-
tensity, and will therefore be neutralized, or
approximately so. It followsthat the receiver
on the left will alone reproducethe sound and

the receiver on the right will become mute.

The arrival of a negative current will produce

- precisely the same effect except reversed. In
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this manner all positive signals, representing

dots of the Morse alphabet, will be received at
the left ear, and all negativesignals,represent-
ing dashes, will be heard by the right ear of the
operator. It will be understood that any suit-
able construction of the commutator may be
employed—such, for example, as the several
modifications thereof described in my said pre-
vious application. |
Fig. 2 shows a rheotomic commutator which
I preferto use with my presentinvention. The
electro-magnet ¢ has its coils installed in a Jo-
cal circuit fed by a local battery, I. B, and in
front of its poles its armature f is arranged,
being mounted on a flexible spring, 7, the free
end of which comes in contact with a screw,
s. The spring j and screw s form part of the
local circuit, so that when the magnet attracts
1ts armature the spring is drawn away from
the serew and the cireuit is broken, whereupon

the spring retracts the armature and re-estab-

lishes the circuit, thereby causing the incessant
vibration of the armatare in the manner well
known In electro-magnetic rheotomes. The
free end of the armature carries a finger, {, of
insulating material, which vibrates between
the ends of two very light metal springs, d &',
which constitute the terminals of the branches
A and B of the circuit. Between the springs
d d is a metal contact-boss, ¢, which consti-

= - e o el 1 vl L gl |egigeifer

It neces-

o

boss, -thereby breaking .
corresponding branch with the other branch.

‘D to produce the musical note do.

R

ger [ is at mid-stroke, both springs 4 d’ are in

‘contact with the boss ¢; but at either extrem-
ity of the stroke of the finger one of these

springs is pressed out of contact with this

I will now describe the construction shown

‘in Fig. 3, which involves the complete devel-

opment of my invention. In this arrange-

‘ment two commutators or rheotomes are em-.

the connection of the

/2

ployed,lettered, respectively, Sand D. Only

the vibrating contact springs or arms of these

rheotomes are shown, the electro-magunet or

other means for vibrating them being omitted.

The rheotome S is arranged in branch A and
the rheotome D in branch B. The two rheo-
tomes are adjusted to vibrate with different
velocities, the left-hand one, S, having a ve-
locity corresponding to the vibrations of a

‘high note and the right-hand one, D, having
‘a velocity corresponding to a low note.
example, the vibrations of S may be such as

to produce the musieal note sol, and those of
The re-
sult . of this arrangement is that the note sol
will be heard in the left-hand telephone, R,
and the note do in the right-hand. telephone,
The arrangement and adjustment of the
batteries P and P’ being precisely the same as
in Fig. 1, it follows that the positive currents

arriving over the line will cause an intensified

sol note to be heard by the left ear, and the
negative currents will eause an intensified do

to be heard by the right ear, so that the oper-

ator can readily distinguish the dots of the
Morse alphabet from the - dashes, the former
being heard with the pitch of sol and the lat-
ter with the piteh of do. -

Fig. 4showsamodified arrangement wherein

For-
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only oune telephone is employed, its core being

wound with two coils, the onein branch A and
the other in branch B, so that when no current
is passing both notes sol and do are heard siI--

multaneously; but when a positive carrent ar-

rives the sound of sol isintensified and thedo 1s

extinguished, and. on the arrival of a negative
current the sound do becomes louder and the
sol becomes mute.
vention, which I have thus described, may be
carried into practice by a great variety of

means, a few examples of which I have illus-

trated in theseveral diagrams in the accompa-
nying drawings.
Fig. 5 shows an arrangement wherein a sin-

110

. IIS
The principle of my in-

120

ole local battery, P, is employed, having 1ts

one pole connected by a wire, ¢/, to thebranch
A, and its other pole connected by a wire, b/,
to the branch B, so that the ecurrent circulates
in the manner denoted by thearrows, itsshort-
circuiting through the portions A’ and B’ of
the branches being prevented by the intercal-
lation therein of rheostats H and H'. Fig. 6
shows the same arrangement, with the excep-
tion that the battery P and rheostats H and
H’ are arranged between the commutators S
D and the line.. |
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R R are connected serially in the earth-wire !

E, the sol and do being received simulfane-
ously in both. | o

In the arrangement shown in Fig. 9 the
commutator D subdivides the line-carrent be-
tween the two branches A and B, and thecom-
mufator S is arranged in one of the branches
alone. The resnltis thatasinglenoteisheard
in one receiver, and the two notes combined
are heard in the other. .

Fig. 10 shows an arrangement wherein the
commutators S and D are arranged 1n shoré
circuits or shunts in the respective branches
A and B arcund the receivers R and R
- In Fig. 11 the receivers R R’ have their
cores wound with two coils, one of which Is
in the branch A or B and the other of which is
in a distinct local civenit fed by a local bat-
tery, p or p’. The branches A and B are 1n-
terrupted by the commutators or rheotomes
S and D, as before; but there are no batteries
connected with these branches directly. The

local eircuits, in which the batteries p and p°

are connected, are interrapted by secondary
commutators or rheotomes, S and D', respect-
ively, whieh vibrate synehrooously with those
of the branches A and B. The local carrents
serve to maintain the sounds of sof and do in
the receivers until a current passes over the
line, when, if it be a positive carrent, 1t will,
according to the relative polarization of the
batteries, either intensify or extinguish thesol
in one telephone, and if it be a negative cur-
rent it will in like manner intensify or extin-
ouish the do inthe other telephone. |

Fig. 12 shows the same arrangement as that
illustrated in Iig. 3,with the addition of a con-
denser, X, connected in the earth-wire Ii; and
Fig. 13 shows the sanie arrangement as Hig.
5. with the addition of two condensers, C and
(', intercallated in the branches A and B.

In order to adjust the batteries thelr cur-
rents may bLe shunted through resistances in
the manner well known to electricians.

It shonld be understood that it 1s not essen-
tial to my invention to employ two receiving-

telephones, or even a single telephone having

two coils traversed by the currents flowing
over the two branches, since one of the tele-
phones may be omitted from the arrange-

ments shown in Figs. 1 and 3, as shown in )

Fig. 14, or, what amounts to the same thing,
one of the telephone-coils from the arrange-
ment shown in Fig. 4. Fuarthermore, the par-

ticular arrangement or position of the com-

mutator or rheotome or interrupterin the cir-
cuits is not essential, provided 1t be so coun-
nected that by its interruption of the current,

or a loeal ecurrent inflaencing the telephone, 1t

shall produce an audible sound or note in the
latter, which sound will be varied by the

currents arriving over the line according

as they are of positive or negative polari-
ty. XNor is my invention confined in ifs

application to use with currents of reversed
polarities, as it may be utilized for the phonic

aa e e e e e L
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7 and 8 the receiving-instruments | translation of currents either entirely positive

or entirely negative. In such case the pas-
sage of the current might,by the proper rela-
tive polar arrangements of the connections,
be made to intensify or establish a sol note 1n
one receiver and simultaneously diminish or
extinguish a de note in the other. Fig. 15
shows such an arrangement. It differs from
Fig. 11 only in that the line-circuit 18 not di-
vided, but extends serially throngh the main
coils of the two telephones R R/, which nor-
mally give the notes of sol and do, respect-
ively, because of the rheotomes Sand D In the
local circuits. Such modifications as these
are quite within the province of any practical
electrician, who can put them in practice by
the utilization of expedients well known 1n

“the art. - |

I elaim as my inveniion the following de-
fined improvements in means for electric sig-
naling or telegraphing, substantially as here-
inabove specified, namely:

1. The combination, with an electric sig-
naling circuit, of a telephonic receiver in
said cirenit, a local battery in circuit with
said receiver, and a rheotome arranged to in-
terrupt the current from said local battery
with a rapidity corresponding to the vibra-
tions of an audible note, whereby a sound Is
produced in said receiver which remains uni-
form as long as no current arrives over the
line and is varied audibly upon the passage
of a line-current.

- 2. The combination, with an electric sig-
naling circuit divided at the receiving-station
into two branches, of a teleplionie receiver in

one of said branches, a loeal battery in circuib

with said receiver and supplying a current

‘thereto, and a rheotome arranged to interrupt

the current from said battery with a rapidity
corresponding to the vibrations of an audible
note. " .
3. The combination, with an eleetric sig-
naling cirenit divided into two branches, of
a telephonic receiver in one of said branches,

' a rheotome adapted to direct the carrent into

said branches alternately with a frequency
corresponding to the rapidity of vibration of
an audible note, and a local battery in circuit

‘with said branches and supplying a uniform

current thereto, whereby the current from
said battery is interrupted by said rheotome
and produces a continuous sound in said re-
ceiver, which sound is varied audibly upon
the passage of a line-current.

4, The combination,with an electric signal-
ing circuif, of two telephonic receivers con-
nected therewith, a local battery in circult
with one of said receivers and supplying a cur-
rent thereto in one direction relatively to the
line, a local battery in circuit with the other
of said receivers and supplying a ecurrent
thereto in the contrary direction, and two
rheotomes constructed to vibrate at different
velocities and arranged bto interrupt the local
currentstraversing said receivers,respectively,
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whereby two different sounds are producedin




~ sage of a line-carrent, the sound in the one
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said receivers, which remain uniform as long | branches, a local battery in circuit with said

as no current arrives over the line and are
varied inversely to one another upon the pas-

being increased and the other diminished by a
positive current, and the sound in the other
Increased by a negative currenf.

5. The combination,with an electric signal-

ing cireuit, of a telephomc receiver connected

therew 1th, a local battery in circuit with said
receiver and supplying a uniform current
thereto, two rheotomes constructed to vibrate

at different velocities, corresponding to audi-

- ble notes of different pitch, and arranged to

15

interrupt the current traversing said re-
celver, and electrical circuit connections be-
tween said local battery, receiver, and rheo-

- tomes and the line, so arranged that the polari-

20

25

20

35

- telephonic receivers, one in each of said |

ties of the currents interrupted by the rheo-
tomes are relatively reversed, whereby a posi-
tive curreunt arriving over the line will cause

a note of one pitch to be heard in said receiver |

and a negative current will cause a note of the
other pitch to be heard.

6. The combination,with an electric SIgnal |

1pg circuit divided into two branches, of a tele-
phonic receiver in one of said branches, a local
battery in circuit with said branches and regu-
lated to supply a current thereto of equal in-
tensity with the currents normally arriving
over the line, and a rheotome arranged to in-
terrupt the current from sald battery with a
rapidity corresponding to the vibrations of an

-audible note.

7. The combination,with an electrie signal-
ing circuit divided into two ‘branches, of two

branches and regulated to supply a current
thereto of equal intensity with the currents

normally arriving over the line, and a rheo-

tome arranged to interrupt the current from

40

sald battery with a rapidity corresponding to

celvers 80 long as no current arrives over the
line, and is extinguished in one receiver upon

8. .The combination,with an electric signal-

ing circuit divided into two branches, of two.
telephonie receivers, one in each branch, two

local batteries intercalated in said branches

‘with their polesreversed relatively to theline,

and a rheotome arranged to interrupt the cur-
rents from said batteries with a rapidity cor-
responding to the v1b1at10ns of an audible
note. |

9. The combination,with an electric sugnal
ing eircuit divided into two branches, two

telephonic receivers, one in each branch, a:

rheotome adapted to direct the current into
said branehes alternately with a frequency
corresponding to the rapidity of vibration of

| the vibrations of an audible note, whereby a
continaous sound is produced in both re-

45

- the passage of a positive carrent and in the
~other upon the passage of a negative current.

50

55
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an audible note, and two local batteries inter- 6y

calated in said branches with their poles re-
versed relatively to the line.

In witness whereof I have hereunto Slﬂ"ﬂed
my name in the presence of two subscrlbmg

witnesses. |
CLEMENT ADER.

Witnesses:
J. B. BOURNE,
AMAND RITTER.
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