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To all whom it may concern:

Be it known that I, FRANCOIS VAN RYSSEL-
BERGHE, a c¢itizen of the Kingdom of Belgium,
residing at Brussels, Belgium, have invented

5 certain new and useful Improvements in Te-
legraphy, of which the following is a specifi-
cation.

My invention relates to multiplex telegra-
phy, and has for its object to increase the num-

1o ber of separate and distinet messages that can
be simultaneously transmitted over a single
line-wire without interference; and to this end
my invention consists in the combination and
arrangements of parts, snbstantially as here-

15 inafter pointed out.

It is now well known that a single tele-
graph-line may be provided with suitable in-
struments for the simultaneous transmission
of several messages without interference, and

20 it is also known, having been demonstrated

by me and set forth in my previous patents,
that a telephone-circuit may be superposed
upon such a telegraph-line by the use of sait-
able sepdarators connecting the telephone-in-
25 struments to the line in derivation, and that
the telephone-currents will not interfere with
the telegraph - signals, and that by render-
ing the admission and extinction of the tele-
graph-signals gradual they will not affect the

30 telephone-instruments in a way to produce

sounds or to interfere with the telegraph-mes-
sages. It is thus possible to use the same line-
wire for the simultaneous transmission of sev-
eral telegraphic messagesand tosuperposetele-
35 phonie currents upon the same line without
interference with each other, as is fully set
forth in my previous patents.
Thave discovered thatnotonly can ordinary
telephonic messages be superposed upon a
40 telegraph - wire, but that other telegraphic
" messages may be also so superposed, and my

present application relates more particularly-

to this last invention.
This invention is based upon the principle
45 that rapid intermittent electric currents not
capable of producing speech, but capable of
operating to produce telegraphiesignalsupon
proper instruments, may be superposed upon
an ordinary galvanic line using any of the
5o well-known systems of telegraphy in which the
currents are graduated without interference

(No model.s

therewith; and my iuvention may be stated
as broadly consisting in superposing upon any
ordinary telegraph -line employing gradual
currents rapid intermittent currents, and in
providing the necessary means for utilizing
said currents for the transmission of signals.
In the accompanying drawing I have illus-
trated diagrammatically one way of carrying
out nmiy invention, and I will now proceed to
describe my invention more specifically by
reference to said diagram.
- Thereference-numeral 1 designates the main
line, and 2 and 3 are terminal telegraphic sta-
tions of the Morse, Hughes, or other types of
either single, duplex, or multiplex telegraphs.
The instruments shown at these stations are
arranged in accordance with the system here-
tofore patented to me—that is, they are pro-
vided with means for sending gradual currents
to line in order to avoid telegraphic induction
in neighboring wires, and produce currents
that will not affect ordinary telephones intro-
duced into the telegraphic eircuit in deriva-
tion by means of separators, so as to vibrate
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the diaphragms to produce sound in the tele- -

phone. The means for producing gradual
telegraphic currents consistin thisinstance of
the condenser 4, in derivation, and the elec-
tro-magnets 5 and 6, arranged in the line in-
cluding the battery 7 and key 8, in a manner
fully set forth in my prior patents.

The reference-letters A B designate tele-
phone-stations arranged between the terminal
telegraph -stations. These intermediate sta-
tions are connected with the main line 1 by
branch lines 1011, and the latter eontain con-
densers-12, of small capacity, which separate
the telephone-stations from the main line and
prevent the passage of the telegraphic current
through thesame, it being understood that the
currents are not of sufficient tension to act in-
ductively through the condensers to affect the
telephone. These branch linespinciude. the

‘secondary cireuit of an induction-coil, 14, in

the primary of which isineluded thetelephone-
transmitter instruments, as set forth in my
aforesaid patents; while the receiving-tele-
phone is placed directly in the secondary
branch of the induction-coil. These branch
lines include the secondary cireuit of the in-
duction-coil 14,in the primary of which is in-
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_ suitable pendulous arm or vibrator, 18, which.
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for

‘the branch line.

w

cluded the tel'ephone-trransmitter instruments.

‘So far the arrangement is substantially such

as 1 have described in my previous patents.

I have found that rapid intermittent cur-
rents may be sent over the line, which, pass-
ing through the magnet 15, will cause the dia-
phragm 16 to vibrate very rapidly, and if a

normally rests in contaet with the diaphragm,
is provided, the said arm will be rapidly vi-

brated, and, striking against the diaphragm,
will produce a swn&ﬁ made up of rapidly-suc-

ceeding sounds, eontmuing as long as the in-
termitfent carrents pass through .the coil of
the telephone. Such signals may be readily
understood by some prearranged code—a dot
consisting of a short series of sounds and a
dash of a longer series of rapidly-succeeding
sounds.
be varied by adjusting the contact-screws 17
in the end of the pendulous arm 18, so that
they may be perfectly understood; butin order
to render them more susceptiblel may include
the diapbhragm and pendulous arm in a branch

£ cirenit of a local battery, 19, in another branch

of which is plaeed a sounder-magnet, 20,
having an armature, 21; or a printing-magnet
or other well-known form of receiving-instru-
ment may be used. Ifdesired, the magnet 20
may be comparatively sluggish in its action,
so that it will not be magnetized and demag-
netized at each interruption of the local cir-
cuit by the rapid vibration of the diaphragm
and arm, but will only respond to the signals
represented by dots and dashes. The means
sending these. quick intermittent eur-
rents to line for wokaor the diaphragm - re-
ceiver at the distant station may be various,
that shown in the acecompanying drawing
being simple and well adapted for the pur-
pose, and it consists of the battery 22, the
manipulating-key 23, the rheotome 24, and
the wires 25 and 26, connected in. the pri-
mary circait 14 of the induction-coil placed in
It is evident that the clos-
ing or opening of the circuit of the battery 22
will bring the rheotome into or out of action,
and that the latter is capable of sending rapid
intermittent currentsthrough the primary cir-
cuit of the induction-coil.. Here these cur-
rents are transformed into secondary or in-
duced currents, which pass through the eon-

" denser 12 to the main line, and from thence go
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to the similar condenser at the distant station
into the electro-magnet for operating the dia-
phragm-sounder at this station. Therapid in-
termittent induced currents are superposed
upon the gradual Morse or other telegraphic
currents passing simultaneously over the same
line-wire; but, as is well known, these currents
do not interfere with each other, and hence
the respective instruments whlch respond to
the same are operated in a perfect and sat-
isfactory manner, and the carrying mpamtv
of the line is increased.

The character of these sounds may.
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Other means inay be used to produce the
rapid intermittent currents, which need not
be described herein.

In connection with the line 25, T have shown
| a switch-arm, 31, upon which the telephone 30

is supported, and contacts 32 33 are provided,
80 that when the telephone is at rest on the
switch the circuit is through the rheotome 24;
but when it is removed the circuit is through
the telephone.

The rapid intermittent-current apparatus,
besides being used asa telegraph proper, may
also be used as a calling apparatus for the tele-

phone, as will be readily understood, and the"
pendulousarm 18 may bearranged to bethrown"

out of operative connection with the diaphragm
16, and said diaphragm be used as the receiv-

ing-instrament of the telephone system; or an-.

other independent receiving- telephone may be
used. :

It will thus be seen that in the arrangement
shown there is a telegraph system making use

of gradual currents, a telephone system using .

undulatory currents,-and a-call or telegraph
system using rapid intermittent carrents, all
superposed upon a single line-wire.

It is evident that various modifications of
the devices shown may be made without de-
parting from the spirit of my invention.

‘What I claim is—

1. In a telegraph system, the combination,
with two or miore sets of Morse or other tele-

graph-instroments having graduating devices

for sending gradual currents to line and re-
ceivers responding to such gradual currents,
of two or more other sets of signaling-instru-
ments sending rapid intermittent currents.to
the line, over which the gradual currents are

passing, and diaphragm sounders or receivers -

1espond1n0" only to such rapid mtermlttent
currents, substantially as deseribed.

2. The combination, with a telegraph line
and instruments WOrking with gradual cur-
rents, of a diaphragm-sounder responding to
rapid intermittent induced currents, a local-
battery cireuit including a receiver, and an
arm with contact-point bearing on the dia-
phragm-sounder, substantially as desecribed.

3. In a telegraph system, the combination,
with the same line wire or cireuit, of trans-

-mitters and graduators for transmxttmg mes-

sages by gradual Morse currents, other trans-
mitting-instruments for sending messages or
wnals by rapid intermittent currents, and
telephone instruments for sending articulate
speech by undulatory currents, substantially
as ‘described.
Intestimony whereof I have signed myname
to this specification in the presence of two sub-
seribing witnesses.

FRANGOIS VAN RYSSELBERGHE,

Witnesses:
THOS. KELL BRADTORD
A. W. BRADFORD, Jr.
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