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7o all whom it may concerwn:

Be it known that ¥, PouL LA CoUR, a sub-
ject of the King of Denmark, and a resident
of the city of Copenhagen, in the Kingdom of
Denmark, have invented certain new and use-
ful Improvements in Synchronous Telegraphy,
of which the following is aspecification.

. My invention is based upon the synchro-

nous movement of two sets of apparatus con-

1o nected by an electric cireuit; and it consists

in the arrangement or grouping of a series of

independent contacts into different circuits for
multiplex transmission.

In Letters Patent of the United States No.

15 203,423, granted to me May 7, 1878, I have

shown an instrument in which, by the electro-

‘magnetic vibration of a reed or fork, a motor-

circuit is intermittently made and broken.
This motor-circuit contains an electro-mag-
20 net, the pole or poles of which act upon teeth
on the periphery of an armature ring or disk,
the makes and breaks in the cireuit causing
a, continuous and rapid rotation of the disk.
The apparatus herein illustrated is repre-
25 sented somewhat diagrammatically, though it
fully illustrates the method of operation. For
a, detailed description of the instrument, how-
ever, reference is hereby made to my patent
above mentioned. - ‘ »

The accompanying drawing isa diagram-
matic view illustrating two electrically-con-
nected stations arranged according to my in-
vention. ’

At station X T .have illusirated diagram-
matically the apparatus shown in my patent.
A fork, A, tuned to a given pitch, is vibrated
by the magnet B, included in a local: circuit,
(shown by dotted lines, ) the circuit being auto-
 matically made and broken between the tine
40 a of the fork and a light contact-finger, b, car-

ried on an adjustable lever, B'. The opposite
tine of the fork, ¢, as it vibrates, makes and
breaks contact with a light contact-finger, d,
on an adjustable lever, D. The tine ¢ and
4% the contact,d are included in a local circuit,
(shown by broken lines,) in which the motor-
magnet T is placed. This magnet acts upon
atoothed armature-disk, F, and causes its con-
tinuwous rotation. Fast upon the axis or ro-
50 tating shaft of the armature-disk & contact-
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finger, G, is mounted, which, in its rotation,
sweeps over a conecentrie circle of independ-

-ent insulated contact-pieces. There aresixty

contacts represented on the circular table,
numbered from 1 to 10, for convenience of 5z
description, in six independent series. The
main line is eonnected with the contact-finger

@, and ab the other station, Y, is connected to

a like finger, which sweeps a like table of con-
tacts, and is actuated by the rotation of the 60
toothed wheel or armature-disk, caused by the
makes and breaks in the local circuit, which
includes the motor-magnet E, as at station X.
The makes and breaks in this local circuit are
caused by the vibration of the fork A, which 65
is tuned to the same pitch, and consequently
has the same rate of vibration as the .fork at
station X. At station X six of the contacts—
say the contacts numbered 6 in each series—
are connected together and, through a battery, 70
M B, with the ground. At station Y the corre-
sponding six eontacts are connected together,
and by a line, 1, through the coils of a mag-
net, I, and thence to ground. This magnet is
placed to act upon the tines of the fork, as is 75
the one illustrated at station X. The poles

of the magnets I and B are provided with ad-
justable or serew pole-pieces #, by the adjust-
ment of which the vibration of the forks may

be controlled, so as to adjust them to unison 8o
in-case of any disturbance or want of synch- ’
ronism, as is presently deseribed.

I will now deseribe the grouping or connec-
tion of the contacts in independent circuits,
which constitutes the subject-matter claimed 85
in this application. ' '

The contacts 123457 8910 in each se-
ries are connected together and to a corre-
spondingly-numbered binding-post, as clearly
shown at both stations. The binding-posts go
numbered 1 and 10 are connected together and
with a line, I, in which a relay, R, switch S,
key T, and battery U are placed. By means .
of the switch S the line may be either put di-
rect to ground or connected with the key and g5
battery in the usual way. The I'sand 10’s
at the other station are similarly eonnected
with the line, which is equipped in the same
way. At each station the 3’s and §'s, the 2’s
and 9’5, and the 4’s and 7’sare shown assimi- 100
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larly joined, and each pair is:to be connected
with aline equipped with instruments, asjust
deseribed. : 1t will: be seen, therefore, that
there are four independent sets of telegraphic
instraments: at each station. ' The 5-contacts
are shownunconnected with any: eircuit.

T will be obvions that the line I, connected
with the contaets 1 and 10, will be connected
with : the trailing . contact-finger or eircuit-
completer, and: through said finger with the
main line: twelve times in each revolution of
the finger; and 'if the finger rotates three
times a.second : {(more -or less) there will be
about thirty-six .completions of eontact per
second. of the line: L with the trailing-finger
and the main line. . This oceurs at both sta-
tions. . Obviously, therefore, if the trailing-
fingers. .at both. stations simultaneously rest
upon: the corresponding :1: and 10 contacts,
there will be a completion: of the circuit from
the instruments in the line L at one station to
the: corresponding: instruments at the other
station. . These completions of the circuit are
independent of all the other contacts, and are
so rapid that the eirenit ispractically: contin-
nous for: Morse transmission, and the opera-
torsare not aware that the eircuit is at any
time broken ortaken from them. ' The same
s true of instruments: connected ~with: the
other pairs of contacts—namely, the 3’s and
8’s, the 2sand 9’s, and the 4's and 7/s—+sothat
if: the trailing-fingers at each station move
synchronously there: are: four independent
telegraphice cirenits; which may  be worked in
the:ordinary way with as much freecdom as if
each pair of operators had a separate line de-
voted to their own use.

The synchronous rotation of the trailing-
fingers at the two stations is obtained in the
following way: The forks, which are tuned
as nearly as possible to the same pitch, con-
sequently have the same or approximately
the same rate of vibration; and when these

- forks are vibrated the two disks at the sta-
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tions will be rotated at substantially the same
speed. The forks at both stations having been
mechanically started into vibration and anim-
pulse of rotation imparted to the toothed
disks, the circuit-completers at each station
will be caused to rotate. The vibrator-circuit
of the fork at station X, being automatically
made and broken, will cause the continuous
vibration of the fork. The operators’ instru-
ments at both ends of the line are normally
put to ground, as is usual, and if the appa-
ratus ab the two stations happen to start
synchronously there will be no sound on the
instruments at either of thestations, and it will
therefore be known that the conbact-fingers
are rotating synchronously. If they continue
to rotate insynchronism, siximpulses of elec-
tricity will be sent from the battery M B at
station X through the contacts numbered 6 at
each stationtothemagnet I, and maintain the
continued vibration of the fork at station Y.
If the apparatus does not start synchronously,
or having so started runs out of synchronism,

the operator:at station Y will be able - to tell
whether his fork: is vibrating more slowly. or
more rapidly than that at :the other station by
thesoundson the telegraph-instruments, which
will give:astroke wheneverthe circuitis com-
pleted from a 6-contact at station: X through
one of the contacts with which theinstrument
is connected at station Y. The order in which
the instruments are cansed to sound will in-
dicate whether the'fork atstation Yis running
faster or slower than that at station X. The
operator therefore may adjust the serew: pole-
pieces on the magnet I so that the vibrating
inipulses received from station X will act to
cause the fork to vibrate slower or faster, as
may be desired. The apparatus at the two
stations, having beenonce brought into synch-
ronism, 'will :continue: to rotate :ab the ‘same
speed,: being: governed by the forks, which
will continue to vibrate at the same rate.

I bave shown and described my own synch-
ronous - system contemplated in my: patent
above mentioned. . It s obvious, however;
that the arrangement of :contacts for tele-
graphic transmission ‘or: other purposes may
be used in connection with other synchronous
systems, and :is not dependent upon' the spe-
cial system deseribed, or upon any particular
system. : - For instance, the: invention ‘is:well
adapted: to:the synchronous systems of Pat-
rick B. Delany, patented October:9,:1883, in
twoof which patents, Nos. 286,273 and 286,278,
the circuits and contacts are shown as grouped
inisubstantially the manner herein illustrated.

No claim is made herein' to the ‘manner of
obtaining and maintaining the synchronous
movement of the two apparatus—that is, by
impulses of electricity sent from the 6’s at sta-
tion X, which are all connected together and
to a battery, M B, to the vibrator - magnet at
station I, which, by means of said periodic
transmitted impulses from the 6 -contacts,
maintains a fork at 'Y in constant vibration.
Nor is any claim made to the manner of driv-
ing the toothed wheel; but what is desired to
be eovered in this application is the manner
of grouping or distributing the independent
series of contacts in the circle among several
independent branch lines for the purpose of
multiplex transmission.

I claim as my invention—.

1. The combination of a main line, a series
of independent contacts at each end of the
line, two or more separate circuits or branch
lines at each end of the main line, each of
said branch lines being connected with two or
more of said contacts, means, substantially
such as described, for successively placing the
main line at both ends inconnection with said
contacts, and means for synchronously actu-
ating such circuit-completers. x

2. The combination of a main line, a series
of independent contacts at each end of the
line, tw6 or more separate circuits or branch
lines at each end of the main line, in each of
which two or more of the contacts placed at
regular intervals in the series are connected

70

75

8o

85

90

95

ICO

105

I10

15

120

125

130




IO

I5

20

302,502 ‘ ' : 3

independently of the other contacts, means,
substantially such as described, for succes-
sively placing the main line at both ends in
connection with said contacts, and means for
synchronously actuating such cireuit - com-
pleters. :

3. The combination of the main line, the
circular series of independent contacts placed
at each end of the main line, the trailing ecir-
cuit completers or fingers permanently-con-
nected with the line, which traverse said con-
tacts, means for synchronously actuating such
fingers, and two or more branch lines at each
end of the main line, in each of which two or
more of the contacts placed at intervals in the
circularseries are connected independently of
the other contacts.

4. The combination of a main line, a series
of -contacts at one end of the line, means, sub-
stantially such as deseribed, for successively
placing the line in* connection witlr each of
said contacts, and two or more branch lines,

in each of which two or more of the contacts
in the series are connected independently of
the remaining contacts. )

5. The combination of a single main line, a
series of independent contacts at each end of
the line, means for successively placing the
line in connection with each of said contacts,
means for synchronously actuating such cir-
cuit-completing devices, two or more branch
lines, in each of which one or more of said
contacts are connected independently of the

_other contacts, and instruments inthe branch
' lines for either transmitting or receiving at

either station.

In testimony whereof I have hereunto sub-
seribed my name this 19th day of December,
A. D. 1883. :

POUL LA COUR.

Witnesses:
LUDVIG SCHRYDER,
Poui PEDERSEN.
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