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Lo all whom it may concern:

Be it known that I, CHARLES G. BURKE, a

citizen of the United States, residing in Rich-
mond Hill, in the county of Queens and State

5 of New York, have invented certain new and
useful Improvements in Telegraph - Instru-
ments, of which the following is a specifica-
tion.

The invention relates to that class of in-

10 Struments employed in the transmission of
messages where the code is expressed by elec-
trical impulses differing in length or dura-
tion, and 1s more partwulaﬂy adapted for use
11 1.:1‘&]1511111:131]19 messages 1n such code over
15 long submarine cables.

As is well known, cables of large inductive
capacity charge and discharge slowly, and the
time required for discharging a large cable
increases with increase or length of battery-

2o contact. The employment of signals involy-
ing long battery-contacts has therefore been
objectionable on such cables, and as a conse-
quence the use on such cables of what is
known as the “Morse code” has not hereto-

25 fore been commercially practicable.

The object of this invention is to neutral-
1ze the detrimental effects of contacts required
in the transmission of Morse dashes; and it
consistsin a means by which any prolongation

30. of contact or potential in excess of that actu-
ally needed to produce the required signal is
cut off or diverted from the line or cable.

The general principle upon which the in-
vention is constructed consists in arranging

35 at the transmitting-station a main-line circuit
and two shunt-circuits, all three circuits be-
~ing controlled by one operation of the circuit-

- closing device. Themain circuit is connected

~ with the cable or line and the shunt-circuits

40 are connected with both main line and the
earth, a variable resistance being placed in
such shunt-circuits between their connections
with the lineand theearth. Thetransmitiing
device 18 preferably connected with a divided

45 battery arranged in a well-known way with
an earth-connection at or nearits center, thus

- presenting opposite poles. The moving por-
tions consist of a main arm and two auxiliary

- arms so organized that the movement of its

o main arm causes the simultaneous movement
| of the two auxiliary arms, which are attached

to such main arm, to and from each other.

The movements of the main arm and of the
auxiliary arms control the main and shunt
circuits. The range of motion of the main 53
arm may be greater than that of the auxiliary
arms, and the contacts made by the auxiliary
arms are effected quicker and always occur
in advance of those made by the main arm.
Motion in the main arm is preferably effected 60
by the attraction of an electro-magnet made
and broken in the usual way by a local bat-
tery controlled by an ordinary Morse key. The
power of this electro-magnet on the armature,
which forms part of the main arm of the cir- 65
cuit-closing deviee, 18 opposed by a retractile
spring, or some other suitable power of oppo-
Sition, attached to sald armature and by other
SpPrings or opposing powers not attached there-
to, lmt so arranged as to exercise strength im- 7o
medl ately after such armature has been drawn
toward such magnet. The main and auxii-
lary arms have 'independent centers and free
motion thereon; but the motion of the aux-
iliary arms is entlrely dependent upon the 75
motion of the main arm and is limited in ex-
tent. The main arm, however, may be free
to move after the limit of motion in the aux-
1liary arms has been reached. The attach-
ment of the auxiliary arms to the main arm So
1s through an adjustable frietion, and a greater
or less degree of rigidity of attachment ecan
therefore be effected. |

The invention will be deseribed in detail in
connection with the accompanying drawings, 8s
in which Ifigure 1 illustrates the general prin-
ciples upon which the invention is constructed
and the circuits arranged, and Iigs. 2 and 3
1llustrate a modification of the circuit-closing
device. - 9o

Referring to Kig. 1, the magnet M is in-
cluded in a local eircuit having the battery o
and the key Is. "T'he armatuare m is attached
to the armature-lever or main arm I, which is
pivoted at m’. The armature is held away o9s
from the polesof the magnet by the retractile
spring s. I'he core of the magnet is hollow,
and through it extends the pluﬂ d, and thisis
held 1n p]_‘l ce by the springs’. A small space
exists between the armature m and the head

10O

of the plug d, so that the first movement of
the armature downward or toward the magnet;
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when the latter is energized is only opposed
by the spring s; but after moving a short dis-
tance the armature comes in contact with the
plug d, and after that its motion is opposed
by both springs s and s’.

A’ and A? are auxiliary arms pivoted at 7
T'he ends farthest from the magnet are curved
so as to approach each other and carry the
contact-points p°. These auxiliary arms are

to connected with the main arm 13 by means of
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the friction-wheels F and I, the posts f and
J',and the pins f* /% which latter engage the
friction-wheels by means of radial slots, as
shown, Itwill be seen that the posts / and 77
are attached to the main arm I3 on opposite
sides of its pivot, and the motion, therefore, of
the armature m toward the magnet will cause
the two curved ends of the auxiliary arms and
the contact-points at »° to approach each
other. | |
Fuarther description will be given in con-
nection with the operation of the apparatus.
The main line L is connected with the aux-
liary arm A’ and to the contact p on the in-
sulating-piece 2 at the end of the armature-
arm 13, The battery O may be called the
“clearing - battery” and the battery O’ the
“marking ” or “operating” battery. In the
position shown in the drawings,with the key
IL open, the circuit cean De traced from the
battery O through the line 1 to the contaci-
points p’, the arm A’,whence it divides, part
going to the line L and part to the insulated
contact-point p, then through the line S and

resistance R, which is adjustable, to the earth.

If the key I is depressed for a period, say,
sufficient to send the shortest impulse or dot,
then upon the approach of the armature m: to
the magnet the contact at p is separated, and
by means of the connections between the arm
B and the auxiliary arms A’ and A? the con-
tact-points at p° are brought together, while
the contact-pointat p’ is also separated. As
& result, the circuit of the clearing-battery is
broken at the point p’, and the cireuit of the
hattery O” can be traced through the wire 2
to the arm A® through the contact-points at
p° and the arm A’ to the line L. If the con-
tact were prolonged, the lever B would con-
tinue to move until the contact at »® was
closed; but as the key ICis again instantly
opened the lever B will not have time to ¢lose
the contactat p°; but the slichtest haclkward
movement of the armature m upon the open-
ing of the key will cause the points at 5" to
separate, the points at p and 9’ to be again
closed, and the battery O is automatically
thrown to line, as alveady desceribed.

It will be noticed that the arms A7 and A2
are pivoted at points 7, and are connectod
with the arm I in such a manner that the
slightest possible motion of the armature m
will cause the points at p® to be brought to-
gether or separated; hence when dots alone
are transmitted over the line by the opera-
tion of the key X the contact-points at p, ',
and p° are alternately opened and closed, g0
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that the batteries O and O are alternately
thrown to line. If, now, the key K is held
down long enough to send a dash, the first
operation 18 precisely the same as in the case
of sending a dot—that is, the contact-points
at p” are first hrought together and the bat-

tery O7 is sent to line. As the contact of the

key I continues, the main arm B continues
1ts motion until the contact-point at p?* is
closed. As soon as this takes place the cur-
rent from the battery O is divided, and while
a portion continues toline,as before, through
the arm A® contact-points p®, and arm A’, an-
other portion passes through the wire 3, arm
B, contact-points p* line S, and resistance R/
to earth. The result is that much less of the
battery O” goes to the line after a portion of
the time required to make the dash has passed
than when the contact is first made. This
facilitates the clearing of the line.

When the key K is lifted after making the
dash, the first operation is to open the points
at p” and to close the point at p’. The ve-
sult 1s that the clearing-battery O is imme-
diately thrown to the line, and the clearing
effect Degins and continues while the arma-
ture continues to be drawn away from the
magnet, and while the arm B i3 passing
through the considerable distance from the
points p* to the point p. It will be seen,
therefore, that not only is the main battery
automatically diverted from the line after a
certaln period in making a dash, but that
atter the dash the clearing-battery is longer
kkept to the line; or, in other words, the clear-
ig-battery is kept to the line in proportion to
the time that the main or marking battery
has previously heen kept to the line.

The resistances R and R ave both adjusta-
ble, and can thervefore be adapted to the re-
quirements of the circumstances.

The stops ¢ and ¢’ limit the movement of
the auxiliary and main aring, respectively.

1t will be seen that the lines S and &,
which include the resistances R and R/, are
shunts upon the main line, and that their
closing is automatically effected hy the in-
strument after the closing of the main line.

Referring now to Tigs. 2 and 3, it will be
scen how the method of action between the
auxiliary arms A’ and A* and the main arm
I3 may be modified. The arms A’ and A? are
pivoted at ¢’ and «* and are connected with
the main arm B Dby the two levers ¢ and ¢
and the pins ¢ and /. The arm B and the
levers C and ¢ are all free to move upon the
spindle D, and are sufficiently united by fric-
tion by means of the spring s* and the nut S
to produce the desired movement upon the
altraction of the magnet M upon the arma-
ture m. T'he eflfect is just the same as inthe

case shown in Iig. 1, where the connection is
throughthe arms £ and 77 and friction-wheels
and I,

I claim as my invention—

1. In a cireuit-cloging deviee, the combina-
tion of a main arm and ftwo anxiliary arms
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frictionally attached thereto, said auxiliary |

arms carrying circuit-closing points which are
caused tosimultaneously approach or separate
from each other by the motion of the main
arI. . '

2. The combination of a local battery, a
Morse key, an electro-magnet, an armature-
lever, and two auxiliary arms frictionally con-
nected therewith and carrying circuit-closing
points which are caused to simultaneously ap-
proach or separate from each other according
to the motion of the armature-lever.

5. 1T'he combination of a local battery, a
make-and-break key, an electro-magnet, an

armature-lever, and two auxiliary arms fric- |

tionally attached to such armature-lever and
carrying circuit-closing points which are made
to simultaneously approach or separate from
each other by the movement of the armature-
lever, the range of motion of the armature-
lever being greater than thatof the auxiliary
arms. | - -

In testimony whereof I have hereunto sub-

scribed my name this 7th day of September,
A. D, 1888.

20

CHARLES G. BURKE.
Witnesses: |

DANL. W. EDGECOMB,
CAROLINE E. DAVIDSON,
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