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To all whom it may concern:

Be it known that I, LEwIs HORTON, Jr., a
citizen of the United States, residing in Read-
ing,in the county of Berks and State of Penn-
sylvania, haveinvented a new and useful Im-
provement in Telegraphic Repeaters,of which
the following is a specification.

My invention relates to that class of appa-
ratus which is employed in telegraphy for
automatically reproducing in either one of
two otherwise independent circuits signals
which are originated in the other cireuit by al-
ternately interrupting and restoring the flow
of the electric current from a battery or other
constant source of energy. Such an organiza-
tion of apparatus is technically known as a
“repeater.”

My improvement comprises certain modifi-
cations in the construction and mutual re-
lations of the parts of the apparatus hereto-
fore gemnerally employed for this purpose,
whereby I am able to dispense with certain
parts of the mechanism and yet accomplish
the desired end, not only in a more effectual
manner, but with less costly and less compli-
cated apparatus. 1 attain this object by the
mechanism illustrated in the accompanying
drawing, which is a representation, partly
diagrammatie, of a telegraphic repeater em-
bodying my improvement.

I designate the two circuits which are to be
coupled together by the repeater, for conven-
ience of explanation, as the ‘‘eastern” and
“western ” circuits, respectively. Therelay-
magnet of the western circuit is shown atM.
This eircuit enters at the right of the diagram
andismarked “West.” Bymeansofitsarma-
ture-lever m this magnet is capable of alter-
nately opening and closing the circuit of a
local battery e and of thereby actuating a
sounder or other reading-instrument the es-
sential parts of which are a local magnet L
and an armature-lever [.

In its general features of structure and op-
eration the apparatus thus far described is
substantially the same as that in ordinary
use in the telegraphic service. It is dupli-

cated in every particular by the correspond-
ing apparatus pertaining to the eastern cir-

cuit, (marked “East” in the diagram,) which
is designated by similar letters of reference,
with the addition of the superior reference-
numeral 1, as M', m/, &e. )

The respective relay-magnets of my appa-
ratus differ from those ordinarily in use in
that a constant force is applied to the arma-
ture, tending fto maintain it in position to
keep the local eircuit closed whether the re-
lay-magnet is energized or mot, and also in
that the opening movement of the armature-
leveris produced by means of the positive at-
tractive force of an independentretracting-
electromagnet instead of the recoil of a
strained spring. By placing the armature-
lever in a properly-inclined position and suit-
ably weighting it T utilize the force of gravity

“for the purpose first named above, as will be

understood by reference to the drawing, in
which W and W' are adjustable weights, ca-
pable of being placed at different distances
from the fulerum of said inclined armature-
levers m and m'. .
The alternate magnetization and demag-
netization of the retracting-magnets R and
R’is effected by auxiliary local circuits under
control of circuit-breaking contacts upon the
levers of the respective opposite sounders, as
hereinafter more particularly explained.
The mode of operation of the apparatus
will be understood from the following expla-
nation: The ecircuit of the incoming line
marked ‘‘East” may be traced through con-
tact-point ¢, contact-spring s, relay-magnet
M’, and main battery ¥’ to the earth at G'.
In like manner that of the line marked
“West” passesthrough?’, s'and Mto G. Nor-
mally a constant current passes through both
lines. Both local circuits are consequently
closed, and so also are the auxiliary local
circuits which actuate the respective retract-
ing-magnets R and R’. The retracting-mag-
nets R and R’ mustbeadjusted to correspond
with the normal strength of the currents in
the main circuits by moving their poles to-
ward or away from the respective relay-ar-
matures m and m' until the opposing attract-
ive forces are exactly equal to each other,
after which the armatures m and m’ will be
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held against their respective closing contacts
2w and w' solely by the force of gravity acting
upon the weights W and W',

The relay-magnets and their correspond-
ing retracting-magnets are so arranged that
their similar poles face each other upon op-
posite sides of the common armature.

In order torepeat a telegraphic signal, say,
from the eastern into the western circuit, it
is only necessary that the operator at any
point on the eastern line shall be able to
break the circuit of that line, and that this
shall have the effect of also breaking the cir-
cuit of the western line, and that, conversely,
when such operator restores the eircuit of the
eastern line the circuit of the western line
shall also be vestored. It is also of great
importancethat the interval of time elapsing
between the occurrence of the breaks and
closures of the eastern line and the corre-
sponding breaks and closures of the western
line shall be as short as practicable.  The
manner in which this result is effected will
now be explained.

The interruption of the current in the east-
ern main cireuit demagnetizes the relay-mag-
net M, permitting the attraction of the re-
tracting - magnet R’ to instantly overcome
the resistance of the weight W' and break
the primary local circuit at contact «w'. This
operation is almost instantly followed by the
breaking of the auxiliary local circuit of the
opposite retracting-magnet R at p', and this
again by the breaking of the western main
circuit at s #. The determination of the
precise interval of time elapsing between the
two last-named operationsisa very important
point in the adjustment of the apparatus
and is effected by means of the movable con-
tacts t and #'. By so adjusting these contacts
as to secure a brief but determinate and in-
variable interval of time hetween the releas-
ing action of the respective magnets M' and
R/, Tam enabled to dispense with all devices
for short-circuiting the retracting-magnet,
and thus not only to materially simplify the
apparatus but to avoid much unnecessary
consumption of materialin thelocal batteries.

In conjunction with the last-mentioned de-
vice I make use of a very short core-magnet
to effect the retraction, so as to reduce the
necessary time interval as much as possible,
and, hence, before the relay-magnet—as, for
example, M—hasbegun tolose itsmagnetism,
its opposing retracting-magnet has become
wholly inert, so that the action of gravity
upon the weight W comes into play to keep
the primary loeal circuit as well asits auxiliary
dependentlocal cirecuitunbroken. Hence the

opposite retracting-magnet R’ cannot act to
release its armature m'.

Both main circuits

555,165

are now open, the eastern at the key of the
transmitting - operator and the western be-
tween the contact-point # and the contact-
spring s'.

~ Reversing the above-described operation,
the closing of the eastern main ecircuit first
restores the magnetism of the relay-magnet
M', whereupon (the magnetic pull upon the
armature-lever m' being again balanced)
gravity comes into play to bring the same
againstits contact-stop w’, whereupon its cor-
responding sounder closes in orderly suc-
cession the western main circuit at ' 7' and
the auxiliary local circuit of the opposite re-

tracting-magnet R, thus restoring the appa-.

ratus to its normal position. This operation
is repeated in the same manner during the
transmission and repetition of each elemen-
tary signal of the conventional telegraphic
code. Signals originating upon the western
cireunit are repeated into the eastern cireuit
in precisely the same manner by the opposite
contacts ¢ and s.

Toinsure the properand effective operation
of the apparatus, it is necessary that the ef-
fective force exerted by the retracting-mag-
nets R and R’ should at all times be exactly
equal to thatof the relay-magnets M and M/,
and as the latter necessarily varies according
to the condition of the insulation of the main
circuit and other circumstances means must
be provided for altering the former as re-
quired. This may be conveniently effected
by the adjustable rheostats X and X' inter-
posed in the respective auxiliary local cir-
cuits.

I claim as my invention—

The combination in an automatie repeating
apparatus of two main circuits entering a sin-
gle station, two relays, one in each line at
said station, a local circuit containing an elec-
tromagnetic, spring-contact, transmitting-in-
strument operated Dby said relays, respect-
ively; an electromagnetic retractor for the
armature of each relay, and an extra local
circuit for each retractor, the extra local cir-
cuit of one relay-retractor, say the first, in-
cluding the down contact-stop and movable
or armature contact operated by the auto-
matic transmitter controlled by the second re-
lay, whereby a breakin the second circuit, due
to the operation of the first relay, oceurs af-
ter a break in the refracting-eircuit of the
second relay, and vice versa, substantially as
deseribed.

Signed by me this 9th day of September,
A. D. 1895.

LEWIS IIORTON, J=r.

Witnesses:

AMBROSE S. MILLER,
HowARrD P. WANNER.
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