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To all whom it may concern: |
Be 1t known that I, CHARLES S. BULKLEY,

- of Macon, in the county of Bibb, in the State

of Georgia, have invented a Double-Acting
Telegraphic iepeater; and I do hereby declare
~that the following is a full and -exaet deserip-
- tion thereof, reference being had to the accom-
panying drawings, making a partof this speci-
fication— |

Figure 1 being a top view, and Fig. 2, a
vertical longitudinal section in the line z x of
Fig. 1.

I construct my double-acting telegraphic
repeater by placing two electro-magnets, a a
and d d, near each other in the same office,
and respectively connecting the said electro-
magnects with the wires F' H of two main cir-
cuits coming from different directions, in such
a manner that the main-circuit wire It wijll be
in connection with the armature ¢ of the elee-
tro-magnet @ @, and thence be continued by
the wire f, through the helices of the electro-
magnet d d, to the ground-plate A, and the
opposite main-circuit wire, H, be in connection
with the armature s of the electro-magnet d d,
and thence be continued, by the wire 4,
through the helices of the electro-magnet «a a,
to the ground-plate A, and then connecting
the ground-plate A and a galvanic battery, O,
with a couple of points, j§ %, placed in sueh
positions in relation to the armatures s ¢ of the
said electro-magnets ¢ ¢ and d d that when a
galvanie current is sent over either one of the
sald main circaits that are in connection with
the telegraphic repeater, it will, by charging
the electro-magnet that it embraces in the re-
peater, attract its armaturs against one of the
points 4 or k, and thereby throw the opposite
main circult that is connected with the said
armature into connection with the ground-
plate A and the galvanic battery O, which
connection will cause this said opposite main
galvanic circuit to operate another telegraphic
repeater at the next station, and, if necessary,

a registering-instrument in connection there-

with. |

The points j & are supported by their re-
spective standards J Kin near proximity to the
~armatures s ¢, and on the opposite sides of the
armatures irom these points j &k the points b ¢
are placed, which are supported by theirrespec-
five standards B . The aforesaid armatures

s t of the electro-magnets d d and a a respect-
ively deseend between the pairs of points j ¢
and & b and are connected to pendulous arms

descending from axles that are respectively

pivoted between the pairs of supporting-
standards SSand T T,

Springs m n keep the armatures s ¢ securely
against the respectivepoints g b, save when
they are acted upon by their electro-magnets.

The main-circuit wire H is connected to the
base of onec of the standards S, which stand-
ard, with the pivoted axle and its pendulous
arms In connection therewith, serves to con-
tinue the circuit from the wire H to the ar-
mature s, whence it is continued by the point
g, the standard G, and the wire A through the
helix of the electro-magnet @ @ to the ground-
plate A.

The main-circuit wire I' is connected to the
base of one of the standards T, whence the
eircuit is continued by the said standard, the
axle, and-pendulous arms and the armature £,
the point b, standard B, and wire f, through
the helix of the electro-magnet d d, to the
ground-plate A. A wire, C, passes from the
ground-plate A through the galvanic battery
O, and 18 connected. by the branch wires ¢ ¢
with the two points j k.

It will now be perceived that, by closing at

‘& distant station the poles of the main gal-

vanie circuit formed in part by the wire H and
operated by a battery at the distant station,
the charging thereby of the electro-magnet a
a will attract the armature ¢ thereof against

| the point %, which armature ¢, being in con-

nection with the wire I, and the point % in
connection with the battery O and ground-
plate A, serve as the poles of the main galvanic
circult eomposed 1u part by the wire F, and,
consequently, by closing these poles, as above
stated, an electro-magunef, a a, in this second
main galvanic circuit and located in a re-
peater at another station will be charged from
the galvanic battery O, and, consequently, by
means of its armature, will close the poles of

| another galvaniceirecuit, and so on ad infinitum.

When at a distant station the poles are
closed of the main galvanic circuit composed
in part of the wire IY, and operated by another
battery at the distant station, the charging
thereby of the electro-magnet d d in this cir-
cuit and in my telegraphic reneater will at-




tract the armature s of the said electro-magnet |

against the point 9, which will close the poles

of the galvanie circuit composed 1n part of the

wire H, and thergby send a current of galvan-
ism from the battery O over this eircuit to an
electro-magnet, d d, in the same circuit and
n a 1epe1ter %t the ne:;t station, which, 111 1ts
turn, will, through 1ts armature, closethepo]es
of anether galvanie cireunit, and so0 on to any
~ extent.

_In the foregoing portion of this specification
I have described but one battery, O, as con-

nected with my telegraphie repeater, and in |

such a2 manner that it can be thrown into
either one of the main galvanie eirceuits, 1n con-
nection with the said repeater, by closing the

poles of the opposite galvanic  cirenib 1n con--

nection with the same; butl bave discovered

§

that it is better to divide the battery O into |

three batteries, viz., O ¢4, and arrange them

in the following manneryto wit: the battery |

O having its positive-pole connected with &
ground-plate and its negative-pole connected
to the points j %, in the manner before de-
scribed; the battery ¢ placed in the galvanie
eircult with the electro- -magnet d d, and hav-
ing its negative-pole connected to the ground-
p]ate, and the battery ¢ placed in the circuit

with the electro-magnet a a, also having its |

negative-pole connected with the ground-plate.
With this arrangement of galvanic batteries
1t will be perceived that when the armature ¢
is made to strike against the point £ 1n a tele-
graphic repeater to throw the battery O (con-

- nected with the said point)into the main circuit,

formed prineipally by the wire I, the battery
¢ 1n the opposite end of this eireuit (to the
left) will act in harmony with the said bat-
tery O, and thereby more powerfully charge
the electro-magnet @ ¢ in the telegraphic re-
peater at the next repeating-station émbraced

in this eircuit than the single battery O would |

do were its capacity increased by the addition
thereto of the said battery <. When the arma-
ture?falls back against the point b,the battery
e and electro-magnet d d, 1n connection with a
telegraphic repeater at a station, will, by the
wires f I¥, be thrown into the same circuit with
the electro-magnet ¢ « and the battery ¢ con-
nected with another telegraphic repeater at
the next station to the left, but with the poles
of the said batteries in opposition to each
other, which antagonistic position of the poles
of the said batteries will more effectually pre-
vent the passage of the galvanie currents over
the circuif than by breaking the circuit in the
usual manner. When the armature s i1s made
to strike against a point, j, in a telegraphicre-

peater -to throw the battery O (in connection |

with the said point) into the main ecireuif
formed principally by the wire H, the battery
¢ 1n the opposite end of this clremt will actin
harmony with the said battery O, and there-
- by more powerfully charge the electro-megnet

d d in the telegraphic repeater at the next re-

peating- station to the right embraced in this
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sald circuit than the single battery O could
do were its capacity increased by the addition
thereto of the said battery e. When the ar-
mature s falls back agalnst the point ¢, the
battery ¢ andelectro- mﬂwnet @ ¢, 11 connection

with the telegraphle repeatel at one station,

will, by the wires 2 H, be thrown into the :-,d,me
CII'Clllt with the electro magnet d d, and the
battery e connected with another repeater at

the next station to the right, but with the

poles of the said batteries ¢ i in opposition to
each other, for the purpose as aboveset forth.

The wire I, which is represented in the
drawings as pdssm o to the left from my double-
acting telegraphb-repeater, is connected to an-
ether similar instrument at another station in
the same manner that the wirc H is repre-
sented as being connected with the instroment
shown in the drawings, and the wire H,
which is represented in the drawings as pass
ing to the right from my dounble- actmﬁ' teie-
graphic repeater, is connected to another simi-
lar instrument at another station in the same
manner that the wire I is represented as being
connected with the metmment shown in the
drawings.

Local galvanie circunits fm registering or
writing may be combined with the electro-
magnete of my double-acting telegraphie re-
peater.

- Having thus fully described my double-act- |
ing teleglephle repeater, what I claim therein
as my invention, and deswe to secure by Let-

ters Patent, 1s--

1. The mqnner of connecting two galvanic
circuits with the two electro- magnets aa and
d d in the said repeater, substantially as here-

| in represented and described—to wit, each of

the said galvanic cireunits as it passes through
my said telegraphic repeater embracing in its
course the armature of the opposite electro-
magnet in the said instrument previons to its
passage through the helices in the electro-
magnet embraced in its own resl)eﬂtlve cir-
cuit.

2. In ecombination with the -above, the con-
necting the points b j§ with the galvame bat-
tery O (or batteries) when the said points are
placed in such positions in relation to the ar-
matures s ¢ of the electro-magnets in my said
telegraphic repeater that when ecither one of
the said electro-magnets is charged it will, by
attracting itsarmatureagainstoneof the pomte
b or j, close the poles of the galvanic circuit in
which the opposite electro-magnet in the in-
strument 18 In connection, and thereby throw
the battery O into-the said circuit, substan-
tially as herein set forth.

The above specification of my double-acting

telegraphic repeater signed tlus 23d day ot
August, 1350.

CHAS. S. BULKLEY.

Witnesses:
Z. O, ROBBINS,
GEoO. WOOD.
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