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Lo all whom it my coneeri;
Be 1t known that I, Marcus O. AvTiiony, ¢

citizen of the United States, residing at hu*
berton, 1n the county of Stwmmit and State of

‘(Uhio, have inven ted new and useful Improve-

ments in the Art of Telegraphy, of which the
following 1s a speecilication.

My invention relates to the art of teleora-
phy: E and 1t consists In a nove 1 mutlmd Of 1)1‘0-—
ducing, sending, and receivi

nals, whereby Lhe constr ummn,

m ain tel_x.fl.nu),

and operation of telegraph systems may be |

simplilied and cheapencd and the capacity of
transmission enlarged by simultancous trans-
missions i oppostte directions with entire in-
dependence.

The essential principle or characteristic of
my 1nvention lies 1n translating the telegraphic
itermittent impulses of a direet or primary
electric C‘HI"I'{"‘Tlt imto corresponding waves or
impulses of a secondary or induced current
upon and ovet' a suitable transmitting-condue-
tor, which 1n some cases may be the earth.
As-supplementary to this 1t consists, further,
1n recelving and reconverting the secondary

1mpulses so transmitted into sounds or other

intelligible reproductions of the original pri-
mary impulses constituting the teleeraphic
S nals. .

Stated In terms more particularly suggest-
ive of the means employed, it consists in D1o-
ducing the make-and-break signals of teleg-

.fml._l‘y? m a local battery-circuit, including the
primary winding of an induetion-coil, and de-
livering the corresponding secondary impulses
thus created in the socomlan winding of said
coll to a conductor of which the said second-
ary winding constitutes the receiving-termi-
nal and 1n receiving and reconv erting said
secondary impualses by similar means 1n sub-
stantially reverse order. .

The nature .:md mode of operation of my
invention will be understood in detail from
the subjoined dogcrlptmn in connection with
the accompanying drawings, showing in dia-
orammatic form the apparatus employed, said
apparatus being the subject of a divisional
application, Ejm*ml No. 106,780, filed May 10
1909,

The magnet-cireul

In the drawmgs, Figure 1 1s a diagram-
matic view of the system, showing the loeal
cireuits, operative instruments, and main con-
{hlcmr tlm l 1tt01 henm a hli]‘. ay- [‘rzml{; Fig.

I'L En]um_li] l_m }11{111_11.5(}{_1 1:]1.:1.1_, le ebsmltm.] foa-
tures of apparatus are the local eirveuits for
sendine and receiving, with suitable devieces
for controlling and operating same, and the
oppositely - wound induetion-coils branchoed
into the same main conductor.  The control-
Ime and operating devices in the local pri-
mary circuits may be varied at will.

Referring now to the drawings herewith
i”l'l%i;] ﬂl‘ilw ‘the. apparatus, A desionates the

1}01 le_}:a-, 01 Lhe oeneral apparatus,
tively, as used upon a railway. L
of the same are located at stations and upon
moving trains and connect electrically with
the lines of rails of the trackway T as a main

conductor.

Thu %om‘lirw mod fmi%m A wm-_.i%t% of a4 lmt-
‘s the Pr ]_i_‘ﬂ‘i,!‘y" wm{.lmﬂ oi an m{] nftmn u)ll
e‘*'j herein termed the °° sending-coil,” a tele-
oraphic sending-key 5, and 1)1(‘[(‘_¢l]}lv A Vi-
brator apparatus €, all connected in circuits
traced as follows: from one pole of the bat-
tery « through t,on{hl(;m';‘ 2, through se nding-
key £ to post p of the vibrator mechanism C,
thence through malke-and-break contact 3 and
line 5§ to the primary or inner winding (inner
layer) of sending-coil ¢, thenece rom the op-
posite terminal of said inner winding (outer
layer) back to the battery by direet line 1.
t for vibrator apparatus C
and contacts beginning at post » 18 thence
through make-and-break contacts 6 and 7 and
extending line 10 through magnet-coils # and
line 8 to conductor 1. Condenser-shunts are
employed for the make-and-break contacts as
follows: for contact 3 a line 9 connecting
ACTOSS from lines 2 to 5 through condenser 7
and for contact 6 a line 10 connecting across
from lines 2 to 7 throug

1 condenser 2%
it N e . LEN " . s a - . .
I'ne sending-coil # has its primary wined-

Ing interposec d between the terminals of con-

50

55

ho

70

75

80

S

(O

95




10

15

30

40

45 1c

50

55

Q :

ductors 1 and 5 of the batterv-cirecuit. Itssec-
ondary winding has one "~ blocked 7 terminal,
(that is, having no electrical outlet,) and the
other terminal is connected to a service con-
ductor ¢, extending to earth or other natural
conductor or to an artificial conductor, such

as the track T, of a line of railway, as in the
. colls 1n em;h case connect with the loecal cIn-

present illustration.  These primary and sec-
ondary wi
rections about a permanent magnet-core « of
hardened steel.

The receiving mechanism B consists of a

coil ¢, whichis disposed proximate to thecoil

¢ and whose primary and secondary wind- |

ings are in relatively opposite directions smd
are arranged oppositely to thoc_;e of cotl /.

The primary winding of coil ¢
cuit 11 and 12 through a permanent magnet-
relay ¢, having a condenser 7 interposed 1n
shunt connection 15 between the branches 11
12 of the circuit. tes an

The relay ¢ opera
outer circuit 13 14 through a loecal bzlttery 1!
and sounder /: in the u%ml manner. The sec-
ondary winding of coil ¢ has a cross connec-
tion 16 from the inner terminal of the scc-
ondary winding to theline 11 of the primary
winding. The coil ¢ is fitted with a core y
of soft-iron wires bundled.

The sendine and recelving portions A and
B above desceribed constitute a joint appa-
ratus A B. which, as already stated, 15 dupli-
cated at stations and on moving trains and
connected to the track or earth in multiple.
In trains of cars moving on ratlways the con-
nection may be made tthOh the running-
oear to and through the Wheel contacts with
the rails. “Themused in field service—as, for
example, in military campaigning—the earth
alone may be used as the main conductor
through metallic rods driven into the soil or
otherwise as temporary connections with the
earth. Inpermanentrailway servicethe track
conduction may be rendered more pertect by
Jondnw the rails, as in electric-railway serv-
ice: but S%Ll%ffwtms results are obtained for
conmdem Zle distances where rails are united
by ordinary fish-plate joints. Wherever a
perfect earth contact can be obtained, as by
metallic rods driven decp enough to reach
moist earth or by buried metallic plates or
by attachment to buried water or gas pipes,

&e., the earth alone may be utilized as the !

sole conductor.
In the apparatus employed the sending and
recelving coils must be Subsmnmlly duph—

cates as to windings, bhut used 1n reverse one |

ndings are in relatively opposite di-

is a closed cir- |

the same polarity, and this 1s effe wmd by
' viding each co

'~ with the other, as indicated in the foregoing

description and in the figures of the drawings.
1t will be observed that the main conductor

(considered as a line connecting two terminal
stations) terminates at each end 1n two

branches, each branch terminating in the outer

winding lavm of an induction- coil. The inner
cuits of the sending-key and receiving sounder
or relay. respectively. I may dlSpGH‘SO with
a relay and sounder direct where a telephone-
recelver is used:; but in railway service and
the like the Se[)ma.te circuit and the relay are
preferable.

This method of communication can be used
in building operations and in fire-fghting,
&e., in which case a single wire can be em-
hedded in the hose without danger of short-

| circuiting, as is the case with a two-wire cir-

cuit.

In transmitting over long distances 1 find
it advantageous to place the sending-key in
the circuit between the vibrator and the coil;
but the arrangement shown gives good results
for ordinary Tocal use.

As shown in the drawings, the aforesaid
coils < and & are placed relatively close to-
octher end to end. The object of this is to
prevent the existence of a magnetic {lux of
Pro-
il with its opposite windings
and arranging the primary and secondary
WINgings of one coil relativ ely opwposite to
the 001"1051101:1(11110 windings of the othel @01]
resulting 1n current from he
sendine-coil—bheing largely diverce{] md sent;
through the service conductor to the main
conductor whatever the character of the latter.

1 claim as my invention and desire to secure
by Letters Patent of the United States—

The improvement in the art of telegraphy
consisting in generating a primary current in
the sending apparatus and producing malke-
and-break 1mpulses of the current, generat-
ing from this current two induced secondary
currents of opposite rotative forces and com-
bining said induced seccondary currents and
sending them through a common service con-
ductor.

In testimony whereot I have hereunto set
my hand in presence of two subseribing wit-
NESSes.

MARCUS O. ANTHONY.
Witnesses:
L. M. Hosnra,

CIIAS. IIiPPPR JONTA.
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