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Lo all whom tt may concerw:

Be it known that I, JOEN STONE STONE of

' Cambridge, in the co_unty of Middlesex and

State of Massachusetts, have invented a new
and useful Method of Electrleal Distribution,
of which the following is a specification.

My improvement re]ates especially to a
method of electrical distribution in which vi-

- brating. currents are employed and it is de-
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sirable to use automatic relays in the circuit.
In relaying such a circuit in which the trans-
mitting-generator and the relay-generatorde-
velop currents of the same frequency a prac-

tical difficulty arises in that the vibrations |

transmitted from the signaling-station to the
relay on being impressed by the relay-gener-
ator upon the main line not only pass to the
receiving-station, but also establish the con-
stant Opelatlon of the relay for an indefinite
period, thus thereafter preventing intelligi-
ble signaling. Instead of Dbeing effective at

thereceiving-station only the vibrations thus

become constant and serve not only to con-
fuse the operation of the receiving instru-
ment, but also to render constant the trans-
mlttmﬂ' action of the relay. Therelay there-

- fore becomes what may be ter med a ‘“center
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of wasted energy”in that it continually sig-
nals to itself instead of relaying intelligibly
to the receiving-station. The reason for this
in the case supposed is that the relay-circuit
contains means for generating a vibrating
current of the same frequency as that which

impresses the line at the signaling-station.

The current so generated impresses the main
line, and hence not only signals- to the re-
ceiving instrument, but also eontinues to ac-
tuate the relay-armature through its coils,
which are in a branch from the main line.

So long, therefore, as the relay-generator can |

operate it will react upon itself through the

‘relay-coils irrespective of the signals trans-

mitted from the signaling instrument and

~irrespective of the action of the transmitting-
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station, and will thus render nugatory any
attempt at the transmitting-station to com-

municate intelligibly with the receiving-sta-
tion.

My improved method of dlstrlbu’rlon con-
sists in causing the signals which are to be

transmitted to effect the transmission of simi-
~lar signals by currents of different frequency

which shall act upon a properly-attuned re-
ceiver by which the signals shall be received.
In a circuit containing two terminal stations

this method may be carried out by apparatus

at each station comprising, in addition to
proper receiving instruments, means for pro-
ducing and impressing upon a main circuit
vibrating currents of a given frequency, with

-the addition at some convenient point of a

relay adapted to respond to the impressed vi-
brating current. T'he local circuit at the re-
ley-st&tion, however, should contain means
for producing and impressing upon the line a
vibrating current of different frequency, and

‘the receiving means at each terminal station
should be such as will respond only to the
vibrating currents originating in the local
“eircuit of the relay. In such a case, while the

signals are originated at a given frequency
of vibration and execite the relay-armature,
which alone is capable of receiving them, the
signals of different frequency impressed by
the relay-generator have no effect upon the
relay-armature, but only cause a response in
the receiving means which is made resonant to
the frequency of current developed by the re-
lay-generator. Itisevident that this method

may be elaborated in various ways and that
by its use a main line can be utilized for a

number of stations each having 1ts own Sys-
tem,
means differently attunedend a relay the
receiving member of which is attuned to the
transmitting means of the system, and the
transmitting member of which is attuned to
the receiving means of the system, the sev-
eral instruments of each system being differ-
ently attuned for the instruments of every
other system.

I have shown in the drawings in diagram-
matic views several means by which my
method may be carried out.

Figure 1 shows a two-station line; Fig. 2 a
four-station line. Figs. 3,4, 5, 6,7, and Sshow
various means for aseoeiabing the resonant
circuits of the relay with the main line which
may be substituted for those shown in Kigs.
1 and 2.

In each of the views, A is the main. line.

In Fig. I' I have shown two stations
bered, 1"eSpeebively, 1 and 2) having between

| them a relay-station, (numbered 3.) The sta-

comprising a signaling and receiving-
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tion 1 eom prises transmitting or signaling and | station 3 while the generator ¢® develops a

receliving instruments. The tmnsmlttmfr in-
strouments are primarily a key &' and means
for impressing a vibrating current on the line,
such as an alternating generator ¢', the re-
celving instrument being shown diagrammat-
ically as an electromagnet ¢'. Each trans-
mittinginstrument and each receiving instru-
ment is connected with the main line A by

means of a condenser ¢’ ¢! and an inductance-

coil ' 1. The station 2 is arranged in like
manner, its key being lettered £*, its genera-
tor g%, its receiving instrument ¢?, its condens-
ers ¢ ¢, and its inductance-coils * 7%, The
relay-station comprises a relay-coil R?, con-
nected with the main line A through a con-

denser ¢ and inductance-coil %, the other ter-

minal of the relay-coil R? bemn‘ arounded.
The local cireuit of the relay (mel'ked L) com-
prises an armature a® in the field of the relay

R°, means for developing a vibrating cur-

renf—{for example, an alternating generator
g°, econnected with one coil of a transformer 7,
an indactance-coil 7%, and a condenser c*.
The second coil of the transformer {° is con-
nected through a condenser ¢*? and induec-
tance-coil 7% with the line A, its other ter-
minal being grounded. When my method is
carried out by means of such apparatus, the

generators g’ and g*are capable of developing

currents of the same frequency, and each 1s
effective to operateonly thearmature a° of the
relay-circnit; butthe generatorg’atthe relay-
station develops currents of a frequency dif-
ferent from the generators ¢g' and ¢* and is ca-
pableof operating the armatures of thereceliv-
ing instruments ¢’ 2,
to be sentfrom station 1. The generator g" of
that station causes the operation of the cir-
cuit-closing armature ¢® at the relay-station,

but has no dir ect effect upon the reeewmﬂ'm-
strument e* at station 2, for the reason Ehdb

- the circuit in which t,hat instrument is in-
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cluded is made resonant to the frequency of
the current developed by the relay-generator
¢° and not to the frequency of the frenemtor
¢g'. 'T'he closing of the armature a?, however
causes the e..feetwe operation of the gen emtor
g®, which, developing a current to the fre-
quency of whiceh the circuit in which is the re-
ceiver e® is attuned, causes the receiver e* to
receive the signal without, however, in any
way affecting the continued and intelligible
operation of the armature ¢® at the relay-
station. |

In Fig. 2 there are added to stations 1, 2,
and 3, as above described, two other stations
4 and 5, with their relay-station 6, the parts
being lettered in like manner, as in Ifig. 1;

but eaeh element at each statlon being d1etm-

guished by the numberof its station, the con-
cd‘]:: CU, 65{], Cb, CGG, and

densers being lettered ¢,
¢, and the inductance-coils rt, 444, 95, 155, 6, 406,
and 7%, In this case the generators ¢’ and ¢?
arecapableof developing currentsof the same
frequency as in the former case, and each is

Thus suppose asignal

current of a different frequency capable of
operating the armatures of the receiving in-
struments e’ e®. The generators g* g® are each

capable of develomn@ currents of the same

frequency, a ftequene}f, however, different
from that developed by any other generetors
1n the circnit, and are
the armature a°, and the generator ¢g°® at the
relay-station 6 is capable of developing a cur-
rent of still a different frequency which op-
erates the armatures of the receiving instru-
ments ¢t ¢°. In this case the ﬂ'enemtore at
stations 1 and 2 operate the armature o3 only,

capable of operating
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the generators at stations 4 and 5 operate the -

armature a® only, while the generators ¢°and
% operate, respectively, the receiving instru-
ments e’ ¢®> and e*e®. Itisevident, therefore,
that either station 1 or station 2 may be op-

erated at the same time that either station 4

orstation 5is being operated and that each re-
lay will pick up the signal intended for it and
transmit it to the receiver intended to receive
1t, as above described.
extended in like manner to include a greater
number of stations than those shown and de-
seribed above.

1 have shown in Figs. 3 to §, inclusive, va-
rious ways of associating a relay with a cir-

My method may be-
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cuit of the character described for the puar-

pose of carrying out my method of distribu-

tion, each way having certain advantages
which will not only be apparent to those
skilled inthe art, but willindicate the breadth
of the application of myinvention. Inorder
Lo prevent unnecessary repetition in the de-
scription of these views, I have lettered what
1 term the ‘“‘local” circuit of the relay—viz.,

100

that circuit which contains the generator and

the armature—with the letter L, the partsin
that circuit when necessary being lettered, as
in Ifig. 1 —viz., the generator ¢°, the con-
denser ¢*, the inductance-coil %, the arma-
ture a3, and the transformer #*—and I have
lettered the circuit of the relay-coil R. In
Fig. 3 the relay-coll R® is in a loop-circuit
R of the main line A, which loop-cireuit con-
tains an inductance-coil 75 and a condenser
¢®. 'The local circuit L contains one element
of the transformer 7%, the other element of
which is in the loop W of the main line A,
which loop also contains the inductance-coil
% and condenser ¢®. In Fig. 4 instead of
making a direct connection with the main
line A, I have inserted. in the main line A
one element of the tranzformer #3, the other

element of whichisin the local circuit L, and

I have shown the relay-circuit R as contain-

ing also one element of another transformer |

t* of similar character, the other element of
which being also in the main line A. In
I'ig. 5 the arrangement is similar, except that
between the relay-circuit R and the main line
A,l haveintroduced a weeding-out circuit W,
comprising an element of each of two trans-
formers, one, the transformer T, the other

eepable of operating the armature a®at relay- 1 element of Whl(,h 18 in the circuit R the other,
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thetran'sfermer TS, the other elementof ﬁhwh '

18 in the main hne A, and in the same way
the local circuit L affeebe the mainline through
a weeding-out cireuit W', similar in all re-
spects to the weeding-out elreulﬁW but acted
upon by the trensformer t* and aetmcr through

a transformer T° upon the main line.'- Tn

- Fig. 6 there is a further modification in which
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the weeding-out circnits W and W' form

leops in the main line A, the local cireuit be- |

ing lettered L, as befme, and a third wead-
111&-—01113 cirenit W? being effective to commu-
nicate the impulses by means of suitable

- transferences from the local circuit L to the
~weeding-out circuit. W', looped into the main

line. In Fig. 7 there is still another modifi-
cation, in which instead of weeding-out loops,
as shown 1n Fig. 6, grounding branches G and
' are prowded each carrying one element
of the transformers 3 T?, respectively, a con-

- denser ¢® ¢%8, an 1nduetanee-coﬂ r3 1333, the

relay-cireuit R, also containing one element

~of the transformer 7*, and the local cir-
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- tion is to provide a method of relaying by |

cuit L, also carrying one element ® of the
transformer, which acts upon the branch G’
through the weeding-out circuit W'. Still

another modificationisshown in Fig. 8, where
the relay-circuit R is in a loop- Clli'(_-lllt of the

main line A, having a coil A3 of small induct-
ance as compared with the inductance-coil 73
of the relay-circuit, the local circuit L being
also a loop of the main line A and having a
coil A% of small inductance compared with
the inductance-coil 7. In this modification

the coils A% A% serve to direct the energy of.

the current into the loeal resonant circuit
containing the relay. From this it will be
seen that my method herein described may
be carried out by means of any one of a num- |
ber of combinations and medlﬁeamons, many |
of which, as well as many others, will suggest

themselves to one skilled in the art when it |

is understood that the purpose of my inven-

means of resonant circuits which consists in
causing the signals which are transmitted by
one or more generators transmitting waves

of different frequenmes each to its own relay,

from which the SIgnels are retransmitted by
generators capable of transmitting waves of

othel frequencies to receivers of eorreepond-
ing frequency. .
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T have described my method as carried out

by placing such apparatus as needs to be

selective in its operation in resonant circuits
attuned to the frequency t¢ which it is to re-

25

spond; but I do not wish it to be nunderstood

that this is the only means by which my

method of relaying may be carried out, as its

| noveltydependsuponthe useofonefrequency

for transmitting and another frequency for

receiving and not upon the means employed
for imparting the selectivity to the mechan-

ism.
What I claim as my invention is—
1. The method of relaying signals received

6o

by a tuned receiver of an elterneblnﬂ'—euvrent |

telegraph system which consists in causing

‘such signals to effect the sending of S1m1lel

wnals by currents of a dlfferent frequency.
- 2. The method of absorbing the energy of
eurrents of one frequency treversmw a maln

line to the exclusion of the energy of currents

of other frequencies traversing said line,
which consists in diverting the energy of the
current of said frequency by means of an in-

ductance-coilineluded in said mainlineintoa

localresonant circuit containing a tuning-coil

of inductance very large. eompered to the in-
ductance of said coil mcluded In the main
Iine. |

In testimony whereof I hereunto set my
name this 29th day of July, 1902.

JOHN STONE STONE.

Witnesses: -
GEORGE O. G. COALE
M. E. FLAHERTY.
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