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To all whom it may concern:

Be it known that I, ALFRED M. A. BEALE,
of the city, county, and State of New York,

have invented a new and useful Impr ovement |

1n Multlple Telegraphic Systems, of which the
following 18 a specification. |

In another application for‘Letters Patent

filed simultaneously herewith and serially

- numbered 209,261, I have claimed the improve-
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ment 1n the art of multiple telegraphy as here-
mafter set forth. In my present application
I therefore do not claim said improvement in
the art.

My invention has for its object the transmis-
sion of practically a large and theoretically

~any number of messagesin the same direction

over a single conductor at the same time, and

- . their reeep‘mon simunltaneously and sepqrately

20
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Assuming a line, a certain number of oper-
atﬂrs—-say six——at one end, and an equal num-
ber of receiving-operators at the other end,
my invention involves the giving to each send-
ing-operator and his corresponding receiving-
operator entire control of the line for a cer-
tain interval of time.
(sending and receiving) has control of the line

in turn—that is to ‘say, circuit is completed

through between the first pair of operators,
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then between the second pair, then between
the third pair, and so on for as many pairs as
there may be; or, in -other words, the line
opens intermittently for each sending-operator
in tarn, and while 1t i1s so open for him his

signals go upon the line; but while it is open
for any other operator his signals do not go to |

line. In this way the line opens for operator
No. 1, then for operator No. 2, then for oper-

- ator No 3, and so on until, say, Operator No.
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6, or the labt operator in succession, has his
Then operator Ixo. 1 has his turn again,
and so on. Now, although operator No. 1 has
thus to -wait, so to speak, until all the other

- operators have had their turns, yet in prac-

tice this period of delay is so infinitesimally
short that he may write continuously, and to

- the senses there will be no break in the con-
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tinuity ofhissignals. Thesamethingisequally
true of all the other sending- 0perat01s, and so,

while in fact their s:gnzﬂs are successive, the
practlcal effect 1s as if all the messages were

coming over the single conductor at one and |

the same permd

- Each pair of operators !

-are armatures.
ferent event may happen, or a different person

- Assume three telegraphic relays. Assume
that a current sent into relay No. 1 causes its

armature to move so as to close a local cirecuit
, and that the movement

through relay No. 2
of the armature of 1‘elay No. 2 closes a local
circuit through relay No. 3. Clearly the ar-
mature of relay No. 2 cannof begin its motion

until the armature of relay No. 1 has com-

pleted some part of its stroke and has moved
sufficiently to establish cireuit to relay No. 2.
Equally the armature of relay No. 3 cannot
begin its movement until the armature of re-
lay No. 2 has moved over some portion of its

path. Therefore it follows, necessarily, that

although to the senses these three armatures
may appear to begin and complete their move-
ment in precisely the same instant of time,

they do not, 1n fact, do so; but, on the con-

trary, the arm&ture of 1elay No. 2 follows the
armature of relay No. 1, and the armature of

relay No. 3 follows the armatare of relay No.
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2, and this would be the case, theoretically,

for an infinite number of rela,ys The result
is that between the successive movements of
the armatures there are electrically-utilizable
instants or intervals of time, and there are as
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many successive instants or intervals as there

Ateach of these instants a dif-

or mechanism be given an opportunity to act.
If, then, at each successive instant I arrange

matters so that a different operator may have _
independent communication with theline,then

clearly each operator will in turn, as above de-
seribed, be enabled to send his signals upon

the line without regard to the signaling of the

other Operabors -

The mode in which I car ry this principleinto
pmctlcal effect is simply this: After the arma-
ture of relay No. 1 starts, and before it estab-
lishes the contact which allows a current to
pass to relay No. 2, _
porarily a circuit direct to line through the
key of operator No. 1.
then signal. As soon, however, as the arma-
ture of relay No. 1 has broken this contact with

the line, it establishes the current to relay No.

2, and the armature of that relay moves in like

manner, and during its passage establishes a

line-connection for operator No.2. Inthesame
way the armature of relay No. 3 is started -and

|} aline-connection made in the same manner for

I cause it to establish tem-
95
Operator No. 1 can
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operator No. 3; but to the senses these three
relay - armatures appear to move simultane-
ously, and thus the line-connections seem to
be simultaneous, and the operators may write

nals go to line at successive but very rapidly-

- recurring intervals, and therefore do not mutu-

IC
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ally interfere.

In the accompanying drawings, I'igure 1 13
a diagram showing the apparatus and the ar-
rangement of circuits at the transmitting end
of the line. Fig. 2 is a diagram showing the

apparatus and the arrangement of circuits at.

the receiving end of the line, and. Iig. 3 18 a
diagram Showmg a modification of the circuit-
breaking wheel and circuit therefrom.

Snnll‘u letters of reference indicate like
parts.

I will first refer to the transmitting end of
the line, which is represented in Fig, 1. At
W is a wheel or disk, of insulating material,
having on its periphery equally-spaced con-
tact-plates w. Attached tosaid disk is a com-
mutator, 1, the contact-plates of whieh com-
municate with the contact-plates w. a2 and y

~are springs or brushes which bear against the
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commutator-plates, the brush x being in con-
tact with a plate when the brush 7 is in con-
tact with the insulating inaterial between said
plates, and vice versa. The brushes # and ¥
communicate with the poles of a split battery,
X, which also conneets with ground. Bear-

ing against the plates w on the periphery of

wheel W is a brush or spring, 2. Any suit-
able means—such as a train of gearing op-
erated by a descending weight—may be pro-
vided for causing the uniform rotation of the
wheel W. It will be readily understood that
by this arrangement the current from the
battery X passes to the contact-plates w on
wheel W alternately in opposite directions,
so that the brush or spring z, as 1t meets each
plate in turn, conducts away alternately posi-
tive and negative currents, At 1 is a po-
larized relay, of which ¢ « are the magnets
and b the armature. In proximity to the ar-
mature b, I arrange two contact-plates, ¢ d, in-
sulated from each other. With these plates
the armature b makes electrical contact dur-
ing its passage or vibration between the poles
of the magnets @ a. I so dispose these con-
tact-plates and make them of such dimensions
that during all of its period of travel, except
when it is passing over the narrow interval or
strip of insulating material between said
plates, thearmature 6 maintains electrical con-
tact with one or the other of said plates. The
plates ¢ and d are connected to the terminals
of the local battery ¢; also in proximityto the
armature b is a contact-plate, /. This plate is
so disposed that the armature b makes contact
with it just at the middle of the stroke of said

armature, or rather just when said armature

is passing over the interval or partition of in-

g sulating material between the plates ¢ and d.

Consequently the armature & completes con-
tact with the plate f when 1t is not in contact

‘sensibly at the same time, although their sig- |
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with either the plate ¢ or the plate d, and vice
versa; or, in other words, in moving over from
one pole to the other, the armature for nearly
half its stroke maintains contact with the plate
d, tor example, then passes over the interval
between plates ¢ and d, and during said pas-
sage makes contact with the plate f, and,
finally, after leaving plate 7, makes and main-
tains contact with the plate ¢; hence, for a very
brief periodduring the middle of its vibration,
the armature ) establishes connection with the
plate f.

I have referred to the partse, d, and f as
plates, and described them as if the armature
b actually wiped across them. I do not mean
to limit myseif to such specific arrangement,

70
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~because other deviees may be arranged to per-

form the same result, and also because 1 have
invented aspecial mechanism for the purpose,
which I do not here deseribe or claim, because
I intend to make 1t the subject for anotherap-
plication for ILetters Patent hereafter to he
filed.

The brush or spring = conneets by wire v to
the relay-magnets ¢ a,and thence to line, The
contact-plate f is also connected to line by
wire g. At 2 is another polarized relay, the
magunets ¢ ¢ of which are connected by wire j
to armature 0, and by wire’k to akey,{.  This
key makes and breaks contact with the bat-
tery ». T'he armature m of the relay . is in
local circuit with a local battery, n, a sounder,
0, and in braneh with the two stops or points,
p and ¢,with one orthe other of which the ar-
mature m makes contact, aceording as it is
moved to one side or the other.

I will now, before proceeding further, de-
seribe the operation of the above-detailed por-
tion of my apparatus. It has already been
stated that the brush or spring z receives al-
ternately positive and negative currentsas the
contact-plates w on wheel W successively pass
under 16.  The effect of these rapidly-revers-
ing currents entering the magnets « « of the
polarized relay 1 1s to cause the armature b to
vibrate from one side to the other as often as
the direction of the energizing-current is re-
versed. These currenis pass to Iine; but it
should be clearly understood that they are not
signaling-currents. Their function is to vi-
brate the armature b in the first instance, and
a corresponding armature at the other end of
the line, as will be explained furtheron. Now, 120
leaving out of consider ation forthe moment the
contact-platescand dand Jocal battery ¢, there-
to connected, it will be clear that, inasmuch as
during each vibration the 311]1‘"113111(?: O makes
tempmary contact with the plate f, there-
fore during the period of said contact circuit
1s established from the battery » through the
relay /& to the armature b, plate f, and $o0 to
line. Consequently, during this period of

QO
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contact of armature b and plat(, 7,16 will be
possible to send signals upon the line by the
manipulation of the key ¢; and, furthermore,
if the wheel W be rapidly rotated the Vlbu-
tion of the armature b will be COPPCSpondlngly

I30




~ fast, the times of contact. of armature b fmd |'is on the plate d the current from said battery

L plate 1 will recur more frequently—in fact so
~ frequently as to be for practical purposes con-

| .

tinnous—and a sensibly unmterl upted seues |

of signals may be sent.

~The point which I desne to mﬂ.ke elear here
- is, that I have an armature vibrating rapidly
- between the poles of a relay, which armature

~during each vibration and at orabout the mid-
10

The cir-

“inafter with reference to the leeewmg end of

-.thelme

20

~ ture ' makes contact with plates ¢/, &, and f"
in the same way as does the ar ma.ture b with
- the-plates ¢, d, and f.  The plates ¢ and d" are
~in e¢ircuit with the local battery ¢'.

. f"is connected to line by the wire g,
.. aretherelay-magnets.
nected to the local battery u by the wires j' and

0
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Returnlne‘ now to the conta,ct plates ¢ and d

‘T'he plate
The armature §’ is con-

k' through the relay I/, and in eonnection with
the armature m’ of said relay there is arranged-

. alocal. circuit containing contact-points p’ and.
¢, battery #/, and sounder ¢’, similar in arrange-
ment and functlon to the COIreSpondmg parts

associated with the relzw h. A key, t, simi-
larly arranged to the key i, is also provided.

-1 have explained hitherto what takes place

while the armature 6 1s in contact with the
plate f, and I have stated that this contact of
said armature and plate f occurs when said

armature is not in contact with either the plate

¢ on one side or the plate d on the other, T

4.3
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propose now to consider what takes place when
the armature 6 18 in contact with either the
plate ¢ or the plate d, and hence is out of con-
tact with the plate f.- The circuit from the

split battery ¢ 1)roceed& as has been stated, to
the magnetsa’ a of relay 2 by wire ».

- Said cir-
cuit continues by wire.s to the armature o of
relay 1. Consequently, when the armature b

~ is in contact with the plate d, there is a closed
- circuit from one side of the battery ¢ to said

55
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plate d to the armature b, thence by wire s to
the magnets a' a' of relay 2 and thence by wire
r back To the battery e; or when the armature
b is in contaet with the plate ¢, then the cir-
cuit is completed from the othel side of the

battery e. Hence, while the relay 11s operated
by the reversing currents -from the wheel W,
the relay 2 is operated by the battery ¢ in local

circuit, the current from which is controlled

~ by the ‘movements of the armature b of the re-

lay 1; for, of course, when the armature b of
relay 1 is on the plate ¢, the current from the
split battery e pmeeeds to the magnets of re-

lay 2 in one dn ection, and when said armature |

‘armature b of relay 1.

| the polarity of said relay'l.

Jts arma-

At a' o

‘sent by the respective operators.
ator working key ¢ will have the line while the
armature b of 1e]a,5r 1isin contact with itsline-

proceeds to the relay 2 in the other direction,:

| and therefore the armature 0’ of the relay 2 is

caused to vibrate in manner similar to the

Let 1t. further be supposed

lay 1 from the wheel W 18 such as to reverse
Then the arma-
ture b will move over to the plate ¢, making
contact on the way with the plate . Assoon

{ as the armature b completes contact with the

Now let it be supposed
that the armature b of relay 1 isin the posi-
tion shown in the drawings—that is, in contact -
with the plate d.

| that the next current, which comes fo the re-.
dle of its stroke establishes a eircuit for signal- |

- Ing purposes from a battery to line.

- ¢euit, which includes the armature m of the re- |
- lay h, and also the local battery n and the
- sounder o, is provided for receiving purposes,
and will be referred to more particularly here-

plate ¢, then the circuit, which ineludes said

armature and the relay 2, and which is broken

~I'during the period that the armature b is in

o { contact with the plate £, is re-established, and
- which, as has been stated, are in circuit with |

the local.- battery e, 1t will be observed that

~ said battery is split and is connected by the |

~ wire 7 to the polarized relay 2. This relay 2:

~is in all respects like the relay 1.

‘the armature b of the relay 2 moves over to 5

:.make contact with the plate ¢'. -
- Itis important that the relation of the move- .

ment of the two armatures (b of relay 1 andd’

of relay.2)-should be clearly apprehended. go -

The armature b starts from plate d, breakscon-

‘tact therewith and Slmultmleonsly makes con-
tact ‘with plate f, then breaks contact with = -
plate f aui’l simultaneously makes contacet with

plate ¢.- Now, when the armature b makes

-¢ontact Wlth plftte ¢, -and not until then, the
cireuit is est%bhshed to-the relay2, so thab its

‘armatured’ can beginto move. -
although to the senses the two armatures (b

o0 .

ofrelay 1 and 0’ of relay 2) appear to move at

and in precisely the same instants, the fact is
that they move, and necessarily must move,

successively—this for the simple reason that
relay 2 does not receive the current which
starts its armature until the armature of relay
1 has completed more than half its stroke. It
follows, therefore, that the contact of armature
V' of re].:ty 2 with 1ts line contact-plate f* oc-

curs after the contact of armature b of relay 1

with its line-plate f, and therefore there are
two successive periods of time when signals

may be sent on the line, first by the key Zand
then by the key {.

though, o all appearances, sald operators may
write simultaneously, vet in fact their smuals
will go upon the line successively, and there

Consequently,

Oonsequently 1f these
keys are manipulated by two operators, al-

Q05 .i

105

110

115

will be no interference between the signals

plate f. The operator workingkey ¢ will have
the line when the armature ' of relay 2 is in

contact withitsline-plate /. Thesecond event

necessarily follows the first. ~ Therefore each
operator hasindependent communication with

the line for a certain brief interval; but thein-

tervals or turns of each 0perat01 recur with

greatfrequency. Iorpractical purposesthere

areno breaks betweenthem. Thereforeeachof
the two operators manipulates his key in the

-ordinary way, and both at once send, sensibly,
“an uninterrupted series of signals on the line.

At 318 arelayin all lespeets Iike relays 1

The oper- -

120
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0 magnets of relay 3

T TO

i 20
oo stmultaneously, and all ithree sets: of signals;y

for the: reasons already given, will pass over:|
the line withont mutual interference. : 'What |
the fourth setof 1nstrumentsibeing the sameas |

cach oft the other sets and connected to relay|

40
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and

O"of relay 2

and 2, and with! 1t 1are associated parts and|
mechanism also: similar to the: corresponding
parts and mechanism: associated with relays: 1.
2, ¢” ¢’ being magnets similar to.e:and a';
Cnnogrdanarmaturesimilar to b and b, f7 alinecon-
o tack-plate similar ‘to f and 7 and soon.  The
Corcrcooarmature b oof G‘ELW' 218 1ncirenlb with ;t'ljeé
] through thewires » andis in:
EEERS sﬂm same way as Hleqmmtme Dof relay 1isiin
circuit with the magnets of relay 2 through the |
wires rand s Luuseq_i,lently,h om what has |
Deen atready’ explained, 1t will ‘be apparent’
that the movemont of: the armature 0" of the
relay s oecurs after the movement of armature |

ERREE , 50 that 1l three operators manipu- |
0 late, respectively, the three keys 11717 each !
o operatorswill i turn s have andependent: cons
Coooineetion with line, and the eonditions will be |
01 the same as already deseribed with reference |
to two operators—that is, all three may: write: |

3. 120y also, a fifth set may be added, o sixth,

Passing now to the receiving end of the E.me

transmitting end. Thus there are three sets
of relays, I, II, and IIl, in all respectslike the
relays 1, 2, and 3. The armatures B, I3, and
B” correspond to the armatuares b, &', and b".
The armaturc D of relay I moves to make and
break contact with plates C, I, and D, the
same as does armature 6 of relay 1 to make and
break contact with plates ¢, f, and d. The
mechanism associated with relay I,and marked
A B C, &e., correspouds to the mechanism
agsociated with relay II, and marked A’ B'C,
&e., and with that of relay I, and marked A"
B” 7, &e. The mechanism associated with the
relays 1, 11, and 11, and marked, respeectively,
A BG &, and A B O &e., and A" B” 7,
&e., corresponds to the mechanism associated
with the relayx 1, 2, and 3, and marked a b ¢,
&e., and ¢ 0 ¢, &e., and «” 07 ¢’, &e. Theline
communicates with magnets A of relay I, and
thence conneets to ground through a resist-
ance, Y.
to ground.
T'he first current whieh comes over the line
is the onc from the wheel W, and 'this, as I
have already stated, 1s not a signaling-current.
It passes simply through the coils of relay I,
through the resistance Y, and so to earth; but
this current starts the armatured of relay 1 at
the transmitting end. lqually 1t starts the

armature D of relay 1 at the receiving end of
the line.
moveprecisely together.

Consequently these two armatures
Therefore the arma-

The keys T'TY T also communicate !

i

and soon, until, as the result of this system,
sﬁheoretimll},-mw number of operators may
transmit sensibly stmultaneous messages over: |
A single-line conduetor, so that the capacity: @f
asmd wnductm‘ 1s thus indefinitely increased. |

éFzs.g;ﬁ 2, 1% Will be apparent that the arrange-|

meubihem 18 substantially the: same as at Lhe;

violis.

ture I3, ¢

sary.

fact set in vibration. |

ture & makes contaet with its line:plate / at:

Therefore o clear

In: fact there

and s0 to relay H.

ternately-reversing iearrent would be ineces-
lays s known to: electricians gencrally, i6ds: 0 1
not neeessary to describeithere; butitshould 11001
1 be understood that, whether thr wrrh anactu-

ally alternating current; or whethm through a 9 EERE
direct current, w1th a suitable: lejustmont of :
the relay, the ar' mature M of the relay H RN
Du_l_mg. its ?&?‘.1_1_)1:1,1;1011,; ] ; NERE
whiceh Is very rapid, this armature strilkes the o010
stops Pand «QQ, but does not remain in contact RN
with either stop long enough to close the eiv- o101
cuit fromthe local ‘battery: N which passes i

1S In

through the sounder O; but it the key at the
other end of the lineis opencd, then the arma-
ture M makes contact with one or the other
stop, I? or Q, and remains 1n such contact as
long as the key remains open. In this way
the sounder is caused audibly to indicate the
transmitted signals.

So far-I have referred only to relay 1 at the
transmitting end and relay I at the receiving
end of the line, and I have explained how sig-
nals sent by key ¢ are received by sounder O:;
but it will be remembered that the instant the

the same time as the armature I3 makes con-
taet with its line-plate F. N
cireuit is opened for the current from bdtteiyé
withrough the key ¢, armatured, and platefto: 1 "1
line, over the line to pl%e I, armature. Bitori 0
éLeyiT and ground.
paths for the current :at the receiving end~ .
that *“llrmdystftted and to ground thmugh the' 0 0
resistance Y. The: Db_]@(;'it of interposing xe: 1 |1
sistance in the direct oround-connection g to: i
cause the greater part “of 'the current to pass i
to earth by way of the relay il and key I\ SRR
The utility of the loeal battery Nand sounder ;i
O 1o circuit with isaid relay L will now beob- i 111001

I'he current from batteryw, atter com- 11
ing over the line, passes 'by: plate B to arma-
AWithhadiveet cnr- 185 0101
rent ﬁc)m. a battery, it 1s jof: course necessary | 0 1
to adjust a polarized relay in:a:certain way, 80 i 111
Cthatits armature will be vabrated.  Otherwise, 11000 1001
with the relay: asordinarily arranged,an al-: 111

70
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armature & of relay 1 leaves the line- plate f 115

and makes contact with the plate ¢, the cur-
renbis passed to relay 2. T'he same thing hap-
pens at the receiving end. The armature B
of relay 1 recaches its contact-plate C at the
same Instant as the armature & of relay 1
reaches its contact-plate ¢; but relay I is con-
nected to relay 11 in the same way as relay 1
1s connected to relay 2. Therefore when relay
1 goes out of opemblon relay I also goes out,
and when relay 2, as 1t then im me(lla,tely doea
comes into play, so also does relay II; and

- similarly, relays 2 and II go out together, and

relays 3 and III come in, and so on for as
many corresponding pairs of relays at oppo-
site ends of the line as may be present. The
consequence of all thisis that thelineis opened
for each recelving-station at precisely the same

instant that it is opened for each sending-sta-

tion; or, 1n other words, circuit is made

I20
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through the receiving apparatus to key T at

the same instant that it is made through the |

transmitting apparatus to key ¢; then circuit
18 made through between keys ¢ and T’, then
between keys ¢” and T”; or, to put it in still
another way, each receiving-operator has the
line opened for him to receive at, and for pre-
cisely the same intervals, as doesa correspond-
ing sending-operator have the line opened for

‘him to transmit. The signals of the operator

at relay 1 can be received only by the operator
at relay I, because relays 2 and 3, and conse-
quently relays II and III, have not yet come
1nto operation, - The signals of the operator
at relay 2 can only be received by the oper-
ator at relay II, because relays 1 and I have

- gone out of operation, and relays 3 and III

20
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~'I'ne receiver of that sender’s message will re-

have not yet come in. The signals of the

operator at relay 3 can only bereceived by the

operator at relay III, because relays 1 and 2

and 1 and II have gone out of operation.
Theoretically there may be an indefinite num-

ber of receiving-stations, as there may be of

sending-stations, provided that the number is

the same at each end of the line. For each
sender there will be a receiver. Hach sender
will write independently of all other senders.

- ceive independently of all other receivers.

-3¢

33

~ Referring now to the wheel W, the period
of contact of each of the contact-plates w with
the brush 2z is of course but momentary and
simply long enough to allow the current to en-
erglze the magnets a ¢ of relay 1, and, as has
already been explained, a separate battery, u,
18 employed, whence the signaling-current is
supplied to line. I can, however, dispense
with the battery «, and obtain both the ener-

- gizing and signaling currents from the battery

40
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X by means of thearrangement shown in Fig. 3.

On the wheel W are two sets of contact-
plates, w and w". The plates w are much
shorter than the plates w”, and the two sets

of plates are so disposed on the periphery of

the wheel that the plates w come opposite the
intervals between the plates ', and vice
versa.

- fore, by the wire v, with the magnets ¢ «

50

of relay 1. :
connects by a wire, »/; with the key . When
the brush zis on a contact-plate, w0, the brush
# is not in contact with any contact-plate w'”,

-and, conversely, when the brush #’ is in contact

- with a contact-plate, 2", the brush 2z is not in

6O

contact with any contact - plate w.
quently the current from the battery X passes
first by contact-plate w and brush z to ener-
gize the magnets of relay 1, and then by con-

tact-plate " and brush 2’ to the signaling-

key and line, and so on alternately. Asonly
a momentary current 1s required to energize

the magnets of the relay, the contact-plates 1w

are made short; and as the signaling-carrent

must be maintained during the period while

each relay in turn comes into operation, for
that reason the contact-plates v are made

The brush orspring z connects, as be-

A second. brush or spring, 2/,

Conse- |

“ing the armature of said magnet, a connéction

- I'elaim— . . o

1. In combination with a circuit including
a source of electricity, a circuit-breaker, an 7o
electro-magnet, and line, a circuit including

the armature of said magnet, a line-connec-

tion closed by said armature, a signaling ap-
paratus, and a source of electricity, substan-
tially as described. -

- 2. In combination with a circuit including
a source of electrieity, a circuit-breaker, a
commutator, a polarized relay, and line, a cir-
cuit including the armature of said relay, a
connection to line closed by said armature, a
signaling apparatus, and a source of elec-
tricity, substantially as described.

3. In combination with a circuit including
a source of electricity. a circuit-breaker, an
electro-magnet, and line, a circuit including 85
the armature of said magnet, a connection to
line closed by said armature, a circuit-breaker,
and the aforesaid source of electricity, the
said circuit-breakers operating alternately to
establish their respective circuits, substan- go
tially as described. |
. 4. In combination with a circuit including
a source of electricity, a circuit-breaker, an
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‘electro-magnet, and line, a local circuit closed

by the armature of said magnet, an electro- gj3
magnet in said local circuit and in circuit with
the armature of said last-mentioned electro-
magnet, a connection to line closed by sald
armature,asignaling apparatus,and a source of
electricity, substantially as described. . 1CO
5. In combination with a circuit including
a source of electricity, a circuit-breaker, an
electro-magnet, and line, a circuit including
the armature of said magnet, a conneetion to
line closed by said armature, a signaling ap-
paratus, and a source of electricity, alocal cir-
cuit closed by the aforesaid armature and an
electro-magnet in said local eircuit, and in cir-

10§

cuit with the armature of said last-mentioned

electro-magnet a line-connection closed by
said armature, a signaling apparatus, and a
source of electricity, substantially as described.

6. In ecombination with a cireuit including
a source of electricity, a circuit-breaker, a com-
mutator, a polarized relay,and line, a local cir-
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cuit closed by the armature of said relay, a

second polarized relay in sald local cireuit,
and in circuit with the armature of said last-
mentioned relay a line connection closed by
saild armature, a signaling apparatus, and a
source of electricity,substantially as described.
7. In combination with the line, and at one
end thereof, a source of electricity, a cireuit-
breaker, and an electro-magnet, and a circuit
including the armature of said magnet, a con-
nection to line closed by said armature, a sig-
naling apparatus, and a source of electricity,
and at the other end of the line an electro-mag-
net and ground-connectionand a circuitinclud-
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to line closed by said armature, a receiving
apparatus, and ground, substantially as de-

‘scribed. _
| 8. In combination with the line, and at one
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the brush z the polarized relay-magnets ¢, and
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end thereof, a source of electricity, a circuit-
breaker, and an electro-magnet, a circuit in-
cluding the armature of said magnet, a connec-
tion to line closed by said armature, a signal-
ing apparatus, and a source of electricity, a
local circuit closed by the aforesaid armature
and an electro-magnet in said local ecircuit,
and in circuit with the armature of said last-
mentioned electro-magnet a line-connection
closed by said armature, asignaling apparatus,
and a source of electricity, and at the other
end of the line an electro-magnet and ground-
connection, a circuit including the armature
of said magnet, a connection to line closed by
said armature, a receiving apparatus, and
ground, a local circuit closed by said last-men-
tioned armature, and an electro-magnet in said
local circuit, and in cireuit with the armature
of said last-mentioned electro-magnet a line-
connection closed by said armature, a receiv-
ing apparatus, and ground, substantially as
described. -

9. Thecombination of asource of electricity,
a means of alternately reversing the current }
thereof, (such as the commutator =z y w',)
wheel W, having contact-plates w, a means of
rotating said wheel, brush or spring z, polar-
ized relay-magnets «, line and circuit connec-
tions, with a source of electricity, key ¢, relay-
armature b, contact point or plate f, line and
circuit connections,substantially as described.

10. The combination of the split battery X,
commutator x ¥ w’, wheel W, having contact-
plates w and w"’,a means of rotating said wheel,
brushes or springs z and #/, and 1n circait with

line, and in circuit with the brush 2’ the key f,
relay-armature 0, contact point or plate f,and
line, substantially as described.

11. In combination with a source of elec-
tricity, a circuit-breaker, a commutator, po-
larized relay-magnets a, and line, a source of
electricity, a signaling apparatus, relay-arma-

- ——

ture D, circuit-connections, and the contact
points or plates f, ¢, and d, a connection from
poinv f to line, split battery ¢, and connections
to points ¢ and d, polarized relay-magnets «,
and a circuit including said magnets o', armas-
ture b, contact-points ¢ or d, and split battery
e, armature &', contact-point f’, and line-con-
nection therefrom and in e¢ircuit with said ar-
mature ', a signaling apparatus, and a source
of electricity, substantially as described.

12. In combination with a source of elec-
tricity, a means of alternately reversing the
current thereof, a cireuit-breaker, and in cir-
cuit with said source of electricity polarized
relay-magnets «, and line, a source of clee-
tricity, polarized relay-magnets ¢, armature 0,
contact-point f,and line-connection therefrom,
armature m, and in local circuit therewith,
contact-point p or ¢, battery n, and sounder o,
substantially as described.

13. The combination of a source-of clee-
tricity, a means of alternately reversing the

carrent thereof,a conductor,and in ope branch

circuit with said conductor a polarized relay
and ground, and in a second branch circuit
with said conduetor a contact-point, thearma-
ture of said relay being disposed so asto make
and break contact with said point, a polarized
relay, and ground, substantially as described.

14. In combination with a line-conductor,
and in branch eircuit therewith, the polarized
relay-magnets A, and ground, and in another
branch circuit therewith the contact-point I,

armature B, disposed to make and break con-

tact with said point, polarized relay-magnets
I, and ground, and the armature M, and in
local circuit with said armature M the contact-
point P or Q, battery N, and sounder O, sub-
stantially as described.
ALFRED M. A, BEALL.
Witnesses: - -

PARX BENJAMIN,

IEEDGAR (GOODWIN,
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