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UNITED STATES PATENT OFFICE.

MAYNARD W. HAMBLIN, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN
DISTRICT TELEGRAPH COMPANY, OF NEW YORK, N. Y., A CORPORA-
TION OF NEW JERSEY. '

' SIGNALING SYSTEM,.

Lo all whom 6 may concern: | bined lightning-arrester and testing-switch-
Beit known that I, Mayvarp W. HayBrin, | board 8, located at the central station. (Other 55

a citizen of the United States, residineg in the | terminal-plates 9 and. 10 of this switchboard

city of New York, borough of Brooklyn, { serve to connect with the terminals of a

s county of Kings, and State of New York, have | dynamo or other generator of electric energy,

invented certain new and useful Improvements | and plates 6 and 9 are customarily connected .

in Signaling Systems; and I do hereby declare | by a contact-plug, as shown, as are plates 7 60

the following to be a full, clear, and exact de- | and 10. The lightning-arrester and testing-

seription of the invention, such as will enable | board 8 customarily comprises a ground-plate

ro others skilled in the art to which it appertains | 11, connected to ground, and this ground-plate
to make and use the same. may be connected to any of the plates 6, 7,9,

My invention relates to improvements in | and 10 by the insertion of suitable plugs, but 65
electric signaling systems, and particularly to | ordinarily 1s not connected to any of these
call-box, fire-alarm, and similar systems com- | plates, meanstor connecting 1t with the plates

15 prising a plurality of boxes or the like nor- | 6, 7. 9, and 10 being provided for facilitating
mally connected with a central station by a testmo
closed line-circuit. My invention consists In The central- %tatloneqmpmentcompm%etho 70
means whereby 1n case of grounding or in- | relays 12 and 13 of similar construction, a
terruption of such circuit the boxes or.in- | double-throw three-pole switch 14, Which 1S

2o struments on both sides of the break or ground | usually a knife-switeh, as shown, and a signal-
may be placed quickly in operative connec- | receiving device 15 at the central station,
tion with the central-station instruments. which devwe 1s usually a selt-starting regis- 75

The objects of my invention are to facilitate | ter, and also comprises a dynamo 16 or other
the operative connection of the call-boxes or | suitable source of clectric energy, one termi-

25 circult-breaking instruments to the central- | nal of which dynamo is usually connected to
station instruments in the event of the inter- | ground at 17 and the other terminal to a cur-
ruption or grounding of the line-circuit, to | rent-lead 18. 8o
enable the necessary changes in circuit to be Each of the relays 12 and 13§ 18, 1n effect, an
made very quickly, to avoid the possibility | ordinary relay having both .front and back

30 of making false connections during such | contact-stops; but these relays in addition
change, to employ in the system a minimum | have two-point hand-switches 19 and 20, the
number of relays, switches, and the like, and | function of which will appear hereinafter. A 85
generally tomake the system smlple compact, | call-bell or buzzer 21 or other suitable sig-
anc reliable. naling device is usually provided.

35 I will now proceed to describe my invention In the drawings the relay-armatures and
with reference to the accompanying drawings switéh-a,rm-ﬁ are shown in their norma) pPOSsi-
and will then point out the novel features in | tlons—viz., the positions which they should go
claims. | - occupy When the circuit is intact and un- -

In the said drawings, Figure 1 is a diagram | grounded.

40 showing one arrangement of circults and in- The call- boxes 2, 3, and 4 are of a type em-
struments in a call-box signaling system em- | ploying two correspondingly-toothed contact-
bodying my invention, the contact mechanism | wheels and brushes therefor, one for closed- 95
of one of the call-boxes being shown diagram- | circuit and the other for open-circuit opera- |
matically. TFig. 21isa detail view, on a larger | tion, suitable spring mechanism or the like be-

15 scale, showing the contact wheels and brushes | ing provided for rotating the contact-wheels.
of this contact mechanism. Fig. 3 is a view | In construction these boxes may be alike and
similar to Fig. 1 of an alternative arrange- | may be of a type well known and.in common 100

~ ment of circuits and instruments in a call-box | use, and hence the mechanism of only one
system. box-—viz., box 3—is shown, and this mechan-

sc  Inthedrawings]l showa line-cireuit 1, com- | ism 18 shown to a large extent dlagrammatic-
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prising call-boxes 2, 3, and 4, both ends of
sald circuit.being connected normally through
fuses 5 with terminal-plates 6 and 7 of a com-

ally, and 1t is not deemed necessary to show
all the parts of this box 1n detail. Numerals
22 and 23 indicate, respectively, the normally
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closed circuit and the normally open circuit |

contact-wheels of this box, and numerals 24
respec-
tively. The frame of the call-box 1s connect-
ed to one side of the line-circuit 1 and the
closed-cireuit brush to the other side of said
circuit, the open-circuit brush 25 being con-
nected to eround. The spring mechanism 26,
provided for rotating these wheels, 1s of or-
dinary construction, and therefore requires no
detail description. It is arranged, when op-
erated by the movement of the lever 27, to
canse the contact-wheels to make one com-
plete revolution in the direction indicated by
the arrow. It will beseen that the line-circuit
18- normally complete through contact-wheel
22 and brush 24 and that the ground connec-
tion through wheel 23 and brush 25 is nor-
mally broken, but that when the wheels ro-
tate the line-circuit is successively broken and
completed according to the predetermined
signal to be transmitted by the box and that
the ground connection 1s completed and
broken a corresponding number of times.

Considering now the operation of this sys-

tem when 1n 1ts normal conditiom it will be
seen that normally the line-circuit is complete
from the dynamo-lead 18 at the central sta-
tion through wire 28 to the magnet-coils of
relay 12 and thence through wire 29 to con-
tact-plate 9 of terminal switchboard 8 and
thence through line-circuit 1 and the call-

“boxes therein to contact-plate 10 of switch-

board 8, through wire 30 to the magnet-coils
of relay 13, and through wire 31 to one con-
tact-arm 32 of knife-switch 14, and through

the upper contact-clip 33 of that switch to

ground and thence back to dynamo 16.
Normally, therefore, the armatures of relays
12 and 13 are held by their magnets against
their frontstops 34 and 35, and, as will be seen
by tracing the circuits, when the armatures
are 1n this position and the switch 14 is in the
position shown the circuit to the register 15
and the circuit to the buzzer 21 are both
broken. bdupposing, now, that one of the
boxesin circuit 1-—for example, box 3—is op-
erated by the movement of its lever 27, as
soon as the first notch of wheel 22 comes op-
pogite the corresponding brush 24 circuit 1
will be broken and the armatures of relays
12 and 15 will drop, the armature of relay 12
completing a circuit through the register 15
as tollows: fromdynamo-lead 18 through wire
36, the armature of relay 12, and the back

stop 37 of that relay to wire 38 and upper con- |
tac

t-clip 39 of switeh 14, the contact-arm 40
of that switch and wire 41 to the register 15,
and thence to ground and back to the dynamo.
In like manner relay 13 completes a circuit
through the buzzer 21 as follows: from dy-
namo-lead 18 to wire 42. the armature of
relay 13, and the back stop 43 of that relay
to wire 44, the apper contact-clip 45 of switch
14, the contact-arm 46 of that switch and the

808,451

conductor 47 to buzzer 21,and thence to ground
and baclk to the dvnamo. Assoon as the tooth
tollowing the first notch of wheel 22 makes
contact with brush 24 the line-circuit 1s reés-
tablished: but at the instant when the tooth
following the first notch of wheel 22 makes
contact mth brush 24 the first tooth of wheel

23 makes contact with brush 25, completing

a oround connection through the hox which
shmt -circenits relay 13 urlthout atfecting, how-
ever, so far as relay 12 1s concerned, the cir-
cuit through that relay, the armature of which
is therefore raised, breaking the circult to the
register. By the further rotation of contact-

whuel 29 the circuit through the magnet of

relay 12 to ground will be successively broken
and Lompluted, according to the signal of that
particular box, which signal will therefore be
recorded by the register 15. The correspond-
ing notehes and teeth of wheels 22 and 23 come
opposite Lheu respective brushes simultane-
ously until the final or long tooth of wheel 22
comes opposite 1ts brush. Wheel 23 has a
space or notch opposite this long tooth, and
therefore when the wheel comes to rest in the
normal position the line-circuit, but not the
oround connection, is completed, as already
stated. It will be seen, therefore, that in the

30

go

normal condition of the circuit and of the in-

struments if the ground connection of the box
heing operated is intact the buzzer 21 will
ring continuously while the signal 1s coming
in, while the register 15 will record the signal
of the box, its circuit being successively com-
pleted and broken by relay 12. Should the
oround connection of the box being operated
be defective, the operation of the register will
not be interfered with, but relay 13 will be
operated the same as relay 12, thereby caus-
ing the buzzer to ring the signal of the box,
and thereby the attendant will know that the
ground connection of the particular box be-
ing operated is defective. Supposing now
that the line-circuit is broken, but not ground-
ed, between boxes 2 and 3. at the instant of
the brealk the armatures of retays 12 and 13
will drop and the buzzer 21 will ring, while
the register 15 will run continuously instead
of intermittently, asin normal operation. The
attendant being thereby advised that the cir-

' cuit is broken will thereupon reverse the po-

sition of the armsof switch 14. This has the
effectof dividing the line-circuit into twosepa-
rate ground return-circuits, one of which in-

cludes relay 12and the other includes relay 13.
The connection from dynamo-lead 18 through

relay 12 and the line-circuit 1 to the point of
the break in the line 1s not disturbed by the
reversing of switch 14, since this portion of
the circuit does not pass through said switch;

" but by the reversal of switch 14 the oppo-

site side of the line-circuit in which relay
13 isincluded is also connected to the dynamo-
lead 18 through wire 48, contact-clip 49 of
switeh 14, arm 32 of said switch, wire31, relay
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13.and wire 30. By the reversal of switch 14 the | circnit has been repaired and that the switch

connection of clip 33 to ground is broken, and
it will be seen that the two line-circuits now
formed are normally open, but each will be
combpleted when one of its call-boxes 1s op-
erated through the ground connection of that
call-box. By the reversal of switch 14 the
connection of register 15 has been changied, so

that the circuit thy ough that register will be
completed by either r'eh}, 12 or relay 13 when
energized, the circuit of register 15 being
now from ground through wire 41 and switch-
arm 40 to clip 50 of the switch 14 and thence
through wire 51 to the two hand-switches 19
and 20 of relays 12 and 13, respectively, and
thence (the arms of said switches being in
their normal positions, as shown) to the front
stops 34 and 35 of thesaid relays, respectively.
After the restoration of the circuit at the point
where it is broken the boxes still work when
operated upon ground-return circuits until the
lineman upon return to the central station
notifies the attendant that the line has been

- repaired, whereupon the attendant will re-

25

35

verse the switch 14 to its original position,
so restoring the circuit to its original con-
dition. Should the circuit be grounded at
any point—as, for example, between boxes 2
and 3—rthe effect 1s to create a short circuit
by which relay 13 is deénergized and the buz-
zer 21 rung; but the register 15 1s not oper-
ated, since relay 12 1s still energized. 'I'he
operator percelving this understands that the
line is erounded, and thereupon reverses
switch 14 and also reverses switches 19 and

20 of the relays 12 and 13, so that the switch-
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arms 19 and 20 are now in circulf with the
vack stops 87 and 43 of said relays. The cir-
cuit through relay 12 is then complete from
the dynamo-lead 18 through wires 28 and 29
and the line-circuit to the point where the

oround exists, the armature of relay 12 be-

ing held against its front stop; but the arms
of the switch 14 being now in their lower po-
sition the circuit of register 15 passes through
the lower clip 50 of that switch and through
circuit 51 and owing to the arm of switch 19
being in its Power position (shown by dotted
lines in the drawings) relay 12 will complete
a circuit through the register only when its
armature drops. Similarly there i1s now a
circuit from the dynamo-lead 18 through wire
48 and the magnet of relay 13 to the point
where the ground exists, and the armature of
relay 13 being thereby held up and the arm
of switeh 20 being in the position shown In
dotted lines relay 13 will complete a-circuit
through the register only when 1ts magnet-
circuit is broken. Restoration of the insula-

tion of the line-circult at the point where the
oround existed has the effect of connecting
both sides of the line-circuit to the same ter-
minal of the dynamo, and therefore the reg-
ister will continue to run continuously, from
which the operator will understand that the .

14 and switches 19 and 20 should be reversed
to their normal position. Should there be a

break in one portion of the line-circuit andia

oround on one side of the break, but not on
the other, the attendant may throw down
switch 14, as before, and may reverse the
switch 19 or 20 of whichever of the two re-
lays isconnected to that side of the circuit on
which the ground exists. Both relays will
then operate the register 15. 1t will be seen,
therefore, that my system 1s capable of being
adapted to correct a great variety of troubles
such as are commonly experienced on call-

- box. fire-alarm. and watchmen’s signal-box:
1 b ==

circuits and that the means employed for
making the correction are sosimple that they

! may be operated correctly by persons having

no electrical knowledge and who are entirely
unacquainted with the principle upon which
the system operates, and, further, it will be
seen that the indications afforded by the reg-
ister 15, the buzzer 21. the relays 12 and 13,

and the signal-lamps are such as to indicate

plainly in each case of trouble 1n the circuit
the particular kind of trouble which exists,
so that correction may be made promptly and
without possibility of error.

It is often of great importance that when a
break or wround oceurs in the circuit the con-
nections at the central station shall be changed
instantly, so that signals may be received.
Thus when my system 1s employed as a fire-
alarm system it may happen that owing to the
fire reaching the wires the circuit may be
orounded or broken while the alarm 1s being
sentin or even before one of the boxes on the
circuit 1s operated to send in the alarm. If,
however, the circuits may be changed over
sufficiently rapidly as soon as the break or
oround is indicated at the central station, 1t

Wlll still be possible 1n most cases to receive

the signal of a box which has begun to oper-
ate before the break or ground occurred, and
so long as thecircuit 1s not broken or ground-
ed on both sides of the box to be operated the
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sivnal of that box may be received at any

time after the switch 14 and the switches 19
and 20 have been properly adjusted. Owing
to the simple nature of these switches and
their ready accessibility,necessary changes can
be made with great rapidity.

I do not limit myself to the use of a dy-
namo for supplying current for operating the
circuits, as it will be apparent that a battery
or batteries may be used instead. Neither do
I limit myself to the use of any particular
type of switch for changing the circuits when
a break or ground occurs.

I ordinarily provide in the wires 28, 36, 42,
and 48, leading from the dynamo-lead 18,
lamps 52, 53, 54, and 55, which serve to 1n-
dicate visually the operation of the circuits

"and instruments.

It will be apparent that instead of the
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oround return herein provided for a separate
concductor may be provided which will be the
equlivalent of the ground return.

In Fig. 3 1 illustrate a slightly different |

arrancement of circuits and instruments. In
this arrangement batteries 56, 57, and 58 are
employed TOI supplying curr ent necessary for
the operation of the system, battery 56 being
in circult normally for the purpose of ,suppl_s- -
ing current to relay 12, battery 57 being nor-
mally out of circuit, but arranged to supply
current to relay 13, and battery 58 being ar-
ranged to supply current for the operation of
register 15. In this arrangement I have not
provided a buzzer 21, and therefore relay 13
1s normally out of circuit, but 1s included 1n
the return side of the line-circuit when the
switch 14 1s shifted to its lower position. It
will be obvious, however, that I might pro-
vide a buzzer 21 and that in such case the cir-
cult of relay 13 will be arranged the same as
m Fie. 1. In the mmnﬂementshown in Hig.
3, alcso neither pole of b‘tttel v 56 1s Oxounded
normally: but when the switeh 1s tthW’l’l to
its lower position the return-terminal of the
battery is grounded through the switch, as in-
dicated. In other respects the system 1s sub-
stantially the same as that shown in Fig. 1,
and no further deseuptlon of 1t 1s necessary.
1t will be apparent that 1n the arrangement
shown in Fig. 1 if 1t is not desired to use the
auxiliary signal or buzzer 21 for indicating
line condition the relay 13 may be outof the cir-
cult normally the same as in Fig. 3, since the
only purpose of including said
circuit normally 18 to connect 1t operatively
with the buzzer 21. .
In the following claims lintend by the term
signal-receiving device” to include gener-
1cally any signal-receiving device—such as a
souncder, bell, or the like—which might be 1n-
serted in the line-circuit in place of relay 12
or relay 13, or both, and also to include any
automatic switch such as might be substituted
for said relays.

It will be apparent that my system is sus-
ceptible of many variations and modifications
to adapt it for particular conditions, and I do
not limit myself to the particular details illus-
trated and described.

What I claim 1s—

1. In a signaling system, the combination
with a normally closed circuit comprising me-
tallicoutgoing and return lines, and a plurality
of signalingdeviceshaving contact mechanism
for controlling said circuit and also for con-
necting it to ground, and means for supply-
ing current, of a plurality of signal-receiving
devices, and a switch comprising a single op-
erating device and contact members operated
thelebv, said switch interposed between one
of said lines and means for supplylng current
and adapted when operated to produce sepa-

. &

rate ground-*return circultsindependently con-
nected to means for supplying current, one of |

relay in the

808,451

said signal-receiving devices being included
1n the circuit of said lines in the normal posi-
tion of the switeh, and one of saild signal-re-
celving devices being included in one side of
sald circult and another in the opposite side of
salc circuib, in the opposite position of the
switeh.

2. In a signaling SVstem the combination
with anormally closed circuit comprising me-
tallicoutgoing and return lines, anda plurality
of signaling devices having contact mechanism

70

for controlling said circult and also tfor con-

necting it to ground, and means for supply-
ing current, of two relays, a switch compris-

1ng asingle operating device and contact mem-

bers operated thereby, said switch interposed
between one of said lmeS and means for sup-
plying current and adapted when operated to
produce separate ground-return circuitsinde-
pendently connected to means for supplying
current, one of said relays being included in
the eircuit of said lines 1in the normal position
of the switch, and said relays being included
in opposite sides of said circuit 1n the oppo-
site position of the switch, and signaling

means connected to that relay which is nor-

mally in circuit, said switch adapted to con-
nect the other rol(w also to sald signaling
means when said switch 1s shitted hom nor-
mal position.

3. In a signaling systeimn, the combination
with a nor mallv closed cireuit comprising me-
tallicoutgoingand return lines and a plmahtv
of blgnﬁthng dewces having contact mechanism
for controlling said circuit and also for con-
necting it to ground, and means for supply-
Ing current, of a plurality of signal-receiving
devices, and adouble-throw switch interposed
between one of said lines and means for sup-
plgrmﬂ current and arranged when reversed
from normal position to produee two 1nde-
pendent ground-return circuits independently
connected to means for supplying current, and
a plurality of signal-receiving devices, one in-
cluded 1n the line-circuit in the normal posi-
tion of the switch, and one included in one of
sald ground-return circuits and anotherin the
other eround-return circuit in-the opposite
position of the switeh.

4. In a signaling system, the combination
with a nmmally closed circuit comprising a
plurality of signaling devices having contact

mechanism for controlling said circuitandalso

for connecting 1t to ground, of two relays in-
cluded 1n opposite sides of said circuit, a sig-
naling device normally controlled by one of
sald relays and actuated by the breaking of
said circuit, another signalingdevice normally

controlled by the other relay and actuated by
the breaking of said circuit, anda switch com-

prising a single operating device and contact
means operated thereby arranged when oper-
ated to connect both sides of said circult in-
dependently to means for supplying electrical
energy, and to connect both said relays toone
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of said signaling devices and to cause them to

operate the same independently upon closing

of their respective circuits.

5. In a signaling system, the combination
with a normally closed circuit comprising a
plurality of signaling devices having contact
mechanism for controlling said circuitand also
for connecting it to ground, of two relays in-
cluded 1n opposite sides of said circuit, a sio-
naling device normally controlled by one of
sald relays and actuated by the breaking of
said circuit, anothersignaling device normally
controlled by the other relay and actuated by
the breaking of said circuit, and a double-
throw switch arranged when operated to con-
nect both said relays with one of said signal-
Ing devices and to cause them to operate the
same upon the completion of their circuits,
and to connect both sides of the circuit inde-
pendently with means for supplying electric
energy. -

6. In a signaling system. the combination
with a circult comprising a plurality of sig-
naling devices having contact mechanism for
controlling said circuitand also for connecting
1t to ground, means for supplying electrical
energy, and a switch adanted in one position
to produce a normally-closed circuit including
means for supplying eiectrical energy, and in
another position to produce independent
ground-return circuits independently connect-

ed to means for supplying electrical energy,

of a plurality of relays, one of which is in-
cluded in the cirenit formed when the switch
18 in the first position, and two of which are
included in the two circuits formed when the
switch 1s in the second position, said relays
having front and back contacts, signaling
means, and switches adapted to cause said re-
lays to operate said signaling means upon the
closing of either the front contact or of the
rear contact, at will,

7. In a signaling system, the combination
with a circuit comprising a plurality of sig-
naling devices having contact mechanism for
controlling said circuit and also for connecting
1t to ground, means for supplying electrical
energy, one terminal of which is normally
connected to ground and the other to one side
of said circuit, and a switch arranged in its
normal position to connect the opposite side
of said circuit with said grounded terminal,
and in its opposite position to break such con-
nection and connect that side of the circuit
independcently with a source of supply, two re-
lays included in opposite sides of said circuit,
and two signaling devices, one normally con-
trolled by one of said relays and the other by
the other relay, said switch arranged when in
1ts second position to connect both said relays
to one of said signaling devices.

8. In a signaling system, the combination
with a circuit comprising a plurality of sig-
naling devices having contact mechanism for
controlling said circuit and also for connecting

S

1t-to ground, means for supplying electrical
energy, one terminal of which is normally
connected to ground and the other to one side
of sald circuit, and a switch arranged in its
normal position to connect the opposite side
of said circuit with said grounded terminal,
and 1n its opposite position to break such con-
nection and connect that side of the circuit
independently with asource of supply, two re-
lays included in opposite sides of said circuit,
twoslignaling devices, one normally controlled
by one of saidrelays and the other by the other
relay, said switch arranged when in its second
position to connect both said relays to one of
sald signaling devices, and switches adapted
to cause sald relays to operate said signaling
devices upon the closing of either the front
contact or the back contact, at will.

9. Inasignaling system, the combination of

‘the line-circuit comprising signaling devices

having both circuit - breaking and circuit-
grounding contact mechanism, the electric
generator having a grounded terminal, the re-
lays, the signaling devices, arranged one to re-

celve signals and the other to indicate line

condition, one relay normally controlling the
first signaling device, the other relay nor-
mally controlling said second signaling de-

vice, the double-throw switch arranged when

operated to divide the circuit into independ-
ent ground-return circuits and to connect said
second relay to signal-receiving means, and
the switches for reversing the connection to
the contact-points of the relays of the signal-
ing devices controlled thereby.

10. In a signaling system, the combination
of the normally closed line-circuit comprising
metallic outgoing and return lines and signal-
ing devices comprising both circuit-breaking
and circuit-grounding mechanism, the means
tor supplying electric energy, the relays, a
signaling device arranged to receive the sig-
nals, the double-throw switeh interposed in
salcd circuit between one of said lines and
means tor supplying current, and arranged
when operated to divide the circuit into inde-
pencdent ground - return ecircuits, and the
switches for reversing the connection of such
signaling device to the contact-points of the
relays. |

11. In a signaling system, the combination
of a normally closed line-circuit, two signal-
recelving devices included in opposite sides
thereof, means for supplying current, and one
or more signal-transmitting devices, included
in sald circuit between the signal-receiving
devices and having both circuit-breaking and
circuit-grounding signal-transmitting mech-
anism, one side of said circuit being ground-
ed between said signal-transmitting devices
and the source of current-supply, whereby in
the event of a defect in the ground connec-
tion of one of said signal-transmitting devices
both signal-receiving devices receive the sig-

' nal transmitted.
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12. In a signaling system, the combination
of a normallv closed line - cireuit, two relays

included in opposite sides thereof, means for

supplymﬂ‘ current, one or more Swnal trans-
5 mitting devices, mcluded n said c1rcult bhe-
tween the re]fws and havinge both ecircuit-
breaking and mrcmt-—moundmo signal-trans-
mitting mechfLmS'm one side of said circuit
being gmunded between said signal-transmit-
10 ting devices and the source of current-supply,
Whel eby in the event of a defect in the ground
connection of one of said signal-transmitting
devices both relays receive “the sional trans-
mitted, and a signaling device, for indicating
15 line condition, ary anoed to be operated by the
relay connected to the ungrounded terminal

of said source of current-supply.
13. In a signaling system, the comblmtlon
of a norma]ly closu:l line-circuit, two signal-
20 receiving devices included in opposite sides
thereof, means for supplying current, one or
more signal-transmitting devices mcluded in
said circult between the sional-recelving de-
vices and havine both circuit-breaking and
25 circult-grounding .swml transmitting mech-
anism, one side of ﬂld circuit being @i*ound(aﬁ
between said signal-transmitting dewms AN
sald source of currem-gm)plv wher ebyn the
event of a defect in the ground connection of
30 one of said signal-tr :‘iHS’ITllttlDU devices both
sional - receiving devices receive the signal
tr msmltted and a switech normally interposed
in said circuit between said ground connec-
tion and the signal-transmitting devices, said
35 switeh admted when oper‘lted to connect the

i

side of the cireuit to which it is connected to

means for supplying current thereto, inde-
pendently of the other side of the circuit.

14. In a signaling system, the combination
of a line-circuit, two relays included 1n oppo-
site sides theleot, means for supplying cur-
rent, connected on one side to ground, one or
more signal-transmitting dewces included in
said circuit between the relays and having

808,451

both circuit-breaking and circuit-grounding 45
signal - transmitting mechamsm Whereby 1N
the event of a defect in the 0"mund connec-
tion of one of said signal- tmnsmwtmg devices
hoth relays receive the signal transmitted, a
signaling device, for II]dlC‘LtlI]C“ line OOHdltIOﬂ 50
arranged to be operated bV the relay connected
to the ungrounded terminal of said source of
current- %upplgz another signaling device ar-
ranged to be operated by the other relay, and

a sw1tohmo device, arranged when operated 55
to divide said cireult into mdependent oround-
return circuits connected to means for sup-
nlying electric energy, and to connect said
hlst relay oper @twely with said second sig-
nal mﬂ device. 60

15. In a signaling system, the combination
of a lme circuit, two relays included 1n oppo-
site sides theleﬁt, and having both front and
back contacts, means for Supplvmo electric
current, connected on one side to ground, and 05
one or more signal-transmitting devices, in-
cluded in said circait between the relays and
having both circuit-breaking and cireult-
moundmo signal - transmitting  mechanism,
two momhnu devices and separate cu‘cmt% 70
therefor. one side of one circult connected to
the armature of one of said relays and one
side of the other said circuit connected to the
armature of the other said relay, switching
means tor connecting the opposite sides of the 75
circuits of said signaling devices to the front
or back contacts of thelr respective relays at
will, and further switching means arranged
when operated to divide said line-circuit 1nto
independent mouud return circuits and to 9o
connect both relays operatively to the circuit
of one of said signaling devices.

In testimony whereof T aff v my signaturen

the presence of two untnesc;eg
| MAYNARD W. HAMBLIN.
Witnesses:
Hanry M. MARBLE,
MiNErva Pare.
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