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To all whom it may concermn:

Be it known that I, JOEN P. MCMAHON, of

Jersey City, in the county of Hudson and |

State of New Jersey, have invented certain

new and useful Improvements in Electrical

Alarm Systems, of which the following 1s a
specification. | -

The objects of my invention are to sim-
plify and improve electrical alarm systemns

such as that described in iny patent, No.

416,483, dated December 3,1889, reducingstill
further the possibility of derangement of the

system and reducing materially the cost of es-

tablishing thesystem.

The general objectsof theimproved system
are the same as those of the previously pat-
ented system—namely, to indicate the exact
location of the fire or other cause of the alarm;

to.insure the transmission of the alarm-signal

whether the line connecting the building to
be protected with the central office is broken,
grounded, or short-circuited, and whether
the wiresin the building are broken or ground-
ed; to indicate in the central office the exist-
ence of anysuch trouble with any partof the
system; to distinguish absolutely between
true alarms and trouble-alarms,and to prevent
absolutely the transmission of false alarms.

The essential parts of the system are, first,
a main circuit having ground branches in the
protected buildingandinthecentraioffice with
suitable receiving-instraments, which may be
such as those described in my said patent, in
the central office; second, a signal-box located

at the building protected; third, circuit-con-
trollers which may be of the push-button or

other similar type or thermostats, such as
are shown in my said patent; fourth, the sys-

tem of wires connecting the circuit-controllers

with the signal-box and with the central office.
The present invention relates particularly
to the signal-box and its connections with the

circuit-controllers and the main cireuit, and

to the devices in the central office, whereby,

‘under certain conditions, the battery may be

orounded automatically at one end or the

other. Thesignal-box comprises, essentially,

a motor which may be substantially like the

‘motor deseribed in my said patent, and need

not be furtherdescribed herein,a controiliug-
magnet therefor, a breaker or breakers act-
uated thereby, certain other magnets or re-

| lays, and a switch. The central-office ap-
paratus comprises, essentially, receiving-in-
struments in the cirenit and a source of elec-
trical supply, such as a battery, other de-
vices being employed for certain purposes, as
hereinafter described. .

In the accompanying drawings, I'igare 11s
s diagrammatic representation of a complete
system, the parts located in the box being in-
closed by a heavy dotted.line and the sys-
tem being shown asadapted forabuilding with
but two stories or sections. Tig. 2 is a view
of the break-wheel andits breakers in proper o
relation, the same being separated in Ifig. 1
for the sake of clearness; and Fig. 3 is a dia-
orammatic representien of the devices which

ay be employed in the central office to
ground the battery at one end or the other 7o
when a ground is thrown on the system by &
circuit-controller. | - -

The devices representedin Iig. 3 have been
shown and described by themselves for the
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{ sake of clearness; but it is to be understood 75

that in practice they take the place of the
merely essential instruments in the central
office. (Indicated in Fig. 1.) _ -
The receiving-instruments at the central
office may consist of a relay R in the main' 8o
circuit aud a relay R* in the ground branech,
the said branch extending, preferably, from
the middle of the battery MB, through the
coils of said relay, and through a switch GS
to the ground. 'The main line extends from |
the one pole of the battery to and through
every building on the circuit back to the other
pole of the battery. . S
The transmitting device in the box may be
constructed substantially as the correspond-
ing device in my said patent, consisting of a
series of brushes a o’ ¢* a®, mounted upon a
block of insulating material. and resting
acainst contacts ¢ ¢’ ¢*¢® and a break-wheel
adapted to break the contact between the
brushes and the contacts. The break-wheel
is composed of a series of disks mounted upon
a common shaft and insulated from said shatt
and from one another The first and last
disks of the series are provided with teeth roo0
arranged in such relation as to indicate the
number of the box. The intermediate disks
are provided with teeth to indicate the Se V-
| eral stories or sections of the building.
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ing-post P>

At each building the leg 1 of the main line | the second

is brought to the binding-post P’ of the sig-
nal-box.
wire 2, brush a of breaker A, contact ¢, wire 3,

coils of magnet or relay R’, and wire 4 to bind-
Irom binding-post P? it passes

by wire 5 through all the stories of the build-

Ing over the normally-closed contacts m° m°

of all the circuit-controllers T’ T%? back to
the box at binding-post P3. It is then con-

tinued by wire 6, coils of magnet or relay R?, .

wire 7, brush a® of breaker A3, contact ¢3, and

wire 8 to binding-post P% to which is con-

nected the other leg 9 of the main line. So
long as the system is in normal condition a

- continuous path is thus provided for the cur-
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rent, and the relays R’ and R? are continu-

~ously energized and their armatures held at-

tracted. Any interruption of the continuity
of this cireuit, whether by an accidental

‘break in the main line or in the wire 5 or by

the interruption of the path 5 by the opera-

“tion of a circuit-controller or by the short-
cireniting of the main line outside of the sig--

nal-box, will cause these relays to be de-ener-

- gized and their armatures to fall dgainst their
- back contacts.

This provides a new path for
the current over the coils of the controlling-
magnet M, as described below. A wirell leads
from the wire 3 to the back contact 12 of the
relay R’. From the armature 13 connection
18 made by the wire 14 with the coils M’ of
the differential controlling - magnet M, and
thence by wire 15, switch S, wire 16, arma-
ture 17 of magnet or relay R3, its back con-

‘tact 18, and wire 19 to armature 23 of relay

R% back contact 24, wire 25, wire 7, Breaker

‘A% and wire 8 to binding-post P* and the re-

turn-leg 9 of the main line. - A second path

1s also provided for the current from a point |

- in wire 15 by wire 21, coils M? of the differ-

| .
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ential controlling-magnet M, wire 22, arma-

ture 23, back contact 24 of relay R? wire 25,
wire 7, breaker A° and wire 8 to binding-post

P*and the return-leg 9 of the main line. How-

ever, owing to the resistance offered by the
coils M? the current will take the path first

“described and the magnet M will be ener-

gized, the motor released, and the box-number

will betransmitted to the central office. Upon
some moving part of the motor, preferably

upon the shaft of the break-wheel, is mount-
ed an arm H, which, upon the completion
of one rotation of the shaft, is adapted to
open the switch S, thereby breaking the path
first above described and compelling the cur-
rent to take the second path over the coils

- M-* of the differential controlling-magnet M.
Thismagnetis a differential magnet of usual

form and may bhe composed of two coils M’ and
M?, wound in the same direction upon a com-
mon core, whereby when current passes over
both coilsinoppositedirectionsthemagnet will
beneutralized, and when the currentpassesin
thesame direction one coil will re-enforce the
other. When, therefore, the switech S is

opened and the current is compelled to take

Thence the circuit is continued by

459,591

1 path above referred to, the con-
trolling-magnet M is neutralized, its arma-
ture released, and the motor stopped after
one round of the box-number has been sent
into the central office. _ |
scribed takes place when the path offered by
the wire b isinterrupted. If a break oceurred
in the main line outside of the box, no cur-
rent would pass over the magnet M and the
motor would not be started; but such break

would be indicated by a continuous opening

of the relay R. If the building were short-

circuited, the motor would not be started; but

the existence of a short circuit would be
indicated by a galvanometer at the central

The action just de-
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office by reason of the subtraction from the

line of the resistance of the building and the

relays in the box. Atthe same time the sys-

tem will remain operative under all of these

three conditions to transmita true alarm (as
distinguished from these trouble-alarms) from
a circuit-controller should the occasion there-
for arise, as will appear hereinafter. It will
also be observed that, notwithstanding " a

break in the path 5, the continuity of the cir-
cuit is preserved, so that the condition of one

buillding upon the ecircuit will not affect the
operativeness of the other boxes on the same
circulit.
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From a point o’ on the wire 15 runs

a wire 31 through the coils of relay R®and

having by a wire 31’ a common connection
with one side, as the brushes a’ a? of all the

breakers A” A% One of these breakers may

be provided for each story or section of the

building to be protected and from the other

side, as the contacts ¢’ ¢® of each of these
breakers runs a wire 32 33 to one side of
the normally-open contacts n n of the cir-

cuit-controllers T or T? of the corresponding

story or section of the building. TFrom the
other side of the normally-open contacts of
each group of circuit-controllers (a single
circuit - controller being represented in the
drawings) connection is made to the ground,

105
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as by a wire 34. The action of a circuit-con- =

troller, as will be understood, is to close the

normally-open ground branch, including its

respective story-breaker A’ or A? and under
certain conditions to throw this ground onto
the main line over the controlling-magnet, re-

lease the motor, and cause the signal to be
transmitted to the receiving-instrument in

the ground branch at the central office, which,
signal consists of the box-number, followed
by the story-number, repeated as many times

as the break-wheel is allowed to rotate.
| While the system remains in normal condi-

tion this ground will not be thrown upon the
main line, its path being broken between the
back contacts 12 24 and their respective ar<

II§
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natures 13 23. The path will be completed

for this ground, however, whenever the relays

(either or both) are de-energized, whether by
a break in the path 5 or by a break in the

130

main line or by a short-circuiting of the

building. In the first case, a break in the

path 5 having been indicated previously by
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one round of the box, as described, the mag-
net M will be again energized ‘Lﬂd a true

alarm will be sent into the central. office.
This ground being continuous, the alarm, con-
Blstmﬂ of the box—-number followed bv the
story—number will be repeated until the mo-
tor is stopped, preferably at the end of the
fourth complete rotation of the break-wheel,
by some such means as are fully described in
my sald patent. Thus a true alarm may be

| sent in after a break has occurred in the path -
5 -and while the break remains unrepaired,

and will be known as a “true alarm?” from
the fact that it consists of three full rounds
after the one round which indicated the
break. 1In the case above described current
is compelled, by the breaking of the path 5,
to flow over the coils M’ of the controlling-

magnet and so release the motor, the ﬂ*wund

havmﬂ* nothine to do with the actmn until |

after the completmn of the first round. As
before described, the switch S is opened and
the path 16 broken at the completion of the
first round, and if the ground is then com-
pleted it must of necessity flow over the coils
of the controlling-magnet.

1f 1t came on under certain conditions, as a
break in the leg 1 of the main line, might
find a path to the other ground by .way of

trolling - magnet. Therefore it is desirable
to break the path 16 19 whenever one of the
normally-open ground branches in the build-
ing is completed.
the connection between the circuit-control-

lers and the controlling-magnet a magnet or
relay, as R3 the armature 17 of which, with

1ts back contaet 18, (or it might be a breaker
actuated by the armature,) normally com-
pletes the path from wire 16 to wire 19, the

saild magnet normally having no connection

with the main circuit or with the ground. ~As
soon as the ground comes on the armature 17

will be attra,c,ted and the possible path 16 19
will be broken, compelling the ground-cur-

rent to flow over the eontrollmﬂ*-man net. In

theevent of the building being short—eircuited |
the armatures 13 and 23 will fall against their
back contacts (the relays being de-energized) -
and the ground-current coming on, as de--
seribed, wﬂl flow over the coils of the control-
The signal thus transmitted
will consist of four rounds of the box-number
followed by the story-number and will be re-
celved upon the receiving-instrument in the.

In the:

ling - m&gnet.

eground branch at the centml office.
event of a break in the leg 1 of the main line

both armatures 13 and 23 will fall against
their back contacts, as before, and the ground--
current thrown on by a circuit - eontlollel_
will take the path 21 from the point x over

the coils M*of the controlling-magnet by wire

22, armature 23, back contact 24, wire 25,
of main line, and its

breaker A% wire.§, leg 9

included battery to earth at the central office..
The full four rounds of the box-number, fol-

- Previous to the
releasing of the motor, however, the ground,

To that end I interposein |

lowed by the stor y—numbel will be transmit-
ted and will be received on the mmrument in
the ground branch at the central of

of the main line. In the event of a break in

the leg 9 of the main line a ground-current -

thrown on by a circuit-controller will take a

corresponding path over theleg 1, which need

not be further described herein. In the case

ice and
on any instrument which may be in the leg 9

75

of atrue alarm, when the system is in normal

condition, or of atrue alarm following a break
in the p&th 5, the ground thrown on by a cir-
cuit-controller finds current passing over both
colls of the controlling-magnet in opposite di-
rections and the said magnet neutralized. In
the case of a short-circuiting of the building

the ground so thrown on ﬁnds the current of'
the main line flowing over the main line, but--
‘shunted from the eontrollmn‘ magnet. In
elther case, under certain COIldIthllS as when

| the resistance of the main line on one side of
the ground is about equal to the resistance of

AP Py S

F

remains 1ntaet

the 1111@ on the other side, it is desirable to
cause the current to flow over one leg only of
the main line when the ground is thrown on.
Hereinafter I describe certa,m means for ac-
complishing thisautomatically; but the same

end can be 1eaehed by breaking the main line 95

| ence of a ground anywhere on the system is -
the wire 16 without passing over the con- |

inthe central office by a key, as K The exist-

made ]{nown at the central office by the clos-

ing of the relay or the corresponding action

of some other receiving-instrument in the
cround branch in the centml office. It would

therefore be the duty of the operator in the
central office whenever he receives the indi-
cation of a ground to open the key K for a

moment, If the indication thereafterreceived

18 continuous, he will know that a foreign

80
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ground has been thrown on the system; but

1f the ground exists on one of the wires 33 in

the bulldmﬂ the ground-current established

by one-half of the battery will flow over one

coil or the other of the controllmmmao*net'
and release the motor, and the eurrent Wlll |

be alternately broken and completed by the
transmitting device, g

The key K, it

to allow the motor to start. If the ﬂ'mund 18
thrown on the wire 33 by the opemtwn of a
circuit-controller of the class represented in

the drawings, the path 5 'is broken at the

same time, the armatures of relays R’ and R?
fall back, the ground-current continues to

giving a corresponding
signal at the eentral of:tce

will be understood, is opened only long enou u‘h |

IIO

TI§

120

pass over the eontmlhnfr-ma,ﬂ'net and the mo- -

tor will continue to run 11[11311 foul rounds of

the signal (a true alarm) have been given.
On the other hand,if the ground is thlown on
the wire 33 by an aecldental crossing with

some other grounded conductor the path 5

Therefore as soon as the key
K is released and the main circuit completed

‘thereby the armatures of the relays R” and
R?, which fell back when the circuit was

broken by opening the key, will be attracted,

. and the path from the groundin the bulldmg

125

130. |



" to themain line will be broken. Consequently

the motor will stop at the end of the first round,

. and the fact, as well as the exact location of

10

20

-the aeeldeutal cground on a ground branch in

a building, will be indicated at the central of-
fice. The signal will be distinguished clearly
from that caucsed by an aemdental break in
the path 5 by reason of the fact that it con-

‘sists of the box-number followed by the story-

number, while the latter consists of the box-
number alone. Thus it becomes possible at

‘any time to test from the central office the

condition of the ground branchesin the build-

ings, for upon the opening of the main cir-

cuit at the key a foreign ground on any of

such branclies would at once declare itself.
In case of a foreign ground coming on the
system elsewhere than on the wire 33, as by
the crossing of a telephone-wire, the

office
ground will be removed by opening the switch
GS, and the system will be operative over the

| -meta,lhc circuit and over the new ground cir-

30

35

40

cnit which may be established between the

foreign ground and the ground thrown on by
a circuit. controller, as fnlly explained in my .
sald patent.
It is sometimes deswed that the section or
~story of a building in which the alarm origi-
nates should be iudicated visually at the Sig-

nal-box. To this end I may include in the

path from each story-breaker 1o the ground
When the

anannunciator-magnetm’ m?, &c.
oround 18 eompleted by a urcmt—contwller

hthe armature of this magnet will be held at—
tracted and so indicate wsually the exact lo-
cation of the cause of the alarm. It is ob-

vious that each one of such story-magnets
might be made to do the work of the relay

.~ R? and so enable the use of an extra relay
to be dispensed with. Normally these story-

man‘*uets are not connected w1‘rh the mam cir-
eu1t or with the '3"1011111’1 *

I have herem 111(110&138(1 'the circuit-con-

trollers as of the kind shown in my said pat-
ent; butitis obvious that the normally-closed
contacts and the normally - open contacts

might be separately located if convenience

| should renderitdesirable, theresult being the

same—namely, to break the path 5 and to com-
plete the ground branch at the proper time.
As stated above, it is desirable under cer-

tain conditions to ground the battery at one

~end or the other when a ground 18 thrown on.

55

by a circuait-controller.
automatically is the object of the means de-

sceribed below. One end of the battery MB |
is connected to a movable contact 41, which

- may be either a pivoted or a spring strip and

60

which rests mormally against a stop 42, to

‘which is brought the leﬂ 1 of the main hne |
By means herema,ftel deseubed the contact

41 may be moved to & stop 43, which is con-
nected by wire 44 with-the . Uround G*. The
other end of the.battery has similar connec-
tions over contact 45 and stop 46 with the leg

9 of the main 111_1@,01 by stop 47 and wire 4:8

‘with the ground G*.

-m™.

To accomplish this

459,591

branch may include a receiving-instrument
R*. The ground branch from the middle of
the battery includes a switch GS and a mag-

" The common ground

70

net, preferably in the form of a differential

oalvanometer or other equivalent device G*.
It then passes by wire 51 to movable contact

52, stop 53, wire 54, stop 55, movable contact -

06‘ and wire 57 to the Dround . Themovable
contacts 41 56 are actuated or released by a

drop 40, as indicated, and the contacts 45 52.
The said drops are undel the

by a drop 4.9.
control, respectively, of the magnets m™ and
‘The galvanometer - needle 60 is con-
nected with one end of the battery: GBb.

Thence connectionis made by wire 61 through |
the coils of the magnet m”™ with the stop 62

for the end of the needle. Connection is also

made by wire 63 through the coils of the mag- 38z

net m*’ with the other stop 64 for the end of
the needle.
the system other than the office ground G, the
galvanometer is not affected; but if .:L]lOthEEl

ground is thrown on it will take the shortest

75
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When there is no ground upon

9o

path to the office ground over one half or the

| other of the ba,ttery MB. The needle will

then be deflected to one side or the other, com-
pleting the circuit through magnet m™ or
m*’ and releasing the coueSponduw drop.
The effect of this, as will be seen readily, will

the batteryat the point 53 or 65, to break the
main line at the point 42 or 46 ‘}md to connect

the other end of the battery with the ground

from the point 43 or 47. Thus, 1f the leg 9

of the main line be broken and a 010und_

comes on, the ground branch from the mid-
dle of the battery will be broken at the point
53, ground connection will be completed for

the corresponding end of the battery, : and the

battery will be thrown on the leg 1 of-the
main line. In case of a short—clrcmtuw of a
building the ground subsequently thrown on
by a cwcmt—controllel will take the path of

least resistance to the office ground, the gal- |
‘vanometer will be deflected, and one 1eg of
“the main line will be broken, while the bat-
tery will be thrown on the other.

. When a
foreign ground occurs, indicated by continu-

ous action of the receiving-instrument in the

05

be to break the ground from the middle of

100

103

110

115

oround branch, the office ground is discon-

‘nected and the system operates as described

in my said patent for like conditions.

It may be desirable to leave the breaking
of the main circuit to be done by the oper-
ator rather than automatically, as desecribed
above.

are connected directly to the polesof the b&t-

dotted lines in Kig. 3.
- I elaim— |

- 1. The combmatlon of a main ecireuit, a
transmitting device having a series of br e&k-
ers, a controlling-m&gnet therefor, a connec-

tion between one side of all of said breakers

120

In that case the two legs of the main
cireuit, after passing through the relays RR,

125

tery over keys K and K’ 'as mdmated by

130
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and said circuit, said connection including |'net, a circuit-breaker in said bmneh and a

thesaid magnet,and aseparate ground branch
from the other elde of each of S&ld breakers
substantially as deseribed.

- 2. The combination of a main cirecuit, a
oround branch, a transmifting device having
a series of breakers, a controlling-magnet

‘therefor, a connection between one side of

all of said breakers and said cireuit, said
connection including said magnet, a separate
ground branch from the other side of said
breakers, and a circuit-controller in each ot
said ground branches, subetantmlly as cle-
Serlbed
. The eembma‘tmn of a main cireuit,

ground branch therefrom, a transmitting de-
vice comprising a series of breakers, there
being one breaker in each leg of said circuit
and the intermediate breakers being con-
nected on one side to said circuit between
the two breakers first referred to, and a sepa-

rate ground branch from the other side of

said intermediate Dbreakers, substantially as
described.

4. The combination of a main cir (31:11‘[, 2)
oround branch therefrom, a transmitting de-
vice comprising a series of br eakers, there be-
ing one breaker in each leg of emd circuit,
and the intermediate breakers being connect-
ed on one side to said cireuit between the two
breakers first referred to, a separate ground
branch from the other elde of said mterme-
diate breakers, and a cirecuit-controllerin each
of said last-named br dnehee, Substantmlly as
described.

5. The combination of a main eir c,mt a 1M O-
tor, a differential (,entrolhnﬂ'-m%trnet a Shunt
from one leg of said circait to the other, in-

cluding one member of said magnet, & switch |

in said shunt, adapted to be opened by said
motor, and a path from said shunt between
the ma,ﬂnet and the switch to said other leg
of the main circuit and including the other

member of said meﬂ‘net Substa,ntm113 as de— |

seribed.

6. The combination of a elosed metallic cir-
cuit including a battery, a ground branch
from said battery, a differential magnet hav-
ing both its members included in the circuit
with said battery, a normally open ground
branch from a point on said circuit between
the members of said magnet, and a cireuit-

controller in said branch, eubstautmlly as de- |

scribed.

7. The combma,tlon of a metallic circuit, a
ground branch therefrom, a circuit- blealzer
therein, a motor for actuating said breaker,

a differential controlling-magnet for said mo-

{or, having both 1ts membere meluded in said

elreult aud a normally-open ground branch

from sald cireuit between the members .of
said magnet, substantially as described.

S. The eombmatlon of a metallic eircuit, a
oround branch therefrom,a differential mag-
net having both 1ts members included in Sdld
cireuit, a normslly-open ground branch from
sald elremt between the members of said mag-

= ——

: motor‘ for actuating said breaker, eentlolled

by said magnet; Substfmtlally as described.
Y. The eombmatmn of a main :circult, a

-eround branch therefrom,a differential mag-
- net, a shunt from one leg ef said main elremt
to the other, including one member of sald

magnet, a mremt bl‘edker in said shunt,a path
frem smd shunt between the magnet .:md the
circuit-breaker to said other leg of the main
circnit and including the other member ot
said magnet, and a ground branch between
the members of said magnet, inclading a re-
lay adapted to operate eald eireuit- breaker

a | substantially as desecribed.

10. The combination of a maln euemt
transmitting device and 1ts motor, & eontrol

,hnn'-meunet therefor, a relay, as R’ in sald

cireuit, and eenneetlons from the armature
of eaﬂd relay to said circuit on one side of said

‘relay and from the back contact of said ar-

mature tosaid circuiton the other side of said

relay,said connections including said control-

ling-magnet, substantially as debeubed

11.
transmitting device and its motor, a eontrol—
ling- mawnet therefor, a relay, as R’ in said
eu'c,mt_ contacts controlled by said 1*e1a,} con-
nections from one of said contacts to said
circuit on one side of said relay and fromthe
other of said contacts to said circuit on the
other side o said relay, said connections in-
cluding a controlling-magnet, and a switch
adapted to be sh1fted 0y said motor subetam
tlally as described.

. The combination of a main circuit, a
U[‘OLIIld branch therefrom, a transmitting de-
vice, a eontrolling-magnet therefor, a 1*e1€w
as R’ in said circuit, contacts controlled b}
sald relew, connections from one contact to
said circuit on oune side of said relay and
from the other contact to said circuit on the
other side of said relay, and including said
controlling-magnet, and a branch from said
last-named connection to the ground, substan-
t1a,11y as described. |

13. The combination of the main line, A

ﬂround branch therefrom,a building-wire, as
5 including aseries of elosed contact circuit-
eontrollers a magnet, as R/, in the connec-
tion between Sa,id nmain lme and building-
wire, a normally-open branch from said main
line on one side of said series of circult-con-
trollers to said main line on the other side
thereof, a ﬂ'round connection including a cir-
cuib - controller from said nnrmally open
branch, and meanscontrolled by said magnet
to ClObe said normally-open br'a,neh, Subeta,u-
tially as described. |

i4. The combination of the main line, a

building - wire, as 5, including a series of

c¢losed-contact circuif-controllers, a magnet,

as R’, in the connection between salid main
line d,nd said building-wire, a normally-open
branch from said main line on one e1de of

said series of circuit-controllers to said main

line on the other side thereof, a magnet, as

The eombmatlon of & main circuilt, a .
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M’, in said branch, and means controlled by |

sald first-named magnet to close said branch,
substantially as deseribed. - -

1o. The combination of a main circuit, a
signaling mechanism, a differential control-
ling-magnet for said mechanism included in

said cireuit, a normally-open ground branch.

from said circuit between the members of said
magnet, a battery in said circuit, a movable
contact and stop therefor,one being connected

to one end of said battery and the other to

the ground, a ground branch from said bat-
tery, a magnet included in said branch, and

means controlled by said magnet to shift the

movable contact to said stop, substantially as

-~ described. - |
16. T'he combination of a main cirenit in- |

cluding a battery, amovable contact and stop

therefor,onebeing connected toone end of said |

battery and the other to the ground, a ground

branch from said circuit including a movable

contact, a magnet in said ground branch, and
means controlled by said magnet to shift the
first-named contact to said grounded stop and

to shift thesecond-named contact to break the
magnet-ground, substantially as deseribed.

17. The combination of a main circuit, a

signaling mechanism, a differential control-

ling-magnet for said mechanism inecluded in

30 said circuit, a normally-open ground branch

from said circuit between the members.of said

magnet, a battery in said cireuit, a movable |

459 591

contact in the connection between the main
lineé and the battery, a ground branch from

~said battery, a magnet in said ground branch,
“and means controlled by said magnet to shift

35

the movable contact to break the connection -

between the line and the battery, substan-
tially as described. - Ny
13. The combination of a main eircuit in-

cluding a battery, a normally-open ground
foreach end of said battery, a ground branch
from the middle of said battery, a magnet in
-sald ground branch, and means controlled by

sald magnet to close one or the other of said

cluding a battery, a movable contact in the
connection between each end of the battery
and the main line, a grounded stop for each

-contact, a ground branch from the middle of
the battery, a magnet in said ground branch,

a movable contact in said ground-branch cor-

responding to each of said first-named mov-
“able contacts, and means controlled by said

40
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‘normally-open grounds, substantially as de- |
scribed. ' S S
- 19. The combination of a main circuit in-

50
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magnet to shift one set or the other of said

~contacts, substantially as described.

In witness whereof I have hereunto set my_

“hand.

| JOHN P. MCMAHON.
Witnesses: | - |
~ GEORGE DANA WHITE,

EDWARD A. GREELEY.
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