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To all whonv it Ty CONCer :
Be it known that I, HENRY C. ROOME, of
Jersey City, in the county of Hudson and State

of New Jersey, have invented a certain new

and useful Improvement in Electric Burglar-
Alarmg, of which the following is a specifica-
f1on. | | |

Thisimprovementrelates toelectricburglar-

“alarms of the kind wherein electrie circuits ex- -

tend between a number of buildings, which I
shall heleul refer to as ffguarded Strueturee 77
and an of
belng employed to indicate at the office any
attempt which may be made to gain access to
the guarded structures. -
“An important object of the improvement is
to more effectually preclude the tampering
with the electric circuits aforesaid -in such
manner as to interfere with the transmission
of an alarm to the office on an attempt to gain
access to a guarded structure being made.
Tn order to facilitate a clear understanding
of my improvement, I shall designate the cir-

‘cuits within the office as ‘““internal’’- cirenits

and the circuits extending to and through the
guarded structure as ‘‘external’ circuits.
The improvement partly consists in the com-
bination,
prising an internal cireuitand an external cir-
cuit, of a mechanism at a guarded structure,
whereby a number of different resistances may

‘be successively thrown into the external cir-
cuit by means of increasing at ‘the office the

electric current passing through the cirenits,
a mechanism at the office, whereby on the 1in-
creasing of the electric current a number of
corresponding resistances will be thrown into
the internal circult, and means located ab the
office and serving to give an alarm there in
case the externfﬂ ClI‘CLllb 1s tampered with in
an attempt to gain access to the guarded struct-

ure. By this feature of my 1mpr0vemenb the
resistances of the several external circuits ex-
tending to and through guarded structures
may by a watchman at the office be from time
totime changed without oceasiouing thesound-
ing of any alarmatthe office. Obviously the
burglar-alarm will thus be rendered incalcula-

bly more safe, because even if burglars should
by the treachery of aclerk or servantem ployed

at a guarded structure or otherwise ascertain

the amount of resistance 11:1 the etrueture ab |

=

ice where watehmen are kept, means

in an electric burglar-alarm com- |

=l

the time the same is closed they cannot rely

on the amount of resistance being the same

when the attempt to gain access to the struct-
ure is made; and, furthermore because even if
the reSIStanee whlch is in the eiterml cireuit
at the time of the commencement of an effort
to gain access to the structure i1s known the
change of resistance attempted to be made a
few minutes later by a watchman at the office
will indicate the burglar’s presence and ren-
der their knowledge 115e1ese

The Impro Vemenb also consists in the com-
bination in an electric burglar-alarm, com-
prising an internal circuit and an external cir-

cult, of a mechanism at a guarded structure

and a mechanism at the efﬁee ,whereby corre-
sponding resistances may be successively

‘thrown into the external and internal circuits
| by means of an increase of the electriec cur-
‘rent passing through the cirecuits, effected at
erentiai:

the office, and a almnometer or dif
relay-magnet located at the office and serving
to give an alarm there in case theeguilibrium
of the resistances in the external and internal
circuits is disturbed by an attempt to gain ac-
cess to the guarded structure, and a compound
key located at the office, whereby the galva-
nometer or differential relay-magnetemployed
for causing the sounding of an alarm may be
cut out of the circuiis and the electric current
passing through the circuits may be subse-
quently increased to operate the mechanisms,

whereby the resistances in the circuits are

changed. This feature of my improvement
will prevenb any alarm being given at the of-

fice in case the mechanism .‘[er introducing a
| different resistance in one circuit operates be-

fore the mechanism in the other circuit oper-

‘ates to introduce a corresponding resistance in

the latter circuit; and, as it is next to - impossi-
ble to produce two mechanisms which will
start and operate absolutely in unison, this
feature of my 1mprovement 18 of eoneldel able
importance.

The imprevement also consists in the com-
bination,1n an electric burglar-alarm compris-
ing internal circuits at the office, external cir-
cuits extending toand through guarded struct-

‘ures, of galvanometers or differential relay-

magnets located at the office and connected

with the external circuits for the purpose of

giving alarms, a meehqmem in the office for
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successively introducing different resistances
into one of the infernal circuits, a similar
mechanism in each of the external cirenits for

successively introduecing different resistances
into the said circuits, a system of switches and

connections at the office so arranged that any

one of the galvanometers ordifferential relay-
magnets for giving alarms may be switched
out of the circait in which it is ordinarily op-
erative and into a system of cirenits compris-
Ing a supplemental battery, and the mechan-
ism for introducing different resistances into
the Internal circuit aforesaid is rendered ca-
pable of being used at the office in connection
with any one of the mechanisms, whereby dif-

ferent resistances are introduced into the ex-

ternal circuits.

The improvement also consistis in the com-
bination, in an electric burglar-alarm compris-
ing internal circuits at the office and external
circuits extending to and through guarded
structures, of galvanometers or differential re-
lay-magnetslocated at the office and connected

with the external circuits for the purpose of

giving alarms, a mechanism arranged in one
of the internal circuits and comprising a train

of wheels and a controlling electro-magnet,

whereby different resistances may be intro-
duced into this. internal eircuit, a number of
rheostats arranged in the other internal ecir-
cuits and comprising coils of different resist-
ances, a mechanism arranged in each of the
external circuits and comprising a train of

~wheels operating under control of an electro-

magnet for Introducing different resistances
into the said external circuits, and a system
of switchesand connectionsat the office, where-

by the internal circuit at the office, which is
- provided with the train of wheels and resist-
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are provided with rheostats.

ances, may be temporarily connected with any
of the external circuits and subsequently re-
placed by one of the internal ecircuits, which
1 am thus en-
abled to use a single mechanism comprising a
train of wheels controlled by an electro-mag-
net in the office in conjunction with a number
of such mechanisms in external circuits.

The improvement also consists in the com-
bination, in an electric burglar-alarm compris-
ing an 1nternal eircuit and an external circuit,
of a mechanism at a guarded structure, where-
by a number of different resistances may be
suceessively introduced into the external ecir-
cuit by increasing at the office the electric cur-
rent passing through the circuits, a mechan-

ism at the office whereby on the increasing of

the electric current a number of corresponding

resigtances will be introdueced into the inter-

nal circuit, a galvanometer or differential re-
lay-magnet located at the office and serving to
give an alarm there in case the external cir-
cult I1s tampered with in an attempt to gain
access to a guarded structure, a mechanism in
the external circuit which if short-circuited
in an attempt to gain access to a guarded
structure will be maintained short-circuited,
an. electro-magnet having apolarized arma-

be presently deseribed.

ture, connections, and two batteries adapted

to send electriceurrents in different directions

over the circuit, whereby the said short-eir-

70

cuiting mechanism may be shunted out of the

L

circuit by a watchman at the office, so as to be
rendered temporarily inoperative.
Figure 1 in theaecompanying drawings is a

diagram illustrative of a burglar-alarm em-

bodying certain features of my improvement.
Figs. 2and 2" are diagrams illustrating a barg-

lar-alarm embodying the improvement in a

somewhat different form, Fig. 2 representing
the different mechanisms at the office, and
Fig. 2’ representing the corresponding mech-
anisms in the guarded structures. Fig. 3 is
an enlarged plan view of a mechanism for in-
troducing different resistances into the inter-
nal circuit.- Fig. 4 is a sectional side eleva-
tion of what I term a ‘‘short-circuiting mech-
anism’’ employed in the burglar-alarm. Fig.
61s an end view of a switch which isemployed
in the form of burglar-alarm which is illus-
trated in Fig. 2. Ifig. 6 is an enlarged edge
view of a key-board employed in the burglar-
alarnm. o | |
I'will first describe the form of burglar-alarm

1llustrated in Fig. 1. :

A A’ A’ designate a galvanometer compris-
ing two coils, A A’, which are preferably of
equal resistance and tend to deflect a needle,
A% 1n different directions. When an electric
current passing through the coil A prepon-
derates over an electric current passing
through thecoil A’, the needle will be deflected

QC

°N

1.0

to the left, and when an electric current pass-

ing through the coil A’ preponderates over an

~electric current passing through the coil A,

the needle will be deflected to the right. In

-elther case the needle will move against a con-

tact-plece and close a local circuit, A3, which

extends to the pivot of the needle and to con-

tact-points with which the needle operates.
This local eircuit is provided with a local bat-
tery, A%, andan electro - magnetic bell, A%, The
latter may or may not be rheotomic.. An
audible alarm will be given whenever the gal-

vauometer-needle closes the local circuit. The

needle by its vibrations gives a visual alarm.
The circuit which passes through the coil A
of the galvanometer is the one which I desig-
nate as the ‘‘internal’ circuit, and the one
passing through the coil A’ is that which I
designate as the ‘‘external’’ circuit. The gal-
vanometer-needle will vibrate only when the
resistance of the two circuits is different, and
while the resistancesin the two circuits are in
equilibrium the needle will be held midway
between the contact-pieces of the loeal circuit.

The main electric circuit extends from a
battery, B, along ‘a wire, C. This wire is in-
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terrupted and connected to the coils of an

electro-magnet, O, the purpose of which will
From the electro-

maguet O the said wire extends to a metallic
contact-piece, ¢, which is made in the form of
a keeper for a metallic key, E. Thence the
| circuit extends along the wire ¢’ to the coil A

130




~ of the galvanometer;
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- coils of this electro-magnet a wire, I, extends 1.
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_the internal cir cmt
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C’, and theﬂce along a wire, C*, to a metalhc

ﬁnger on a shalt, «, comprised ina mechanism, -

1Y, for mtmducmﬂ' different resistances mto

cireuit is continued to one of a number of nie-
tallic -springs, b &', &e., comprised in said

mechanism ¥ thence toone of a numberof re-

sistance-coils, ¢ ¢, &e., comprised in said mech-
anism; thenco along a ‘w:lre (, which connects
the sald resistance- (‘0118 cc, &c ,witha metallie
key]]’ thence along this key toa contact- -piece,
e, whlch is made 1n the form of a keeper there-
for. , and thence by awire, G', to the battery B.
The wire G, near where 1t connects with the

battery B, 13 connected by a wire, (°, to an

earth-plate, H. The electric cuarrent divides

at the point where the wire €' connects with

the coil A of the galvanometer. Part of the
electric current passes through the coil A and
thence along the line C°.. Another part of the

-electric current passes along a wire, C°, ex-
tending from the wire €’ to the coil A’ of the

galvanometer, and thence through the coil A’
and to a wire, I, forming part of the external
circuit. |

The wire I 18 cmmected to one end of the
coils of an electro-magnet, Q, having a polar-
ized armature, Q. The object of this electro-

magnet and its appurtepances I will describe |

fully hereinafter. . From the other end of the
to a binding-post, ¢, of a short-circuiting mech-
anism, R R, &c., the purpose of which will be
explained presently. A wire, 1% extends from
a binding-post, ¢, of the short-circuiting mech-

~ anism to the contact-piece /* of a pair of me-

40

~envelope J, and the contact piece f

inclose a safe In a gunarded structore.

tallic contact-pieces, f f', forming a circuit-
closer on an electric envelope, J, designed to
The
contact-piece f is affixed to the body of the
18 affixed
The contact-piece

to the door of the envelope.

42 " may be made in the form of a hook having

the shank bent around into a curve which is
concentric with the pintles of the hinges by

- which the door is connected to the body of

£0

the envelope;

- be separated from the contact- piece 7, and

~of the contact-piece f' will'impinge against

when the door is opened the hook-like end

the contact-piece /. From the wire I’ or the

contact-piece /" a wire, I°, extends to the coils |
of an electro-magnet, d, comprised in a mech-
anism, I, whereby different resistances are
B 11](:10(11,106(1 into the external circuit.

From
the coils of the electro- -magnet d the external
circuit extends along a wire, I¥, te a metallic

finger on the shaft a of the mechanism F’ just
thence the external elrcait ex-

mentioned;

~ tends to one of aseries of metallicsprings, b b,

&e., cmnpused in this mechanism, with Whlch
the smd finger of the shalt ¢ may be in con-
fact; thenee to one of a number of resistance-
(30118, ¢ ¢, &n., comprised in the mechanism

e

- From this shaft ¢ the

E F’, so that these keys E' I¥¥ m
| pressed by depressing the key Ii.

“are caused to lomte

hence when the door is closed
the hook-like end of the contact piece f” will

‘train of ge.:u -wheels A.
“magnet d is energized, the armature is at-
tracted and the train of gear -wheels permitted
The resistance of the coils of the
electro magnet d is such that the electrie cur-
‘rent from the battery B will not energize it
| sufficiently to enable it to attract its armature.
rendered operative when the bat-
‘tery B’ or B®is putin circuit by depressuw
the key E? upon the contact-piece ¢, which is

- to rotate.

It is only

thence tthLlD‘h the said | B, and thence along a wire, K. This wire K'
~coll and along the wire Cto a remstance coil,

extends from these resistance-6oils ¢ ¢, &c., to

the contact-piece f of the electric envempe J,
The cncmt'_
is completed to the battery B through the-
earth from the earth-plate H’ to the emth'
plate H. -

and thence to an earth-plate;, H'.

C" designates a wire leading from a switch,
019._

suitable wires. These batteries B3’ B® are in-

tended to be of equal strength, but they are
capable of producing electric currents in op-
posite directions through the switeh CY and

thence to the wires in circuit with it. These
batteries are of greater potential than the bat-

tery B. These batteries B'B’are connected

by wires with an earth-plate, H® 'The object
of providing for sending an electric currentin

-reverse directions over the switch C" will ap-

pear later. The wire C" extends to a contact-

This switeh C° has two contact-pieces
~with which batteries B’ B°are connected by

70
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piece, ¢, arranged below a metallic key, 1E?,

which normally is out of contact with this
contact-piece and in contact with a keeper, ¢
which is not in the electrie circuit.

'.'

A wire,

Qo

C", extends from the metallic key I? to the

coils of the electro-magnet d of the mechanism
I\ whereby diiferent resistancesare introduced
into the internal circuit. The other end of
the coils of the electro-magnet d is connected
by a wire, L, to the wire 1 ofthe extemcﬂ cir-
cuit.

I may here remark, that the keys E and E
are normally in contact with the contact- -pleces
¢ ¢, which constitute theirkeepers. The key

E has a cross-bar, g, of insulating material,

which is adapted to impinge against the Ley%
IMay be de-

‘Fhese keys

93

[0D

103

arein effect a single compound key. The key -

E may be depressed by (*lﬂcli-worl{ pel'iod'i~_

cally if desirable.

Each of the mechanisms F E’ compuses a

train of gear-wheels, £, which have, combined

“with them a weight or a spring,whereby they
These wheels also have

110

combined with them a retarding device—such

‘as a fly, j—for preventing them from rotating
too rapidly.

The springs b b, &c.,
ranged upon a circular disk of 1nsuhbmg ma-

‘terial, &, so that their ends will project in the

way of the metallic finger of the shaft «.  The
rotation of the wheels is controlled by means
of a lever, [,. connected to the armature of the

electro-magnet ¢ and acting" In conjunction

with a pin, m, on awheel, ', comprised inthe

only done momentarily to eﬂ"ect the release of

are ar-

When the electro-
125
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120
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the train of wheels 7.

leased, therefore run only long enough for the

wheel 2’ to make a single complete rotation
and be arrested again by the leverl.. This is
only long enough for the metallie finger of the
shaft ¢ to move from one to another of the me-

tallic springs b b, &e.
The resistance coils ¢ ¢', &c.. are seveyally
9 3

made of different resistances, and those of the
mechanism I are made to correspond in re-
sistance and order of succession with those of
the mechanism I, The resistance-coil C* is
placed in the internal cireuit to equalize the
resistance which would otherwise exist in the
external circuit over and above the resistance
of the internal circuit, owing to the greater
length of wire in the external circuit and the

presence of the electro-magnet Q and the elec-

tro-magnet d of the mechanism ¥ normally in
the external circuit.
The key E is allowed to rise above the level

~ of the other keys, " I, owing to its keeper ¢

35
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piece ¢

being higher. When the key E is depressed,
contact 1s broken between it and its keeper e,

. aud subsequently the other keysare depressed,

so that they will break contact with their keep-
ers,and the key K’ will impinge on its contact-
Owing to this, the battery B is first
cut out of eircuit; next the communication

of the key K through the wires G’ ¢° withthe

earth-plate H is broken, and finally the bat-
tery B’ or B3° is brought into cirenit with the
key K. Were it not for breaking the commu-
nication of the key E' through the wires G’ C?
with the earth-plate H prior to the bringing
of the battery B” or B’ into cirenit,the electrie

current of the battery B’ might passalong the

wire I,thence along the coils of the galvanome-
ter A A’ A’ thence along the wire C* to the
mechanism F, and thence by the wire G, key
E', and wires G” C° to the earth-plate H. This
would be objectionable,because it would cause
a deflection of the galvanometer - needle.
When the keys E I' B have been depressed,
as described, the electric current. from the
battery B’ or B® will pass to the key F?; thence

~along the wire C'7 to the coils of the electro-

magnet d of the mechanism F; thence along

the wire I to the wire I, along the wire I to
theelectro-magnet Q; thencealong the wire I’ to
the binding-post gof the short-circuiting mech-
anism, R R, &c. ; thence from the binding-post
q" of theshort-circuiting meehanism to the wire
I*,and along the latter to the contact-piece f’ of
the electric envelope J; thence along the wire
1I° to the electro-magnet d of the mechanism F’;
thence along the wire I* to the finger of the
shaft a of the mechanism F'; thence to which-

- ever one of the springs b ¥, &e., of the mech-

anism IV the finger of the shaft & of said
mechanism I may happen to be in contact
with; thence to the corresponding resistance-

coily ¢ ¢, &e., of the mechanism ¥, and thence

along the wire K to the contact-piece f and the
earth-plate H'. |

The trains of wheels comprised in the mech-
anisms ¥ F’ will then be released because the

‘ternal or external circuit weresevered. 1
therefore very desirable to provide means for

The wheels, when re- | electro-magnets d will then attract their arma-
tures,and thereby cause the armature-lever to

release the wheels /,as explained before. The
keys E K’ Ii* will only be kept in their de-
pressed positions momentarily,so as to enable
such of the resistance-coils ¢ ¢/, &c., as were

in circuit to be cut out of circuit and other of
thesecoils to be introduced into ¢ircuit. When

the keys K E' E? are allowed to rise to their
normal positions, the key E? breaks contact
with its contact-point ¢* and cuts off the bat-
tery B, the key E rises to its keeper ¢/, and

the key E rises to its keeper e and establishes

communication between the key and the bat-
tery B. Asthe battery B is by the above-de-

seribed operation of the keys E B E? cut off

from both coils of the galvanometer before

the resistance in the circuits is changed and is
not reinstated in the circuit until after the

change of resistance in the circuits has been
made, the galvanometér-needle A* will not be
affected even if a resistance-coil be introduced

by the mechanism in one circuit with greater

alacrity than by the mechanism in the other
circuit, because the coils of the galvanometer
will not be influenced by any battery-current
until the resistances in both circuitshavebeen
equalized. ' '

the resistances in the circnits it is made prac-
tically impossible for a burglar to effect an
entrance into the guarded structure without

giving an alarm at the office, even though he

happen to learn what resistance wasin circuit
at any particular time,because if he should in-
troduce 1nto a circuit intended to replace the
external circuit the resistance of which he

‘had obtained knowledge, that wouldavail him-

nothing if the resistance of the circuits should
have been changed subsequently to the time
when he obtained knowledge of the resistance

“used.

- In this example of my improvement a sep-

arate mechanism, F, and set of keys E E E?*

need to be employed in the office for each
guarded structure. WhileI have represented
the burglar-alarm in connection with but one
guarded structure, I intend to use it in con-
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It is obvious that by frequently changing
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nection with a number of guarded structures

and one office.

161s hardly necessary to remark thatif the

‘battery B should become inoperative the
whole efficiency of the burglar alarm would be
impaired, because the galvanometer - needle

would not be deflected, and hence no alarms
would be given at the office, even if the in-
It is

indicating such an accident. I will now de-
scribe a contrivance devised to secure that
end.. I have already explained that the wire

C 1s connected to the coils of the electro-mag-
net Q. It will be understood, therefore, that 1

the electric current from the battery B passes
along the coils of the electro-magnet O. From
there 1t extends along the wire C to the keeper

| eof thekey Il. Theelectro-magnet O hasanar-

I12C
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mature, O" shown as piifctcd inplaceatoneend
and adapted toswing toward and from theelec-
tro-magnet. Itis drawn toward the electro-

- magnet by the force of the latter so long as the

- tact-piece with which the armature is provided

~ with the armature .
7 are a ‘battery,

‘0% comprised in alocal electric eireunit,s.

battery Bis in w crkmg order; butif anything

‘happens to impair the wmkmw of this battery,
a spring, O%, will move the ar matme away from |

the electro-magnet. When this oceurs, a con-

will be moved into contact with a contact- -piece,

The
cthcr end of this electrie cireuit » is connected
In the electric circuit
B’ and an electro- magnetic
bell, 7. VVhenevcl the electric clrcmb r 18
closed the electro-maguretic beli issounded,and
in that way an alarm is given as to the failure

~of the battery B to work. The electro-mag-
- netic bell may or may not be rheotomic.

2.

1 will now deseribe the modification of my
improvement shown in I‘lg 2, premlsmw that

the same illustrates the imprevement in con-

~junetion with two guarded structures.

Here
one mechanism, I, and a single set of keys,

K FE E, in the cfﬁce similar to the mechanism
K and the keys E T & in Fig. 1, hereinbefore

~deseribed, will suffice for use, in ccnpmctmn

with mechmmsms I, in several guarded struct-
ures made like the mcchfmlsm B, befcxc eX-
plained.

- M designates a switch loeated in tue cﬁice

and consisting of a cylinder or block, p, of

wood or cuher non-conducting nmtetml hav-

~ ing at the ends journals mcuhtcd in bc’umn*s,

35

permitting it. to be adjusted axially in either

of two positions. Upon the. face of this block
are metallic __p]aics fn n:n® c n n A number

of springs, 0’ 0* 0* o* o > 0" 0" 0° 0° 0", extending

from the base-piece p’ of the switeh, bear on
the face of the block p. The arr anﬂ*emcnt of

~ the metallic plates will be madc cleal herein-

after.

N designates a 1hccstat compcsﬁd of 2 num-

~ ber of remsbancc coils corresponding to the re-

‘-50

~and arranged in the same order.

sistance-coils ¢ ¢, &e., of the mechanisms F B
One end of
its coils is connected by a wire, C°, to an earth-
plate, H° A wire, (', leading flcm the spring
o', may be connected with the other end’ of
either of the coils of this rheostat by fitting a

plug, with which such wire is provided, 111t0

~any one of a series of holes in the rhcc-stqt

- 1 will assuwe for the present that the block

D of the switch M is turned, so that its handlc
5% 19 will be in an upright 130%1t1011

An electric battery, B? is connecbed at one

'pclc with an earth-plate, H‘*, and ab the other |
- pole with one end of the coil of an electro-
magnet, 0. Irom the other end of the coil

of the electro- magnet the cirenit extends
along a wire, C° to the spring o of the switch
M thcncc over thc metal plate n’to the spring
o° of the switeh M; thence by wire C' to the
coils A A’ of the gdlmncmctel A A" A% Part
of the electric current passes through the coil
A’ of the ga‘vmmmctel to the wire I of thc

- A of the galvancmetcr

external circuit, and another part of the elec-

tric current passes through the coil A of the
galvanometer to the wire C and thence to and
thr ough the resistance-coil 'C* to thc spring o°
of the switch M. From the spring ¢ this paat
of the electric current passes over the plate »’
to the spring o" of the switch M. Thence it
passes by the wire C" through the rheostat N,
and thence by awire, C°, to an earth-plate, H"’
The resistance in the coil of the rheostat along
which the current passes is equal to the re-

o
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sistance in the coil of the mechanism I, whlch |

is in the external circuit through whlch the
current is passing. The resistance-coil of the
rheostat, which is in the internal eircuit, will
then b%lance the resistance-coil of the mech.-
anism F in the gual ded structure, and the re-
sistance-coil C° will counterbalance any extra

resistance that may exist in the external cir-

cuit owing to extra length of wire and the

3

presence of the coils of the electro-magnet Q

and the electro-magnet d of the I"l]GC].l’ll]lSIll B,
Hence there will bc no dcﬂecLlcn of thc oq]-
vanometer-needie,

- If it is desired to chqnﬂ*c the 1(3‘%18[‘»’1110(_ 110
the internal and external cucmts belonging to

90

any guarded structure, the block p -of the |

switch M belonging to that guarded *flllCLHI‘G
is shifted so as to bring its handle »* into a
h011zontal 1:)081t10n This will cause the
3p1mfrs o' 0* to make contact with the metal

95

plate %/, the springs o® o* to nnke contact with

| the pL_l,te ne, the springs ¢° o° to mahe contact

with the p]atc n’, the smlngs 0" 0" to make con-
tact with the plqte n', and the springs o' o' to
make contact with the bloclk p. The battery

100

B? is thus eut off from ccmmumcatlou with

the wire C'. A wire, CY, extendnw between

the wire C° and the spring ¢% is, hcw ever, pub

into communication mth A wire, C%, which

1eads from the spring o' to the earth- pla,te H>,

and hence the electro-magnet O is kept ener-

IIOS

gized and no alarm will be scunded by the "

electro-magnetic bell 7.
is so arranged on the block p that it Will be
brought in ccntact with the springs o’ o* be-
fore the springs o° o' have broken contact with
the metal plate n’, in order that the electro-
magnet O will always be kept chmged and no
alarm will be given by the bell #* when the
switch - block 1s thus shifted. The electro-

magunet O, the appurtenances thereof, the cir-

cu113 ) and the electro-magnetic bell " are the

same in construction and function as the cor-
respondingly - ]ettcred palts 11[115131{1‘[6(1 in

g, 1. |
~The communication bctwecu the rheostat N

and the wire C* will be cut o!f when theswitch

M is thus manipulated. The electrie current
will now pass from a battery, B, along a wire
to the contact-piece or lz;eeper ¢ of the key E,

thence along ﬂllS wire to awire, C°, and thence

to the Spllnﬂ‘ 0® of the switch M. From the
spring o° it extends over the plate »' to the
spring o’, thence along the wire C"to the coil

" The metal plate n’

Hc1 e 1t dn ldes, pm b

I10

115
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passing through the coil A and thence along

the wire %, and part passing through the coil

A’ and thence along the wire 1.

The electric curr ent which passes tothe wire

C* passes thence to and through the resistance-

coll C°, thence further along the wue C*to the

Sprmg o°, thence over the plate n’ to the spring
0°, thence along a wire, C° to the key F D’ and

| thence to the keeper or contdeb -piece ¢’ of the

10
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. the earth.

_contact plece é°.

latter. From the keeper or contact-piece ¢ of
this key E' a wire, C, extends to the shaft «
of the meehamem_ F. From the resistance-
coils ¢ ¢, &e., of this mechanism F a wire, G,
extends to an earth-plate H. The battery B
18 shown as connected by another wire with
the same earth-plate H. From the key E?a
wire, C°, extends to the spring o° of the switch

M. It will be borne in mind that when the
block of this switch occupies the position last-

described the plate n* establishes communicw
tion between the spring o® and the Sprmg o'.

A wire, L, extends from the spring o*and con

nects with the wire 1. The contact-piece ¢® of
the key E’ is connected by a wire, C", with
one end of the coils of the electro- maﬂ*net d of
the mechanism F, before mentmned The
other end of the coils of the said electro-mag-
net d is connected with a switch, C¥, which is
like the switch similarly lettered in Fig. 1.

This switch has two contact-pieces connected
by wires with batteries B’ B®. These batteries
arealso connected with an earth-plate, H%. By

shlftlng the switch outo either of the contact-

pieces one or the other of the batteries may
be put into communication with the contact-
plece € of the key E. When the key E?is
depressed S0 as to impinge against its contact-
piece ¢, it will be put into electrical commu-
meablon with whichever of the batleries B’ or
B® happens to be connected with the con-
tact-piece ¢ of the said key. Ordinarily the
battery_ B’ will be connected to the contact-
piece ¢’ of the key; but under certain circum-
stances, hereinafter to be fully discussed, the
battery B® will be connected to the said con
tact-piece ¢’. Both the batteries B’ B® are of
the same size; but they are adapted to send
electric currents in reverse directions over the
line.

If while the block of the switeh M occupies

“the position last deseribed the key E be mo-
mentarily depressed to its full limit, said key
will be removed from its contact- plece e, and

the battery B will be cut out, the key E’ will
be separated from its contacb -piece ¢, and

communication cut off between the eres CY
and C* the mechanism F, and the earth; hence

there wﬂl no longer te any commumcatlon
between the coil A of the galvanometer and
The key L when depressed thus
causes the ke3 I to make a contact with its
During this contact an elec-

- trie current will pass from the battery B’ or B

‘through the electro-magnet d of the mechan--
1sm F, the key E? the wue C®, the spring 6°
the plate n’, and spung ot of the switch M, the
wire L, and along the wire I. From thence_.

of the two guarded structures shown.
circuits for all the guarded structures  which
will be nsed with this single set of keys E I

382,436

| the electric cuirrent will pass to the electro-

magnet Q; thence to or-past the short-circuit-
ing mechanism R R/, &e.; thence to the con-

tact-pieces f f’ of bhe eleetrle envelope J -and
the mechanism I and to the earth, all as I

have explained in relation to Fig. 1.

Both- mechanisms I IV commence running

as soon as the electric current is caused to ﬂow_
by the operation of the key X?, and the resist-

ance in the internal and external circuits is

thereby changed. Suppose the mechanisms

F._F’ have stopped with their resistance-coils

¢’ in circuit. This may be ascertained by
looking atthe meehamsm E inthe office. The
plug of the wire C' will then be inserted in the
rheostat in such hole ag to cause the proper
coil thereof to be in circuit. The block p of
the switeh M 1s now reversed so as to bring its
handle p*into an upright position. By thus

0
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shifting the switch-block the keys E E' E* and -

the mechanism F will be cut out of the circuit,
and the battery B the appurtenances thereof
and the rheostat N will be thrown into eueulb
It will be understood that the e¢hange in the
resistance has been made without deflecting
the needle of the galvanometer. The resist-

ancesin theinternal emd external circuits Wlll |

now. be equal.

I have designated the external circuits for

the two guarded structures shown and the ap-
purtenances of these two external circuits by
the same letters ¢f reference.
description may be regarded as having related
to either. 1t will of course be understood that
there is aninternal circuitin the office for each
external circuit. After the keys E E’ E? and
the mechanism F have been used in conjune-
tion with one external circuit they may be
similarly used with the other, the necessary
initial operation for this purpose being merely

to shift the block of the switch M in such way

as fo bring its handle into a horizontal posi-
tion, and the subsequent operations being ex-

actly as I have already described in connee-

The foregoing

Q0
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tion with the guarded structure first described.

The circuits of many guarded structures may

be treated 1in the same way with the use of the
one set of keys It I E* and the single meehen |

I'i1sm F..

It will be seen that the single set of k.eys E

E' K’ are similarly connected With the circuits
The

E* will be similarly connected with the keys.
I will now give a detailed description of the

electro-magnet Qhaving a polarized armature,

and the short-circuiting mechanism as used in
the burglar-alarm ShOWl] in both Figs. 1and 2.

- Ihave already explained that the wire I is
connected to one end of the coils of the electro-
magnet (; that a wire, I, leads from the other
end of the coils of this electro- -magnet to the
bmdmg -post g of the short-circuiting mechan-
1Ism, and. tha,b a wire, 1% leads from the bind-

ing- post g of the short-eir cuiting mechanism

to the contact-piece f” of the electric envelope

IIS
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~J. The armature Q’ of the electro-magnet Q

1O

20

.

It
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- tact with 1t.

br e‘“t,k er depresscd.

LA

18 polarized—or, in other words, consists of a
“permanent magnet.

1t is fulerumed between
the ends to a metallic stpport arranged about

midway between the poles of the electro-mag-
It can therefore rock toward either

net Q.
pole of the electro-magnet Q. - A mr'e, 1°, ex-

tends from the wire I’ to a contact-piece, Q?,

When the.
armature Q' is rocked in one direction, it im- |

mounted upon a suitablesupport.

pingesuponthe contact-piece Q. When rocked

in the other direclion, it is separated from the
contact-piece QF. Awwe I’y leads from the me-

tallic support of the ﬁrmature Q" to the wire
I’ which extends from the binding-post ¢ of
the short-circuiting mechanismto the contact-
plece /7 of the electric envelope J. When the
switeh O (see Figs. 1and 2) is in communica-
tion with the battery B’,the electro-magnet Q
will be s0 enecrgized as to rock its armature Q'

away from the contact-piece Q°. Consequently
the electric current from said battery will pass
from. the coils of thie electro- maﬂ'net Q to the
wire I’; thence into the short (311*{3{11151110 mech-

anism R R’, &ec., and thence along the wire I’
to the contact- piece ' of the e]ectmc envelope
J. - If, however, the switch C” be put into

communication with. the battery B°, the elec-

tro-maguet () will be so energized that it will
rock its armature Q against the contact-piece
Then the eleetrw carrent will pass from
the coils of the electro-magnet  to the wire
I’, thence to the wire I° and contact. piece Q,

thenee along the armature Q',thence along the
mefal Support to which the sald armature is
fulerumed, and thence along the wire 1°to the
wire 17 which leads to the eontacb-piecef’ of
the electric envelope J. In such case the

short-circuiting mechanism is shunted out.

After deserlbluﬂ* the short-circaiting mech-
anism 1 will mfﬂ{e C]ear the object of some-
times thus shunting it. -

From the binding- Serew q, with which the
wire I’ is connected, a wire extends to a cir-
cuit-breaker consisting of a resilient metallic
strip, R, secured at or near one end to the

base-piece R, aund provided with a thumb-piece

or button, %, whereby it may be manipulated.
T'his circuit-breaker is combined with a keep-
er, R’ consisting of a wmetal arm projecting
over the circuit-breaker,
when 1n 1ts normal position maintain a con-

out of contact with the circunit-breaker when
desirable to retain the ecircait broken for any
length of time without holdiz ng the circuis-
wire, I¥’, extends to an cleectro-magnet, R
whe’nce a wire, R‘ extends to the bmdmfr‘-
screw ¢.  The mne I* extends to the contact-

piece [’ of the electric cnvelope J, as I have

“already explained.

From the contact piece f’
the wire [° extends to the coils of the electro-
magnet d of the mechanism I, whereby differ-
ent resistances areintroduced into the external
circuit.. From the coils of the electro-magnet

- to the.earth-plate H'.

so that the latter will

This keeper may be pivoted to
the base-piece R so that it can be swung aside

From the keeper R a |

d a wire, I*, leads to the metallic finger on the
shaft ¢ of the mechamsm ) SN Theuce as I have

shown, theeleetriceircuit is contmued through

one of the springs b 0, &e., and one of the
coilg' ¢ ¢, &ec., of the mechamsm B, and thence
along the wire K to the contact. picce f and the
earth- -plate H’.
plate H' with the bmdmﬂ -post ¢° of the short
circulting mechanism. ¢

- R des1gnates a vibratory armature arranged
in proximity to one end of the electro- mwnet
R*and pivoted to a supporting-bracket, so that

‘16 can be attracted by the magnet into contaeb
~with 1t, or, when Ieleased may swing away

from it. |
Extending from the ar nmlure R’ (see par-
tlculaxly I‘ig 4,y in this instance ‘above the

same, is an arm, R, of conducting material—
such as metal-—-—-‘whlch when the m*matule_ i8

attracted to the electro-magnet comes in con-
tact with an arm, R? of condueting material,

extending from a post, R’ of conducting ma-
terial, erected on the base-piece R. A wire,

RY, extends from the armature R’ to the wire
R’, which. is fastened,
binding-screw ¢, and another wire, R", ex-
tends from the post R’ to the binding-screw ¢’

connecting there with the wire 1', which leads
When thewindows and -

doors of the structure are closed properly, the
electric current will enter on the line-wire I,

pass through the circuit-breaker R, keeper R,

and wire R’ to the electro-magnet Rt From
thence it passes along wire R to wire I%,to the
contact-piece f' of the electric envelope J;
thence along the wire I’ and the coils of the
electro-magnet d, comprised in the mechanism

- A wire, I', connects the earth-
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as here shown, in the

100

I’; thence along the wire 1' to the shaft a of 103

the said mechanism ', and thence through a

spring, b or ¥, &ce., and coil ¢ or ¢, &c., to the.

wire K, and along it to the earth-plate H'.

Then any momentary change in the resistance
of the circuit outside the structure will cause

only a momentary alarm to be given at the

office with which the line-wire I communi-
cates.
opened, the electrie circait will be short-cir-
cuited through the contact-points f /', and the

If, however, the electric envelope be

I10

115

coil ¢ or ¢/, &c., of the mechanism F', which

was formerly in eircuif, will be shunted out.
Theelectro-magnet R* must be soconstructed
and the armature R’ so adjusted in respect {0
its distance from the electro-magnet and the
strength of the spring,whereby it is to be re-
turned to its normal position, that when an
electric Gument is flowing through one of the

coils ¢ ¢/, &c., of the mechmnsm F from the
battery B said armature will not be attracted,

but that when the ¢oil ¢ or ¢, &ce., which was
in circuit is shanted out by the opening of the
electric envelope the armature will be at-
tracted. .

Whenever the electric circuit- is

T20
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short-circuited, through the contact-points f 130
7" and the mmature R attracted to the elee-

. tro-magnet, the electric current will be short-
circuited again, this time through. the ‘wire
R’ to the wire Rm from the_ 1.:1ttel to the arm
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- R',(see particularly Fig.4,) thencetothearmR?,
- thence through the post R® and wire R" to the
wire I', (see Fig. 2,) and to the ground. In con-
sequence of the latter short-cireuniting theelec-

5 tro-magnet will hold the armature evenif the
~ electric envelope after being opened be in-
stantly closed again, because the electric cur-
rent will take the shorter circuit, and the gal-
vanometer-needle A* will continue to close

[0
an alarm-until the existing short cirenit is
broken by the operator at the office opening
the line or otherwise and the release of the

armature ettected, whereupon the circuit may

be reinstated through a coil, ¢ or ¢, &e., of the
mechanism F',and the mechanismin thestraet-
- ure to be guarded will be in condition for fur-
ther use. | | |
Theshort alarm given through a momentary
change in the resistance of the electrie circuit
from any accidental or other cause outside the
guarded structure, and the long - continued
alarm given through a change in the resist-
ance occasioned at or in the said structure
25 from short-ecircuiting out a coil, ¢ or ¢, &e., of
- the mechanism I may be easily distinguished
from each other. - -
Although not essential, I have shown com-
bined with the electro-magnet R* (see partic-
ularly Fig. 4) an armature, R", carrying a
hammer, R", operating a bell, R", and convey-

N
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ing to inmates of the guarded structure some !

preconcerted message from the operator, or

notifying them that their attention to the op-
35 erator 18 desired. This armature R" is so ad-
justed in respect to its distance and the force
of the spring,whereby it is retracted, that an
electric current of sufficient force to cause the
electro-magnet to attract the armature R will
produce no effect on the armature R2 1T
therefore use the battery B’ (see Figs. 1 and
2) when the bell R" is to be operated.

On the top of the bell I have also shown an
arm or pointer, R®, and extending from the
arm R’ an indicator, R which, by being in
contact with or clese proximity to the pointer,
or by being swung away therefrom, will indi-
cate whether the doors and windows of the
structure to be guarded are all closed by show-
ing whether the electric cireuit is short-cir-
cuited within the structure. | |

The object of using the battery B® as well
as the battery B’ and of employing in con-
Junetion with said battery B° the electro-mag-
net Q, having a polarized armature and the
appurtenances of these devices, is to enable a
watchman at the office to shunt the short-cir-
cuiting mechanism out of eircuit and still
avail himself of a powerful battery for operai-
Ing mechanisms, whereby different resistances
will be introduced into cireuit. |

Differential relay-magnets would be equiva-
lents for the galvanometers A A’ A2

To conduce to clearness, I have drawn lines
around the parts illustrated by Figs. 1 and 2,
which are in the guarded structures, and
marked these lines with the words ‘‘guarded
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the local circuit and cause the bell A®to sound |

structures.” Likewise I have drawn Ilines
around devices located in the office and
marked the same with the word ‘‘Office.”
- T am aware of United States Letters Patent
to J. Tourney for electric burglar-alarms, No.
289,471, December 4, 1883, and I do not herein
lay claim to anything c¢laimed therein.

- WhatIeclaim as my invention, and desire to
secure by Letters Patent, is—

1. In an electric burglar-alarm comprising

70
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al internal clrcult and an external circuit, the

combination of a set of variable resistances in

connection with the Internal circuit, a set of 8o

variable resistances in connection with the ex-
ternal circuit, mechanism for varying the re-
sistances in the internal and external cirenits

at predetermined intervals, a supplemental

source of electric energy, and mechanism for
throwing the supplemental energy into con-
nection with the variable resistances at pleas-
ure, substantially as set forth.

2. In an electric burglar-alarm comprising

35

an internal circuit and an external cireuif, the go

combination of a set of variable resistancesin

connection with the internal circuit, a set of

variable resistances in connection with the ex- -

ternal circuit, mechanism for varying the re-

sistances at predetermined intervals, a sup- 95

plemental battery, a switch for throwing the
supplemental battery into and out of connec-

tion with the variable resistances, and an alarm
under the influence of the internal and exter-
nal circuits, whereby attention is called to any
disturbance in the resistances in the external
circuits, substantially as set forth.,

100

3. In an electric burglar-alarm comprising

an internal circuit and an external circuit, the
combination of a set of variabie resistances in

connection with the external circuit, and a set.
of corresponding variable resistances in con-

nection with the internal circuit, mechanism
for changing the resistances at predetermined
intervals, a ‘supplemental source of electrie
energy, means for throwing said supplemental
energy into connection with the said variable
resistances, a galvanometer or analogous de-
vice located under the influence of both the
internal and external circuits and held nor-
mally in equilibrium thereby, and a compound
key in connection with the internal and the
external circuits, whereby the internal circuit
may be broken when the supplemental elec-
tric energy is thrown intoconnection with the
variable resistances, substantially as set forth.
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4. In an electric burglar-alarm comprising

internal circuits at the office and external cir-
cuitsextending to and through guarded strucs-
ures, the combination of a galvanometer or
analogous device located at the office and con-
nected with the external circuits for the pur-
pose of giving alarm, a set of variable resist-
ances 1n connection with one of the internal
circuits, mechanism in connection with the set
of variable resistances for successively intro-
ducing different resistances into one of the in-

ternal circuits, a corresponding set of variable
 resistances in each of the external circuits,

125



~ mechanism for suceesswely 1ntroducmg differ- |
ent resistances into the said circuits, a supple-
mental battery, a switch to throw. the supple-

(A

332',4:39 - | .. 9 l

mental battery into and outof connection with

the set of varla,ble resmtances switches for

~ throwing any one of the galvanometers or an-

alogous devices at the office out of its normal
oucult and into the circuit comprising the

| Snpplemental battery, and a compound key

IO

15

for manipulating the several circuits, sub-

stantially as set forth.

5. In an electric burglar-alarm eompusmgl

internal circuits at the office and external eir-
cuits extending to and through guarded struct-

ures, the combination of a galvanometer or

analao"ous device located at the office and con-

. nected with the external circuits for the pur-

2C

pose of giving alarm, a set of variable resisi-
ances in connection w1th one of the internal
circuits, a train of wheels mcludlnﬂ' a Switch-
wheel, and controlling electro- maﬂ*net for

throwmﬂ* the variable resistances into and out

of circuit, adjustable rheostats arranged in

~ other internal ecircuits, a set of variable re-

30

sistances in connection with each of the ex-

- ternal circuits, a train of wheels including a

switch-wheel, and a controlling electro-mag-
net in connecblon with each of the external
sets of variable resistances for throw'mw the
different resistances into and out of cmcmb

- and a system of switches and connections at
the office, whereby the set of variable resist-
ances at the office may be temporarlly con-
nected with any of the external circuits and
subsequently replaced by the circuit provided
- with the rheostats, substantially as set forth. |

6. In an electlic'burglar alarm éompfiSing

‘an internal circult and an external cireuit, the

combination of a set of variable remstances in
connection with the external cireuit, mechan- 40
1Isms for introducing the several resistances
successively into the external cireuit, a set of
variable resistances in connection with thein-
ternal circuit, mechanism for introducing the
different re:31stances successively into the in- 45
ternal circuit, a supplemental battery for set-

| ting in. motion the aforesaid . mechanisms, a

switch for throwing said battery into and out
of connection with the sets of variable resist-

ances, a galvanometer or analogous device un- 50
“der the influence of the mtemal and external -

circuits, and adapted to give an alarm in the
event of a change in the resistances of the in-
ternal and external circuits, a short-circuiting
mechanism in connection mbh the external 55
circuit, an electro-magnet having a polarized
armature, a battery arranged to send an elee-
tric current in the opposite direction from the

~said supplementary battery, and connections

leading from the magnet, having the polarized 6c
armature to the battery *ernged to send a re-

verse current and to the set of variable re-

sistances in the external cireuit, whereby the

sald short - circuiting mechanlsm may be

shunted out of ifs mrcmt by the watehman at 65
the ofhce |

HENRY O. ROOME.
W itnesses:

W. G. LIPSEY,
HE. T. RocHE.
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