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1o all whom ©f may concern.:
Be 1t known that we, Grorer K.
xeN and Frepzrick W.°*Cowr, respectively

- of Boston and Newtoi, countma of Suficlk
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and - "thddleﬂ-e}; btate o1 "Llsﬁmchub atts,

have 1vented an Improvement in Auto-

matic Fire-Alarm, Burglar- Alarm, and Tele-
phone Systems, of which the iOIlowmu de-
scripilon, in mnnectlon with the accompany-
ing drawings, 1s a specification, like charac-
ters on the dr awings representing like parts.

This mvention relates to an automatic fire
ana burglar alarm and telephone system:
and has for its object to provide the tele-

phone subscriber’s station with automatic

hive alarm and burglar alarm equipment,
either.or both, which is connected with the
telephone subscriber’s line, and to provide
the central station with %Iﬂlhtl -I'eCEelVING ap-
paratus which s (:omlectad with the tele-
phone cirenit, and which is adapted to ve-
ceive the automatie fire alarm and burglar
calls, either or both, 13 a manner
easily (11%11110111‘111 ble from each other,
automatic fire alarm  and burelar alarm
vqmpmmt at the subseriber’s station and the
Hl“ll-:ll-lt’b@l?]]l” apparatus at the central
statton all- bemg so constructed and ar-
m-n;;ml and - connected with the telephone
line that the proper use of the telephone is
permitted at all times without nterference.

The 1vention also has for its object to
provide the-combined system with means for

tmtmg the circuits and also means for indi-
catimg derangements thereof.
Froure 1

fire and burglar A1arm and tel ephone system
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embodying this invention. I*w 215 a dia-
oram showing the electro- magnetically: on-

rated \11}1‘111}10 circuit operating-device at
1]1{3 subseriber’s station with the armature of
its electro-magnet in its attracted position,
IPig. 3 is a diagram showing said vibrating
civeuit Opmatmn -device with the armature
of its operating electro -magnet In 1ts re-
tracted position.  Fie. 4 is a detail showing
one form of ﬂmlmmhlt which mav be em-
ployed as a cirenit operating-device for the
automatic fire 11.«11111 Fig. 5 is a plan view
of the signal-receiving relav, its ‘ll“’ﬂﬂhll&"
heing ,;1(1]11%&*[1 to 1ts middle posttion. Iig.
Cwl% a side view of the signal-receiving relav,

- shown i Fig. 5,
Mirrz- |

11011,
- ewreult operating device

“the

shows a diagram of an automatic

_ﬂltf'
~cupy three different positions, viz., a middle
position, an attracted position, and- a re-

fig. 7 1s a plan view of

the vibrating circuit, operating device, its

armature b(,mn adjusted to its Imildl{, post-
Fig. 8 is a side view of the vibrating

.u""

.:-:,hown m KFio. 7.

« and b repr esent two wires of a teleph(}ne

circutt extending from a central station to
0 SUDS cr1be1""' st tion. At the central sta-
tion ¢ represents the induction coil, one of

the CDIIC‘ of which 1 connected Wlth a local

cireuit ¢’ containing a battery ¢, telephone

60

regerver ¢, support ¢* therefor, tr ansmitter

. mchietion eoil ¢, and cu*emt contacts 7

adapted to be closed by the reeewer-support

and the other co1l of said mrhlctlon co1l ¢
included 1n the wire ¢. The wires a, O are
connected to a split plug switch ¢* b}f which
fhev are connected to a circuit-wire or loop
®, containing a light b‘mttezv ¢*°, telephone
hell 2, and verer ator ¢

At the subscriber’s stﬂuon d repr esents
the mduction coil, @’ the telephone transmit-
ter, d* the telephone receiver, @° the receiver

support adapted to cloge the circuit con-

tacts %, d° the cenerator, d¢ the telephone
bell, and @7 the condenser,

The telephone circuit thus d*‘c“%LI‘lh“d 1S
ada*)fed to be connected to the battery cir-

'unt ¢, at the central station lw the aw1tr:11

plug «*, and by means of said plug the cir-

cuit may he reversed af will, and at the sub-

H(‘llb{:‘-l"-a station the cireuit thus G%tfil)llblled
15 connected to the opposite sides of the con-
denser 7. At the central station A cireutt
wire e, containing a hea vy batiery ¢’. is con-
nec ted with the battery circuit wire ¢, which
18 .;1d¢1pted to be included in said Imtterv C1r-

cutt ¢ by the closing of a switch ¢ onto 2

contact ¢*, and when the switeh ¢? 1s thus
closed the bell ¢ and generator ¢ will Lue
disconnected from said battery circuit ¢,
and the heavy battery will be included in
circult, 1 series ulth the light battery ¢,
The heavy battery is mnp]uyed essentially
for testing purposes, as will be neleulaﬂm
(eser 1hed

ﬁ_ signal- umenmw relay 7 1s meluded in
the :’tif?l} cirenit o® at the central station,
wrinature 7 of Whlf;h 15 (]GHEQII{"H to oc-

tracted position.  Normally, 1t occuples its
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middle position, being adjusted to the nor- !

mal current to occupy such posttion, and will
be attracted by-an increase and retracted by
a decrease of the normal current. When

1n its middle position it is located between

two contacts 7, /3 both of which are con.

nected with a local cireuit /*, containing a lo-
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Position between the front

. thereupon a

cal battery f°, and any suitable mdicating
Instrument or instruments, as for mstance,
1t may contain a lamp 7° and an anmimeiator
/7, either or both. The signal-receiving re-
lay 7, see Figs. 1, 5 and 6, 15 of special con-
struction, particularly adapting it for the
purposes of this invention, and as herein
shown the cores 1¢ of the magnet colls 7 are
rigidly joined together by a- heel piece 72,
and a screw /¢ extends from said heel piece,
which passes through a smooth bored hole in
& post. /1* and receives upon its projecting
end an adjusting nut 75 and a check nut 19
A strong spiral spring 7 is Interposed be-
tween the post and heel piece, the tendency
of avhich is to thrust the lieel plece and cores
and magnet coils supported by it away from
the post. The relay. 1§ thus adjustably
mounted on the post #*. In fronf of the
magnet coils 7, the two cores 7' project
through holes in a plate 7Y, which is sta-
tionarily supported, and
this plate the

ends of the cores ;" projecting through the
plate, and its lower or free end occupies a
and back contacts
/% f°. The upper or rear end of the arma-
ture 7 1s formed with
signed to exert

a slight but continnous pres-

sure upon the armature, and said pressure.

device consists of an arm 7*t securad at one
end to a block 722, whieh is pivoted at 723 to
the plate /51, ot other stationa Iy support, said
arm bez ‘u@ a pair of Lemisperical engag-
g blocks 72, which are’adjustably mounted
upon it, so as to be moved independently
along on the arm toward and-from the pivot

thereof, and which are adapted to bear upon
re. The pres-.
sure-device” serves to exert essentially two

the extension 7 of the armature.

different pressures upon the armature, as for
mstance, at the middle

ture, but when the armature is moved on its
pivot In a forward direction the bleck far-

thest from the pivot of the armature will en. _
gage the armature,
Yery strong pressure, and when the armature
its pivot in a backward direc- .

and ‘exert thereupon a

13 moved on ]
tion the block nearest tlie pivot of the arma-
ture will engage the armature and exert

sures which are exerted will be varied ac-
cording to the positions of the blocks on the
arm.

ton the armature

s0 that said signal
at the outer side of.
armature f* is placed which is
pivoted at /17, and which extends across the

«*, at which point

. an extension f*, upon
which a pressure device bears which s de-

_ position of the arma--
ture both blocks 752 will engage the arma-

weak pressure, and these pres-

Another arm extends from: said bloecks
7%, to the extremity of which one end of g1

904,550

15 attached,.the opposite
end of said spring being connected by a cord
with a small revoluble cylinder /%° mounnted
m a post /%', and by turning said cylinder
sald spring will be adj usted and the degree
of pressure exerted by the pressure-device
correspondingly  varied.
The cores /¢ bearing the maghet colls are
adjustable in a direction toward and from
the armature 7 Ly turning the nut 7% on the
screw 1%, so that by means of the several ad-

tension spring £

“Justments thus described the armature may
be-adjusted to the current so_as to ocen Py an
intermecliate or middle position between the |

two contracts f*, %, The signal-receiving re-

lay 7 is responsive, to signals transmitted

over the telephone circuit by suitable signal-

transmitting apparatus which 1s provided at

the subscriber’s station, and which, - when
connected with the teleplhone circult, as here-

m shown, or substantially so, does not in anv .

way 1nterfere with the operation of the telgﬁ--

phonic instruments. - - |

. At the subscriber’s station signal wipra
¢ 18 provided, which consists of y loop, the
ends of which are connected to the telephone
sides of the condenser 2N

cirenit at opposite
wire ¢ forms a part of the
telephone civenit, and when connected there-
with a closed battery civeuit is formed. One

end of said signal wire 7 is lherein shown as

o

connected to the telephone wire at the hell
%, and the other end at the recerver-support
1 switeh 18 provided for

&

opening the cireuit whenever the receiver i

vemoved from its hook. This switeh con.
sists of an arm 7 formed on the receiver-

support «%, which extends downward, and is

adapted to close upon the cireuit contacts 27,

2%, the contact +* hoiyo connected with the
" L

signal ‘wive /, through a vibrating bell mag-
net 2* and the contact 4 bemg connected to
a local cireuit ¢ containing a local battery

", the back contact, armature and magnet of
the vibrating bell /, and a hand switeh 77

When the subscriber nses the telephone (he
stignal cirenit is automatically opened Ly the
arm 2’ dlsengagmg the contacts 2, %, hence

1o mterruption of the telephone service can

occur winle telephona communication is he-

g carried on. |
- By meaus of the closed battery cireuit ¢,
@, 0,4, 1t is herein designed to transmit twa
different signals or

two classes of signals,
V1Z. an auntowatic fire alarm and a burglar
alarm signal, and to properly distinguish
them from-each other: alsoto test the circuits,
and 1f found to be closed. to indicate the
sime by a different signal; and Turthermore,
to provide for indicating the fact of any in-
crease in the normal current, due to elimi-
nating any resistance; and, to accomplish all
of these results without
telephone system. _- S |

The automatic fire alarni signal is trans-
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poses will be included in the signal wire ¢
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mitted by means of a vibrating circuit oper- | on post n*

ating-device, which 1s adﬂpted to repeatedly

“open and close the circuit, and the armature

of the signal-receiving relay 7 is responsive
to the action of said nbmtmﬂ cireuit oper-
ating-device; and the said’ v1b1‘f1tmtr cireult-
oper: fttmtr device is controlled by any one of
several cireuit - operating - devices, such, for
instance, as thermostats, or manually Gper
ated %Wltche% or both. The burglar alarm
signal 15 tr fm%imtted by means of a clreuit-

operating-device which 1s adapted to cstmplv
break the circuit, and upon the ocurrence of

such an alarm the armature of the 1elfw f
simply retracts. Thus the two signals are
distinguished at the central station by the
armature of the relw f rapidly vibrating
upon the reception ot the fire alar m and s1m-
ply retracting upon the reception of the
burglar alarm.

The test signal is transmitted by means
of the vibr: 1.t111g circult - operating - device
which switches local circuits into the main
circuit and thereafter repeatedly short cir-
cuits the magnet which operates it, and if
all the -circuits are closed the vibrations
transmitted will be recognized by a distinct
hum over the telephone circuit, and if the
local circuits are open at such time then said
device will transmit a regular vibrating call,
as every time the local circuit 15 cut into the
main circult the telephone circuit will be
opened. These test signals will be heard on
the telephone receiver as a cistinet hum or
vibration as the case may be. The test sig-
naling - device 15 operated by mecluding a
heavy battery m the circuit, which mate-
rially increases the normal current, or by
eliminating resistance from the circuit, both
of which produce like results.  The same vi-
brating circuit-operating-device is employed
for tlan-ﬂmttmu both the automatic fire
alarm signal and the test signal, although it
operates “the circuits in a different manier,
so as to be distinguishable at the central “ta-
tion. The
vice 1s operated l}v an  electro-m: wuet i,
herein termed the aammlmu nﬂﬂnet and
saxd electro-magnet 1s inc ludad in the closed
battery circuit. and for all practical pur-
near the condenser .

The -~1ﬂnllhntg-unmuuct n. which serves as

"rhe means for operating the vibrating (11-—

cuit 5 operating - device, has its armature »/
arranged to oceupy t three different positions,
viz. a middle position. an attracted position,

and a retracted position, beinge adjusted to

ﬂ](‘ 11031° nml crrrent 1o nor Il]d”V U(Hl])‘f ]L“:.
muddle poation. and to be att racted hv KN
merease 1m the ‘nmnml current and to he re-
tracted by a break ni the ¢ 11{1111

The %I”Il!hll” magnet n 15 eonstrieted
similar to the Hl”’ﬂdl receiving relyy f
1oy, 1, 7 and 8, and s adjnst mh mm:mvd

vibrating eirenit - operating - de-

et il SE

The front ends of the coves of
che two magnet colls project through holes
in a plate n-"? wherebyv they are suppmted
aud can be moved longitudinally bV the ad-
justing serew 221 The armature 2 is pu«—
oted to ears projecting from plate »*% at »n”

and extends across the ends of the coves and
it has a rearward extension at one side of its

pivot, which is acted upon by a compound
pressure-device comprising a pair of hemi-

spherical engaging bloeks #* mountea ad-
]mtably on an arin #** secured to =n JLO{‘L

A0 pivoted at % to the pl&te #*% and from.

11{1 block an arm »* extends, to the ex-
L1e=mt‘; of which one end of the dd]ll‘iu‘lhl?
tenston spring »** i1s attached. This com-
pound pressure-device exerts upon the arma-
ture two different teusions: at its central
position both blocks »** engage it, but for-
ward of such position the block farthest from
the armature will engage 1t, exerting a very
strong tension, while in haclﬂvml position
‘he block nearest the armative nivot will en-
sage it thus exerting a weak fension. The
avinature i/ has secure Ld to it a %prmn acting
C(mmr't pen 2%, which is attached to a block

3 of insulating material secured to said ar-
1{11;1{1@111@.J and said pen »n* bears a contact,
a point intermediate its length, which is
adapted to engage a contact »* on-the arima-
mwj and the

cends over and 15 adapted to engage a contaet

#” on a block »f Wh(h is secnred to n}l(){’]

7°t of 1nsulating material on the plate »°
and whieh 1s connec ted to the telephone wire
«. The armature »” also bears a contact 1'%,
at its extremity, which is adapted to engage
a contact at the extremity of a spring utm“'
pen #°, which 1s also secured to suid block
nt of insulating  material, opposite the
block #°%, and w bich is mun(}(tvd to the tele-
ph(me wire &, and said pen »* bears a con-
tact,. at a point interniediate its lﬂnwt]
Whldl 18 addpfed to enguge a contact m_l
the block #%. The armature n’ also bears o
zontact which 1s adapted to engage a =pring
acting pen »7, which 1s connected fo a plfitu
170, which is secured to said block #* of
distlating material and which 1s connected
with a circuit wire #* 3 and sawd armature
also bears a contact, w hich is m]apted to en-
oage a contact n'%, which is borne by the
plate 2, to which said circuit wire »!* is
r'mmect%d and which 1s counected by a ciy-
cuit wire 7'* with the circuit wire 7 at the
remote side of the mﬁml ng magnet.
A branch wire 4, preferably a loop, is pro-
vided at the subscriber’s station, which ex-
tends along m pamllelism with the s1omil

w

wIre 4. {*111101* the entlm fength or for S11en

portion thereot as desived. One end of said
foop ) 18 connected with the armature " of
the signaling magnet iy 3 for mstance, 1t
may be connecled to the armature au]}pmt

Cand the other end is connected to the pen o

i
it

extremity of said pen 7, ex-
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which is secured to the blocle 42 on said ar-.

mature 7.

When the armature occupies its normal’

or middle position, se¢ If1g. 1, the pen n?
engages the contact #* on the armature, and
also engages the contact w’, on the block
7'y and when the armature is attracted, see
Fig. 2, the extremity of said pen 7* will be
held in engagement witl the contact n®, and
the contact n* on the armature will be dic.
engaged from the pen #*;: and wien the

armature 1s retracted, see Fig. 3, the contact
#* will engage the pen 2%, and suid pen will

disengage the contact 5. Also, when the
armature occupies its middle position, Ifig.
1, the pen 7% engages the contact 4 on (he
block nf, a.:l

on the armature, and when the armature is
attracted, Ifig. 2, said pen 2* will be disen-
gaged from the contact 2°, but will remain
- engagenent with the contuet ity and
when the armature is retracted, Ifig. 3, said
pen 7° will remain in engagenient witl the
contact 2% but will disengage the contact
7' Wlhen the armature cceu ples 1ts middle
position, see Ifig, 1, neither the pen »" nor

contact #* ave engaged by it, but when at-
2, the contact 22 will Le en-

tracted, If1y.
gnged_by 1t, and when retincted, g‘lz‘»_{ SF. (e
pen ' will be engaged by 1t.  Therefore,
with the armatire of {he sighaling niagnet

e ils normal or middle position, the sional

cireult from wire ¢ at one side of the eon-
denser 15 as follows —-n8, 52, 45, through
bell d° to 4, including the signaling magenet
i, thence through bell magnet ¢ and switeh
t'y ¢ to the wive 4, at the oppo=ite side of
the condenser; and the Lranch wire or loop
s as followsi—a, %, 47, L P TS TE )

Thuis, at such time: the branch wire 7 will be

represented as a elosed toop, both ends of

45

55

60

60

parallel with the wire
and instead of heing connected to the arma.

waich are connected to one of (he telephone
wires al the same side 0! e coudenser.
The branch wire ; is made as « clozed Toop
particularly for testine PUrposes, as for sie-
naling purposes-ounly, it may be made merely
s a branch wire leading from one of the
Lelephone wires or from ilia signul wire, as
for instanee it mav lead from the pen 7,
7y as far as desived,
Lure »', may bhe left with an open end.  The
branch wire 7, in any eventy, will metude all

‘that portion of the sienal cirenit containing

the thermostats, which serve g the civewit
operating - devices for the automatic fire
alarm, or the manually operative fire sta-
tions. - | - - -
The thermostats may be of any suitable
construction, and asg shown in If1g. 4, they
consist essentially of a pair of arms my, m’,
one of which is pivoted to a shetl or case
m® and the other is attached to a block m*
of mstlating wraterial secured to said shell
or case 7°, and said arms overlap each other

also engages the contact 0t

U pon thus breaki

i

004,550
and are connected together at thelr over-

lapping portions by fusible solaer orequiva-
lent material, whicly is adapted to melt at a

low temperature, aud brding posts u® are
attached to said shell or case totwhich the
signal wire ¢ 1s connlected, and wires con-
nect saxd binding posts respectively with the
arms, so that the arms are mcluded in {he
wire ¢, and said case confains a contacl 4,2
beneath one of said arms, and when the two
arms become separvated, by the melting of

the fusible connection, one of them falls

upon satd contact w2  The contact m? s
counecled to the branch wire 7, and when-
ever the thermostat operates the signal wire
¢ will be opened by the separation of the
arnis, and then the arm farthest tron: the
sighaling maguet u, will fall upon the con-

tact 20 and close a cross between the s onal-

wire ¢ and the branch wire 7y aid tuereby
close the cirenit throueh the brancl wire,
g the cirenit by the sepa-

-

ration of the arms o, m’y the armature 2"

of th{?:_;'-;i;_gml,!ing magnet » will retract, see
Fig. 8, opening the contacls oty and
ctosing the contact 27, and the civeuit at such
time will De as tollows :—a, n% n?, w, bell
magnet «*, 4, through signaling magnet 7,
W'yt armature w’, g n’y i, 4y to D,
al the receiver support. The cireuit thus
extablished being complete the armature of

sutd stenaling magnet z, will be attracted -

and will open the civeuit at 2%, and there-

‘upon the armature is caused to rapldly

vibrate.  This vibr tion, which repeatedly
opens and closes the civeuit, causes the S1Q-
nat-receiving velay f Lo corvespondingly vi-
brate ils aruiatire, and “thas give a distinet
<ignal, which is not produced in any other
way. The local civeuit at contral-controlled
by the relay 7 will
mmely, causing the annunciator to drop and
the light to flicker. A manual switch s is
also included in the signal eireuit wire g
which is adapted to open said cirenit when

desired,

opened by said switch the fire alarm can <til]

be transmitted by the thermostats, The

central oflice is presumed to have been noti-
fied before opening the cirenit by the
8, s0 that the opevator shall have discon-
nected the back contact of the relay £, to
thereby prevent the burelar alurm s1onal
being operated. _ |
The cireuit-operating-device {or the bur-
glar alavm is made as a cireait breaker, as
for instance, it may be composed of a pair
ot contacts o, adapted to be separated by the
opening of a door % or window 720,

Many forms of circuit operating-devices
adapted to break the cireuit, may be sub-
stituted for the contaets o.

The burglar alarm signal therefore con-

sists merely in a preak in the circuit 7, and

be operated corvespond-

as the burglar alarm .may not be
needed at day time, but when the cireuit 1s

switch
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- wige operate the local circuit.

19

| ennafred by the armature

w(‘enmg relay f at the “central station will
retract and close the Joeal cirenit thereat,

and thereby operate the indicating mstru-
ment included 1n or adapted to bhe operated

by said loeal cireumit. If a cross occurs on
the circuit 1 such manner as to exclude a
vesistance, as for instance 1f it should ex-
chude the resistance coil p, which 1s located
at a remote part of a cirenit, then the nor-
mal carrent will be -correspondingly in-
creased and the armature of the signal-re-
celving relay.f will be attracted,
Kither or

both causes must be interpreted as a burglar

alarin to be 1immediately investigated. T¢ 2
loeal alarmy or indicator is redd at the
stibsertber’s station, which shatl respond to
a burglar alarm, a mechanical gong of any
snitable ¢onstruction may be pmvu"{?d the
releasing lever ¢ of which 15 adapted to be
" of the signaling
maﬂ'net. and whenever said fllmatme 1S Te-

'tmcted, as 1t will be by a break m the signal |

circuit, due to any of the aforesaid causes,
said gong will be released, and permitted or
eansed to operate. Furthermore, 11 desired,
a lamp ciremt, as 72, may be prov ‘ided at the

“subseriber’s station which is normally open
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and c!f]:l[)i(‘f] to ne closed by a switeh oper-
dtw! yw said releasing lever £ .\s herein
shown, said switeh consists of a swileh arimn
£ on the releasing lever ¢, which i1s designed
to engage {:{mtdctw AN A
circuit.
operated cam #°, 15 prov lded which may be
turned into and out of p(hlil(}ll fo engage
the lever £ and loek 1t agamst mov enient on
its pivot. The dotted lines Fig. 1, represent
said e when turned {o engage the levar.
A telephone call ean be given by the usual
hand generator which gives an alternating
enrrent to be received lw a polarized bel E
at central station.  Ience the three signals
viz. the fire alarm, hurglar alarm and “tole-
phone signals, are all. hhtmgmhlmhlv, one
Trom the other. -
Fo test the sienal circuit as well as the
branch wire j whieh 1s connected therewith,
the heavy hattery ¢, at the central station,

I8 mm.wied i cirenit 1n series with the

Heht 'lnilmv 1% by {}pt" rating the hand
switeh ¢2, and the armature of the al,gnahnn'
magnet o will he attracted, see Fig. 2, by the
increase in the normal current, and durmn'
the first part of the movement of the arma-
ture from 1ts normal or middle position to
its attracted position. the branch wire or
loon 7 wili be meluded in and form a p‘ll‘t of
the %af‘rml cirenit, as follows:—a, n% #°, 2%, j,
fn".* n'% n®, d% 4, 0 and during the Iatter part

o7 the movement of said armature the con-

&b

12

tact #'* will be en@aged and the circuit will

then be as follows: a, 5%, #®, n?, 4, n/, n'%, 0%,
14 Y
7

,

and hke-

to close the lmnp |
Above the w]mgmﬂ lever £ a hand |

"necting the burglar alarm cireuit,

‘as heremm shown 727 1‘8]}1'&%11#‘ }

, O Any hreak in the closed -irenit |

964,850 ' W

when 1t oceurs, the armature of the signai- | established during the frst p*’lr{ of the move-
‘nient of said armature, that 1s to say, after

it has disengaged the contact #° and before
it hias eng aoed the contact »**, which would
manitest lv e in the closed | 00]) 7, would be
noted- immediately by eausing the armature

ot the sigaling magnet to retract and to

rapidly vibrate, and correspondingly vibrate
ihe armature of the receiving relay f. In
ovder to be sure that the armature of the
signalinge magnet responded to the action of
the heav y batlery, said armature, when fully

aftracted, will enghoe the contact 1'% after

it has cansed pen 78 to disengage the contact

7", This will close a short circeuit around the
The avmature of said

sionaling magnet.
Hlﬂl‘lldllﬂﬂ mmnet »n will then vibrate vapidiy
il munh a small distance. or hum, mﬁ this
sound will be veproduced and. be distinetly
heard at the central station through the tele-
phone recetver thereat, thus giving posttive
evidence that the entire circuit including the
branch wire or loop 1s complete, and that the
stonaling magnet 18 1 proper working con-
dition. In case of a er oss from the %10‘1'1"11
civeuit 7 to the branch wire or loop 4, “the
sienaling magnet # will be short (,itmlited
-imfmﬂh the connection to the line at »°, 7'
made with the armature in its Il()]ll]il or
middle postiton, and said armature will then
tamediately retract from 1ts novmal or mid-
dle posittion, and 1 so retracting will open
this short civcuit, by opening these connec-
tions, eausing the magnet to agam attract
its armature, which will then continne to
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hum while said c¢ross remains, and which

hum can be heard at the central station
through the telephone receiver.

A switeh 50 may be provided for discon-
or both
the ﬁw alarm .:mrl burglar alarm cireuits,
whenever dedired, the {:enhal othcee h%llw

had this notification of the operation of said"

switch, The vibrating bell #% has its back

_(-m]imt connected with the loéal battery cir-

cnit 724, and when the mamn cirenit 1s flmed
the aviature of said magnet will be held in

g attracted position, but when the main

cirenit breaks, then said armature will re-
tract and close upon 1ts back contact, and
thereby close the local circult, and at such
time said armature will hlplfuy vibrate, and

said vibration will continue until the nnm
- circult 1s again closed and may be veed as

a local alarm for telephone calls when the
five alarm cireuit is closed. The local cir-
cuit <* may be opened by the switch 7.

The door /2 of the house at the substation
may be provided with a magnetic lock, and
polarized
electro-magnet for said lock and 42 its arma-
ture. Tn@ polarized electro-magnet ,7 " 18 1n-
clided 1m0 the circuit wire 4, and wnen the
current passes through the magnet in one
direction the armature £* will preveut the
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latch from being thrown ‘to open the door,

thus placing the control of opening the door
in the care of the central station, as for 1n-

stance, during regular hours of the day.
This ‘also prevents a person from acciden-

tally or unnecessarily operating the alarm

. dow; while the alarm.is set. * .
"~ Having thus described. my invention, what |
10

10

g
1

1';1".}
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B of the circuit by said signaling magnet; and

by opening the door, or it might be a win-

I claim as new and desire to secure by lLet-
ters Patent 1s:— =~ . |

1.. A normally closed electric circult -eon-
necting a central station with a subscriber’s
station, having at each station telephonic
equipment, a branch wire leading from said
circuit at the subscriber’s station, cireuit op-
erating-devices connected with said cireuit

“and with the branch wire, adapted to open

the circuit, and to connect 1t with the branch
wire, other circuit operating-dévices-adapted
to open said circuit, only, a vibrating-circuit
operating-device for repeatedly opening and
closing the circuit, means for operating it
responsive to-any one of the first named cir-
cuit operating devices, and a signal-receiv-
ing relay at the central station, the armature
of which vibrates in response to the action

“of said vibrating civcuit operating-device,

and retracts in response to the action of the
other ecircult operating -devices, substan-

tially as described.

9. A normally closed electrie cireuit con-
necting a central station with a subscriber’s
station, having at each station telephonic
equipment, a branch wire leading from said
circuit at the subseriber’s station, citreult op-

erating-devices connected with said ciremt

and with the branch wire, adapted to open
the circuit and to connect it with the branch
wire, other eireuit operating-devices adapted
to open said civcait only, a signaling magnet
in the circuit responsive to any one of the cir-
cuit operating devices, means operated by

said magnet for repeatedly opening and clos-

ing the circuit and for opening the circuit

only, a signal receiving relay at the central

station, the armature of which vibrates 1n re-
sponse to the repeated opening and closing

retracts in response to the opening of the cir-
cuit only

tially as described.

55

6O

65

3. A normally closed electrie circuit con-
necting a central station with a subscriber’s
station, having at each station telephonic
equipment, a branch wire leading from said
circuit at the subseriber’s station, circult op-
erating devices connected with said civewut
and with the branch wire, adapted to open
the circuit and to conneet it with the branch
wire, other circuit operating-devices adapted
to open said circuit only, a signaling magnet
in the circuit responsive to any one of the cir-
cuit operating devices, means operated by
said magnet for repeatedly opening and

by said signaling magnet; substan-

904,550

| closing the circuit and for opening the ecrr-

cuit only, a signal receiving relay at the cen-: |

tral station. the armature of which vibrates

in response to the repeated opening and clos-
ing of the circuit by said signaling magnet,
and retracts in response to the opening of the

circuit only by said signaling magnet and a

- local alarm at the subscriber’s station oper-

ated by said signaling magnet, substantially

‘as described. | |
"~ 4. A normally closed electric circuit con-.

70

75

necting a central station with a subscriber’s

station, having at each station telephonic
equipment, a branch wire leading from said

cireuit at the subseriber’s station, circuit op-

erating-devices connected with said ecireuit

and with the branch wire, ddapted to open
the circuit and to connect 1t with the branch
wire, other circuit operating-devices adapted

‘to-open said circuit only, a signaling magnet

80

85

in the circuit responsive to any one of the cir-

cuit operating devices, means operated by
aid magnet for repeatedly opening -and
closing the -circuit and for opening the ecir-

“cuit only, a signal receiving relay at the cen-

tral station, the armature of which vibrates
in response to the repeated opening and clos-

ing of the circuit by sald signaling magnet,

and refracts in response to the opening of the
circuit only by said signaling magnet, and a

Jocal alarm at the subscriber’s station oper-
- ated by the retracted armature of said sig-

naling magnet, substantially as deseribed.
5. A telephone circuit connecting a central

station with a subscriber’s station, having a

condenser and other telepbonic equipment,
and a battery, a signal circuit connected to
said telephone circuit, at opposite sides of
the condenser, to form a closed battery cir-
cuit, a branch wire leading from said signal

circuit at one side of the condenser, ciremt

operating-devices connected with said signal
circuit and branch wire, adapted to open the

sional circuit and to connect.it with the

pranch wire, other circuit operating-devices
adapted to open said circuit, a vibrating-cir-
cuit operating-device for repeatedly opening

and closing the circuit, means for operating

it, responsive to any one of the first named

circuit operating-devices, and a ‘signal-re-

ceiving relay at the central station, the arma-
ture of which vibrates. in response to the
action of said vibrating circuit operating-
device, and retracts in response to the action
of any one of the other circuit operating-de-
vices, substantially as described.

_.|i L
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6. A normally closed electric circuit con- .

necting a central-station with a subscriber’s-

station having at each station telephonic,

equipment, a signaling magnet in said cir-

“cuit at the subscriber’s station, a branch wire

125

leading from said circuit at one side of said -

nagnet, circuit operating-devices connected
with said circuit and with the branch wire

| for opening said circuit and for connecting

130
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it with the branch wire to thereby operate |.cireuit at the subsecriber’s-station, means for

the signaling-magnet, means operated by the
wthmtmﬂ dl‘lndtlllt‘ of said signaling-mag-

net for dl%t(}ilnﬂ(‘tlll“ the 1:1.:,111(*11 wite h‘*mn;
the eircuit at one mle of the magnet and

for connecting it therewith at t the O")pi"sﬂ
%Ide of the magnet to thereby include the

nagnet: i the PII(Hlt Whtl‘*?mt‘l o1e ot the

civeuit operating-devices operates, and a sig-
nal-receiving 1‘elaxf at the centr .;11 station re-
sponsive to the action of said Slf}ndhllﬂ-
magnet, substantially as described. .

7.A telephone circuit conuecting a cen-
tral station with a subscribet’s ‘-::tdtl(}ll hav-
ing a condenser and other telephonic eqmp-
ment, a signal circuit connected to said tele-

phone ciremt at opposite sides of the con-

clenser, a 51&113111”1&* magnet 10 the signal cir-
cult, a branch wire 1eadmtr from the signal
cirenit at one side of said magnet, cu*czult
operating-devices connected with said signal
circult and branch wire, adapted to open | the
signal ciremit and to wnnect 1t with the
‘hranch wire, to thereby operate the signaling
magnet, means operated by the retracted
armature of said signualing 111¢1<rne’r for dis-
connecting the 1)1 anch wire from the stenal
eireuit, at one side of the m: 1enet, and for
connecting it therewith at the oppostte side
of satd nmenet, to thereby include the mag-

net 1 circuit, whenever one of the circmt

operating- devices operates, and a signal-re-
ceiving relay at the centr: al station respon-
sive to the action of the sionaling magnet,

substantially as deseribed. |
S. A normally closed hatter v cirenit con-

necting a central-station with a subscriber’s-
%‘ra’[mn having at ea-:h station a telephone
transmitter and receiver and other tele-
phonic equipment, cireuit operating-devices
at the subseriber’s station. a signal-receiving

~relay at the central-station responsive to the

49
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_ﬂuf;nce of the normal current.

-1,11;1 a telephone transmtter and receiver

action of said circuit- ("*pt‘!dflilﬂ devices, an
electro-magnet at the subscriber’s station,
means for holding the armatire of sand
magnet vartially retvacted aegamst the n-
1 heavy bat-
tery at the central station, means for melud-
ing it in eircuit to attract said armature,
and means operated by the attracted arma-
ture for closing a short circuit around the

magcnet whereby said armature 1s caused to-

rapidly vibrate, substantially as described.
9. A iel{lphone circuit connecting a cen-
al-station with a subscriber’s- amimn have-

ar

each station and having a condenser and

other telephonie ey mpnwill and also having

a battery, a signal-circuit conmected to said
telephone civeuit at opposite sides of the
condenser, circuit-operating devices 1 the
closed lauen" cirenit thus for mecdl, & signal-
1"(—"('*{111111{1 rel: ay at _the eentral-station
SDONSIVE €0 the action of said circeuit- onerat-
ng {]Wiu‘*m an electro-magnet in the l}mm g

re-

1 116 lm;j: a central station with o

holding the armatuve of said magenet par-
tially retracted agaimst the influence of u
normal current, a heaw battery at the.cen-
tral-station, means for including it in cir-
cuit to attract said armature, and means op-
erated by the attracted armature for closing
a short civenit around the magnet whereby
said armature is caused to rapidly vibrate,
substantiall v as described.

- 10. An electric circuit, cireuit - operating
devices, a vibrating cir cmt-operatmw device
having an -electmmmnmet for operating it

to 19}}e¢1tedlv open and close the circuit

which is responsive to said circuit-operating
devices, means for holding the armature

of said electro - magnet pmtm]lv retracted

aoainst the influence of a normal current, a
signal-recerving relay responsive to said vi-
bre ating cir (’Ult operﬁmg device, a telephone-
recelver 1n sald circuit, a heavy battery,
means ftor meludmn‘ 1t 1n cireuit, and a
short cireuit around said electro - magnet
adapted to be repeatedly closed by its at-
tracted- armature when the normal current
1s increased, substantially as deseribed.

11. An electric circuit, cireiut - operating

t devices, a vibrating eireuit-operating device

having an electro- magnet for (}])emtmfr 1.
to 1@})mtedlv open and close the éireuit

“which 1s responsive to said circuit-operating

devices, means for holding the armature
of said electro - magnet partlallv retracted
aoainst the 111ﬂu9nc of a normal current, a

sional - receiving relay responsive to said.

vibrating cireuif - operating device, a tele-
phone-receiver 1n said circuit, a heavy bat-
terv, means for including 1t m carcut, and
2 short cireuit around said electro- magnet

adapted to be repeatedly closed by its at-

-.?‘
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imcted armature when the normal current

1« mcreased, and other circuit-operating de-
vices in said circuit for opening it to which

said sional-receiving relay 1s also responsive,

aube 111t1.;1]1v AS de'scrlbed

An electric civeuit and a Hlﬂlldl re-
ceiving -relav and a telephone-receiver in-
cluded’ therein, a signaling-magnet in the
circuit. means for hn]dmﬂ 1t armature par-
tially retracted against the influence of the
normal current, circuit- -operating devices for
opening the circuit permitting the armature
of satd magnet to fully retract, means op-

erated by sid retracted aumture for re-
peatedly Iucluding the magnet m cirenit

whereby the armature is cansed to vibrate

pmh". a heavy battery. means for melud-
ing it in cirenit to inerease. the normal cur-
vent and therebv. canse satd magnet to at
tract its armature, and means u])emivd Lw

the attracted armature for repeatedly incliid-
g the magnet 1 (*11mnt substantiallv as

lt”‘“w( 1 lhlf’i-l
. A normally elosed olectric {‘nunt Con-

110

115

120

subseriber’s 130
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station, having at each station a telephone 1 and repeatedly open and close the circuit, a
transmitter and receiver and other tele- signal-receiving relay at the central station®

- loop, adapted to open

phonic equipment, and con tainmg a battery,
a closed loop connected to said cirewlt at the
subscriber’s station, cirenit operating-device

connected with said

Dbattery
circult and with the |
the circuit and to con-
nect 1t through the loop, a signaling magnet,
the attracted avmature of whicli closes g

the armature of which vibratés in respoiise
to the repeated brealks in the circuit, a heavy
at the central station, and means for
mciuding it in ecireuit, substantially as de-
scribed. ' . '

16.. A normally closed battery circuit con-

necting a central station with a subseriber’s

70

10 short circuit around said magnet, whereby ! station having at each station a telephone 75
said armature is caused to vibrate rapidly | transmitter and receiver and other tele-
whenever the normal ¢urrent is inereased, | phonic equipment, cireuit-operating devices
and the retracted armaiure of which closes | at the subscribeis station, an electro-magnet
a circult through, sald magnet, whereby said ! at said station responsive to the action of

15 armature 1s causéd to vibrate rapidly and ; said circuit-operating devices, means for gg
repeatedly open and close the cireult, and-a | holding the armature of said magnet par-
signal-receiving relay at the central station, | tially retracted agamst the influence of the

~the armature of which vibrates in response 1 hormal curreiit, o normally open short cirenit
‘to the repeated breaks in the circuit, a heavy ! around said magnet adapted to be repeatedly

20 battery at the central stationr, and means'| closed by the armature when the Iatter is af- 85

- tor including it in cireuit, substantially as | tracted by an increase in the normal current,
deseribed. o a signal-receiving relay in sald cireuit at the

14, A normally closed electric circuit con- | central station, means for nolding the arma-
necting a central station with a subscriber’s | ture thereof partially retracted against the

25 station having at each station a telephone | influence of the normal current, said relay g
transmtter and receiver ‘and* other tele- being responsive to the action of the arma.
phonic equipment and contalning a battery, | ture of the electro-magnet at the recelving
A closed loop connected to said cireuit at the. station when retracted by the. cireuit-operai-
subsceriber’s station, o stgnaling - magnet, | ng devices and when aitracted by an in-

30 means for holding the armature thereof par- | erease in the normal current, substantially g5
tally retracted against the influcnce of the | as deseribed. _ SR
normal current, a cireunit operating device | 17. A telephone circuit connecting a cen-
-adapted to open the cirenit and to connect | tral station with a subscriber’s station, hav--
1t with the loop to thereby cause the arma- ing a condenser, and other telephonic equip-

35 ture of said magnet to fully retract, means ment, .and a battery, a signal-circuit con- 100

- operated by said retracted armature for re- | nected to said telephone circuit, at opposite .
peatealy operating the circult, a heavy bai- | sides of the condenset, to forny a closed bat-
tery and means for incl uding it in cireuit to tery circuit. a branch wire leading from said
cause said magnet to attract its aima ture, a | signal-cireuit at one side of the condenser,

40 normally open short cireuit aronnd said circuit operating-devices connected with said 105
magnet adapted to be repeatedly closed by | sienal circuit and branch wire, adapted to
said attracted armature, and a signal-receiv- | open the stenal-civeuit and to connect it with -
g relay at the central station, the armature the branch wire, other cirenit operating-de-
of which vibrates in response to the breaks | vices adapted to open said circuit, a vibrat-

45 1 the circuit, substantially as described. mng-cireuit operatig-device for repeatedly 110

15. A telephone circuit connecting a cen- | opening and closing the circuit, means for
tral station with a subscriber’s station, con- | operating it, responsive to any one of the
taining at each station a telcphone trans- | first named cireuit operating-devices, and a
mitter and receiver and other telephomic signal-receiving velay at the central station, .

50 equipment, and containing a baitery and a | the armature ot which vibrates in response 115
condenser, a signal cireuit connected fo satd | to the action of said vibrating circuit oper-
telephone cireuit at opposite sides of the con- | ating-device, and retracts in response to the
denser, a closed loop at the subseriber’s sta- | action of any one of the other cireuit oper-
tion connected to the circuit at.one side of ating-devices, and means operated.by remov-

55 the condenser thereat, circuit operating-de- | ing the telephone from its supporting hook 120

- _¥ice connected-with said circuit and with the | for disconmnecting the signal-circnit from the -
7fl@nﬂrp:,rfad.e_q)ted to open the cirenit and to con- telephone cirenit, substantially as described.

‘nect 1t with the loop, 2 signaling magnet in 18. A closed electric cireuit containing a
the' cirenit; the attracted armature of which | source of energy and a magnet, an independ-

50 closes a short circuit around said magnet,-| ent.civeuit, and means controlled by the for- 125

~whereby ‘said armature is causod to vibrate | ward motion of the armature of said magnet '
rapidly whenever the normal current is in. to connect said circuits in series, substan-
‘creased, and the retracted armature of which | tially as described. 2 |
# . ctloses a cireuit through said magnet, where- 19. An electric cireuit containing a source
65 by said armature is cansed to vibrate rapidly { of electricity and a magnet, an mdependent 130
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circuit and means controlled by the forward
motion of the armature of said magnet to
connect the circults in- series- and g shunt
circuit for the magnet also controlled by the

armature and which will be closed around |
said magnet after the independent circuit is |

introduced, substantially as deseribed.

- In testimony whereof, we have signed our

“names to this specification; in the presence of
two subscribing witnesses. -

GEORGE F. MILLIKEN.
_ | FREDERICK W. COLE.
Witnesses: - |
B. J. Novgs,
H. B. Davis.
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