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UNITED STATES PATENT OFFICE.

CHARLES BURGHER, OF NEWTON, MASSACHUSETTS.

AUTOMATIC FIRE-ALARM SYSTEM.

SPECIFICATION forming part of Letters Patent No, 475,925, dated May 31, 1892,
Application filed January 29, 1892, Serial No. 419,651, (No model.) .

To all whom it may concermn:

Be it known that I, CHARLES BURGHER, re-
siding in Newton, county of Middlesex, and
State of Massachusetts, have invented an Im-
provementin Automatic Fire-Alarm Systems,
of which the following description, in connec-
tion with the accompanying drawings,is a
specification, like letters and figures on the
drawings representing like parts.

This invention is an improvement in auto-
matic fire-alarm systems, and relates more
particularly to the testing portion of the sys-
tem, as will be deseribed.

In automatic fire-alarm systems as now
commonly constructed and known to me an
alarm located at any donvenient or desired
point or station may be actuated by the op-
eration of any one of a series of thermostats
distributed throughout the building or other
structure to be protected, a number of ther-
mostats being usually included in an electric
cireunit for each floor of the building. The
electric circuit for each floor of the building
is provided with a testing apparatus, usually
a key or circuit-controller, governing the op-
eration of a visual indicating deviece, usunally
an annunciator of any well-known construc-
tion. As now commonly practiced an in-
spector or other duly-authorized person op-
erates the key or circuit-controller to operate
the visual indicator or annunciator to thus
ascertain if the thermostatic circuits on the
different floors of the building are in correct
working order or condition.

My present invention has for its object to
increase the efficiency of the automatic fire-
alarm service by making it obligatory for the
inspector to test each circuit of the building
during stated intervals of time—as, for in-
stance, once in twenty-four hours—and to
provide means, as will be deseribed, whereby
a failure to test each circnit may be made
known to the proper person,such astheowner
or occupant of the building. This result is
accomplished by providing a recording-instru-
ment having its operation or action controlled
in whole or in part, as will be described, by
the combined action of preferably all of the
visual indicators located in the building and
co - operating with the individual thermo-
static eircuits.

The particular features in which myinven-

tion consists will be pointedout in theelaims
at the end of this specification.

Figure 1 represents in diagram a sufficient
portion of an automatic fire-alarm system em-
bodying my invention to enable it to be un-
derstood, and Fig.2 a detail to be referred to.

A may represent one floor of a building or
other structure equipped with an antomatic
fire-alarm system, which may be any of the
well-known systems now in use, it being here-
in shown as the well-known arrangement of
the Watkins system. Thetfloor A is provided
with a series of thermostats @, herein shown
as located between and connected to two
metallic loops o’ @? which in practice are
usually extended to the office of the build-
ing, and are therein connected to keys or
cireuit-controllers A’ A% of any usual or well-
known construetion and herein represented
as composed of levers or arms «® a*, co-oper-
ating with back stops a® af, the ends of the
loop &’ being connected to the lever a® and
back stop a® and the ends of theloop a? being
connected to the lever a! and back stop of.
The back stops a® a® have also connected to
them the positive and negative wires o’ a®ofa
battery «’, the wire ¢f, as herein shown, in-
cluding in it an alarm bell or gong ¢'%, which
in practice is preferably located on the out-
side of the building, or the said gong may be
located at any desired place orstation. The
key-levers a® o are normally in contact with
their back stops a® af, and when a thermostat
is operated, as by a rise in the temperature,
such as the breaking out of a fire, the circuit
of the battery ¢, which is normally open is
closed by the operated thermostat connecting
the two loops @’ ¢®. For instance, let it be
supposed that the thermostat o (marked 2) is
operated. In this case the circuit of the bat-
tery o’ may be traced as follows, viz: from
the positive pole of the battery by wire o’ to
the back stop ¢, thence by the wire 3 of the
loop &’ to the thermostat marked 2, from which
point there are two paths to the battery, one
of which is through the said thermostat and
by the wire 4 of the loop & to the lever af,
thence by the back stop a®and wire «®through
the magnets of the bell ¢! to the negative
pole of the battery ¢’,and the other path from
the thermostat is by wire 5 of the loop «?to
theback stop «f of the lever ¢, and thence by
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wire a® to the negative pole of the battery.
The circuit-controlling levers a® ! areknown
in practice as the “testing-keys” and having
co-operating with them frontstopsorterminals
b b’, to which are connected the wires 0? b®of
an eleetro-magnet b, provided with an arma-
ture % controlling the operation of a visual
signal, shown as an annuneciator-drop 0° of
any usual or well-known construection, it be-
ing herein shown as pivoted to the magnet-
frame b7, as at 0%, and provided with the let-
ters “O. K.” The key-levers «¢® a* ave pref-
erably joined together by a bar 0 of insula-
tion, so that both levers may be operated si-
multaneously, and when the said key-levers
are depressed and brought into contact with
theirfront stopsor terminals the circuit of the
electro-magnet b* is completed, which cireuit
may be traced as follows, viz: from the posi-
tive pole of the battery a® by wire a7 to the
back stops @’ thenee by the loop o’ to the
key-lever a? the latter being at such time re-
moved from its back stop and in contactwith
its front stop b, thence by the front stop b,
wire 0% through the electro-magnet 0%, wire D?
to the fronf stop ¥/, thence by lever af, loop
«?, back stop af, and thence by wire a8 to th

negative pole of the battery o’. ‘

The electro-magnetisenergized by the clos-
ing of the test-key and its armature 0° is at-
tracted, thereby permitting the visual signal
0% to drop into a position substantially in
front of the magnet, and thus indicate that
the thermostatic circuits or loops o’ ¢? are in
correct workingorder. The test-keys in prac-
tice are supposed to be operated within pre-
determined intervals of time—as, for instance,
once in twenty-four hours—and it is of the ut-
most importance that the said cireunits should
be frequentlytested. Each floor of the build-
ing which is wired with thermostatic circuits
should be tested, and in order to obtain posi-
tive evidence that the inspector is attending
to his duty in this respect a recording appa-
ratus, controlled in whole or in part by the
electro-magnets 0% as will be described, is em-
ployed. ’

The recording apparatus referred to may
and preferably will consistof a register-mag-
net ¢, provided with an armature ¢?, to which
is secured a marking device or pen ¢? adapt-
ed to make a record upon a recording-surface
¢*, preferably made as a disk of paper pro-
vided with, preferably, seven subdivisions
corresponding to the days of the week. The
disk ¢* is secured to a suitable support or pad
&, (see Fig. 1,) mounted on a shaft ¢f, pro-
vided with a gear ¢/, connected by an inter-
mediate pinion or gear c® to a gear ¢, fast on
the hour-shaft ¢ of a clock mechanism of
any usual or well-known construction and
not herein shown. The gearsc’ ¢ ¢ are pref-
erably so proportioned that the gear ¢* will
malke fourteen revolutions while the gear ¢’
is making one, so that the recording-disk will
make a eomplete revolution under the mark-

ing device or pen oncea week. The register-
magnet ¢ is included in a local circuit con-
taining a local battery ¢’ and also including
in it terminals on the visual indicators 0® or
operated thereby. As herein shown, each
visual indicator b%is provided with a contact
arm or terminal d, which is adapted to en-
gage a terminal d’, represented as secured to
a blockorsupport d® Inthe presentinstance
I have represented only two test-magnets b?,
thecircuit-terminal or contact-arm d of one he-
ing connected by wire d? to the terminal d’
of the second test-magnet, the terminal d of
the second test-magnet being joined by wire
d* to one pole of the battery ¢, the other pole
of which is represented as joined to the back
stop d® for the armature of the register-mag-
net, the said armature being connected by
wire d° to one coil of theregister-magnet, the
other coil of thesaid magnet being connected
by wire d to the terminal d? of the first test-
magnet b4 : :

In accordance with my invention the local
circuit of the register-magnet is partially
completed by the energizing of each test-mag-
net, which when energized permitsthe visual
indicator to move so as to bring its contact-
arm d into engagement with the co-operating
cireuit-terminal or contact-arm d’, as indi-
cated by dotted lines, Fig. 1. When all the
test-circuits have been energized by the in-
spector operating the test-keys, the circuit of
the register-magnet ¢’ may and preferably
will be closed, and the pen or marking device
¢® is brought into contact with the recording-
disk to make a permanent record of the fact
that all the thermostatie circuits connected
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with the test-keys have been operated. It

will also be noted that the circuit of the reg-
ister-magnet remains open at each individual
test-magnet b* until the said test-magnet is
energized by operating its test-key, so that
the inspector is obliged to operate all the test-
keys before he can obtain a record. If after
actuating all the test-keys a record is not
made, the fact is made known that one or more
of the circuits in the building are out of or-
der, and in order to enable the trouble to be
located substantially in any instant I prefer
to provide the test-magnets with the visual
indicators and have the visual indicators ef-
feet the closing of the local circuit of the reg-
ister-magnet, for all thevisual indicators will
be displayed if the circuits are in working
order and only that indicator will not be dis-
played which is operated by the test-magnet
ineluded in the circuit out of order. So, also,
I may prefer to have the local circuit of the
register-magnet closed when all the visual in-
dicators are operated, asabove set forth ; but
I do not desire to limit myself in this respect,
as I may provide the register-magnet cireuit
with a normally-open circuit-closer or push-
button (not shown) which is to be operated
by the inspector after he has operated all
the test-keys. I prefer to have the circuit-
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terminal or contact-arm d operated by the
visualindieator b%; but it is evident it may be
operated by the armature of the test-magnet.
I claim—
1. In an automatic fire-alarm system, the

.combination of the following instrumentali-

ties, viz: a thermostatic circuit provided with
one or more thermostats, a test-key or circuit-
controller connected in the thermostatic cir-
cuits, atest-magnet controlled in its operation
by the test-key or circuit-controller, an arma-
ture for the test-mmagnet, a recording appara-
tus, a local circuit in which thesaid recording
apparatusisincluded, and a circuit-controller
governing the condition of said local circuit
and controlled in its operation by the arma-
ture of the test-magnet, substantially as de-
seribed.

2. In an automatic fire-alarm system, the
combination of the following instrumentali-
ties, viz: a plurality of thermostatic circuits,
each containing one or more thermostats, a
plurality of test-keys, one for each thermo-
statie circuit, test-magnets controlled by said
test-keys or circuit-controllers, a recording ap-
paratus, a local cireuit in which the said ap-
paratus is located, and a plurality of circuit-
controllers for said loeal circuit co-operating
with the test-magnets and operated thereby,
substantially as described.

3. In an automatic fire-alarm system, the

combination, with a plurality of electric cir-
cuits provided with cireuit-controllers or keys,
and with a plurality of electro-magnets con-
trolled. by said keys or cirecuit-controllers, of
a recording apparatus, a local cirenit in which
the said apparatus is located, and a plurality
of circuit-controllers for the said local circuit
controlled by the plurality of said electro-
magnets, substantially as described.

4. In an automatic fire-alarm system, the
combination of the following instrumentali-
ties, viz: a plurality of thermostatie cireuits,
each containing one or more thermostats, a
plurality of test-keys, one for each thermo-
static circuit, test-magnets controlled by said
test-keys or cireuit-controllers, visual indica-
tors operated by said test-magnets, a record-
ing apparatus, a local circuit in which thesaid
apparatus is located, and a plurality of cir-
cuit controllers for said loecal circuitoperated
by the visual indicators, substantially as de-
seribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

CHARLES BURGHER.
‘Witnesses:

JAs, H. CHURCHILL,
SADIE C. FEARING.
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