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"UNITED STATES

PaTENT OFFICE.

HENRY STOPFORD TUN NARD, OF RUGBY, AND ARTHUR MAITLAND KEAYS,
OF LONDON ENGLAND.

AUTOMATIC FIRE-ALARM SYSTEM.

SPECIFICA_.TION forming part of Letters Patent No. 529,000, dated November 13, 1894,
Application filed February 8, 1894, Serial No, 499,559, (Nomodel,) Patentedin England December 21, 1893, No. 24,663.

To all whom Tt may concerw:

- Be it known that we, HENRY STOPFORD
TUNNARD, residing at Bilton Road, Rugby,
in the county of Warwick, and ARTHUR

. 5 MAITLAND KEAYS, residing at Wandle Cot-

tage, Sutton,in the county of Surrey,in Eng-
land, subjects of the Queen of Great DBritain
and Ireland, have invented a new and Im-
proved Automatic Fire-Alarm System, (for
1o which we have obtained a patent in Great

Britain, No. 24,653, bearing date December

21, 1893,) of which the following is a specifi-
- catlon, - _

Our invention refers to an improved auto-

15 matic fire-alarm system, by which the pres-
ence of a fire is audibly indicated, first, in
the room or landing or immediate locallty in
which the fire takes place; secondly, in the
hall or central position which is set apart
20 conveniently for inspection by indicators
which show the exact spot or room in which
the fire has broken out; thirdly, outside the

house in a convenient position, over the door

or on a gate post or wherever desirable the
28 presence of a fire 18 audibly indicated by
means of ringing a gong or its equivalent,
and fomthly, in the ﬂre station itself the
presence of the fire is audibly indicated on
a gong and visibly indicated by an indicator

30 showing the street, or the street and house if

deelred in which the fire has broken out.
The essence of our invention to effect these
results consists in the improved form of
| thermostat, which gives a greater degree of
35 Sen51tweness than is ﬂ'enemlly given by ther-
| mostats. If is obvious that the time inter-
val of alarms between the breaking out of
the fire and its indication depends upon the
degree of sensitiveness of the thermostat.
40 Therefore, we rely largely as to the correct
working of our invention and the early inti-
mation of the presence of a fire upon the
thermostat hereinafter described.
We will now proceed to describe ourinven-
45 tion,reference being madeto the accompany-
ing drewm gs,in Whlch similar numbers refer
to similar parts in the several figares.
Figure 1 is a diagram of the cemplete ap-
paratus. Fig. 2 shows the arrangement of a
5o testing sw1tch with the cover removed Fig.

l 3 shiows the switch with the cover in position.

Fig. 4 is-a section of the switch with the
key.

| mostat for working our invention depends
upon a rise of tempereture. |

|  With reference to Fig. 1, 1 is the indicator

fixed in the fire station and is provided with

“drops’ 2,3,4and 5. (There may beany num-

ber of “drops’ according to therequirements.)

| Thisindicator is provided with any number of

| terminal screws, corresponding with the num-

ber of drops, and an additional terminal for
the return circuit is provided. A wire is con-

nected from this terminal to a switch 6 here-

inafter described. 'The other terminal of the
switch 6 is connected by a wire 7 to a relay 8.
The other end of relay 8 is connected byawire
9 to one pole of a battery 10. The other pole
of battery 10 is connected by a wire 11 to
‘earth. From the center of battery 10 a wire 12
is connected to one terminal of the gong 13.
The other terminal of the gong 13 1s connected
by a wire 14 to the contact stop 15 of the re-
lay 8.

with asuitable contact stop 17. Thearmature

It is obvious that the action of the ther- 55

| cover on. Fig.5isan elevation of the switch

60
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l 16 is the a,rma,ture of the reley 8 provided

16 is connected to the wire 9. The street line
wire 18 is connected to a suitable terminal 19
on the indicator1,this terminal being in con-
nection with oneof the indicator “drops.” The

’ other wire from the indicator “drop” is taken

to the return terminal 20 this return terminal
: being common to all the “drops.” -
21 is the gong or bell placed on the gate or
any convenient pesmon outside the bulldmfr |
| 22 and 23 are testing switches. | :
I 24 is a double pole reley provided with two
armatures 25 and 26, also with two stop con-
tacts 27 and 23.
{29 is a testing switch.
30 is the main battery.
31 is the indicator placed in the hall or any
convenient position and 18 provided with any

| “drop” being provided for every room, land-
ing or other pla,ce where one or more ther-
mostats are fixed.

. The mdlcetor 311s prowded w1th a sultable

number of indicator “drops,” one indicator
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number of terminals, one for each indicator | the cover of the switeh, 81 is a ¢over of in-
“drop,” and one return terminal 32 which is | sulating material which serews on to the base
common to all the indicator “drops.” 74. The cover 81 has a slot 82 in the top. 70

5

10

33 are gongs placed in the rooms or qmtable
1}0311;10115 1n the house. - |

34 are circuit testing SWltGheS and 30 are

thermostats.

The line wire 18 is connected to one termi-
nal of the testing switch 22. The other termi-

nal of this sw1t(,h 18 connected by means of

a wire 36 to one terminal of the detector oal-
yvanometer 90. The other terminal is con-

nected to the armature 25 of relay 24. A

‘wire 37 is taken from the stop contact 27 of
relay 24, and goes to earth at 38. A wire 39
is taken from the center of the battery 30 to

the switeh 29. The other terminal of the

- switch 29 1s connected to the coil of relay

20

24 by means of a wire 40. The other end of |

the coil of relay 24 is connected by means

of a wire 41 to the return terminal 32 of

indicator 31. Wires 42 are led from the
other terminals of the indicator 31 to each of

- the thermostats 35 that are situated in any

position. The other terminal of each ther-

mostat 35 1s connected to a common wire 53.

 This wire 53 may branch off into any num-

.:30'

ber of rooms, passages or floors in the build-:

ing. The other end of the wire 53 is con-
nected to the terminal serew 43.  This termi-

nal screw 43 is in connection with one pole |

of the battery 30. Irom the terminal screw

43 1isled a wire 44 which is common to one

35
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terminal of all the gongs 33. The other ter-

minal of each of the gongs or bells 33 is con-
nected to a wire 45. The other end of the
wire 45 is connected to a terminal46. A wire
47 from terminal 46 is led to one terminal of
the switch 23. The other terminal of the
switch 23 is connected by a wire 48 to one ter-
minal of the gong 21. T'he other terminal of
the gong 21 is connected by means of a wire
49totheterminal43. 'T'heterminal 43 is con-
nected to the battery 30. From the terminal
46 is connected a wire 50 which is joined to
the contact stop 28 of the relay 24. The ar-
mature 26 of relay 24 is connected by means
of a wire 51 to the battery 30 and one termi-
nal of each of the testing switches 34 is con-
nected by means of a wire 52 to the wire 53,
The other terminal of each of the testing
switches 34 is connected by means of a w1re
54 to the wires 42.

The switches 29, 34 and 89, also switches
22 and 23, are of similar construetion.

Theswitches 6, 22,23 and 29 are constructed
to be normally eJosed. The switches 34 and
89 are constructed to be normally open.

With reference to I'ig. 2, to an insulating
base 74, which may be of wood, slate, ebomte
or other material, is pivoted a switch contact
maker 75. This contact maker consgists of a
strip or bar of conducting material having
two holes 76 and 77 pierced in it. This baris
pivoted at 78. Fixed to the base 74 are me-
tallic contact pieces 79 and 80.

With reference to Fig. 3, which isa plan of |

Fig. 4 is a cross section of Kig. 2 with the
cover 31 in position. 83 18 a spring which

tends to return the contact bar 75 to 1ts nor-

mal position.

With reference to Fig. 5, which represents 7yg
the switch key by means of which the switeh
is operated (this switeh key is separate and
independent of the body of the switeh), 84 is
tlie handle of the key to which is attached a

‘bar 85. Fixed to the bar 85 are pins 86 and 8o

87. The action of this switch is as follows:—

“When the switeh key 84 i8 inserted in the
‘glot 82 the pins 86 and 87 enter the holes 76

and 77. If the handle 84 is now turned the

bar 78 will break or make the contacts as the 85 .

case may be at 79 and 80. One wire is led
from the contact strip 79 and another wire
is led from the contact strip 80. When the

switeh 18 operated thecircuit between 79 and
80 is either completed or else it is broken. 9o

The switches are constructed to effect both

~operations, that is to say, the circuit through

the switches may be normally made or nor-
mally broken as the case may be.

- Forthe purpose of ascertaining the correct gg
working of thecircuits to the line wire' 18 we =
find it convenient to provide a detector gal-
vanometer 90 inserted in the clrcuit of wire

36, It isobvious that when a cuarrent is sent

along the line wire to the fire engine station 1o0-

- the needle of this tmlvanmnctm will be de-

flected, and in the event of a break in the
line wire to the fire engine station no deflec-
tion will be visible on this galvanometer.

The operation of our invention is as fol- 103
lows:—On a fire breaking out in any room,
landing or place in which one or more ther-
mostats are fixed, on the temperature reach-
ing a predetermined limit the thermostat in
that particular place will come into aection 110
and will automatically close the electrie ¢ir-
cuit. Take the case of a fire breaking outin
the room which is protected by, say thermo-
stat 35° .On the thermostat coming into ac-
tion the current from battery 30 will flow to 115

‘the terminal 43, wire 53, thermostat 35%, to

terminal 88,1ndicator 31 and passes round to
the magnet of the indicator “drop” which

-corresponds to thermostat 35%, to terminal 32.
The current passes through wire 41, round 120

the coil of relay 24, to wire 40, through switch

29 which is normally closed, to the wire 39

and back to the battery 30. Relay 24 is ex-
cited and attracts the armatures 25 and 26
simultaneously. 'The current from the bat- 125
tery 30 now goes to terminal 43, wire 44, rings
all the bells 33 and returns by the wire 45 to
terminal 46, through the wire 50 to the stop
contact 28 of the relay 24, to armature 26, to
wire 61 and back to the battery 30. It will r30
thus be seen that when the switeh 29 is closed,
when the relay 24 isexcited and the armature
26 is in contact with the stop 28 the battery
30 rings the whole of the bells 33 automati-
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cally. The switch 23 being normally closed,
the gong 21 which is placed outside the house
is also rung automatically through the me-

dium of the wire 49, wire 48, passing through
switeh 23, and wire 47 to terminal 46.

The operatlon of the circuit actuated b}
thearmature 25 of rela,y 24, is as follows: The
armature 25 being in contdct with the contact
stop 27 the wire 371s automatleally puttoearth

at 38, and the normal position of the switch |

92 is closed. The cireuit of the line wire 18
to the fire engine station is now completed in

the followmﬂ' manner:-—The circuit from the

battery 10 passes to the wire 11 and to earth,

entering the earth terminal 38. The current

passes to wire 37, to contact 27 of relay 24 to
armature 25, wire 36, through switch 22 which
is normally closed, to the line wire 18 and

to the terminal 19 of the street indicator 1 in |

the fire engine station. The current passes
round the electro-magnet of the indicator
“dlop” to the terminal 20, through switeh 6

which is normally closed, to wire 7 round the

coils of relay 8 to wire 9, a,nd to the other pole
of battery 10. The relay 3 is nowexcited and
attracts itsarmature 16. The contaect stop 17

“makes contact with the stop 15 and the cur-
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rent passes from the battery 10, to wire 12,
round the coils of the gong 13, to wire 14, stop

15, stop 17, armature 16, wire 9, and back to

the battery 10. It will{lhus be seen that when

the relay 24, is excited and armature 25 is
auntomatically brought in contact with stop
27, the indicator “drop” in indicator 1 at the
fire engine station will indicate the number
of the street, or it may be the number of the
house, in whmh the fire has originated, and
the relay 8 attracting its drma,ture 16 and
causing the stop 17 to make contact W1th the
stop 15 will antomatically set ringing the

oong 13. It will thus be seen thaton a ther-

mostat coming into action in any one room
of the house the indicator 31 will indicate by
means of its “drop” the exact position in the
house in which the fire has broken out, the
gongs 33 will be simultaneously rung in the

be simultaneously rung on the outside of the
house, and the gong 13 will be simultaneously
rung in the fire engine station. At the same
time the indicator in the fire engine station
will indicate the street or in some cases the
number of the house to which the “ecall” has
been made.

It is necessary that faecilities should be pro-
vided fortesting the circuits withinthe house
without at the same time calling up the fire
engine station.

The facilities we provide for testing the ef-

6o ficiency and proper working of the electrical

circuits throughout the qystem, are as fol-
lows:—I1t is essentml for the proper testlng

of any fire alarm system, that it shall be im- |
‘possible for unauthorized persons to oper-

ate the testing switches. We therefore pro-
vide switches of special construetion, herein-
abovedescribed,for this purpose. Oneor more

“various parts of the house, the gong 21 will

_lows:——The switch 22 1s first broken.
{ terrupts the circuit of the line wire 18 to the

switch'keys aré provided and areplaced inthe =

hands of responsible persons. The switches
can only be operated by means of these
switch keys. The normal positions of the
various switches are as follows:—The switch
6 is normally closed. 'T'he switeh 29 is nor-
mally closed. The switches 24 and 39 are
normally broken. The switches 22 and 23 in
Fig. 8 are normally closed. |

Let us suppose that it is required to ascer-
tain the correct working of the cireunits
throughout the house, the Opera,tlon 1s as fol-

Thisin-

apparatus in the fire engine station. Shown

in Fig.1. Now if the switch key isinserted in

/5
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any of the switches 34 and these circuits are -

in proper working order the whole of the bells
33 throughout the house will be rung, together
with the bell 21 placed on the outside of the
house. It is obvious that if the switeh 23 is
broken the bells 33 can be rung without ring-
ing the bell 21. The smtches 34 are shown
in the figure as controlling the thermostats
in each separate floor, but it is obvious that
switches 34 may be provided to control every
individual thermostat rather than a series of
thermostats.. In other words,it is possible by
providing a testing switeh 34 to every ther-
mostat fixed in the building every circuit
from that thermostat and every indicator

“drop” together with the circuits to every

bell in the bmldmn" can be readily tested and
this with efﬁciency without ringing up the

QO
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fire station. When the testing has-been com- -

pleted the switches 22 and 23 will be closed
to their normal condition and the switches 54
will remain broken in their normal condition

~and the line will again be restored to work-

ing order. In the event of the whole of the
circuits in the house breaking down and as-
suming that the wire 37 remains in working
order it is possible to mechanically call the
fire station up by operating the armature 25
of relay 24, or a testing switch 89 can be pro-
vided for thIS purpose. |

The electrical connections to the bells 33
together with the gong 21 are joined up in
pa,ra,llel so that if the circuits are in com plete

order the whole of the bells will be rung simul-

taneously. Any one bell that failed to ring

would indicate a break in the wires, either 44

or 45, that are in connection with that par-
tlcula,r bell.

The fireman or other person in charge at
the fire station, by opening the switch 6 in-

terrupts the circuit to the battery 10 together

with the eircuit to the gong 13. If the switch
29 be broken the whole of thecircuits through

‘the relay 24 together with those to all the bells

will be mterrupted and the bells if ringing
will cease to ring.

We are aware that previous efforts have
been made to effect partial resultsin so called
automaticfirealarmsystems. Wearefurther
aware that audible and visual signals have
been given at fire stations for mdlcatmg the
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"1 IO

(g

I2¢G

(25

[36




I1Q

X5

529,000

localities of fires, and again that visual and | dieatordrops, whereby each thermostat, when 2o

audible indications have been given in cen-
tral positions in a building, such as the hall or
watchman’s room for indicating the loeality,

and we are further aware that substitutes for |

thermostats and thermostats have been used
in fire alarm systems.
claim broadly any of these by themselves, but

What we do claim, and desire to secure by
Letters Patent, is—

In an automatie fire alarm system, the com-
bination, with a series of thermostats ar-
ranged in different parts of a building, a se-
ries of alarm bellsarranged in different parts
of the said building, and an indicator located
at a central station inside the said building
and provided with a series of drops, one for

each thermostat; of electric connections ar- |
ranged between the thermostats, bells and in- |

We therefore do not |

heated, will operate simultaneously all the
bells and that single drop to which it pertains;
an electric alarm bell and an indicator drop
at the fire station, connected with said elec-
tric connections in the building by a line wire
and free to be operated simultaneously by any
of the said thermostats; and a police alarm
bell located on the outside of the said build-
ing, included in the said line wire and oper-
ated simultaneously with but independent of
the said alarm bells inside the building, sub-
stantially as set forth.

HENRY STOPFORD TUNNARD.
ARTHUR MAITLAND KEAYS.

Witnesses:
WiILLIAM H. CANDY,
WiILLIAM H. LEWERE.
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