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This invention relates to ?re alarm systems for detect 
ing undue temperature increase at locations remote from 
a central station, and for allowing the transmission of a 
warning signal indicating the abnormal temperature in 
crease. 

A disadvantage in known art alarm systems is that 
they do not, generally, provide any warning preliminary 
to the ?re alarm being actuated. In many cases, a warn 
ing of an increase in temperature of, say twenty degrees 
centigrade, may enable a watchman to take care of the 
abnormal conditions by himself, without the necessity of 
sending out a general warning. However, should the tem 
perature continue to rise, it is desirable to transmit such 
general warning, because this condition will almost in 
evitably mean outbreak of ?re. 
Some systems are known in which the temperature at 

a distant location may be sensed and transmitted to a 
central station. However, such temperature sensing sys 
tems are complicated and costly, and thus they cannot be 
used in ?re alarm systems in, for instance, factory build 
ings, on board ship, and the like, where a large number of 
different locations must be watched. 

Furthermore, it is desirable to indicate the presence of 
a fault in the systems, such as, for example a break in 
watching circuits, and a short-circuiting of the system. 
It is also highly desirable that such indication of faults 
or the presence of such faults does not interfere with the 
transmission of warnings. 

It is an object of the present invention to provide a sys 
tem in which a ?rst warning is received at the central 
station upon an increase in temperature to a preselected 
level, and a second warning is received if the temperature 
is further increased. A further object of the invention 
is to provide a system in which such double warning will 
be received, even when watching circuits of the system 
are broken or interrupted. A still further object of the 
invention is to provide a system in which such interrup 
tion is distinctly indicated without interfering with the 
correct receipt and indication of said double warning. 

According to the present invention there is provided an 
electric temperature control and ?re alarm system, com 
prising an electric D.C. source arranged at a central sta 
tion, ?rst and second watching conduits forming closed 
circuits in parallel from one pole of said source via a 
local watching station and back to the other pole of said 
source, a thermosensitive means having ?rst, second and 
third contact wires, said ?rst contact wire being directly 
connected to said ?rst watching conduit, said second con 
tact wire being connected to said second watching con 
duit through a resistor, and said third contact wire being 
directly connected to said second watching conduit, said 
thermosensitive means being arranged to insulate said 
?rst contact wire from said second and third contact wires 
at normal ambient temperature and to provide a connec 
tion between said ?rst and said second contact wires at 
a temperature increase to a preselected level and further 
to provide a connection between said ?rst and said third 
contact wires at a temperature increase a second or high 
er level, watching relay means arranged on said central 
station, said watching relay means being arranged to trans 
mit an indication when a connection is provided between 
said ?rst and second watching conduits through said re 
sistor and to transmit a ?re alarm when a direct connec 
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tion is provided after ?rst having transmitted said indi 
cation. 
The invention will now be described further, by way 

of example only, with reference to the accompanying 
drawings in which: 
FIG. 1 is a simpli?ed sectional view of a temperature 

indicating device incorporated in the system of the pres— 
ent invention. 
FIG. 2 is a circuit diagram illustrating the connection 

of two devices according to FIG. 1 in a system according 
to the invention. 
FIG. 3 is a circuit diagram of the central station in 

which the desired change-over of the watching circuits is 
effected. The relays are shown in this ?gure in current 
free conditions; and 

FIG. 4 is a circuit diagram illustrating an arrangement 
enabling the connection of telephone equipment into the 
system. 
FIG. 1 shows a thermosensitive device comprising a 

bulb 10 enclosing a charge 11 of mercury. A ?rst con 
tact wire 12 is melted into the bottom of said bulb where 
as a capillary stem 13 protrudes from the upper end of 
said bulb, a second contact wire 14 being melted into said 
stem at a ?rst lower level and a third contact wire 15 
being melted into the stem at a higher level. A resistor 
16 is permanently coupled between said wires 14, 15. 

Referring now to FIG. 2, the system comprises two 
permanent watching conduits 1'7, 18 connected in parallel 
into the system, the conduit 17 extending from a ?rst ter 
minal 17A to an opposite terminal 17B whereas the con 
duit 18 extends from a corresponding first terminal 18A 
to an opposing terminal 18B. The thermosensitive de 
vices 10 are connected into the system by having one of 
the contact wires either 12 or 15, preferably the bottom 
wire 12, connected to the ?rst conduit 17, whereas the 
other wire 15 is connected to the second conduit 18. 

It will appear from the preceding that an increase in 
temperature will cause the mercury to rise in the capil 
lary stem 13 to provide an electric connection between 
the wires 12 and 14, whereby the watching conduits 17, 18 
are connected through the resistor 16. By suitable con 
nection of the terminals 17A, 17B, 18A and 18B to relays 
at the central station, an indication may be received, said 
indication corresponding to an undue temperature increase 
somewhere in the system. A further increase in tempera 
ture will bring the mercury into contact with the contact 
wire 15, thereby short-circuiting is effected between the 
watching conduits. However, such short-circuiting will 
be preceded by a connection through a resistor 15, so that 
a suitable selection of relay equipment may bring about 
a sequence leading to the transmission of ?re alarm only 
in the event that short-circuiting is preceded by such 
connection through a resistor 16, whereas direct short-cir 
cuiting of the watching circuits will not effect transmis 
sion of ?re alarm. 

Further, melting contacts 19 are connected in series 
with the watching conduits. 
By means of two closed watching circuits in parallel 

a disinterruption of one or both circuits may be counter 
acted by connecting the terminals 17A and 17B on one 
side, and the terminals 18A and 1813 on the other side, 
whereby one will have a complete circuit which is open 
at the thermosensitive devices. This circuit will be 
closed through any of the resistors 16 at a temperature in 
crease in the associated thermosensitive device, whereas 
the circuit is short-circuited at the respective thermo 
sensitive device by the contact wire 15, when this tem 
perature increase is unduly high. 
The relay equipment for effecting the desired change 

over is shown in FIG. 3. Said relay equipment com 
prises a ?rst high resistance relay 21 of, for instance, 
2000 ohms, a second relay 22 of, say, 830 ohms, and a 
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third low resistance relay 23 of, for instance, 60 ohms. 
Furthermore, the said equipment comprises a fourth re 
lay 24 and an indication relay 25 controlling an alarm 
relay 26. All relays 21 to 26 of the ?gure are shown 
in open condition. ‘ 

In the normal condition, both relays 21 and 22 are 
closed. The relays 21 and 23 are connected in series 
into the ?rst Watching conduit by a conduit 30 leading 
from (+) through the winding of the relay 21 to a back 
contact 31 of the relay 24 and thence to the terminal 
17A, Whereas a conduit 32 leads from the terminal 17E 
through the winding of the relay 23 to the plus lead. 

Normally, the relay 21 will be closed while the relay 
23 is opened, because the relay 21 is a high resistance re 
lay whereas the relay 23 is a low resistance relay, the 
voltage drop across the ?rst one being su?iciently high to 
keep the latter one opened. 

In this normal condition, the relay 22 is connected into 
the watching conduit 18 by a conduit 33 extending from 
( -I—) through a back contact 34 of the relaly 24 and direct 
to the terminal 18B, whereas a conduit 35 extends from 
the terminal 18A through a stick contact of the relay 
22, through the winding of said relay and from here to a 
front contact 37 of the relay 21, and then to (-:-). 

In the normal condition, an increase in temperature will 
be indicated by closing the relay 23, the connection be 
tween the watching circuits through the resistor 16 effect 
ing a voltage increase of suf?cient magnitude to close 
said relay. Thus, a front contact 38 of said relay 23 will 
be closed to supply current through a conduit 39 to a 
temperature increase indicator 40 from (-1-) to (+). 

At a further increase in temperature, a short-circuiting 
connection is set up between the watching conduits. Be 
cause a positive potential is applied to the watching con 
duit 18 from the back contact 34 of the relay 24 via 
the watching conduit 17, the relay 21 will be opened. 
Said relay 21 comprises a back contact 41 connected to 
a conduit 42 extending from the front contact 38 of the 
relay 23 via a back contact 43 of the relay 24, through 
the winding of the indicating relay 25 and therefrom 
to (+) through a switch 44 serving as restoring switch. 
In usual manner, this relay 25 comprises a front contact 
45 for supply of current to the alarm relay 26 and to a 
?re indicator 46, said relay further comprising a stick 
contact 25A connected to (-1-) in order to keep the relay 
25 picked up until restoring the system manually by 
means of the switch 44. 
The preceding represents the mode of operation in a 

normal condition, in which both watching circuits are 
undisturbed. 
When either of the watching circuits 17 or 18 is broken, 

the relay 22 will open, due to said relay 22 being con 
nected in series with the watching conduit 18 and being 
charged with current from the front contact 37 of the 
relay 21, which is connected in series with the watching 
conduit 17. 

However, a conduit 47 extends from the conduit 30 
through the winding of the relay 21, through a back con 
tact 28 of the relay 22 to the conduit 32, which then 
leads through the winding of the relay 23. Said conduit 
provides a connection between the relays 21 and 23, in 
other words between the terminals 17A and 17B outside 
of the watching circuit 17, wherefore said relays 21 and 
23 are closed again as in the normal condition, that is, 
with the relay 21 normally closed and the relay 23 nor 
mally opened. Further, the relay 22 comprises a back 
contact 43 applying a positive potential to the terminal 
18A through a branch conduit 50. 

Because the conditions of indicating an increase in 
temperature are that the relay 23 is closed while the relay 
21 is kept in closed condition, one will in this event re 
ceive an indication of temperature increase by the watch 
ing conduit 17 being connected to the Watching conduit 
18 through any one of the resistors 16. As both ends 
of the watching conduit 18 are charged with positive po 
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tential, any thermosensitive device will give such con 
nection regardless of the location of the interruption if 
such interruption is present in the watching conduit 18, 
whereas the cross connection via the conduit 47 of the 
central station will apply this potential to both relays 
21 and 23 through the resistor 15, regardless of the loca 
tion of an interruption in the watching conduit 17. 
When short-circuiting as a consequence of a tem 

perature increase leading to contact of the mercury with 
the contact wire 15, one will in the same manner as de 
scribed above receive a ?re alarm, by the relay 21 being 
opened and the relay 23 being closed. 
For the indication of such interruption a conduit 51 

is charged with positive potential through a back con 
tact 52 of the indicating relay 25, said conduit passing 
through a back contact 53 of the relay 22 and herefrom 
to an interruption indicator 54 and therefrom to (+). 
It should be understood that said indicator will be il 
luminated at an interruption, as the relays 21 and pos 
sibly the relay 23 are picked up while the relay 22 is 
dropped away when interuption is present. When ?re 
alarm is indicated, the interruption indicator is discon 
nected. 
When the system is short-circuited, the relays 23 and 

24 will be closed and the relay 21 will open. It will ap 
pear from the preceding that a ?rst step in normal opera 
tion will involve that the relay 23 is closed while the 
relay 21 is still open, whereupon the relay 21 will open 
after a short period, depending upon the rate to increase 
of the temperature. When short-circuiting the system, 
the 21 will open, too, while the relay 23 is closed, but this 
relay 21 will proceed substantially at the same time. By 
a suitable modi?cation of the relay 23, for instance by 
shunting a condenser in parallel to its Winding, one may 
ensure that the relay 21 is opened for a moment before 
closing up the relay 23. A conduit 56 extends from 
(+) via a back contact 57 of the relay 21, a back con 
tact 53 of the relay 23, through the winding of the relay 
24 and herefrom to (+). In other words, the relay 24 
will also be closed when short-circuiting; from a front 
contact 59 of said relay a conduit 60 extends to an indi 
cator lamp 611 for the indication of short-circuited condi 
tions by lighting said lamp. 

In order to keep the relay 24 closed also after closing 
the relay 23, same comprises a stick contact 62 applying 
a positive potential thereto. 
The melting contacts 19 referred to previously serve 

for the indication of ?re alarm in the event of short 
circuiting, said contacts being arranged to melt at a tem 
perature exceeding that which will give short-circuit by 
the wire 15. Then, the ‘relay 23 will open, too‘, a con 
duit 63 supplying current to the relay 25 through a front 
contact 34 of the relay 24 and a back contact 65 of 
the relay 23. 

Because the conduit 60 is charged with current from 
the back contact 52 of the indicator relay 25, the short 
circuiting indicator lamp will be disconnected at such ?re 
alarm. 

It will appear from the preceding that the system will 
indicate short-circuiting as well as interruption, but that 
such indication will not disturb a ?re alarm. When in 
terruption is present in the system, one will also receive 
information of a temperature increase which may form a 
warning, but which is too low to necessitate the trans 
mission of a ?re alarm. 

For the restoration of the system, it will be necessary 
to close the relay 22 and to disconnect the ?re alarm 
relay 25 and the relay 24. In order to obtain the recon 
nection of the relay 22, a reconnecting conduit 66 extends 
from the restoring switch 4-4 to the winding of said relay 
22, whereby the stick circuit of said relay is restored. 
As the circuit connections of the last-mentioned relays 
extend to the restoring switch, one may by the latter dis 
connect the relays 24 and 25. 

Another advantage in the system described above is 
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that auxiliary equipment may be incorporated to use 
the system for simple telephone calls. Such auxiliary 
equipment is illustrated in FIG. 4. 

Herein, the terminals 17A, 17B, 18A and 13B of the 
watching conduits are shown. The terminals are con 
nected to two change-over switches 70 and 71, arranged 
to change over the watching conduits 17 and 18 to con 
nect same to a respective one or" two conduits 72, 73, con 
nected to an ampli?er, not shown. At different locations 
in the circuits, loudspeakers 74 are connected between the 
conduits 17, 18, insulated from same by condensers 75, 
76. Thus, the loudspeakers 74 may form integral parts 
of a sound transmitting system of a well known kind. 
The condensers 75, 76 prevent the permanently connected 
loudspeakers from having any detrimental e?‘iect on the 
?rst alarm system. 
What I claim is: 
1. An electric temperature control and ?re alarm sys 

tem, comprising an electric D.C. source arranged at a 
central station, ?rst and second watching conduits form 
ing closed circuits in parallel from one pole of said elec 
tric source via a local watching station and back to the 
other pole of said source, a thermosensitive means hav 
ing ?rst, second and third contact wires, a resistor, said 
?rst contact wire being directly connected to said ?rst 
watching conduit, said second contact wire being con 
nected to said second watching conduit through said 
resistor, and said third contact wire being directly con 
nected to said second watching conduit, said thermosensi 
tive means being adapted to insulate said ?rst contact wire 
from said second and third contact wires at normal am 
bient temperature and to provide a connection between 
said ?rst and said second contact wires upon a tempera 
ture increase to a ?rst pre-selected level in said thermo 
sensitive means and further to provide a connection be 
tween said ?rst and said third contact wires upon a tem 
perature increase to a second higher pre-selected level 
in said thermosensitive means, a high resistance relay, 
and a low resistance relay, said relays being connected 
in series with said ?rst watching circuit to provide that 
the ?rst-mentioned relay closes and the second-mentioned 
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relay opens when the temperature in the local watching 
station is at a normal ambient level, and to provide that 
the second-mentioned relay closes if the temperature in 
said station increases to the ?rstanentioned pre-selected 
level, and to provide that the ?rst-mentioned relay opens 
it the temperature in said station increases to the second 
mentioned pie-selected level, said system further com 
prising a third reiay connected in series with said second 
watching conduit, said third relay being charged with cur 
rent through a back contact of said ?rst relay and com 
prising back contacts for closing said ?rst relay at an 
interruption of said ?rst watching conduit and to eifect 
an interconnection of said watching conduits at an inter 
ruption in each of said watching conduits whereby a single 
watching circuit is set up which is interrupted at the 
thermosensitive means at normal ambient temperature and 
is closed thereby at a temperature increase to said ?rst 
and second order preselected levels. 

2. A system according to claim 1, wherein said ?rst and 
second relays are connected to said single watching cir 
cuit with a connection whereby closure at the temperature 
of said ?rst preselected level will close said second relay 
while keeping said ?rst relay closed while closure at the 
temperature of said second preselected level will open 
said ?rst relay. 
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