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This invention relates generally to improvements in a 
device for detecting a predetermined thermal condition 
and more particularly to an alarm adapted for use in 
the home to detect a fire. 

It is an important object of this invention to provide 
an alarm device adapted to detect a predetermined 
critical thermal condition which is simple and durable in 
construction, comprised of few parts, economical to 
manufacture, efficient in operation and capable of quick 
and easy installation. 
Another important object is achieved by the provision 

of a spring element in the device which serves the func 
tion of a combined vibrator and thermosensitive mem 
ber, and hence eliminates the need and cost of switches 
Such as the conventional bi-metal types used in known 
alarm devices. 

Still another important objective is realized by the 
structural arrangement of a spring element relative to a 
core and to the electromagnetic field created by the 
energization of a coil about the core, which enables the 
spring element to vibrate in response to the variation of 
the field when moved to a position to be subjected to 
such influence upon a rise in temperature to a predeter 
mined critical value. 

Other important advantages are realized in the pro 
vision of an adjustable means on the spring element 
which accurately determines the above mentioned critical 
temperature at which the spring element operatively vi 
brates to provide the alarm, and which engages the core 
to provide the buzzer sound. 
Yet another important object is realized in that the 

electrical circuit including the coil is energized at all 
times when connected to a source of power so that an 
electromagnetic field is present constantly under all con 
ditions. 

Another important objective is realized by the mount 
ing of the electromagnetic core and the combined vi 
brator and thermosensitive spring element so as to be 
electrically insulated in order to provide the above dis 
cussed functional results. 
The foregoing and numerous other objects of the in 

vention will more clearly appear from the following de 
tailed description of a preferred embodiment, particu 
larly when considered in connection with the accompany 
ing drawing in which: 

Fig. 1 is a top plan view of the alarm device; 
Fig. 2 is a side elevational view of the alarm device 

shown in Fig. 1, and 
Fig. 3 is a diagrammatic view showing the combined 

vibrator and thermosensitive device and the electrical 
circuit. 

Referring now by characters of reference to the draw 
ing, the alarm device includes a substantially rectangular 
frame plate 10 formed of an electrical insulating material. 
A base member 11 is provided on the under side of each 
end of frame plate 10, the base member extending trans 
versely. Provided through frame plate 10 and Subjacent 
base member 11 at each corner of the frame plate is an 
aperture 12 through which Suitable fastening means 
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(not shown) may be inserted for attaching the device to 
the floor, wall or moulding in the home. 

Carried on frame plate 10 is a laminated core 13 
shown diagrammatically in Fig. 3 and shown structurally 
in Figs. 1 and 2. The core 13 is comprised of a plurality 
of elongate strips arranged in stacked, superimposed end 
to end relation. A spacer 14 is located below each end 
of laminated core 13 to maintain the core 13 in spaced rela 
tion above and from frame plate 10, the spacers 14 being 
made preferably of an insulating plastic material such as 
Bakelite. Through each end of core 13, through the 
Subjacent spacer 14 and through frame plate 10 is a bolt 
15. A nut 16 is threadedly attached to the lower end of 
each bolt 15, the nuts and bolts 15-16 cooperating to 
fasten core 13 securely to frame plate 10. The nuts 
and bolts 15-16 are preferably constructed of a non 
magnetic material such as brass. It is seen that the 
laminated core 13 is spaced and electrically insulated 
from frame plate 10. 

Disposed on laminated core 13 between fastening bolts 
A5 is a coil 7 that cooperates with laminated core 13 
to provide an electromagnet. An electrical circuit gen 
erally designated at 20 includes the electrical wire cord 
21, the wire coil 17 and includes at the end of cord 21 
an electrical male plug 22 best shown in Fig. 1. The 
electrical circuit 20 is shown diagrammatically in Fig. 3. 

In usage, the electrical circuit 20 is connected to a 
source of alternating current electrical power. More 
particularly, a plug 22 is adapted to be inserted in the 
conventional type of home wall socket which supplies 
the usual 110 volt potential, and 60 cycle alternating cur 
rent. It will be particularly noted that there are no 
switches in electrical circuit 20, but rather the coil 17 
is energized at all times when plug 22 is operatively con 
nected to a power source. 
A combined vibrator and thermosensitive member is 

carried by frame plate 10 and consists of an elongate 
spring strip 23 preferably constructed of hardened spring 
steel having AIS 1075-1090 characteristics. One end 
19 of spring strip 23 is fastened by a bolt and nut struc 
ture 24 to frame plate 10. A spacer 25 is located be 
tween spring end 19 and frame plate 10, the spacer 25 
being formed of an electrical insulating material such 
as Bakelite. The nut and bolt structure 24 is preferably 
constructed of a non-magnetic material Such as brass. 
The connection of spring end 19 to frame plate 10 is 
shown diagrammatically in Fig. 3 which discloses spring 
end 9 fastened to frame plate 10 by a simple rivet struc 
ture 26. 
The spring strip 23 includes a reversely bent portion 

27 and includes a free end portion 30 that extends toward 
laiminated core 13. 

Attached to the free end 36 of spring strip 23 by a 
plurality of rivets 31 is a strip portion 32 preferably 
formed of AIS 1010 steel. The strip portion 32 is re 
versely bent at its end to provide a U-shaped structure 
33 that is located relatively close to yet spaced from one 
end of laminated core 13. 
A screw 34 constituting an adjustable means is thread 

edly attached to the end of strip portion 32, the screw 
bridging the U-shaped structure 33. Upon threaded ad 
justment, the screw 34 is movable toward and away from 
core 13, and hence determines the distance the spring 
element 23 must move in response to a thermal rise to 
cause engagement of the screw 34 with core 13. 

It is thought that the operation and function of the 
alarm device has become fully apparent from the fore 
going detailed description of parts, but for completeness 
of disclosure, the frame plate 10 is attached to the floor 
or wall moulding and plug 22 is connected to the con 
ventional electric outlet. Immediately, the coil 17 is 
energized and cooperates with laminated core 13 to pro 
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vide an electromagnetic field that varies in intensity in 
proportion to the wave variation of the alternating cur 
rent. 

The device is first conditioned to operate at a pre 
determined critical temperature by threaded adjustment 
of screw 34. Threaded adjustment of screw 34 toward 
core 13 shortens the distance the spring element 23 must 
travel before screw 34 engages core 13, and hence lowers 
the predetermined critical temperature at which oper 
ative vibration of spring element 23 takes place to cause 
a buzzing sound. Conversely, the threaded adjustment 
of screw 34 away from core 3 lengthens such distance 
of travel of spring element 23, and hence provides a rise 
in such predetermined critical temperature. It is pre 
ferred to adjust the device for operation at a temperature 
of approximately 150 degrees F. 
As the temperature rises, the spring strip 23 will bend 

clockwise (Figs. 2 and 3) until the end of the spring ele 
ment constituted by strip portion 32 operatively enters 
the magnetic field of core 13 and coil 7. At which 
time, the spring element 23 will vibrate in accordance with 
the alternating current wave variation, and the screw 34 
will engage core 13 to provide a buzzer sound to in 
dicate that the critical temperature has been attained. 

It will be particularly noted that the spring element 
23 constitutes both a vibrator and thermosensitive mem 
ber, and that the coil 7 is energized at all times to pro 
vide an electromagnetic field. 
When the temperature declines or lowers, the spring 

element 23 will move in a counterclockwise direction 
(Figs. 2 and 3) so that at a value below the predetermined 
critical temperature the screw 34 will not operatively en 
gage the core 13 to provide the buzzer sound and the 
end of the spring element 23 constituted by portion 32 
and screw 34 will move out of effective relation with the 
electromagnetic field. 

Although the invention has been described by making 
detailed reference to a single preferred embodiment, such 
detail is to be understood in an instructive, rather than 
in any restrictive sense, many variants being possible with 
in the Scope of the claims hereunto appended. 

I claim as my invention: 
1. in an alarm, a frame formed of an electrical in 

Sulating material, a magnetic core attached to said frame, 
a coil about said core, an electrical circuit including the 
coil for connecting said coil to a source of alternating 
current at all times, a spring strip having one end attached 
to Said frame and having the opposite free end ar 
ranged normally in spaced relation to said core out of the 
magnetic field of said core, the spring strip being free 
of any direct electrical connection in said electrical cir 
cuit, the spring strip having an intermediate reversely bent 
portion, the spring strip being movable toward the core 
in response to a rise in temperature and being mov 
able into the magnetic field at a predetermined tempera 
ture to vibrate in response to the alternating current wave 
variation, the spring strip constituting both a vibrator 
and a thermosensitive member, and an adjustable ele 
ment carried on the free end of said spring strip, said ad 
justable element engaging the core upon operative vibra 
tion of said spring strip to provide a buzzer sound, said 
adjustable element being adjustable toward and away 
from said core to determine the distance the free end of 
the thermosensitive spring strip must move to cause en 
gagement of the said adjustable element and said core, 
whereby to determine said predetermined temperature. 

2. In an alarm, a magnetic core, a coil about said core, 
an electrical circuit including the coil for connecting said 
coil to a source of alternating current at all times, and 
a Spring element normally located in spaced relation 
to Said core out of the magnetic field of said core, the 
Spring element being movable toward the core in response 
to a rise in temperature and being movable into the 
magnetic field at a predetermined temperature to vibrate 
in response to the alternating current wave variation to 
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4. 
provide a buzzer sound, the spring strip being free of 
direct electrical connection in said electrical circuit, the 
spring element constituting both a vibrator and thermo 
sensitive member. 

3. The combination and arrangement of elements as 
recited above in claim 2, but further characterized by 
the provision of means attached on said spring element 
and engaging the core upon operative vibration to pro 
vide the buzzer sound. 

4. In an alarm, a frame, a magnetic core attached 
to said frame, a coil about said core, an electrical cir 
cuit including the coil for connecting said coil to a source 
of alternating current at all times, an elongate spring strip 
having one end attached to said frame and having the 
opposite free end arranged in spaced relation to said core 
out of the magnetic field of said core, the spring strip being 
movable toward the core in response to a rise in tempera 
ture and being movable into the magnetic field at a 
predetermined temperature to vibrate in response to the 
alternating current wave variation to provide a buzzer 
sound, the spring strip being free of direct electrical con 
nection in said electrical circuit, the spring strip con 
stituting both a vibrator and thermosensitive member. 

5. The combination and arrangement of elements as 
recited above in claim 4, but further characterized by the 
provision of an adjustable element carried on the free end 
of said spring strip, said element engaging the core upon 
operative vibration to provide the buzzer sound, said ele 
ment being adjustable toward and away from said core 
to determine the distance the free end of the thermosensi 
tive spring strip must move to cause engagement of said 
element and said core. 

6. In an alarm, a frame, a magnetic core attached to 
said frame, a coil about said core, an electrical circuit in 
cluding the coil for connecting said coil to a source of alter 
nating current at all times, an elongate spring strip having 
one end attached to said frame, the spring strip being free 
of direct electrical connection in said electrical circuit, hav 
ing a reversely bent intermediate portion, and having an 
opposite free end arranged in spaced relation to said core 
out of the magnetic field of said core, the free end of 
the Spring element being movable toward the core in 
response to a rise in temperature, and being movable 
into the magnetic field at a predetermined temperature 
to vibrate in response to the alternating current wave 
variation, the Spring strip constituting both a vibrator 
and thermosensitive member, and an adjustable element 
carried on the free end of said spring strip, said element 
engaging the core upon operative vibration to provide 
the buzzer Sound, said element being adjustable toward 
and away from said core to determine the distance the free 
end of the thermosensitive spring strip must move to 
cause operative engagement of the said element and said 
COC. 

7. In an alarm, a frame, a magnetic core attached to 
Said frame, a coil about said core, an electrical circuit 
including the coil for connecting said coil to a source 
of alternating current at all times, and a spring element 
normally located in spaced relation to said core out of 
the magnetic field of said core, the spring element being 
movable toward the core in response to a rise in tempera. 
ture and being movable into the magnetic field at a 
predetermined temperature to vibrate in response to the 
alternating current Wave variation, means on said spring 
cement located to engage the core upon operative vibra. 
tion to provide a buzzer sound, the spring element con 
stituting both a vibrator providing the buzzer sound and 
thermosensitive member for instituting the vibrating 
action, and means electrically insulating said spring ele. 
ment from said electrical circuit and said core. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Mateer ---------------- Nov. 20, 1951 
Carlson ---------------- Nov. 8, 1955 

2,575,883 
2,723,082 


