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8 Claims. (C. 200-38) 
This invention relates to an electric circuit 

closing device operated thermostatically. 
The object of the invention is to provide such 

a device which shall act to close the circuit either 
5 upon the occurrence of a sudden or abnormal 

rise in temperature or upon the attainment of a 
predetermined temperature, and in which the 
closing of the circuit shall be effected with an 
abrupt movement to cause a quick and positive 

10 electrical connection. 
The nature and objects of the invention will 

appear more fully from the accompanying de 
scription and drawing and will be particularly 
pointed out in the claims. 

15 The drawing illustrates two preferred embodi 
ments of the invention of a type particularly de 
signed for use as self-contained units in connec 
tion with the operation of fire extinguishing or 
alarms-giving electrically controlled systems. 

20 In the drawing: 
Fig. 1 is a front elevation of a unit embodying 

one preferred form of the invention. 
Fig. 2 is a view in vertical cross section taken 

On the line 2-2 of Fig. 1. 
25 Fig. 3 is an end elevation of one of the thermo responsive elements shown in Fig. 1. 

Fig. 4 is a detail in perspective of the guide arm 
and its supporting bracket shown in Figs. 1 and 2. 

Fig. 5 is a view similar to Fig. 1 of a portion of 
30 the device with the parts in circuit closed position. 

Fig. 6 is a front elevation of a unit embodying 
a second preferred form of the invention. 

Fig. 7 is a view in cross section taken on the line 
- of Fig. 6 and on a larger scale. 

35. It is frequently desirable in various electrically 
controlled Systems, such, for example, as a 
sprinkler System installed for the extinguishment 
of a fire or, for example, as a system for giving 
an alarm, that means be provided which shall 

40 act to close the controlling electric circuit either 
when there is a sudden or abnormal rise in tem 
perature or when a predetermined temperature 
has been reached. Such a device is desirably in 
a compact, unitary form and a number of such 

45 units are installed at various points throughout 
the building or other place protected by or fur 
nished with the system. It is of the highest im 
portance that if one of these units acts, it shall 
effect the closing of the circuit with absolute cer 

50 tainty, else the system cannot be depended upon 
and much of its value is lost. For example, in 
the case of the well-known sprinkler systems in 
stalled in buildings for the automatic extinguish 
ment of fires, if a fire occurs in the vicinity of 

SS One of these units and either as the result of 

rapid combustion causes a sudden rise in temper 
ature or as the result of gradual combustion 
causes a predetermined temperature to be at 
tained and the thermo-responsive unit fails to 
close the circuit, great damage may result. The 5 
same thing is true if the system is to function 
simply for giving an alarm. In fact, whatever 
may be the purpose of the System, that purpose 
will not be secured if the circuit is not promptly 
and surely closed. It must be remembered also 10 
that such systems usually stand inactive for 
long periods of time and only on rare occasions 
are required to function. Consequently the con 
tacts or terminals which must be closed to ren 
der the system effective become subject to more l6 
or less corrosion or other impairment. 
The present invention has for its object to en 

sure that under the conditions set forth the clos 
ing of the circuit shall take place abruptly and 
with a quick, positive, and certain contact SO 
that the effective operation of the system is 
ensured. 

In that preferred embodiment of the invention 
shown in Figs. 1 to 5, inclusive, the device is 
of compact, unitary form employing a mercury 
switch controlled by two thermo-responsive ele 
ments and acting with an abrupt movement from 
open to closed circuit position to effect a quick 
and positive closing electrical connection between 
the contacts of the electric circuit. 30 
The device as illustrated comprises a frame 

having a base and depending side flanges 2 
and 3. This base is shown as provided with a 
bracket 4 secured thereto and, in the case illus 
trated, this bracket is shown secured by screws as 5 to the ceiling 6 of the building. A shaft 
extends transversely between the flanges 2 and 
3 and is secured at each end thereto by nuts 8 
threaded to the ends of the shaft. Upon this 
shaft are mounted two sleeves 9 and 0 rotarily 40 
adjustable on the shaft and locked in adjusted 
position respectively by the set screws if and 2. 
A thermo-responsive element 3 in the form 

of an open helix is secured at its inner end by 
the set screw f4 to the sleeve 9. This element 45 
is in the form of a bimetallic strip with its two 
components having different coefficients of ex 
pansion so arranged that as the temperature in 
creases, the differential in expansion of the two 
strips will cause the forwardly bent free end 50 
5 to rise and, conversely, as the temperature 

decreases, cause the end 5 to fall. A second 
thermo-responsive element 6 of generally simi 
lar construction and operation is secured at its 
inner end by the set screw to the other sleeve 55 
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2 
fe so that its forwardly projecting free end 8 
rises and falls with the increase or decrease of 
temperature. These two thermo-responsive ele 
ments are similar except that 6 has a therno 
responsive movement slower than 3 to a Sud 
den rise in temperature but both of these ele 
ments respond with substantially equal incre 
ments of movement to a gradual rise in tempera 
ture. This functioning of the two thermo-re 
sponsive elements is best secured by making both 
of the same materials but with the One shown 
at 6 of greater mass. This is secured in the 
form illustrated by making the element 6 much 
thicker than the element 3, as indicated by a 
comparison of Fig. 3 with the element shown 
in Fig. 2. It will thus be seen that these two 
thermo-responsive elements have a differential 
movement, the end 5 of the element 3 rising 
much faster than does the end 8 of the element 
6 if the surrounding atmosphere has a Sud 
den rise in temperature. This is due to the fact 
that owing to the greater mass of the element 
6, it responds more slowly than does the ele 
ment 3 to a change in temperature. But these 
elements are readily so proportioned that if the 
surrounding atmosphere rises gradually in ten 
perature, they will both respond with substan 
tially equal increments of movement so that 
the ends S and 8 will rise and fall substan 
tially uniformly. A mercury switch shown as an 
elongated hollow closed body 9 of glass or suit 
able material containing a pool of mercury 20 
is Supported normally in an inclined position. On 
the free ends 5 and 8 of the thermo-responsive 
elements. Two Wires 2 and 22 are shown ex 
tending from binding posts 23 mounted in the 
flange and to which binding posts the arms of 
the electric circuit to be controlled may be se 
cured. These Wires extend into the interior of 
the body 9 of the mercury switch and their 
free ends form two separated contacts which in 
this case constitute the terminals of the electric 
circuit and are maintained in a perfect and clean 
condition within the body 9. In the normal 
position of the switch the contacts are in the 
elevated end of the switch with the pool of mer 
cury 20 in the opposite depressed end. 
The mercury switch is preferably held in po 

sition mounted and guided for bodily vertical 
movement and arranged to permit a pivotal or 
rocking movement. For this purpose a guide arm 
construction shown separately in Fig. 4 is pro 
vided. This guide arm is of U-shape presenting 
the bifurcations 24 and 25 and at the base of 
the U has secuired thereto a flanged portion 26 
pivoted on the shaft 2 mounted in the bracket 
28 secured to the flange 8. The mercury switch 
is pivotally mounted between and to the free 
ends of the bifurcations. This is conveniently 
secured by providing a saddle 29 in which the 
mercury switch rests and this saddle is pivoted 
at St in the ends of the bifurcations 24 and 25. 
A depending arm 3 on the bifurcation 24 is pro 
vided with a point resting on the end 8 of the 
thermo-responsive element 6, while a U-shaped 
element 2 is secured at to the saddle 29 and 
provided with a point resting on the end 5 of 
the thermo-responsive element 3. The arc 
through which the pivot 30 moves about the 
center 2 is comparatively flat and of short ex 
tent so that for all intents and purposes the 
mercury switch when moved bodily up and down 
moves in a substantially vertical path. 
A set screw 4 constituting a limiting stop is 
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threaded into and thus adjustably mounted in 
the base directly over the end of the mercury 
switch and is locked in adjusted position by the 
lock nut 5. 
The operation of the device will now be appar- 5 

ent. Under normal conditions the parts stand 
in a position substantially as shown in Fig. 1 with 
the mercury switch supported on the free ends of 
the two thermo-responsive elements in an inclined 
position with the pool of mercury, at the end 
opposite the contacts. If now a sudden rise in 
temperature of the surrounding atmosphere takes 
place, the thermo-responsive element 6 has a 
thermo-responsive movement much slower than 
3. Consequently while the free ends fs and 8 
both rise to some extent, the end 5 rises more 
rapidly than the end 8, with the result that the 
mercury switch is rocked on its pivot 30 and when 
a predetermined amount of this differential move 
ment takes place and the mercury switch reaches 
the horizontal, it is abruptly tipped into the Op 
posite inclined position and the pool of mercury 
20 is abruptly projected to the opposite end of 
the hollow body and in between the two contacts 
and effects a quick and positive electrical connec 
tion therewith, the parts assuming the position 
shown in Fig. 5. If, on the other hand, with the 
parts in the position shown in Fig. 1, a gradual 
rise in the temperature of the surrounding atmos 
phere takes place, the free ends 5 and 8 rise 30 
with a joint movement responding with substan 
tially equal increments of movement to the rise in 
temperature and the mercury switch moves verti 
cally upward in the inclined position illustrated. 
But its upper end then comes in contact with the 
Set screw 34 and this set screw is so adjusted that 
when a predetermined temperature has been 
reached, the mercury switch is rocked by the joint 
upward movement of the supporting ends is and 
8 coacting with the set screw 34 just past the 

horizontal. Thereupon, as before, the mercury 
Switch is abruptly tipped into the opposite inclined 
position and the pool of mercury 20 abruptly pro 
jected to the opposite end of the hollow body and 
in between the two contacts and effects a quick 
and positive electrical connection therewith. 
Another embodiment of the invention is shown 

in Figs. 6 and 7 and serves further to illustrate 
the broad principles of the invention. In this de 
vice the two thermo-responsive elements 3G and so correspond to the thermo-responsive elements 

and 6 already described and are shown ar 
ranged and mounted in the same manner as 
before. The rocking switch element is also shown 
as having a similar elongated hollow closed body is 
8 as in the case of the mercury switch and 
mounted, supported and guided in the same man 
ner as that previously described. While a pool 
of mercury may be employed in this construction, 
there is herein shown in place thereof a spherical so 
weight 39. In this construction the electric con 
tacts are mounted independently of the rocking 
member 38. The side flange 40 is shown as ex 
tended and offset at 4. On this flange is mounted 
a pair of contacts 42 and 43, both of which in this is 
case are connected to a wire 44 which forms one 
terminal of the electric circuit. A bracket 45 de 
pends from the Offset portion of the flange 4 and 
has pivotally mounted thereon at 46 a knife 
adapted to enter between and have a sliding post- 70 
tive engagement with both of the contacts 42 and 
4. In this case a wire 48 connected to the knife 
forms the other terminal of the electric circuit. 
The knife is projected into engagement with the 
contacts by a powerful spring 8 and is held in 75 
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retracted open circuit position with the spring 49 
compressed by a latching lever pivoted at 50 on 
the bracket 45 having one end hooked over the 
upper end of the knife and the other end standing 
beneath the end of the switch body 38 and in such 
a position that when the Switch is rocked abruptly 
into the inclined position shown in dotted lines in 
Fig. 6, it will release the latch and cause the knife 
to have an abrupt movement being forced by the 
spring 49 quickly and positively into a sliding 
positive engagement with both of the contacts 42 
and 43, thus effecting a positive electrical circuit 
closing connection. 

It will thus be seen, as exemplified by the spe 
cific forms of the invention illustrated, that the 
pair of contacts may either constitute the two 
terminals of the electric circuit and the closing 
electric connection be effected by the element pro 
jected therebetween or the pair of contacts may, 
one or both, constitute one terminal and the pro 
jected element the other terminal, and the closing 
electric connection be effected by the projection of 
the elements therebetween. In any case, how 
ever, the action of the two thermo-responsive ele 
ments in response either to a sudden rise in tem 
perature or in response to the attainment of a 
predetermined temperature is such as to effect 
an abrupt movement of the device from open cir 
cuit to closed circuit position and a quick and 
positive closing electrical connection with a pair 
of contacts thus ensuring with the highest degree 
of certainty the closing of the electric circuit and 
the functioning of the apparatus controlled 
thereby. 
Having thus described the invention, what is 

claimed as new, and desired to be secured by Let 
ters Patent, is: 

1. An electric circuit-closing device comprising 
a pair of contacts, means having an abrupt move 
ment from open circuit to closed circuit position 
and acting upon such movement to effect a quick 
and positive closing electrical connection with 
said contacts, and two thermo-responsive ele 
ments, one of which has a thermo-responsive 
movement slower than the other to a sudden rise 
in temperature and both of which respond with 
substantially equal increments of movement to 
a gradual rise in temperature, the said thermo 
responsive elements acting upon a predetermined 
amount of differential movement in the former 
case and upon a predetermined amount of joint 
movement in the latter case to effect the abrupt 
closing movement of Said means. 

2. An electric circuit-closing device comprising 
a pair of contacts, an element having an abrupt 
movement from open circuit to closed circuit 
position and projected upon such movement in 
between the two contacts to effect a quick and 
positive electric circuit closing connection, and 
two thermo-responsive elements, one of which 
has a thermo-responsive movement slower than 
the other to a sudden rise in temperature and 
both of which respond with substantially equal 
increments of movement to a gradual rise in tem 
perature, the said thermo-responsive elements 
acting upon a predetermined amount of differ 
ential movement in the former case and upon a 
predetermined amount of joint movement in the 
latter case to effect the abrupt closing movement 
of said element. . . . . 

3. An electric circuit-closing device comprising 
a pair of contacts, a pivotally mounted mercury 
switch having an abrupt rocking movement from 
open circuit to closed circuit position in which, 

3 
the mercury is projected upon said movement in 
between the two contacts to effect a quick and 
positive electric connection therewith, and two 
thermo-responsive elements, one of which has 
a thermo-responsive movement slower than the 
other to a sudden rise in temperature and both 
of which respond with substantially equal incre 
ments of movement to a gradual rise in tempera 
ture, the said thermo-responsive elements acting 
upon a predetermined amount of differential 
movement in the former case and upon a prede 
termined amount of joint movement in the latter 
case to effect the abrupt closing movement of 
Said Switch. 

4. An electric circuit-closing device comprising 
a pair of contacts, a knife having an abrupt 
movement from open circuit to closed circuit po 
sition and forced upon said movement into a slid 
ing positive engagement with both of said con 
tacts to effect a positive electrical connection 
therewith, and two thermo-responsive elements, 
One of which has a thermo-responsive movement 
slower than the other to a sudden rise in tem 
perature and both of which respond with sub 
stantially equal increments of movement to a 
gradual rise in temperature, the said thermo 
responsive elements acting upon a predetermined 
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amount of differential movement in the former 
case and upon a predetermined amount of joint 
movement in the latter case to effect the abrupt 
closing movement of said knife. 

5. An electric circuit-closing device comprising 
a pair of contacts, a mercury switch having an 
elongated hollow body into one end of which the 
pair of contacts extends and which contains a 
pool of mercury, two thermo-responsive ele 
ments, one of which has a thermo-responsive 
movement slower than the other to a sudden rise 
in temperature and both of which respond with 
substantially equal increments of movement to 
a gradual rise in temperature, the said thermo 
responsive elements normally supporting the 
mercury Switch in an inclined position with the 
mercury at the end opposite the contacts and 
acting upon a predetermined amount of differ 
ential movement in the former case and upon a 
predetermined amount of joint movement in the 
latter case to rock the Switch past the horizontal 
and cause the mercury abruptly to be projected 
to the opposite end of the hollow body and in 
between the two contacts to effect a quick and 
positive electric connection therewith 

6. An electric circuit-closing device comprising 
the construction defined in claim 5, together with 
a guide arm mounted for vertical movement and 
pivotally connected to the mercury switch and 
acting to maintain the mercury switch in coop 
erative relation with the thermo-responsive ele 
ments. 

7. An electric circuit-closing device comprising 
a pair of contacts, a knife having an abrupt move 
ment from open circuit to closed circuit position 
and forced upon said movement into a sliding pos 
itive engagement with both of said contacts to ef 
fect a positive electrical connection, a rocking 
switch having an elongated hollow body contain 
ing a weight movable abruptly from One end to the 
other of the body when rocked from an inclined 
position past the horizontal, two thermo-respon 
sive elements, one of which has a thermo-respon 
sive movement slower than the other to a Sudden 
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rise in temperature and both of which respond 
with substantially equal increments of movement 
to a gradual rise in temperature, the said thermo 



4. 
responsive elements normally supporting the 
rocking switch in an inclined position and act 
ing upon a predetermined amount of differential 
movement in the former case and upon a prede 
termined amount of joint movement in the latter 
case to rock the Switch past the horizontal and 
cause the weight to move abruptly to the oppo 
site end of the switch, the said movement of the 
weight acting to give an abrupt further, rocking 

10 movement to the Switch and thereby effect the 
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abrupt movement of the knife from open circuit 
to closed circuit position. 

8. An electric circuit-closing device comprising 
the construction defined in claim, together with 
a guide arm mounted for vertical movement and 
pivotally connected to the rocking switch and 
acting to maintain the rocking switch in coop 
erative relation with the thermo-responsive ele 
ments. 
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