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- Our invention relates to new and useful im 
provements in control devices, and more particu 
larly to a device responsive to temperature for 
controlling an electric circuit, for example. 
An object of our invention is to provide a con 

trol device having a temperature responsive actu 
ating means, the operation of which is regulated 
Or Controlled in accordance with variation in a 
characteristic or condition of the atmosphere, 
Such as temperature or barometric pressure. 
Another object is to, provide a device of simple 

construction and which will operate efficiently. 
The inveration consists in the improved con 

struction and combination of parts, to be more 
fully described hereinafter and the novelty of 
which Will be particularly pointed out and dis 
tinctly claimed. 
In the accompanying drawing, to be taken as 

a part of this Specification, we have fully and 
clearly illustrated a preferred embodiment of 
our invention, in which drawing 

Figure 1 is a top plan view of the control de 
Vice embodying our invention, but with the cover 
member and certain temperature responsive op 
erating means removed; 

Fig. 2 is a view in Section. On the line 2-2 
of Figure 1, but showing the cover and tem 
perature responsive operating means in position, 
and 

Fig. 3 is a view in end elevation, but showing 
the cover member in Section. 

Referring to the drawing by characters of , 
reference, designates a base or back member 
which is Substantially rectangular and prefer 
ably of insulating material. Adjacent one end 
Of the base member there are laterally spaced 
bosses 2, 3. A plate member 4 of resilient sheet 
metal is Secured to the top faces of and extends 
between the bosses 2, 3. The member 4 is rigidly 
Secured to the bosses 2, 3 by screws 4a and is 
provided between the bosses 2, 3 with substantial 
ly parallel end slots 5, 6 which receive the up 
wardly projecting arms or poles 7 of a U-shaped 
permanent magnet 8. The plate member 4 has 
a tongue portion 9 formed between the slots 5 
and 6, which extends between the arms or mag 
net poles 7. The plate portion 9 is secured to 
the magnet by a rivet, or the like, O so that the 
plate member 4 supports the magnet 8. The 
rivet ?o also secures one end of a supporting 
bar or member to the magnet 8 and plate 
member 4. The supporting member f extends 
longitudinally of the base member in substan 
tially parallel overlying relation thereto and is 
preferably provided with depending side flanges 

(CI. 200-83) 
2 which make the member substantially rigid. 
The member 4 serves as a hinge or fulcrum for 
the member and flexibly connects the men 
ber to the base member . The member 
is also secured to the plate member 4 by a screw 
f3 which also extends through and serves to hold 
a contact supporting block 4 in position between 
the members 4 and f . The block 4 is prefer 
ably slotted at one end, as at 4, to receive a 
contact member f 5 which projects through the 
plate member 4 and the supporting bar if, being 
adjustably, screw-threaded therein. The sup 
porting bar f has secured adjacent its free end 
a switchblade or contact carrying arm 6 which 
extends toward and into overlying relation to 
the magnet 8 and is provided With a contact 
member 7 cooperable with the contact member 
15. The end portion 8 of the blade 6 which 
overlies the magnet 8 serves as an armature for 
cooperation with the magnet poles T. The blade 
6 is secured to the supporting member by 

Screws f9, or the like, the blade being insulated 

5 

5 

20 

from the Supporting member by a sheet of in 
sulating material 20. The blade 6 is provided 
with a permanent Set or is bent upwardly from 
the supporting member , as at 20, adjacent 

25 

the screws 9 so that the contact 7 is normally . 
out of engagement with the contact member 5 
by the inherent resilience of the blade. At the 
sides of the supporting member f there are lon 
gitudinally spaced supporting posts 2 rigid with 
and rising from the base member 1. A plate 
member 22 is secured to and seats upon the top 
ends of the posts 2 and overlies the blade 6, 
being substantially parallel with the base mem 
ber . Supported by the plate member 22 and 
by the posts 2 there is a power means 23 re 
Sponsive to temperature for operating the Switch 
blade 6. The means 23 preferably comprises a 
substantially cup-shaped container or casing hav 
ing a marginal flange 24 which seats upon and 
is secured to the plate member 22. The con 
tainer is provided with a movable wall 25 pref 
erably formed by the head or end wall of an ex 
pansible-collapsible metal bellows 26 which is se 
cured and sealed at its other end, as at 27, to the 
inner periphery of an annular flange 28 carried 
by a ring member 28a which fits within and is 
sealed to the inside face of the container. The 
sealed space between the wall of the container 
and the bellows 26 provides an expansible-col 
lapsible chamber 29. The chamber 29 is charged 
with a suitable volatile liquid which on expan 
sion and contraction due to changes in air tem 
perature to which the means 23 is subjected will 
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2 
move the end wall 25 relative to the plate mem 
ber 22. The chamber 29 may be charged by 
means of the usual filling tube 293 which is then 
sealed by solder or other suitable means. The 
end wall 25 is provided With a plunger or Operat 
ing member 30 of insulating material which ex 
tends downward through a guide aperture 3 in 
the plate member 22. The free end of the plung 
er has an axial extension or thrust rod 32 of 
reduced diameter providing on the plunger, a. 
downward facing shoulder 33 engageable with 
the blade 6. The rod 32 extends through aligned 
apertures in the blade 6, the insulating plate 
20, and the supporting member . The aper 
ture through the supporting member is sur 
rounded by a fiange 34 which serves to center or 
position one end of a coil spring 35 which abuts 
the underside of the member and seats at its 
other end in a receSS 358 formed in the top Or 
front face of the base member . The spring 35 
is held under compression between the base men 
ber and the Supporting member and nor 
mally tends to urge the supporting member and 
the blade 6 toward the temperature responsive 
means 23. 
porting member by the spring 35 is determined 
by an adjustment screw 36 extending through 
the bar and insulating member 20 and ad 
justably threaded in a slotted insulating block 
37 secured to the underside of the Supporting 
member by the screws 9. The adjustment 
screw 36 preferably abuts the underface of the 
plate member 22 between the posts 2. Move 
ment of the plunger. 30 by expansion of chamber 
29 is opposed by a coil spring 38 held under con 
pression and which seats at one end on the 
plate member 22 around the aperture 3 and at 
its other end engages the movable end Wall 25. 
The thrust rod 32 projects through the member 

and seats in a recess formed in the end face 
of a plunger or \operating member 39 which is 
positioned within the coil spring 35 and which 
extends through a guide aperture 40 in the base 
member ... Secured to the rear face of the base 
member opposite the power means 23, there 
is a Second power means having a cup-shaped 
container or casing 4 having a movable wall 42 
preferably formed by the head or end wall of 
an expansible-contractible metal bellows 43 which 
is secured and sealed at its other end, as at 43a, 
to the inner periphery of a flange 44 carried by 
a ring member 44a which fits within and is se 
cured and sealed to the Side Wall of the con 
tainer 4. The plunger 39 extends into the bel 
lows 43 and seats upon the end wall 42 for move 
ment thereby. The container 4 and bellows 43 
provide therebetween and within the container 
4f a sealed expansible-collapsible chamber 45. 
The chamber 45 is in communication with a bulb 

60 element 46 by means of a tube 4 Secured by a 
fitting 48 to the container 4. The chamber 45 
and bulb 46 are charged with a suitable expan 
sible-contractible fluid, which may be either a liq 
luid or a gas, which will be responsive to varia 
tions in a characteristic of the atmosphere. 
The operation of our control device is as foll 

lows: The device is connected in a circuit to be 
controlled with one lead wire secured to the blade 

70 
6 at one of the screws f9 such that current will 
be transmitted through the blade 6 to the con 
tact member . The other lead wire of the 
circuit is connected to the plate member 4 by 
one of the screws 4a with current flowing to the 
contact member 5 through the plate member 

and supporting member 2. The screw 36 

The extent of movement of the Sup 

2,044,729 
is adjusted to determine the temperature at 
which it is desired to make circuit at the contact 
members 5 and 7. As the temperature sur 
rounding the means 23 increases, the volatile liq 
uid in the chamber 29 will expand, collapsing 
the bellows 26 against the opposing force of the 
spring 38. Expansion of the chamber 29 will 
move the plunger 30 toward the blade 6 and the 
shoulder 33 into engagement therewith to flex 
the blade against its inherent resilience, mov 
ing the armature 8 toward the magnet poles 7. 
As the armature 8 is moved into the magnetic 
field, the field strength acting on the armature 
will increase and prior to the engagement of the 
contacts , f 5 the magnet poles T will overconnie 
the resilient force of the blade 6 to make con 
tact between the members 5 and 7 with a quick 
and Substantially Snap action. The expansive 
force of chamber 29 acting on the plunger 30 
to move the blade 6 to make contact is regul 
lated by the opposing force exerted by the plung 
er 39. 
controlled by the fluid in the chamber 45. The 
chamber 45 may be charged with a gas such as 
nitrogen at atmospheric pressure so that the 
force acting on the plunger 39 will vary in ac 
Cordance with changes in atmospheric pressure. 
With the chamber 45 so charged, the operation 
of the plunger 30 by the temperature responsive 
means 23 will be compensated for changes in 
atmospheric pressure. Thus, any decrease in the 
atmospheric pressure acting on the wall 25 which 
Would result in a greater pressure of the liquid 
in chamber 29 on the plunger 30 at a given tem 
perature would be offset or compensated by the 
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The force exerted by the plunger 39 is 

25 

30 

35 
opposing force of the fluid in the chamber 45 
acting through the plunger 39 in opposition to 
movement of the plunger 30 since the chamber 
walls 25 and 42 are of equal area. 
The chamber 45 and bulb 46 may be charged 

With a Suitable volatile liquid responsive to varia 
tion in temperature. When so charged, the blade 
6 will be operated in response to a differential 

between the temperature surrounding the means 
23 and the temperature surrounding the bulb 46. 
The force acting on the plunger 39 due to the 
volatile liquid in the chamber 45 and the bulb 46 
will vary in accordance with the temperature 
surrounding the bulb 46. The force acting on 
the plunger 30 due to the volatile liquid in the 
chamber 29 Will vary in accordance with the 
temperature Surrounding the responsive means 
23. In order for the plunger 30 to be moved 
by the wall 25, the spring 38 must be overcome, 
the force of the Spring 38 determining the dif 
ferential between the forces acting on the plung 
er 30 and on the plunger 39 which must obtain 
in order for the plunger 30 to move the blade 
f6. The temperature surrounding the means 23 
which will cause operation of the blade 6 to 
make circuit at a given temperature of the bulb 
46 must increase in order to actuate the switch 
blade upon an increase in the temperature sur 
rounding the bulb 46. The temperature at which 
the means 23 will actuate the Switch blade 6 
varies in accordance with variation of the tem 
perature surrounding the bulb 46, because the 
force acting on the plunger 39 responsive to the 
temperature of bulb 46 determines the force 
which must be exerted by means 23 and there 
fore the temperature surrounding the means 23 
which will overcome the force of plunger 39 and 
actuate the Switch blade. 

irrespective of whether the chamber 45 is 
charged with a gas or a volatile liquid, the dif 
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ferential operation of the control device, that is, 
the difference in the number of degrees varia 
tion between making and breaking contact be 
tween the members 5 and l, may be controlled 
by adjustment of the contact member 5. This 
variation in differential results from controlling 
the air gap between the armature 8, and the 
magnet poles 7; the closer the armature f8 to the 
magnet when contact is made, the greater Will 
be the holding force of the magnet, and there 
fore the greater the differential. The range of 
the control device may be regulated by the ad 
justment screw 36 to vary the position of the 
blade 6 with respect to the shoulder 33 of plung 
er 30 So as to require greater or less expansion 
of the chamber 29 in order to move the blade 6. 
The spring 35 which resiliently supports the 
member not only cooperates with the screw 
36 to regulate the position of the Supporting 
member and therefore of the blade 6 with 
respect to the plunger 30, but also serves as a 
safety means to permit overtravel of the plunger 
30. If the plunger 30 continues to move after 
contact is made, the member is free to move 
toward the base member upon compression of 
Spring 35 due to the flexible plate member 4. 
What we claim and desire to secure by Letters 

Patent of the United States is: 
1. A control device comprising a base member 

having an aperture therethrough, automatically 
acting power means positioned on the opposite 
Sides of Said base member and alined with said 
aperture, a supporting member pivotally mount 
ed on said base member and having an aperture 
therethrough allined with said first-named aper 
ture, a resilient switch blade secured to said sup 
porting member and having an aperture there 
through alined with said apertures, a contact 
member carried by Said supporting member and 
cooperable with said blade, a thrust member ex 
tending through said apertures and operatively 
connecting said power means, and means on said 
thrust member engageable with and for actuating 
Said blade. 

2. A control device comprising a base member 
having an aperture therethrough, automatically 
acting power means positioned on the opposite 
sides of said base member and alined with said 
aperture, a supporting member pivotally mount 
ed on said base member and having an aperture 
therethrough alined with said first-named aper 
ture, a resilient Switch blade Secured to said Sup 
porting member and having an aperture there 
through a lined with said apertures, a contact 
member carried by Said supporting member and 
cooperable with said blade, a thrust member ex 
tending through said apertures and operatively 
connecting said power means, a helical coil Spring 
surrounding said thrust member and interposed 
between said base member and said supporting 
member whereby to permit overtravel of said 
thrust member, and means on Said thrust member 
engageable with and for actuating said blade. 

3. A control device comprising a substantially 
flat plate member defining a base, an elongated 
supporting member pivotally secured at one end 
to said base and extending longitudinally thereof, 
a resilient sheet metal switch blade secured to 

said Supporting member and extending toward 
said one end, a contact member carried by said 
Supporting member and cooperable with said 
blade, said blade and said supporting member 
having allined apertures therethrough, said base 
having an aperture therethrough registering with 
said apertures, a thrust member extending 
through all of said apertures, said thrust mem 
ber having a shoulder in Overlying engageable re 
lation to and for actuating said switch blade, and 10 
oppositely disposed casing members secured to op-f 
posite faces of Said base, each casing member 
having a movable wall and containing an expan 
sible fluid, said walls being allined with and en 
gaging said thrust member for actuating said 5 
SWitch blade. 

4. A control device comprising a base member, 
a pair of opposed automatically acting power 
means carried by said member, a thrust member 
positioned between and operatively connecting 20 
said means such that said thrust member is 
moved by the differential of the forces of said 
pOWer means, a Supporting member extending 
thransversely to Said thrust member and posi 
tioned between said power means, means pivotally 25 

5 

Supporting Said Supporting member adjacent one 
of its ends, means to hold said Supporting men 
ber in position relative to said base member, a 
movably mounted Switch blade extending longi 
tudinally of said supporting member and fixed 30. 
thereto, a contact member carried by said Sup- - 
porting member and cooperable with said blade, 
and means on said thrust member engageable 
With and Operable to actuate Said blade. 

5. A control device comprising a base member, 35 
a pair of Opposed automatically acting power 
means carried by said base member, a separable 
thrust member positioned between and operative 
ly connecting said power means, one part of said 
thrust member terminating in a reduced end por- 40 
tion longitudinally engaging the other part of said 
thrust member, a supporting member positioned 
between said power means and having an aperture 
freely receiving said reduced portion. Such that 
Said thrust member is reciprocatory relative to 45 
Said Supporting member, and a movable switch 
blade fixed to Said Supporting member and oper 
able by said thrust member. 

6. A control device comprising a base member, 
a pair of opposed automatically acting power 50 
means carried by Said base member, a separable 
thrust member positioned between and operative 
ly connecting said power means, one part of said 
thrust member terminating in a reduced end por 
tion longitudinally engaging the other part of 55 
said thrust member and defining an annular 
shoulder, a supporting member positioned be 
tween said power means and having an aperture 
freely receiving said reduced portion such that 
said thrust member is reciprocatory relative to 60 
said Supporting member, and a movable switch 
blade fixed to said supporting member and posi 
tioned between said shoulder and said supporting 
member, said shoulder being operable to engage 
and actuate Said blade. 65 

LEWIS W. EGGLESTON. 
EARNEST J. DILLMAN. 

  


