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This invention relates to temperature sensitive 
control switches and has for its object to provide 
an improved construction or arrangement of elec 
trical thermostat whose function is to make or 
break circuit as temperature rises and falls and 
which is designed so that its operation is un 
affected by atmospheric pressure changes and 
it is Screened against interfering with adjacent 
radio apparatus. 
According to the invention a temperature 

Sensitive control switch is provided wherein a 
thermally sensitive bellows device and a Snap ac 
tion Switch mechanism, adapted to be operated 
by movement of said bellows device are screened 
against interference with radio apparatus by en 
closing them within a metal case whose closure 
element or elements are sealed to prevent inter 
ference With the operation of said bellows by 
changes of atmospheric pressure. 
According to one form of the invention the 

improved temperature Sensitive control Switch 
comprises a Snap action Switch mechanism 
mounted adjacent one end of a metallic casing, 
a thermally sensitive metallic bellows device also 
disposed within said casing and operatively con 
nected to said switch mechanism a capillary 
tube sealed into the said casing and electrically 
Screened connecting the said bellows device with 
means exposed where the temperature is to be 
controlled and means for sealing said casing 
against the effects of atmospheric pressure 
changes. 

Reference Will noW be made to the accompany 
ing drawings which illustrate by way of ex 
ample a switch constructed according to the 
invention and in which 

Fig. 1 is a longitudinal section showing the 
Switch Open, 

Fig. 2 is a section taken on the line 2-2 of 
Fig. 4 substantially at right angles to Fig. 1 and 
showing the SWitch closed, 

Fig. 3 is a croSS Section taken on the line 
3-3 of Fig. 1, and 

Fig. 4 is a cross section taken on the line 4-4 
of Fig. 2. 

In the construction illustrated, the SWitch and 
its co-operating components are mounted within 
a casing which is preferably made aS an 
aluminium die casting for lightness and consistS 
of three parts namely: An end element , a mid 
dle portion 2 and an end cover 3. 
Within the middle portion 2 of the casing is 

mounted a flanged metal plate 4 within which 
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plate 4 being formed With an external flange 6 
Whereby it is retained in position between a 
jointing ring 7 and a locking ring 8 which has 
Screw threaded engagement With the inner Wall 
of the casing member 2. For convenience in as 
sembly a dowel pin 9 is provided which engages 
the casing member 2 and the plate 4 to prevent 
turning of the plate when the locking ring 8 is 
being rotated into the operative position shown 
in Fig. 1. 
The Outer end of the bellows 5 is secured to a 

plate O which has a central boss which is in 
ternally of hexagonal shape with a flat base. The 
bellows is adapted to expand against the pres 
sure of a spring 2 which bears at one end 
against the plate 0 and at the opposite end 
against an annular disc 3 disposed around a nut 
4 mounted upon a screw threaded sleeve 5 

Which is fixed at one end in an insulating disc 6 
fixed within the casing and registering a joint 7 
between the members f and 2 thereof. The nut 
4 is fixed to a toothed wheel 8 between which 
and the disc 3 there is interposed a ball thrust 
race 9 and the toothed wheel is in mesh with a 
pinion 20 fixed to a spindle 2, one end of which 
is rotatably mounted in the casing member 2, 
while the other end passes through a ring 22 
Suported by legs 7 on to the insulating disc 6 
and Screw threaded into the outer end of casing 
member f and terminates in a head 23 having a 
Screw driver slot therein for the purpose of 
enabling the pinion 20 and wheel fB to be ro 
tated to increase or decrease the compression of 
spring 2. 
Mounted within the sleeve 5 is an operating 

Spindle 24, freely mounted in Said sleeve and 
terminating at one end as a screw threaded por 
tion 25 which carries a lock nut 26 on to which 
is forced a sleeve 27 having a rounded end 
Which bears on the fiat base of the hexagon 
shaped aperture formed within the boss in the 
bellows plate 0. The other end of the spindle 24 
is provided With a head 28 having a screw driver 
slot therein which enables its length in relation 
to the said bellows plate 0 to be adjusted, the 
Spindle being locked in any set position by the 
lock nut 26. The hexagon formed on this lock 
nut engages the hexagon shaped recess in the 
boss and prevents rotation of said nut within 
the bellows plate and the round ended sleeve 
2 allows the spindle 24 to take up a central 
position within the sleeve 5 without binding 
therein and for this purpose the hexagon nut 26 

is supported a flexible metallic bellows 5, the 55 is made an easy fit within its seating. 
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member 7. To facilitate this operation the cas 
ing portions and 2 are formed externally with 
Serrations 73 by means of which these compo 
nents can be tightened relatively the one to the 
other and the exterior of the joint betWeen them 
is sealed by a band 4. 
When the assembly is complete and the parts 

adjusted to the positions required, a pressure test 
is applied to ensure that there are no leaks in 
the casing and its joints. For the purpose of this 
test a passage 75 is provided in the bellows plate 
4 and when the test has been Satisfactorily com 
pleted a steel ball 76 is introduced to close the 
passage 75 and is held in position by a screw 77 
(Fig. 1) which is passed through an aperture in 
the terminal block 46 and enters a screw 
threaded socket co-axial With the passage 5. 
The screw 77 is Sealed and locked in position by 
composition 78 pressed and moulded into the 
aperture in the terminal block 46. After this 
sealing operation, the casing end 3 is positioned 
and locked in place by means of the cap 54, both 
of said elements having been loosely passed over 
the conduit 65 before fixture of the capillary tube 
64 to the bellows plate 4. 
In the operation of the device above described, 

the bellows 5 expands as the temperature of the 
element to Which the phial 6 is exposed in 
creases. The bellows expansion is transmitted 
through the plate O which, when the pressure 
Within the bellows is Sufficiently high, overcomes 
the resistance of Spring 2 and forces the Spindle 
24 to move towards the right (Fig. ). This 
action causes the plungers 32 to be moved radially 
OutWards by One portion of the double ramp de 
vice 3 until the Second coned surface comes into 
contact with the plungers, when the Spring 34 
comes into Operation to force the plungers in 
Wardly and impart a rapid movement to the ring 
30. Whereby the SWitch contact member 29 is 
brought into engagement With the members 28 
to close an electrical alarm or contact circuit. 
This position of the spindle 24, plungers 32, ring 
30 and SWitch contact members 28 and 29 is 
shown in Fig. 2. When the bellows 5 contracts, 
the spindle 24 is noved to Wards the left (Figs, 1 
and 2) until by another snap action movement 
caused by the Spring 34 as the plungers 32 ride 
over the line of intersection of the two ramps 
constituting the device 3, the Switch contact : 
members 29 are noved out of engagement With 
the members 28 and return to the position shown 
in Fig. 1. The Sealing of the casing in the man 
ner above described en SUre:S that the bellOWS, 5 iS 
unaffected by atmospheric pressure changes 
Which may take place externally of the casing so 
that the device when Once accurately set will con 
tinue to function at the predetermined tempera 
ture communicated from the phial 67. 
The construction of the thermostatic switch 

above described and the screening of the cable 
84 prevents the SWitch from causing any inter 
ference with adjacent radio equipment and espe 
cially With the radio equipment of aircraft to 
which the compactness and lightness of the de 
vice renders the invention particularly applicable. 
We claim: 
1. A temperature Sensitive control SWitch, com 

prising a metallic casing formed in a number of 
jointed sections, a Snap action SWitch device dis 
posed within said casing and screened electrically 
thereby, an expansible metallic bellows also dis 
posed within Said casing, an axially movable 
spindle adapted to transmit the movement of said 
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the temperature at which the SWitch device Will 
operate, means for sealing the joints between the 
said casing sections to prevent interference with 
the bellows operation by changes of atmospheric 
pressure, electrical conductors connected to Said 
switch device and having means for electrically 
screening them, and a capillary tube Connecting 
the bellows with a phial exposed. Where the ten 
perature is to be controlled. 

2. A temperature sensitive control SWitch COIn 
prising a metallic outer casing formed in a nuIl 
ber of sections, a thermally sensitive bellows de 
vice and a snap action switch mechanism adapted 
to be operated by said bellows device both dis 
posed within said casing, means for sealing the 
joints of said casing sections to prevent inter 
ference with the operation of the bellows by 
changes of atmospheric pressure and to form a 
complete electrical screening element, a control 
Spring acting against said belowS device and re 
acting against a rotatable abutment member 
mounted in said casing and operable to Vary the 
stress of the spring when it is rotated, Said men 
ber being externally toothed and meshing With a 
pinion rotatably mounted in Said Casing, and 
means for rotating said pinion. 

3. A temperature sensitive control SWitch Conil 
prising a metallic outer casing formed in a num 
ber of sections, a thermally sensitive bellows de 
wice and a Snap action SWitch mechanism adapt 
ed to be operated by said bellows device both 
disposed within said casing, means for Sealing 
the joints of said casing Sections to prevent in 
terference With the operation of the bellows by 
changes of atmospheric pressure and to form a 
complete electrical Screening element, Said Snap 
action switch mechanism comprising a pair of 
fixed Switch contacts, a terminal block at one 
end of said casing and having SWitch terminals 
mounted therein, adjustable connecting rods 
Sealed into said casing and interconnecting said 
Switch contactS and terminals, electrical con 
ductors connected to said terminals and having 
means for screening them externally against 
electrical interference, and a clamping sleeve 
through Which said conductors are led into the 
casing. 

4. A temperature Sensitive control Switch com 
prising a metallic Outer casing formed in a num 
ber of Sections, a thermally sensitive bellows de 
Vice and a Snap action Switch mechanism adapted 
to be operated by said bellows device both dis 
posed Within said casing, means for sealing the 
joints of said Casing Sections to prevent inter 
ference With the operation of the bellows by 
changes of atmospheric pressure and to form a 
complete electrical Screening element, said Switch 
mechanism comprising a Spindle having means 
for adjusting its length relatively to said bellows, 
guiding means for said spindle, and means for 
locking said Spindle in adjusted position, said 
means engaging Said bellows to prevent rotation 
of the Spindle and locking means and permitting 
movement of the spindle freely in an axial di 
rection within Said guiding means and without 
binding therein. 

5. A temperature sensitive control switch com 
prising a metallic outer casing formed in a num 
ber of Sections, a thermally sensitive bellows de 
Vice and a Snap action SWitch mechanism adapt 
ed to be operated by said bellows device both 
disposed within said casing, means for sealing 
the joints of Said casing sections to prevent inter 
ference with the operation of the bellows by 

bellows to said switch device, means for varying 75 changes of atmospheric pressure and to form a 
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complete electrical Screening element, a fixed 
base plate in said casing Supporting said bellows 
device, a terminal block, a locking sleeve for 
holding said block against said base plate, the 
inner end of Said sleeve engaging said base plate, 
a cap mounted around said sleeve and retaining 
one end Section of Said casing in position, and 
locking elements held in position by said sleeve 
and engaging said cap for holding it against 
rotation. V- 

6. A temperature sensitive control Switch com 
prising a metallic outer casing formed in a num 
ber of sections, a thermally sensitive bellows de 
Vice and a Snap action SWitch mechanism adapted 
to be operated by said bellows device both dis 
posed Within said casing, means for sealing the 
joints of Said casing sections to prevent inter 
ference with the operation of the bellows by 
changes of atmospheric pressure and to form a 
complete electrical screening element, said casing 
being made in detachably interconnected sections, 
One of Which encloses said switch mechanism and . 
is rotatable into close engagement with an adja 
cent casing Section which encloses said bellows 
device, and a sealing element interposed between 
the abutting edges of said sections, and a second 
Sealing element surrounding the plane of contact 
between said edges. 

7. A temperature sensitive control switch com 
prising a metallic outer casing formed in a num 
ber of Secticns, a the mally sensitive bellows de 
Vice and a Snap action switch mechanism adapted 
to be operated by said bellows device both disposed 
Within Said casing, means for sealing the joints 
of said casing sections to prevent interference 
with the operation of the bellows by changes of 
atricSphelic pressure and to form a complete 
electiical s3reening aleinent, one of said casing 
sections enclosing said Switch mechanism and an 
adjacent casing Section enclosing said bellows de 
vice and having an end Wall forming a base plate 
for the bellows device, a sealing element inter 
posed between said adjacent casing section and 
said base plate, said base plate having an aper 
ture formed therein to enable the same casing 
Sections to be pressure tested after assembly, and 
a siastic composition Seal for subsequently closing 
and Sealing Said aperture to ensure operation of 
said bellows and Switch mechanism free from at 
nospheric pressure changes. - 

8. A temperature sensitive - control Switch com 
prisinig a metallic outer casing formed in a num 
ber Cf. Sections, a thernally sensitive bellows de 
vice and a snap action SWitch mechanism adapted 
to be operated by said bellows device both disposed 
within said casing, means for sealing the joints 
of said casing sections to prevent interference 
with the Operation of the bellows by changes of 
atmospheric pressure and to form a complete elec 
trical screening element, said Switch mechanism 
including electical connections and terminals en 
closed by one of said casing sections, and locking 
in eans connecting centrally through said casing 
section to said bellows device for securing said one 
casing section in position. 

9. A temperature sensitive control switch com 
prising a metallic outer casing formed in a num 
ber of sections, a thernally sensitive bellows de 
vice and a snap action Switch mechanism adapted 
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to be operated by said bellows device both dis 
posed within Said casing, means for sealing the 
joints of said casing Sections to prevent inter 
ference With the operation of the belows by 
changes of atmospheric pressure and to form a 
complete electrical screening element, said Switch 
nechanism including a mobile SWitch member, 
and an outer Screw threaded ring mounted with 
in one of said casing sections, and a screw thread 
ed ring mounted Within said outer ring and 
against which said Switch member bear's When the 
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switch is in open condition, and adjustable in 
said outer ring to vary the extent of movement 
of said switch ninenber. 

10. A temperature sensitive control switch com 
prising a casing formed of a plurality of sections 
composed of electrical screening material, a ther 
inally seisitive bellows device disposed within said 
casing, electrical switch mechanism also disposed 
Within said casing and electrically screened there 
by, and coacting with said bellows device, said 
switch mechanism being accessible while said cas 
ing sections are relatively separated, and means 
for joining and sealing together the assembled 
casing sections to protect said bellows device from 
the influence of atinospheric pressure changes 
and to complete the electrical screening of said 
switch mechanism. 

11. A temperature sensitive control SWitch com 
prising a casing formed of a plurality of sections 
composed of electrical screening material, a ther 
inally sensitive bellows device enveloped by said 
casing, electrical Switch nechanism enveloped by 
said casing and electrically Screened thereby, and 
coacting with said bellows device, adjusting means 
for said switch mechanism enveloped by the cas 
ing but accessible while said casing sections are 
relatively separated, means for joining and sealing 
together the assembled casing sections to com 
plete the envelopment of and protect said bellows 
device from the influence of atmospheric pres 
sure changes and to complete the electrical 
screening of said Switch mechanism, and elec 
trical conductors leading into said casing and 
connected to said switch Ciechanism, and having 
neans for electrically screening then. 
i2. A temperature sensitive control switch com 

prising a metallic outer casing formed in a num 
er of sections, a Snap action SWitch mechanism 

disposed within said casing adjacent to one end 
thereof, electrical conductors leading to said 
switch mechanism, a thermally sensitive metallic 
bellows device also disposed within said casing, a 
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spindle arranged to be actuated by said bellows 
device and communicating with said switch mech 
anism, adjusting means for determining the tem 
perature at Which Said SWitch mechanism Will Op 
erate, a capillary tube sealed into said casing to 
connect said bellows device With means exposed 
where the temperature is to be controlled, means 
for protecting said capillary tube, means for elec 
tricaliy Screening said electrical conductors, and 
means for sealing the joints between the casing 
sections and the casing as a whole after assembly 
against the effects of atmospheric pressure 
changes. w 
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