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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 i

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
is supported a flexible metallic bellows 5§, the
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plate 4 being formed with an external flange 6
whereby it is retained in position between a
jointing ring T 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 coperative position shown
in Fig. 1.

The outer end of the bellows 5 is secured to a
plate 10 which has a central boss [1 which is in-
ternally of hexagonal shape with a flat base. The
bellows is adapted to expand against the pres-
sure of a spring 12 which bears at one end
against the plate 10 and at the opposite end
against an annular disc 13 disposed around a nut
{4 mounted upon a screw threaded sleeve 15
which is fixed at one end in an insulating disc 16
fixed within the casing and registering a joint 17
between the members [ and 2 thereof. The nut
14 is fixed to a toothed wheel 18 between which
and the disc 13 there is interposed a ball thrust
race 19 and the toothed wheel is in mesh with a
pinion 20 fixed to a spindle 21, one end of which
is rotatably mounted in the casing member 2,
while the other end passes through a ring 22
suported by legs Tt on to the insulating disc 16
and screw threaded into the outer end of casing
member | and terminates in a head 23 having a
screw driver slot therein for the purpose of
enabling the pinion 20 and whee]l 18 to be ro-
tated to increase or decrease the compression of
spring 12.

Mounted within the sleeve 15 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 21 having a rounded end
which bears on the flat base of the hexagon
shaped aperture formed within the boss {1 in the
bellows plate 10. 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 10 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 t§ and prevents rotation of said nut within
the bellows plate and the round ended sleeve
27 allows the spindle 24 to take up a central
position within the sleeve 15 without binding
therein and for this purpose the hexagon nut 26
is made an easy fit within its seating.
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A disc 28a is mounted around the nut 26 and
bears against one end of a spring 24a whose
epposite end bears against a shoulder on the nut
14, the purpose of this spring being to maintain
the spindle 24, nut 26 and sleeve 27 in the posi-
tions shown in Fig. 1 relatively to the bellows
plate 10 and in particular to cause the spindle 24
and associated parts to follow the movement
of the plate as the bellows contracts. In Fig. 2,
the springs (2 and 24c and the wheel 18 are
shown in full for clearness.

Within the casing section | is mounted the snap
action switch mechanism which preferably, and
as -illustrated in Figs. 1 and 2, takes the form
described in my prior Patent No. 2,276,885,
granted March 17, 1942, in which the switch
construction is specifically claimed. This switch
is arranged in the present instance as follows:

The insulated disc 18 carries two fixed switch
contact elements 28¢ which, in the position
shown in Fig. 1, are out of engagement with a
movable contact member 29 carried on a ring 33
which surrounds the spindle 24. This spindle is
formed nesar its outer end with a double ramp

2! consisting of two frusto-conical portions :

placed base to base and surrounding this double
ramp are three radially arranged plungers 32
movably mounted in sockets 33 forming part of
the ring 80 and urged into engagement with the
said double ramp by a spring or springs 34.
. The ring 30 iz movable, as hereinafter de-
scribed, axially of the spindle 24 and is guided
by means of a rod 19 fixed in the dise {6. This
rod passes through a slot 89 in the disc 30, there-
by preventing the disc from turning, and is se-
cured at its outer end to the spring 34 which is
thus anchored in operative position relatively to
the plungers 32.

Each contact member 28a is linked by a plate
35 to one of a pair of rods 36 internally screw
threaded at each end (see Fig. 2). At the con-
tact end the plate 85 and rod 36 are held together
by a screw 31 while the other end of the rod is
screwed to & terminal rod 38 and soldered thereto
as shown at 39. The rod 38 has to pass through
the bellows plate 4 without making electrical
contact therewith but at the same time a pres-
sure joint has to be made at this point and this
is achieved by moulding to the rod a piece of
insulating material 40 having a coned portion
thereon which is pulled into a conical recess in
the said bellows plate by means of an-insulating
washer 41 and a hexagon terminal pillar 42 both
of which are screw threaded. onto the end of
the rod 38. Rods 35 and 38 are provided with
screw threaded connections to enable their com-
bined length to be adjusted so that the hexagon
at end 43 on rod 36 lies as level as possible with
the plate 35 when the screw 317 is tightened. The
plate 35 is flexible ‘and thus within reasonable
limits coinpensates for any assembling or manu-
‘facturing errors in the rods 36 and 38. There
are two terminal pillars 42, one for each terminal
28 and they are prevented from turning when
the terminal screw 44 is being tightened by en-
gaging in a hexagon socket 45 formed in a ter-
minal block 4§ which abuts against the bellows
base plate 4. ' :

The terminal block 48 consists of a disc of in-
sulating material having channels €3 moulded
therein (see Figs. 2 and 4) which serve to re-

ceive the electrical conductors 84 attached to the

terminal screws 44 situated at the inner ends of
-the said channels. )
The terminal base 46 is held in position by-a
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screw threaded sleeve 41 (Fig. 1) whose inner
end has an internally screw threaded portion 48
which engages a boss 43 formed centrally on the
outer side of the base plate 4. The sleeve 47
traps between a shoulder 58 formed thereon and
the terminal base 48, a spring washer 51 having
two upturned ears %2 each formed into a V-sec-
tion (see Fig. 4) to engage with splines 53 formed
in a cap 54 which engages the screw threaded
outer portion of the sleeve 47 and closes the outer
end of the portion 3 of the casing. The sleeve
47 is prevented from slacking off by a tab washer
55 (Fig. 4) which is secured in place by a hexagon
nut and tab washer bE.

The electric cable consisting of the conductors
£4 enters the casing through a conduit 57, the
metallic braidinz 83 which is required for screen-
ing being held between sleeves 59 and 68 and held
in position by a cap nut 8! engaging the exterior
of the conduit 87. The electrical screening is
completed by the casing portion 3 which is re-
tained in position on the cap ¥4 by spring rings
62-—63. The capillary tuhe 64 which is soldered
into the eentral opening in the bellows plate 4
is protected by a flexible steel conduit 65 and
as this conduit must be threaded on to the capil-
lary tube 84 assembly prior to soldering the said
capillary to the bellows plate;, a U-section  dis-

tance piece 86 is employed to make up the length

between the end of the conduit and the boss 49 of
the bellows plate. The outer end of the capiilary
tube and its protective sheathing are connected
to the phial 67.

In order to ensure that the capillary tube 64 is
in communication with the interior of the
bellows 5 under all conditions, the end of the boss
i1 is formed with spaced projections 85 which,
when the belicws is in its contracted position
(shown in Pig. 1), prevent the boss [1 from ¢los-
ing the end of the said capillary tube.

The ring 22 is formed integral with the three
hollow legs Tl whose inner eénds bear against the
outer face of the disc 18 which is formed with
passages 81 co-axial with the legs 11. Throtigh
the legs 71 and passages 81 pass screws 72 whose
inner screw threaded ends engage screw threaded
sockets formed in an inwardly directed flange 82
integral with the casing portion 2 thereby hold-
ing the ring 22 in fixed relationship with the disc
{6.  The inner portion of the ring 22 is screw
threaded and is engaged by & screw threaded ring
70 which constitutes an abutment for the ring
30 on its outward movements. In order to vary
the differential between cutting in and cutting-
out of the switch, the position of the ring 10 is
made variable and it'is locked in the desired po-
sition of adjustment by three screws 62 which,
due to an annular groove 59 turncd in the pe-
riphery of the ring 10, can throw a portion of
this ring out of pitch and thereby prevent ro-
tational movement thereof until the screws 68
are slackened. This operation is possible because
the entry portions of the screw sockets on the
outer side of the groove 58 are not threaded.

The mechanism above deseribed is completely
enclosed by the casing which is made air tight
by the trapped joints 17, 17 and 48. The first of
these joints is completed after the bellows 5 and
its associated parts have beén operatively assem-
bled, the completion of thie joint being madé by
screwing home the ring 8. The second ioint 47
is completed as the casing portion I is. screwed
onto the periphery of the ring 22, its innér. end
being guided by a portion of reduced. section on
the casing portion { -fittitg over ‘the jointing
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member 11. To facilitate this operation the cas-
ing portions I and 2 are formed externally with
serrations 13 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 14.

‘When the assembly is complete and the parts
adjusted to the positions required, a pressure test
is applied to ensure that thers are no leaks in
the casing and its jeints. For the purpose of this
test a passage 15 is provided in the bellows plate
4 and when the test has been satisfactorily com-
pleted a steel ball 16 is introduced to close the
passage 19 and is held in position by a screw 11
(Fig. 1) which is passed through an aperture in
the terminal block 46 and enfers a screw-
threaded socket co-axial with the passage 165.
The screw 17 is sealed and locked in position by
composition 718 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 § expands as the temperature of the
element to which the phial 61 is exposed in-

“creases. The beliows expansion is transmitted

through the plate 18 which, when the pressure -

within the bellows is sufficiently high, overcomes
the resistance of spring 12 and forces the spindle
24 to move towards the right (Fig. 1). This
action causes the plungers 32 to be moved radially
outwards by one portion of the double ramp de-
vice 81 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 28 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 28 is
shown in Fig. 2. When the bellows § contracts,
the spindle 24 is moved towards the left (Pigs. 1
and 2) until by another snap action movement
caused by the spring 34 as the plungers 32 ride
over the line of intersecticn of the two ramps

constituting the device 31, the switch contact

members 29 are moved 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 ensures 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 61.

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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bellows to said switch device, means for varying 75
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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 tem-
perature is to be controlled.

2. 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, a control
spring acting against said bellows 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 mem-
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 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 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
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. . .

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 hellows device both dis-
posed within said casing, means for sealing the
Jjoints 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 & metallic outer casing formed in a num-
ber of secticns, a thermally sensitive bellows de-
vice and & 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 seciions to prevent interference
with the operation of the bellows by changes of
atmespheric pressure and to form a complete
electrical goreening element, 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
2 piastic composition seal for subsequently closing
and sealing said aperture to ensiire operation of
said bellows and switch mechanism free from at-
moespheric pressure changes. :

8. A temperature sensitive control switch com-
prising a metallic outer casing formed in a num-
ber ¢f sections, a thermally sensitive bellows de-
vice and a snap action switeh mechanism adapted

to be operated by said bellows device both disposed 5:

within s#2id casing, means for sealing the joints
of gsaid casing sections to prevent interference
with the operation of the bellows by changes of
atmospheriec pressure and to form a complete elec-
trical screening element, said switch mechanism
including electrical connections and terminals en-
closed by one of said casing sections, and locking
me connecting centrally through said casing
section to said hellows device for securing said one
.casing section in position.

9. A temperature sensitive control switch coms=
prising a metallic cuter casing formed in a num-
har of sections, a thermally 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 cf the bellows. by
changes of atmospheric pressure and to form a
complete electrical screening element, said switch
mechanism 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 bears when the
switch is in openr condition, and adjustable . in

"said outer ring to vary the extent of movement

of said switch member.

10. A temperature sensitive control switeh com-
prising a casing formed of a plurality of sections
composed of electrical screening material, a ther-
mally sensitive bellows device disposed within said
casing, electrical switch mechanism also- disposed
within said casing and electrically séreened there-
by, and coacting with said bellows device, said
switch mechanism being accessible while said cas-
ing sections are relativély separated, and means
for jecining and sealing together the assembled
casing sections to protect said bellows device from
the influence of atmospheric 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-
mally sensitive bellows device enveloped by said
casing, electrical switeh mechanism envelopeg by
sald 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 conducters leading into said casing. and
connected to said switch raechanism, and having
means for electrically screening them.

. 12. A temperature sensitive control switch com-
prising a metallic outer casing formed in a num-
bér of sections, a snap action switch mechanism

disposed within said casing adjacent to one end

thereof, electrical conductors leading to said

switch mechanism, a thermaily sensitive metallic

bellows device also disposed within said casing, a
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 davice 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. : :
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