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This invention relates to magnetic switches,
and more particularly to magnetic switches hav-
ing the contacts therein operating in an evacu-
ated tube, or in a tube.filled with an inert gas.
In switches operating in air and used in cir-
cuits carrying relatively heavy currents, there is
arcing and oxidation at the switch points, result-
ing in increased resistance in the points, and
deterioration, shortness of life, and decreased
10 utility. In air conditioning systems and large
heating and ventilating plants, the control de-
vices operate fans, spray discharge pumps, stoker
motors and other similar devices, which require
relatively heavy operating currents, and with

15 these currents the deterioration of a switch with
air-exposed contacts is rapid.

In the present invention, I provide a switch in
which the switch contacts operate in a vacuum
tube, or in a tube filled with an inert gas. The

20 tube, in the preferred form of the invention, is
of such form as to be inserted into a suitable
socket connected into the circuit between the
device controlled by the switch and the source of
current therefor. The switch contacts are dis-

25 posed within the tube, and are normaslly resil-
iently spaced apart, one of the contacts being
suppcrted on the free end.of a leaf spring. It
is to be understood, of course, that the switch
may be of the normally closed type within the

30 scope of the present invention, in which case
the contacts will be opened in the manner here-
inafter described in connection with the closing
of these contacts.

The movable contact spring is also provided

35 with an armature, which is adapted to be at-
tracted by a magnet coming into proximity there-
to for closing the contacts with a snap action,
this action being described in detail in the co-
pending application of Harold A. Mantz, Serial

40 No. 548,088, filed July 1, 1931. Also, because of
the tension in the spring member when the con-
tact is engaged, the removal of the magnet will

‘cause a snap opening of the contacts at the

point at which the spring tension is in excess of

45 the magnetic attraction. This is highly desir-

. able, since the snap -action of the contact will

materially decrease any arcing which might be

" present. .

In the present invention, the means for caus-

50 ing movement of the magnet for opening and
closing the switch is provided by a thermally
sensitive bimetallic strip, which carries a perma-
nent magnet, althcugh it is to be understood
that any other type of actuating means might

5

55 be used, such ‘as a humidity-sensitive device, a -
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pressure responsive diaphragm, or the like. The
movement of the permanent magnet in response
to temperature changes or the like, causes the
magnet to assume g position whereby the arma-
ture of the contact spring will be attracted for
closing the contacts, and thus completing the
circuit to the device controlled by the switch.
As this controlled device functions to compensate
for movement of the magnet, the magnet will
tend to return to its normal position, and, when
it reaches a position such that the magnetic at-
traction is less than the tension of the leaf
spring supporting the movable contact, the cir-
cuit will be opened by the snap action of the
movable contact away from the permanent
contact.
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The invention is of particular use in connec- -

tion with room thermostats, oven and furnace
controls, and temperature limiting controls, and
may be employed in a two-wire control system,
as shown, or in a system employing more than
one control circuit, in which case additional
armatures and contacts are provided.

It is an object of the invention to provide a
switch for effecting control of an electric circuit
which is small, compact and fully enclosed, and
which may be easily mounted in a thermostat
or other control device.

Another object of the invention is to provide
a switch unit which may be easily replaced, and
which requires no adjustment of parts or con-
nections when placed in operating position.

Another object of the invention is to provide,
in combination with a switch unit, a socket for
receiving the unit and securing it in position with
respect to a thermally responsive member or simi-
lar actuating means.

Another object of the 1nvent10n is to provide
means for causing the switch to open and close
the circuit at different points within a given ther-
mometric range, or in response to a predeter-
mined or preselected pressure or humidity condi-
tion, in order to provide for variation in the re-
sponse of the controlled device in accordance with
any predetermined condition desired.

Other objects and advantages of the invention
will appear more fully from the following de-
tailed description, which, together with the ac-
companying drawings, will disclose to those
skilled in the art the particular construction and
operation of a preferred embodiment of the in-
vention. .

In the drawings:

- PFigure 1 is a diagrammatic view of a switch,

({
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2 .
showmg the principles of operation of my inven-
tion;

Figure 2 is a sectxonal elevational view of a
switch unit mounted in position for use in con-
nection with a thermostat or other type of con-~
trol device;

Figure 3 is an end elevatlon of the device shown
in Figure 2;

Figure 4 is & sectxonal view of the switch unit v

showing the base portion thereof;

Figure 5 is a sectional view showing the sw1tch
unit mounted in a room thermostat or similar
appliance;

Figure 6 is a plan view of the selecting mecha-
nism for use in the thermostat shown in Figure
5; and

Figure 7 is a prospective view ‘of the magnet
carried by the thermally sensitive member and
used in connection with the embodiments of
Figures 2 and 5.

Referring now in detail to Figure 1, I have dis-
closed a container or casing for the switch parts,
indicated by the reference numeral 10, the con-
tainer being formed of glass, quartz, or other suit-
able non-magnetic material. For high tempera-
ture conditions, pyrex glass or non-fusible ma-
terial may be used. The container 10 is provided
with a terminal lead 11, -which is cemented or
otherwise secured and sealed in an extending por-

tion 12 of the casing. The lead 11 is provided’

with a down-turned portion upon which a contact
13 is mounted, the contact 13 being disposed ad-
jacent the side wall of the casing.

At its opposite end the casing 10 is provided

' with a second Jead 14, suitably secured and sealed’

in an extending portion. 12’ of the casing, and
the lead 14 is provided, adjacent its end, with
a cantilever leaf spring member 15, which is sol-
dered, riveted, or otherwise suitably secured to
the end of the lead 14. At the end of the spring
member 15 is a second contact 16, which is adapt-
ed to engage the contact 13 for closing the. cir-
cuit controlled by this switch. ' ‘
The spring 15 is also provided with an armature
17 secured to a flattened portion thereof, which

. armature is formed of magnetlc material such

)

6
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as soft iron or the like.

Disposed beneath the casing 10 is a thermally
sensitive member 18, which preferably comprises
a pair of metal strips suitably secured together,
the strips having different coefficients of expan-
sion. At one end of the member 18 a supporting
block 19 is positioned, for securely holding this
end of member 18 in position.
magnet 20, shown in the form of a horseshoe
magnet, is mounted, by means of the staple mem-
ber 21, to the other end of the thermally sensi-
tive member 18, and extends upwardly toward
the casing 10.

Upon variations in temperature, the member
18 is adapted to warp to the position shown in
dotted lines in Figure 1, and, as the magnet ap-
proaches the casing 10, the attraction of the

_ armature by the magnet is sufficient to force the
- armature downwardly, into the position shown

in dotted lines, to engage the contact 16 with the
contact 13. This results in tensioning the spring
member 15.. The circuit being closed, a suitable
control device is actuated for varying the tem-
perature, and upon rectification of the condition
which caused the member 18 to warp upwardly,
the member will tend to draw away from the
casing 10, and, at the point at which the magnetic

attraction between the armature 17 and the mag- -

net 20 is not as great as the {ension in the spring

A permanent .
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15, the contact 16 will snap away from the con-
tact 13, and the circuit will be broken. This
cycle of operation may be continued indefinitely.
Having described diagrammatically the man-
ner in which the switch of the present invention 80
operates, I will now describe the same as em-
bodied in a suitable control device. Considering
in detail Figures 2, 3, and 4, I have shown the
switch in connection with a limit control for lim-

_iting the-maximum temperature to be attained in 83

& given enclosure. In this embodiment, I have
disclosed the device as mounted upon a support-
ing wall 23, the device being insulated from the
wall by means of an insulating washer 24 dis-

_posed between an outer flange 25 of the housing g¢g

or .casing 26 and the wall 23.  The housing 26
is preferably cylindrical in form, and is provid-
ed with an enlarged recessed portion adapted to

_receive the socket 27 which supports the switch

unit, indicated in its entirety by the numeral 28. g5
The housing 26 is secured to the wall 23 by means
of a plurality of screws or other securing mem-
bers passing through the openings.29 formed in
the flange 25. 'The socket 27 is secured to the in-
terior of the housing 26 by means of a plurality 159
of cap screws 30, which extend through a flange
31 of the socket and which are threaded into a
suitable shoulder formed in the housing 26. An
annular washer 32, which may be of insulating
material if desired, is disposed between the socket 15
27 and the housing 26, and both the socket and
housing are formed of bakelite or other similar
insulating material.

The housing 26 is provided with a laterally ex-

" tending opening 33, which is adapted to receive 3:9

the armored cable 34 within which the conduc-
tors 35 and 36 are disposed. These conductors
are secured to a pair of contact studs or terminal
bushings 37 extending to the interior of the socket
27, there being a contact spring 38 mounted on j15
the inner end of each of the bushings 37. These
contact springs 38 are adapted to be engaged by
projecting studs. 39 carried upon the base 40
of the switch unit. A cover plate 41 is adapted
to be secured to the outer end of the casing 26, 199
and is held in position by means of the screw 42.
A set screw 43 is provided for holding the armored
cable 34 in position with respect to the housing 26.

Considering now in detail Figure 4, in which I
have shown a sectional view of the switch unit, 195
this unit comprises the casing 44, which casing is
provided with a base 40 formed of insulating ma-
terial, and preferably hollow. Cement, or other
suitable binder 45 is provided for securing the
casing 44 to the base 40, as is well known in the
electric light and radio art. A secondary glass
support 46 is provided which has the extending
legs 47 secured in the cement or other suitable
binder 45. Terminal leads 48 extend from the
contact studs 39 inwardly to the glass support 135
46, one of .the leads terminating in a down-
turned terminal portion 49 having a contact por-
tion 50 formed thereon. The other lead extends
forwardly and is provided with a contact spring
support 51 terminating at its outer end in an up-
turned portion adapted to support the contact
spring 52, which corresponds to the spring 15 in
Figure- 1. The spring 52 'z proviaed with the
armature 53, and with the contact portion 54,
so that upon attraction of the armature 53 by the
magnet, the contact 54 will engage the contact 50
for closing the circuit.

The base 40 is provided with an extending pin
member 55, which passes through a suitable key-
way formed in the socket 27 for securing the y5q
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switch unit in the socket with the studs 39 engag-
ing the contact springs 38 of the bushings 37.
This is a well known expedient.

Returning now to Figure 2, the socket 27 also
supports a heat insulating washer 57, which wash-
er forms a closure for one end of the cylindrical
bimetallic support 58 which extends outwardly
through an opening 59 formed in the wall 23, and
which is provided, at its end, with a depressed
portion 60 adapted to receive one end of the ther-
mally sensitive member 61. This member is se-
cured to the depressed portion 60 of the support
58 by means of a rivet 62.

The thermally sensitive member 61 is in the
form-of -a helix which encircles the outer end of
the switch unit 28, and which carries at its oppo-
site end a permanent magnet 63, of the form
shown in detail in Figure 7. The magnet 63 is se-
cured to the end of the thermally sensitive mem-
ber 61 by means of a rivet 64, which extends
through an opening 65 formed in the magnet, the
magnet being slotted, as indicated at 66 in Figure
7, to provide two arms for forming a substantially
horseshoe type of magnet. The magnet is also
provided with the upturned ends 87 for allowing
the magnet to approach to close proximity to the
armature 53 carried by the contact spring 52.

In operation, variations in temperature will
cause the helically coiled thermally sensitive
member €1 to expand or contract, causing rotary
motion of the magnet 63 about the casing 44 of
the switch unit 28. This permits the magnet to
approach close proximity to the armature 53, and,
the magnet attracting the armature will cause it
to move downwardly to provide contact between
the contact 54 and the contact 50 of the switch
unit. This completes a circuit through the studs
39, contacts 38, and conductors 35 and 36 leading
to the control device and to the current supply
source. Upon operation of the control device, the
temperature will be changed, and reverse actua-
tion of the member 61 will take place, causing the
magnet 63 to be moved away from the armature
53, thus releasing the armature and opening the
circuit because of the tension in the spring mem-
ber 52.

It is desirable, in the device of this type, to
provide means for causing the switch to respond
to any desired or predetermined temperature,
and for this purpose I have provided the flange
25 of the casing 26 with a température scale,
indicated generally by the numeral 69, which
temperature, scale is disposed upon the wall por-
{ion of the flange 25, and which, in this embodi-
ment, extends from 100 to 500 degrees. It is
obvious, however, that any suitable temperature
range might be provided, and the device may
function over any desired range of temperature.
A pointer 70, which has its inner end secured to
the cylindrical support 58 by means of the screw
71, and which extends through a slot 72 formed
in the lower projecting portion 73 of the casing,
is adapted to be moved to the desired temperature
indication. Movement of the pointer 70 causes
rotation of the support 58 about the unit 28, thus
varying the position of the thermally sensitive
member 61 and consequently varying the posi-
tion of the magnet 67 with respect to the arma-
‘ure 53. It is thus apparent that the variation
in response of the unit will be controlled by the
movement of the magnet in accordance with the
movement of the pointer 70 to the desired or pre-
determined point. A slot 74 is provided in the
support 58, and is engaged by a pin 75 carried by

3

the socket 27, for aligning the support with re-
spect to the socket and the switch unit,

It is thus apparent that I havée provided a
temperature controlling device, in which the cir-
cuit for actuating {he control is opened or closed
by magnetic attraction due to movement of a
thermally sensitive member. This opening or

closing of the circuit by the switch is provided

at any predetermined point within' a given
thermometric range and the desired point can be
determined by means of the pointer 70 and scale
69. The switch unit 28 is compact, small, and
requires no adjustment of parts after once having
been constructed. ‘It is easily insertable within
the socket 27, and the studs 39 carried thereby

engage the contact springs 38 for insuring an -

efficient and shock proof electrical connection.
It is obvious that upon deterioration or breakage
of the unit 28, it may be readily removed, and an-
other uni: of the same type readily inserted with-
in the socket.

Referring now to the embodiment disclosed in
Figures 5 and 6, I have shown the switch unit
applied in connection with a room ‘thermostat.
In this embodiment, the housing is supported
upon the wall 80 by means of a plurality of mount-
ing screws 81 which extend through a flange
formed in the outer end of the housing 82, The
housing 82 is provided with an extending cylin-
drical portion 83 having an insulating bushing
84 supported thereby, the bushing serving as a
sleeve for permitting entrance of the conducting
cables 85 which lead to the terminal bushings 86
carried by the socket 87, which socket may be of
the same form as the socket 27 described in con-
nection with Figure 2,

The housing 82 is also provided with a eylin-
drical insulating washer 88, which extends about
the inner surface thereof, and which, toge‘her
with the insulating washer 89, serves to insulate
the interior of the housing from the heat to

which the thermally sensitive member is exposed,

The socket 87 is adapted {o receive switch unit
28, which is secured therein as described in con-
nection with Figure 2, and connection is effected
between the switch unit 28 and the terminal

‘bushings 86 of the conductors 85 in the manner

previously described.
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100

105

110

115

120

Extending over the outer flange of the housing -

82 is a thermostat hood 90, which is secured to
the housing by means of a plurality of mounting
bolts 91 which thread into the flange of the hous-
ing and into the supporting wall 80. The hood 90

is adapted to receive the thermostat support 92,

which is in the form of a .cylindrical member
having a depressed portion 93 for supporting one
end of the thermally sensitive member 94 by
means of the rivet 95. The support 92 is pro-
vided, at its outer end, with inturned edges 96,
to which are riveted a dial member 98, the rivets
99 extending between the dial member and the in-
turned edges 96 of the support 92. The central
portion of the dial member 98 is provided with 2

plurality of openings 100 for permitting the entry

of air to the thermally sensitive member 94 which
surrounds the switch unit 28. .
The dial member 98 is 21so provided with a dial
surface 101, which, as shown in detail in Figure 6,
i3 provided with suitable temperature marking
for positioning the dial member in any pre-
determined position for establishing a preselected
temperature within the enclosure in which the
temperature is-being controlled by the thermo-
stat. A pointer 102 is formed on a portion of the
hood 90, and serves as a reference for the dial

135
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101. A slot 103 is formed in the thermally sensi-
tive support 92, and is adapted to receive a pin
member 104 carried by the hood 90 for aligning
the support 92 with respect to the hood upon
rotation of the dial 98.

The free end of the thermally sensitive mem-
ber 94 is provided with a permanent magnet 105,
corresponding to the permanent magnet 63
shown in Figure 7. The temperature of the air
within the enclosure controlled by the thermo-
stat is sensed, through the openings 100 in the
dial member 98, by the thermally sensitive mem-
ber 94, and the response of -this member serves
to actuate the magnet 105 for causing opening
or closing of the circuit controlled by the switch
unit 28. The device functions in the same man-
ner as described in connection with Figures 2
and 3, but the thermally sensitive member is of
greater sensitivity, since the range of tempera-
ture employed is considerably less than that dis-
closed in connection with the temperature limit-
ing control shown in Figures 2 and 3.

It is apparent that I have provided a switch
of the magnetic type, which is small, compact,
and easily mounted and dismounted from oper-
ative position, without the interchanging of con-
nections or the like, which switch does not re-
quire adjustment when placed in position. Fur~
ther, I have provided a switch of the type in
which a snap action occurs upon opening and
closing of the switch contact, which reduces the
tendency for arcing at this point.. Also, the
switch of the present invention, when embodied
in a thermostat or similar controlling device, is
operative at any desired or predetermined tem-
perature, and may be employed with devices for
controlling humidity, pressure, time controls or
other similar controlling devices. Also, because
-of the contact operating in a vacuum or inert
gas filled enclosure, relatively high voltages can
be carried by the switch without impairing its
operation or increasing its resistance due to
arcing and burning of the switch contact points,

I do not intend to be limited to the exact de-
tails shown and described in connection with the
accompanying illustrated embodiment of my in-

. vention, since various modifications and struc-

tural changes may be made therein without de-
parting from the spirit and scope of the inven-
tion, and therefore the invention is to be limited
only as defined by the spirit and scope of the
appended claims.

I claim:

1. In a control device, a housing, a socket
mounted within said housing, a switch unit
mounted in said socket comprising switch con-
tacts disposed within an evacuated casing, ther-
mally sensitive means encircling said casing for
closing said switch contacts, and means for ro-
tating said thermally sensitive means, ’

2. In a control device, a housing, a socket

mounted within said housing and spaced there-

from by a heat insulating member, a switch unit
mounted in said socket and comprising switch
contacts disposed in an evacuated casing, mag-
netically responsive means for closing said con-
tacts, and thermally sensitive means encircling
said casing for actuating said magnetically re-
sponsive means. i

3. In a control device, a housing, a socket
mounted within said housing and spaced there-
from by a heat insulating member, a switch unit
mounted in said socket and comprising switch
contacts disposed in an evacuated casing, mag-
netically responsive means for closing said con-

1,958,482

tacts, thermally sensitive means encircling said
casing for actuating said magnetically responsive
means, and means for rotating said thermally
sensitive means about said unit.

4. In s control device, a housing, a socket
mounted within said housing, a switch unit
mounted in said housing and comprising switch
contacts disposed in an evacuated casing, mag-
netically responsive means for closing said con-
tacts, thermally sensitive means encircling said
casing for actuating said magnetically responsive
means, and means including a dial and a refer-
ence pointer for causing said thermally sensitive
means to actuate said magnetically responsive
means at any predetermined temperature.

5. In a control device, a housing, a socket
mounted within said housing, conductors con-
nected to said socket, a switch unit mounted in
said socket comprising switch contacts mounted
within said unit, magnetically responsive means
adapted to cause said contacts to close an elec-
trical circuit through said conductors, and ther-
mally sensitive means having magnetized means
carried thereby and rotatable upon changes of
temperature to actuate said magnetically re-
ponsive means, :

"6. In a control device, a housing, a socket
mounted within said housing, conductors con-
nected to said socket, a switch unit mounted in
said socket comprising switch contacts. mounted
within said unit, magnetically responsive means
adapted to cause said contacts to close an elec-
trical circuit through said conductors carried by
said contacts, thermally sensitive means having
a magnet carried at the free end thereof and
movable upon changes of temperature for ac-
tuating said magnetically responsive means, and
heat insulating members disposed between said
socket and said housing and between said ther-
mally sensitive means and said housing.

7. In a control device, a housing, a socket car-
ried by said housing, terminal bushings in said
socket, conductors extending into said housing
and connected to said bushings, a switch unit
mounted in said socket and comprising contacts
and magnetically responsive means carried by
said contacts, thermally sensitive means encir-
cling said unit, and a magnet carried by said
thermally sensitive means and adapted to at-
tract said magnetically responsive means to close
said contacts upon actuation of said thermally
sensitive means due to temperature changes.

8. In a control device, a housing, a socket car-
ried by said housing, terminal bushings in said

socket, conductors extending into said housing ;

and connected to said bushings, a switch unit
mounted in said socket and comprising contacts
and magnetically responsive means for adjacent
said contacts, thermally sensitive means encir-
cling said unit, a magnet carried by said thermal-
1y sensitive means for attracting said magneti-
cally responsive means upon movement of said
thermally sensitive means, and a support pro-
viding for rotation of said thermally sensitive
means within said housing.

9, In a control device, a housing, a socket
mounted within said housing, terminal contacts
in said socket, conductors connected to said con-
tacts, a switch unit mounted in said socket com-
prising a base, terminal studs carried by said
base to engage said terminal contacts, a casing
carried by said base, switch contacts mounted in
said casing and normally spaced apart, magneti-
cally responsive means for closing said contacts,
and thermally sensitive means encircling said
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casing for actuating said magnetically responsive
means, S

10. In cumbination, a non-magnetic casing,
terminal leads extending into said casing, a fixed
contact on one of said leads, a movable contact
spaced from said fixed contact and carried by
the other of sald leads, an armature resiliently
supported on said movable contact lead, and
thermally responsive magnetic means movable
into position for attracting said armature to
cause engagement of said contacts.

11, In combination, a non-magnetic evacuated
casing, sealed terminal leads extending into said
casing, contacts carried by said leads and nor-
mally spaced apart, an armature on one of said
leads, and thermally responsive magnetic means
exterior of said casing for attracting said arma-
ture to close said contacts upon variations of
temperature adjacent to said casing.

12. In combination, an evacuated casing, sealed
terminal leads extending into said casing, con-
tacts at the ends of said leads, yielding means on
one of said leads normally spacing said contacts
apart, magnetically responsive means on said
yielding means, and means for attracting said
magnetically responsive means to close said con-
tacts upon variations in temperature adjacent to
sald casing.

13. In combination, an evacuated casing,
sealed terminal leads extending into said casing,
contacts at the ends of said leads, yielding means
on one of said leads normally spacing said con-
tacts apart, magnetically responsive means on
said yielding means, and thermally responsive

‘means disposed exterior of said casing for at-

tracting said magnetically responsive means to
close said contacts. -

-14. In a device of the class described, a switch
unit comprising a base, terminal studs in said
base, a sealed casing secured to said base, ter-
minal leads extending from said studs into said
casing, contacts carried by said leads, yielding
means supporting one of said contacts for nor-
mally spacing said contacts apart, magnetically
responsive means carried by said yielding means,
and thermally responsive means exterior of said
casing for attracting said magnetically respon-
sive means to close said contacts.

~15. In a device of the class described, a switch

unit comprising a base, terminal studs in said
base, a sealed casing secured to said base, ter-
minal leads for said studs extending into said
casing, one of said leads terminating adjacent
the side wall of said casing, the other of said
leads extending the length of said casing and be-
ing doubled back to a point adjacent said first
lead, contacts carried at the end of said leads,
yielding means supporting one of said contacts
for normally spacing said contacts apart, mag-
netically responsive means carried by said yield-
ing means and disposed anterior to one of said
contacts adjacent the side wall of said casing,
and pin means carried by said base for aligning
said unit in operating position. ’

16. In a control device a housing, a socket
mounted in said housing, a switch unit mounted
in said socket comprising switch contacts dis-
posed within an evacuated casing and magneti-
cally responsive means for closing said contacts,
means for aligning said unit in said socket, ther-
mally sensitive means encircling said casing,
means carried by said thermally sensitive means

‘for actuating said magnetically responsive means

when a predetermined temperature has been

reached, a rotatable- support for said thermally

5

sensitive means, means for aligning said sup-
port with respect to said housing, a dial member
carried at one end of said support, said cham-
ber having openings providing for admission of
air to said thermally sensitive means, terminal
bushings in said socket engaged by said’switch

80

-unit, and conductors extending into said hous-

ing and connected to said bushings.

- 11, A switch unit comprising a pair of contacts
sealed in an evacuated tube and normally spaced
apart, terminals leading from said contacts to
the exterior of said tube, and thermally controlled
magnetic means exterior of said tube and mov-
able into position for closing said contacts. .

18. A switch unit comprising a pair of contacts .90
sealed in an evacuated tube, terminals leading '
from said contacts to the exterior of said tube,
and thermally controlled magnetic means ex-
terior of saild tube and movable relative thereto
into position for actuating said contacts.

18. The combination with a control device in-
cluding an outer housing, a socket supported in
said housing, circuit connections leading from
said socket out of said housing, an inner hous-
ing rotatable in said outer housing and having 100
thermally sensitive means carried thereby, and
magnet means disposed at one end of said ther-
mally sensitive means, of a replaceable switch
unit having a base portion engaging in said sock-
et, terminal studs adapted to engage said circuit 105
connections, a sealed casing carried by said base
portion, and normally disengaged contacts dis-
posed in said casing and connected to said studs,
one of said contacts having a magnetically re-
sponsive armature carried thereby.

20. The combination with a control device of
the class described having a coiled thermally sen-
sitive element rotatable into pre-selected tem-
perature responsive positions, said element hayv-
ing a magnet secured to one end thereof, of a re-
placeable switch unit having switch contacts
therein adapted to be closed by movement of said
magnet due to movement of said thermally sen-
sitive element in response to tempeérature changes.

21. The combination with a temperature con- 120
trolling device having a thermostatic element ro-
tatable into a plurality of temperature selecting
positions and having a magnet secured to the free
end thereof, of a replaceable switch unit includ-
ing an evacuated casing having a pair of normally 125
disengaged switch contacts, one of said contacts
having magnetically responsive means thereon,
movement of said thermally sensitive element due
to temperature changes causing said magnet to
move adjacent said magnetically responsive means 130
for actuating said means to close said contacts.

22. In a magnetic switch of the class described,
actuating means comprising a thermally sensi-
tive element coiled about said switch and respon-
sive to temperature changes, and a magnet car-
ried at one end of said element and adapted to be
moved into a position adjacent said switch to ac-
tuate said switch upon movement of said ther-
mally sensitive element due to variations in tem-
perature. °

23. In a magnetic switch of the class described,
a housing, a second housing rotatable therein,
a thermostatic element carried within said sec-
ond housing and having a magnet at one end
thereof, & switch unit supported in said first hous-
ing and having a projecting casing surrounded by
sald thermostatic element, contacts in said cas-
ing, magnetically responsive means carried by
one of said contacts, said thermostatic element
moving said magnet into proximity to said mag- 150
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netically responsive means upon a variation in  25. A switch unit comprising an evacuated cas-

temperature, and means for rotating said second
housing to select the temperature at which it is
desired to engage said contacts.

24. A switch unit comprising a non-magnetic
evacuated casing having contacts therein, an
armature on one of said contacts, and permanent-
ly magnetized means disposed exteriorly of said
casing and movable in response to temperature
changes into position to actuate said armature
for closing said contacte »

ing, a pair of contacts sealed in said casing and
normally spaced apart, means disposed exterior-
ly of said casing and movable relative thereto
for drawing said contacts into direct contacting
engagement, and thermally sensitive means for
effecting movement of said contact actuating
means.
OSCAR J. LEINS.
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