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1

This invention relates to new and useful im-
provements in control devices in general and
more  particularly to thermostatically operated
stack switches. '

One of the objects of this invention is to pro~
vide a new and improved thermostatically op-
erated switch.

Another object is to provide an improved
thermostatic switch having a magnetic clutch
mechanism.

Another object is to provide a new and im-
proved thermostatic switch especially adapted for
use as a stack switch and having a means to
prevent discharge of foreign matter from the
stack into the switch.

Another object is to provide a new and im-
proved thermostatic switch having a novel means
for varying the differential of switch operation.

Other objects will become apparent from time
to time throughout the specification and claims as
hereinafter related.

This invention comprises the new and improved
construction and combination of parts and their
cooperative relationship to each other which will
be described more fully hereinafter and the
novelty of which will be particularly pointed out
and distinetly claimed.

In the accompanying drawings to be taken as
part of this specification there is clearly and fully
illustrated one preferred embodiment of this in-
vention, in which drawings—

Figure 1 is a view in elevation of a thermo-
statically operated stack switch embodying this
invention,

Fig. 2 is a view in right elevation of Fig. 1 and
showing the switch mechanism,

Pig. 3 is a detail sectional view taken on the
line 3—3 of Fig. 2,

Fig, 4 is a detail sectional view taken on the
line 4—4 of Fig. 3, and showing a portion of the
magnetic clutch mechanism, and

Fig. 5 is a detail sectional view slightly en-
larged and taken on the line 5—5 of Fig. 2.

Referring to the drawings by characters of
reference there is shown in Fig. 1 a thermostat-
ically operated stack switch mechanism generally
designated as 1. The switch | comprises a switch
supporfing casing 2 having a bottom wall 3 and
end walls 4 and §. There is a switch supporting
wall member 6 which extends transversely of the
casing 2 and is secured to the walls 4 and 5. The
casing wall 3 has an aperture 1 therein (see Fig.
3). There is a tubular member 8 which is se-
cured to the casing wall 3 at one end as at 9
and which is alined with the aperture 1. An
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operating rod 10 extends through the tubular
member 8 and the aperture T and projects into
the casing 2 at one end and out of the tubular
member 8 at the other end. At the other end
of the rod 10 there is a thermostatic bimetal
helix {1 which is secured at one end to the tubu-
lar member 8 as at 12 and at its other end to
the rod member §0 as at 3. On the other end of
the rod 10 there is a magnetic armature {4 which
has a sleeve portion 5 through which the rod
10 extends and which is secured to the rod 10
for movement therewith. There is a bearing 16
in the end of the tubular member 8 adjacent the
casing wall 3 which supports the magnetic mem-
ber sleeve portion (5 and rod member (0 for
rotary movement. There is a sleeve member {1
which is carried by the rod {0 and which has a
portion 18 spaced therefrom and shielding the
bearing 16 against discharge of foreign particles
therethrough. There are a plurality of apertures
19 in the end portion of the tubular member 8
adjacent the sleeve member i1 which are oper-
able to permit discharge of foreign matter which
may be blown therethrough. An gperating mem-
ber or arm 20 is pivotally carried by the rod 10
and has secured thereto a spring member 2}
which is secured at its center portion as at 2t#
and has two free ends forming leaf springs for
supporting a pair of permanent magnets 22 and

v 23 which cooperate with the armature 14. The

flexibility of the spring 21 permits the magnets
22 and 23 to follow any irregularities in the svr-
face of the armature (4 and to maintain a uni-
versal contact therewith., The armature 14 aad
magnets 22 and 23 are operable to transmit e o* e~
ment from the rod {0 to the operating arm 208
and are operable to permit lost motion thereke-
tween. There is a switch structure supported by
the supporting wall member 6 in the casing 2
which comprises a contact carrying arm 24 which
overlies and is spaced from the supporting wall &
by a bracket 25 which is connected to an electric
terminal connection 26. The arm 24 carries a
contact 21 which is cooperable with a fixed con-
tact 28 which is in turn connected to a terminal
connection 29. There is a magnetic armature 30
which is earried by the contact arm 24 and which
cooperates with a fixed permanent magnet 3{ to
produce the snap action of the switch. There is
a bracket member 32 which is carried by the op-
erating arm 20 and which provides a plurality of
laterally extending bendable fingers 33, 34, 35 and
36. The fingers 35 and 36 straddle the switch sup-
porting member 6 and are engageable therewith
upon movement of the operating arm 20 to de-
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termine the range of movement of the arm 20.
These fingers 385 and 38 also serve as stops to
limit the thrust of the helix {1 upon the switch
operating arm 24. The fingers 33 and 34 straddle
the movable contact arms 24 and are engageable
therewith to move the same. The fingers 33 and
34 are bendable to determine the amount of move-
ment of the operating arm 20 which is required
to move the contact carrying arm 24 for opera-
tion of the switch and to determine the differ-
ential of switch operation. The switch structure
in general is operable to be secured to a furnace
stack by a collar member 371 which is secured on
the tubular member 8 by a set screw 38 and which
is positioned so that the apertures 19 in the
tubular member 8 will lie outside of the furnace
stack.

The operation of the switch mechanism is as
follows: The bimetal helix 1| is responsive to tem-
perature changes such as in a furnace stack and
is operable to rotate the operating rod i0. Rota-
tion of the rod 10 will cause the magnetic arma-
ture {4 to rotate therewith and to transmit move-
ment through the magnets 22 and 23 to the switch
operating arm 20. The spring 2( which supports
the magnets 22 and 23 is sufficiently flexible so
that the magnets may maintain a smooth surface
contact with the armature |4 independently of
any irregularities in the surface of the armature
f4. This structure has heen provided to over-
come the difficulties which are encountered in the
prior construction of thermostatic stack switches.
By this construction the frictional force between
the armature 14 and the magnets 22 and 23 is
maintained substantially constant independently
of irregularities in the surface of the armature 14
since the magnets may follow such irregularities
to maintain & constant and universal contact
therewith. The flexible carrying of the magnets
22 and 23 also serves to correct irregularities of
contact which might result from the arm 20 not
being exactly parallel to the armature 14 since
the flexing of the spring arm 2{ will permit the
pole faces of the magnets to seat flatly against
the armature. The magnets 22 and 23 also serve
to hold and locate the arm 20 on the rod {0 while
permitting its ready withdrawal from and assem-
bly on said rod.

The switch structure shown is constructed for
closure upon temperature increase and is shown
in an open, cold position. The finger 36 is en-
gaged with the wall 6 which limits movement of
the arm 20 in an opening direction. The contact
carrying arm 24 is normally flexed outward and
in this position engages the finger 33. As the
temperature is increased the bimetal helix 11
twists or rotates the rod {8 and the armature (4
which is carried thereon. This rotary movement
of the armature i4 carries with it the magnets 22
and 23 causing the switch operating arm 20 to
rotate in a& clockwise or switch closing direction
(as viewed in Fig. 2). The switch closing move-
ment of the arm 20 causes the finger 33 to move
the contact carrying arm 24 to close the contact
27 against the fixed contact 28. When the mag-
netic armature 30 carried by the contact carrying
arm 24 is moved within the attraction of the mag-
net 31 the contacts are closed with a snap action,
the arm 24 moving away from the finger 33. Con-
tinued heating of the helix | { will move the oper-
ating arm further until the finger 33 again en-
gages the arm 24 and the finger 35 engages the
supporting wall 6, said last engagement stopping
further movement of the arm 20, Continued
heating of the helix il beyond this point will
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cause the armature 14 to slip and move relative
to the magnets 22 and 23. Upon cooling of the
bimetal helix {1 the rod 10 and switch operating
arm 20 are rotated in a counterclockwise or switch
opening direction (as viewed in Fig. 2), How-
ever, the finger 34 must move by approximately
the distance between the fingers 33 and 34 before
it engages the arm 24 o begin to open the switch
contacts and thus there is a small differential of
temperature on temperature decrease before the
switch is opened. The fingers 33 and 34 are lat-
erally bendable to vary the distance therebetween
and provide a simple means of varying the differ-
ential of switch operation. When the finger 34
engages the arm 24 on switch opening movement
it must overcome the magnetic attraction between
the magnet 31 and the armature 30 to open the
switch. This results in the helix (1 having to
cool further to build up and transmit the force
required to overcome this magnetic attraction.
‘When the magnetic attraction is overcome and
the switch contacts opened the switch arm 24
will spring outward and engage and follow the
finger 33 upon further movement thereof. Upon
further switch opening movement the finger 36
will engage the supporting wall 8§ and stop fur-
ther movement of the operating arm 20 where-
upon there will be slippage between the magnets
22 and 23 and the armature (4 as the bimetal
helix is cooled further. Upon reheating the switch
will again close according to the operat.on pre-
viously described.

It has been found in the construction of stack
switches for use on oil burning furnaces that cc-
casionally minor explosions may take place which
tend to blow soot or dust or other foreign matter
through the tubular member 8 and the bearing 1§
into the switch casing which may foul the opera-
tion of the switch or produce additional friction
within the bearing 16 as to vary the responsive
temperature of the bimetal helix If. To over-
come this condition, there is provided in this
switch structure a sleeve member |71 carried by
the rod 10 which has g portion I8 spaced from
the rod {0 and overlying a tubular extension
which projects from the bearing 16 to prevent the
discharge of foreign matter into the space or
clearance between the bearing and sleeve member
{§ or around rod (0. There is also provided a
plurality of discharge apertures 18 which will
permit any such dust, soot or foreign particles
to be blown therethrough rather than into the
switch casing or into the bearing.

Having thus described the invention what is
claimed and desired to be secured by Letters
Patent of the United Statesis:

1. In a control device, an operating member
mounted for rotary movement, a second operat-
ing member for moving said first-named operat-
ing member, automatic means for moving sald
second operating member, cooperable magnetic
members comprising a magnetic armature car-
ried by one of said members and a magnet car-
ried by the other in frictional engagement, means
securing one of said magnetic members to its
operating member for universal contact with the
other magnetic member, and said magnetic mem-
bers being operable to transmit movement from
sald second operating member to said first-named
operating member.

2. A thermostatic switch mechanism compris-
ing a switch operating member mounted for ro-
tary movement, a second operating member for
moving said first-named member, thermostatic
means for moving said second operating member,
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cooperable magnetic members comprising a mag-
netic armature carried by one of sald operating
members and a magnet carried by the other in
frictional engagement, resilient means securing

one of said magnetic members to its operating -

member, and sald magnetic members being oper-
able to transmit movement from said second
operating member to said switch operating mem-
ber.

3. A thermostatic switch mechanism compris-
ing a switch operating member mounted for ro-
tary movement, a stop member limiting move-
ment by said operating member, a second oper-
ating member for moving said first-named mem-
ber, thermostatic means for moving said second
operating member, cooperable magnetic members
comprising a magnetic armature carried by one
of said operating members and a magnet carried
by the other in frictional engagement, resilient
means securing one of said magnetic members to
its operating member, and said magnetic mem-
bers being operable to transmit movement from
said second operating member to said switch
operating member and to permit lost motion

therebetween upon limiting engagement of said ¢

switch operating member with said stop member.

4. A thermostatic switch mechanism compris-
ing a switch operating -member mounted for ro-
tary movement, a stop member limiting move-

ment by said operating member, a second operat- :

ing member for moving said first-named mem-
ber, thermostatic means for moving said second
operating member, cooperable magnetic mem-
bers comprising a magnetic armature carried by
one of said operating members and a magnet car-
ried by the other in frictional engagement, g leaf
spring securing one of said magnetic members
to its operating member so as to provide resilient
universal contact with the other of said magnetic
members, and said magnetic members being oper-
able to transmit movement from said second
operating member to said switch operating mem-
ber and to permit lost motion therebetween upon
limiting engagement of said switch operating
member with said stop member.

5. A thermostatic switch mechanism compris-
ing a switch supporting member having an aper-
ture through one portion thereof, a tubular mem-
ber secured at one end to said supporting mem-~
ber and alined with said aperture, an operating
rod extending through said aperture and said
tubular member, a bimetal helix having one end
secured to the other end of said tubular member
and its other end secured to one end of said oper-
ating rod for rotating the same in response to
temperature changes, a disc shaped magnetic
armature secured to the other end of said rod and
rotatable therewith, a switch operating member
pivotally supported on the other end of said rod
and operable to have movement relative thereto,
a magnet engaging the surface of said armature,
a leaf spring securing said magnet to said switch
operating member so0 as to provide a resilient uni-
versal contact with said armature and said mag-
net and said armature being cooperable to trans-
mit movement of said rod to said switch operat-
ing member.

6. A thermostatic switch mechanism compris-
ing a switch supporting member having an aper-
ture through one portion thereof, a tubular mem-
ber secured at one end to said supporting mem-
ber and alined with said aperture, an operating
rod extending through said aperture and said
tubular member, a bimetal helix having one end
secured to the other end of said tubular member
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and its other end secured to one end of said oper-
ating rod for rotating the same in response to
temperature changes, a disc shaped magnetic
armature secured to the other end of sald rod
and rotatable therewith, a switch operating mem-
ber pivotally supported on the other end of said
rod and operable to have movement relative
thereto, a magnet engaging the surface of said
armature, a leaf spring securing said magnet to
said switch operating member so as to provide
resilient universal contact with said armature,
a stop member engageable with said switch oper-
ating member and limiting the range of move-
ment thereof, and said magnet and said arma-
ture being cooperable to transmit movement
of said rod to said switch operating member and
to permit lost motion therebetween upon move-
ment of said rod beyond the limits of the range
of movement of said switch operating member.
7. A thermostatic switch mechanism compris-
ing a switch supporting member having an aper-
, ture through one portion thereof, a tubular mem-
ber secured at one end to said supporting member
and alined with said aperture, an operating rod
extending through said aperture and said tubular
member, & bimetal helix having one end secured
to the other end of said tubular member and its
other end secured to one end of said operating
rod for rotating the same in response to temper-
ature changes, a disc shaped magnetic armature
secured to the other end of said rod and rotat-
able therewith, a switch operating member piv-
otally supported on the other end of said rod and
operable to have movement relative thereto, a

5 snap acting switch mechanism carried by said

supporting member and operable to be actuated
by said switch operating member, a magnet en-
gaging the surface of said armature, a leaf spring
securing said magnet to said switch operating
member so as to provide resilient universal con-
tact with said armature, a stop member engage-
able with said switch operating member and lim-
iting the range of movement thereof, and said
magnet and said armature being cooperable to
transmit movement of said rod to said switch
operating member and to permit lost motion
therebetween upon movement of said rod beyond
the limits of the range of movement of said switch
operating member,

8. A thermostatic switch mechanism compris-
ing a switch supporting member having an aper-
ture through one portion thereof, a tubular mem-
ber secured at one end to said supporting mem-
ber and alined with said aperture, an operating
rod extending through said aperture and said tu-
bular member, a bearing carried in said one end
of said tubular member and supporting said rod
for rotary movement, a sleeve member carried
by said rod and having a portion spaced from said
rod and shielding said bearing against discharge
of foreign matter therethrough, one or more
apertures in said tubular member adjacent said
sleeve member for discharge of foreign matter
which may be blown therethrough, a bimetal
helix having one end secured to the other end of
said tubular member and its other end secured
to one end of said operating rod for rotating the
same in response to temperature changes, a disc
shaped magnetic armature secured to the other
end of said rod and rotatable therewith, a switch
operating member pivotally supported on the
other end of said rod and operable to have move-
ment relative thereto, a magnet engaging the
surface of sald armature, a leaf spring securing
said magnet to said switch operating member so
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as to provide resilient universal contact with said
armature, and sald magnet and said armaturs
being cooperable-to transmit movement of said
rod to said switch operating member,

9. A thermostatic switch mechanism com-
prising a svitch supporting member having an
aperture through one portion thereof, a tubular
member secured at one end to said supporting
member and alined with said aperture, an oper-
ating rod extending through said aperture and
said tubular member, a bearing carried in said
one end of said tubular member and supporting
said rod for rotary movement, a sleeve member
carried by said rod and having a portion spaced
form said rod and shielding said bearing against
discharge of foreign matter therethrough, one
or more apertures in said tubular member ad-
jacent said sleeve member for discharge of
foreign matter which may be blown there-
through, a bimetal helix having one end secured
to the other end of said tubular member and its
other end secured to one end of said operating
rod for rotating the same in response to tem-
perature changes, a disc shaped magnetic arma-
ture secured to the other end of said rod and
rotatable therewith, a switch operating member
pivotally supported on the other end of said rod
and operable to have movement relative thereto,
a snap acting switch mechanism carried by said
supporting member and operable to be actuated
by said switch: operating member, a magnet
engaging the surface of said armature, a learl
spring securing said magnet to said swiich oper-
ating member so as to provide resilent universal
contact with said armature, a stop member en-
gageable with said switch operating member and
limiting the range of movement thereof, and said
magnet and said. armature being cooperable to
transmit movement of said rod to said switch
operating member and to permit lost motion
therebeween upon movement of said rod keyond
the limits of the range of movement of said
switch operating member.

10. A thermostatic switch mechanism compris-
ing a switch supporting member having an aper-
ture through one portion thereof, a tubular mem-
ber secured at qne end to said supporting mem-
ber and alined with said aperture, an operating
rod extending through said aperture and said

tubular member and supporied for rotary move- 3

ment, a bimetal helix having one end secured to
the other end of said tubular member and its
other end secured to one end of said rod for ro-
tating the same in response to temperature
changes; a disc shaped magnetic armature
secured to the other end of said rod and rotatable
therewith, a switch operating member pivotally
supported on the other end of said rod and
operable to have movement relative thereto, said
switch operating member having a plurality of
bendable fingers extending from its end portion,
a second supporting member carried by said first-
named supporting member, a snap acting switch
mechanism including a movable arm and carried
by said second supporting member, two of said
fingers being positioned on opposite sides of said
second supporting member and engageable there-
with to determine the range of movement of said
switch operating member, two of said fingers being
positioned on opposite sides of said movable arm
and engageable therewith to move the same, said
second-named two fingers being bendable to de-
termine the range of movement of said switch
operating member required to actuatle said mov-

able arm, a magnet engaging the surface of said.
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armature, a-leaf -spring securing said magnet to
said switch operating member so as to provide
resilient universal contact with said armature,
and said magnet and said armature being co-
operable to transmit movement of said rod to
said switch operating member and to permit lost
motion therebetween upon movement of said
rod beyond he limits of the range of movement
of said switch operating member.

11. A thermostatic switch mechanism com-
prising a switch supporting member having an
aperture through one portion thereof, a tubular
member secured at one end to said supporting
member and alined with said aperture, an oper-
ating rod extending through said aperture and
said tubular member and supported for rotary
movement, a bearing carried in said one end of
said tubular member and supporting said rod
for rotary movement, a sleeve member carried by
said rod and having a portion spaced from said
rod and shielding said bearing against discharge
of foreign matter therethrough, one or more
apertures in said tubular member adjacent said
sleeve member for discharge of foreign matter
which may be blown thereihrough, a bimetal
helix having one end secured to the other' end
ot said tubular member and its other end secured
to one end of said rod for rotating the same in
response to temperature changes, a disc shaped
magnetic armature secured to the other end of
said rod and rotatable therewith, a switch oper-
ating member pivotally supported on the other
end of said rod and operatble to have movement
relative thereto, said switch operating member
having a plurality of bendable fingers extending
from its end portion, a second supporting mem-
ber carried by said first-named supporting mem-
ber, a snap acting switch mechanism including
a movable arm and carried by said second sup-
rorting member, two of said fingers being posi-
tionied on opposite sides of said second supporting
member and engageable therewith to determine
the range of imovement of said switch operating
member, two of said fingers being positioned on
orposite sides of said movable arm and engageable
therewith to move the same, sald second-named
two fingers being bendable to determine the
range of movement of said switch operating
member required to actuate said movable arm,
a magnet engaging the surface of said armature,
a leaf spring securing said magnet to said switch

-operating member so as to provide resilient uni-

versal contact with said armature, and said mag-
net and said amature being cooperable to trans-
mit movement of said rod to said switch oper-
ating member and to permit lost motion there-
between upon movement of said rod beyond the
limits of the range of movement of said switch
operating member.

12. A thermostatic switch mechanism com-
prising a swiich supporting member having an
aperture through one portion thereof, a tubular
member secured at one end to said supporiing
member and alined with said aperture, an oper-
ating rod extending through said aperture and
said tubular member and supported for rotary
movement, a bimetal helix having one end
secured to the other end of said tubular mem-
ber and its other end secured to one end of said
rod for rotating the same in response to tem-
perature changes, a switch operating member
pivotally supported on the other end of said rod,
said switch operating member having a plurality

' of bendable fingers extending from its end por--
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tion, a second supporting member carried by
said first-named supporting member, a snap act-
ing switch mechanism including a movable arm
and carried by said second supporting member,
two of said fingers being positioned on opposite
sides of said second supporting member and en-
gageable therewith to determine the range of
movement of said switch operating member, two
of said fingers being positioned on opposite sides
of said movable arm and engageable theérewith to
move the same, said second-named two fingers
being bendable to determine the range of move-
ment of said switch operating member required
to actuate said movable arm.

13. A thermostatic switch mechanism com-
prising a switch supporting member having an
aperture through one portion thereof, a tubuiar
member secured at one end to said supporting
member and alined with said aperture, an oper-
ating rod extending through said aperture and
said tubular member and supported for rotary
movement, a bearing carried in said one end of
said tubular member and supporting said rod for
rotary movement, a sleeve member carried by said
rod and having a portion spaced from said rod
and shielding said bearing against discharge of
foreign matter therethrough, one or more aper-
tures in said tubular member adjacent said sleeve
member for discharge of foreign matter which
may be blown therethrough, a bimetal helix hav-
ing one end secured to the other end of said tu~
bular member and its other end secured to one
end of said rod for rotating the same in response
to temperature changes, a switch operating mem-
ber pivotally supported on the other end of said
rod, said switch operating member having a
plurality of bendable fingers extending from its
end portion, a second supporting member carried
by said first-named supporting member, a snap
acting switch mechanism including a movable
arm and carried by said second supporting mem-
ber, two of said fingers being positioned on op-
posite sides of said second supporting member
and engageable therewith to determine the range
of movement of said switch operating member,
two of said fingers being positioned on opposite
sides of said movable arm and engageable there-
with to move the same, said second-named two
fingers being bendable to determine the range of
movement of said switch operating member re-
quired to actuate said movable arm.

14. A thermostatic switch mechanism com-
prising a switch supporting member having an
aperture through one portion thereof, a tubular
member secured at one end to said supporting
member and alined with said aperture, an oper-
ating rod extending through said aperture and
said tubular member, a bimetal helix having one
end secured to the other end of said fubular

~member and its other end secured to one end of

said operating rod for rotating the same in re-
sponse to temperature changes, 8 disc shaped
magnetic armature secured to the other end of
said rod and rotatable therewith, a switch oper-
ating member pivotally supported on the other
end of said rod and operable to have movement
relative thereto, & snap acting switch mechanism
carried by said supporting member and operable
to be actuated by said switch operating member,
adjustable means carried by said switch oper-
ating member to determine the movement there-
of required to actuate said snap acting switch
mechanism, & magnet engaging the surface of

15

20

25

30

50

55

70

10

said armature, a leaf spring securing said magnet
to said switch operating member so as to pro-
vide resilient universal contact with said arma-
ture, a stop member engageable with said switch
operating member and limiting the range of
movement thereof, and said magnet and said
armature being cooperable to transmit move-
ment of said rod to said switch operating mem-
ber and to permit lost motion therebetween upon
movement of said rod beyond the limits of the
range of movement of said switch operating
member,

15. In a switch mechanism, a switch support-
ing member, a movable arm carried by said
supporting member, an operating arm supported
for rotary movement adjacent said supporting
member and having a plurality of bendable fingers °
extending therefrom, two of said fingers strad-
dling said supporting member and engageable
therewith upon movemens to determine the range
of movement of said operating arm, two of said
fingers straddling said movable arm and engage-
able therewith upon movement to move the same,
and said last-named fingers being laterally
bendable to determine the amount of movement
of said operating arm required to actuate said
movable arm.

16. A thermostatic switch mechanism com-
prising a rotary operating rod, thermostatic
means o rotate said rod, an armature fixed on -
and rotatable with said rod, a rotary switch oper-
ating member, means pivotally supporting said
operating member for rotation about an axis in
line with said rod, a leaf spring secured at its
mid-porvion to said operating member, at least
two permanent magnets secured one to each end
portion of said leaf spring so that said magnets
may have a limited universal movement relative
to said operating member, said magnets being
positioned on opposite sides of said rod and hav-
ing their pole faces engaging said armature, and
switch means operated by said switch operating
member.

17. A thermostatic switch mechanism com-
prising a rotary operating rod, thermostatic
means to rotate said rod, an armature fixed on
and rotatable with said rod, a rotary switch oper-
ating member pivotally mounted on said rod, a
leaf spring secured at its mid-portion to said
operating member and having an aperture there-
through for passage of said rod, at least two
permanent magnets secured one to each end por-
tion of said leaf spring so that said magnets may
have a limited universal movement relative to
said operating member, said magnets being posi-
tioned on opposite sides of said rod and having
their pole faces engaging said armature, said
magnets holding said operating member on said
rod, and switch means operated by said switch
operating member.

"FRED B. AUBERT.
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