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TEMPERATURE RESPONSIVE ELECTRIC
SWITCH
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9 Claims.

This invention relates. to improvements in
electric switch mechanisms and more particu-
larly to the structure of temperature responsive
electric switches. ' :

It is an object of this invention to pro-
vide a switch of the character described - and
fllustrated in this applicant’s prior Patent No.

1,834,288, dated December 1, 1931, wherein the

parts are so constructed that compensating ad-
justments may be made at the factory to insure
consistent manual adjustments in the field.
Flectric switches of this type are designed to
control the operation of domestic heating sys-
tems, as well as for industrial purposes with
some of the more common uses
temperature within furnaces, bake ovens, stack
pipes and ducts and for the control of dampers
and circulating fans employed in warm air heat-
ing- systems. Devices of this character when
installed in connection with electrically oper-
ated and controlled heating systems have the
thermally responsive element extending into the
stack or pipe leading from the furnace or heater
‘to the chimney or into the bonnet if the heater
is & warm air furnace or in warm air ducts run-
ning from the furnace, with the instrument or
~ switch casing supported on the exterior thereof.

Because of the various temperatures at which
the device may be desired to operate due to the
vartety of uses to whch it may be put and its
location when installed, it is desirable for such
a device to be made operable over a wide tem-
perature range and adjustable over that range
in such & manner as will permit the adjustment
of the high and low operating points independ-
ently of each other. Furthermore when such
devices are applied to domestic heating appa-
ratus, the compact and improved appearance
of the heating plants being made today necessi-
tate or make desirable the use of controlling de-
vices, attached thereto, to be small and com-
pact to fit into limited space and to harmonize
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with the general design of the new type of boil- -

ers and furnaces. - It is also desirable that when
these devices are of the adjustable type that the
adjustments be made upon the exterior of the
enclosure for the operating instrumentality.

It is thus an object of this invention to pro-
vide a small and compact temperature actuated
switch of the character and for the uses de-
seribed in which a simple form of adjusting
means permits the adjustment of the operating
points to be made upon the exterior of the
gwitch enclosure. 1t is a further object to pro-
vide a switch operating structure permitting un-
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limited movement of the. temperature respon-
sive actuating means beyond the predetermined
adjusted temperatures which limit the opera-
thus protecting the tempera-
ture responsive means and preserving the cali-
pration of the device. It is-still a further object
to provide means to compensate for variations
in the manufacture of helical bi-metallic coils
employed as the temperature responsive actuat-
ing means, when calibrating the device for serv-
jce. Still another object resides in the pro-
vision of a manually operated locking means for
locking the switch in closed position, in those
forms of devices which open the switch on fall-
ing temperature, and to automatically release
the locking means when the temperature has
risen above the low setting of the dévice suffi-
clently to maintain the switch closed while
temperature remains above the low setting.

With these and other objects in view refer-
ence is made to. the accompanying sheets. of
drawings illustrating a preferred form of this
invention with the understanding that minor
changes may be made without departing from
the scope thereof.

In the drawings: )

PFigure 1 is a view in side elevation of & pre-
terred form of this invention with parts broken
away illustrating the adjusting and operating
mechanism in elevation. )

PFigure 2 is & front view of Figure 1 with the
front cover removed.

Tigure 3 is an enlarged fragmentary detail
view in vertical section taken on the line 3—3,
Figure 2, illustrating some parts in elevation.

. Figure 4 is a detail view in perspective of parts
of the switch operating mechanism as connected
to the operating shaft. : . .

Pigure 5 1s a detail view in perspective iilus-
trating the means of adjustment between the
operating shaft and parts actuated thereby.

Pigure 6 .is a detail view in elevation, with
parts broken away, illustrating the position as-
sumed by the parts when the thermal element
in response to temperature changes has oscil-"
lated the operating shaft beyond the amount
necessary to tilt the mercury tube switch to open
the circuit.

Figure 7 is a view similar to Figure 6 illustrat-
ing the position assumed by .the parts when the
operating shaft has been oscillated beyond that
necessary to tilt the switch to close the . circuit.

Figure 8 is a detail view in elevation illustrat-
ing the position of the parts assumed when the
switch mechanism has been actuated to open the




switch*and ‘the latch post in engagement with
one stop shown in dot and dash lines.

Figure 9 is a view similar to Figure 8 illustrat-
ing the position of the parts assumed when the
switch mechanism has been actuated to close the
switch and the latch post in engagement with
the other stop shown in dot and dash lines.

Figure 10 is a detail top plane view of the
toothed adjusting disk restraining member, show-

ing the positions of the toothed.wheel adjacent.

the disk in dot .and dash lines.

Figure 11 is a detail view in elevation illus-~
trating the stop on the switch carrier arm and
notch on the underside of the front-plate to limit
the travel of the said arm, showing the position
assumed at one end of travel in full lines and at
the other end of travel in dot and dash lines.

Figure 12 is a view similar to Figure 11 illus-
trating the lock latch in engagement with the

stop on the switch carrying arm in full lines and :

the position of the lock latch when disengaged
in dot and dash lines, '
In the embodiment of this invention illus-

" trated upon the accompanying sheets of drawings,

the thermally Tesponsive element is shown in
Figure 1, as a helical coil | of bi-metallic metal,

- one end of which is secured to g cylindrical tube

2 adapted to be inserted through the stack or
casing of a furnace or heater employing an elec-

trically operated and controlled fuel burning -

mechanism. The tube 2 . is preferably held in
position in the stack or casing by an adjustable
clamp member 3. The exterior end of the tube
2 is rigidly secured to

The outer or free end of the thermal coil I is
rigidly secured to the end of an operating shaft
5 which passes through the tube 2 and an opening
6 provided therefor in the rear wall of the casing
4 and is terminated adjacent thereto. As shown
in Figure 3, the inner end of the operating shaft
§ is rotatably received in a bearing T therefor
mounted on a supporting plate 8 extending
transversely of the casing 4 and held in spaced

. apart relation by posts 9 in engagement with the

. The bearing T beyond the
end of the operating shaft 5§ provides a bearing
for a reduced axial stub of a’'switch arm carrier
member 10 having a similar reduced axial stub
on its other end rotatably received in a recessed

rear wall thereof.

bearing stud 11 extending in line with the axis »

of the operating shaft 5. from a front plate (2
Spaced apart in parallel relation to the support-
ing plate 8 by extensions 13 of the posts 9.

An inverted U-shaped switch operating bracket ;

14 is perforated adjacent the free ends of each
arm so that the bracket may be mounted to os-~
cillate about the bearing I on the front plate 12
and the operating shaft 5. The switch operating
bracket is oscillated by the movement of the op-

-erating shaft in response to the contraction and

expansion of the thermal element in response
to temperature changes. To transmit the mo-
tion of the operating shaft 5 to the ‘Operating
bracket, a.disk 15 is keyed on the shaft. An
actuating arm | 6, rotatably mounted on the shaft
§, of greater length than the diameter of the disk
so that each end projects beyond. the periphery
of the disk, is provided at its lower end, with an
adjustable clamping member 1T which is adapted
to engage the disk to cause the arm fo rotate
with the disk, as.shown in detail in Figure 5.
As shown in Figure 4, the upper free end of the
arm {6 projects between two arms 18 and 19 ex-

the rear wall and supports .
the- casing 4 enclosing the switch mechanism. 3
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tending upwardly from separate disks 20 and 21 7%

-extensions 22 and 23

-the type
‘No. 1,757,436, dated May 6, 1930, which closes the
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mounted to rotate on the shaft 5 on the side of
the arm of the bracket {4 opposite the actuator
arm {6. The free ends of these arms are bent
rearwardly so that they will engage opposite
sides of the bracket 14 ang extend in the path
of the free end of the actuating arm 6. The
disks 20 and 21 are each provided with angular
the ends of which are bent
in the direction of the front of the casing 4 and
act as anchors for the opposite ends of a coil
spring 24’ which is passed over a grooved hub 25
rotatably mounted on the shaft 9 50 as to exert
tension on the arms 18 and 19 to normally keep .
them in engagement with the opposite sides of
the bracket 14 and arm 16,

The switch operated by the oscillation of the
bracket 14 is g mercury tube switch, preferably of
disclosed in this applicant’s prior Patent

circuit when tilted above its. transverse axis in
one direction and which opens the circuit when
tilted in the opposite direction. The mercury
tube switch 26 is secured between clamps 21
mounted upon the upper right angular extension
212 of the switch carrier arm 28 mounted upon
the switch arm carrier 10, The arm 28 extends
therebelow and is terminated in a right angular
extension 29. An actuator stud 30 is mounted on
the arm 28 below the carrier member 10 and
extends below the front plate 12 to be received in
a notch 31 formed in the lower surface thereof so
that the ends of the notch being engaged by the
stud 30 limit the amount of oscillation imparted
to the carrier arm 28. The carrier arm 28 is also
provided with an oppositely extending stud 32
above the carrier member 10 which is engaged
with a plate 33 mounted on the carrier member
(0 the lower end of which is engaged by the free
end of the extension 29 of the arm 28.

The outer arm of the oscillating operating
bracket 14 adjacent its top is provided with an
outstanding pin 34 which acts as a pivot for the
upper end of an operating latch 35 which extends
downwardly therefrom to a point adjacent the
upper surface of the front blate 12 and then is
provided with a hooked lower end, as shown in
PFigure 4. The overating latch 35 mounts an
outstanding post 36 extending beyond the upper
surface of the front, plate 12, The hooked shaped
lower end of the operating latch 85 is so formed
that it includes g horizontal slot 371 opening
therefrom and a, vertical slot 38 which provides
means for slidably receiving the actuator stud 30
upon the switch operating bracket 14. The hori-
zontal slot 37 allows the end of the latch 35 to
swing, without engagement, about the bearing
post I 1 on the front plate 12. Prom the structire
thus describeq it is apparent that with the actu-
ating arm 1§ properly clamped to the disk 15,
movement imparted to the disk I5 by the shaft 5§
will in turn cause the. rotation of the bracket 14,
As the bracket is caused to move from left to
righp the operating latch 35 is oscillated, with its

slot ‘38, without moving )

To cause movement of the ‘operating latch 35 to
actuate the switch 26, and to determine the
temperature at - which point operation of the
switch oceurs, two adjustable stops are provided,
hereinafter described, which, when engaged by
the latch post 36, serve as a fulerum for impart-
ing an oscillating movement to the hooked end.
When the post is brought into engagement with
a stop, movement thereafsc. imparted. to the
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operating latch 38 wliil oscllinte the hooked end
thereof which, through its slotted cngagcment
with stud 30, will actuate the switch from one
position to another. As shown in Figure 8, the
operating shaft has rotated in. one direction to
rotate the switch operating bracket I4 carrying
the latch 3§ with it until the post 36 therecon
engages the left hand stop, so that further rota-
tion in the same direction causes the mercury
switch to be tlited to the left. When the switch
s moved past center it continues In its move-
ment, by its own weight, until the stud 30 encages
the end of the notch 3! in the underside of the
front plate 12 which acts as a stop to limit the
travel of the bracket 14 and arm 28 {n that direc-
tion, as shown in dot and dash line in Figure 11,
_Thus a posltive action Is obtained in opening or
closing the switch circuit. Upon oscillation of
the operating shalt § in the opposite dirrction the
movement of the parts are reversed.

The coll spring 24, as shown in Figure 4, maln-
talns the arms 18- and {9 normally in engagement.
with the actuator arms 18 and the bracket (4 to
impart the osclliating movements of the operat-

ing shaft 5 in response to temperature changes to .

the bracket 14 as hercinbefore described. When
the mercury switch has been actuated and the
bracket 14 and arm 28 is vestrained (rom further
movement by the stud 30 eéngaging one of the

stops, should the temperature continue to change °

to cause the thermal coil 1 to expand or contrac!
beyond that which actuated the switch. the sprineg
24 allows further continued movement of the
shaft § in one direction, as shewn in Flgure 6, or

in the opposite direction. as shown in ‘Fizure 17, -

without placing undue strain upon the thermal
coll or any of the parts, )

The actuating arm {§ is acdjustablv mounted
upon ‘Lhe disk 18 secured to the shaft 8, zo0 that
when calibrating the device compensation can be
made for variations-in the relationship between
the mounting holes in the thermal coil |, As an
alternative arrangement the disk 15, Figure 5,
may be omitted and Lthe arm 1§ keyed to the shaft
and a suitable adjustabie clamp provided upon
the cxterior end of shaft § for securine thereto
the outer end of the thermal coil no matter what
its position. .

One of the two stops for post 38 is in the form
of a toothed disk 38, having an annular slot 40
therein through which the post 38 projects,
mounted for rotation upon an extension of the
bearing member 11 on the front side of the front
piate 12. The other is an arm 41 projecting be-
vond the periphery of the dizk 39 cxtended from
a disk mounted for rotation abowt the same
hearing member Hoin front of the annular slot-
ted disk 33, The ari 41 terminates in a pointed
indicator 42 and is provided with a depressed
tooth 43 adapted Lo extend over the periphery
of the toothed disk 39 nand beine adapted for en-
gagement between two adjacent tecth thereon.
The arm &4 is also provided with a bent over
stop 44 extending throuch the annuiar slot 40
in the disk 3% to be in line with and act as &
stop for the post 3§ on the latch 35, The disk
38 is nlso provided with a radial pointed indica-
tor 48 adjiacent the richt end of the annular sist
40. Both pointed indicators are mounted to be
positioned over an annular sexment 48 secured
al itsends upon the front plate 12 and provided
with f calbruted temperature seale over which
the pointed Indicators 42 nnd 45 may be adjusted.

As shown In Flgures 2 and 10, the loothed disk
34 is normally restrained from rotation by a plate

[ ) l
| 3
or strip 46* having & notch 47 stepped at both

. ends to recelve a toothed disk 39 below Its hori-
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zontal diameter and allow for rotation of the disk
when the lalter Is moved out between the wider
portions -of the notch but when moved forward
the bottom steps of the notch 41 enter between
adjacent tecth ‘on the disk to hold it in fixed
position. This strip 48* is held with the notched
portions at right angles and adjacent to the flat
face of the disk 39 by right angular extenslons at
cach end and perforated to be sccured to the ends
of the annular scale 48 by the same means
which sccures the scale to the front plate 12,
Provision Is made to adjust the disk 39 so that
the right end of the annular slot 40 will act as
a stop for the latch stud 36 to actuate the switch
at the desired temperature indicated on the scale
by the pointer 45. Also provision is made to ad- "
just the arm 41 so that its stop 44 will be engaged
by the: latch stud 36 to reverse the position of
the switch at the desired temperature indicated
on the scale by the position of the pointed indi-
cator 42,

The means provided for setting the pointers
41 and 45 nt the desired temperature includes
n recessed hub 48 mounting a superimposed re-
cessed hub 49 with the hub 48 mounted upon the
portions 56 and 50" of the bearing member |1 ex-
tending from-the front side of the front plate
I17. Both hubs 48 and 48 extend through an
aperture 81 provided thercfor in the cover §2
covering the front of the casing 4, as shown in
Figure 1. As shown in Figure 3 the Inner end of
the hub 48 mounts and is sccured to the toothed
disk 39. A coll spring 53 is mounted about the
reduced portion 50* of the bearing member 11
with one end in engagement with the shoulder
50 on the bearing member and the other in en-
kagement with the shoulder within the opposite
end of the recess in the hub 48. This spring
normally urges the toothed wheel ty engage the
lower steps in the notch 47 in the strip 46, The -
superimposed hub 49 is also recessed and its inner
end mounts and Is secured to the disk carrying
the arm 41, The outer circumference of the hub
48 is stepped to form a support adjacent its outey
end and adjacent Its Inner end for the hub 49
with a space between them for a coll spring 54
recelved within the recess of the hub 49 with one
end bearing upon the outer step of the hub 48
and another against the bottom of the en-
Inrged recess in the hub 49, to be normally urg-
ing the hub 49 and arm 41 to maintaln the tooth -
41 on the arm 41 in enzagement between adia-
cent teeth on the toothed disk 39, The lower
step on hub 40 acts as a stop to limit the outward
movement of the hub 49 against the tension of
the spring $4.

By means of the hubs 48 and 49 projecting
throueh the front cover 52 of the instrument
casing 4. desirable adjustments of the stops for
the operating latch post 36 mav be made after .
Installation without removing the coiver of the
Instrument casing. By depressing the hubs 48
and 48, they normaily travel in unison, the
toothed disk 39 Is moved out of engarement with
Its retaining plate 4§* to allow the pointed indi-
cator €5 to be rotated to the temperature on the
scnle on plate 48 desired. By pulling out hub
49 the coll spring 84 will be compressed and allow
hub 49 to slide over hub 48 to withdraw the
lonthh 43 on the arm 41 from engagement with

- the tooth wheel 39 50 that the arm 41 may be

rotated to the desired temperature as indicated
on the scale on plate 48, The cover is provided
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with a glass covered section for viewing the cal-
lorated plate over which the settings of the two
polinters are made.

As shown In the drawings and described, the
mercury switch 26 Is mounted to close its circuit
when actuated upon an increase in temperature.
Such an arrangement Is utilized In a device of
this character for closing a’' circult to a circulat-
Ing fan used in conjunction with automatically
controlied and fired warm air heating systems.
As in the case of such installations it may be de-
sired to operate the fan during summer scasons
for cooling and ventilating purposes. To utilize
this improved device for thal purpose this inven-
tion contemplates to provide manually operated
means for moving the switch to closcd position,
when desired during the summer, and to lock 1t in
that position to cause a continuous operation of
the fan until released manually or, in the cvent of
an operation of the firing mechanism, to rclease

the lock upon a temperature rise after which the .

device again becomes automatic in operation In
response o temperature changes.

As shown in Figures 1 and 12, a lock latch 538 is
mounted at one end upon an operating shaft 56
rotatably mounted between the supporting platces
8 and 12 with ohe end cxtending beyond {ront
plate 12 with its outer end knurled and of such
lenglh as to pass through an aperture provided
therefor in the cover 52 for the casing 4. 'The
latch 55 is so arranged that its free end may be
brought inio the path of travel of the actuater
stud 30 and the free end is notched at 57 so that
when the switch carrying arm 28 has been oscil-
1ated to open the switch 26 the latch 55§ may be
manually rotated to bring the notched end §7 into
engagement with the actuator stud 30 and oscil-

late the switch carrying arm 28 in the opposite”

direction to close the switch. apainst the force of
the thermal coil tending to open the switch. As
a resuit only a part of the full movement normal-
ly made by the switch to full on position Is uti-
lized and the latch is locked Into cngagement
with the stud 30. When in this position, the es-

tablishment of heat which will raisc the tempera- -

ture of the thermnl coil to remove its force
against the locking means, the switch will auto-
matically move to the limit of Its on position
whercupon the latch lock 55 by I1s own weight
falls free and the device becomes automatic in
operation in response to temperalure changes.

When this device Is employed to limit tempern-
ture conditions the position of the switch is re-
versed In the support clips 271,

Plates of insulating material 58 are preferably Y

attached to the front side of the supporting plate

8 for supporting binding posts §9 to which the

ends of the flexible lcads 60 and 61 from the

switch terminals are attached, as shown in Fig-

ure 2, for connection into the controlled circuits,
What I claim is:

1. A temperature responsive device including a -

tiltable mercury tube switch, an operating shaft,
a thermal membver for operaling the shaft, a tiit-
able bracket, means transmlitting movement {m-
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parted to the shaft to the bracket, n switch actu-

ator aoperated by the ttitable bracket, adjustable
means {or determining the time of switch opera-
tion and means upon the switch acluntor adapted
to abut said adjustable means when the actuator
I5s opcrated by the tlitable bracket and upon con-
tinued movement of the biacket thereafter to

cause the actuntor to tilt the switch Including

means to limit the tiit of the switch and the

4 : 2,318,600

movement of the bratket after operating.the
switch, and yiclding means incorporated In said
transmitting means allowing continucd move-
ment of the shaft beyond the limlted movement
of the bracket.

2. A temperaturc responsive device including a
tiltable mercury tube switch, an operating shaft,
a coil of thermal metal for operating the shaft.
having mecans on one end thereof to immovably
sccurc that end and means on the other end for
connection upon the shaft, a tiltable bracket, an
operative connection between the operating shaft
and bracket including means secured upon the
operating shalt, means to adjust the relation be-
tween the means secured upon the shaft and the
bracket in accordance with the position, at am-
bient tempcerature, of the end of the cotl con-
nected to the shaft, a switch actuator operated
by the tiltable bracket, adjustable means for de- -
termining the time of switch operation, means
upon the switch actuator adapted to abut said ad-
Justable mcans when the actuator is vperated by
the tiltable bracket and upon continued move-
ment of the bracket therealter to cause the actu-
ator to tilt the switch.

3. The structure of claim 2 including means to
limit the Uilt of Lhe switch and movement of the
bracket after operaling the switch, and ylclding
means incorporated in sald transmitting means
allowing continued movement of the shaft be-
yond the limitcd movement of the bracket.

4. In a temperature responsive device having a
casing, a tiltable mercury tube switch and actu-
ating means for tilting the switch within the cas-
ing, the combination' with thermally responsive
means for operating the actuating means and a
calibrated temperature scale, of adjustabie means
cooperating with the actuating mcans for deter-
mining the tempecrature points of switch opera-
tion inciuding two hubs one super-imposed upon
the other, the inncr hub mounting a toothed disk
having a pointer projecting beyond the periphery
of the disk, retaining mcans Lo position the disk
adiacent the dial and to engage the teeth of the
disk to prevent rotalion of the disk. the outer hily
mounting a pointer arm having a pawl adapted
to engage the tecth on the disk, and means yield-
ing to the depression of the hubs to release the
toothed whel from tls retalning means to be ro-
taled to the desired position and by-an outward
pull of the outer hub to detach the pointer arm
pawl from Lhe toothed disk to rotale the pointer
arm to the desired position.

5. In a temperature responsive device having
a casing, a tiltable mereury tube switch and actu-

" ating means for tiiting the switch within the

casing, the combination with thermally respon-
sive means for operating the actuating means and
a calibrated temperature scale, of adjustable
means cooperating with the actuating means for
determining the temperature points of switeh
operation including two hubs, one supor-imposed
upon the other, the inner hub mounting a toothed
disk having a pointer projecting bevond the
periphery of Lhe disk, retaining means to posis
tion the disk adjncent the dial and (o cnrare the
tecth of Lhe disk to prevent the rotation of the
disk, the ouler hub mounting a pomnter arin
having a pawl adapted to engace the teeth on
the disk, a spring normally acting on the outer
hub to maintain the pawl in eneagement with the

~disk teeth and yicldable to movement of the hub

to free the pawl and permit rotation of the hub,
A spring normally acting on the Inner hub to
maintain the disk thereon In cngagement with
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the retaining means and yieldable upon move-

ment of the hub to free the disk for rotation of
the hub. . )

6. A temperature responsive electric switch in-
cluding s casing, & mercury tube swiich and
switeh operating mechanism mounted within the
casing, a temperature responsive coil of thermal

metal mounted exteriorly of the casing having -

one end secured thereto and the free end se-
cured to the end of an axially mounted operat-
ing shaft the other end of which enters within
the casing, an operative connection between the
operating shaft and switch operating mechanism
- to open and close the switch, said mechanism in-
.cluding a pivoted switch operating latch adapted
to be actuated upon movement of the operating
shaft, a post projecting from the free end of the
operating latch, spaced apart stops on each side
of the latch post adapted to be engaged by the
post to throw the switch from one position to
another; adjustable means to position the stops
upon a calibrated temperature scale to throw
the switch at the desired degree of temperature
to which the temperature responsive coil is sub-
jMNﬂnghchdingapost
projecting through the front of the casing for
manusally adjusting the position of both stops.
7. The structure. of claim 6 wherein said ad-
justing post 18 in the form of two hubs one super-
imposed upon the other, with the outer hub
mounting within the casing & pointer arm hav-
ing a stop, the inner hub extending therebeyond
and mounting a toothed disk having an annular
slot through which the latch post and the stop
onthepointer&rmpm.’thendmledaeofthe
slot acting as the other stop for the latch post, a
" pointer projecting beyond the periphery of the
" disk adjacent the radial edge stop, a spring
pressed pawl normally engaging the toothed disk
and a tooth struck from the pointer arm to nor-
mally engage between the teeth on said disk, and
means ylelding to the depression of the hubs to
releuethetoothedwheelfromthemwltobe
rotated to the desired poeition and by an out-
ward pull of the outer hub to detach the pointer

arm tooth from the disk wheel to rotate the:

pointer arm to the desired position.

8. A temperature responsive electric switch in-
cluding a casing, a mercury tube switch and
switch operating mechanism mounted within the

10
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casing, & temperature responsive coil of thermal
metal mounted exteriorly of the casing having
one end secured thereto and the free end secured
to the end of an axially mounted operating shaft
the other end of which enters within the casing,
a supporting plate and a front plate spaced apart
from each other and from the front and back of
the casing and parallel thereto, bearing members
mounted upon said plates in alignment with the
operating shaft with the inner end of the oper- -
ating shaft received in one of the bearings in
the supporting plate, a U-shaped operating
bracket having its free ends perforated, one to
receive and oscillate about the bearing on the
front plate and the other to receive and oscillate

. about the end of the operating shaft, & mercury

tube switch supported on the upper end of &

_carrier arm extending from a switch carrier

20

mounted for oscillation between the adjacent
perforated ends of the bracket, an operative con-
nection between the operating shaft and an arm

of the operating bracket, an operating latch piv-

otally mounted adjacent the top of the other arm
of the operating bracket, and an operative con-
nection between the operating latch and switch
carrying arm whereby expansion and contrac-
tion of the thermal coll imparts oscillation to’
the operating shaft to operate the switch.

".9. A temperature responsive device including

a tiltable mercury tube switch, an operating

‘shaft, & thermal member for operating the shaft,

.8 tiltable bracket, means transmitting movement

35
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imparted to the shaft to the bracket, a switch
actuator operated by the tiltable bracket, adjust-
able means for determining the time of switch '
operation and means upon the switch actuator
adapted to abut said adjustable means when the
actuator is operated by the tiltable bracket and
upon -continued movement of the bracket there-
after to cause the actuator to tilt the switch, in-
cluding a manually operated latch operable to

- tilt the switch to one position and hold the same
- in its manually tilted position against the effort

of the thermal member to tilt the switch to the
reverse position until in response to a tempera-
ture condition wherein the thermal member no
longer opposes the actuation of the switch,
whereupon the latch falls free of engagement
with the tiltable switch. - ‘

IRA E. McCABE.




