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Ernst Walter Rickameyer, Elmhurst, Ill., assignor 
to Jefferson Electric Company, Bellwood, Ill., a 
corporation of Illinois 

Application March 15, 1939, Serial No. 261,993 
(C. 200-139) 10 Claims. 

My invention relates to switches, and more 
particularly to adjustable automatic switches. 

It is an object of my invention to provide a 
switch having a temperature responsive element 
for actuating a mercury switch or contact unit. 
Another object of my invention is to provide 

a switch utilizing a mercury switch or contact 
unit for making and breaking an electrical cir 
cuit responsive to actuation by a temperature 
responsive element, which switch is easily and 
quickly adjustable to vary the temperatures at 
which operations of the nercury switch unit are 
effected. 
Another object of my invention is to provide 

an automatically actuated switch, the structure 
of which is such that frictional resistance to 
movement and binding of the operating parts 
thereof are minimized. 
Another object of my invention is to provide 

a compact, adjustable, thermostatically operated 
switch that is easily manufactured and assen 
bled. 
Other objects and advantages of my invention 

will be apparent from the following description 
taken in connection with the accompanying 
drawings in which similar characters of reference 
indicate similar parts throughout the several 
views. 

In the drawings: 
Figure 1 is a front elevation of a switch en 

bodying a preferred form of my invention with a 
part thereof shown in section. 

Figure 2 is a side elevation of the switch shown 
in Figure 1 which also has a part thereof shown 
in section. 

Figure 3 is a fragmentary side view of a portion 
of the switch shown in Figures 1 and 2 having 
parts thereof cut away to show the construction 
thereof. 

Figure 4 is a fragmentary top view of a portion 
of the switch shown in Figures 1 and 2 with parts 
thereof cut away to show details of construction. 

Figure 5 is a fragmentary sectional view taken 
substantially on line 5-5 of Figure 3 and in the 
direction of the arrows. 

Figures 6 and 7 are respectively front and side 
elevations of a switch embodying a modified form 
of my invention and each having a part thereof 
shown in Section. 

Figure 8 is a side elevation of a modified form 
of my present invention having parts thereof 
shown in section. 

Figure 9 is a fragmentary sectional view taken 
substantially on line 7-7 of Figure 8 and in the 
direction of the arrows. 
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Figure 10 is a fragmentary front view of the 
switch shown in Figure 8 having a part thereof 
shown in section. 

Figure 11 is a fragmentary view of a portion of 
the Switches shown in Figures 2 and 8. 
Having particular reference to Figures 1 to 5 

inclusive, the Switch has a base plate to which 
feet such as and f2 are secured by rivets 3 
and 4 respectively, or other suitable fastening 
means, for securing the switch in spaced relation 
with respect to a wall or mounting 5. The feet 
are secured to the wall or mounting 5 by Screws 
such as 6 or other suitable fastening means. A 
bracket 7 comprising a yoke 8 and yoke sup 
ports 9 and 20 is secured to the base 0 by rivets 
2 or other suitable fastening means. The yoke 
supports 9 and 20 are secured to the yoke 8 by 
screws 23 that are preferably threaded into the 
yoke 8. The yoke supports f9 and 20 are pref 
erably angularly located and prevented from 
rotation by extruded portions 24 of the base that 
extend into openings 25 in the yoke Supports. 
The yoke 8 has angularly disposed arms 27 on 
the sides thereof to which a frame member 28 is 
secured by rivets 29 or other suitable fastening 
IleanS. 
The yoke 8 has an opening 39 therein in which 

a stud 3 is rotatably mounted. The stud 3 has 
an arm 32 and a gear 33 press-fitted thereon and 
secured thereto by riveting as at 34, the arm 32 
being located intermediate the gear 33 and the 
yoke 8. The yoke 8 also has an opening 35 
therein which provides a bearing for a shaft 36 
on which a pinion gear 37 is pressed, which pinion 
gear 37 meshes with the gear 33. The shaft 
passes through an opening 38 in a friction yoke 
39 which friction yoke is intermediate the gear 
37 and a collar 49 which is secured to the shaft 
by a set screw 4 or other suitable means. The 
friction yoke 39 is secured to the yoke 8 by 
screws 42 that extend through the friction yoke 
and are threaded into the yoke f8. The friction 
yoke 39 has fingers 43 that press against the 
surface of the gear 33 to hold that gear and the 
stud. 3 in position with respect to the yoke 8. 
The friction yoke 39 also holds the shaft 36 and 
the pinion gear 37 in position with respect to the 
yoke 8 and the gear 33. A manual adjusting 
knob 44 is secured to the shaft 36 by a set Screw 
45 that is preferably threaded into the knob 44 
and engages a flat portion 46 of the shaft. By 
manual adjustment of this knob 44 rotation of 
the arm 32 is effected through the meshing gears 
37 and 33. 
The frame member 28 preferably has an open 
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slot 47 therein that is substantially in axial 
alignment, with the opening 39 in the yoke 8 and 
provides a support for a shaft 8. The shaft 
48 has a grooved portion 49 that fits into the 
slot 4. The width of the section of the grooved 
portion 49 is preferably less than the width of 
the slot 47 and the Width of the groove of the 
grooved portion 49 is preferably greater than 
the thickness of the frame member 28 so that 
the shaft has freedom of movement tranSVerse 
to the axis thereof and angularly as Well as in 
rotation. This bearing structure limits binding 
of the shaft, and provides an anti-friction self 
aligning support for the shaft 48. 
A bi-metallic temperature or thermal respon 

sive element 50 is spirally wound With the turns 
thereof spaced from each other as indicated at 
5 in Figure 3. The inner end 52 of the ten 
perature responsive element 5) is secured to the 
shaft, 43 by engagement with a slot 53 in the 
shaft. The turns of the temperature responsive 
element 5 surround the shaft and the outer end 
thereof is anchored in a slot 54 in an angularly 
disposed portion 55 of the arm 32. The tem 
perature responsive element 50 is preferably 
notched at 56 to lock the anchored end in as 
sembled position with respect to the portion 53 
of the arm 32. Also the anchored end of the 
temperature responsive element 59 preferably 
fits loosely into the slot 54 to provide some play 
and to thereby prevent distortion or resistance 
to the movement of the temperature responsive 
element 5 due to movement of the arm 32 or 
normal flexure of the temperature responsive 
element. It is, therefore, apparent that the 
shaft, 48 is supported by the temperature re 
sponsive element 5 and the bearing provided by 
the slot 47 in the frame member 28. 

A. bracket 59 has an opening 60 therein through 
which a portion 6 of the shaft extends. The 
bracket 59 is secured to the shaft by riveting 
the end of the shaft as at 62. The bracket 59 
has a hook 64 on one side thereof and a lug $5 
on the other side. A strap 66 engages the hook 
4 and is secured to the lug 65 by a screw 6. 

that extends through the strap and is threaded 
into the lug 65. The bracket 59 and the strap 
6 provide a clamp for securing a mercury switch 

or contact unit 68 to the shaft for movement 
thereby. The mercury switch or contact unit, 
58 may be any standard mercury switch ele 
ment, the structures of which are well known 
in the art and which make and break an elec 
trical circuit by the movement of a quantity of 
thercury Within a housing or enclosure which is 
preferably sealed. With this type of switching 
element the making and breaking of the electri 
cal circuit controlled thereby is dependent upon 
the position of the mercury switch which in turn 
Controls the position of the mercury within the 
SWitch. 
Connections are made to the mercury switch 

or contact unit 68 by lead wires such as T?) and 
. These lead wires 70 and preferably ex 

tGrid through openings such as 72 in a lead sup 
port 73 that is preferably made of insulating 
in atterial. the lead support, 73 is secured to the 
yoke supports 9 and 20 by rivets 74 or other 
SLitable fastening means. The leads 70 and 
are preferably anchored to a terminal block as 
Sembly 75, the leads being attached to terminal 
strips such as 9 by screws 77. The terminal 
block assembly 75 is secured to a bracket 78 on 
the base by screws such as 79, Screws 80 
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that are threaded into the terminal strips 6 
provide binding posts for anchoring connecting 
Wires 82 that extend to the Switch from the con 
trolled circuit through a conduit 83 Such as that 
indicated by dotted lines in Figure 1. A brack 
et 84 that is Secured to the base 9 provides an 
anchor for a conduit Such as 83. 
A cover or housing 90 engages the base IO 

and is located with respect thereto by lugs such 
as Si that are integral with the corners of the 
base f . The cover is held in position by the 
adjusting knob (4 and a washer 92 is prefer 
ably interposed between the knob 44 and the 
COver or housing 93 to Space the knob from the 
COver and to prevent the knob from rubbing on 
the cover. The cover 33 has openings such as 
93 in the sides thereof to permit the circula 
tion of air through the housing or cover and 
around the temperature responsive element 50. 
The housing or cover 9 also has an opening 
84 through which the connecting wires such as 
B2 and the conduit such as 83 pass. 
In the assembly of the switch shown in Fig 

tres 1 to 5 inclusive, the yoke supports 9 and 
20, the yoke 8, the frame member 28 and the 
terminal block assembly are secured in position 
With respect to the base 0 and as described. 
The Sub-assembly, comprising the temperature 
:'eSponsive element 50 and the shaft 48 that is 
Secured thereto, is assembled with respect to the 
al"In 32 that has the gear 33 secured thereto by 
hooking the outer end of the temperature re 
Sponsive element 53 into the slot, 54. The grooved 
portion 9 of the shaft is then dropped into 
the slot 47 and the stud 3 is put into the open 
ing 38. While held in this position the sub-as 
Sembly including the shaft 36, pinion gear 37, 
collar 49, and friction yoke 39 is put in position 
With the pinion gear 37 meshing with the gear 
33 and secured in that position by the screws 
42 that extend through the friction yoke 39 and 
are threaded into the yoke 3. Since the fric 
tion yoke holds the pinion gear 37 and the shaft, 
36 in place and has fingers 43 that engage the 
gear $3 to hold the sub-assembly, including the 
gear 83, arm 32 and stud 3, in place, the op 
erating parts of the Switch are held in assem 
bled relation with respect to the base 0 and 
Support structure by the friction yoke 39. Thus 
final assembly or disassembly of the various sub 
assemblies of the switch structure is effected by 
the tightening or removal of the screws 42. 

In the operation of the switch the mercury 
SWitch or contact element is secured to the end 
of the shaft for rotation therewith responsive to 
flexure of the bi-metallic temperature responsive 
element, 59. Since the position of the mercury 
Switch or contact element 68 determine whether 
a circuit is made or broken thereby, the neces 
Sary movement for effecting a given operation 
of the switch or contact element 68 and the 
necessary flexure of the bi-metal for producing 
that movement may be adjusted or varied oy 
Varying the position of the anchored end of the 
temperature responsive element 50. Manual ad 
illstment of the position of the anchored end 
of the temperature responsive element C is ef 
fected by adjustment of the knob. A which, 
through the meshing gears 33 and 37, turns and 
adjusts the position of the arm S2. The fric 
tional engagement between the gear 33 and the 
fingers 43 on the friction yoke 39 is sufficient 
to hold the arm 32 in its adjusted position. In 
aSmuch as the necessary fiexure of the tem 
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perature responsive element 50 for effecting op 
eration of the mercury switch or contact element 
68 is varied by the adjustment of the arm 32, 
the temperatures at which the circuit controlled 
by the SWitch will be made and broken will also 
be varied by the adjustment. 
Since the slot 47 is wider than the grooved 

portion 49 of the shaft and the groove in the 
shaft is wider than the thickness of the frame 
member 28, the operation of the shaft is prac 
tically frictionless. As an additional feature of 
this bearing support for the shaft the tendency 
toward resistance of the movement of the shaft 
due to binding is also limited by the freedom 
of the shaft to move angularly or transversely 
Without binding. 
With particular reference to Figures 6 and 7, 

the switch disclosed therein is substantially simi 
lar to that disclosed in Figures 1 to 5 inclusive, 
except that it is mounted in an inverted posi 
tion and includes an adjusting means that is 
more tamper-proof than that utilized in the 
Switch shown in Figures 1 to 5 inclusive. Ref 
erence numerals in Figures 6 and 7, similar to 
those previously used, refer to like parts. The 
shaft 36 in Figures 6 and 7 is shorter than that 
shown in Figures 1 and 2 and has a slot 20 in 
the end thereof for accommodating a screw 
driver or similar instrument in effecting adjust 
ment of the Switch. The collar 4 has an indi- : 
cator or pointer 2 thereon adjacent an indicat 
ing plate 22, which plate has numbers thereon 
for indicating the setting of the switch. The 
indicating plate 22 is held in position with 
respect to the shaft 36 by the collar 40 and 
has fingers or lugs 23 and 24 that engage 
the sides of the lug 25 on the friction yoke 
39 to prevent the indicating plate from turn 
ing with the shaft 36. The cover 90 is se 
cured in position by screws such as 26 that ex 
tend through the cover and are threaded into 
Studs Such as 2 which studs are secured to the 
yoke supports 9 and 29. When the cover 90 
is thus secured in position it covers the indicat 
ing plate 22 and the end of the shaft 36 so that 
changes in the adjustment cannot be made with 
out renoval of the cover. 

Referring particularly to Figures 8 to 11 in 
clusive, reference numerals similar to those 
previously used designate like parts. 
The Switch shown in Figures 8 to 10 inclusive 

is quite similar in structure and operation to the 
switch shown in Figures 1 to 5 inclusive, but is 
modified in certain respects to be explosion-proof 
and particularly adapted for use where there is 
danger of explosion from any arc that night oc 
cur in an open Switch. In the disclosed embodi 
ment of this explosion-proof Switch a base 09 is 
preferably heavier than the base 0 and has an 
integral extending portion 0 that provides a 
sleeve bearing 2 for a shaft 03, the surface 
of which bearing is preferably long. The base 
00 has flanges such as 04 integral with the 

edges thereof through which Screws such as f05 
extend to secure the base 00 to a housing 06, 
the screws 05 being threaded into flanges such 
as f07 on the housing 06. The base 00 and 
housing 6 provide an enclosure for the mer 
cury switch or contact element 68 and the lead 
Wires 0 and that are connected thereto. The 
housing 6 also has threaded openings 08 and 
09 therein into which conduit pipes such as 0 

and are screwed to enclose the wiring from 
an outside circuit that extends to this switch. 
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An insulating terminal block assembly 2 is se- 5 

3. 
cured to the base OO within the housing OS and 
has Screws Such as 3 for anchoring the wiring. 
The temperature responsive element 50 is Se 

cured to the shaft 03 on the opposite side of the 
base 00 from the mercury switch or contact ele 
ment 68. The adjusting structure and the opera 
tion of the temperature responsive element are 
quite similar to the adjusting structure and op 
eration of the Switch shown in Figures 1 to 5 
inclusive. However, the yoke 8 is secured to 
posts 5 that are preferably integral with the 
base 00 and the frame member 28 is unneces 
sary because the shaft bearing is provided by the 
base 00. A cover 6 having openings T for 
the circulation of air around the temperature re 
Sponsive element adjoins the base f OO and is held 
in position by the knob 44. The knob 44 of 
this switch is mounted on a shaft extension f 8 
that is secured to the shaft 36 by a set Screw 9. 
While I have illustrated and described a pre 

ferred embodiment and certain modifications of 
my invention, many modifications may be made 
without departing from the spirit of my inven 
tion, and I do not wish to be limited to the pre 
cise details set forth, but desire to avail myself 
of all changes within the scope of the appended 
claims. 

I claim: 
1. A switch comprising, in combination, Sup 

port means including a bracket and a frame 
member, said frame member having a slot there 
in, a shaft having a diameter greater than the 
width of the slot and having a circumferential 
groove therein the inner diameter of which is 
less than the width of the slot by an amount 
such that free side play of the shaft is provided 
for, the grooved portion of Said shaft being dis 
posed in Said slot to provide an anti-friction Sup 
port bearing for the shaft, a mercury Switch unit 
carried by the shaft for movement therewith, an 
adjustable arm supported by the bracket, a spir 
ally disposed bi-metallic temperature responsive 
element having one end connected to the arm 
and adjustable to various positions therewith and 
the other end secured to the shaft for effecting 
rotary movement of the shaft responsive to flex 
ure of the element. 

2. A switch comprising, in combination, Sup 
port means including a bracket and a frame 
member, said frame member having a slot there 
in, a shaft having a diameter greater than the 
width of the slot and having a circumferential 
groove therein the inner diameter of which is 
less than the width of the slot, the grooved por 
tion of said shaft being disposed in said slot and 
free for limited side and end play to provide an 
anti-friction support bearing for the shaft, 
Switch means actuated by rotary movement of 
the shaft, a bi-metallic temperature responsive 
element connected to the shaft for effecting ro 
tary movement thereof in response to tempera 
ture changes, and means adjustably supporting 
the other end of the bi-metallic element. 

3. A switch comprising, in combination, sup 
port means including a bracket and a frame 
member, said frame member laving a slot there 
in, a shaft having a diameter greater than the 
width of the slot and having a tapered circum 
ferential groove therein the width of which is 
greater than the thickness of the frame member 
and the inner diameter of which is less than 
the width of the slot, the grooved portion of said 
shaft being loosely disposed in said slot to pro 
vide an antifriction Support bearing for the 
shaft, switch means actuated by rotary move 



4. 
ment of the shaft, a temperature responsive ele 
ment for rotating the shaft to actuate the SWitch 
means, and means for adjusting the movement 
of the temperature responsive element necessary 
to effect operation of the Switch means. 

4. A switch comprising, in combination, Sup 
port means including a frame member, said frame 
member having a slot therein, a shaft having a 
portion of Smaller diameter than the width of 
the slot, said portion of the shaft being loosely 
disposed in the slot to provide an anti-friction 
bearing for the shaft, switch means actuated by 
movement of the shaft, a temperature respon 
Sive eleinent Secured to the Shaft, and means con 
nected to and supporting the temperature re 
Sponsive element, Said anti-friction bearing and 
the temperature responsive element being the 
Only Supports for the Shaft. 

5. A Switch comprising, in combination, Sup 
port means including a frame member, said 
frame member having a slot therein, a shaft 
having a portion of Smaller diameter than 
the Width of the slot, said portion of the 
shaft being loosely disposed in the slot to 
provide an anti-friction bearing for the shaft, 
SWitch means actuated by moveinent of the shaft, 
a temperature responsive element secured to the 
shaft, and means connected to and Supporting the 
temperature responsive element, said anti-fric 
tion bearing and the temperature responsive ele 
ment being the only supports for the shaft, the 
engagement between said slot and said portion 
of the shaft and the supporting connection be 
tween the last mentioned means and the ten 
perature responsive element being sufficiently 
loose to allow play and limit binding and fric 
tion in movement. 

6. A SWitch comprising, in combination, Sup 
port means, a shaft, Switch means actuated by 
movement of the shaft, self-aligning bearing 
means providing a Support for the shaft, a tem 
perature responsive element secured to the shaft, 
and means loosely anchoring the temperature 
responsive element, said temperature responsive 
element having sufficient freedon of movement 
With respect to the last mentioned means that 
movement thereof and movement of the shaft in 
the self-aligning bearing means limits binding 
and friction in the operation of the Switch. 

5 

O 

20 

25 

35 

40 

45 

2,244, 347 
7. A SWitch conprising, in combination, Sup 

port means, a shaft, Switch means actuated by 
In OWeinent of the Shaft, Self-aligning bearing 
means providing a support for the shaft, a tem 
perature responsive element Secured to the Shaft, 
and means anchoring the temperature respon 
sive element, the last mentioned means being ad 
justable to Various positions to vary the operat 
ing temperature of the Switch, said temperature 
responsive element, having Suficient freedom of 
movement with respect to the last mentioned 
means that movement thereof and movement of 
the Shaft in the Self-aligning bearing means 
limits binding and friction in the operation and 
adjustinent of the SWitch. 

8. A Switch comprising, in combination, sup 
port means including a bracket and a frame 
In ember, said bracket having an opening therein 
and Said Support having an open slot bearing 
therein, a shaft rotatably supported in said open 
slot bearing, an alm Secured to a stud, said stud 
being rotatably mounted in said opening for ad 
justment to various positions, a spirally wound 
thermostatic element Supported by said arm and 
Secured to the shaft, a member secured to the 
bracket and having fingers holding the stud in 
position, and Switch means actuated by rotary 
movement of the shaft effected by the thermo 
static element. 

9. A SWitch comprising, in combination, Sup 
port means, a shaft, a stud, an arm secured to 
the Stud, said Support means providing one bear 
ing for rotatably supporting the shaft and 
another bearing for rotatably Supporting the stud, 
a thermostatic element Secured to the shaft and 
Supported by the aim, Switch means actuated by 
the shaft, and means renovably secured to the 
Support means for holding the stud in position 
and thereby holding the arm, thermostatic ele 
linent and shaft in assembled relation. 

10. In a Switch, the combination complising a 
SWitch operating shaft, a mercury switch carried 
by the shaft for movement therewith, means 
providing an open slot bearing for the shaft, said 
Shaft having a tapered circumferentially grooved 
portion of Smaller diameter than the width of the 
slot disposed loosely in said slot to provide an 
anti-friction bearing for rotary movement of the 
shaft. 

ERNST WALTER, RICKMEYER. 


