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Patented June 13, 1950 2,511,640 
UNITED STATES PATENT OFFICE 

CIRCUIT CONTROLLING DEVICE 
Clarence W. Kuhn, Wauwatosa, Wis., assignor to 
Cutler-Hammer, Inc., Milwaukee, Wis., a cor 
poration of Delaware 

Application September 30, 1946, Serial No. 700,211 
(C. 200-83) 10 Claims. 

This invention relates to circuit controlling 
devices and is particularly applicable to auto 
matic temperature control switches for use in 
connection with electric refrigerators. 
The invention has among its objects to provide 

an improved refrigerator control switch of the 
type including a front adjusting knob which is 
rotataiole in opposite directions between given 
irrits to effect what is commonly known as "cold 
control, and which operates in one of Said limits 
to stop the refrigerator for "defrosting.' 
Another object is to provide a compact, rugged 

and reliable control switch of the aforesaid type 
which is exceedingly thin from front to back 
sing is formed largely of sheet metal parts 
capable of being readily manufactured and as 
sembled at low cost. 
Another object is to provide a refrigerator con 

trol switch of the aforesaid type having improved 
temperature adjusting mechanism associated 
thereWith. 
Various other objects and advantages of the 

invention will hereinafter appear. 
The accompanying drawings illustrate an em 

kcdinent of the invention which will now be 
described, it being understood that various modi 
fications may be made in the embodiment illus 
trated without departing from the Spirit and 
scope of the appended claims. 

in the drawings, 
Figure i is a front elevational view of a switch 

embodying the invention, the adjusting knob 
therefox being shown in section; 

Fig. 2 is a sectional view on line 2-2 of Fig. 1 
illustrating the switch in closed position; 

Fig. 3 is a fragmentary sectional view taken 
substantially on line 3-3 of Fig. 1 illustrating 
the switch in circuit opening position; 

Fig. 4 is a sectional view on line 4-4 of Fig. 2; 
3ig. 5 is an end elevational view of the switch 

with a portion of the switch insulating base 
broken away and with a cover therefor removed; 
and 

Fig. 6 is an exploded perspective view of certain 
of the parts shown in Figs. 1 and 2. 
The refrigerator control switch illustrated in 

the drawings includes a switch unit and a 
unitary operating assembly therefor, including a 
Snap operating mechanism 2 and a pressure re 
sponsive device 3. The snap operating mecha 
nisin 3 and pressure responsive device 3 are 
mounted upon a rectangular base plate 4 and 
said pressure responsive device has a loading 
spring 3 associated therewith which is adjustable 
by a knob 6 through the medium of a screw 
and an associated nut 8. 
TAore specifically, the snap operating mecha 

nism 2 is enclosed within a casing 9 having an 
opening in one end thereof for receiving the 
switch unit i. As illustrated in Figs: 1 and 2, 
base plate 4 forms the rear wall of said casing 
and the other walls thereof are formed by a front 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

mounting plate iO and a U-shaped sheet metal 
cover i i winich is located between Said plates. 
cover is secured by riveting to forwardly ex 
tending projections 2-2 formed on Opposite 
sides of an opening in base plate 4. Also cover 
i is secured to front plate 10 by projections 3 
(Fig. 1) which are formed on said plate and 
eiigage within openings in cover . 
The switch unit i includes an insulating base 

assembly is which carries a pair of stationary 
contacts ii-ii and a cooperating bridging con 
tact i3. Base assembly 6 comprises two molded 
insulating parts 9 and 20 which are secured 
together by a pair of rivets 21. These insulating 
parts are formed to fit within the end opening 
in casing S and are secured therein by screws 
23 which extend through openings in front plate 
; G and thread into tapped openings in base plate 
4. Insulating parts i9 and 20 are also formed 
to provide a contact-receiving recess 23 and a 
terrainal receiving recess 24. As shown in Fig. 2, 
the stationary contacts 7 are clamped between 
the insulating parts 9 and 20 to hold the same 
in assembled position within recess 23 and each 
of said contacts is provided with a terminal por 
tion 25 which extends into terminal recess 23 
and is provided with a binding screw 25. Bridg 
ing contact 8 is Slidably Supported within the 
receSS 23 and is normally held in engagement 
With Stationary contacts 7 by a compression 
Spring 21. Said bridging contact has a pair of 
operating levers 28 associated with opposite ends 
thereof for moving the same into circuit opening 
position. As shown in Fig. 3, the operating levers 
23 extend inwardly beyond the base assembly fe 
and each is fulcrumed at a point intermediate its 
ends upon a knife edge bearing 29 formed upon 
the base part 20. - 
The Snap operating mechanism 2 is of the 

type disciosed in the patent to C. F. Robbins, No. 
2,375,387, issued May 8, 1945. Said mechanism 
comprises an operating lever 30, a control lever 
3i and a pair of over-center springs 32. As 
shown in Fig. 6, operating lever 3G comprises a 
rectangular sheet metal stamping which is 
shaped to provide spaced side arms 33 and con 
necting end cross bars 34 and 35, and control 
lever 3; also comprises a sheet metal stamping 
which is shaped to provide spaced side arms 33 
and connecting end cross bars 37 and 38. Also 
as shown in Fig. 6, the side projections f2-2 on 
base plate 4 are each formed to provide a pair of 
Oppositely disposed V-shaped bearing notches 33 
and 48. The Side arms 33 of operating lever 3i) 
are provided with ear projections 4 which en 
gage within the bearing notches 39 and the side 
airns 33 of control lever 3 are provided with 
ear projections 42 which engage within the bear 
ing notches 48. Operating lever 30 and control 
lever 3 are held in assembled position within 
their associated bearing notches by the over 
center Springs 32 and as shown in Figs. 3 and 4 
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each of said springs has one end attached to 
end bar 35 of operating lever 30 and its opposite 
end attached to end bar 3 of control lever 3. 
As shown in Fig. 2, the end bar 35 of operating 
lever 3 is disposed in front of the switch operat 
ing levers 28 and rotative movement of Said 
operating lever in a clockwise direction is limited 
by engagement of Said end bar with the head of 
an adjustable Screw stop 3 carried by base plate 
4. Also as shown in Fig. 2, control lever 3 i is 
located to the rear of operating lever 39 and 
rotation of said lever in a counterclockwise direc 
tion is limited by inwardly extending stop pro 
jections 44 formed on the side arms 2 of base 
plate A. - 
The operation of the aforedescribed Snap op 

erating mechanism is as follows. Normally the 
axes of springs 32 are located forwardly with 
respect to the bearing notches 39 and 4. So that 
Control lever 3 is normally held in engagement 
with its associated stops 44 and operating lever 
39 is normally held in engagement with its as 
sociated Screw stop 43. Upon a given degree of 
clockwise rotation of control lever 3 out of the 
position shown in Fig. 2 the axes of springs 32 
are moved rearwardly across the bearing notches 
39 and operating lever 30 is then moved with a 
Snap action from the position shown in Fig. 2 
into the position shown in Fig. 3. Upon move 
ment of operating lever 30 into the position 
shown in Fig. 3 the cross bar 35 thereof operates 
switch levers 28 for movement of bridging con 
tact 8 into circuit opening position against the 
action of its associated spring 2. Rotation of 
control lever 3 in a clockwise direction (Fig. 3) 
is limited by engagement of said lever with the 
front Surface of base plate 4 and upon movement 
of said control lever into said limit the axes of 
SpringS 32 are still located in front of the bear 
ing notches 49. The over-center springs 32 thus 
act upon release of control lever 3 f to return 
the same to the position shown in Fig. 2. Upon 
return of control lever 3 to the position shown 
in Fig. 2 the axes of Springs 32 are moved for 
wardly across the bearing notches 39 to effect 
Snap movement of operating lever 28 into the 
position shown in Fig. 2 for return of bridging 
contact 8 to circuit closing position under the 
action of Spring 27. 

Control lever 3 of the aforedescribed Snap 
operating mechanism is operated by the pressure 
responsive device 3 and as shown in Fig. 2 Said 
device includes a flexible metal diaphragm 45 
which is sealed within a rigid cup member 46 
having a closed tube extension 4 connected to 
One side thereof. Diaphragm 45 is spaced with 
respect to the bottom wall of cup member 46 
to provide a Sealed chamber 48 and said chann 
ber and the tube extension 4 are filled with a 
thermal responsive fluid Such as methyl chlo 
ride. The open end of cup member 46 is pro 
vided with an outwardly extending flange of 
rectangular form and said flange is secured to 
the under side of base plate 4 by screws 49 which 
are illustrated by dotted lines in Fig. 1. 
The loading spring 5 associated with pressure 

responsive device 3 is of coil form and extends 
upWardly from diaphragm 45 through the open 
ing in base plate 4 and through the openings in 
levers 30 and 3. The rear end of loading spring 
5 has a circular cup washer 50 associated there 
with which bears against the front face of dia 
phragm 45 and is operatively connected to the 
control lever 3 of the Snap operating mecha 
nism through the medium of a stirrup 5. Cup 
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4. 
washer 50 and stirrup 5 are formed of sheet 
metal and said stirrup is interposed between 
Said cup washer and the diaphragm 45 and is 
provided with forwardly extending arms 52 
which are operatively connected to inwardly ex 
tending ears 53 (Fig. 6) formed on the side 
arms 36 of control lever 3. 
The above described switch may be used to 

control Starting and stopping of an electric re 
frigerator and in Such installations the tube ex 
tension 47 is usually secured to the evaporator 
of the refrigerator so that the pressure of the 
fluid in chamber 48 of pressure responsive de 
vice 3 varies in accordance with changes in tem 
perature of the evaporator. Thus upon warm 
ing of the evaporator the pressure of the fluid 
in chamber 48 will increase to effect expansion 
of diaphragm 45 against the action of loading 
Spring 5. During expansive movement of dia 
phragm 45 stirrup 5 is maintained in engage 
ment with Washer 59 under the action of Springs 
32 and at a predetermined high temperature de 
termined by the opposing force of loading spring 
5 control lever 3 is moved by Said Springs into 
circuit closing position to effect starting of the 
refrigerator. Upon starting of the refrigerator 
the pressure of the fluid in chamber 48 will de 
crease due to cooling of the evaporator and dia 
phragm 45 contracts under the action of loading 
spring 5. Upon contraction of diaphragm 45 
the stirrup 5 moves therewith and upon a pre 
determined temperature drop control lever 3 is 
moved into circuit opening position to effect 
stopping of the refrigerator. As is apparent, 
variation of the degree of compression of load 
ing spiring 5 varies the temperature values at 
which the refrigerator is started and stopped. 
Also adjustment of Screw stop 43 varies the po 
sition of operating lever 30 to vary the point at 
Which said lever is operated during movement 
of control lever 3 out of the position shown in 
Fig. 2. Adjustment of screw stop 43 therefore 
varies the degree of temperature drop which is 
required to effect stopping of the refrigerator. 
As hereinbefore stated, loading Spring 5 is ad 

justable by a knob 6 through the medium of a 
screw 7 and an associated nut 8. As shown in 
Fig. 2, nut 8 engages the front end of loading 
spring 5 and is movable axially within a for 
Wardly extending cup projection 55 formed On 
front plate 9. Front plate 9 has a stop plate 
56 Welded to the rear face thereof, and aS ShOWn. 
in Fig. 2 said stop plate is provided with a tongue 
projection 57 which engages within a slot 58 in 
nut 8 to hold said nut against rotative move 
ment. The front end of screw abuts the front 
Wall of cup projection 55, and as is apparent upon 
rotation of said screw nut 8 is adjusted axially 
to vary the degree of compression of loading 
spring 5. Screw has an extension 59 formed 
on the front end thereof which extends through 
an opening in the front end of cup projection 55 
and knob 6 is detachably and adjustably se 
cured to said extension through the medium of 
a washer 6 and a coupling member 8. 
Washer 60 comprises a sheet metal stamping 

which is fixed to the front end of Screw extension 
59 and coupling member 6 also comprises a sheet 
metal stamping having a flat circular body por 
tion 62 which is rotatably supported upon said 
Screw extension. As shown in FigS. i and 2, the 
body portion 62 of coupling member 6 has a 
pair of rearwardly extending finger projections 
63 and 64 formed on opposite sides thereof and 
Said body portion is also shaped to provide 
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shoulders 65 on opposite sides of finger projection 
64. Knob 6 is cup shaped to it over the coupling 
member 6 and as shown in Fig. 1 said knob is 
detachably secured to said coupling member by 
engagement of the finger projections 63 and 64 
Within recesses 66 formed on the inner surface 
of said knob. Also as shown in Fig. 1, the inner 
Surface of knob 6 is shaped to provide projections 
6 which cooperate with the shoulders 65 to insure 
that said knob is always mounted in a given 
angular position upon coupling member 6. As 
shown in dotted lines in Fig. 1, the body portion 
62 of coupling member 6 is provided with a slot 
68 and washer 60 is provided with an indented 
portion 69 which engages within said slot to 
lock said coupling member in a selected angular 
position with respect to screw 7. 

Prior to locking of coupling member 6 to 
screw 7 said screw is shop adjusted for a given 
normal setting of loading spring 5 and a line 
'a-b (Fig. 1) is scribed on the face of washer 60 
in a direction corresponding to the normal set 
ting of knob 6. Coupling member 6 is then set 
in the position shown in Fig. 1 so that the finger 
projections 63 and 64 thereof are alined with 
the scribed line a-b and washer 60 is indented 
at 69 to lock said coupling member against ro 
tation with respect to screw 7. 
As shown in Fig. 6, one of the side arms 36 of 

control lever 3 is provided with an arm 72 and 
as shown in Figs. 1 and 3 said arm extends for 
wardly through a slot 73 formed in front plate 
0. Coupling member 6'? has a rearwardly ex 

tending finger 74 formed on one side thereof, and 
upon counterclockwise rotation of knob 6 into a 
given limit Said finger is moved into engagement 
with arm 2 to move control lever 3 from the 
position shown in Fig. 2 into the position shown 
in Fig. 3. Bridging contact f8 is thus moved out 
of engagement with its associated stationary con 
tacts to stop the refrigerator for defrosting 
thereof. As shown in Fig. 3, front plate - is 
provided with a forwardly extending stop pro 
jection 5 which is located at one end of the 
slot 3. As is apparent from Fig. 1, clockwise 
rotation of knob 6 is stopped by direct engage 
ment offinger 14 with one side of stop projection 
15 and counterclockwise rotation thereof is 
stopped when arm 72 is moved by said finger into 
engagement with the opposite side of said stop 
projection. 
Switch unit f is provided with a removable 

insulating cover plate 76 having a wiring opening 
77 therein which communicates with the terminal 
recess 24in base assembly 6. As shown in Fig. 2, 
the insulating part 20 of base assembly 6 is 
provided with a grooved projection 78 for re 
ceiving the rear edge of cover plate 16 and said 
cover plate is held in assembled position within 
Said groove by a catch 79 formed on the rear face 
of front plate O. The left hand end of front 
plate 0-can be sprung forwardly to release catch 
T9 from cover plate T6 and as is apparent said 
cover plate can then be removed from the base 
assembly f6. 
What I claim as new and desire to secure by 

Letter's Patent is: 
1. In combination, a thermal responsive switch 

mechanism having a helical loading spring as 
Sociated therewith, a housing for said switch 
mechanism including a front mounting plate, said 
loading Spring being located within said housing 
With its front end adjacent said mounting plate 
and with its axis substantially perpendicular to 
the rear face of said plate, a non-rotatable ad 
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8 
justing nut engaging the front end of said spring, 
all adjusting screw Supported within an opening 
in Said plate and rotatable to move said nut 
axially for variation of the loading effect of said 
Spring, and a manual adjusting mechanism as 
sociated with the front end of said screw, said 
adjusting mechanism including a coupling ele 
ment rotatably mounted upon the front end of 
Said screw and having means associated there 
with for Securing the same in a Selected angular 
position with respect to said screw, and a manual 
adjusting knob detachably secured to said screw 
by engagement of said coupling element within 
a recess formed in the rear face of said knob. 

2. In combination, a thermal responsive Switch 
mechanism having a loading spring aSSociated 
therewith, a housing for Said Switch mechanism 
including a front mounting plate, Said loading 
spring being located within said housing and 
having an adjusting Screw associated therewith 
which is supported within an opening in Said 
mounting plate, and a manual adjusting mecha 
nism associated upon the front end of said screw, 
said manual adjusting mechanism including a 

5 coupling element rotatably mounted upon the 
front end of Said Screw and having means as 
sociated therewith for securing the same in a 
Selected angular position with respect to said 
Screw, and a manual adjusting knob detachably 
secured to said Screw through the medium of 
Said coupling element Said coupling element hav 
ing resilient parts which engage within a recess 
formed in Saidknob. 

3. In combination, a thermal responsive switch 
35 mechanism having a helical loading spring as 

Sociated therewith, a housing for said switch 
mechanism including a front mounting plate, a 
non-rotatable adjusting nut engaging the front 
end of Said Spring, and slidably supported within 
a forwardly extending cup projection formed on 
Said mounting plate, an adjusting screw for said 
nut Supported within an opening in the front 
end of said cup projection and rotatable to move 
Said nut axially for variation of the loading effect 
of Said Spring, and a manual adjusting mecha 
nism aSSociated with the front end of said screw, 
said adjusting mechanism including a coupling 
member rotatably mounted upon the front end 
of Said:Screw and having means associated there 
With for Securing the same in a selected angular 
position with respect to said screw, and a manual 
adjusting knob Secured to said screw through the 
medium of said coupling element, said adjusting 
knob being recessed to receive said cup projec 
tion and said coupling element having resilient 
parts which engage within said recess to detach 
ably hold Said knob in assembled position upon 
Said screw. 

4. In a circuit controlling device, the combina 
tion with a housing open at one end and includ 
ing a front mounting plate, a rear base plate and 
a U-shaped cover member mounted between said 
plates, of a unitary control switch having an 
insulating support mounted within the open end 
of Said housing, a pressure responsive device 
mounted upon said base plate and having a load 
ing Spring associated therewith, a snap operat 
ing mechanism mounted within said housing and 
operable by Said pressure responsive device to 
effect opening and closure of said control switch, 
and an adjusting mechanism for said loading 
Spring including a non-rotatable nut engaging 
Said Spring and slidably supported within a for 
Wardly extending cup projection formed in said 
mounting plate, an adjusting screw for said nut 
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rotatably supported within an opening in the 
front end of said cup projection and an adjust 
ing knob detachably secured to the front end of 
Said Screw. 

5. In a circuit controlling device, in combina 
tion, a housing open at one end and comprising 
a front mounting plate, a rear base plate and 
a U-shaped cover member mounted between Said 
plates, a unitary control Switch including an in 

of said housing, a pressure responsive device 
mounted upon said base plate and having a load 
ing spring associated therewith, a Snap Operat 
ing mechanism mounted within Said housing and 
operable by said pressure responsive device to , 
effect opening and closure of said control Switch, 
and a screw adjusting mechanism mounted upon 
said mounting plate for adjusting Said loading 
spring to vary the pressure values at which said 
control switch is opened and closed by Said device, 
said screw adjusting mechanism being provided 
With a front adjusting knob and Said Snap Op 
erating mechanism having a part extending 
through an opening in Said mounting plate and 
operable by said adjusting knob to effect opening 
and closure of said control SWitch. 

6. In a circuit controlling device, the combina 
tion with a housing open at one end and includ 
ing a front mounting plate, a rear base plate 
and a U-shaped cover member mounted between 
said plates, of a unitary control switch having 
an insulating support mounted within the open 
end of said housing, a cover member aSSociated 
with said insulating support and detachably held 
in position thereon through the medium of Said 
front mounting plate, a pressure responsive de 
vice mounted upon said base plate and having 
a loading spring associated therewith, a Snap 
operating mechanism mounted within said hous 
ing and operable by Said pressure responsive de 
vice to effect opening and closure of Said control 
switch, and an adjusting mechanism for Said 
loading spring including a Screw extending into 
a forwardly extending cup projection formed in 

h 

said plate and rotatably supported within an 15 
opening in the front end of said cup projection, 
and an adjusting knob detachably secured to 
the front end of said Screw and having a receSS 
therein for receiving said cup projection. 

7. In a thermal responsive Switch mechanism. 5t 
the combination. With an enclosing casing includ 
ing a front mounting plate, of a thermal respon 
sive switch operating mechanism mounted within 
Said Casing and having an aSSOciated loading 
spring of coil form extending forwardly toward 
Said plate, a non-rotatable adjusting nut engaging 
the front end of Said Spring, said nut being sup 
ported within a forwardly extending cup pro 
jection formed in said plate to reduce the over 
all dimension of said enclosing casing rearwardly is 
of said plate, an adjusting Screw for said nut 
rotatably Supported within an opening in the 
front end of Said cup projection, a coupling ele 
ment mounted upon the front end of said screw 
and having means associated therewith for vary 
ing the angular position thereof with respect to 
Said Screw and an adjusting knob detachably se 
cured to Said Screw through the medium of said 
coupling element, Said knob being recessed to 
receive Said coupling element and said coupling 
element having resilient parts associated there 
With for engaging within said recess to detachably 
hold Said knob in assembled position upon said 
screw. 
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8. In a circuit controlling device, the combina 

tion with a housing having an end opening and 
including a front mounting plate, a rear base plate 
and a U-shaped side wall mounted between said 
plates, of a unitary control switch having an 
insulating Support mounted upon the open end 
of Said housing, a pressure responsive device se 
cured to said base plate and having an as 
Sociated loading spring located within said hous 
ing, a Snap operating mechanism mounted within 
Said housing and operable by said pressure re 
Sponsive device to effect opening and closure of 
Said control Switch, and an adjusting mechanism 
for Said loading Spring carried by said front 
mounting plate and including a rotatable adjust 
ing part extending forwardly through an open 
ing in Said mounting plate and a manual adjust 
ing knob detachably secured to the front end of 
Said adjusting part. 

9. In a circuit controlling device, the combina 
tion with a housing having an end opening and 
including a front mounting plate, a rear base 
plate and a U-shaped side wall mounted between 
Said plates, of a unitary control switch includ 
ing an insulating Support having one end secured 
to the Open end of said housing and having ex 
posed terminal portions on the opposite end 
thereof, a terminal cover member associated with 
Said insulating Support and detachably held in 
aSSembled position thereon by latching engage 
ment with Said front mounting plate, a pres 
Sure responsive device mounted upon said base 
plate and having a loading spring extending into 
Said housing, a Snap operating mechanism 

, mounted Within Said housing and operable by 

5 

O 

Said pressure responsive device to effect opening 
and closure of Said control switch, and an ad 
justing mechanism for said loading spring in 
cluding a rotatable adjusting part extending for 
Wardly through an opening in said mounting 
plate and having a manual adjusting knob de 
tachably Secured to the front end thereof. 

10. In a circuit controlling device, in combina 
tion, a housing having an end opening and com 
prising a front mounting plate, a rear base piate 
and a U-shaped Side wall mounted between said 
plates, a unitary control switch including an in 
Sulating Support mounted upon the open end of 
Said housing, a pressure responsive device 
mounted upon said base plate and having a load 
ing Spring extending into said housing, a snap 
Operating mechanism mounted within said hous 
ing and Operable by said pressure responsive de 
Vice to effect opening and closure of said control 
SWitch, an adjusting mechanism for said loading 
Spring including a manual adjusting member 
extending through an opening in said front 
mounting plate and rotatable in opposite direc 
tions between given extreme positions for adjust 
nent of Said loading Spring, and means operable 
during final movement of said adjusting mem 
ber into One of its extreme positions to effect op 
eration of Said snap operating mechanism for 
Opening of said control switch. 

CLARENCE W. KUHN. 
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