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REFERGRATOR CONTROL, SW CE 

Lawrence M. Persons, St. Louis, Mo., assinor, by 
nesne assignments, to AutoEnatio Control Cor 
poration, St. Louis, Mo., a corporation of Del 

Application February 8, 1937, serial No. 124,661 
38 Claims. ? (CL. 200—83) 

The present invention relates to heat-respon 
sive switches in general, and in particular to 
switches for use on refrigerator controls. 

his present switch includes a minutely ad 
justable heat-responsive device of the diaphragm, 
solid-charge type. The heat-responsive mech 
andson operates a switch that is designed to con 
trol a cooling unit. Interrelated with the mech 
anian just recited is a further control which has 
several stages in which it operates. It operates 
to an "of" position wherein it acts as a complete 

may be held constant but that of the other 
varied. 

It is a further object to provide means to at 
tain the last-named adjustment by large incre 

O 

cut-out maintaining the main switch open; it 
operates to an intermediate or "on" position 
wherein the main switch is responsive only to the 
heat-responsive device; and it operates to a "de 
frost" position wherein the main switch is main 
tained open until a predetermined condition of 
the heat-responsive mechanism exists, at which 
time the switch is automatically changed from 
the defrost position to the “onº position. In con 
nection with the defrost operation of the switch, 
means are provided for the manual change of the 
switch from the defrost position, if it may be de 

In the present invention, all of these mech 
anisms together with their several adjustments 

s 

ments, and also by a fine degree of change, 
whereby the instrument nay be set quickly and 

It is a further object to combine in a rhecha 
nism of this kind a switch providing inherently 
a temperature differential between its point of 
opening and point of closing. 

It is a further object of the invention to pro 
vide a differential screw adjustment in connec 
tion with the solid-charge diaphragm by heat-re 

t.is a further object of the invention to pro 
. vide Amechanism maintaining the switch in one 
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are combined into a single small and compact. 
housing made possible by their particular con 
struction. ' ', 

it is an object of the invention to provide in a 
single instrument a switch normally controlled by 
a heat-responsive device with supplemental 
means selectively to maintain the switch at in 
operative position, to permit it to operate or to 
maintain it subject to an additional operation of 
the heat-responsive means, after which addi 
tional operation, it is automatically released. 

It is a further object of the invention.to pro 
vide a switch of the type described i having a 
diaphragm type solid-charge heat-responsive " 
mechanism. . 

It is a further object of the invention to pro 
vide a switch of this type with the diaphragm 
heat-responsive mechanism, together with a 
means disconnected from said diaphragm, but 

30 

40 

45 

adapted to be actuated thereby, and an adjust 
ment therefor. . . . 

It is a further object of the invention to pro 
vide a mechanism of this kind having two levers, 

position of its operation, together with mecha 
nisi interrelated with said heat-responsive 
means automatically to release said first-named 
mechanism upon a predetermined temperature 
condition. 
Other objects will appear in the description to 

ense. 
Fig. 1 is a front elevation of the switch. 
Fig. 2 is a view from the top, with a casing 

partly broken away. 
Fig. 3 is a horizontal section on the line - of 

Pig 
4 is a vertical section on the line 4-4 of 

is another vertical section on the line 

? ???nsverse vertical section on the line 
is a view of the cams taken on the line 
Fig. 6. 

Fig. 8 is a plan view with the casings in section. 
Fig. 9 is a transverse, vertical section taken on 

the line 8-9 of Fig. 8. ??? * 
Fig. 10 is a section on the line O-O of Fig. 9. 
Fig.11 is a section on the line -? of Fig. 9. 
Fig. 12 is a view of one of the cams taken from 

the front side, 
Fig. 13 is an edge view of said cam. w 
Fig. 14 is a view of the cam taken from the 

back side of the device. 
50 

both actuated by the heat-responsive means, with 
means to adjust both together so that both oper 
ate at temperatures varied by the same amount, 
or to adjust one of them relative to the other, so 
that the temperature of operation of one of them 55 

Fig. 15 is a view of the defrost switch in de 
frosting position. - 

Fig. 16 is a view of the switch similar to Fig. 8 
but in defrost position with the switch locked 
Open, as indicated by the line 6-6 of Fig. 15. 
- Fig. 17 is a front view of the switch knob in 
the off position. 

  



2 
Fig. 18 is a view similar to Fig. 3 but with the 

switch locked in 'off' position. . 
Fig. 19 is a section on the line 9-9 of Fig. 3. 
The device embodies a front paneh 20 having 

an inset 2 therein projecting behind it. To this 
panel is secured the front plate 22 of the switch 
proper, which front plate has an inset 23 adapted 
to lie against the inset 2 of the panel 20. To 
this front plate 22 is secured a main housing 24 
of the switch in a manner to be described. A lo 
diaphragm heat-responsive means 25, to be de 
scribed in detail, is secured to the back of the 
housing 24. A fluid-containing tube 26 extends 
from the diaphragm means 25 and has a bulb 27 
at the outer end thereof. An electric circuit plug 
28 is likewise secured to the back of the housing 
24 and has two terminals 29 and 30 that run 
through a switch inside the device, as will be 
described. 
The inset 2 has therein a dial 3, this dial, the 

panel 20, and the front plate 2 all being held 
together by screws 32. This dial plate has oper 
ating therefrom two knobs 33 and 34 that have 
pointers or indicators 35 and 36, respectively, on 
them. The indicator 35 on the Switch knob 33 
operates to the positions designated "off,' 'on,' 
and 'defrost,' as shown. The indicator 36 on 
the adjusting knob 34 operates over a cooling 
Speed scale 3. These operations will be explained 
more in detail hereafter. 
Within the outer housing 24 there is located a 

s 

20 
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thereof, is a U-shaped switch contact element . 
The connecting portion of the U-shaped contact 
element is shown turned at a sharp angle to the 
legs thereof, as at 64. On the free leg of the ele 
ment 3 is a contact point is giving a limited 
movement against the inherent resilience of the 
element 63. The rivet establishes electrical 
contact between the terminal and the switch 
contact element 63. 
Thus it may be seen that the terminal 29 is in 

electric circuit with the U-shaped switch element 
56; and the contact 0 is in electric circuit with 
the contact point 5. It is also clear that each 
of the contacts and its several attached men 
bers, as so far described, is out of contact with 
the other. The means for bringing the ter 
minals in circuit will be described hereinafter. 
The heat-responsive member 25 comprises a 

relatively inflexible flanged cup 70 having pref 
erably a somewhat conical end surface that may 
be domed as at 7, and corrugated. Screws 72 

bridge 40 consisting of side panels 4 and 42, and 
a back panel 43. This bridge is open at its ends 
and the side panels are secured to the front plate 
22 by turned-over lugs 44 that project through 
the plate. A plug socket 45 is secured at one end 
of the back panel 43. . The plug socket 45 fits 
through a cut-away portion 6 in the outer cas 
ing 24. The bridge 40 has an opening there 
through slightly Smaller than the outer dimen 
sions of the Socket 45. The Socket 45 has a cut 
away portion providing a shoulder 47 that en 
gages against the end of the bridge 40 bordering 
the opening therethrough. Reference to Fig. 6 
will show that the socket 45 extends laterally be- 45 
yond the limits of the opening in the bridge 40 So 
as to rest on the bridge. 
An insulating plate 48 is located inside the 

back plate 43 of the bridge 40. 
plate and the bridge is an insulating shield or 
liner 49 having a depending projection 50 there 

Between this 
50 

on, for a purpose to be described. A pair of 
rivets 5 extend through the socket 45, the insu 
lating plate 48, and the liner 49, clamping them 
together and holding them all rigidly against the 
bridge 40. . 
The underside of the socket 45 is cut out, as at 

52. It likewise has holes 53 and 54 extending 
through it. The terminal 29 extends through 
the hole 53 and through a corresponding opening 
55 in the switch plate 48 where it merges with 
the switch member 56 from which it is stamped 
and of which it is an integral part. This switch 
member 56 is U-shaped in cross-section (Fig. 8) 
and is secured rigidly to the plate 48 by a rivet 
57, this rivet obviously supporting the terminal 29. 
The other terminal 30 has a laterally extend 

ing base 60 into which it merges as an integral 
part. This base is mounted on the outer face of 
the switch plate 48 by means of rivets 6 and 62. 
The cut-out portion 52 in the socket is provides 
room for the base 60 of the terminal 3 and the 
several rivets described. On the inner face of 
the switch plate 48 and maintained thereagainst 
by the rivet passing through one of the legs 5 

extend through the flanges of the member 70 
through suitable holes in the outer casing 24 and 
are threaded into back panel 4 of the bridge 40. 
Closely fitted within the member 70 is a flexible 
cup-like member 73, the lateral walls of which 
are welded to the lateral walls of the cup-shaped 
member 70 so that the top part forms a flexible 
diaphragm. The tube 2 extends in through a 
corner of the cup-shaped member 70 and thereby 
communicates with the space between the mem 
ber 70 and the flexible diaphragm element T. 
As will be understood, the bulb 27, the tube 26 
and this space between the member 70 and the 
diaphragm are completely filled with fluid, pref 
erably liquid. Normally the diaphragm T3 is con 
tiguous throughout with the cup-shaped member 
To except when forced away by increase in the 
volune of the liquid. 

Opposite the power means 25, there is an inset 
portion 75 formed on the front plate 22. This 
inset portion has an opening 76 therethrough. 
Seated within the inset S is a plate 77 having 
arcuate slots and 79 therein. Screws 8 and 
8 are threaded into the portion 75 and hold 
the plate 77 in position, it being adjustably ro 
tatable by virtue of the arcuate slots, the plate 
77 has a central non-circular opening 82 therein, 
here shown as hexagonal. A hexagonal inter 
nally threaded sleeve 83 fits snugly within the 
opening 82 and is thereby prevented from rotat 
ing. This sleeve fits freely and rotatably through 
the opening 76 in the inset portion 75 of the front 
plate 22, 
An externally threaded hollow differential 

screw 85 has threads engageable with the 
internal threads on the sleeve 88. The screw 
projects beyond the sleeve 8 and on this project 
ing portion has external threads 7 that have 
slightly less pitch than the threads it. The 
threads 8 engage on corresponding internal 
threads on a sleeve 88. The said sleeve 88 passes 
through a flanged hole 89 ln a cup-shaped nem 
ber 90 that has a pressed fit in the back panel 4 
of the bridge 4, it overhanging the portion by 
a fange 9 f. 
The sleeve 8 has a flanged head 92 threaded 

to receive a correspondingly threaded plug 
having a kerf 94, by means of which it may be 
adjusted. The screw 85 and sleeve 8 being hol 
low, access to the kerf 94 is had through them 
after removal of the knob 34 which is fastened 
to the outer end of the screw 85 by means of a 
set screw. The sleeve B is slotted as at 95. It 
likewise is slotted as at whereby a tool may 
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be inserted for its removal. Adjacent its inner 
end the sleeve 88 has opposed flat portions 97 
ånd 98 that slip within the correspondingly 
shaped flanged opening 89 on the cup 90 there 
by being prevented from rotary motion relative 
thereto although not precluded from axial more 
tion. Between the flanged head 96 of the sleeve. 
88 and the cup 90 is a compression spring 99 act 
ing to force the sleeve 88 outward, and, as Will be 
shown, to cause the screw 93 to contact with the 
flexible member 73. 
From the foregoing it will be seen that the re 

lation between the flexible member 73 and the 
assembly, including the plug 93, the sleeve 88 
and the screw 87, is controlled by Set Screw 93 
and the handle 34. 
As shown in Fig. 10 the inset 75 on the front 

plate 22 has extending therefrom a prong 00. 
This prong has an upstanding end of that is 
engageable within an arcuate groove 02 (Fig. 
11) within the handle 34. This groove is SOme 
what less than 360° in extent and permits the 
handle to turn within the range and compass by 
the grooves -l of the dial 37, but stops the ad 
justm2nt at these two extremeS. 
The sleeve 83 has a rounded end over which 

fits a correspondingly rounded washer 05. The 
washer thus may be seated against the sleeve at 
various positions. A main lever 06 has upturned 
ears OT through which extends a pivot shaft 08 
Secured to the side walls of the bridge 40. This 
lever f06 has upstanding abutments 09 pressed 
therein, they extending upwardly from opposite 
sides of a hole if 0 that fits around the screw 87 
whereby the lever 06 crosses the screw. The 
abutments 09 on the lever 06 rest against the 
washer 05 and are held there by means to be 
described. Thus, as the Screw 85 moves down 
wardly, in Fig. 3, the washer 05 is withdrawn 
and, by means to be described, the lever f06 is 
caused to follow this washer. In the showing of 
Fig. 3, the lever is in its downward position. 
Extending from the lever 06 and forming a 

part thereof is an insulating plate ff. This 
plate has at the outer end thereof a U-shaped 
bracket 2 threaded to receive a set screw 3. 
The bracket ff2 is secured to the lever by the 
bent over prongs shown in Fig. 4. 
The previously mentioned switch plate 56, be 

ing U-shaped, has thereon upstanding ears i 5. 
A switch blade member 6 of U-shaped cross 
section (Fig. 6) has an opening T therein 
whereby the member fits over the switch plate 
56. A blade is secured to the member 6 and 
forms part thereof. The opening 7 provides an 
internal edge is engageable in opposed notches 

9 in the flanges if 5 of the switch plate 56. The 
blade of the member 6 extends between the 
two flanges if S and carries at its outer end a 
contact point 20 that is movable through an 
opening in the top of the member 16.. The con 
tact point 20 has a head 2 that limits the 
movement of the blade away from the member 

6. 
opposed notches f23 in the flanges 5 opposite 
the notches 9, and at its other end by a tongue 
and slot connection, fits in a turned up end 24 
on the member f6. The member 24 is of such 
length that it will strike a stop element 25 Se 
cured to and extending from the insulating plate 
l, the securing means comprising a rivet 26. 
An insulating element 27 is secured also by the 
rivet 26 and has a projecting portion extending 
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A bow Spring 22 engages at one end in . 

70 

upwardly adjacent the insulating member 50, . 
it may be seen from the foregoing that when the 

3 
lever 06 pivots in a clockwise direction in the 
drawings the screw 3 presses on the member 

6 at a point very close to the pivot edges with 
in the notches if 9. This action tends to lift the 
contact point 2 away from the contact point 
65, the action being opposed by the bow spring 
22. When the contacts are freed a suitable 
amount, the extension 24 will strike the stop 
25 and stop the movement. The details of this 

operation will be given subsequently. 
The foregoing description relates to the main 

Switch Operation in response to increase of fluid 
volume back of the diaphragm 3. The addition 
all control, including the defrost switch mecha 
nism will now be described. 
A second lever 30 has turned up ears 3 

through which extends a pivot shaft 32 secured 
to the side walls 4 and 42 of the bridge mem 
ber. This lever 30 has an enlarged opening 33 
therein permitting the lever to pass across the 
sleeve 85. This lever has upstanding abutments 
36 pressed therefrom . on opposite sides of the 
opening 33. The abutments 36 extend oppo 
sitely to the abutments 09 on the main lever 
06 and contact the lower end of the sleeve 88. 
A coil Spring 37 surrounds the sleeve 85 and is 
disposed between the levers 06 and 30 to hold 
them apart. This arrangement maintains the 
abutments 09 against the washer f05, as pre 
viously intimated, and causes the lever O6 to 
follow outward movement of the sleeve 83 pro 
duced by expansion of the diaphragm 73. Out 
ward movement of the sleeve 88, that is to say, 
toward the front of the device, by virtue of its 
contact with the abutments 36, forces the ever 
30 in a clockwise direction. Movement in the 
reverse direction of the sleeve 88 permits the 
lever 30 to move in a counterclockwise direction 
under influence of the spring 37. 
The lever 30 has a turned down end 40, this 

end appearing on a projection 4 extending lat 
erally from the end of the lever. A third lever 
f42 is pivoted to the side walls 42 of the bridge 
by means of a pivot 43. A spacer element 44 
maintains the lever outwardly from the wall. 
The pivot 43 has a headed extension f 45 thereon 
around which are disposed convolutions of a 
coil spring 46. One end of this spring rests 
against the back 43 of the bridge as at 47. The 
opposite end of the spring engages in a notch 
48 of the lever 42. The spring is so tensioned 
as to urge the lever 42 in a counterclockwise 
direction, referring to Fig. 16. Or, in other words, 
it is urged so that its free end is at all times 
as far toward the front plate 22 as possible. The 
lever is bent and offset, as shown in Figs. 4 and 
16, so as to clear the other mechanisms. At its 
free end the lever has a down-turned point 50 
having a sloping edge 5 and opposite thereto 
an inturned prong 52. v 
A flanged opening 53 is formed in the front 

plate 52. The knob 33 has a projection 54 
thereon that extends into the opening 53. This 
projection is provided with a first shoulder 55 
onto which is fitted a cam 56. There is a sec 
ond shoulder 57 about which fits a second 
cam 58. This latter cam is shown in detail in 
Figs. 12-14. A headed screw 59 is threaded into 
the projection 54 and holds the several mem 
bers in place on the knob. The cam 56 is fixed 
to the knob 33 to rotate therewith, whereas the 
can 58 is rotatable relative to the knob. A 
lug 60 is struck up from the front plate 22 and 
engages in a slot 6 within the cam 156, thus 
limiting the rotation thereof. The cam 56 has 



at one point of the periphery thereof a depending 
ear or dog i. 62, for a purpose to be described. 
The cam 58 that is rotatably mounted rela 

tive to the knob 33 is shown in detail in FigS. 
12-14. This cam has a depending ear or dog 
63 adapted, at certain positions, to lie adjacent 

the ear 62 of the cam 56. The cam 58 like 
wise is provided with an arcuate slot 64 of lim 
ited length through which a pin 65 fixed to 
the cam (56 extends. Thus the cam 58 is caused 
to rotate with the cam 56 save for a limited 
motion relative thereto-permitted by the slot 64 
and the pin 65. 
The cam f58 is likewise provided with two 

oppositely upstanding cam edges 67 and 68. 
The cam face 67 has an increasing height as 
shown in Fig. 2. The cam face 68 slopes as 
shown particularly in Fig. 3 and has a notch 
69 at the apex thereof. This cam likewise has 

a radial edge 70 that, upon rotation of the knob, 
is adapted to pass ahead of the inturned end 
52 on the lever 42 to permit the lever to drop, 

as shown in Fig. 16. A coil spring T2 surrounds 
the fianged opening 53. As shown in Fig. 7 
this coil spring has opposite ends 73 and T4, 
the ends being overlapped so that there is always 
a tendency for them to come together. In the 
neutral or "on' position, shown in Fig. 7, the two 
ends are on opposite sides of the lug 60 on the 
front plate 22. These ends, however, project out 
far enough so that they may engage the lugs 
62 and f 63 on the two cams in a manner to be 

described. 
By reference to Fig. 4 it may be seen that the 

front cam 56 is somewhat larger than the back 
cam 58. The cam 56 is provided with an edge 
f 75 substantially radial which provides an arcu 
ate section shown at 76 and terminating ap 
proximately at the down-turned lug i62, which 
section f76 is of lesser radial extent than the 
remainder of the cam. This provides a space 
into which the point 50 of the lever 42 may 
drop in one position of operation, as shown in 
Fig. 16. The other end of the cut-away portion 
76 likewise permits relative movement between 

the two cams since the downturned lug 63 of 
the cam 58 may move within the space thus 
provided. 

Referring to Fig. 4 and remembering that the 
rotation of the cam 58 is limited by the action 
of the fixed lug 60 within the slot 61, it will be 
observed that the slot and lug are so related as to 
permit slightly over 90 movement of the cam 
56 in either direction from the position of Fig. 4. 
Rotating the knob 33 counterclockwise in Fig. 4 
first will carry the cams is and 58 to such a 
point that the edge 75 of the cam 56 is behind 
the sloping portion 5 and the point 50 of the 
lever 42. It will be observed that at this por 
tion the periphery at 77 of the inside cam 58 is 
inside the periphery of the cam 56. Conse 
quently, the cam 58 will not affect the point 
t50 of the lever. Upon continued counterclock 
wise rotation of the knob 33, the edge flo of the 
cam 58 will pass behind the projection 52 of 
the lever 42. When this occurs the action of 
the spring 37 will cause the lever to drop, whence 
it will act as a lock to hold the cams in this 
position upon release of the knob. 
On the main lever the stop 25 is provided 

with an extension 80, preferably bowed, as 
shown in Fig. 6, which extension is adapted to be 
engaged by the can faces 6 and 68 of the 
cam 58. When the knob 33 is rotated counter 
clockwise, as just previously described, at the 

O 
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time the point 50 and the extension 52 will 
have fallen ahead of the cam edges 70 and 75, 
the sloping cam element 67 will have ridden un 
der the projection 80 causing the projection and 
the lever to be raised whereby the Switch is 
opened, and the same will be held open as long 
as the end 52 of the locking lever 42 remains 
behind the cam edge 70. 

Reverting to the neutral position shown in 
Fig. 4, if the knob 33 is turned clockwise there 
from the cam f 56 will be moved approximately 
90° and will carry with it the cam 58. When 
the cam face 68 of the cam 58 comes into con 
tact with the projection 80 of the lever if the 
cam 58 will temporarily be stopped. The cam 
56 will continue until the pin 65 engages the 

other end of the slot 64 after which further 
motion of the knob 33 will force the cam 58 to 
follow. By this means the cam edge 68 will be 
moved under the projection 80 until the projec 
tion engages within the notch. 69. It will be 
held in this position until released by rotating 
the knob 33 counterclockwise. During this last 
named operation the cam S6 will constantly be 

25 
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beneath the point 50 of the lever 42 so that 
the said lever is maintained in its upper posi 
tion. 
AS has been stated, the spring T2 urges the 

cams to the neutral position shown in Fig. 7. 
One of the two ends of this spring is always 
hooked over the lug 60. When the knob 33 is 
rotated clockwise, referring to Fig. 4 (counter 
clockwise in Fig. 7), the lug 62 on the cam 56 
draws the end 74 clockwise while the end T3 
is maintained against the fixed lug SO. Con 
Sequently, there is a constant urge by this spring 
to return the knob to its neutral position. If 
this clockwise rotation is continued until the 
notch 69 is engaged over the projection 80 the 
Switch will remain in the position thus at 
tained, since the strength of the coil spring 12 
is insufficient to withdraw the notch from the 
projection. When the knob is turned counter 
clockwise in Fig. 4, the lug 62 on the cam 56 
Will carry the end 73 with it while the end T4 
is maintained against the lug 60 so that the 
Spring again urges the cams to the neutral po 
sition. However, when this action is carried to 
the point that the extension 52 on the ever 
f42 engages over the edge 70 of the cam 58, 
the Spring will be held inactive, since it is of 
insufficient strength to overcome this lock. 
When the lever 42 is released, the spring imme 
diately returns the knob to the neutral position. 
The operation of the entire mechanism is as 

follows: 
If the Switch is mounted on a refrigerator the 

bulb 27 will be located at a point, the tempera 
ture of which is to be controlled. The switch 
may be mounted at a convenient, accessible 
point in the refrigerator. A circuit to a com 
pressor motor or other suitable part of the re 
frigerating mechanism is connected to the ter 
minals 29 and 30 So that these terminals and the 
SWitch are in series with Such circuit. 

It will be understood that this switch is oper 
ated within a certain fixed temperature range. 
The various adjustments provided, including 
the knob 34, do not widen or narrow this range, 
but shift it bodily up or down, as the case may 
be. The particular point within the range at 
which the Switch will operate is determined by 
the setting of the knob 34. 
The adjustments or calibrations of the instru 

ment are arranged as follows. If it be desired 
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to have the main switch close at 30 and the 
defroster to release at 40, the knob 33 is then 
moved to the defrost position, locking the switch 
open. The bulb 27 is then brought to 40, the 
temperature at which the defroster should re 
lease. With the knob 34 removed, a screw driv 
er is inserted through the screw 85 and the 
sleeve 88, and the set Screw 93 is turned in or Out 
until the lever 30, acting upon the lever 42, 
just trips the latter, relieving the cam 56 so 
that the knob 33 returns to the "on' position, 
allowing the switch to be free. Following this, 
the bulb is reduced to 30, the temperature of 
operation of the main switch for a given setting 
of the knob 34. Then the plate 7 is turned to 
rotate the sleeve 83 in or out until the Washer 
f05, against which the lever 06 is urged by the 
spring 37, just permits the lever f06 to open the 
switch. The screws 80 are then tightened to 
maintain this adjustment. The knob 34 is se 
cured to the screw 85 with its index 36 at the 
proper graduation. 
Should subsequent adjustments be necessary 

the switch setting may be changed by moving 
the plate 7, this not changing the temperature 
at which the defrost release operates. As soon 

0 
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20 

as the plate 77 is fixed, and save for the oper 
ation of the knob 34, the temperature difference 
between the Switch and the defrost is fixed. If 
the screw 93 is then moved both the defrost and 
Switch temperatures of operation are changed 
together, by the same amount, their difference 
not altering. If the defrost is to be changed 
and the switch be held at the same value, the 
screw 93 is adjusted, and then the plate TT 
turned to offset the change produced on the 
switch by adjusting the screw 93. 
After these adjustments are made to set the 

device it is evident that the temperature at 
which the switch operates may be changed by 
turning the knob 34. This operation, however, 
does not change the defrost setting. It is also 
evident that the adjustment of the switch alone 
may be effected by removing the knob 34, and 
turning the screw 85 until the washer 05 attains 
the proper position, after which the knob is re 
placed. This operation is the same as that of 
the plate 77, in that it produces relative rotation 
between the sleeve 83 and the screw 85. This 
manner of adjustment is more micrometric than 
merely moving the plate, since it works through 
the differential screw and may be used to obtain 
a fine setting supplemental to that produced by 
adjusting the plate 77. . . . 
The set screw f3 on the switch is preferably 

adjusted as the device is originally assembled. If 
subsequent adjustment is necessary the outer 
housing 24 can be removed by removal of the 
several screws 2 and a wrench or ratchet screw 
driver may be applied to the set screw. 

Let it be assumed that the device is cold and 
the switch open. Then, if the liquid heats, ex 
panding the diaphragm frontward, the washer 
tOS will be withdrawn from the lever 106, so that 
the spring 37 moves the lever. This correspond 
ingly withdraws the screw 8, whereupon the 
bow spring 22 moves the switch blade f to 
ward closing the contact 2 with the contact B. 
As the blade closes the moment produced by the 
spring 22 increases, whereby the switch seeks to 
close more rapidly. The moment tends to act 
backwardly against the lever, 06 and with great 
magnitude, owing to the large mechanical ad 
vantage in reversing the levers f is and 06. As 
it is an increasing force, it produces more nove 

5 
ment than is permitted by the movement of the 
washer 05, and this movement is absorbed by 
the inherent resilience of the lever 06-fill, so 
that this lever is deformed by a certain amount. 
This capacity of the lever 06- to absorb the 
movement of the blade 6 permits the switch 
to close with a snap action. After the switch 
closes further movement of the washer 05 re 
lieves the internal stresses in the lever 06- . 
As the switch closes the contact 2 is forced 
against the top of blade 6, displacing the end of 
the blade 18 deforming the same against its resiliency, 
With the switch closed the refrigerator unit 

will operate, it being in series with the switch. 
As soon as the mechanism is cooled to its de 
sired limit, as determined by the setting of the 
knob 34, the switch will again open. In this ac 
tion the diaphragm 73 moves backward, as does 
the screw 85-and-the washer 05. The lever O6 
will be moved, forcing the screw 3 against the 
switch blade il 6 and tending to open the con 
tacts. This action is resisted by the movement 
of the bow Spring 22, now at its maximum value. 
As the washer fo5 acts upon the lever O6 
against this resistance the resilience of the lever 
permits it to absorb some of this movement, un 
til the inherent righting force of the lever, times 
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its lever arm, equals the moment of the spring 
22 at this, its maximum, value. Further move 
ment of the lever 06 will then displace the blade 
6 and remove the contact 21 from the contact 

65. As the lever 6 moves away the moment of 
the Spring 22 decreases by virtue of a reducing 
lever area, whereupon the stored energy in the 
lever 06-1 releases to open the switch with 
a Snap action, until the depending end 24 strikes 
the stop 25, this being prior to dead center. 
Hence the Spring 22 always applies some closing 
monent to the switch. 

If the points 65 and 2 are welded, the open 
ing action will part them. In this action the 
initial movement of the blade 6 does not move 
the contact f2, since the latter is mounted on 
the blade 8, and lost motion is provided be 
tween them. The blade 6 is then permitted 
to get a running start, whereby the increased en 
ergy of motion is applied to break the contacts. 
Additionally, the mounting of the contact 65 on 
the free leg of the U-shaped member 63 permits 
it to follow the contact f2 a short distance. In 
so doing, however, the member 63 is deformed 
so as to set up torsional and shearing forces in 
addition to tension, that readily break the Weld. 
Since the Weld causes greater resistance to Open 
ing, added energy will be stored in the lever 
O6-iff, so that, when the break does occur, 

the opening will occur with a very rapid action. 
It is necessary in a switch of this type to have 

a differential between the temperature of open 
ing and that of closing. In the present device, 
the switch inherently provides this differential. 
As this switch is acted on by frontward pressure 
on the lever 06, it will not open until energy is 
stored in the lever equal to this maximum no 
ment of the spring 22. When, however, the 
switch closes, movement of the blade 6 starts 
upon withdrawal of the screw í Í3 therefrom, and 
proceeds more rapidly as the lever 06 continues 
to withdraw, owing to the increasing moment of 
the spring 22. Hence, at the point of closure, 
the forces acting on the contact 2 are dynamic 
rather than static. Furthermore, the principally 
applied force from the diaphragm, in opening 
the Switch is constantly decreasing the amount 
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of energy that can be absorbed by the lever 06 

, whereas, in opening, the applied force is 
constantly withdrawing and hence the amount 
of energy that can be absorbed by the lever is 
constantly being increased by virtue of the fact 
that it is constantly relieved. 

t may then be seen that it requires more en 
ergy to open the Switch than to close it. Hence, 
the lever f06 Will nove further before the Switch 
opens than it will to close the Sane. 
This being true, let it be assumed that the 

Switch is open, and is to close at 30'. As the 
diaphragm 73 expands, the screw 85 will move 
forward to a certain point representative of 30'. 
At this point Sufficient energy is available to close 
the Switch, which event will occur. Then, neg 
lecting override, let it be assumed that the tem 
perature is progressively lowered. Since it re 
quires more energy to open the switch than to 
close it, the Screw 85 will have to move backward 
beyond the opening point before sufficient energy 
is stored to break the contacts. Hence, the switch 
will not open until Some lower temperature, such 
as 28 is reached. 
When the knob 33 is turned to the defrost 

position the cam. 56 drops from beneath the 
point 50, and the extension 52 on the lever 
í 42 drops behind the edge 10 on the cam 153. 
Thus the lever 42 rotates in a counterclockwise 
direction, referring to Fig. 16, and to the position 
shown in this figure, under the influence of the 
Spring 46. This turning of the knob 33 simulti 
taneously causes the can edge 6 to ac, upon, 
the abutment 8C on the lever to opez and 
hold open the Switch. Consequently, the com 
preSSOr is held inoperative. However, when the 
diaphragm T3 is moved to a certain high point, 
the sleeve 88 acting upon the abutments i36 of 
the lever 3C will move this lever about its 
pivot. After this motion reaches a certain 
amount the edge 40 of the lever will act upon 
the contact end of the lever 42 to rotate the 
Same clockwise, as seen in Fig. 16. 
the extension f2 and the point 56 free of the 
cams, whereupon the end 73 of the spring T2 
immediately causes the knob 33 to return to 
neutral position or the position designated “on.' 
This rotation of the knob frees the cam edge is 
from the abutment f80 and permits the switch 
to close immediately, which it will do, since the 
temperature is above the normal temperature at 
which the Switch is closed. in this operation 
the mechanism is permitted to override the nor 
mal Operating temperature of the Switch without 
damage because the connection between the dia 
phragm and the lever 06 is ultimately effected 
through the Spring 37 which merely compresses 
to a greater degree when the defrost switch is 
Set. By this means the operator may set the 
Switch to defrost position and then, when the 
unit reaches a certain high temperature at which 
defrosting may be completed automatically, it 
Wili pe shifted back to normai operating con 
ditionS. 
Witn the Switch in defrost position, if it is 

desired to revert it to normal, prior to its auto 
natic return, such may be done by merely turn 
ing the knob 33. In this action the cam 56 
moves relative to the cam 58, which latter is 
held from motion by the engagement of the ex 
tension 52 over the edge G. As this movement 
of the cam. 56 proceeds the edge 5 strikes 
the slope 5 of the lever 42 and by riding on 
this slope lifts the lever until the extension 
52 is free of the cam 58. As soon as this is 

This lifts 

O 

5 

20 

25 

lock the lockable member and main.' 

40 

50 

60 

2,250437 
done the knob 33 may be released and the spring 
T2 will return it to the "on" position. 
When it is desired manually to open the switch 

and hold it open it is necessary only to turn 
the knob 33 to the 'off' position which brings the 
cam edge f 68 into position so that the projection 
80 is engaged in the notch 69. In this position 

the mechanism is rendered entirely inoperative 
until it is manually changed from this "of" 
position. 
From the above it may be seen that the switch 

device includes many advantages within a con 
pact structure, being complete in desired func 
tions, simple to operate, and fully adjustable, 
Although it has been, described for use on a 
refrigerator, such is merely one of its applica 
tions. Also, while the structure is particularly 
valuable when used in a diaphragm-type ten 
perature responsive mechanism, it is readily 
adapted to other similar uses. It is not limited 
to use an electric switch and, where the term 
“switch' is used in the claims, such is under 
stood to be merely representative of mechanisms 
operable by this type of movemerg. 
What is claimed ig: 
1. In a device of the kind described, a switch, 

means responsive to physical conditions, means 
adapted to operate said switch at a predetermine 
condition of said responsive means including 3. 
lockable member, separate mea is shival? 3 
switch against operating movements ari. 
movable independentiy of said Sockabile 2rer: 
interconnecting said: separate mears & SM. 
sponsive means ?o release sai? separa?e meaCS 
when said responsive means attains a ge23e 
mined condit:32, - - - 

2. In a device civile kind. descriGed, & sºciºl, 
means responsive to changes in physical cords 
tions, means adapted to operate said switc. 8: 
predetermined condition of said responsive means 
including a lockable member, means to ioctl.3 
lockable member to maintain the Switch agains 
operation, means movable independently of said 
lockable member interconnecting the last-named 
means and the responsive means to release the 
former upon the responsive means attaining a 
predetermined condition, and means to adjusi 
one of said predetermined conditions without 
affecting the other'. 

3. In a device of the kind described, a Switch, 
power means to operate said switch at a predie 
termined condition including a lockable member, 
releasable means to iock said menber and mata 
tain said switch against operation, means sep 
arate from said lockable member and connected 
with said power means to release said releasable 
means when said power means attains a prede 
termined condition, means to adjust both said 
predetermined conditions while maintaining the 
difference between them, and means for adjust 
ing one of said predetermined conditions relative 
to the other. 

4. In a device of the kind described, a frame, 
a power means mounted on the frame, necha 
nism adapted to be moved by said power means, 
said mechanism including two separate members 
movable relative to each other and to the frame, 
two abutments on said mechanism, means urg 
ing said members against said abutments to move 
together upon movement of said mechanism, one 
of Said abutments being adjustable relative to 
the mechanism whereby to vary the movemen, 
of one of Said members relative to said power 
Imeans, 

'''...'s 
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relative to the switch at which said release means 
operates. 

19. A device as set forth in claim 15, with a 
single means to adjust the position of said power 
means relative to the Switch at which both said 
members normally operate. 
20. A device as set forth in claim 15, with 

means to adjust the position of said power means 
relative to the switch at which each member is 
moved, whereby the position of each may be 
determined separately. 

21. In a device of the kind described, a frame, 
a power means thereon, a first threaded sleeve, 
resilient means urging said sleeve toward said 
power means whereby the same is moved by 
said means, an adjustable abutment between said 
power means and Sleeve, a Screw engageable with 
Said sleeve, a Second threaded sleeve engageable 
Over Said Screw, means preventing rotation of 
said Second sleeve but permitting axial move 
ment thereof, said last-named means being 
mounted on said frame for adjustment relative 
thereto, a first movable member engageable with 
said first sleeve for movement thereby, a second 
movable member engageable with Said second 
sleeve for movement thereby, said adjustable 
abutment being adapted to alter the relation of 
both sleeves relative to the power means, and 
Said means preventing rotation of said second 
sleeve being adjustable to alter the relation of 
said second sleeve relative to the power means 
and Said first Sleeve. 

22. In a device of the kind described, power 
means, a Switch, an actuating member for said 
switch, means moved by said power means for 
Operating Said actuating member, lock means to 
prevent operation of the switch, having an ele 
ment engageable with the actuating member to 
stop the same, means normally urging said ele 
ment from said actuating member, means hold 
ing the Same in engagement with said member, 
and means separate from said actuating member 
operated by said power means for releasing said 
last-named holding means. 

23. In a device of the kind described, means 
responsive to changes in physical conditions, a 
switch, an actuating member for said switch, 
means for locking Said Switch against operation 
including an element engageable with said ac 
tuating member, means normally urging said ele 
ment out of locking position, a lever for hold 
ing Said element in locking engagement, and 
means Separate from said actuating member 
causing Said first-named means to release said 
lever upon occurrence of a predetermined physi 
cal condition whereby said element removes from 
locking position. 

24. In a device of the kind described, power 
means, a Switch, an actuating member for said 
switch and adapted to be moved by said power 
means, a rotatable member having a handle 
thereon, means normally urging said rotatable 
member into a normal position, a second rotat 
able member limitedly oscillatable relative to said 
first rotatable member, an element on said sec 
ond rotatable member engageable with said ac 
tuating member to stop movement thereof, said 
element being thus engageable when said rotat 
able member is displaced from its normal posi 
tion, a lever, said second rotatable member hav 
ing an edge engageable with a portion of said 
lever when said stop element is against said 
actuating member, said first rotatable member 
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to engage said lever and lift it from said edge 
of said second rotatable member. 

25. In a device of the kind described, a frame, 
a solid-charge thermal element including a dia 
phragm, on said frame, a first threaded sleeve, 
means urging Said sleeve toward said diaphragm, 
an abutment on said sleeve and engageable with 
said diaphragm, a differentially threaded screw 
threadedly connected with said sleeve, a second 
sleeve connected to said screw, whereby rotation 
Of Said Screw produces micrometric movement of 
Said second sleeve relative to said first sleeve, 
a first lever, a second lever, a spring between 
said levers urging the first lever against the 
first sleeve and the Second lever against the sec 
Ond sleeve, a Switch adapted to be actuated by 
said Second lever, a rotatable knob on said frame, 
an element mounted on said knob for rotation 
therewith, two cams on said element adapted to 
engage Said Second lever to hold the same against 
rotation, and automatic means for releasing one 
of then, said automatic means including a spring 
normally urging said rotatable member to rotate 
So as to remove Such can from said lever, and 
said element having an edge engageable with said 
first lever to hold the element against such ro 
tation by the spring, the movement of the dia 
phragm shifting the first sleeve to lift the first 
lever from said rotatable element and permit 
Said Spring to remove Said cam, upon occur 
rence of a predetermined termperature. 

26. In a device of the kind described, a dia 
phragm adapted to be moved by fluid pressure, 
a switch including a blade, resilient means urg 
ing said blade in one direction with decreasing 
effect as the blade is moved in the opposite di 
rection, means connecting said diaphragm to said 
blade including a lever having a short power 
receiving arm and a long power take-off arm, 
which latter is connected with said blade, said 
lever having inherent resilience to store in itself 
by deformation certain of the applied forces 
whereby said blade moves with a snap action, 
and closes at a different position of said dia 
phragm from that at which it opens. 

27. In a mechanism of the kind described, a 
power means, an element moved thereby to sev 
eral positions, a Switch, a first member control 
ling operation of the switch and adapted to be 
moved by Said element, said Switch being ac 
tuated when said first member is moved by move 
ment of the element to a first position, means 
to lock said first member against movement, a 
Second member adapted to be moved by said 
element, and means actuated by the second 
member to release said lock means when said 
Second member is moved a predetermined dis 
tance by the movement of the element to a sec 
ond position. 

28. In a mechanism of the kind described, a 
power means, an element moved thereby to sev 
eral positions, a Switch, a first member control 
ling operation of the Switch, resilient means in 
terposed between the element and the first mem 
ber normally to cause the member to be moved 
upon movement of the element but permitting 
movement of the element when the member is 
locked, means to lock the member and thereby 
to hold the Switch, a second member moved by 
movement of the element, and means operated 
by the Second member to release the lock means 
after the element has been moved a predeter 
mined distance by the power means. 

29. In a mechanism of the kind described, a 
being then adapted, when said handle is turned, 75 power means, an element moved by the power 
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means, a pair of oppositely faced abutments, on 
said element, a pair of members between said 
abutments, spring means urging the first mem 
ber against its abutment, a lock means for said 
member to prevent its movement by said spring 
when its abutment is withdrawn by movement 
of the power means and element, the second 
member being moved by its abutment, and means 
actuated by said second member when it has 
been moved a predetermined distance to release O 
said lock means and to permit the spring to urge 
the first member toward its abutment. 

30. In a mechanism of the kind described, a 
power means, an element moved by the power 
means, a pair of oppositely faced abutments on 
the element, a pair of members extending be 
tween said abutments, a spring between the mem 
bers and, urging them oppositely against their 
abutments, whereby both of them are movable 
with the element, one by direct contact with 
its abutment, and the other by being urged toward 
its abutment by the spring, a switch controlled 
by the one of said members moved through the 
spring, a lock means preventing movement of 
said member"whereupon movement of said elle 
ment stores energy in the spring, and means 
operated by the other member after it moves 
a predetermined distance, to release said lock 
means. 

31. In a mechanism of the kind described, a 
power means, a switch, an element moved by 
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the power means, a first member moved by the 
i element and controlling the switch, Jock means 
movable to position to engage the first member 
and thereby to hold the switch, said lock means 
including a lever pivotable into one position to 
hold the lock means and into another position 

35 

to release the lock means, a second member 
moved by the element independently of the first 
member, said second member being adapted to 
trip the lever and release the lock means when 
the second member is noved a predetermined 

32. In a mechanism of the kind described, a 

40 
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movable member, a locking device therefor, said 
locking device including a rotatable shaft, a pair 
of discs on said shaft, one of which is fixed 

- thereon and the other of which is rotatable 
thereon, means connecting the discs to permit 
only a limited relative rotation between them, . 
a latch, the movable disc having an edge thereon 
to be engaged by the latch whereby to be held 
in a predetermined position, and an abutment 
on the movable disc carried against the mov 
able member when said disc is rotated to posi 
tion to engage the latch, the connection between 
the discs thereafter permitting said limited rela 
tive movement whereby the fixed disc may be 
moved without disturbing the latched movable 
one, the fixed disc having an edge engageable 
with the latch upon such limited movement to 
remove the same from latching engagement and 
to permit withdrawal of the abutment from the 
member. 

35. In a mechanism of the kind described, a 
device movable invariably in response to changes 
in physical conditions, a shaft adapted to be 
moved thereby, means urging said shaft toward 
the movable device, a member adapted to be 
actuated by the shaft, the shaft having an axial 
opening therethrough, and an unyieldable abut 
ment adjustably secured in said opening and 
interposed between the shaft and the device, the 
adjustment of the abutment being effectible 
through the axial opening. 
36. In a device of the kind described, a solid 

charge thermal element moving in invariable 
amounts for given heat changes, a lever adapted 
to be actuated thereby, means connecting the 
element and lever to actuate the lever upon 
movements of the element, and a switch at one 
end of the lever, and a mechanical means act 
ing on the switch end of the lever to urge it in 
One direction and to resist movements in the 
other, the lever between the mechanical means 
and the point at which the element is connected 
being inherently resilient, whereby as the power 
means moves, a part of its movement may be . 

power means, a switch, a first member moved 45 stored as latent energy in the lever, and finally 
by the power means and controlling the switch, 
a separately movable abutment means adapted 
to engage the first member and lock it against 
movement, means normally urging said abutment 
away from said member, a latch engageable with 
the abutment means when the same is moved 

the switch will 
ment. 

be actuated with a sudden move. 
37. In a mechanism of the kind described, a 

power means, a movable member, resilient means 
50 

to locking position, to maintain it in such post 
tion, and a second member moved by the power 
means, said second member being adapted to 
trip the latch to release the abutment means 
and enable it to remove from locking position. 

33. In a mechanism of the kind described, , 
means movable in response to heat changes, a 
switch, a first member moved by the heat-re 
sponsive means to control the switch, a lock to 
hold the member and switch in one position, 
said lock including an abutment device engage 
able with the member, manual means to move 
the device, a latch adapted to hold the abut 
ment device in locking position, a second mem 
ber moved by the power means to trip the latch 
to permit freeing the abutment device from the 
first member, and means on said manual means 
to trip the latch. . 

34. In a mechanism of the kind described, a 70 
r. 

connecting the power means to the movable 
member, a shiftable device movable into two pos 
sitions to lock the member against movement, 
and means operable by the power means to re 
lease the shiftable device from one of said 
positions. t ' ' ' ' 

38. In a device of the kind described, a cut 
of, power means movable to different positions 
in response to changes in physical conditions, 
mechanism interconnecting said power means 
and cut-off to operate said cut-off at predeter 
mined and variable positions of said power means 
relative to said switch, sald-mechanism includ 
ing a member to be moved, a screw, means for 
displacing the screw relative to the power means 
upon rotation thereof, an abutment engageable 
with the moved member but free for independent 
movement relative to the moved member, and means displacing the abutment a lesser amount 
upon said rotation of the screw. 
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