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Patented Mar. 22, 1938 

UNITED STATES 

2,111,856 

PATENT OFFICE 
3.22.856 

Macom E. Eesanizag, Beg cine, OW& RS 
signor to Fear Electric Swiéin (CE. 
Moines, by GR, S, GOFEorsic)3) (; EDWE, 

Eleg 

Application (Ocoee, S, 1938, Serial NC. G35,934 

The object of my invention is to 250 vicie a: 
adjustable control switch which is simple, Braose 
and comparatively inexpensive to main facture. 
A further object is to provide as a distake 

5 eontrol switch having a control knob Winici. Easy 
ce manipulated for range adjustinez, iOS 3.3st 
inent of the switch structure to “on” agail “33” 
positions Gaanually and for mara Rese of e 
switch strict,3re after it has been Sieci y &S 

10 overload circuit, the control switch navigg addi 
tional range and differential adjusticag Sesia&n 
aisin which are accessible through the COLat: 
nob and thus from the outside of G SW.G.E. 

casing without removing the knob, the ERG &SO 
15 serving as an indicator of the position of 38.33 

of the Switch. w 
Still a further object is to provide a, aj Si 

able control switch especially adapted 205 COEas 
trol of a mechanical refrigerator with a single 

2G control knob for effecting "coid” control, itsina 
ing the switch “off” for defrosting, signing it, 
“on' for starting automatic operation eitage fiel 
it has been turned 'off' for defrosting Ci are 
it has been tripped because of an overicas (ife'Ea 

being effected through an opening in the koi 
itself so that the switch casing does not have 
to be removed or opened for any of the adise 
ing Operations. 

30. Still a further object is to provide a control 
Switch having a thermally releasable catch, rea 
leasable due to an overload current flowing 
through the Switch and to provide an additional 
latch which is operated by the catch to release 
mechanism which moves the switch to open cir 
cuit position, the latch being also manually re 
leasable whereby the thermally releasable catch 
can remain in its caught position when the switch 
is mantially Operated to open circuit position. 

Still a further object is to provide specific 
simplified details of construction in the control 
switch which will appear in the following 
specification. 
With these and other objects in view my in 

vention consists in the construction, arrange 
ment and combination of the various parts of my 
device, whereby the objects contemplated are at 
tained, as hereinafter more fully set forth, pointed 

50 out in my claims, and illustrated in the accom 
panying drawings, in which: - 

- Figure 1 is a side elevation of an adjustable 
control switch embodying my invention and 
showing a cover plate removed therefrom. 

40 

ss Figure 2 is a similar view with parts of the 

(C. 300-3) 

(COXXO, S. 

23 ential adjusting and additional rangeaiasting cost, 2. 

i 

Range 233 citize:Gais... adjusting Saechassistin 636. 
is CSSS 3.350Z. . . ." 

tary 33s, section23 ye7 on the sae S-3 (i. 

is a sectio:A viet on le size (--) (S 

viety. Singa. C. Sig2e 630Wing 35 
3.3586. Six. 
Sections, view7 OS ke size 3-3 (Of 

Wig OVF gaits of Sie Stitch Easy 

s an eas elevation in the dectioEa 20 
O Staceai, Eigne. 
S S, Seagrated Qerspective Wisy (Of 

SWitch asse aly. 
3.g3G 

Eigase 2 

Figure 3 is a sectional view on the Eine - 
of Figarca 10. 

Figure 24 is E. SOE elevation of the Switch. 
Sir care 32d 

Figure 5 is a sectional view on the line S-S 30 
of Figure 2. 
On the accompanying drawings, I have used 

the reference numera to indicate generally a 
switch casing. The casing has a front plate 
a 2 and a cover piate Sá. The cover piate 4 is 35 
held in position by a screw 6 (see Figure 6). 
Within the Switch casing 0, I provide an L. 

shaped bracket A for supporting various movable 
parts of the switch mechanism. The bracket. A 
is confined in position by its ends being posi- 40 
tioned insiots 8 and 20 and a clip 22 engaging 
the central portion of the bracket. The clip 22 
is held in position by a screw 24. - 
The bracket A carries a pin 26 on which a pres 

sure operated element B is pivoted. The element 45 
B is adapted to be moved in One direction by 
pressure within a bellows 28, such pressure be 
ing caused by a temperature increase when the 
switch is used for controlling a mechanical re 
frigerator. 50 
The belows 28 has a connection 30 with which 

a tube and bulb (not shown) may be connected 
and the tube, bulb and bellows may be suitably 
charged in the ordinary manner so that when 
the bulb is located within a refrigerating con 
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partment, the bellows 28 will be expanded by a 
rise of the temperature therein. 
Through the medium of a cap 32, the bellows 

28 is connected by an engagement type of con 
nection with the pressure operated element B, 
The cap 32 carries a pin 34 adapted to engage in 
a depression 36 of the element B. 
The bellows 28 is opposed by a spring 38. The 

spring 38 has one end seated in a cup 40 which 
has projections 2 adapted to engage in notches 
44 of the element B. Thus the cup is pivoted 
relative to the element. The other end of the 
spring 38 is seated in a cup 46 which is screw 
threaded on a rotatable adjusting sleeve 48. The 
cup 46 is held against rotation by a forked arm 
46a (see Figure 12) engaging a rib. 46b of the 
casing 0, 
The sleeve 48 is adapted to be rotated by a 

control knob 50. The control knob 50 has an 
indicator disk 52 secured thereto by Screws 54. 
A release disk 56 is also secured thereto by the 
ScreWS. 

A sleeve 58 extends rotatably through the front 
plate 2 of the casing 0. The sleeve 58 has flat 
tened surfaces 58a, as shown in Figure 15 and 
the disk 52 as well as the knob 50 have bores 
which are of the same cross section so that the 
knob 50 is slidable relative to the sleeve 58 but 
non-rotatable relative thereto. Thus rotation of 
the knob will rotate the sleeve. 

Rotation of the sleeve 58 is imparted to the 
sleeve 48 by a non-circular Socket 60 of the sleeve 
58 receiving a similarly shaped flange 6 of the 
sleeve 48 (see Figure 12). 
Thus far, the pressure operated element B, the 

range of which can be adjusted by rotating the 
knob 50, has been described. The element B is 
for operating a Switch which will now be de 
Scribed. 
A socket 62 is formed in the casing to (see Fig 

ures 7 and 10). Prongs 64 and 66 extend from 
the casing into the socket. The prong 64 has an 
Xtension 64b terminating at a screw 68 (see 
Figure 1). A resistance coil 70 is connected 
therewith and with a screw 72. The screw 72 is 
carried by a bracket 4 which terminates at its 
Opposite end in a contact 76. The prong 66 has 
a contact 78 and terminates at a screw or the like 
80 which holds the prong in position. 
The bracket 74 (see Figure 7) has arms 4 a. 

through which a switch element C is slidable. 
The switch element C is preferably made of in 
Sulating material and constrained to the closed 
circuit position by a spring 82. It is provided 
With an opening 84 into which a snap acting arm 
D, or more specifically a lip 86 thereof, extends. 
The switch element C carries a pair of bridging 

Contacts 88. These are carried on a bar pivoted 
at 90. A spring 92 is interposed between the 
Switch element C and the bar for aiding in a 
quick opening of the switch contacts, the pivot 
90 somewhat loosely connecting the element C 
with the bar for this purpose, 
The snap acting lever D is pivoted in depres 

sons 94 formed in the bracket A. It is adapted 
to be snapped from one position to another by a 
spring 96 having heads 98 engaging pointed ele 
ments 00 of the bracket A and of the pressure 
operated element B, 
The motion of the lever D to open circuit posi 

tion is arrested by a shoulder f02 of the switch 
element C engaging the left extension 74a of the 
bracket 74 in Figure 7. Its motion in the oppo 
site direction is arrested by an extension 04 of 

75 the lever D engaging a differential adjusting 

2,111,856 
screw 06. The screw 06, as shown in Figure 2, 
is carried by and threaded relative to the sleeve 
48 so that rotation of the screw will adjust it 
longitudinally relative to the sleeve. This pro 
vides a differential adjustment inasmuch as thc 
extension O4 can be stopped at different posi 
tions, thereby requiring more or less reduction of 
pressure in the bellows 28 to start the lever D 
toward its switch Opening position. 
From the foregoing description, it will be ob 

vious that I have provided a switch construction 
in which normal range adjustment may be ef 
fected by rotation of the knob 50. The knob 50 
is limited in its rotation by a stop pin 08 in the 
Sceve 58 (see Figure 9) engaging a stop Screw 

0 carried by the casing 0. Additional range 
adjustment may be had by removing a closure 
Screw f2 in the knob 50 and inserting a Screw 
driver or the like 4 whereupon the Screw 06 
can be engaged for pressing the sleeve 48 inward 
against the action of the spring 38 to the posi 
tion shown in Figure 9. 
As shown in Figure 14, it will be noted that the 

front wall 2 of the casing 0 has graduations 
thereon. The arrow shown on the knob 50 can 
be adjusted any number of points above Zero be 
fore the parts arc moved to the position of Fig 
ure 9 and then after they are moved to this posi 
tion, it can be moved back to Zero and the screw 
driver f4 thereafter withdrawn whereupon the 
sleeve 48 will again assume a connectCd position 
with respect to the sleeve 58, but the range will 
have been additionally changcd to the extent of 
the number of graduations over which the knob 
was rotated after placing the parts in the post 
tion of Figure 9. Thereafter, the high and low 
limits of the normal range adjustment as caused 
by rotation of the knob 50 will be changed by 
this means of additional range adjustment. 
The differential adjustment is effected by ro 

tating the screw 06 by the screw driver 4 in 
Serted as shown in Figure 9. After additional 
range adjustment and/or differential adjustment 
has ben effected, the screw driver is removed and 
the screw 2 replaced. It is thus obvious that 
the mechanism for the two adjustments just men 
tioned is accessible through the knob 50 without 
removing it or without opening the casing 0. 

It is desirable also to have the knob 50 man 
ually operable for turning the switch "on" and 
"off" and manually operable for resetting the 
switch after it has been opened because of an 
overload condition. 
The mechanism for opening of the switch be 

cause of overload will now be described. A slide 
member E is connected with the bracket A by a 
shouldered screw 6 extending through a slot 

8 of the slide member. The slide member has 
a U-shaped hook 20 to engage the disk 56 of 
the knob 50 so that the slide member can be 
pushed or pulled as desired by manipulating the 
knob. 
A thermally releasable catch F and a latch C 

are slidable in the bracket A, arms f22 and 24 
thereof respectively being slidable through slots 
22a and 24a of the bracket A. The body por 

tions of the members F and G are conflined against 
the right hand wall of the bracket A in Figure 
11 by portions f 26 and 28 of the member E. 
The members F and G are constrained to move 

toward the right in Figure 6 by springs 30 and 
32. These springs, as shown in Figure 3, extend 
around the pivot pin 26, their general shape being, 
shown perhaps best by dotted lines in Figure 1. 
The catch member F is provided with a catch lug 
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3 adapted to engage a ratchewaes (36 gov/ 

in Figures 2 and 4. The ratchet, Winee. G3 is 
soldered to a tube 38 which in E is SS-Orted: 
On a pin Bi. The Coil of resist3: Ce Wylie E G SE 
rotidis the tube 38 so that upon a. Excessive: OV7 
of curren, through the coli, the Solide $7. 
reted so at the sgttchet wheel 36 (633), 3 Oce 
tated by the catch. 34, and the C&CE. 
which rotation will a caused of the Sis 
The latca member. G is adapted to E. 

SSSIAe tie position of Figure & Seiei.a. ' 
shouldier G32 tiereo engages the edge 
ing 35 in 2, flange 3 of the Ea, G, . 
spring 832 has a tendency to ro&e G2ae 
G CORÉecoctise &S viewed E. 
the extension 26 ERA'OUg is Og 
Eag as a pivot. US Erae sizing 32 Ges 

22e 

is 333' 3", 

When he catch 33 Reyes is: 
Ineiting of the soldier COILectic: 
face; ifiee A36 &nd the LG 38, 
853 of as Sine. Eace 3 engages 32. 
In 3323 G Sos SWigging the YRei, R3, 
for e SigEe 8 3SiO5, E3 Eg: 
Saeica Fe O'She OFFE.2d Ene Rig 
of Sigge 3 cite to 26 action C: & 
This Y2S Roe te: Alec Eiae E&G 
is as position Ros' 35 ing tae e.g6t: 

via is noted Eaa, the EeRS233 (GS 
52 02:2, 283'ey. This 22. 
3.Ed) is 268ted G GEgage 2E 

ogen circ: ; positioA. This the 
vie 2. O'Felios. c2S383, ov/SS, 
Gegiree of Veload Rezag celes 
OS Che Wise Sec S. Ge resista208 
Waerely Eashes, estated the 'ei 
O), the cuEEeRa foVisag CEO.g. 
Seieie E aired. 
Eine ack. Of the CIGIFs: C 

side E9EReg E. 
Eine side Enence 3 has an E. 

waich is losioned E. 2, so SS3 (3. 
Soaxialiy She side Eneke' 3: . 
Eigg Osics of Eige 8. E. S 
gig 56 eggages the ef: SEid C. 
sing EGG Orini he Goto 5 
line Rico (O Sac OSSOE, W 
ELEei Oz; to the CCSEOR. G. Eig 
Eine anciae Gine Ag 56 Swing 
toe, G: dictinvready 30 as to E 
soldie (2 or Ene (edige Of 
esuiting in he GAGEoe: G 3 ag 

C Eine SOE.g. 32. 
circ; to open positioS is electe 

I nave ceeS. ceSCSking the 35E, 
it. Were 2. Integra 22.2, 6 tie SE; 

S. 

662 hereo. It has g g 65 vinica (eggages S.E. 
eige of the latchineEace C to init; givote, glove 
Reza, of 
S6 is provided on Gle arm 52 wi: Wiicy 3. 

spring 32 engages Wytheireby to 38.2 Xe SOE 
lug 6 engaged with the edge og Sae.nezee (3 as 
well as impart sliding motion to &e EReil:3; and 
pivotai Gotion to it, tending to 'etalia, it Raised 
as hereinefore desc:ed. 
The purpose of pivoting the 83E, 32 is SO Ens: 

When the parts are Iroved to Elae 22 in Osie 
tion shown by solid Eines in Fig. e8 Ry 
the knob 50 inwardly for the purpose of 'e-ia&c.- 
ing the latch 42 after it has been unlatched, citine 

. Eac&S (3 Easil IO citizag &e againg or Sese, 

3, 

3. 
A&E'Agly OS hegaay, he left end of the tug 56 
in Figure 3. vi.) engage 3 edge 52a of the aga 
A52 to Sving the arrin CoEnterclockwise from he 
20si SiO2 sovra is igie 3. is cases the airca 
to eXgage he exteasioE 35 of Ee SWitch eerine. 
C to acci tie coats,cts 88 segarated iron the co 

:02, is is in Ode: O Saves, Knaauai 
ng Gas Svirica (, Eosed position after Gae 
22 (Velos: 3 cease 23S SLOGastically O 

& 

s 

e 2S3&ing Geatio2 as cee 
2:20: 50 is relieased Winereupon it; i. 
y OS32 c 0 Cie gosion of Sigge 3 

die Siegases E v. 2 ROWe e is 
8, tileey gea'arting 

3. 

Series 

he ago. 75 

Ele Eno, 
23S3Egg Erie (Ye 
Rage S.,dit: SEReza, O3. 
E. Eze 33rigins. Eac, 
EEOgi Ee xiao. 33.33. 

i.eS2 
Sec.28), 

Se:CVe. 
OSet A are is 
e signing One 
O. Ele Ene. 

&c Stitch is adjusted 
Eaë.E.E. SF O Erie o positio: there is Inc. 7ea. OS 
tie keeila of the retc...e6, 30. The acia soice: 
62 is of Sa...clk. Enose agged construction & 
the Salicine, Wilee. 3C 2.2 cl tial is takes the 7ee 
2.85.222. Ya'atching rai?ine: - ;ian Setting a 3 (;is 
Wea, coEne on Rae tee, which are is a ray c. 
stics.io 2 2Sec OEniy Co. aena racairag 
eSesiing EeseScies. 

Eile 30, 50 gig. Seves as an indicato, Wine. 
the SWitch is tailed O 'O' sition due to R 5 
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4. 
overload current flowing therethrough. When 
the solder melts and thereby permits the ratchet 
wheel 36 to rotate, the member F, or more specif 
ically a lug 30a, thereof, (see Figures 6 and lll) 
moves toward the right and engages an extension 
26a of the member E to move it from the dotted 

line position of Figure 8 to the full line position of 
Figure 6. This causes the knob 50 to be moved 
to the position of Figure 5 where the indicating 
disk 52 will be observable beyond the end of a hub 
?2a in which the disk 52 is normally concealed. 
Although I have illustrated a specific control, 

changes may be made in the construction and 
arrangement of the parts of my device without 
departing from the real spirit and purpose of my 
invention, and it is my intention to cover by my 
claims, any modified forms of structure or use of 
mochanical equivalents, which may be reasonably 
included within their scope. 

I claim as my invention: 
1. In an adjustable control switch, a pressure 

Operated element, a snap acting element asociated 
therewith for operation thereby, a switch element 
operated by said snap acting element, resilient 
means opposing said pressure operated element 
and means for adjusting said resilient means 
comprising a rotatable element for changing the 
adjustment upon rotation thereof, a knob element 
for rotating said rotatable element, means for 
preventing renoval of said knob and means of 
operative connection between said knob element 
and said rotatable element, said means of oper 
ative connection comprising a non-circular socket 
in One of Said elements and a similarly shaped 
portion on the other element to fit therein, said 
Socket and said portion being disassociable 
against the action of said resilient means while 
said means for preventing removal of said knob 
remains operative. 

2. In an adjustable control switch, a pressure 
operated element, a switch element operable 
thereby to make and break an electric circuit, 
spring means opposing said pressure operated ele 
ment, a range adjusting element for changing the 
tension of Said spring means, Overload means also 

2,111,856 
operable to break said electric circuit, said over 
load means comprising a thermally responsive 
member and a releasable catch which is released 
upon the thermally responsive member operating 
and a latch releasable by said catch engaging 
thereWith after such operation, said latch being 
operable to break said circuit, said range adjust 
ing element being operatively connected with said 
latch to manually release it. 

3. In an adjustable control switch, a pressure 
Operated element, a Switch element operable 
thereby to make and break an electric circuit, 
Spring means opposing said pressure operated ele 
ment, a range adjusting element for changing the 
tension of said spring means, overload means also 
Operable to break said electric circuit, said over 
load means comprising a thermally responsive 
member and a releasable catch which is released 
upon the thermally responsive member operating 
and a latch releasable by said catch engaging 
therewith after such operation, said latch being 
operable to break said circuit, said range adjust 
ing element being operatively connected with said 
latch to manually release it and to reset it after 
either overload or manual release. 

4. In an adjustable control switch, a pressure 
Operated element, a switch element operable 
thereby to make and break an electric circuit, 
Spring means opposing said pressure operated ele 
ment, a range adjusting element for changing the 
tension of said Spring means, overload means also 
operable to break said electric circuit, said over 
load means comprising a thermally responsive 
member and a releasable catch which is released 
upon the thermally responsive member operating 
a latch releasable by said catch engaging there 
with after such operation, said latch being oper 
able to break said circult, said range adjusting 
element being operatively connected with said 
latch for movement thereby to a different posi 
tion after said latch becomes unlatched and 
means on said range adjusting element to indicate 
such different position. 
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