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‘The object of my mvention is to provide an
adjustable control switeh which is simple, durable
‘and comparatively inexpensive to manufaciure.

A further object is to provide an adjustable

5 econirol switch having s control knob which may
be manipulated for range adjustment, for adjust-
ment of the switch structure to “on” and “of”
positions manually and for manpual reset of the
switch structure after it has been tripped by o

19 overioad circuli, the control switch having ﬂ@d@
tional range and differential adjusu,m mecha=
nism which are accessible through the comtvel

- knob and thus from the outside of the swiich
casing without removing the knob, the knob also

15 serving as an indicator of the posiiion of D"'T\,s
of the switch.

Still a furfher object is to provide an adJLJw
able control switch especially adapted for come
trol of ‘@ mechanical refrigerator with & dnﬂle

@ conirol knob for effecting “cold” control, wn
ing the switch “off” for defrosting, . uurmﬂg lu

- “on™ for starting automatic operation either afier

it has been turned “off” for defrosting or aficy
it has been tripped because of an overlcad, differ-

23 ential adjusting and additional range adjusting

‘being effected through an opening in the knob

itself so thai the switch casing does not heve

to be removed or opened for any of the ad;usﬂw
ing operstions,

Stili a further object is to. provide s @on‘tml
switch having a thermally releasable caich, re-
leasable due to an overload current fowing
through the switch and to provide an additionsal
latch which is operated by the catch to release

30

5. mechanism which moves the switch to open cir- .

cuit position, the latch being alsc manualily re-
leasable whereby the thermally releasable catch
can remain in its eaught position when the switch
is manually operated to open circuit position.
Still a further object is to provide specific
simplified detalls of construction in the control
switch which will appear in the - following
specification,
With these and other objects In view my in-
" ventlon_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.
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Figure 2 is a similar view with parts of the
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"’"ﬂgue S @wﬂm how ports of the swlich may
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Fgure
conbrol parts
Bigure 12 1
. of Fgurs 9,
| Flgure 18is o gectl@nﬂ view on the line j3—I03
of Figura 10,
Figure 1¢ s o fromd elevatlm of the switch
_structure; abd
Pigure 1@ is o Beetim& view on the line 15—I8
of Figurs 2.
On- the accompanying drawings, I have used
- the reference numeral] (8 to indicafe generally a
switch casing. The casing i has a front plate
i2 and = cover piate {4, The cover plate 14 is
held in position by a screw 16 (see Figure 6).
Within the switch casing 10, I provide an. L~
shaped bracket A for supporiing various movable
- parts of the switch mechanism. The bracket A
is confined in position by its ends being posi-
tioned in siots 18 and 20 and & clip 22 engaging
the central portion of the bracket. The clip 22
is held in position by a screw 24. :
The bracket A carries & pin 26 on which a pres-
sure operated element B is pivoted. The element
B Is adapted itc be moved in one direction by
pressure within a bellows 28, such pressure be-
ing caused by & temperature increase when the
switch is used for controlling a mechanical re-
frigerator.
The bellows 28 has a connection 30 with which
a tube and bulb (not shown) may be connected
and the tube, buib and bellows may be suitably
charged in the ordinary manner so that when
the -‘bulb is located within a refrigerating com-

@ :
is 2 s 5 Lh"tud mrsp%b?ve view of
of & witch assembly.
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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 i3 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
& depression 86 of the element B.

The bellows 28 s opposed by a spring 88. The
spring 88 has one end seated in & cup 40 which
has projections 42 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 48 is held against rotation by a forked arm
46a (see Figure 12) engaging a rib 46b of the
casing 10,

The sleeve 48 is adapted to be rotated hy a
control knob 50. The control knob 50 has an
indicator disk 52 secured thereto by screws 54.
A release disk 68 is also secured thereto by the
SCrews.

A sleeve 68 extends rotatably through the front
plate 12 of the casing 10. The sleeve 58 has flat-
tened surfaces 58a, as shown In Pigure 15 and
the disk 52 as well as the knob 50 have bores
which are of the same cross section so that the
knob B0 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 B8 is imparted to the
sleeve 48 by a non-circular socket 60 of the sleeve
§8 recelving a similarly shaped flange 61 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 80, 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 10 (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 12, The screw 12 is
carried by a bracket 14 which terminates at its
opposite end in a contact 18. 'The prong 66 has
a contact 78 and terminates at a screw or the like
80 which holds the prong in position,

The bracket T4 (sce Figure 7) has arms 1da
through which & 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 palr of bridging
contacts 88. These are carried on a bar pivoted
at 80. A spring 92 s interposed between the
switch element C and the bar for alding 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 s pivoted in depres-
slons 84 formed in the bracket A. It is adapted
to be snapped from one position to another by a
spring 86 having heads 88 engaging pointed ele-
ments 100 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 102 of the switch
element C engaging the left extension 1da of the
bracket 74 in Figure 7. Its motion in the oppo-
site direction is arrested by an extension 104 of
the lever D engaging a differential adjusting
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screw 108. The screw 106, as shown in Figure 2,
Is carrled by and threaded relative to the sleeve
48 so that rotation of the serew will adjust it
longitudinally relative to the sleeve. This pro-
vides a differential adjustment inasmuch as the
extension 104. 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 60
is limited in its rotation by a stop pin 108 in the
sleeve 58 (sce Figure 9) cngaging 2 stop screw
110 carried by the casing 10. Additional range
adjustment may be had by removing a closure
screw (12 in the knob 50 and Inserting a screw
driver or the like {14 whereupon the screw 106
can be engaged for pressing the sleeve 48 inward
against the action of the spring 38 to the posi-
tion shown in Pigure 9.

As shown In Figure 14, it will be noted that the

. front wall 12 of the casing 10 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 Pig-
ure 9 and then after they are moved to this posi-
tion, it can be moved back to zero and the screw
driver 114 thereafter withdrawn whereupon the
sleeve 48 will again assume a connected posltion
with respect to the sleeve b8, buti the range will
have been additionally changed to the extent of
the number of graduations over which the knob
was rotated after placing the parts in the posi-
tlon of Figure 9. Thereafler, the high and low
limits of the normal range adjustment as caused
by rotation of the knob 60 will be changed by
this means of additional range adjustment.

The differential adjustment is effected by ro-
tating the screw (08 by the screw driver (14 in-
serted as shown in Figure 9. After additional
range adjustment and/or differential adjustment
has ben effected, the screw driver {s removed and
the screw (12 replaced. It is thus obvious that
the mechanism for the two adjustments just men-
tioned is accessible through the knob §0 witfout
removing it or without opening the casing 10.

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 118 extending through a slot
118 of the slide member. The slide member has
a U-shaped hook 120 to engage the disk 88 of
the knob 60 so that the slide member can be
pushed or pulled as desired by manipulating the
knob.

A thermally releasable catch F and a latch G
are slidable in-the bracket A, arms (22 and (24

‘thereof respectively being slidable through slots

122a and 124a of the bracket A. The body por-
tions of the members F'and G are confined against
the right hand wall of the bracket A in Figure
11 by portions 126 and 128 of the member E.

The members F and G are constrained to move
toward the right in Pigure 6 by springs 130 and
132. These springs, as shown in Figure 3, extend

eround the pivot pin 28, their general shape being.

shown perhaps best by dotted lines in Pigure 1.

The catch member F is provided with a catch lug
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134 adapted to engage a ratchet wheel ﬂ@E ghown
in Pigures 2 and 4. The ratchet wheel (38 is
soldered to a tube 138 which in turn is supporied
on & pin (48, The coil of resistance wive 10 sur-
§ rounds the tube 138 so that upon an excessive Aow
of current through the coll, the solder will he
melted so that the ratchet wheel 136 can d 08 TO-
tated by the catch (64 and the catch k%
which rotation willi be caused by the 4
The latch member G is ad&'pted w m
assume the position of Figure 8 whe
sho«.dder (42 theveot engages ‘thc, eu e

i0

spring ﬁué has a memy to r@wm, i
15 . counterclockwise as viewed in
the extension 128 through the o
ing as g pivet. Thus the spring (32
the lateh shoulder 142 in labtched wosf

When the catch (134 however Is

20 melting of the solder conneclion
ratchet wheel 136 N’n@l the. w.m, 136, &
148 of the member 3
memper G for swinging the meb
from the Flgure 8 posltion. The

25 then be pushed toward the righ
of Figure 8 due to the action of ¢
Thig may be termed the unlat
iz the position for cpening the cle
- It will be noted 'E:nﬂ“ the _vmem.vw:? G ‘L?:fa

80. 152 corried therchy, This arm (see T
and ) is adopbed fo cngage an ol

- the switch: element C o move the

open clrewd) posiilon. Thus the
when an overload current Hows

35 degree of overload balng debery
of the wire used In {he resisis
whereby the hest radinied thereir
to- the current fowing through !
predetermined.,

The latch of the member G
unlgiched from the opening (47,
phished by pulling on the knolb BE <
sHde member B
The side ugembe:f & hag an in
45 which Iz positioned in aslot {60 o
Normally the slide member I 1}
line position of Figuwe 8. In s
lug 180 engages the leit end o
spring 160 within the knob B

B0 tle lnob io such position. .

pulled oub to the position of Fig
the incline of the lug (56 swings {
ber G dowawardly so as to w
ghoulder 142 from the edge of f
vesulting in the member ¢ belng m@ve
gpen elreult pogitim of Fgure § due tothe ¢
of the spring (82. Thus manugl contrel of
clreuit to open position Is effecte:
. - T have been descelbing the wm\ 85‘2 24 i
g0 it were an integral pord of the Iz
- Tt -will be noled, howaver, that it 1s
162 thereto. It hes o lug 168 which
edge of the latch member ¢ to Mmit pivetal m@ven
ment of the srm (82 In one dix A lug

65 166 is provided on the arm (52 with which ¢
spring 182 engages whereby to zetaln the stop
lug 164 engaged with the edge of the member @ a8
well as Impart sliding motion fo the membar and
pivetal motion to i tending to retaln it latched

7o &s hereinbefore described.

The purpose of pivoting the arm (182 is 50 that
when the parts are moved o the full in msiu
tion shown by solid lines in Flgure 8 b 1 I,
the knob 58 inwardly for the purpose of

75 ing the latch 142 after it hasheen uuanﬁmci
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mantuelly or thermally, the left end of the lug 1§86
in Flgure 11 will engage an edge 162¢ of the arm
182 to swing the arm counterclockwise from uhe
rosition shown In Figure 1. “Tinis causes the arm
to engage the extension J ] of the switch element
C to held the contacts 88 zepars ated from the con-
resebiing
This isin order o prevent manuaily
Hng the switeh in closed position affter the
1wl overload releass heg ﬁuwmaucmhy o

cueration has bez
ieased whercumzn i

raseiting
Znop 56 i
Iy out\".r&md
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the serew Is removed.
ob-exposed bus are in-
separate latching mesh

mmdcd lm dependent of the thes

caich (80 so thot when the switch s adjusizd
menuelly o the off position there is no wear on
vhe teeth of the ratchet 130, The latch shoulder
142 is @f much more rugged conslruction thon
ﬂ;he nst wheel 180 and mus tekes the wear of
TrmaT u:ﬂa cehing rather- than letting o1l thig

wea:vf coma on the tesihi wnich oere in my com
struction used onily for thermel unlatching ond

is

- resebting thereafier.

The nob 88 olgo serves 28 an Indicator when
the switch s tripped o “ol” m;gm@n due to an
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overload current flowing therethrough. When
the solder melts and thereby permits the ratchet
wheel 136 to rotate, the member F, or more specif-
ically a lug 130a thereof, (see Figures 6 and 11)
moves toward the right and engages an extension
126a 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
{2z 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
mcchanical 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 sald snap acting element, resilient
means opposing sald pressure operated element
and means for adjusting sald resillent means
comprising a rotatable element for changing the
adjustment upon rotation thereof, a knob element
for rotating said rotatable element, means for

30 preventing removal of said knob and means of

40
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operative connection between sald 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, sald
socket and sald portion being disassoclable
against the action of said resilient means while
sald means for preventing removal of said knob
remains operative.

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

2,111,856 k

operable to break said electric circuit, sald 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 sald catch engaging
therewith after such operation, sald latch being
operable to break sald 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 sald 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 cngaging
therewith after such operation, sald latch being
operable to break said circuit, sald range adjust-
ing element being operatively connected with said

- latch to manually release it and to reset it after

cither 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 sald spring means, overload means also
operable to break sald electric circult, said over-
load means comprising s thermally responsive
member and s releasable catch which is released
upon the thermally responsive member operating
a latch releasable by sald catch engaging there-
with after such operation, said latch being oper-
able to break said circult, sald 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.

MALCOLM E. HENNING.
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