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This invention relates to control mechanisms and
more particularly to control mechanisms for refriger-
ating systems for effecting automatic defrosting,

Such mechanisms are used for automatically removing
frost and ice which form on refrigerator evaporators
or other heat-absorbing elements by condensation of
moisture from the atmosphere. An undue accumulation
of ice on the evaporator will seriously impair the ef-
ficiency of a refrigerator, and while refrigerators can be
defrosted manually, this is a troublesome operation which

is apt to be overlooked or carried out very infrequently. -

Whenever the refrigerator door is opened, warm mois-
ture-laden air from the room comes in contact with the
evaporator and is cooled to such an extent that the con-
densed moisture freezes on the evaporator, the amount
of frost which accumulates on the evaporator depending
to a considerable exient upon the total time that the re-
frigerator door is kept open.

An object of the invention is to provide a particularly.

reliable, convenient and inexpensive defrosting control
device for a refrigerating system.

It is another object of the invention to provide a de-
frosting control device and system which may be easily
and quickly adjusted and which is accurate and positive
in operation and which retains its calibration over long
periods of repeated cycling. It is a related object to
provide a defrosting control device and system in which
the cycle is initiated automatically in response to prede-
termined frost-producing conditions and in which the
cycle is terminated only upon reaching a predetermined
temperature rise occurring upon substantially complete
frost removal and regardless of the amount of frost
which has actually collected. It is another related ob-
ject to provide a control device and system which em-
ploys a source of heat for frost removal but in which the

heat is applied in minimum amount to insure complete :

defrosting and without danger of thawing out the frozen
foods which may be stored in the cooling unit,

1t is another object of the invention to provide an im-
proved refrigerating system including a defrosting contro!
device which is fail-safe so that the normal refrigerating
operation is not permanently interrupted in case of a
failure of the control device. A more specific object is
to provide a refrigerating system in which defrosting is
initiated by time respomsive means and terminated by
temperature responsive means, the system being so ar-
ranged that the normal refrigerating operation will not
be permanently interrupted by failure of the time re-
sponsive means or the temperature responsive means or
both. In this regard it is an object to provide a re-
frigerating system of this character in which the tem-
perature responsive means includes a vapor-operated
thermostatic bellows in which the vapor pressure is sub-
atmospheric.

A further object is to provide a novel defrosting con-
trol including a novel switching arrangement providing

positive snap action. A related object is to provide an.

vnusually efficient automatic switching device in which
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a first switching element is moved to initiate a defrost-
ing operation and a second distinct switching element is
moved to terminate the defrosting operation.

It is a further object of the invention to provide a de-
frosting control device whereby a defrosting operation
is accurately and abruptly terminated by means of a
thermostatic element, the control device being so con-
structed that the thermostatic element is required to do
only the small amount of work necessary to release a
latch.

Further objects and advantages of the invention will
be apparent from the following detailed description taken
in connection with the accompanying drawings, in which:

Fig. 1 is an elevational sectional view of an illustra-

» tive refrigerator defrosting control device constructed in

acordance with this invention, the view being taken along
the line 1—1 of Fig. 2.

Fig. 2 is a plan sectional view of the illustrative device
taken along the line 2—2 of Fig. 1.

Fig. 3 is a perspective view of the principal working
parts of the illustrative device, the stationary support-
ing parts and certain other parts being omitted for the
sake of clarity.

. Fig. 4 is a diagrammatic illustration of an automatical-
ly defrosted refrigerating system which is construcied in
accordance with this invention and which includes the
control device of Fig. 1, the system being shown in its
normal refrigerating condition prior to the initiation of
a defrosting operation.

Fig. 5 is a view similar to Fig. 4 showing the system
in the condition existing immediately after the initiation
of a defrosting operation.

Fig. 6 is a view similar to Fig. 4 showing the system
in the condition existing immediately after the terminz-
tion of the defrosting operation.

Fig. 7 is a view similar to Fig. 4 showing the condition
of the system as it is about to reset itself in preparation
for another defrosting operation, and

Fig. 8 is a diagrammatic illustration of a modified auto-
matically defrosted refrigerating system including a modi-
fied defrosting device, the modified system being adapted
to be automatically defrosted after the door of the refrig-
erator has been opened 2 predetermined total time,

While the invention is susceptible of various modifica-
tions and alternative constructions, there is shown in the
drawings and will herein be described in detail the pre-
ferred embodiments, but it is to be understood that it is
not thereby intended to limit the invention to the forms
disclosed, but it is intended to cover all modifications
and alternative constructions faliing within the spirit
and scope of the invention as expressed in the appended
claims,

The illustrative automatically defrosted refrigerating
system of Fig. 4 includes a conventional cooling or re-
frigerating unit 10 comprising an evaporator 11 enclosed
in a refrigerator box 12. Refrigerant is supplied to the
evaporator by means of a compressor 13 which is con-
nected to the evaporator through a condenser 14, vapor-
ized refrigerant returning to the compressor 13 from ihe
evaporator through a return conduit 15. The compres-
sor 13 is driven by an electric motor 16 which is con-
trolled by a conventional thermostatic cold conirol switch
17, the contacts of which are connected in series with the
motor 16 in order to regulate the temperature in the re-
frigerator box 12.

In practicing the invention, the refrigerating system
is provided with a defrosting heater which in this case
comprises an electrical heating element 18 situated in
the refrigerator box 12 adjacent the evaporator 11 and
capable of raising the temperature of the latter above the
melting point. A defrosting control mechanism 19 is
provided for selectively energizing the cooling unit 19
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and the heater 18 in a novel manner in order to provide
alternate periods of normal refrigerating operation and
defrosting operation.

The illustrated defrosting control device 19 shown

diagrammiatically in Fig. 4 and more completely in Flgs ’

1-3 includes tie-responsive means 29 for initiating the
defrosting cycle driven by a synchronous elécttical clock-
type motor 21. Thé motor 21 is suitably miountéd on
a sheet metal box-like frame 22 which also suppoits the
other components of the defrostlng devicé. The motor
21 includes a driving pirion 23 which in this instancé
rotates in a counterclockwisé diréction at & speed of one
revolution pe1 hour f’or driving a rediiction gedr teain
a shaft 26 and plmon 27. Overrunnmg of thé plIllOI‘l
relative to the gear for Setting puirposes is pert tted by
mounting the pinion freely on thé shaft and coupling it
to the gear 25 by a sprmg-pressed pawl 30 mgunted on
the latter. The pinion 27 méshes i tlirn with a gear 31
secured to a totatable cam shaft 32. The lattér rotates
in a counterclockwise direction at a speéd of ong revolil-
tion in each 24 hours. ; .
For manual setting of the device means are provided
for varying the phase relatictiship bétwéen the cain shaft
32 and the driving motor. Such mariial setting mean$
includes a gear 34 secured to the shaft 32 and eshing
at right angles with a similar gear 36 which is secutéd
to a settable shaft 38. An adjusting kiicb 40 having
a pointer is moiinted on the outer end of the shaft 3s.

Suitable dial graduations 44 are positioned on the frame

22 around the knob 40 for indicating its position. AS
shown in Fig. 3, the graduations 44 ate naumbered from
zero to 24.
tions are viewed fromi the rear and for thé sake of con-
venience the numerals are reverséd so as to be teadable
in the normal manner.

A switch operetmg element in the form of a spifal
disc cam 56 is secured to the shaft 32 in order to initiate
a defrosting operation once for each revolution of thig
shaft. The particalatr cam illustrated has a portion 52
with a circular periphery, an oveérhanging diop-off edge
54 forming the terminus of the circular portion 52, a low
portion §6 located immediately below the drop-off edge

54, and a sloping or risihg portion 38 which slopes out-

wardly from the low portion 56 for approximately ong-
half revolution, and then merges with the circular por-
tion 52. The cam is made of an electrically insulating
material for a purpose which will be appareiit shortly.

The défrosting control device inicludés switching mears

60 to contiol the refrigerating system and- the'reby to de-

termine whether defrosting or refrigérating is to take
place. In this instafice the switching means 69 inclides
three spring contact blades 62, 64 and 66, edch of which
is mounted at one end on an insulating plate 68 secured
to the frame 22. The thre¢ contact blades 62, 64 and
66 are generally parallel to one another with their outer
ends in alinement. Blades 2, 64 carfy cooperdting con-
tacts 78, 74 which servé to energize theé heater 18, while

blades 64, 66 carry cooperating contacts 76, 72 which

are in the circuit of the comipressor motor. The thiee

contact blades 62, 64 and 66 may be referred to for

convenience as a defrosting switch blade, a power linié
switch blade, and a refrigerating switch blade.

The lowermost contact blade 65 is provided with a
cam following portion 78 which projects outwardly be-
yond the contact point to engage the spiral dis¢ cam 50.

The upper switch blade 62 is caused to move in unison
with thé lower blade 66 by mieans of a C-shaped electri-
cally insulating bridge or connecting member 80 inter-
posed between the outer portions of the contact ‘blades.
In the present instance the bridge is anchored to the blades
by prong extensions 84 and 86, respectively. The spring
blades 62 and 66 not only move togefher but act to-
géther to provide a resilient bias tending to move thé
contact points 70 and 72 downwardly, and to hold the

1t will be understood thit the dial gradiia-
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cam following portion 78 against the cam 50. The in-
termediate spring biade 64 provides a bias tending to
move the power contact 76 into engagement with the
refrigerating contact 72.

The defrosting control device 19 includes temperature
responsive means 89 for terminating the defrosting opera-
tion after the temperature of the heat-absorbing element
11 has increased sufficiently to melt any accumu-
lation of frost. In this case, the temperature responsive
meéahs inchides a latching member 102 and a latch engag-
ing thember 90 for holding the switch blade 64 in its
upralsed position and for triggering the same downwardly
upon reachmg of a predetermmed temperature. The
latch-éngaging fmember 90 is of bell-erank formation,
having an insulated switch arm 92 and latch-engaging arm
96 mounted on a common shaft 98. The switch arm is
coupled to the end of the switch blade 64 for toggle-like
movement of the two members, the blade being received
il 4 slot 94 in the atih. The ari 96 is iaintaiied in
latchéd posmon By the latching member 102. The laiter
is pivoted miGre or less centrally on a pair of trunnicfis
of stub shafts 104 tounted on upturned €ars 106, 108,
respectlvely The latching ihewmber i biased in the afm-
engaging ction By a spring 1i4.

For the purpose of rotating the latching meniber against
the fofce of the spring 114 for triggering at a predeter-
riinéd temperature a thérmostatic element 11§ is pro-
vided which in this casé comprises a ‘résilient faetallic
béllows 118 of ‘the sylphon type connected with a metalllc
bitlb 120 by means of 4 metallic tube 122. The bulb 120
is posltloned in the refrigerator box 12 (Fig. 4) adja-
cént thé héat- absorbmg uiiit 11. The bellows, the bulb,
and the tubé form a closed system which is filled with a
stiitable volatilé liguid having a vapor pressure which is
sub-atmospheric at the melting point of ice, Incréasing
and decreasing the temperature of the bulb 120 produces
a-corresponding e€xpansion and contraction of the bellows
118. The moverent of the bellows is transmittéd to
the latchmg member 102 by ‘means of an adjusting scréw
124 which is threaded through the outboard end théreof
into engageiment with the “free” end of the bellows. This
expaiision of the bellows 118 produces counterclockwise
rotation of thé latching member 162 and ténds to miove
the latchmg member out of engagement with the latch-
engaging arm 96. The scréw 124 may be adjusted so
that the latching fiefiiber 102 releases the arm 96 when
the temperatire of the bulb 120 tises slightly above the
melting point ‘of ice.

As shown i Fig. 4, the illustrative refrigerating sys-
terh 1s energlzed from a pair of power lmes 130 and 132

thé thériostatic switch 17 between the power lme 132
atid the lower switch blade 66 in the control mechanism
19. The défrosting heatér 18 is connected between the

- powét liné 132 and the upper switch ‘blade 62. The

central switch blade 64 is connected to the power line 130.
Thié tithet mator 21 is connected directly across the lines
150 -and 132 50 that this motor tuns continuously.

- Whéfi the illustrative refrigerating system of Fig. 4 is
in operation, the power lines 130 and 132 are connected
to a cofiveiitional source of alternating current. Normal
refrigerating -opération takes place for the greater part
of ‘thé ‘day. TFig. 4 shows the system in the normal
refrigérating conditien and ‘with the system approaching
The switch blade 64 is latéhed ih
its normal ‘or upraised pdsition. Consequertly, switch
blades 64, 66 are maintaified in contact to complete a
circuit from ‘the line 130 to the compressor imotor 16 of

- thé cooliitg uiiit and putting the motor under the contrai

75

of the refrigefator thériiostat 17. The cooling unit 10 is
therefore turnéd off and on in the conventional fashiofi
to regulate the temperature in the box 12.

Since the synchronou$ tirier motor 21 fun§ coftidu-
otisly and is independent of the above cycling, a point of
time, préselécted by theé knob 40, is reached at which the
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cam follower 78 drops off the overhanging edge 54 of
the cam as shown in Fig. 5. The inherent bias of the
upper and lower blades 62 and 66 then moves these
blades downwardly so that the engagement between the
contacts 72 and 76 is broken and the contacts 70 and 74
are engaged. The blades 62 and 66 move in unison
because of the insulating bridge 80 connected between
them. During such movement the intermediate blade 64
is maintained stationary by latching engagement between
the latching member 162 and the latch-engaging arm 96.

‘The above switching initiates a defrosing operation by
stopping the compressor motor 16 and energizing the
defrosting heater 18, the heater being connected to the
power line 130 through the contact blades 62 and 64.
Much more rapid melting of frost and ice accumulated
on the heat absorbing element 11 is provided by the
heater than would be provided by natural warming of
the heat-absorbing element from its surroundings. By
virtue of the heater 18, the temperature of the heat-
absorbing element 11 quickly rises to the melting point
of ice, and the temperature remains at or near the melt-
ing point as the accumulated ice is being melted from the
heat-absorbing element. Melting occurs so quickly that
the frozen food in the unit remains unaffected.

When substantiaily all of the ice has been melted, the
temperature quickly begins to rise above the melting
point. The consequent warming of the thermostat bulb
128 increases the vapor pressure within the thermostatic
system 116 and thereby produces expansion of the bel-
fows 118. The expanding bellows produces counterclock-
wise or latch-disengaging rotation of the latching member
182. After the temperature of the heat-absorbing ele-
ment 11 has increased to a point just above the melting
point, the latching member 102 moves out of engage-
ment with the latch-engaging arm 96. The central spring
blade €4, thus released, moves downwardly under the
impetus of its own inherent bias, as shown in Fig. 6.
During this movement the latch-engaging member rotates
clockwise. The engagement of the contacts 70 and 74
is thus broken and the contacts 72 and 76 are re-engaged
with the result that the heater 18 is disconnected and the
cooling unit 18 is re-energized.

The resumption of normal refrigerating operation re-
duces the temperature of the evaporator 11 below the
freezing point, and as a result the thermostatic bellows
118 contracts away from the adjusting screw 124 on the
latching member 162. The latching member is thereby
automatically reset for the latching engagement which
follows.

The continuing rotation of the cam 50 gradually moves
the contact blades 62, 64 and 66 upwardly as the cam fol-
lower 78 rides along the rising portion 58 of the cam.
The central switch blade 64 is moved in unison with the
blades §2 and 66 because of the engagement between the
contacis 72 and 76. In Fig. 7 the upward movement of
the switch blades has progressed to a point at which the
central blade 64 is about to be latched in its initial posi-
tion. Upon continued movement of the latch-engaging
member the latching member 102 is free to move under
the influence of the biasing spring 114, into its latching
position and completing the defrosting cycle.

For setting purposes the cam 56 may be advanced
manuaily by rotating the setting knob 40 in the direction
of the arrow in Fig. 3. When the cam is being manually
rotated, the ratchet pawl 30 ratchets along the elongated
pinion 27. This changes the phasing between the cam
and the motor, enabling the time of day at which drop-
off (switching) occurs to be pre-set.

The zero point on the dial 44 corresponds to the point
at which the defrosting operation is initiated by the cam
$9. Thus the graduations 44 on the dial indicate the time
that will elapse before another defrosting operation
begins. The control device may be set to begin defrost-
ing at a desired time by turning the knob 48 until the
pointer is alined with the particular dial graduation 44
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corresponding to the number of hours yet to elapse be-
tween the present time and the desired time. By way of
example, it will be assumed that it is desired for defrost-
ing to begin at 2 a. m. daily and that the control device
is being adjusted at 8 p. m. The pointer 42 would be set
to the 6-hour graduation on the dial since 6 hours is the
amount of time yet to elapse between § p.m. and 2 a. m.

In accordance with one of the features of this inven-
tion, the defrosting control device 19 is so arranged as
to be “fajl-safe” so that the normal refrigerating opera-
tion of the refrigerator will not be permanently inter-
rupted to cause food spoilage if the control device should
fail. In this regard, the sub-atmospheric thermostatic sys-
tem 116 is particularly advantageous. When the ther-
mostatic system 116 is operating properly, the vapor
pressure within the system is less than atmospheric pres-
sure, and as a result the bellows 118 is compressed to a
considerable extent by atmospheric pressure. If the bel-
lows 118 springs a leak, the bellows will be expanded
immediately by its inherent resiliency, and the latch 102
will thereby be moved out of engagement with the switch
operating arm 96. The central switch blade 64, thus
released, will then be free to ride upwardly and down-
wardly on the blade 66, maintaining the contacts 72, 76
closed despite the cyclical rotation of the cam and the
movement of the cam follower 78. Ultimately the col-
lection of frost will warn the householder that service is
required; the important thing is that refrigeration is not
interrupted.

it will also be noted that failure of the timing drive
motor 21 at any point in the rotation of the cam 50
does not permarnently interrupt the normal refrigerating
operation. Failure of the motor 21 when refrigerating
is taking place will prevent the automatic initiation of
subsequent defrosting operations. If, on the other hand,
the timing motor 21 fails while the defrosting operation
Is in progress, the defrosting operation will be termi-
nated as soon as complete and in the normal manner by
the thermostatic bellows 118. Specifically, the bellows
releases the latch 162 and the central switch blade 64
shifts into engagement with the lower switch blade 66,
thus energizing the cooling unit 10. No further defrost-
ing operations will be initiated and conventional refrigera-
tion will continue until the defect in the timing motor is

; remedied.

It is noteworthy that the present invention accom-
plishes snap action of the switching means 60 both when
the defrosting operation is initiated and when it is termi-
nated. At the initiation of defrosting the snap action
is accomplished when the cam follower 78 abruptly drops
off the drop-off edge 54 of the cam 50. The releasing
of the latch 102 brings about abrupt snap action of the
central switch blade 64 at the termination of the de-
frosting operation.

In accordance with the invention the operation of the
illustrative control device is inherently accurate and de-
pendable because the thermostatic bellows 118 is called
upon to do a minimum of work in accomplishing its
function of terminating the defrosting operation. The
bellows 118 merely releases the latch 102, and this opera-
tion does not involve overcoming any great frictional
resistance.

Fig. 8 illustrates a modified refrigerator control sys-
tem in which defrosting it automatically initiated after

i the refrigerator door has been opened for a predetermined

aggregate time. The modified system includes a refrigera-
tor box 140 which corresponds to the refrigerator box 12
of Fig. 4. The refrigerator box 140 has a conventional
access door 142 together with a door switch 144 which
is closed by opening the door 142. Conventional refrig-
erators usnally have such a switch for turning on a lamp
bulb in the box.

The system of Fig. 8 includes a timing motor 14% which
may be similar to the motor 21 of Fig. 4 except that the
motor 146 may run at a higher speed than the motor 21
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or-have: a: lower gear. rediiction’ to- prodice: more- rapid’
camr:rotation.. The motor 146 is:connected:to the cam-50-
by gearing 148 which in- this instance comprises merely
a:moator drive pinion 158 meshing with a-gear 152 which
is rotatably connected to- the cam: The motor thereby
drives the cam at’a suitable speed such-as 1 revolution:ih-
15 minutes. The motor 146 and: the door switch 144
are-connected: in‘ series: between the power lines: 136 and
132. In other respects, the refrigerating system of Fig:
8 may: be the same as-the system of Figs. 1-4; and cor-
responding components ofi the two systems have: been
given:the same reférence characters:

In operation; the system of Fig: & integrates the time
that the: door: 142 is- open- and' initiates a defrosting op-
eration after a- predetermined: total integrated' time- has'
elapsed. The timing motor 146 starts' when-the door is
opened:and stops whenit: is. closed. Eventually the cam-

50 advances until the cam: follower 78 drops off the-
drop-off: edge 54; and’ a defrosting operation: is' thereby"
initiated. The manner in- whick defrosting: operation:

proceeds andiis terminated and the manner in which: the’

control” device: is- conditioned for a subsequent defrost--

ing operation may be similar to:that described in con-
nection with Figs: 1-7. A manual setting arrangement

is not. particularly: necessary or desirable in the systeny of’

Fig. 8, but.if -such an arrangement- is provided, the dial
is"graduated: in units correspondinig to' the time required
for: the cam-50:to:complete 1° revolution. For example;
the dial may be graduated to represent an elapsed time
of 0-15 minutes and moving the dial: to- the zero point
will cause: immediate. defrosting.

I both of the:above embodiments the atmosphere is:

utilized: as a: resisting: force on: the bellows 118; Since

the atmospheric pressure varies.depending upon the: ele--
vation, it is one of the features of the present-inven--

tion that- the adjusting screw 134: is readily accessible

for: adjustment by the service man. when installing the

refrigerator: in a- particular location, and once set, such
adjustment- need not be changed: .
"We:claim' as our invention:

1. In a refrigerator. having an. electrically operable
refrigerating: umit. including: a heat' absorbing: element;
control:means comprising. switching: means-to control‘the.
refrigerating: unit including: a. first movable contact” and

a second movable contact, initially positioned in en- .

gagement with: the first contact, time responsive means
for abruptly moving: the first:contact:away from the-sec-

ond:to-initiate-a- défrosting operation, latching: means: to-

prevent the- second: contact from' following the first,

means: to' release the latching means: after’ a predeter-

mined-amount of defrosting, biasing means for abruptly
re-engaging the second-contact with the first to terminate
the defrosting: operation upon the-release of the latching

means, and means in the time respomsive méans for:
resetting the latching means:by moving the-first'and see- 5

ond contacts reversely. in unison to their initial positions:

2. In a refrigerator having an electrically operable
refrigerating. unit inciuding a heat absorbing element,
control means- comprising- switching- means- to- control
the refrigerating unit including a first movable contact
and a-second movable contact initially positioned-in en-
gagement with the first contact, a cam, time responsive:
means to-advance the cam, a cam follower operable by

the: cam to move the first contact, a drop off‘portiorr on-

the -cam for abruptly- separating- the- first' contact fromr
the second to initiate a- defrosting operation; biasing
means urging the second contact to -follow the first con-

tact; latching means to-prevent the second contact from-
following the first, temperature responsive means-adapted’

to respond to-the temperature of the heat absorbing ele-
ment - to-release- the latching means after-a temperature-
rise above the melting point of ice, the biasing mreans
thereupon being effective to re-engage the second contact
with:“the: fitst and thereby terminate the defrosting op-
eration; and-a rising portion on the cam for resetting
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2
the latching meéans: by moving: the first and second' con-
tacts reverselyifi: unison into- their initial positions.

3. In‘a refrigerator having a refrigerating unit includ-
ing: a: heat* absorbing element, control means comprising
switcHing: means: to' control’ the refrigerating unit includ-
ing a° first: movable: contact and® a second movable con-
tact: initially engaging the: first contact, a cam, time re-
sponsive: means: to' advance the cam; a cam follower op-
erable’ By the' cam. to move the: first: contact, a drop off
portion: oni: the cam: for abruptly separating the first
contact from the second fo-initiate a: defrosting operation,
biasing” means: urging' the' second: contact to- follow the
fitst contact; latching means-to prevent the second con-
tact from- following the first, a thermostatic device in-
cluding an: expansible bellows adapted to respond to
the temperature: of: the: heat absorbing element for re-
leasing  the latchinig-means-after a-temperature rise above
the: melting- point: of: ice; the biasing means thereupon
being: effective to re-engage the second contact with the
first: to terminate: the defrosting: operation, and a rising:
portion: on the: cam: for resetting the latching means by
moving. the- first' and' second- contactsreversely in unison
into'. their initial positions.

4. In a refrigerator having a:refrigerating unit includ-
ing: a. heat: absorbing: element, control: means comprising
switching means to-control* the refrigerating unit includ-
ing: first. and: second movable contacts initially in en-
gagement; a’cam, time' responsive means:to advance the
cam; a:cam follower operablé by the cam to move the
first' contact;-a drop off: portion on:the:cam for abruptly
separating: the first contact: from: the second to initiate
a- defrosting operation; biasing means: urging the second
contact: to: follow. the: first. contact, latching means: to
prevent: the second’ contact fromr following the first,
temperature responsive: means- adapted to respond to the
temperature of:the heat: absorbing element for releasing
the latching means after: a temperature rise above the
melting: point: of ice; the temperature responsive means
being. provided: with a- resilient thermostatic bellows
containing a liquid having a sub-atmospheric vapor pres-
sure at. temperatures- below: the melting point of ice,
the biasing means being effective abruptly to re-engage
the second: contact with the first to-terminate the defrost-
ing: operation upon the release of the latching means;
and a.rising: portion on the cam for: resetting the latch-
ing: means by moving the first and second contacts re-
versely” in" unison- into: their: initial positions.

5. In a: comtrol: device; the combination comprising
switching means including first and second movable
contacts Initially in:engagement, a-cam, a cam follower
operable: by the camr to: move: the first contact, a drop
off portion on the: cam: for-abruptly separating the first
contact: from the second, biasing means urging the sec-
ond:contact:to-follow the- fitst; latching means for pre-
vénting . the- second' contact from following the first,
temperature - responsive means: to- release the latching:
means, the biasing. means thereupon  being  effective
abruptly- to- re-engage - the second' contact® with the first
contact, -and a- rising portion-on the cam for resetting
the: latching means by moving the-first and second con-

U tacts reversely in:unisom into their initial positions.

6. In a refrigerator having a defrosting heater and an
clectrically -operable refrigerating- unit: including a heat
absorbing element; the heater being adjacent the ele-

“ment, control means comprising’ switching means . for

selectively energizing the refrigerating. unit and the heater
including. first, second;. and third movable contacts, the
second contact being positioned between the first and
the third. contacts and. being initially engaged with the
first contact, a spacer connecting the first and the third
contacts' for moving . the third contact in unison with
the first, a cam, a timer to-advance the cam, a cam fol-
lower operable. by the cam to move the first and third
contacts, a drop off portion on the cam for abruptly
disengaging. the first contact’ from the second contact
and engaging the third contact with the second to initiate
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a defrosting operation, the first contact being adapted
to energize the refrigerating uait and the third contact
being adapted to energize te defrosting heater, biasing
means urging the second contact to follow the first,
latching means for preventing the second contact from
following the first, temperature responsive means adapted
to respond to the temperature of the heat absorbing ele-
ment for releasing the latching means after a temperature
rise above the meliing point of ice, the biasing means
thereupon being effective abruptly to re-engage the sec-
ond contact with the first contact to terminate the de-
frosting operation, and a rising portion on the cam for
resetting the latching means by moving the first, second,
and third contacts reversely in unison into their initial
positions.

7. In a refrigerator having an elecirically operable
defrosting heater and an electrically operabie cooling
unit including a heat absorbing element, the heater being
adiacent the element, conirol means comprising a first
switching element including opposed insulated contacts
supported for joint movement, one of the contacts being
a heater energizing contact and the other being a cool-
Ing unit energizing contact, a second switching element
having a double faced power line contact movable be-
iween the contacts of the first switching element and
initially engaged with ihe cooling unit contact, an elec-
trically operable timer for cyclically initiating a defrost-
ing operation by moving one of the switching elements
in a direction to disengage the power line contact from
the cooling unit coniact and engage the power line con-
tact with the heater coniact, means biasing the other
switching element in a direction to engage the power line
contact with the cooling unit contact, latching means to
maintain the position of said other switching element in
opposition to the biasing means, and temperature re-
sponsive means adapted to respond to the temperature
of the heat absoibing slement to terminate the defrosting
operation by releasing the latching means after a tempera-
ture rise above the meiting point of ice.

8. In a refrigerator having a heat absorbing element,
a ceoling unit for ceoling the element, and a defrosting
heater for removing accumulated ice from the element,
control means comprising first and second switching ele-
ments, one of the switching elements including a pair of
opposed insulated contacts supported for joint move-
ment, one of the contacts being a heater energizing con-
tact and the other being a cooling unit energizing con-
tact, the other swilching clement having a power line
contact movable between the heater energizing contact
and the cooling unit energizing contact and initially en-
gaged with the latter contact, a cam, a timer to advance
the cam, a cam follower operable by the cam to move
the first switching element, a drop off portion on the cam
for abruptly moving the first switching element to bring
the power line contact into engagement with the heater
contact to initiate a defrosting operation, biasing means
urging the second switching element to move in a direc-
tion to re-engage the power line contact and the cooling
unit contact, latching means te maintain the position of
the second switching element, temperature responsive
means adapted to respond to the temperature of the heat
absorbing element to terminate the defrosting operation
by releasing the latching means after a temperature rise
above the melting point of ice, and a rising portion on
the cam for resetting the latching means by moving the
three contacts reversely in unison into their initial posi-
tions.

9. In a control device, the combination comprising
first and second switching elements, one of the switch~
ing elemeuts being provided with first and second spaced
opposed contacts mounted for joint movement, the other
switching element being provided with a movable inter-
mediate contact movable between the first and second
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contacts and initially engaged with the first contact, a
cein, an electrically operable timer to advance the cam,
a cam follower operable by the cam to move the first
switching element, a drop off portion on the cam for mov-
ing the first switching element in a direction to separate
the intermediate and the first contacts and io eangage the
intermediate and the second contacts, biasing means tend-
ing to re-engage the intermediate contact with the firs
contact, latching means for preventing re-engagemen
of the intermediate contact with the first contact, tempera-
sive means to release the latching means, the
biasing means thereupon being effective abruptly to re-
gage the intermediate and the first contacts, and a rising
portion on the cam for resetiing the latching means by
moving the firsi and second switching elements reversely
in unison into their initial positions.

10. In a conirol means, first, second and third con-
cis, said frst and second contacts being normally in en-
ageinent, a spacer connecting said first and third contacis
moving them in unison, time responsive means for
caking the engagemeni beiween said first and second
ontacis and engaging said second and third contacts, a
wich for holding said second and third contacts in en-
gement independently of said time responsive means,
perature responsive means for releasing said latch to
break the engagement between said second and third
contacts and reengaging said first and second contacts,
and means in said time responsive means for moving
said three contacts in unison to reset said laich.

11. In a control means, a first circuit and a second
circuit, switching means in said circuits normally main-
taining said first circuit closed and said second cireut
cpen, time responsive means for controlling said switch-
ing means to open said first civcuit and close said second
circuit, latching means for said switching means to hold
said first circuit open and said second circuit closed in-
dependently of said time responsive means, temperature
responsive means for releasing said latch to cause said
switching means to open said second circuit and close said
first circuit, and means in said time responsive means for
moving said switching means to reset said latch while
maintaining said first circuit closed and said second cir-
cuit open.

12. In an elecirical switching mechanism, three spring
contact blades at least two adjacent blades of which are
normally urged in one direction, and the ocuter blades
being engageable with the intermediate blade, means in-
terengaging the two ocutermost blades for causing said
cutermost blades to move substantially in unison, a cam
engaged by one of said outermost blades and arranged
to move said blade in the direction opposite to said cne
direction and to release said blade for snap movement
in said one direction, a latch to releasably hold the inter-
mediate blade in one position, said intermediate blade be-
ing moved by said one outermost blade to engage said
latch during movement of said cne outermost blade in
said opposite direction and to be engaged by the other of
said outermost blades when said one outer blade is re-
leased by said cam, a thermal responsive device for mov-
ing said latch to release said intermediate blade, and time
means to drive said cam.
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