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This invention relates to a mechanism for de-
frosting refrigerators of the type which are op-
erated either by electricity or gas, although it
is not limited to such use. More specifically, the
invention relates to a defrosting mechanism
which is adapted to cause the rapid and effective
removal of the frost and ice which forms on the
surfaces of refrigerator freezing compartments,
when the ice formed thereon has reached a pre-

10 determined limiting thickness.

It Is a well known fact that the water vapor
present in the air which circulates throughout
refrigerators is usually a detriment to their prop-
er operation since it tends to condense upon the

18 outer surface of the freezing compartment where
it freezes and forms a solid layer of ice. Since
this layer of ice is ‘a good heat insulator, the
efficiency of the cooling operation is greatly di-
minished and, as the thickness of the ice in-

20 creases, the cooling effect of the refrigerator
decreases, up to a point where eventually the
operation becomes uneconomical. The layer of
ice must then be removed if proper refrigeration
is to be obtained.

28 The insulating layer of ice is ordinarily re-
moved by shutting off the power to the refrig-
erator and allowing the temperature of the air
contained therein to increase until it is high
enough to melt the ice. This operation fre-

80 quently takes as long as 24 hours, during which
veriod the refrigerator cannot be used to store
perishable foods since the temperature therein
is usually not low enough to keep them in good
condition. Moreover, there is a tendency on the

35 part of some persons to defrost the refrigerator
without first looking to see if there are perishable
goods stored in it, so that these goods will be
without refrigeration during the defrosting period
and will frequently spoil.

40 An object of the invention, accordingly is to
provide a defrosting mechanism which will op-
erate automatically to melt the ice when the
depth of the ice layer formed on the freezing
compartment has reached a predetermined im-
iting value.

Another object of this invention is to provide
a defrosting mechanism of the above character
by means of which a refrigerator may be effec-
tively defrosted within a very. short period of
time and without increasing the temperature of
the air within the refrigerator to any appre-
ciable extent.

A further object of the invention is to provide

88 a defrosting mechanism of the above character

(CL 62—1)

in which the ice is rapidly and effectively. re-
moved by the application of heat.

Another object of the invention is to provide a
mechanism of the above character in which the
thickness of the ice is periodically tested and in 5
which a circuit is closed to energize means for
the removal of the ice when the latter has reached
a predetermined thickness.

In a preferred embodiment of the invention a
mechanism for testing the thickness of the ice is 10
provided, which comprises two members, main-
tained substantially at right angles to each other
by suitable resilient means, and which are so
mounted that one member hangs perpendicular
to, and out of contact with one side of the freez- 15
ing chamber of the refrigerator. Each member
has a contact mounted on it, and the mechanism
is so assembled that the contacts are normally
open. An electromagnet is provided which is
periodically energized to raise an armature past 20
the horizontal member of the testing mechanism.
The electromagnet remains energized for only
an instant so that its armature immediately falls
back into position. To return to the normal
inoperative position, however, it must move past 23
the horizontal member of the testing mechanism,
causing the latter to rotate about a fixed point.
The testing mechanism is so adjusted that if a
layer of ice of predetermined thickness has
formed on the side of the freezing chamber, the 30
armature of the electromagnet will rest on the
horizontal member of the testing mechanism and
since the vertical member is prevented from mov-
ing by the layer of ice on the side of the freez-
ing chamber, the weight of the armature will act 35
to depress the spring between the two members’
to close the contacts mounted thereon. These
contacts complete a circuit through a number
of series-connected heating coils which are se-
cured to the outer surfaces of the freezing cham- 49
ber. The heat generated in these coils acts to
melt the ice formed on the sides of the freezing
chamber reducing its thickness until the testing
mechanism has moved far enough to allow the
armature of the electromagnet to drop into the 45
original inoperative position, when the contacts
are again broken. It is evident that with this
device the thickness of the ice formed on the
side of the freezing chamber may be controlled
within very close limits, and the refrigerator §o
may be automatically defrosted within a very
short period of time without raising the tempera-
ture of the air therein by any substantial amount.

Additional objects will be evident from the
following detailed description of a preferred em- g8
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bodiment of the invention when taken in con-
nection with the single drawing, in which:

Figure 1 is a front view in elevation and partly
in section, of an automatic defrosting mechanism
constructed in accordance with this invention,
which Is shown secured to one side of the freez-
ing chamber of a refrigerator;

Figure 2 is a side view, partly in section, taken
through the line 2—2 of Fig. 1, looking in the
direction of the arrows, illustrating the construc-
tion of the ice thickness testing mechanism; and

Figure 3 is a front view, partly in section, show-
ing the operative position of the device when the
thickness of the ice formed on the freezing
chamber has reached the limiting value.

Referring to Figure 1, the freezing chamber
of a refrigerator is shown at 10, to one side of
which the three elongated bolts |1 are secured
by means of the nuts i2. The defrosting mecha-
nism comprises a housing 13 to which are soldered
or otherwise secured three elongated tubes (4
which are adapted to recelve three bolts 1f on
the side of the freezing chamber 10. At the outer
extremity of each of the tubular members {4 a
short sleeve 15 is secured which is formed with
an outward extension {6 which is bent down-
wardly to form the split lug 17. In assembling,
the tubes (4 slide over the bolts {1 until the hous-
ing (3 is in the desired position next the outer
wall of the freezing chamber i8. The extreme
ends of the bolts |1 are threaded at (8 to receive
the nuts 19 in which the axial grooves 20 are
formed to receive the split lugs 1T on the exten-
stons 16. By adjusting the nuts |8, the housing
{3 may be moved within a reasonable range so as
to control the distance between the side of the
freezing chamber {0 and the defrosting mecha-
nism.

At the upper end of one of the side walls of
the housing {3 an electromagnet 2{ is secured
by means of the through bolts 22 and the nuts
23. Directly below the electromagnet an arma-
ture 24 is pivoted at 24’ and is adapted to rest on
a vertical stop member 2§ which is secured to
the base of the housing 13. The position of the
armature 24 is so chosen that the air gap will be
small enough to permit it to be rapidly brought
into contact with the lower surface of the electro-
magnet 21 when the latter becomes energized.

A rectangular aperture 26 is formed in the side
of the housing 13 which is nearest the freezing
chamber {0, at the upper end of which a pin 21
is journalled at 28 to form a hinge about which
a vertically depending member 28 may freely
swing. ‘The upper central portion of the vertical
member 28 is hent inwardly at right angles to
form an arm 30 on which an insulated contact 3!
is mounted. A member 32 is hinged on the cen-
tral portion of the pin 21 and is maintained
parallel to the arm 30 by means of a coil spring
33 which is mounted therebetween. On the mem-
ber 32 an insulated contact 34 is mounted which is
adapted to engage the contact 3{ on the member
10 to close a eircuilt for defrosting the refrigerator.
The member 32 also carries a downwardly de-
pending L-shaped guard 3§ which acts to prevent
the contacts 3! and 34 from separating more
than a fixed amount when the member 32 is
raised by the armature 24.

The refrigerator compressor motor 3§ is sup-
plied with power from a source 37 through the
wires 38 and a starting box 3% which is con-
nected in series with the motor 38. A connection
is also made from the source 37 through the
wires 38, the starting box 38 and the wires 40 to
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to the electromagnet 2§ by means of which it

may be energized. These last connections are so

made that when the handle of the starting box 38 .

is on the first point the electromagnet 2{ is in-
stantaneously energized. But when the handle
has moved to the second resistance point the
magnet is then deenergized and it remains in this
condition until the motor has stopped and has
started again.

In operation, let it be assumed that the tem-
perature within the refrigerator has been raised
to such a point that the motor starting box 39
is operated in conjunction with the usual ther-
mostat and electromagnet, not shown. The
handle of the starting box begins to move from
the highest resistance point to the lowest and as
it passes over the first point it energizes the
electromagnet 21 through the wires 40. The
armature 24 thereupon instantaneously swings
upwardly until it is in contact with the face of
the electromagnet 21 and in so doing it strikes
the edge of the horizontal member 32 of the ice
testing mechanism. Since the member 38 and the
member 32 are connected by means of the spring
33, the entire testing mechanism rotates in a
clockwise direction about the pin 27. When the
handile of the starting box 39 reaches the second
point the electromagnet 2{ is instantaneously de-
energized, allowing the armature 24 to fall down-
wardly when it again engages the upper surface
of the horizontal member 32, forcing it down-
wardly and causing the entire testing mechanism
to rotate in & counter-clockwise direction about
the pin 27 until the armature 24 rests on the stop
2§ in the normal inoperative position. The ten-
sion in the coll spring 33 is so adjusted that the
contacts 34 and 31 will not be closed when the
horizontal member 32 is moved downwardly un-
less the vertical member 29 i3 held in a fixed
position. Thus, if no ice has formed on the side
wall of the freezing chamber (0, the testing mech-
anism will freely rotate and allow the armature
24 to return to its normal position without closing
the circuit through the heating colls.

When the ice formed on the side of the freez-
ing chamber {0 has reached the predetermined
limiting thickness, the initial energizing of the
compressor motor 38 will energize the electro-
magnet 21 causing its armature 24 to swing up-
wardly past the horizontal member 32 until the
electromagnet 20 is agaln deenergized. The
armature 24 then drops downwardly, striking
the horizontal member $2 which Is thus also
forced downwardly, causing the testing mecha-
nism to rotate about the pin 21. As shown in
Figure 3, however, the presence of a layer of ice
of limiting depth on the side of the freezing
chamber {0 almost iImmediately stops the move-
ment of the vertical member 29, so that the

weight of the armature 24§ compresses the spring

33, closing the contacts 31 and 34. This com-
pletes a circuit from the source 37 through a
wire 41, contacts 34 and 31, a wire 42 and the
heating coils 43 which are thus energized. The
heating coils 43 have been shown only on the
lower wall of the freezing compartment for the
sake of clarity, but in a regular installation it is
assumed that heating coils will be used on both
the sides and bottom of the freezing chamber
10 30 that the heat generated thereby will rapidly
and effectively melt the ice formed.

As the heating progresses, the thickness of the

layer of ice on the side wall of the freezing
chamber ¢ is reduced, permitting the vertical
member 28 to move outwardly from the defrost-
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ing mechanism and simultaneously allowing the
horizontal member 32 to move downwardly until
eventually the armature 24 call fall past the
member 32 to rest on the stop 28. The relative
weights of the horizontal member 32 and the
vertical member 29 should be so chosen that the
testing mechanism will remain in the inopera-
tive position substantially as shown in Figure 1,
in which the member parallel to the side of the
freezing chamber 10 is in a substantially ver-
tical position. Furthermore, the armature 24
should be so designed that it will be heavy
enough to overcome the tension in the spring 33
when it rests on the horizontal member 32 in
the circuit closing position.

This invention provides a mechanism Wy
means of which ice formed on the outer walls of
a freezing chamber may be rapidly and effec-
tively removed. Furthermore, defrosting may be
accomplished without raising the temperature of
the air within the refrigerator to any appreciable
extent so that there is no possibility of perish-
able food being Inadvertently spolled, as fre-
quently happens with other defrosting processes.
The mechanism, moreover, is very simple in
character and occupies 8 minimum amount of
space within the refrigerator. This last is an
important feature since the available space in
modern electric and gas refrigerators is very
limited. .

It is obvious that the automatic defrosting
mechanism described above can be applied to &
wide range of refrigerating equipment and is not
necessarily limited to refrigerators of the electric
or gas type. For example, it might be used to
determine the thickness of ice on the large
freezing coils which are customarily used in cool-
ing large show cases and the like. It is to be
understood, therefore, that this invention com-
prehends all such uses.

While a specific embodiment has been pre-
sented above, the invention is not intended to be
limited in any way thereby, but it is susceptible
of various changes in form and detail within the
scope of the appended clajims,

I claim:

1. An automatic defrosting mechanism com-
prising means to test the thickness of a layer of
ice intermittently, and means responsive to a
predetermined thickness of ice for applying heat
to the said ice layer.

2. An automatic defrosting mechanism com-
prising means to test the thickness of a layer of
jce intermittently, electrical means to remove
the said layer of ice, and means responsive to &
predetermined thickness of the said ice layer for
closing a circuit to energize the said ice remov-
ing means.

3. An automatic defrosting mechanism com-
prising means to test the thickness of a layer of
ice intermittently, means to apply heat to the
said ice layer, and means response to a prede-
termined thickness of the said ice layer for clos-
ing a circuit to energize the said heat applying
means.

4. An automatic defrosting mechanism com-
prising means to test the thickness of a layer of
ice, means to actuate the said testing means in-
termittently, means for removing the said layer
of ice, and means responsive to the thickness of
the said ice layer for closing a circuit to energize
the said ice removing means,

5. An automatic defrosting mechanism com-
prising means fo test the thickness of a layer of
ice, means to actuate the said testing means in-
termittently, means for applying heat to said ice

3

layer and means responsive to the thickness of
the said ice layer for closing a circuit to energize
the said heat applying means.

6. In refrigerating apparatus having a freezing
element on which ice normally forms, an auto-
matic defrosting mechanism comprising means
to remove ice formed on the said element a ro-
tatable member disposed adjacent one side of the
sald freezing element, the said member having
a portion formed as an arm extending substan-
tially at right angles to the said member, a con-
tact on the said arm, a second rotatable mem-
ber disposed adjacent the said arm having a con-
tact mounted thereon, resillent means between
the sald second member and the sald arm to
maintain the said contacts normally open, and
means to swing the said second arm upwardly
and then downwardly intermittently, the said
last means being adapted to close the said con-
tacts when the ‘ice formed is of a predeter-
mined thickness to energize said ice removing
means. :

7. In refrigerating apparatus having a freezing
element on which ice normally forms, an auto-

matic defrosting mechanism comprising a hous-

ing, & member pivotally mounted on the said
housing adjacent one side of the said freezing
element, the said member having a portion
formed as an arm extending substantially at
right angles to the said member, a contact on the
sald arm, a second member pivotally mounted on
the sald housing adjacent the said arm and hav-
Ing a contact mounted thereon, resilient means
between the said second member and the said arm

to maintain the said contacts normally disen-.

gaged, an electromagnet having an armature
adapted to intermittently swing past and engage
the said second arm, and heating coils mounted
on the said freezing element, whereby when the
ice formed on the freezing element has reached
a predetermined thickness, the said armature
‘will rest on the said second member thereby
closing the said contacts and energizing the heat.
ing coils to melt the ice.

8. An automatic defrosting mechanism com-
prising means to test the thickness of a layer of
ice intermittently, means to remove the said lay-
er of ice, means responsive to a predetermined
thickness of the said ice layer for closing a cir-
cuit to energize the said ice removing means,
and means to adjust the said testing means to
control the limiting ice thickness.

9. In refrigerating apparatus having a freezing
element on which ice normally forms, an auto-
matic defrosting mechanism comprising means
to remove ice formed on said element, a rotatable
member disposed adjacent one side of the said
freezing element, an arm on the sald member
extending substantially at right angles to the said
member and having a contact thereon, a second
rotatable member disposed adjacent the said arm
and having a contact mounted thereon, a guard
member on the arm to limit the extent of sepa-~
ration of the said contacts, resilient means be-
tween the sald member and the said arm to main-
tain the contacts normally disengaged, means to
swing the said second member upwardly and then
downwardly intermittently, the said last means
being adapted to close the said contacts when the
ice formed is of a predetermined thickness, to en-
ergize sald ice removing means.

10. In refrigerating apparatus having a freez-
ing element on which ice normally forms, an
automatic defrosting mechanism comprising
means to remove ice formed on said element a ro-
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tatable testing device having one member dis-
posed adjacent the said freezing element, a sec-
ond member angularly disposed with respect to
the said first member; contacts on the sald mem-
bers, and means to rotate the said testing device
to move the said first member in the direction
of the ice formed on the freezing element, where-
by when the ice has reached a predetermined
limiting thickness the testing device will be
brought to rest and the rotating means will rest
on the said second member to close the contacts
for energizing said ice removing means.

11, In an automatic defrosting mechanism for
removing ice formed on a cooling surface a test-
ing device comprising a rotatable member dis-
posed adjacent the cooling surface, the said mem-
ber having a portion formed as an arm extend-
ing substantially at right angles to the said mem-
ber, a contact on the said arm, a second rotatable
member disposed adjacent the said arm and
having a contact mounted thereon, resilient
means between the said member and the said arm
to maintain the contacts normally open, and
means to move the second arm intermittently, the
said last means being adapted to close the sald
contacts when the ice formed is of a predeter-
mined thickness.

12. In an automatic defrosting mechanism for
removing ice formed on a cooling surface a test-
ing device comprising a rotatable member dis-
posed adjacent the cooling surface, a second
member angularly disposed with respect to the
said first member, contacts on the said members,
and means to rotate the said testing device to
move the said first member in the direction of
the ice formed on the cooling surface, whereby

2,231,653

when the ice has reached a predetermined lim-
iting thickness the testing device will be brought
to rest and the rotating means will rest on the
second member to close the contacts.

13. In refrigerating apparatus having a freez-
ing element on which ice normally forms, an
automatic defrosting mechanism comprising
means for removing ice formed on said freezing
element, a movable member disposed adjacent
sald freezing element and having a contact there-
on, a second movable member operatively asso-
clated with said first movable member and having
a contact thereon, resilient means for maintain-
ing said contacts normally open and means for
moving said second movable member to cause
the first movable member to move in the di-
rection of the freezing element, the said last
means being adapted to close the said contacts
when the ice formed is of a predetermined thick-
ness, for operating said ice removing means.

14. In an automatic defrosting mechanism for
removing ice formed on a cooling surface, a test-

‘ing device comprising a movable member dis-

posed adjacent the cooling surface and having
a contact thereon, a second movable member
operatively associated with said first movable
member and having a contact thereon, resilient
means between the said first and second movable
members for maintaining the contacts normally
open, and means for moving the second movable
member to cause the first movable member to
move in the direction of the cooling surface, the
sald last means being adapted to clcse the said
contacts when the ice formed is of a predeter-
mined thickness.
GEORGE BAXTER.
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