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1
This invention relates to refrigerating appa-
ratus and particularly to signal devices therefor.
I am aware of the fact that heretofore food
freezing or frozen food storage refrigerators such
as home freezer cabinets or the like have besn
provided with a signal device of some sort to in-
dicate to the user whether or not the refrigerat-

ing system associated with the refrigerasor cabi~

net is operating properly. The purpose of such
a signal device is to indicate or warn the user
that the refrigerating system has besn rendered
inoperative for some reason or other so as.to per-
mif an immediate call for a serviceman whose
brompt arrival may result in saving the frozen
food contents of the freezer from completeiy
thawing and causing spoilage thereof. Such
warning devices have been in the form of an
alarm bell and more recently in the form of a
small light bulb which is continuously illumi-
nated so long as the refrigerating system is oper-
ating correctly to maintain the predetermined
desired low temperatures in the refrigerator cab-
inet. In most home freezers of the horizontal
elongated type the machine compartment at one
end of the cabinet housing the refrigerant trans-
lating device of a refrigerating system is provided
with an air circulating opening or openings cov-~
ered by a louvered or the like grille and a small
signal light bulb has been located in or in back
of this grille so as to be visible therethrough at
the front of the cabinet. In producing home tood
freezing or frozen food. storage refrigerators of
the vertically elongated type wherein a smsall ma-
chine compartment located below the food storage

compartment houses the refrigerant. translating .

device of o refrigerating system associated with
the cabinet and of a .design wherein the food
storage access opening door at the front of the
cabinet virtually extends throughout the entire
height of the cabinet, the provision of a signal
lamp thereon s0 as to be visible from the front
of the cabinet becomes a problem. To extend
wires from the machine compartment through
the insulated walls of the cabinet and/or to pass
such wires through the cabinet door hinges to a
lamp mounted remote from this compartment is
a troublesome and expensive task. I therefore
contemplate the provision of a warning signal
device and a novel manner of mounting the same
on a vertical home freezer cabinet.

An object of my invention is to provide a means
for transmitting light produced by a signal lamp
located behind a wall of a refrigerator cabinet
through the wall so that the light may. be visible
at the front of the cabinet.
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Another object of my invention is to mount a
signal lamp on the front wali of the machine
compartment of a vertically elongated home
freezer cabinet which is concealed by a pari of
the food compartment access opening closing door
and to provide the lamp concealing part of this
door with a transparent rod in horizontal align-
ment with the lamp for transmitting the light
produced thereby through the door to the front
of the cabinet.

In carrying out these objects it is a still further
object of my invention to mount g light diverging
lens on the outer surface of the eabinet door ad-
jacent the outer end of the light transmitting rod
80 that light produced by the concealed lamp may
be seen from various angleg and pbarticularly at a
substantial distance above the location of the
signal device.

Further objects and advantages of the present
invention will be apparent from the following de-
scription, reference being had to the accompany-~
ing drawing, wherein a preferred form of the
present invention is clearly shown.

In the drawing:

Figure 1 is a front view of a vertical food freez-
ing and frozen food storage refrigerator having
my invention incorporated therein: snd

Figure 2 is an enlarged fragmentary vertical
sectional view taken on the line 2—2 of Figure 1
showing a signal lamp and a wiring diagram
therefor.

Referring to the drawing, I have shown in
Figure 1 thereof a vertically elongated rectilinear
refrigerator of the front opening home food freez-
ing and frozen food storage type, generally repre-
sented by the reference character 18. The re-
frigerator cabinet {8 includes inner and outer
metal walls t1 and (2 respectively spaced apart
and having any suitable or desirable insulating
material {4 (see Figure 2) disposed therebetween
and forming relatively thick walls of s food stor-
age compartment {5 in the upgper portion there-
of. The cuter walls 2 of cabinet {8 extend down-
wardly below the bottom insulated wall of com-
partment 5 and form relatively thin walls of &
sinall machine or machinery compartment (5
in the lower portion of the cabinet. Compart-
ment (5 has its aceess opening in the front of
cabinet {8 normally closed by a relatively thick
insulated door structure, generally represented
by the reference character 1%, hingedly mounted
upon the cabinet for horizontal swinging move-
ment. It will be noted that the top and side edges
of door 7 are flush with the outer top and side
walls of cabinet 18 and that this door covers sub-




2,683,970

2

L ¥

stantially the entire front of the cabinet. A toe
plate or trim molding {3 is located pelow door 17
at the level of the foor of the room in which cabi-
net 10 is installed. The door structure {7 includes
inner and outer panels i8 and i3 respectively
spaced apart and having suitable insulating ma-
terial 2§ therebetween. A part of door 17 depends
below the bottom wall of compartment {8 to a
point adjacent the tce plate (3 and over the front
wall 12 of machine compartment 6. This de-
pending part of door i7 has its front flush with
and formed as a continuation of the front face
thereof and is provided by bending the cuter
panel {98 inwardly as at 23 and upwardly as at
24 where it is attached to a cross brace 28 and
to the inner door panel 18 in any suitable or con-
ventional manner. An aperture in the door front
panel 18 and a horizontally aligned aperture in
the upwardly extending back portion 24 thereof
provides or forms a hole through the door struc-
ture i1. A means is located in this hole, in the
depending part of door 17, capable of transmit-
ting light from the back side of the door to the
front side thereof. This means in the present
disclosure is a round transparent rod 3{ having
its one end 32 exposed at the inner side of door
11, for a purpose to be hereinafter desecribed, and
has its outer end 22 fitted or supported in & mebal
ferrule 24 secured to door panel 19. Rod 31 is
preferahly formed of polymerized methyl meth-
acrylate. Ferrule 34 carries a jeweled glass or
plastic lens 85 having beads or the like 37 on its
outer surface adapted to diverge light rays trans-
mitted thereto by rod 31 in various angular direc-
tions.

A closed refrigerating system is associated with
the refrigerator cabinet 18 and includes the usual
refrigerant translating device, a refrigerant evap-
orator and thermostatic means for controlling the
refrigerant translating device. The refrigerant
translating device of the refrigerating system
may be in the form of a motor-compressor-con-
denser unit (not shown) located in the machine
compartment {§. The motor and the control

therefor of such a unit is indicated diagram- .;

matically in Figure 2 of the drawing. The re-
frigerant evaporator (not shown) of the refrig-
erating system may be of any conventional or
well-known form and is preferably a conduit hav-

ing flat coils secured to and extending along the ;-

outer surface of the food storage compartment
walls or liner 1. The evaporator of the refriger-
ating system has sufficient surface contact with
compartment walls (1 to maintain the interior

of compartment 15 at temperatures far below ;

freezing, say, for example, between —5° F. and
45° F. It is desirable to provide such a low tem-
perature frozen food storage refrigerator with
some sors of sighal device to indicate to the user

thereof that the refrigerating system employed g

to cool the food compartment 5 is operating
properly to produce the desired temperatures in
this compartment. I therefore provide an elec-
tric lamp which is continuously illuminated as
long as the refrigerating system operates to main-
tain the interior of food comparfment {5 between
—5° B, and +-5° F. and which is shori-circuited
to cause it to go out upon the occurrence of an
abnormal rise in temperature within the food
compartment,

The sighal lamp in the present disclosure com-
prises a Y% watt neon light bulb or lamp 41 lo-
cated within the machine compartment {§ in
close relationship to the refrigerant translating
unit of the refrigerator system and preferably
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mounted on the front wall i2 of this compart-
ment so as to project outwardly a short distance
therefrom. Bulb or lamp 41 is carried by a socket
or the like member 42 which is secured in an ap-
erture provided in front wall {2 of compartinent
i8 by a lock nut 43. Socket member 62 is provided
with two electric connectors or thermals £8 and
47 forming o part of an electric cireuit for the
lamp 41. This electric circuit includes wires 3i
and 52 suitably connected to a source of eleciric
power and attached to the thermals 46 and &1
respectively. The motor of the mebor-com-
pressor-condenser unit of the refrigerating sys-
tem is indicated at 53, the thermostatic control
for energizing and deenergizing motor &3 and the
means for short-circuiting lamp 41 is shown dia-
grammatically. The lamp shorting means and
the thermostatic control may be separaie and in-
depsndent switches but they are preferahly corn-
bined into a single control device as is disclosed
and fully described in the copending application
of Albert O. Grooms, 5. N. 154,246, filed April 6,
1850, and entitled Electrical Apparatus.

TFor the sake of simplicity and for illustrating
the present invention I show the thermostatic
control as being in the form of a snap switch

‘having & movable arm 54 secured to the free

end of a bellows 55 having its other end rigidly
mounted upon a stationary U-shaped bracket 56.
Suitable toggle plates are provided between arm
54 and the legs of U-shaped bracket 56 to cause
snap-action movements of arm 54 as Is well-
known in the electric switeh art. The station-
ary end of bellows 55 has one end of a tube 57
soldered or sealed thereto in any suitable manner
and the other end of tube 57 is soldered or sealed
to a bulb 58. Any suitable volatile fluid is
charged into the bellows §3, tube 87 and bulb 58
to form a closed or sealed power unit as is also
well-known in the art. The bulb 52 is placed
within food storage compartment (& of cabinet
{6 or it may be placed in thermal contact with
the evaporator of the refrigerating system asso-
ciated with cabinet 10 so as to render the power
unit of the thermostatic control switch effective
to actuate the same in accordance with the fem-
perature within the food storage compartment
or of the evaporator therefor as is common
practice. Arm 54 of the thermostatic switch has
attached thereto a movable spring member 58
carrying a contact 61 adapted to engage a sta-
tionary contact 62. A wire §3 connects contact
62 with the one wire 51 of the electric circuit
for lamp 4. A wire 84 connects movable spring
member 59 to motor 53 and another wire 56 leads
from motor 53 to the other side of the line or
wire 52 of the electric circuit. Thus the ther-
mostatic control switch is connected in series
relation with the motor 53 and both this switch
and motor 53 are connected in parallel relation
with the electric lamp circuit. Wire 52 has a
200,000 ohm voltage dropping resistor 817 inter-
posed therein and located between lamp 4! and
the wire connector 66 to motor 53. A second
switch is connected in parallel relation with wires
51 and 52 by wires 68 and 83 intermediate lamp
41 and the thermostatic control switch and inter-
mediate lamp 4f and the resistor §7 respectively.
This second switch includes a metal contact
member 11, insulated from 2 metal collar 72 by
a Bakelite or rubber-like plug 73, a spring 74
and a plunger 15. Spring 74 normally biases
plunger 75 away from collar 12 so as to prevent
this second switch from shorting out the lamp
4i. Any suitable or conventional means may be
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employed to stop and retain plunger 75 in a pre-
determined spaced relation to the arm 54 of the
thermostatically operated snap switch whereby
arm 54 and spring member 58 may be moved to
close and/or open contacts 6¢{ and &2 without
engaging the plunger 75 under normal operating
conditions of the refrigerating system. Thus
lamp 41 is continuously illuminated as long as
electric current is supplied to the wires 51 and
52 and so long as the refrigerating system is op-
erating.correctly to produce the temperatures de-
sired in food compartment 15 of cabinet 18.

It is to be understood that arm 4 of the ther-
mostatically operated switch is adapted o en-
gage and move plunger 75 of the second switch
under certain conditions. For example the ther-
mostatically operated switch may be set to close
contacts 6f and 62 when the temperature with-
in food compartment (5 is increased to 5° F. and
to open the contacts 6! and 82 when the com-
partment temperature is decreased to —5° F. for
starting and stopping the motor 53, which drives
the compressor of the motor-compressor-con-
denser unit of the refrigerating system. Should
the closing of contacts §f and 82 fail to start
motor 83 the temperature within compartment
5 will then rise considerably above 5° F. to say,
for example, 10° or 12° F. The closed power
unit, including bulb 58, tube 57 and beliows 55,
will thereupon further expand bellows 55 of the
thermostatically operated switch to move arm
54 into engagement with the plunger 75 of the
second switch. This may be accomplished by
arm 58 causing the movable leaf spring member
88 to be bowed, intermediate its mounting point
and contact 6i thereon, after contacts 6¢ and 62
have been closed, or it may be carried out by
either of the two structural arrangements in-
corporated in the switch structures disclosed in
the copending application hereinbsfore referred
to. Further or continued movement of arm 54,
as the temperature of compartment 15 continues
to increase, will cause the same to move plunger
15 into contact with the collar 12 of the second
switch whereupon electric current, instead of
flowing through the resistancs in lamp 41, will
flow from resistor 67 through wire 68, contact
member 7!, spring 14, collar 12 and wire 88 to
the power line §51. This shorts out the lamp 41
and its illumination ceases. As soon as the user
notices that the lamp is no longer illuminated
a serviceman should be called to correct any
trouble that has created the abnormally higher
temperature within the foed compartment (5.
After such correction or repair the motor 53 will
operate the compressor and the refrigerating sys-
tem will function to reduce the temperature in
compartment 15 to the original desired low tem-
perature limits. Arm 54 in the thermostatically
operated switch will gradually be moved away
from and out of contact with plunger 75 of the
second switch even while contacts 61 and 62 are
closed, to thus open the second switch and cause
electric current to flow from resistor §7 to the
other side 5{ of the power line through lamp &}
to again illuminate the same. Normal move-
ments of the thermostatically actuated switch to
open and/or close contacts §! angd 62 does not
interfere with continuous illumination of lamp 4¢.

From the foregoing it should be apparent that
I have provided a unicue signal device for a home
food freezing and frozen food storage refrigera-
tor which is located in close proximity to the
thermostatically actuated switch and the elec-
tric motor of a portion of a refrigerating system
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associated with the refrigerator cabinet. - In this
manner I eliminated the necessity of extending
electric wires through the insulation surround-
ing the low temperature food compartment
and/or extension of such wires through hinges of
the door employed to close the food compartment,
access opening to thereby more strictly adhere
to underwriter’s specifications. While the signal
lamp is within the lower machine compartment,
mounted on its front wall below the level of a
person’s eye and concealed by the door of the
refrigerator cabinet, I have provided means
whereby the rays of light produced by the lamp
are transmitted through the door and are visible
at widely varying angles so as to prevent stooping
on the part of the user to ascertain whether or
not the lamp is iluminated.

While the form of embodiment of the invention,
as herein disclosed constitutes a preferred form,
it is to be understood that other forms might be
adopted, as may come within the scope of the
claims which follow.

What is claimed is as follows:

1. In combination, a refrigerator cabinet hav-
ing inner and outer walls with insulating mate-
rial disposed therebetween forming a food stor-
age compartment provided with a forwardly fac-
ing access opening, a door hingedly mounted at
the front of said cabinet for normally closing said
compartment access opening, the top and side
edges of said door heing substantially flush with
the top and side walls of said cabinet and con-
cealing portions of the front cabinet wall ad-
jacent said compartment access opening, the
outer cabinet walls being extended downwardly
beyond the bottom insulated wall of said food
compartment to form a machine compartment
therebelow, a closed refrigerating system asso-
ciated with said cabinet including a refrigerant
translating device located in said machine com-
partment and a refrigerant evaporator for cool-
ing the interior of said food storage compartment,
a signal lamp mounted in an aperture provided
in the front wall of said machine compartment
below the bottom insulated wall of said food
compartment, a switch for starting and stopping
said refrigerant translating device in response to
temperatures in said food compartment, an elec-
tric circuit for said lamp and said switch, said
door having its lower part depending below the
insulated bottom wall of said food compartment
and overlying said lamp in the aperture of said
machine compartment front wall, said overlying
part of said door normally concealing said Jamp
from view, light ray transmitting means carried
by said depending part of said door and movable
therewith, and said means being in alignment
with and exposed to light emitted from said lamp
when said door is closed to transmit the light
through the door whereby the same is visible at
the front of said cahinet,.

2. In combination, a refrigerator cabinet
having inner and outer walls with insulating ma-
terial disposed therebetween forming a food
storage compartment provided with a forwardly
facing access opening, a door hingedly mounted
at the front of said cabinet for normally closing
said compartment access opening, the top and
side edges of said door being substantially flush
with the top and side walls of said cabinet and
concealing portions of the front cabinet wall ad-
jacent said compartment access opening, the
outer cabinet walls being extended downwardly
beyond the bottom insulated wall of said food
compartment to form a machine compartment
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therebelow, a closed refrigerating system associ-
ated with said cabinet including a refrigerant
translating device located in said machine com-
partment and a refrigerant evaporator for cool-
ing the interior of said food storage compart-
ment, a signal lamp mounted in an aperture pro-
vided in the front wall of said machine compart-
ment below the bottom insulated wall of said
food compartment, a switch for starting and
stopping said refrigerant translating device in
response to temperatures in said food compari-
ment, an electric circuit for said lamp and said
switch, said door having its lower part depending
below the insulated bottom wall of said food com-
partment and overlying said lamp in the aperture
of said machine compartment front wall, said
overlying part of said door normally concealing
said lamp from view, means carried by said de-
pending part of said door and movable therewith
for transmitting light from said lamp through
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the door whereby the same is visible at the front
of said cabinet while said door is closed, said
means comprising a polymerized methyl metha~-
crylate rod having its inner end aligned with and
exposed to the light of said lamp and its other
end aligned with and exposed to a lens at the
outer surface of said door, and said lens diverging
the light transmitted through the door in a plu-
rality of directions angularly relative to the dis-
position of said rod.
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