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My invention relates to alarms and more par-
ticularly to bellows-actuated alarms.

Bellows-actuated alarms have been used for
indicating various abnormal conditions. In the
use of such alarms it is possible for a leak to de-
velop in the bellows with a resultant collapse of the
bellows. This collapse of the bellows, of course,
renders the alarm ineffective. By my arrange-
ment the collapse of the bellows causes an actua-
tion of the alarm giving a signal identical with
that resulting under abnormal conditions, so that
the defective bellows will be noted and replaced.

Accordingly, it is an object of my invention to
provide an improved bellows-actuated alarm in-
cluding provision for indicating failure of the
bellows.

It is a further object of my invention to provide
an improved alarm including a single arm for
actuating a switch to indicate abnormal condi-
tions and to indicate failure of the bellows.

Further objects and advantages of my inven-
tion will become apparent as the following de-
scription proceeds and the features of novelty
which characterize my invention will be pointed
out with particularity in the claims annexed to
and forming part of this specification.

For a better understanding of my invention
reference may be had to the accompanying draw-
ing in which Fig. 1 is a perspective view, partly
broken away, of a freezer cabinet incorporating
my invention; Fig. 2 is a schematic diagram of
an alarm circuit utilizing the device of my inven-
tion; Fig. 3 is an elevation view of the alarm:
Fig. 4 is a plan view taken along the line 4—4 in
Fig. 3; Fig. 5 shows the switch portion of the
alarm in its closed position; and Fig. 6 shows the
switch in its open position.

By way of illustration, I have shown my alarm
applied to a home freezer cabinet. In connec-
tion with home freezers it is desirable to provide
some sort of alarm so that the existence of ab-
normally high temperature conditions within the
freezer cabinet is brought to the attention of the
user. In the illustration I have employed, the
alarm is arranged so that a light, which is illumi-
nated under normal conditions, is extinguished
on the occurrence of an abnormally high tem-
perature in the freezer. By my invention, should
a leak develep in the bellows, the resultant col-
lapse of the bellows is also effective to actuate
the alarm and extinguish the light. Thus the
user is informed promptly of the existence of ab-
normally high temperatures in the freezer cabi-
net and is enabled to take proper steps to pre-
vent spoilage of any foods stored therein. Fur-
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ther, the existence of a defective bellows, which
would prevent the proper operation of the alarm
for indicating abnormally high temperatures, is
also brought to the attention of the user.

Referring now to Fig. 1, there is shown a freez-
er cabinet | including an outer shell 2 and an
inner liner 3. A lid 4 is provided for closing the
top opening of the cabinet, the lid being held in
closed position by a latch (not shown) operated
by a handle 5. A housing 6 within which the
alarm structure is enclosed is secured to the ex-
terior of the outer wall 2. A thermostat bulb 7 is
placed adjacent the refrigerated inner liner 3 of
the freezer and is connected to the housing 6 by
a tube 8.

A light 9 is provided in the front panel of the
freezer cabinet, this light, when illuminated, in-
dicating that normal conditions prevail within
the freezer cabinet. As shown in Fig. 2, the light
9 is supplied from any suitable power source
through a circuit including the alarm structure,
which is enclosed within the housing 6. Power
is supplied through lines 10 and (1. :

The alarm structure is i{llustrated in detail in
Figs. 3 and 4. This structure includes the hous-
ing & on one wall of which is mounted a bellows
12 for actuating the alarm. 'The bellows is con-
nected to the thermostatic bub T by the tube 8,
50 that the bellows expands upon inerease in the
temperature within the freezer cabinet and con-
tracts upon decrease in this temperature. The
tendency of the bellows to expand is opposed by
a spring 13 which acts against a circular plate 14
interposed between the bellows and the spring.
The compression of the spring is adjusted by a
screw threaded rod I5 which is controlled by a
knob 16 on the exterior of the housing 6. Turn~
ing of the knob 16 moves a cap 1T up or down, de-
creasing or increasing the compression of the
spring 3.

An arm 18, which is pivoted at 18, is provided
for transmitting and amplifying the movement
of the bellows for actuating a switch. The switch
includes a stationary contact 20 and a movable
switch element 21, which carries a movable con-
tact 22. If desired, the terminal 20 may be in the
form of a cepper-coated magnet so as to give a
snap action operation and minimize arcing at the
contacts. The line I0 is connscted to a termi-
nal 23 mounted on the wall of the housing 8, and
the terminal 20 is supported on the terminal 23
by a bracket 24. 'The other line 1 is secured-to
a terminal 25, also mounted on a wall of the
housing 6.

In order to transmit motion of the bellows 12
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and the pivoted arm I8 for operating the switch
element 21, a switch arm or pivoted lever 26 is
provided. The switch element 21 is secured to
or formed as an integrsl part of the switch arm
26. In order to mount the switch arm 26 for
pivoted movement an insulating bracket 21 is
secured to a wall of the housing § by screws 23 or
other suitable mounting devices. The insulating
bracket 21 inciudes a recess 29 at its outer end,
and the open frent of this recess is clesed by
a cover 3%. This cover extends along the bot-
tom, one side, and front of the bracket 27 and is
supported on the bracket by a screw 31 which
extends into the side of the bracket 2. The
switeh arm 28 is in the form of a crank having
two crank arms 22 and 33, the crapk arms ex-
tending in opposite directions from a central
leg 24 of the switch arm. The central leg 34 is
received within the recess 29 for pivotally mount-
ing the switch arm, and the central leg is held
in position within the recess by the cover 0. A
fiexible lead 35 is provided from the terminal 25
to the switch arm 28 to complete the alarm cir-
cuit to the switch element 2i and the contact 22.
The lead 35 may be secured to the terminal 28
and the switch arm 28 in any suitable manner,
as by soldering as indicated hy 36 and 31.

A tension spring 38 is employed for biasing the
switch to its closed position. One end of the
spring 32 is secured by a screw 39 or other suit-
able fastening gevice to a wall of the housing &,
and the other end of the spring is connected by
a clip 40 to the crank arm 33 of the switch arm
28. It can he seen by reference to Fig. 3 that
the spring 2
ment of the switch arm &8§ thereby bringing the
contacts 20 and 22 into engagement to close the
cireuit through the light 9 from the lines {8 and
it. A conventional control (not shown) may
be employed for starting and stopping the re-
rigerating apparatus to maintain the tempera-
ture within the freezer cabinet within a prede-
termined rancge. While the freezer is operating
within this temperature range the limited move-
ment of the arm {8 does not affect the switch,
and the switch remains in its closed position
under such normsal conditions. Thus, in the ar-
rangement shown, under normal conditions, the
circuit of the light § is closed and the resultant
{llumination of this light indicates the existence
of satisfactory temperature conditions within
the freezer cabinet.

In order to actuate the switch arm 2% under
abnormally high temperature conditions or upon
the failure of the bellows 12 the pivoted arm {8
is provided with two ears 41 and 42, the ear 4!
being adapted to engage the crank arm 232 and
the ear 42 bheing adapted to engage the crank
arm 32 for moving the switch to its open posi-
tion. The ear 41 extends above the plene of
the remainder of the pivoted arm {2 and, under
norinal conditions, as illustrated in Fig. 5, the
ear is spaced from the crank arm &2. The ear
27 extends below the plane of the remainder of
the pivoted arm 1§ ang, under normal condi-
tions as illustrated in Fig. 5, is spaced from the
crank arm 32. As best illustrated in Fig. 5, the
arrangement of the ears 4i and 42 relative to
the crank arms 32 and 33 respectively provides

a Iost Imotion arrangement so that the hellows 7

may expand and contract through a range cor-
responding to normal temperature conditions
within the freezer cabinet without having either
the ear 41 or ear 42 engage its respective crank
arm. As explained above, the freezer tempera~-

28 tends to effect a clockwise move-
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ture may be maintained within this normal tem-
perature range by a conventional control which
starts and stops the refrigerating apparatus
upon the occurrence of predetermined maximum
and minimum temperatures in the freezer
cabinet.

The operation of the alarm is as foilows. Un-
der normal conditions wherein, as explained
above, the ears 41 and 42 cf the pivoted arm 13
are spaced out of engagement with their respec-
tive crank arms 22 and 23, the bellows may ex-
pand and contract over a limited range corre-
sponding to the normal range of temperatures
within the freezer cabinet without having any
effect on the operation of the switeh. Under
normal conditions the switch element 21 is bi-
ased to its closed position by the spring 38, clos-
ing the circuit of the light 8 and causing illumi-
nation of this light. Should an abnormally high
temperature occur within the freezer cabinet the
pellows moves beyond the normal limited range.
Upon the occurrence of a predetermined maxi-
mum travel of the bellows in the expanding di-
rection and a resultant maximum counterclock-
wise movement of the pivoted arm 18, the arm (8
reaches the position shown in Fig. 6 wherein the
ear 42 has engaged the crank arm 33 and con-
tinued upward movement of the ear 42 has
moved the switeh element 21 to its open position.
The alarm circuit is broken by the shifting of
the contact 22 out of engagement with the ter-
minal 20, thereby extinguishing the light 9 and
indicating to the user the existence of such ab-
normal conditions. Although the alarm has
Leen iilustrated with a normally closed switch
s0 that the light 9 is illuminated under normal
conditions, it will be apparent that, if desired,
the switch arm 21 could occupy a normally-open
position, being moved to the closed position for
illuminating the light 9 upon failure of the bel-
Jows or upon the occurrence of abnormal tem-
perature conditions.

Cn the other hand, should a leak occur in the
bellows with the resulting collapse of the bellows,
the pivoted arm {8 is moved in a clockwise di-
rection to the position illustrated in Fig. 3.
Under this condition the ear 4! engages the
crank arm 32 of the switch arm 2§, causing the
counterclockwise movement of the switch arm
and of the switch element 2i. The alarm cir-
cuit is thereby broken by the separation of the
contacts 20 and 22 and the light is extin-
guished, bringing the situation to the user’s at-
tention. If, upon investigation, the user finds
that the temperature within the freezer cabinet
is within the normal range he is then aware that
the extinguishing of the light has resulted from
a faiiure of the kellows and the bellows can be
replaced. In the absence of this latter arrange-
ment the user would be unaware that the alarm
was not in operating condition and any sub-
sequently occurring abnormally high tempera-
ture eonditicng would go unnoticed.

While T have illustrated my invention as ap-
plied to a freezer cabinet, it will be apparent tc
those skilled in the art that the alarm can be
used equally well to indicate cother abnormal
conditions such as abnormally high or low pres~
sures, speeds, ete. coupled with an indicating of
failure of the hellows. Therefore, I do not de-
sire my invention to be limited to the particular
construction shown and described and I intend,
by the appended claims, to cover all modifica-
tions within the spirit and scope of my inven-
tion.
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What I claim as new and desire to secure by
Letters Patent of the United States is:

1. An alarm comprising a bellows, 2 pivoted
arm actuated by said bellows, and a switch arm
adapted to open and close an alarm cireuit, said
first-mentioned arm engaging said switch arm
at a predetermined extreme position in one di-
rection of travel of said first-mentioned arm for
moving said switch arm to one position, said
first-mentioned arm engaging said switch arm
at a predetermined extreme position in the op-
posite direction of travel of said first-mentioned
arm for moving said switch arm to said one po-
sition, said switch arm being bizsed to a secongd
position at all times, said first-mentioned arm
being disengaged from said switch arm during
fravel intermediate said extreme positions where-
by said switch arm occupies said second position.

2. An alarm comprising a bellows, a pivoted
arm actuated by said bellows, and a switch arm
adapted to open and close an alarm circuit, said
first-mentioned arm engaging said switch arm
at a predetermined extreme position in one di~
rection of travel of said first-mentioned arm for
moving said switch arm to its open position, said
first-mentioned arm engaging said switeh arm at
a predetermined extreme position in the oppo-
site direction of travel of said first-mentioned
arm for moving said switch arm to its open po-
sition, said switch arm being biased toward its
closed position at all times, said first-mentioned
arm being disengaged from said switch arm
during travel intermediate said extreme posi-
tions whereby said switch arm occupies its closed
position.

3. An alarm comprising a bellows, a pivoted
arm actuated by said bellows, a pivoted lever
having two oppositely extending erank arms, said
pivoted lever including a switch element adapted
to open and close an alarm ecircuit, and means
for biasing said switch element to its closed pPo-
sition, said pivoted arm including two ears, one
of said ears being arranged to engage one of
said erank arms after a predetermined travel of
said pivoted arm in one direction for moving
said switch element to its open position, the other
of said ears being arranged to engage the other
of said crank arms after a predetermined travel
of said pivoted arm in the opposite direction for
moving said switch element to its open position.

4. An alarm comprising a bellows, a pivoted
arm actuated by said bellows, a pivoted lever
having two oppositely extending ecrank arms,
said pivoted lever including a switeh element
adapted to open and close an alarm circuit, and
means for biasing said switch element fo its
closed position, said pivoted arm including two
ears, one of said ears being adapted to engage
one of said crank arms after a predetermined
maximum travel of said pivoted arm in one di-
rection for moving said switch element to its
open position, the other of said ears being
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adapted to engage the other of said crank arms
after a predetermined maximum travel of said
pivoted arm in the opposite direction for moving
said switch element to its open position, said ears
being spaced from said erank arms during move-
ment of said pivoted arm under normal condi-
tions whereby said switch element remains in its
closed position under normal conditions.

5. An alarm comprising a bellows, a pivoted
arm actuated by said bellows, a pivoted lever
having two oppositely extending erank arms,
said pivoted lever including a switch element
adapted to open and close an alarm circuit, and
a spring connected to one of said crank arms for
biasing said switch element to its closed posi-
tion, said pivoted arm including one ear spaced
from one of said crank arms during normal con-~
ditions, said pivoted arm including a second ear
spaced from the other of said crank arms during
normal conditions, said one ear being adapted
to engage said onhe of said crank arms after a
predetermined maximum travel of ssid pivoted
arm in one direction resulting from abnormal
expansion of said bellows under abnormal con-
ditions for moving said switech element to its
open position, said second ear being adapted %o
engage said other of said crank arms after a pre-
determined travel of said pivoted arm in the op-~
posite direction resulting from collapse of said
bellows.

6. An alarm comprising a bellows, a pivoted
arm actuated by said bellows, a pivoted lever
having two oppositely extending crank arms, said
pivoted lever including a switch element, adapted
to open and close an alarm circuit, and means
for biasing said switch element to one position,
zald pivoted arm including one ear spaced from
one of said crank arms and a second ear spaced
from the other of said crank arms providing z
lost moticn arrangement whereby said ears do
not engage said pivoted lever during limited
movement of said bellows under normal condi-
tions, said ears engaging said crank arms wupon
predetermined maximum travel of said bellows
in either direction for moving said switch ele-
ment to its second position.

HARRY S. MALUTICH.
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