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1.

This application is a’"continuation in part of
my copending application 8. N. 504527, filed
October 1, 1943, now abandoned. :

This invention relates to temperature and/or
pressure control devices by which the tempera-
ture and/or pressures in any room, compart-
ment, space or system is maintained below or
above a certain limit and in which a signal or
some other suitable indication is given automati-
‘cally In case the temperature and/or pressure
exceeds the desired limit. Such control device
may be used, for example, for refrigerating ap-
paratus, for heafing systems, and for pressure
systems. .

I have chosen to illustrate my invention as ap-
plied to a refrigerating system for ice cream and
frozen food cabinets wherein it is necessary to
prevent the cabinet from warming to such.an
extent that the frozen products melt. Such
cabinets have been provided with signaling de-
vices of various types. The Riley Patent
2,092,085, for example, shows a form of control
and signaling device for refrigerators wherein a
warning light is lighted whenever the tempera-
ture of the cabinet exceeds a cerfain limit.

It has been found that with such an arrange-
ment either during the initial operation of such
apparatus or whenever such apparatus is filled
with an unusually large amount of food that the
temperature of such cabinet will rise above the
desired temperature limit and the signal light
will light and remain lighted for comparatively
long periods of time until the refrigerating sys-
tem has operated long enough to cool the con-

ents of the cabinet to the proper temperature. -

During all of this time the refrigerating system
is operating properly and there is no need to call .
a serviceman. This situation is even more dis-
turbing where an audible device, such as a bell
is used as & signaling means. In such a case the
bell might ring for periods of nine to ten hours,
which would be so disturbing as to preclude the
use of an audible signaling device. - 'This also-
may be sufficient to exhaust the battery power
supply normally used to provide a source of
power independent of the electrical power sup-
ply, since the fallure of power supply would be
one of the causes for a temperature rise above
normal. 'To disconnect the battery with an ordi-
pary. manually operated switch is undesirable
since if the switch were opened to prevent op-
eration of the signaling device it is likely that .
people would forget to reclose the switch.

It is therefore an object of my invention to
provide a control for a temperature and/or pres-
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sure controlled signaling device which will ren-
der the signaling device inoperative under cer-
tain initial conditions under which the proper
temperature and/or pressure is not maintained
and thereafter be restored automatically to its
normal effectiveness upon the restoration of
normal conditions.

It is another object of my invention to provide
a cycling temperature and/or pressure control
with & signaling device which may be manually
rendered ineffective and which will remain so

- until the end of a cycle, after which its effective-
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ness will be restored automatically.

It is also an object of my invention to provide
a signaling system for temperature and/or pres-
sure controls in which audible devices may be
used satisfactorily.

It is another object of my invention to provide
a control device with an additional control
switch which at any time may be rendered in-
effective but be rendered effective upon & pre-
scribed operation of the control device.

It is another object of my invention to pro-
vide a control for an electrically operated sys-
tem with a signaling device which may be man-
ually rendered ineﬁectivq and will remain so
until the supply of electrical energy to the sys-
tem is interrupted after which its effectiveness
will be restored automatically.

Further objects and advantages of the pres-
ent invention will be apparent from the following
description, reference being had to the accom-
panying drawings, wherein a preferred form of
the present invention is clearly shown.

In the drawings: i :

Fig. 1 is a view parfly in section of a control
for a frozen food refrigerating system provided
with a signaling system embodying one form of
my invention; * :

Fig. 2 is a fragmentary sectional view similar
to Fig. 1 showing the signaling control held in
an ineffective position, while the refrigeration
control is in one phase of its operation;

Pig. 3 is a fragmentary sectional view illus-
trating the moving of the signaling control from
one position to another; o

Pig. 4 is a view partly in section, of a control
for a frozen food refrigerating system provided
with a signaling system embodying another form
of my invention; -

Pig. 5 is a fragmentary sectional view similar
to Fig. 4 showing the signaling control held
in an ineffective position while electric energy is

68 being suppled to the system; and
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Fig. 6 is a fragmentary sectional view showing
the detent. .
Referring now to the drawings, there is shown

" in Fig. 1 a sealed motor-compressor unit 20 which

delivers compressed refrigerant to a condenser
22 where the refrigerant liquefies and is forward-
ed under the control of a liquid control device or
restrictor 24 to an evaporator 26 which surrounds

. the frozen storage compartment 28 of .a frozen

e

storage cabinet 30. The operation of the refrig-
erating system is controlled by a refrigerator con-
trol 32 which includes a metal bellows 34 connect-
ed by capillary tubing 36 to a bulb 38 or similar
device which is positioned in heat exchange re-

lation with the walls of the frozen storage com-

partment 28 and the evaporator 26. The bellows
34 operates a primary lever 40 provided at one
end with a double toggle type of snap-acting

mechanism including a secondary lever 42 and &

toggle spring 44 which connects to a post 46 of
the control lever 48. The control lever 48 is
pivoted upon a pin §0 and controls the control de-
vice proper which in this case is a set of switch
contacts 52 and §4. ’

The switch contact 84 is provided at the top of
the ‘conductor post which is connected to one of
the supply conductors 56 while the switch con-
tact 52 is mounted upon the end of a spring
fastened to another conductor post which is con-

nected by the conductor 58 to the sealed motor-.

compressor unit 20 which in turn is connected to
the other supply conductor 60. The spring
which holds the contact 52 is tensioned so that in
its unstressed condition it carries the contact 52
away from the contact 54, so that when the con-
-trol lever 48 is turned in a counter-clockwise di-
rection placing the post 46 in contact with the
differential adjusting screw 62, the contacts 52
and 54 will be separated. .

The position of the set-screw 62 determines the
temperature and/or pressure differential between
the opening and closing of the switch contacts 52
and 64. The temperature at which the opening
and closing takes place is determined by the
range spring 84 which may have its tension ad-
justed by the range adjusting screw and knob 66
{in order to change the temperature at which the
switch 82 and 84 is opened and closed. The bulb
38 is charged with a volatile liquid which will
create a vapor pressure within the bellows in pro-
portion to the temperature of the bulb 38 and the
compartment 28. As an alternative the bulb 38
may be filled with an absorbent such as activated
charcoal and the bulb and bellows filled with a

gas which may be absorbed and evolved by the.

charcoal in accordance with changes of tempera-
ture in the bulb 38 and the compartment 28. By
this arrangement, the movement of the primary
lever 40.is a function of temperature.

This function has been taken advantage of to
provide a signaling control by placing a slgnaling
contact 68 in a position wherein it will be con-
tacted by the primary lever 40 when the tempera-
ture of the frozen storage compartment 28
reaches a prescribed value. This contact 68 is
supported at the end of a thin spring metal strip
10 which is tensioned so that it will normally re-
main in a straight position against the set-screw
10f. It is anchored in an insulating support be-

tween the insulating member 72 and an insulat-
ing spacer 74 which are connected to the frame
16 of the control 32. The strip 10 is connected in
the signaling circuit by the conductor 18 which
connects to a set of dry cell batteries 80 or other
suitable power source which in turn is connected

to some suitable signaling device 82 such as a bell’
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or a buzzer. The signaling device 82 is connected
in series with a manual switch 84 which in turn ]
is connected by the conductor 86 to the frame 16
of the control 32 which connects to the primary
lever 40, The manual switcli 84 may be omitted
if desired to reduce the cost of the signalling
circuit. o ‘

- Although the bulb is not placed directly in the
compartment 28 it will reflect the temperature of
compartment 28 even though the refrigerating
system is operating, since it is placed at the dis-
charge end of the evaporator 28 wherein the
temperature of compartment 28 will be reflected
in' the temperature of the vapor leaving the
evaporator 28. It will therefore be seen that
even though the switch contacts 52 and 54 are
closed and the refrigerating system is in the
proper order and operating properly, that when
considerable quantities of warm food are placed
into the compartment 28 to be frozen, the tem-
perature of the compartment 28 will rise above

- the maximum desired temperature of the cabinet

which may be 5° or 10° F. Under such conditions .
the primary lever 40 will move against its stop
88 and it would also contact the contact 68 to
close the alarm circuit. The signaling device 82

- would commence to operate providing an audible
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warning which would continue until the com-
partment 28 was reduced below 5° or 10° F. To
keep the cost of such systems within the means
of the average buyer the condensing unit is small
and this temperature level may not be reached for
a considerable time and the ringing of a bell or
even the lighting of a light for that period would
be objectionable. :

Therefore upon the end of the strip 70 I have
provided a small operating lever 90 which extends
through a slot 92 in the outer case 84 of the
control. 'This slot 92 limits the movement of the
lever 80." The case 94 may be provided with
legends “On” and “Off.” The moving of the
lever 90 to the “off” position raises the contact
68 away from the primary lever 40 when the pri-
mary lever 40 is in its uppermost position against
the stop 88 illustrated by dot-dash lines in Pig. 2.
In order to hold the contact 68 in this position
during the time the refrigerating system is oper-
ating to reduce the food storage compartment
down to its proper level, under such conditions I
provide an extension 86 upon the control lever 48
in the form of a nose and I provide a spring latch
©or detent 98 upon the end of the spring strip 10
so that when the control lever 48 is in the closed
circuit position the spring latch or detent 88 may
be brought past the nose 96 as shown in Fig. 3
and will rest on top of the nose 96 as shown in
Fig. 2 In order to hold the contact 68 out of the
path of the primary lever 40. This will hold the
lever 90 and the contact 68 in its “off” or inoper-
ative position as shown in Fig. 2 as long as the
switch contacts 52 and 54 remain closed to con-
tinue operation of the refrigerating system, -

When the refrigerating system finally brings
the frozen storage compartment 28 down to. its
proper temperature the primary lever 40 will be
lowered sufficiently that the secondary lever 42
will be brought below the center line of the
spring 44 and the control lever 48 will snap in
a counterclockwise direction to a position placing
the post 46 against the differential set-screw 62
as shown in dot-dash lines. This will stop the re-
frigerating system. The nose 96 being a part of
the control lever 48 will be similarly moved as
illustrated in dot-dash lines, so that it will move




‘ [ .
away from the latch or detent 88 allowing the
spring strip 10 to spring back fo the position
‘shown In Fig. 1 against the adjusting screw (01
provided upon the end of the insulating member
72. The adjusting screw {01 may be adjusted to
raise or lower the position of the contact 68 so

_ as to raise or lower the temperature at which the
contact 88 is contacted by the primary lever 4¢
to open and close the alarm circuit. While I
prefer that the spring latch 98 be resilient as
-shown, so that it may pass the nose 98 without
moving the nose 98 it may be made rigid, if de-
sired, in which case it will force the nose 98 to
retract a sufficient distance against the tension
of the toggle spring 44 to permit its movement
in either direction. The surfaces of spring latch
or detent 98 which contact the nose 98, are
beveled so that they present a resilient V projec-
tion pointed toward the nose 98 which may be
forcibly cammed past the nose 96 in either di-
rection and yet will be supported by the nose 96
as shown in Fig. 2.

Through this control whenever the frozen stor-
age cabinet is loaded with warm food the bellows
31 will expand and the primary lever 40 will rise
and move the control lever 48 to the full line posi-
tion as shown in Fig. 1, closing the contacts 82
and 54 and causing the operation of the refrig-
erating system. .The signal alarm circuit in a
short time, will be closed by the continued ex-

9,587,491
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pansion of the bellows 34 to place the primary

lever 40 into contact with the contact 88. At any
time after the switch contacts 52 and 54 are closed
the lever 90 may be pushed to the right as viewed
in Fig. 1, to raise the contact 88 out of the path

. ;] :
position whenever the motor circuit of the re-
frigerating apparatus is deenergized.

Referring now more particularly to Fig. 4, there
is shown a U-shaped bimetal holding member
188 having its lower end 181 curled upwardly
so- that when In the heated position shown, it
will hold the detent 98 as shown in Fig. 5, when
the lever 190 is moved to the “off” position. The
U-shaped bimetal member 198 replaces the nose
8¢ which is omitted from the control member
148 in the second modification. 'This U-shaped
bimetal member (88 has its rear leg 303. con-
nected by the bolt 308 to the supply conductor
307. The front leg 309 is connected by the bolt
311 to the conductor 318 which connécts to the
stationary contact 54. The movable contact B8

‘is connected by the conductor 318 with the nor-

mally . closed thermal overload protector 317
which opens the circuit of the motor-compressor
unit 20 under any overload condition to prevent
damage to the motor windings. The motor-com-
pressor unit 20 is connected to the other side of
the electrical supply source by the conductor
319.

The bimetal 198 is so constructed that it quickly
assumes the full line position shown in Pigs. 4
and 5 when heated by the motor current. The
thickness.of the bimetal is exaggerated in the
drawings. Should the motor circuit of the sealed
motor-compressor unit 20 be interrupted for any
reason whatsoever, the bimetal 1968 will bow to
the left to the dot-dash line positions shown in

. Figs. 4 and 5.. If the lever 190 has been in the

35

of the primary lever 40 and to place the detent .

98 on top of the nose 98 as shown in Fig. 2. This
will open the alarm circuit and prevent or stop
the operation of the alarm 82. The contact 68
and the lever 90 will be held in this position
until the compartment 28 is brought down to its
proper cut-off temperature at which temperature
the switch contacts 52, 54 will be opened and
the refrigerating system stopped. '

In the opening of the contacts 52, 84 the spring
84 will pull the primary lever 40 downwardly
causing the snap-acting mechanism to trip the
control lever 48 to the open.circuit position carry-
ing the nose 96 away from the detent 98 to place

the alarm contact 68 in position, as shown in.

Fig. 1 to perform its riormal function of giving
a warning whenever the temperature of the com-
partment 28, as reflected by the positiion of the
primary lever 40, reaches the prescribed limit
carrying the primary lever 40 into contact with
the contact 68 to close the alarm circuit and ring
the bell 82. , .

In the second modification disclosed in Figs. 4,
5 and 6 the refrigerating system as well as the
following parts of the control system, such as
the bellows, primary lever, the double toggle snap-
acting lever and spring, the range spring and its
adjusting screw and knob, the strip 70, the con-
tact 68, the nose 98, the adjusting screw 181, as
well as the alarm circuit, are the same as the
first ‘modification and have the same reference
characters. The second modification differs from
the first modification in that instead -of the
restoration of the alarm contact 68 to its normal
effective position being dependent upon the open-
ing of the switch contacts 52 and 84 as in Figs,
1 to 3, the second form shown in Figs. 4 to 6 makes
the restoration electrically responsive to allow the
alarm contact 68 to return to its normal effective
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“off”” or latched position, the bowing of the bi-

‘metal 198 to the dot-dash line position will re-

lease the detent 88 and sallow the strip 70 and
the contact 68 to move to its normal effective
position with the strip 70 against the stop screw
iol.

“Thus in this form, should the connection with
the source of power supply be broken, such as for
example, by the accidental removal of the plug
connection, ot perhaps by the tripping of the
overload 817, or by failure of the power supply,
or by the opening of the contacts 54 and 88, the
signal alarm will be restored to its normal effec-
tive condition. Should the temperature of the
compartment 28 be above the maximum desired
temperature the signal alarm circuit will be en-
ergized, since the primary lever will rise suffi-
ciently to make contact with the contact 68 to
give the warning that the temperature is not
being maintained. Thus in this second modifica-
tion the signal alarm is returned to effective con-
dition, not only when the contacts 54 and 56 open,
but also whenever the electrical circuit is deen-
ergized for any reason whatsoever, .

While I have illustrated my alarm control as
applied to a refrigerating system, since the pri-
mary lever 40 is both temperature responsive and
pressure responsive due to the pressure within
the bulb, it may be applied to other pressure and
tempersture applications by connecting the bel-
lows to the source of pressure or to the tem-
perature condition which is to be controlled. The
contacts 52, 54 may be used to control the means
for changing the temperature or pressure to
maintain the desired limit, .

While the form of embodiment of the inven-
tion 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, s first means to be kept
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‘within desired temperature limits, 8 temperature

changing means for maintaining the first means
within said temperature limits, a cyclically op-
erable control means for said temperature chang-
ing means having a predetermined differential
providing operating and idle perfods correspond-
ing to sald temperature limits, a signaling device,
means for rendering effective said signaling de-
vice when one of said temperature limits 18 ex-
ceeded, and releasable means controlled -by said
cyclically operable means for preventing the sig-
naling device from heing rendered effective only
until the termination of one of said periods of
operation of the temperature changing means.

2. In combination, a cabinet to be kept below
a desired temperature, a refrigerating system for
cooling said cabinet, a cyclically operable con-

. trol means providing operating and idle periods
of said refrigerating system for maintaining said
cabinet below said temperature, a signaling de-
vice, means for operating sald signaling device

" when said temperature is exceeded, and settable
releasable means for preventing the operation
of said signaling device during any one of said
operating periods until the termination of said
period only.

3. A first control comprising a control device
operable to first and second control positions, an
actuating means for operating said first control

~device to and from said first and second posi-
tions, & second control device operated by said
actuating means to first an second control posi-
tions, an electrical circuit connected to said sec-
ond control device, manually settable means for
. deenergizing said electrical circuit, and means re-
sponsive to the operation of said first control de-
vice from one position to another for releasing
said settable means.

4. A control comprising s first control device
operable to first and second control positions,
an actuating means for operating said first con-
trol device to and from said first and second po-
sitions, a second control device operated by sald
actuating means to first and second control po-
sitions, manually settable means cooperating with
said first control device for holding said second
control device in one of its positions when sald
first control device is in one of its positions, said
first control device being provided with means
for releasing said settable means coincidentally
to its operation from one control position to an-
other. )

5. A control comprising a first control device
operable to first and second control positions, an
actuating means for operating said first control
device to and from said first and second posi-
tions, a second control device in the form of

" switch contact means operated by said actuat-
ing means to open and closed positions, manu-
ally settable means cooperating with said first
control device for holding said switch contact
means in one of said positions when said first
control device is in one of its positions regard-
less of the movement of said actuating means,
sald first control device being provided with
means for releasing said manually settable means
coincidentally to its operation from one controi
position to another,

6. A first control comprising a control device
operable to and from first and second control
positions, an actuating means for said first con-
trol device, a snap-acting means for. connecting
sald actuating means and said control device, 3
second control device in the form of a switch con-
tact means operable to one control position upon
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abnormal movement of the actuating means and
to a second position upon normal movement of
the actuating means, a manually operable means ..
for operating sald switch contact means to an
inoperative position, said control device being
provided with means effective in one of said
control positions only for holding said switch
contact means in said inoperative position and
for releasing said switch contact means coinct-
dentally to the operation of sald control device
to another control position.

7. A control comprising s control device oper- -
able to first and second positions, an actuating
means for operating said control device to and
from said first and second positions, a switch
means operated by said actuating means to closed
and open positions, manually settable latching
means for holding said switch means in the
open position, and means responsive to the op-
eration of said control device from one position
to another for releasing said settable latching
means, e .

8. A control comprising a fluid motor, a first
contiol device connected to and operated by said
fluid motor to first and second control positions,
& second control device operated by sald' fluid
motor to first and second control positions, a de-
tent connected to and moved by said fluid motor
to first and second positions coincidentally to
the operation of said first control device, said
second control device being provided with a man-
ually settable latching means cooperating with
sald detent when in one of its positions for hold-
ing the second control device in one of its posi-
tions and for preventing normal operation of the
second control device until sald detent is moved
from said one position. -

8. A control including a control means oper-
able to and from first and second control posi-
tions, an actuating means for said control means,
snap-acting means for controlling the operation
of said actuating means and said control means, &
control device operated to a first position by said
actuating means upon movement to an abnormal
position and operable to & second position upon
all normal movements of said actuating means,
& manually settable device for preventing the op-
eration of said control device to its first position,
and means responsive to an operation of one of
said means for releasing said manually settable
means to restore the normal control of said con-
trol device. :

10. In combination, a first means to be kept
within desired temperature limits, a temperature
changing means for maintaining the first means
within said temperature limits, control means for
starting and stopping the operation of the tem-
perature changing means providing operating and
idle periods, & signaling device, means for ren-
dering said signaling device effective to give a
warning signal when one of said temperature
limits is exceeded, means for rendering said sig-

‘naling device ineffective regardless of temperature

conditions for one of sald periods including means
responsive to the termination of said one period
for restoring said signaling device to potential ef-
fectiveness for giving a warning should one of
the temperature limits be exceeded.

11. In combination, an electrically powered
means to be kept within desired limits, means for
supplying said first means with electrical energy,
control means for interrupting and completing
the supply of electric energy to said electrically
powered means to provide idle and operating pe-
riods, a signialing device, means for rendering said
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signaling device effective to give a warning sig-
nal when one of said limits is exceeded, means
for rendering said signaling device ineffective for
one of said periods only including means oper-
- able coincidentally to the interruption of the
supply of electric energy for restoring said sig-
naling device to normal potential effectiveness to
give a warning should one of the limits be ex-
ceeded.

12. A control comprising a fluid motor means,
a first movable device connected to and operated

10

by said fluid motor means to first and second op- .

erating positions, & second movable device having
two physical positions, said second device in the
first of said physical positions being operated by
said fluid motor means to first and second control
positions, a detent means for holding said second
device in the second physical position for pre-
venting its operation to it< second control position,
said detent means including means operable coin-
cidentally to the operation of said flrst device
- from its first operating position to its second op-
erating position for releasing said second device,
said second control device including a biasing ar-
rangement for biasing it from the second physical
position to the first physical position.

13. In combination, a first means to be kept
within desired temperature Imits, a temperature
changing means for maintaining the first means
within said temperature limits, a cyclically op-
erable control means for said temperature chang-
ing means having a predetermined differential

. providing operating and idle periods correspond-
ing to said temperature limits, a signaling device,
means for rendering effective said signaling de-
vice when one of said temperature limits is ex-
ceeded. settable means for preventing the sig-
naling device from being rendered effective, and

. means responsive to the next succeeding cycling

" operation of the control means for releasing said

settable means.

14. In combination, a cabinet to be kept below'
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of sald positions for holding and preventing nor-
mal operation of said second control device in one
of its positions, sald first control device being
provided with electrical control means electri-
cally connected to said detent for controlling said
detent to release said second control device.

17. A control comprising a first control device
operable to first and second positions, a second
control means operable to first and second posi-
tions, settable holding means for holding said
second control means in the first position, and
means responsive to the operation of said first
control device from one position to another for
releasing said settable holding means.

18. A control comprising a first control device -
operable to first and second positions, a second
control device operable to first and second posi-
tions, said second control device including means
for biasing it from the se~ond position to the first
position, means for operating said first and sec-
ond control devices to and from their first and
second positions, settable holding means for
holding sald second control device in its first
position to prevent it from being operated to its
second position, and means responsive to the op-
eration of the first control device from one posi-
tion to another for releasing the settable hold-
ing means. )

19. A control comprising a first movable de-
vice operable to first and second operating posi-
tions, a second movable device having first and
second -physical positions, means for operating

- said second movable device when in the first

35

40

a desired temperature, a refrigerating system for

cooling said cabinet, control means for starting
and stopping the operation of sald refrigerating
system providing operating and idle periods, a
signaling device, means for operating said signal-
ing device when said temperature is exceeded, and
settable releasable means for preventing the op-
eration of said signaling device during one of said
periods until the termination of said period only.
15. In combination. a cabinet to be kept be-
“low a desired temperature, a refrigerating system
for cooling said cabinet, control means for start-
ing and stopping the operation of said refriger-
ating svstem providing operating and idle periods,
a signaling device, means for operating said sig-
naling device when said temperature is exceeded,
_and settable releasable means for preventing the
operation of said signaling device during one of
said periods until the termination of said period
only, including means operable coincidentally to
the stopning of said refrigerating system for re-
storing the signaling device to its normal poten-
tial effectiveness to give a warning should one of
the limits be exceeded.
16. A control comprising a fluid motor, a first
control device connected to and operated by said
fluid motor to first and second control positions,

a second control device operated by sald fluid

motor to first and second control positions, an
electrically controlled detent movable to first
and second positions, said second control device
being provided with a manually settable latching
means cooperating with said detent when in one
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physical position to first and second control po-
sitions, settable holding means for holding said
second device in said second physica] position
for preventing its operation to its second control
position, said holding means including means
operable coincidentally to the operation of the
first movable device from its first operating posi-

" tion to its second operating position for releasing

said second movable device. )

20. A control comprising a first movable de-
vice operable to first and second operating posi-
tions, a second movable device having first and
second physical positions, means for operating
said second movable device when in the first
physical position to first and second control po-
sitions, settable holding means for holding said
second device in sald second physical position for
preventing its operation to its second control po-
sition, said holding means including means oper-
able coincidentally to the operation of the first
movable device from its first operating position
to its second operating position for releasing said
second movable device, said second movable de-
vice including a biasing arrangement for biasing
it from the second physical position to the first
physical position.

21. In combination, a first means to he kept
within desired temperature limits, a temperature
changing means for maintaining the first means
within said temperature limits, a cyclically oper-
able control means for said temperature chang-
ing means having a predetermined differential
providing operating and idle periods correspond-
ing to said temperature limits, a signaling de-
vice, means for rendering effective said signaling
device when one of said temperature limits is
exceeded, settable means having an ineffective
position in which it is inoperative to affect the
operation of the signaling device and an. effec-
tive position for preventng the signaling device
from being rendered effective, and means respon-
sive to the next succeeding cycling operation of
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the control means for causing the movement of
the settable means from the effective to the inef-
fective position.

22. A control comprising a first control device
operable to first and second positions, a second
control means operable to first and second posi-
tions, settable means having an ineffective po-
sition in which it is inoperative to affect the op-
eration of the second control means and an effec-~
tive position for holding the second control
means in the first position, and means responsive
to the operation of sald first control device from
one position to another for causing the move-
ment of the settable means from the effective
position to its ineffective position.

23. A control comprising a first movable de-
vice operable to first and second operating posi-
tions, a second movable device having first and
second physical positions, means for operating
said second movable device when in the Arst
physical position to first and second control po-
sitions, settable means having an ineffective po-
sitlon in which it is inoperative to affect the
operation of the second movable device and an
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20

effective position for holding sald second device
In said second physical position for preventing
its operation to its second control position, said
settable means including means operable coinei-
dentally to the operation of the first movable
device from its first operating position to its sec~
ond operating position for causing the movement
of the settable means from the effective position
to its ineffective position. _
CARL A. STICKEL.
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