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[57] ABSTRACT

Safety control apparatus including a remote system for
turning a zone heating and cooling air conditioning
unit-on and off from a central control point and a
safety freeze control system for simultaneously switch-
ing the unit from a normal operating mode to a heat-
ing mode at a predetermined temperature and overrid-
ing the remote control system.

8 Claims, 2 Drawing Figures
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SAFETY CONTROL FOR A REMOTE CONTROL
SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

In the installation of a plurality of air cooling and
heating units such as at motels, apartments, and office
buildings where individual units are used for the vari-
ous zones requiring cooling or heating, remote controls
have been provided wherein any one or a plurality of
the units may be selectively rendered inoperative from
a central control station. This ability to render zone
units inoperative from a remote point is a desirable fea-
ture, especially when a zone is not occupied. A further
feature provided in zone units has been a low tempera-
ture or safety freeze control wherein the zone unit ren-
dered inoperative from a remote point is automatically
placed in a heat mode in the event the zone area tem-
perature drops below a critical predetermined low tem-
perature, which might cause damage in that particular
zone such as frozen plumbing. In order to place the unit
in the heat mode it is necessary in systems provided
with safety freeze control that it override the central
control system when the zone temperatures drop below
the predetermined level considered to be critical.

2. Description of the Prior Art

However, when freeze protection systems have been
employed together with remote control systems they
have traditionally employed one temperature respon-
sive device to override the central control and a sepa-
rate temperature responsive device to place the unit
into a heat mode. In such installations where more than
one temperature responsive device is employed in a
particular zone the opening and closing temperatures
of these devices may be and usually are different so that
while one temperature responsive device may override
the central control unit the zone unit controls may be
in an undesirable mode, and the second thermostat de-
vice placing the zone unit controls in the heat mode
may be delayed an undesirable amount of time. It is
therefore an object of the present invention to provide
a temperature responsive control device that will over-
ride the central control to place the unit back into com-
munication with the power source while simultaneously
switching the zone unit controls from a normal operat-
ing mode to a heat or safety mode to provide heater
and fan operation through a single temperature respon-
sive device. ‘

SUMMARY OF THE INVENTION

The present invention is particularly directed to an
improved safety control apparatus for a remotely con-
trolled air conditioning zone unit which is provided
with a heating and cooling system regulated by a zone
thermostat. The zone unit is provided with a mode con-
trol system which is operable to condition the unit to
operate either in a normal heating or cooling operating
mode under control of the zone thermostat or in a
safety heating operating mode under control of a safety
thermostat. The zone unit has associated therewith a
remote control input system operable from a remote or
central source for turning the unit on and off. The
safety thermostat is responsive to a predetermined low
or critical temperature and simultaneously conditions
the mode control system to switch the unit from a nor-
mal operating mode to a safety heating mode while
overriding the remote control system to insure opera-
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tion of the unit independent of the remote control sys-
tem.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a control circuit of
one embodiment of the present invention; and

FIG. 2 is a circuit similar to the one shown in FIG. 1
illustrating a second embodiment of the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The circuitry of the present invention as shown in
FIG. 1 is designed to control, from a pair of power sup-
ply lines L, and Ls, the operation of a combination re-
frigeration cooling and electrical heating system of a
zone air conditioning unit. The refrigeration system is
of the usual type including a compressor 10, a con-
denser and an evaporator (not shown) in closed series
connection. An indoor fan 12 circulates enclosure or
indoor air over a cooling evaporator and electric heater
14.

Manual control of the operation of this cooling and
heating system is provided in the form of a manual
switch comprising a plurality of mechanically con-
nected switches adapted to operate the components of
the apparatus in either the cooling mode or.in the heat-
ing mode. These switches include a compressor switch
16, a fan cooling switch 18, a heating switch 20, and a
fan heating switch 22. All of these switches are illus-
trated in their off or open position with the circulated
letters H or C adjacent each of the switches indicating
those switches which are closed manually for the heat-
ing or cooling modes. The components of the system
are under control of a thermostat 24 located in the
zone or area to be conditioned. The thermostat 24 in-
cludes a temperature responsive means 26 having a
cooling contact 28 and a heating contact 30.

In the present embodiment a mode control system is- -
provided which includes a relay 32 and an associated
switch 34. The function of the mode control system and
switch 34 will hereinafter be described in detail. The
switch 34 includes a switch 36 in series with cooling
switch 18 and a switch 38 having a contact 40 in series
with heating switch 22, Generally with the zone requir-
ing cooling and the thermostat switch in contact with
28 a circuit is completed from L, through the thermo-
stat contact 28, switch 16, compressor 10 to line L, and
through cooling switch 18, switch 36, fan 12 to L,.
When the thermostat 24 is in its heat position a circuit
is completed from line L, through contact 30, electric
heater 14, heat switch 20 to line L, and through switch
38, contact 40, heat switch 22, fan 12 to line L,.

The present control system includes a remote control
input means that is employed to turn zone units used in
hotels, motels and offices or similar installations on and
off. Individual zone units in unoccupied rooms or areas
may be turned on and off from a main desk or central
point by the remote control input means which in the
present embodiment includes a relay 42 and associated
switch 46 located in the supply line L,. To disconnect
the individual unit from the power source a switch (not
shown) is closed at the central point to supply a low
voltage across lines A and B, which will energize relay
42. As seen in FIG. 1, relay 42 is in series with a nor-
mally closed switch 44 in the mode switch 34. The en-
ergization of relay 42 causes its associated normally
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closed switch 46 located on supply line L; to open
thereby turning the zone unit off from the remote loca-
tion or central point. While disabling or turning off the
unit from a remote location is desirable, the unit is ren-
dered inoperable and as a result is not responsive to the
zone thermostat. It should be apparent therefore that
damage may occur to plumbing in the event the tem-
perature in the unprotected zone goes below freezing,

To this end a safety freeze control thermostat 48 is
provided which will operate to simultaneously override
the remote control system and automatically through
mode control relay 32 and its switch 34 place the unit
in the heat mode. The safety thermostat 48 in the pres-
ent embodiment is calibrated to close at a predeter-
mined low temperature of between 40°F and 50°F and
to reopen between 60°F and 70°F. It should be noted
the exact temperatures are not significant. It is neces-
sary, however, that the low temperature limit be above
freezing. The 'safety thermostat 48 includes a first
switch 50 which is in series with the mode control relay
32 and a second switch 52 which is in parallel with the
heating switch 20 to insure energization of the heater
14 in the event heating switch 20 was open. The closing
of switch 50 at the preselected low temperatures ener-
gizes mode control relay 32 which moves switch 34
from the operational mode position shown to the heat
mode shown in dotted lines in FIG. 1. As seen in the
heat mode, switch 44 is open thereby de-energizing
relay 42 causing switch 46 to close and restore power
to the unit independent of the remote control system.
Further the switch of mode control switch 34 causes
the zone unit to go automatically from ahormal operat-
ing mode whether it was heating or cooling at the time

- the unit was turned off from the central point to a heat-
ing mode. To this end switch 38 opens to disable the
heating fan circuit and switch 36 opens to disclose the
cooling fan circuit. While switch 38 moves away from
contact 40 it engages contact 54 to establish a circuit
to fan 12 to insure operation of fan 12 independent of
fan switches 18 and 22.

Referring now to FIG. 2, there is shown a sécond em-
bodiment of the invention wherein parts identical to
those of the embodiment of FIG. 1 are shown by the
same numerals. In this embodiment the remote control
42 is in series with a normally closed third switch 56 of
the safety thermostat 48, As switches 50 and 52 of ther-
mostat 48 close to place the unit in the heat mode,
switch 56 opens to de-energize relay 42 and close its
associated switch 46 to reconnect the unit to the power
supply thereby overriding the remote control system.

In summary, the safety freeze control thermostat in
both embodiments simultaneously overrides the re-
mote control system while automatically covering op-
eration of the unit in a safety heat mode independent
of the operation mode the unit may have been in.

I claim:
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1. Safety control apparatus for a remotely controlled
zone unit having heating and cooling system including
a fan for circulating enclosure air comprising:
mode control means including switch means for plac-
ing said zone system in condition to operate either
in a normal heating or cooling operating mode or
in a safety heating mode; .

remote control input means responsive to a remote
control source for turning said zone unit on and off;
and

safety thermostat switch means responsive to a pre-

determined temperature for simultaneously condi-
tioning said mode control means to operate said
system in the safety heat mode and to override the
operation of the remote control input means and
said normal operating mode to automatically ener-
gize said heating system.

2. The invention of claim 1 wherein said safety ther-
mostat switch means includes a first switch connected
in series with said mode control means, and a second
switch connected in series with heating means in said
heating system. _

3. The invention of claim 2 wherein said remote con-
trol input means is serially connected through a first
switch means in said mode control means.

4. The invention of claim 2 wherein said remote con-
trol input means is serially connected through a third
switch in said safety thermostat switch means.

5. The invention of claim 3 wherein said mode con-
trol switch means includes a second switch means con-
nected in series with a cooling system switch and said
fan, a third switch connected in series with a heating
system switch and said fan, one of said second or third
switch means having a second contact connected in se-
ries with said fan independent of said cooling and heat-
ing system switches.

6. The invention of claim 4 wherein said mode con-
trol switch means includes a first switch connected in
series with a cooling system switch and said fan, a sec-
ond switch connected in series with a heating system
switch and said fan, one of said first or second switch
having a second contact connected in series with. said
fan independent of said cooling and heating system
switches.

7. The invention of claim § wherein said remote con-
trol input means includes a relay switch means series
connected to said first switch' means in said mode con-
trol means and switch means associated with said relay
for turning said unit on and off. »

8. The invention of claim 6 wherein said remote con-
trol input means includes a relay series connected to
said third switch in said safety thermostat switch means

~and switch means associated with said relay for turning

said unit on and off.
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