
EP0447458B1 Description The present invention relates to electronic
thermostats for heating/cooling systems and, more particularly, to
thermostats employing a user-interactive microprocessor controlled by
unique software to facilitate instal- 5   lation and user interaction. The
specific embodiment of the present invention described herein is disclosed
In the context of the heat- ing/cooling system that is the subject of our
U.S. Patent No. 4,725,001, issued February 16, 1988. In fact, a portion of
the present invention was initially disclosed in that patent. It is to be
understood, however, that the Inventive concepts utilized in the specific
disclosed embodiment of the present invention have application in 10   a
wide variety of types of heating, ventilating and air-conditioning (HVAC)
systems and are not limited to the particular system disclosed in the
aforementioned patent. There are numerous electronic thermostats known In
the prior art, some of which are disclosed in U. S. Patents Nos. 4,172,555
(Levine '555); 4,199,023 (Phillips): 4,206,872 (Levine '872); 4,356,962
(Levine '962); 4,408,711 (Levine '711); 4,460,123 (Beverly); 4,469,274
(Levine '274); and 4,473,183 (Kensingeret al). Some 15  of these electronic
thermostats include microprocessors controlled by specifically formulated
software de- signed to effect intended heating/cooling system operation.
Specifically, the aforementioned Beverly patent discloses a thermostat
utilizing a microprocessor. All prior art electronic thermostats have been
difficult for the average homeowner to install, particularly when replacing
a thermostat in a pre-existing HVAC system. In particular, the wires of an
existing system are not labelled as to function (i.e burner, fan, air
conditioner, voltage 20  supply, etc.) and it is quite likely that the
wires can be improperly connected, possibly causing damage to the system
equipment. Consequently, the installation of prior art electronic
thermostats has required trained per- sonnel to avoid damage to the system.
Patent specification US-A-4725001 discloses an electronic thermostat for
controlling the operation of a temperature-modifying apparatus of a type
having a plurality of wires to which the thermostat must be con- 25
nected, the thermostat comprising: data-entry means for permitting manual
entry of data into the thermostat; means for providing individual messages
in a speakable language; and means for providing a sequence of prompts to
instruct an installer to perform corresponding steps in a procedure for
providing electrical connec- tions from the wires of said apparatus to
points in the thermostat and for requesting manual entry of response data
via said data entry means to indicate the effect on the apparatus as
certain of the steps are performed. 3o  In a specific arrangement described
in US-A-4725001, in response to such response data, the thermostat in-
structs the installer to remove the power, to exchange certain wires to
re-apply the power and then to respond to further prompts. One aspect of
the present invention is characterised by control means responsive to entry
of said response data for automatically structuring the thermostat for
proper operation with the connections of the wires made 35  by the user,
the controls means comprising means responsive to entered response data
indicative of conneo- tions other than the proper connections between the
wires of the temperature-modifying apparatus and the points in the
thermostat for automatically switching the connections to provide proper
connections. Thus, It is not necessary for the installerto remove the
power, exchange wires and then re-apply the power, possibly more than once,
in order to obtain the proper connections between the wires and the
thermostat 40     In accordance with another aspect of the invention, there
is provided a method for Interacting between an electronic thermostat and
an installer for the purpose of effecting proper electrical connections
required at the thermostat for a plurality of wires of a
temperature-modifying apparatus controlled by the thermostat The method
comprises the steps of: requesting and receiving entry of
installer-initiated indications into the ther- mostat; and providing a
plurality of sequential instructional prompts in a common speakable
language to in- 45  struct the installer to follow respective steps for
electrically connecting the plurality of wires of the apparatus to points
in the thermostat, the prompts also including instructions to the installer
to enter installer-observed responses of the apparatus. The method is
characterised in that it is for use with a thermostat Including control
means for automatically structuring the thermostat for proper operation of
the temperature-modifying appa- ratus with connections of the wires made by
the installer, the control means including means for switching con- 50
nections between the wires and the points in the thermostat; and the method
includes the step of causing the control means to structure the thermostat
for proper operation with connections of the wires made by the In- staller
in response to entered installer-observed apparatus responses, and, if
entered installer-observed re- sponses Indicate connections made by the
installer between the wires and the points are not the proper con- nections
required at the thermostat, causing the switching means automatically to
change connections made 55  between the wires and the points. Specific
embodiments of the present invention will now be described by way of
example with reference to the accompanying drawings, in which: Fig. I is a
schematic diagram of an interactive electronic thermostat Including the
inter-connections be- 2 



EP 0 447 458 B1 tween a microprocessorand a temperature sensor, and between
the microprocessorand an HVACsystem; Fig. 2 is a schematic diagram of a
conventional four-wire forced air HVAC system to which the circuit of Fig.
I can be connected in accordance with the present invention; Fig. 3 Is a
schematic diagram of a conventional five-wired forced air HVAC system to
which the circuit of 5       Fig. I can be connected in accordance with the
present invention; Fig. 4 is a schematic diagram of a lamp circuit employed
In the process of connecting the circuit of Fig. I to the circuit of Fig.
3; Fig. 5 illustrates the program routine for interaction with the system
user to instruct proper connection of the thermostat to a four-wire HVAC
system such as Illustrated in Fig. 3; 10      Fig. 6 Illustrates the
program routine for interaction with the system user to instruct proper
connection of the thermostat to a five-wire HVAC system such as illustrated
in Fig. 4; Fig. 7 illustrates the program routine for determining whether
or not a pre-existing HVAC system Is com- patible with the thermostat being
installed; Fig. 8 is a schematic circuit diagram of an embodiment of an
interactive electronic thermostat according 15     to the present Invention
wherein thermostat control circuits are automatically assigned to the
proper wires from the HVAC system irrespective of the thermostat terminals
to which the wires are connected; and Fig. 9 Illustrates the program for
use with the circuit of Fig. 8 to automatically assign the thermostat
control circuits to the HVAC system wires. The electronic thermostat of the
present invention is illustrated schematically in Fig. I of the
accompanying 20  drawings to which specific reference is now made. The
thermostat includes a microprocessor 10, a display unit l1,a keypad 12,
circuitry 13 for providing a measured temperature-indicative signal to the
microprocessor, and solid state relays 14, 15 and 16 for connecting the
microprocessor to the HVAC system. Microprocessor 10 may be any
commercially available microprocessor or the equivalent (e.g., programmable
logic array, ap- plication-specific integrated chip, etc.) capable of
functioning in a manner consistent with the description set 25  forth
herein. In a prototype version of the invention which has been constructed
and tested, a Commodore Model 84 computer was utilized for microprocessor
10; a Hewlett Packard Model HP-871 is also suitable. Dis- play unit 11 may
be any cathode ray tube (CRT) display unit compatible with the particular
microprocessorem- ployed. Alternatively, a light emitting diode or liquid
crystal display unit may be employed. Keypad 12 may also be any input
keypad (or keyboard) device compatible with the microprocessor. It will
also be appreciated that 30  the various prompts described below may be
audible, rather than visual prompts such as might be effected by voice
simulation. Likewise, voice input may be employed in place of a keypad if
the thermostat Is equipped with a voice recognition capability. The
temperature Indication circuit 13 is the Fahrenheit Thermometer Application
Circuit illustrated In the National Semi-Conductor Linear Databook, 1982
edition, at page 9 - 29. That circuit provides an accurately 35  calibrated
analog signal representative of the ambient temperature, in degrees
Fahrenheit, to which the pre- cision temperature sensor LM 335 (National
Semi-Conductor Corporation) is exposed. Typically, the precision
temperature sensor is disposed in a room, home, or other space to be heated
and/or cooled by the system controlled by the thermostat of the present
invention. Circuit 13 includes a voltage reference diode LM 336 (National
Semiconductor Corporation) connected as a 2.5 volt reference having a
temperature coefficient that 40  Is Independent of its breakdown voltage.
The temperature indicative output signal from circuit 13 is connected to
the analog-to-digital converter input port of computer 10. Power for the
circuit is provided from the +5 volt supply terminal of the computer. It
will be understood that the particular circuit 13 Illustrated In Fig. 1 is
only one example of many temperature responsive circuits that may be
employed with the present invention. The solid state relays 14, 15 and 16
are respective control circuits serving to connect the computer 10 to 45
the HVAC system via system wires at terminals T1, T2, T3 and T4, in the
case of a four-wire system, or at ter- minals TI, T2, T3, T4 and T5, in the
case of a five-wire system. Solid state relays 14, 15 and 16 are preferably
opto-isolators, such as Opto 22 Model MP 120 D2, and are selectively
energizeable by computer 10, under software control, to close circuit
contacts connected to the system wires. Any other control circuits capable
of providing the functions described herein may be used in place of the
preferred opto-isolators. In the illu- 50  strated embodiment the
energizing input circuit for each solid state relay is referenced to
ground, relay 14 is energized via computeroutput port P1, relay 15 is
energized via computeroutput port P2, and relay 16 is energ- ized via
computer output port P3. The solid state relays are employed as part of the
feature of the present invention which permits foolproof proper connection
of the thermostat terminals to the wires of the HVAC system during
installation. To this end, 55   one side of the contact for each of relays
14 and 15 is connected to terminal T1; the same side of the contact 



for relay 16 is connected through a switch 17 to terminal TI when switch 17
Is in Its illustrated position. Switch 17 is placed in the illustrated
position by the installer when the heating/cooling system is a four-wire
system; the switch is placed in its other position when a five-wire system
configuration is being served by the thermo- 3    EP 0 447 458 B1 stat
Five-wire systems are typically used when the air conditioner has a voltage
supply transformer that Is separate and apart from the heating system
supply transformer. The other side of the contacts for relays 14, 15 and 16
are connected to terminal T2, T3 and T4, respectively. Switch 17 connects
terminal T5 to the first- mentioned side of the contact of relay 16 for the
five-wire system. FOUR-WIRE INSTALLATION Atypical and conventional
four-wire HVAC system is illustrated schematically in Fig. 2 to which
specific reference Is now made. Primary power, typically 110 volts, 60 Hz,
is applied across the primary winding 21 of 10   a transformer 20 and is
stepped down to 24 volts across secondary winding 22. A 24V AC line is one
of the four-wires of the system to be connected to the thermostat and Is
derived from one side of secondary winding 22. The other side of the
secondary winding is connected to one side of each of three relay coils for
the fan control relay 23, the furnace control relay 24 and the air
conditioner control relay 25, respectively. The opposite sides of these
three relay coils are the Fan, Furnace, and A/C wires constituting the
other three wires of the 15  four system wires. It will be appreciated that
when the 24V AC line is connected to any or all of the other three wires
via solid state relays 14, 15, 16 (Fig. 1), the relays associated with
those wires are energized thereby to close the contacts associated with the
energized relay and turn on the appropriate function (i.e., fan, furnace,
air conditioner). In order for the thermostat to operate, it is important
that the 24V AC line be connected at terminal TI (Fig. 20  1) which
contacts one side of each of the solid state relays 14, 15 and 16. The Fan,
Furnace and AIC lines are connected to the other sides of respective relays
so that energization of each relay effects the appropriate fur- nace
function. Connection of any two lines other than the 24V AC line to a relay
precludes operation of the functions associated with those lines. Since the
wires from the furnace are not labeled by function and are, more often than
not, uncoded, it is unlikely that the 24V AC line will be connected to the
T1 terminal by mere 25  chance. Consequently, the software stored in
computer 10 is provided with an interactive installation program or routine
for a four-wire system. The flow chart for that program is Illustrated in
Fig. 5 to which specific refer- ence is made in the following discussion.
Entry into thefour-wire installation routine maybe initiated by the entry
of a particularcombination of digits from keypad 12 (Fig. 1) that is
recognized by the computer as a request to begin a four-wire Installation
pro- 30  cedure. The particular combination of numbers to be entered would
typically be described in the Installation instructions provided with the
thermostat. (A different number combination code would be required for
entry Into a five-wire installation procedure under the control of the
software routine illustrated in Fig. 6 or a boiler installation procedure
under the control of the software routine illustrated in Fig. 7). For the
four-wire installa- tion, a parameter designated "Optocoun" is established
and represents, at any time, one of the solid state re- 35  lays 14, 15,
16, or none of these relays. At the start of the procedure the Optocount is
reset and the installer is instructed, at display 11, to turn the HVAC
system off. This, and all other displayed instructions, appear or are
audibly rendered in the English language or other national language of the
country in which the system Is installed. After the system has been turned
off, as would typically be signified by the actuation of a key at the
keypad 12, the installer is instructed to connect all four wires from the
heatingkooling system to respective 40  terminals TI through T4. The
instruction indicates that the red wire, if any, should be connected to TI
since red is often used to code the hot or power wire and may, therefore,
be the 24VAC line. In any event, after all fourwires are connected,
irrespective of whetheror not they are correctly connected by function, the
installer is instructed to depress the 0 key at keypad 12. When this has
been done the Optocount is incremented by one count to a count of one to
represent port P1 and solid state relay 14. Since at this time the
Optocount is 45  less than four, the installer is instructed to turn the
system on. In addition, the output port (in this case P1) of computer 10
corresponding to the Optocount delivers a signal to energize the solid
state relay associated with that Optocount. In other words, solid state
relay 14 is energized. The installer is then asked to indicate, by de-
pression of an appropriate key at keypad 12, what occurred by virtue of the
system having been turned on and solid state relay 14 having been
energized. With relay 14 energized, terminals TI and T2 are shorted to- 50
gether. If one of the four lines connected to TI or T2 is the 24V AC line,
either the fan, the furnace or the air conditioner will be activated by the
energization of relay 14 since the other connected line will be the FAN,
FURNACE, orA/C line. If the installer depresses a "0, signifying that
neither the fan, the furnace nor the air conditioner was activated, the
Optocount is examined to determine whether or not it exceeds a value of
one. 



Since, under the assumed conditions, the Opto-count is equal to one, the
result of the examination is negative. 55   The program then instructs the
installer to exchange the wires connected at T1 and T2 with the wires
connected atT3 and T4; the installer is also instructed to turn the system
off. Following this the software then loops back to repeat the previous
steps beginning with a determination as to whether or not the Opto-count is
less than four. This time, however, one of the two leads connected to TI
and T2 will be the 24V AC lead so that the in- 4    EP 0 447 458 B1
staller, afterturning the system back on, enters either 1" (signifying that
the furnace orfurnace and fan have been energized), 2 (signifying that the
fan only has been energized), or "3 (signifying that the air conditioner
has been energized). The software then makes one or more inquiries to
determine which of the keys has been pressed bythe installer. Assuming that
the installer presses the "1 "key, the computeroutput port corresponding 5
to the Optocount is de-activated to de-energize the corresponding solid
state relay (in this case relay 14). Since the "1" key indicated that the
furnace had been energized, the computer port corresponding to the
Optocount (namely P1) is designated as the furnace port; accordingly, relay
14 is assigned the function of controlling op- eration of the furnace. The
next output port P2, corresponding to Optocount plus one, is then activated
to en- ergize solid state relay 15. The software then loops back to the
point in the loop where the Optocount Is incre- 10   mented. With the
Optocount now at a value of two, the procedure repeats so that the
installer is once again re- quested to enter a numeral corresponding to
what is observed when the system is turned on. At this time, since the 24V
AC and FURNACE lines are connected at TI, T2, the only possibilities when
the system is turned on are that nothing happened, or the fan was
energized, or the air conditioner was energized. The possibility of 15
nothing happening occurs only when the 24V AC line is connected to T2
rather than T1, the latter being tied to one side of each of the relays 14,
15 and 16. Assuming this to be the case, a "0" is entered by the installer
and, since the Optocount is greater than one, the installer is prompted by
the display to exchange the two wires at T1 and T2. At this point in time
the 24V AC line is properly connected to TI and the FURNACE line is con-
nected to T2. Further, the FAN and A/C lines are connected at T3 and T4,
although not necessarily in that order. 20   The software now loops back to
the point where the determination is made as to whether or not the
Optocount is less than four. Once again the installer is prompted to turn
the system on and the computeroutput port (P2) corresponding to the current
Optocount is activated, thereby energizing solid state relay 15. Only two
possibilities now remain, depending on whether the FAN or A/C line is
connected to T3. If the FAN line is so connected, a 2 will be 25  pressed
by the installer and detected by the system. As a result the P2 output port
of computer 10, correspond- ing to the current Optocount, is deactivated
and designated as the fan port, thereby assigning to relay 15 the function
of controlling fan operation. The P3 port, corresponding to a value of the
Optocount plus one, is ac- tivated to energize relay 16. The software then
loops back to the point at which the Opto-count is incremented to a value
of three and output port P3 is activated. so      After the system is
turned on, the only remaining possibility is that the air conditioner is
energized, In re- sponse to which the Installer enters the numeral "3" via
keypad 12. Relay 16, therefore, must be assigned the task of controlling
air conditioneroperation. Accordingly, the software deactivates the P3
port, designates that port as the air conditioner port and activates the
computer port corresponding to output port plus one. This port is not
connected to the system so that no effect is observed. The software loops
back to the point at which 35  the Optocount is incremented and a
determination is now made that the Optocount is not less than four; in
fact, the Optocount is equal to four. Under these circumstances the system
recognizes completion of the In- stallation procedure and directs the
program to the Main Program described in our aforementioned U.S. Patent
No.4,725,001 ortoan appropriate point in other programs utilized in
anyotherelectronic set backorsetforward thermostat. 40      From the
foregoing it will be appreciated that the concept behind the four-wire
installation procedure Is that the first relay 14 is energized and the
installer is required to inform the system as to which of the fan, fur-
nace or air conditioner has been energized. If one of these is energized,
the activated port Is designated by the system as the port dedicated to the
energized component, and the corresponding relay is assigned to con- trol
that component. If nothing is energized the system recognizes that the
24VAC line has not been connected 45  at T1 or T2 and therefore requires
that the pair of wires at T1 and T2 be exchanged with the pair of wires at
T3 and T4. Under such circumstances one of the fan, furnace and air
conditioner will be energized and the appropriate computer port and relay
are assigned to the energized component. Assurance that the 24V AC line Is
connected to T1 is provided at the time the P2 port is to be assigned
(after the P1 port has been as- signed). If none of the components are
energized after the P1 port has been assigned, the system recognizes 



50  that the 24V AC line has been connected to T2 rather than T1 and
requires the installerto exchange these two wires. The system then proceeds
to determine which components are connected to T3 and T4, in response to
the installer's key entry, and assigns the computer output ports
appropriately. FIVE-WIRE INSTALLATION 55 A typical five-wire
heating/cooling system is illustrated schematically in Fig. 3 to which
specific reference Is now made. Primary power is applied across primary
winding 31 of transformer 30 and is stepped down to 24 volts at each of two
separate and isolated secondary windings 32 and 33. Secondary winding 32 is
asso-    EP 0 447 458 B1 cated with the furnace and fan and has one side
thereof designated 24VAC(FAN/FURNACE). The other side of winding 32 is
connected to one side of the relay coils in each of the fan control relay
34 and furnace control relay 35. The other side of the fan control relay
coil is the system FAN line; the other side of the furnace control relay
coil is the system FURNACE line. 5      Secondary winding 33 is dedicated
to the air conditioner and has one side thereof dedicated 24V AC(A/C) and
the other side thereof connected to the relay coil in the air conditioner
control relay 36. The other side of the air conditioner control relay coil
is designated A/C. For installation of the thermostat in a five-wire
system, switch 17 (Fig. 1) is switched to connect T5 to one side of the
contactforsolid state relay 16, thereby isolating that relay contact from
the others. This Is consistent 10  with the isolation provided between the
air conditioner relay 36 and the other two relays 34, 35 by virtue of the
separate secondary windings 33 and 32. It will be appreciated that
installation of the thermostat in a five- wire system faces one problem
which is not present in the four-wire system. Specifically, it is possible
that the 24V AC(FAN/FURNACE) line might be short-circuited to the separate
24V AC(A/C) line if these two lines are connected to the same relay 14, 15
or 16 and if that relay is energized. Since the wires are not labeled, the
15  possibility of this improper connection is not remote. Moreover, other
undesirable connection combinations may be made, resulting in improper
indications and operations of the system. Consequentially, a special lamp
circuit, illustrated in Fig. 4, is employed forthefive-wire system
installation procedure. This lamp circuit includes a resistor40 and an
indicator lamp 41 connected in series between two terminals X and Y. Lamp
41 is typically a 12 volt (AC) lamp, and resistor 40 has a typical
resistance of aboutthree hundred fifty ohms. This lamp circuit 2o  permits
connections to be checked before the relays 14,15 and 16 are energized,
thereby preventing improper and potentially dangerous connections. The
five-wire installation procedure is controlled by software represented by
the flowchart illustrated In Fig. 6 to which specific reference is now
made. After the Attempt Count parameter (to be described in detail below)
is reset, the installer is Instructed, in English at display 11, to connect
any two of the five system wires 25  (from Fig. 3) across the lamp circuit
at terminals X and Y. If lamp 41 lights, it Is an indication that one of
the connected wires is either the 24V AC fanifurnace line of the 24V
AC(A/C) line, while the other connected wire is the FAN, FURNACE or A/C
line. More particularly, if both connected wires are 24V AC lines from the
two transformers, there is no voltage drop across or current path through
the lamp and it will not light. Two con- nected control lines (FAN, FURNACE
and A/C) yield the same result. When there is a voltage drop across the 30
lamp, the lamp lights in spite of the fact that none of relays 34, 35 or 36
is energized because the drop across the lamp acts as a voltage divider
preventing the entire twenty-four volts from energizing these relays. As-
suming for the present that lamp 41 is not lighted by the two connected
wires, the installer Is Instructed to enter a "0" character via keypad 12.
This is detected by the system which then proceeds to Increment the Attempt
Count parameter and, if the Attempt Count is not greater than three, the
system displays a further prompt for 35  the installer. The Attempt Count
is used to keep track of the number of times that the installer connects a
dif- ferent pair of the five system wires across the lamp circuit. If more
than three connection attempts are made without lighting lamp 41, the
system directs the installer to replace the lamp which Is assumed to be
defective. Assuming that the Attempt Count parameter is not greater than
three, the display prompt instructs the in- staller to replace the wire
connected at terminal X of the lamp circuit with one of the yet unconnected
wires. A 40  further prompt Instructs the installer to entera "1", if the
lamp lights, ora "0", if it does not light. This procedure continues until
the lamp 41 is lighted by the two wires connected to terminals X and Y.
Upon sensing that the key pressed by the installer is not "0", a check is
made to be sure that the pressed key is a "1'. If any other character was
entered, an entry error exists and the system starts the Installation
procedure over again from the beginning. (Note - although not necessarily
described and illustrated in con- 45  junction with other software routines
described herein, this return to the beginning of a routine may be incor-
porated after each character entry if an unacceptable character has been
entered by the installer/operator). If the entered character is a "1", the
Attempt Count is reset and the system proceeds with a determination 



of which lines are connected across the lamp circuit. As part of this
procedure the installer Is instructed to re- move the wires from terminals
X and Y and place them at T2 and TI and, when this is done, to turn the
system 50  on. The entry of any character by the installer from keypad 12
signifies that the installer has followed the in- structions. (Note -
although not necessarily specified in other software routines described
herein, this tech- nique of requiring entry of any character to acknowledge
completion of a required task may be utilized through- out the system).
Computer output port P1 is actuated after the system has been turned on and
an operative pair of wires 55   have been connected to T1, T2. The
installer is then prompted to enter a "I" if only the furnace is energized,
a "2" if the furnace and fan are both energized, a "3" if only the fan is
energized, or a "4" if the air conditioner Is energized. A system parameter
Z is assigned the value of the pressed key. Once the key is pressed and the
value of Z assigned, the installer is instructed to connect any of the two
remaining unconnected wires across    EP 0 447 458 B1 the lamp circuit at
terminals X and Y. If the two wires connected across the lamp circuit do
not cause the lamp to light, the installer is instructed to replace one of
these wires and then the other with unconnected wires until the lamp is
lit. When two of the remaining three wires cause the lamp to light, the
installer Is instructed to so indicate by pressing any key. At this point
the system determines whether or not the parameter Z, as entered 5   by the
installer when the system is turned on, is equal to one, two or three. If
this is in fact the case, then the pair of wires presently connected across
the lamp circuit must be the 24V AC (A/C) and A/C lines. This Is true,
because If Z is equal to one, two or three, either the furnace only, the
furnace and fan, or the fan only were energized when the system was turned
on; the air conditioner was not energized by the two wires connected at TI
and T2. In order for the two wires connected across the lamp circuit at X
and Y to cause lamp 41 to light, 10  therefore, these two wires must be the
two wires associated with the air conditioner control. Consequently, the
air conditioner control lines connected across the lamp circuit should be
connected to soid state relay 16 at T4 and T5, and the installer is so
instructed if it is determined that the parameter Z is equal to one, two or
three. The computer then assigns port P3 as the air conditioner port and
relay 18 as the air conditioner control relay. On the other hand, if the
parameter Z is equal to four, the installer is instructed to remove the two
wires 15  connected at T1, T2 and place them at T4, T5. The reason for this
is that if the installer entered the character "4" signifying that the air
conditioner was energized when the system was turned on, then the two wires
con- nected at TI, T2 are the 24V AC(A/C) and A/C lines. The installer is
also instructed to move the wires across the lamp circuit at terminals X
and Y to T1, T2. Port P3 is assigned as the air conditioner port. After
assignment of port P3 as the air conditioner port, the installer is
prompted to connect the remaining 20  unconnected wire to T3, and to turn
the system on. After this has been done the computer output port P2 is
activated and the installer is requested to enter a character indicating
which, If any, of the components became energized by energization of relay
15. This entered character, the value of which is assigned as the new value
of the parameterZ, is a "1" if nothing was energized, a "2" if the furnace
only orfurnace and fan are energized, and a "3" if the fan only is
energized. The installer is also instructed to turn the system off at this
point in time. 25  If a l" is entered, signifying that nothing was
energized by relay 15, the installer is instructed to interchange the wires
connected to TI and T2 and to turn the system on. The software then loops
back to the point where port P2 is activated and the installer is once
again requested to enter a character indicating which component was
energized. If a "2" is entered, the system recognizes that the FURNACE line
is connected at T3 and acts accordingly by assigning computer port P2 as
the furnace port and relay 15 as the furnace control relay. This so  leaves
port P1 as the only unassigned port which must, under the circumstances, be
the fan port. Accordingly, the fan port function is assigned to P1 and
relay 14 is assigned to function of controlling the fan. If the installer
enters a "3", indicating that only the fan has been energized in response
to activation of port P2, this port is then assigned as the fan port and P1
is assigned the furnace function. In either case, after all of the three
computer ports have been assigned a function, the software switches to the
Main Program routine 35  such as described in our aforementioned U.S.
Patent No. 4,725,001, or to an appropriate point in the program of any
other set back or set forward electronic thermostat The foregoing
installation procedures for the thermostat in either a four-wire
orfive-wire system are virtu- ally foolproof in that they prompt the
installer, who need not be particularly trained, to make appropriate con-
nections until the correct connection for the system wiring is completed.
The correct connection is readily ach- 40  ieved in a short period of time
in spite of the fact that the four or five system wires are not labeled as
to function. BOILER INSTALLATION A boiler typically is a two-wire system;
that is, temperature control is effected from the thermostat by two 45
wires to turn the boiler on and off. The cycling system disclosed in our
U.S. Patent No. 4,725,001 cannot ef- ficiently operate with all
commercially available boiler systems. For example, in a boiler system in
which the 



liquid Is continuously maintained at or near the normal system heating
temperature (e.g., in order to have hot water available for fast response
to heating demands), cycling below any temperature lower than that normal
temperature is not possible; that is, the constantwatertemperature will
control the boiler, notthe space heating 50  demand sensed by the
thermostat. Under such circumstances it is desirable for the interactive
thermostat to inform the homeownerloperator that the pre-existing system Is
not compatible with the thermostat being in- stalled. Accordingly, the
boiler installation procedure described below incorporates the
Incompatibility indica- tion feature. It will be appreciated, of course,
that this feature is not limited to the cycling control thermostat
described in our aforesaid patent; rather, it is applicable to any
thermostat that may not be compatible or op- 55  erationally advantageous
when used with particular heating/cooling systems. Referring now to the
program routine flowchart illustrated in Fig. 7, the routine begins by the
computer asking the homeowner, via display 11 (Fig. 1) whether or not the
heating/cooling system includes a heat pump. If so, the operator enters a
"1" at keypad 12 and the microprocessor 10 responds by providing a message
at 7    EP0447458B1 display 11 indicating that the heating/cooling system
is incompatible and instructing the homeowner to rewire the system or
return the thermostat for a refund. If the homeowner enters a "0", the
microprocessor responds by asking whether or not a steam radiator system is
present. If the homeowner answers in the positive (i.e., with a "1" entered
at keypad 12), the system incompatible message is displayed. If the system
is not of the 5   steam radiator type, the homeowner's negative answer
causes the software to inquire as to whether or not a hot water heater is
employed separate from the furnace. If not, the system incompatibility
message is dis- played. If the system incompatibility message is displayed
at any time, the program is terminated. If the hot water heater is separate
from the furnace, the positive response from the homeowner causes the
microprocessor to instruct the homeowner to remove power from the furnace
if such power has not been 10  previously removed, and the homeowner is
required to indicate that this has been done by depressing an ap- propriate
key at keypad 12. Thereafter the microprocessor displays an instruction
requiring that the water in the boiler be allowed to cool for a minimum of
two hours. The response to this may either be an entry at the keypad by the
homeowner after the appropriate amount of time has elapsed, or an automatic
timed sequence initiated by the microprocessor to assure that the minimum
two hour interval has elapsed. In either case, the 15  operator is then
instructed to set the thermostat to a temperature below room temperature
and then to apply powerto the furnace; the operator is required to
acknowledge completion of each of these tasks by depression of an
appropriate key at the keypad 12. At this point in the program the operator
Is requested to indicate whether or not the burner is on by depressing a
"1" for a positive response and a "0 for a negative response. The pur- pose
of these last fewsteps in the program is to determine if the circuitry
controlling the heating/cooling system 20  are compatible with the
thermostat control system described in our aforementioned U.S. Patent No.
4,725,001. In particular, the test determines whether or not the thermostat
in the system controls both the burner and cir- culator pump, or only the
circulator pump. If there is internal temperature control (e.g., an
immersion control, etc.), the automatic thermostat described in our
aforementioned patent cannot cycle the water temperature in the system. If
the thermostat does not control the burner, the operator may return the
unitfor a refund or rewire 25  the system to render it compatible (i.e., so
that the thermostat controls both the burnerand the circulatorpump). Thus,
If the burner becomes energized when power is applied to the furnace, it is
clear that something other than the thermostat is in control. If the burner
is not on, the thermostat controls the burner and the system is compatible.
Assuming the system to be compatible, the operator is instructed to remove
power from the furnace and 30  then remove the old thermostat from the
system. After this has been done, as indicated by appropriate entry from
keypad 12, the wire connection portion of the program begins. Since the
thermostat in a boiler system has only two wires connected thereto, the
user is instructed to connect the two thermostat wires to terminals TI and
T2, in any order, at microprocessor 10. Under such circumstances the solid
state relay 14 is assigned to control boiler operation in accordance with
the temperature sensed by the thermostat. The operator is then 35
Instructed to attach the new thermostat to the wall, apply power to the
furnace and then press the reset button at the keypad to initiate the main
program operation. AUTOMATIC CONNECTION 40      According to the present
invention the interactive thermostat is arranged such that it automatically
adapts itself to any connections, made by the installer, of the HVAC system
wires to the thermostat. In this regard ref- erence is made to Fig. 8 of
the accompanying drawings. The circuitry is similar to that illustrated in
Fig. I in that microprocessor 10 functions in the same manner with display
11, keypad 12, temperature sensor 13 and solid state relays 14, 15 and 16
connected to microprocessor output ports P1, P2 and P3, respectively. An
ad- 



45  ditional solid state relay 18 is provided in the circuit of Fig. 8 and
is driven by the microprocessor output port P4. When the contacts of relay
18 are closed, solenoid 15 is energized and changes the position of each of
the four-poles of the four-position solenoid-driven switch, the poles of
which are designated 51, 52,53 and 54. Solid state relays 14, 15 and 16
have their contacts connected to four lines A, B, C and D such that line A
is connected to one contact of each of the relays while lines B, C and D
are connected to the other contact at 50  respective relays 14, 15 and 16.
The four positions of the switch poles 51, 52, 53 and 54 are connected, via
lines A, B, C and D, to different contacts of relays 14, 15 and 16,
depending upon the position of the solenoid- driven switch. The common
terminal at each switch pole 51, 52, 53 and 54 is connected to a respective
ther- mostat terminal T1, T2, T3 and T4. Thus, the thermostat terminals are
controllably connected to different con- tacts of relays 14, 15 and 16 via
lines A, B, C and D in accordance with the position of the solenoid-driven
55  switch. Table I is a chart showing the line (i.e., A, B, C and D) to
which each thermostat terminal (TI, T2, T3, T4) is connected for each
switch position.    EP 0 447 458 B1 TABLE I Switch  Position
T1           T2           T3          T4 5 1                       A
B              C         D 2                       B            C
D         A 10                 3                        C            D
A          B 4                       D            A              B
C In use, when the thermostat of Fig. 8 is installed, the installer may
connect the four HVAC system lines 15 (see Fig. 2) to any of the thermostat
terminals T1, T2, T3 and T4. Depending upon the installer's response to
certain prompts and queries originating at microprocessor 10 and displayed
at display 11, the microprocessor drives solenoid 50 to different
sequential positions until certain conditions are satisfied. The solenoid
driven switch, therefore, permits the installer to connect each HVAC system
wire only once; the computer automati- cally actuates the switch to achieve
the proper connections. This operation is illustrated in the software flow-
20  chart of Fig. 9 to which specific reference is now made. After entry
into the four-wire installation routine illustrated in Fig. 9, the
installer is instructed to connect all fourwires to respective thermostat
terminals T1, T2, T3 and T4 with the red wire being connected to terminal
TI if at all possible. Although not illustrated in Fig. 9, the installer is
also instructed to press the zero key at the keypad after the wires have
been connected. Thereafter the installer is instructed to turn the system
on 25 (i.e., apply power to the HVAC system). When this has been done, as
signified by the 0 or other key being depressed at keypad 12, output port
P1 of microprocessor 10 provides a signal to energize solid state relay 14.
The installer is then requested to indicate, by depression of an
appropriate key at keypad 12, whether or not any component (i.e., the fan,
the furnace or the air conditioner) of the HVAC system was activated. It
should be noted that, for the initial position of the solenoid-driven
switch, thermostat terminals T1 and T2 are connected 3o  to lines Aand B
and therefore to the contacts of solid state relay 14. If the 24V AC system
line is connected to ether of terminals T1 and T2, then one of the HVAC
system components (i.e., the component for which the line is connected to
the other of terminals TI and T2) is energized at this time. The installer
indicates by de- pression of an appropriate key whether or not a component
is, in fact energized. If nothing is energized, the microprocessor provides
an actuation signal at output port P4 to energize solid state relay 18 and
thereby drive 35  solenoid 50 to rotate the switch one position (i.e.,
position 2 wherein the movable contact at each of poles 51, 52, 53 and 54
is at twelve o'clock in the drawing). This routine repeats until such time
as a system component is energized by the actuation of solid state relay
14, thereby indicating that one of lines A and B is connected tothe24VAC
system line. Once this has occurred the microprocessor 10 turns off output
port P1 tode-energize solid state relay 14, and energizes output port P2 to
actuate solid state relay 15. The installer is once again 40  requested to
indicate whetheror not any of the system components has been energized. If
a system component Is energized at this time, then the 24V AC line is
properly connected to the A line and therefore to one contact of each of
solid state relays 14, 15 and 16. On the other hand, if none of the system
components are energized at this time, then the 24V AC line is connected to
the B line and, hence, only to solid state relay 14. Assuming the latter to
be the case, the installer enters an indication, via keypad 12, that no
component of the system 45   has been energized. The microprocessor
responds at output port P4 by causing solid state relay 18 to advance the
solenoid-driven switch three positions. In this regard, it will be noted
that each of the switch poles 51,52, 53 and 54 is wired such that the
position of the pole in which its assigned thermostat terminal is connected
to line A is actually three clockwise positions removed from the position
in which the pole interconnects its ther- mostat terminal with line B.
Thus, for example, assume that the solenoid-driven switch is initially in
position 3, 



50  its three-o'clock position, wherein thermostat terminal T4 is connected
by switch pole 54 to line B and hence solid state relay 14. From the
previous description we have determined that line B is connected to the
24VAC system line which must, therefore, be connected to thermostat
terminal T4. In order to properly apply the 24V AC system line to all three
of solid state relays 14, 15 and 16, then switch pole 54 must connect
thermostat terminal T4 to the A line. This is achieved, as described, by
causing the solenoid-driven switch to be rotated 55  three clockwise
positions, namely to position 2, the twelve o'clock position, wherein
switch pole 54 connects thermostat terminal T4 to line A. On the other
hand, if, upon actuation of solid state relay 15, one of the HVAC system
components is energized, the microprocessor determines, from the installer
response, that the 24V AC line is properly connected to line A at each of
the solid state relays 14,15, 16. 9    EP 0 447 458 B1 Once the 24V AC line
is properly connected to line A, the microprocessor causes the display 11
to request the installer to actuate an appropriate key at keypad 12 in
accordance with which of the system components has been energized. Thus, if
only the fan has been energized, the installer is instructed to depress key
1; if the fan and the burner have been energized, the installer is
requested to depress key 2; and if the fan and air 5   conditioner have
been energized, the installer is instructed to depress key 3. The thusly
indicated energized system component is then assigned to solid state relay
15 and to microprocessor output port P2. The micro- processor then
de-actuates solid state relay 15 at output port P2 and energizes solid
state relay 16 at output port P3. The installer is once again requested to
actuate an appropriate key at keypad 12 to indicate which of the system
components has been energized. The appropriate function is assigned to
solid state relay 16 and 10  output port P3, and the remaining unassigned
function is assigned to output port P1 and solid state relay 14. The
program routine then ends with all of the HVAC system wires properly
connected and identified at the computer ports. It will be appreciated that
the solenoid-driven four-pole switch may be replaced by a switching matrix.
Al- ternatively, a manual thumbwheel switch, or the like, may be employed
whereby the installer advances the 15  switch positions, under computer
instruction, until the HVAC system lines are properly connected. The man-
ually-actuated switch is less expensive than a solenoid-driven switch and
still permits a one-time only con- nection of the four system wires to
thermostat terminals. This same approach described above for permitting
one-time only connections in a four-wire system may also be employed for a
five-wire system. The preferred embodimentof the interactive thermostat of
the present invention, as disclosed herein, takes 2o  the form of a general
purpose microprocessor operating under the control of unique software to
achieve the. stated objectives. It is to be understood, of course, that the
invention also encompasses within its scope em- bodiments comprised of
special purpose analog and/or digital hardware alone as well as such
special purpose hardware used in combination with appropriate software.
From the foregoing description it will be appreciated that the present
invention makes available a novel 25  interactive electronic thermostat and
a unique method for permitting a homeowner or other user of the elec-
tronic thermostat to properly install the thermostat without fear of
improper electrical connections. Claims 30 1. An electronic
thermostatforcontrolling the operation of a temperature-modifying apparatus
of a type hav- ing a plurality of wires to which the thermostat must be
connected, the thermostat comprising: data-entry means for permitting
manual entry of data into the thermostat, means for providing individual
messages in a speakable language; and 35            means for providing a
sequence of prompts to instruct an installer to perform corresponding steps
in a procedure for providing electrical connections from the wires of said
apparatus to points in the ther- mostat and for requesting manual entry of
response data via said data entry means to indicate the effect on the
apparatus as certain of the steps are performed; characterised by: 40
control means responsive to entry of said response data for automatically
structuring the thermo- stat for proper operation with the connections of
the wires made by the user, the controls means com- prising means
responsive to entered response data indicative of connections other than
the proper con- nections between the wires of the temperature-modifying
apparatus and the points in the thermostat for automatically switching the
connections to provide proper connections. 45 2.  Athermostat as claimed in
claim 1, for controlling such a temperature-modifying apparatus having at
least two individually-actuable temperature-modifying devices, wherein the
control means comprises first and 



second control circuits, and means for assigning control over actuation of
each of the temperature-mod- ifying devices to a respective one of the
control circuits in response to the response data. 50 3. Athermostat as
claimed in claimed in claim 1, for controlling such a temperature-modifying
apparatus in the form of an HVAC system having a furnace, an air
conditioner, a ventilation fan and at least four wires to which the
thermostat is to be connected, at least one of the wires being a power
supply wire common to the furnace, air conditioner and ventilation fan,
wherein: 55            the thermostat Includes at least four terminals; the
control means comprises: first, second, third and fourth control lines; a
first selectively actuable control circuit for providing a connection
between the first and 10    Once the 24V AC line is properly connected to
line A, the microprocessor causes the display 11 to request the Installer
to actuate an appropriate key at keypad 12 in accordance with which of the
system components has been energized. Thus, if only the fan has been
energized, the installer is Instructed to depress key 1; If the fan and the
burner have been energized, the installer is requested to depress key 2;
and if the fan and air 5   conditioner have been energized, the installer
is instructed to depress key 3. The thusly indicated energized system
component is then assigned to solid state relay 15 and to microprocessor
output port P2. The micro- processor then de-actuates solid state relay 15
at output port P2 and energizes solid state relay 16 at output port P3. The
installer is once again requested to actuate an appropriate key at keypad
12 to indicate which of the system components has been energized. The
appropriate function is assigned to solid state relay 16 and 10  output
port P3, and the remaining unassigned function is assigned to output port
P1 and solid state relay 14. The program routine then ends with all of the
HVAC system wires properly connected and identified at the computer ports.
It will be appreciated that the solenoid-driven four-pole switch may be
replaced by a switching matrix. Al- ternatively, a manual thumbwheel
switch, or the like, may be employed whereby the installer advances the 15
switch positions, under computer instruction, until the HVAC system lines
are properly connected. The man- ually-actuated switch is less expensive
than a solenoid-driven switch and still permits a one-time only con-
nection of the four system wires to thermostat terminals. This same
approach described above for permitting one-time only connections in a
four-wire system may also be employed for a five-wire system. The preferred
embodiment of the interactive thermostat of the present invention, as
disclosed herein, takes 20  the form of a general purpose microprocessor
operating under the control of unique software to achieve the stated
objectives. It is to be understood, of course, that the invention also
encompasses within its scope em- bodiments comprised of special purpose
analog and/or digital hardware alone as well as such special purpose
hardware used in combination with appropriate software. From the foregoing
description it will be appreciated that the present invention makes
available a novel 25  interactive electronic thermostat and a unique method
for permitting a homeowner or other user of the elec- tronic thermostat to
properly install the thermostat without fear of improper electrical
connections. Claims 30 1. An electronic thermostatforcontrolling the
operation of a temperature-modifying apparatus of a type hav- ing a
plurality of wires to which the thermostat must be connected, the
thermostat comprising: data-entry means for permitting manual entry of data
into the thermostat; means for providing individual messages in a speakable
language; and 35            means for providing a sequence of prompts to
instruct an installer to perform corresponding steps in a procedure for
providing electrical connections from the wires of said apparatus to points
in the ther- mostat and for requesting manual entry of response data via
said data entry means to indicate the effect on the apparatus as certain of
the steps are performed; characterised by: 40            control means
responsive to entry of said response data for automatically structuring the
thermo- stat for proper operation with the connections of the wires made by
the user, the controls means com- prising means responsive to entered
response data indicative of connections other than the proper con- nections
between the wires of the temperature-modifying apparatus and the points in
the thermostat for automatically switching the connections to provide
proper connections. 45 2. Athermostatas claimed in claim 1, for controlling
such a temperature-modifying apparatus having atleast 



two individually-actuable temperature-modifying devices, wherein the
control means comprises first and second control circuits, and means for
assigning control over actuation of each of the temperature-mod- ifying
devices to a respective one of the control circuits in response to the
response data. 50 3. Athermostat as claimed in claimed in claim 1, for
controlling such a temperature-modifying apparatus In the form of an HVAC
system having a furnace, an air conditioner, a ventilation fan and at least
four wires to which the thermostat is to be connected, at least one of the
wires being a power supply wire common to the furnace, air conditioner and
ventilation fan, wherein: 55            the thermostat includes at least
four terminals; the control means comprises: first, second, third and
fourth control lines; a first selectively actuable control circuit for
providing a connection between the first and 10    EP   0447458 B1 second
control lines; a second selectively actuable control circuit for providing
a connection between the first and third control lines; a third selectively
actuable control circuit for providing a connection between the first and 5
fourth control lines; and switching means for connecting each of the
terminals to a respective one of the control lines and being selectively
actuable to change which terminal is connected to which control line; the
prompting means is operable to instruct the installer to remove power from
the HVAC system, then to connect the four wires to the four terminals
without necessarily identifying which wires are to be 10      connected to
which terminals, then to apply power to the HVAC system, and then to
provide an indication that the power has been so applied; responsive to the
first indication, the control means is operable to actuate the first
control circuit, and the prompting means is operable to instruct the
installer to provide an indication as to whether (1) the furnace is
energised, (2) the air conditioner is energised, (3) only the fan is
energised, or (4) none of 15      the furnace, air conditioner and fan is
energised; and responsive to the indication (1), (2), (3) or(4), the
control means is operable to actuate the switching means to change
automatically which of said terminals are connected to which of said
control lines until the terminal to which said supply wire is connected is
connected to said first control line. 20  4. Athermostat as claimed in any
preceding claim, further comprising line test means for testing said wires
two at a time and providing an indication when only one of the tested wires
is a supply line. 5. A method for interacting between an electronic
thermostat and an installer for the purpose of effecting proper electrical
connections required at the thermostatfora plurality of wires of a
temperature-modifying 25      apparatus controlled by the thermostat, the
method comprising the steps of: requesting and receiving entry of
installer-initiated indications into the thermostat; and providing a
plurality of sequential instructional prompts in a common speakable
language to in- struct the installer to follow respective steps for
electrically connecting the plurality of wires of the appa- ratus to points
in the thermostat, the prompts also including instructions to the Installer
to enter installer- observed responses of the apparatus; characterised in
that: the method is for use with a thermostat including control means for
automatically structuring the thermostat for proper operation of the
temperature-modifying apparatus with connections of the wires made by the
installer, the control means including means for switching connections
between the wires 35      and the points in the thermostat; and the method
includes the step of causing the control means to structure the thermostat
for proper operation with connections of the wires made by the installer in
response to entered installer-observed apparatus responses, and, if entered
installer-observed responses indicate connections made by the in- staller
between the wires and the points are notthe properconnections required at
the thermostat, causing 40      the switching means automatically to change
connections made between the wires and the points. 6.  The method according
to claim 5 wherein said installer-observed apparatus responses are manually
en- tered into said thermostat as coded indicia for those responses. 7.
The method according to claim 5 wherein said instructional prompts are
displayed at a visual display. 45 



8. The method according to claim 5 wherein said instructional prompts are
audible. 9.  The method according to claim  5 wherein the
temperature-modifying apparatus is a forced air heating and air
conditioning system having three controlled units, namely a furnace, an air
conditioner and a fan; 50            wherein said thermostat includes three
control circuits each capable of controlling operation of any of said
units; and wherein the method further includes the step of assigning each
of said control circuits the function of controlling a respective one of
said units on the basis of said installer-observed apparatus responses. 55
10. The method according to claim 5 wherein said temperature-modifying
apparatus Is a forced air heating and air conditioning system, wherein the
thermostat includes four thermostat terminals T1, T2, T3 and T4, four
control lines A, B, C and D, and said means for changing connections
comprises actuable switch- ing means for connecting said terminals to said
control lines individually and in any combination, wherein    said
plurality of wires includes four wires, namely a supply wire, a fan wire, a
furnace wire and an air con- ditioner wire, wherein said method includes
the following steps: (a) instructing the installer to connect said four
wires to the four thermostat terminals without neces- sarily identifying
which wires are to be connected to which thermostat terminals; 5
(b) Instructing the installer to apply power to the apparatus; (c)
activating a first control circuit between control lines A and B at said
thermostat; (d) instructing the installerto indicatewhetheror not any
partof the apparatus was actuated in response to step (c); (e) in response
to a negative indication by the installer at step (d), actuating said
switching means to 10         change which thermostat terminals are
connected to which control lines, and repeating step (d); (f) in response
to a positive indication by the installer at step (d), de-activating the
first control circuit and activating a second control circuit between
control lines A and C; (g) instructing the installerto indicate whether or
not any part of the apparatus was actuated in response to step (f); 15
(h) in response to a negative indication by the installer at step (g),
actuating said switching means such that the thermostat terminal to which
the supply wire is connected is electrically connected to control line A;
(i) In response to either a positive indication by the installer at step
(g) or to completion of step (h), in- structing the installer to indicate
which of the following conditions Is in effect at the apparatus: (1) fan 20
unit on; (2) air conditioner unit on; and (3) furnace unit on; (j) in
response to entry of conditions (1), (2) or (3), at step (i), assigning to
said second control circuit the function of controlling the unit designated
by that entered condition; and (k) deactivating the second control circuit
and activating a third control circuit between control lines A and C. 25
11. The method according to claim 10 further comprising the steps of: (I)
Instructing the installer to indicate which of the following conditions is
In effect at the apparatus: (1) fan unit on; (2) air conditioner unit on;
and (3) furnace unit on; (m) in response to entry of conditions (1), (2) or
(3) at step (1), assigning to said third control circuit 30         the
function of controlling the unit designated by that entered condition; and
(n) assigning to said first control circuit the function of controlling the
unit not previously assigned. 12. The method according to claim 5 wherein
said temperature-modifying apparatus includes n independent- ly-actuable
and electrically-energizable devices, wherein n is an integer equal to at
least two, wherein the number of said wires is an integer equal to at least
n+1 and at least one of said wires serves as a power supply line for each
of at least two of said devices, wherein said control means of said
thermostat includes n actuable controllers to be assigned the function of
controlling said n devices, respectively, and wherein said method includes
the steps of: (a) instructing the installer to connect said wires to
respective terminals at said thermostat without nec- 40         essarily
specifying which wires are to be connected to which terminals; (b)
Instructing the installer to apply power to said apparatus and to enter an
indication of which, if any, of said electrically-energizable devices is
energized; (c) In response to the indication entered in step (b): (c.1) if
the entered indication is that none of said devices is energized, causing
said connection changing means to automatically change internal connections
in said thermostat between said ter- minals and said controllers, and
repeating steps (b) and (c); 



(c.2) if the entered indication is that any of said devices is energized,
assigning to a first of said controllers the function of controlling that
energized device. 13. The method according to claim 12 where n is eaual to
three and further including the steps of: (d) in response to completion of
step (c.2), automatically actuating a second of said controllers and
instructing the installer to enter an indication of which of the
electrically-energizable devices is energ- ized; (e) in response to the
indication entered in step (d), assigning to said second controller the
function of 55         controlling the device indicated as being energized
in step (d); and (1) assigning to a third of said controllers the function
of controlling the electrically-energizable device for which the control
function has not previously been energized. 12    14. The method according
to claim 12 further comprising of steps of: (d) in response to completion
of step (c.2), automatically actuating, in sequence, n-2 of the remaining
n-1 of said controllers and instructing the installer after each such
actuation to enter an indication of which of the electrically-energizable
devices is energized; and 5         (e) in response to the indication
entered aftereach actuation in step (d), assigning to the actuated con-
troller the function of controlling the device so Indicated as being
energized. 15 The method according to claim 12 further comprising the step
of: (f) when only one of said controllers is left unassigned the function
of controlling the device, and 10      only one device remains with its
control unassigned to a controller, automatically assigning to said only
one controller the function of controlling said only one device.
PatentansprOche 15 1.  Elektronischer Thermostat fur die Steuerung des
Betriebes einer die Temperatur modifizierenden Vor- richtung, die eine
Mehrzahl von Leitungen hat, mitwelchen derThermostatverbundenwerden
muB,wobei der Thermostat aufweist: Dateneingangsmittel fur die Erm6glichung
der manuellen Eingabe von Daten in den Thermostaten; 20      Mittel zur
Schaffung einzelner Nachrichten in einer sprechbaren Sprache; und Mittel
zur Schaffung elner Folge von Fflhrungstexten, um einen Installateur
anzuweisen, entsprechende Schritte in elnem Verfahren zur Schaffung
elektrischer Verbindungen von den Leitungen der Vorrichtung zu Stellen in
dem Thermo- stat und fur die Anforderung der manuellen Eingabe von
Antwortedaten Ober die Dateneingabemittel durchzufrlhren, um die Wirkung
auf die Vorrichtung anzuzeigen, wenn gewisse Schritte durchgefflhrtwer- 25
den; gekennzeichnet durch: Steuermittel, die auf die Eingabe
derAntwortedaten fur den automatischen Aufbau des ThermostatenfOr den
geeigneten Betrieb mit den Leitungsverbindungen ansprechen, die vom
Benutzer gemacht sind, wo- bei die Steuermittel Mittel aufweisen, welche
auf eingegebene Antwortedaten ansprechen, die andere ala 30      die
richtigen Verbindungen anzeigen zwischen den Leitungen der die Temperatur
modifizierenden Vor- richtung und den Stellen in demThermostatfurein
automatisches Schalten derVerbindungen, um richtige Verbindungen
vorzusehen. 2.  Thermostat nach Anspruch 1 zur Steuerung solch einer die
Temperatur modifizierenden Vorrichtung mit 35      mindestens zwei einzeln
betatigbaren, die Temperatur modifizierenden Vorrichtungen, wobei das Steu-
ermittel erste und zweite Steuerschaltkreise und Mittel aufweist fOr die
Zuordnung der Steuerung Ober die Betatigung jeder der die Temperatur
modifizierenden Vorrichtungen zu einem entsprechenden Steu- erschaltkreis
in Abhangigkeit von den Antwortedaten. J    40  3. Thermostat nach Anspruch
1 zur Steuerung bzw. Oberwachung elner solchen die Temperatur modifizie-
renden Vorrichtung in der Form eines HVAC-Systams mit einem Ofen, einem
Luftkonditionierer, einem Ventilationsgeblase und mindestens vier
Leitungen, mit denen der Thermostat zu verbinden ist, wobel mindestens eine
Leitung, die eine Netzanschlulleitung ist, dem Ofen, dem Luftkonditionlerer
und dem Ventilationsgeblase gemeinsam ist, wobei: 45      der Thermostat
mindestens vier Anschlusse aufweist; das Steuermittel aufweist: erste,
zweite, dritte und vierte Steuerleitungen; einen ersten selektiv
betatigbaren Steuerschaltkreis zur Schaffung einerVerbindung zwischen
derersten und zweiten Steuerleitung; 5D     eine zweite selektiv
betitigbare Steuerschaltung zur Schaffung einer Verbindung zwischen der
ersten 



und dritten Steuerleitung; einen dritten selektiv betatigbaren
Steuerschaltkreis zurSchaffung einerVerbindungzwIschenderersten und vierten
Steuerleitung; und Schaltmittel zurVerbindung jedes derAnschlflsse mit
einem entsprechenden AnschluB derSteuerleitun- 55       gen, die auch
selektiv betatigbar sind, um auszutauschen, welcher AnschluB mit welcher
Steuerleitung verbunden ist wobei das Fuhrungsmittel betreibbar ist, um dem
Installateur die Webung zu geben, das Netz von dem HVAC-System abzunehmen,
dann die vier Leitungen mit den vier Anschlflssen zu verbinden, ohne not-
13    EP O 447 458 B1 wendigerweise zu identifizieren, welche Leitungen mit
den Anschluissen zuverbinden sind, dann das Netz an das HVAC-System
anzulegen und dann eine Anzeige vorzusehen, dael die Netzspannung angelegt
worden ist; wobel in Abhlngigkeit von der ersten Anzeige das Steuermittel
betreibbar ist, um die erste Steuerschal- 5       tung zu betatigen, und
das FOhrungsmittel betreibbar ist, um dem Installateurdie Welsung zu geben,
eins Anzeige daf~r vorzusehen, ob (1) der Ofen eingeschaltet ist, (2) der
Luftkonditionierer eingeschaltet ist, (3) nur das Geblase eingeschaltet ist
oder (4) weder der Ofen noch der Luftkonditionierer noch des Ge- blAse
eingeschaltet ist; und in Abhlngigkeit von der Anzeige (1), (2), (3) oder
(4) cas Steuermittel betreibbar ist, um die Schaltein- 10      richtung zu
betatigen und automatisch zu wechseln bzw. auszutauschen, weicher Anschlufi
mit welcher Steuerleitung verbunden ist, bis derAnschluBl, mitwelchem die
Zufflhrieltung verbunden ist, mitderersten Steuerleitung verbunden ist. 4.
Thermostat nach einem vorhergehenden Anspruch, ferner mit
Leitungstestmittein, urn zwei Leitungen 15      gleichzeitig zu testen und
eine Anzeige vorzusehen, wenn nur eine der gepruften Leitungen eine Spei-
seleitung ist. 5. Verfahren zur gegenseitigen Beeinflussung zwischen einem
elektronischen Thermostaten und einem In- stallateurzwecks Bewirkung
richtigerelektrischerVerbindungen, doean dem ThermostatfflreineVieIzahl von
Leitungen einerdie Temperaturmodifizierenden Vorrichtung
angefordertsind,welche von dem Ther- mostat gesteuert wird, wobei das
Verfahren folgende Schritte aufweist: Abrufen und Aufnehmen der Emn- gabe
von vom Installateur initiierten Anzeigen in den Thermostat; und Schaffung
elner Vieizahl von aufeinanderfolgenden Weisungsfulhrungstexten in einer
gemeinsamen, sprechbaren Sprache, um dem installateur die Weisung zu geben,
den entsprechenden Stufen zu folgen far das elektrische Verbinden der
Vieizahl von Leitungen der Vorrichtung zu Stellen in dem Thermostat, wobei
die FUhrungstexte auch Weisungen far den Installateur aufweisen, vom
Installateur fberwachte Antworten der Vorrichtung einzugeben; dadurch
pekennzeichnet, dael: das Verfahren verwendbar ist bei einem Thermostat mit
Steuermittein fOr den automatischen Aufbau des 30      Thermostaten fOr
gesignaten Betrieb der die Temperatur modifizierenden Vorrichtung mit
Leitungsver- bindungen, die von dem Installateur vorgenommen wurden, wobei
das Steuermittel Mittel aufweist zurn Schalten von Verbindungen zwischen
den Leitungen und den Stellen in dem Thermostat; und das Ver- fahren den
Schritt aufweist, das Steuermittel zu veranlassen, den Thermostat fOr den
richtigen Betrieb aufzubauen mit LeitungsanschliOssen, die vom Installateur
hergestellt sind in Abhangigkeit von eingege- benen, vom Installateur
wahrgenommenen Vorrichtungsantworten, und wenn eingegebene, vom Instal-
lateur beobachtete Antworten anzeigen, dalB Verbindungen, die von dem
Installateur zwischen den Lei- tungen und den Punkten hergestellt wurden,
nicht die richtigen Verbindungen sind, die am Thermostat erforderlich sind,
Veranlassen der Schaltmittel, um automatisch Verbindungen auszuwechseln,
die zwi- schen den Leitungen und den Punkten hergestelltworden sind. 6.
Verfahren nach Anspruch 5, wobei die von dem Installateur beobachteten
Vonrichtungsantworten von Hand in den Thermostat als codierte Richtzahlen
fur diese Antworten eingegeben werden. 7. Verfahren nach Anspruch 5, wobei
die Weisungsfuhrungstexte an einem Sichtschirm dargestelltwerden. 45  8.
Verfahren nach Anspruch 5, wobei die Weisungsfuhrungstexte horbar sind. 9.
Verfahren nach Anspruch 5, wobei die die Temperatur modifizierende
Vorrichtung ein Zwangsluftheiz- und Luftkonditioniersystem ist mit drei
gesteuerten Einheiten, namlich einem Ofen, einem Luftkonditio- nierer und
einem GeblAse; 60      wobel der Thermostat drei Steuerschaltkreise
aufweist, deren jeder in der Lage ist, den Betrieb einer be- liebigen der
Einheiten zu steuern; und 



wobei das Verfahren ferner den Schntt aufweist, jedem der
Stsuerschaltkreise die Funktion der Stue- rung einer entsprechenden Einheit
auf der Basis der vom Installateur beobachteten Vorrichtungsantwor- ten
zuzuordnen. 55 10. Verfahren  nach Anspruch  5, wobei die die Temperatur
modifizierende Vonlchtung eln Zwangsluftheizungs- und
Luftkonditioniersystem ist, wobei der Thermostat vier Thermostatanschlfsse
TI, T2, T3 und T4 aufweist, vier Steuerieitungen A, B, C und D aufweist und
das Mittel zum Wechseln 14    EP 0 447 458 B1 der AnschlOsse betatig bare
Schaltmittel aufweist zum Verbinden der Anschlfisse mit einzelnen Stbuer-
leltungen und in beliebiger Kombination, wobei die Vielzahl von Leitungen
vier Leitungen aufweist, nam- lich eine Speiseleitung, eine Geblaseleitung,
eine Ofenleitung und eine Luftkonditionierleltung, wobel das Verfahren
folgende Schritte aufweist: 5         (a) Anweisen des installateurs zum
Verbinden der vier Leitungen mit den vierThermostatanschlflssen, ohne
notwendigerweise zu identifkzieren, weiche Leitung mit welchem der
Thermostatanschlisse zu verbinden ist; (b) Anweisen des Installateurs, um
Netzspannung an die Vorrichtung zu geben; (c) Betitigen der ersten
Steuerschaltung zwischen Steuerleitungen A und B an dem Thermostat; 10
(d) Anweisen des Installateurs zur Anzeige, ob ein beliebiger Teil der
Vorrichtung In Abhangigkeit von Schritt (c) betitigt war oder nicht; (e) in
Abhingigkeit von einer negativen Anzeige von dem Installateur bel Schritt
(d), Betitigen der Schaltmittel zum Austauschen, welche
Thermostatanschlusse mitwelchen Steuerleitungen verbunden werden, und
Wiederholen des Schrittes (d); 15        (f3 in Abhingigkeit von einer
positiven Anzeige von dem Installateur bei Schritt (d), Deaktivieren der
ersten Steuerschaltung und Aktivieren einer zweiten Steuerschaltung
zwischen den Stbuerleltungen A und C; (g) Anweisen des installateurs, um
anzuzeigen, ob ein beliebiger Tell der Vorichtung in Abhangigkeit von
Schritt (f) betitigt war oder nicht; 20        (h) in Abhangigkeit von
einer negativen Anzeige von dem Installateur bei Schritt (g), Betitigen des
Schaltmittels derart, daB der Thermostatanschlul3, mit welchem die
Netzleitung verbunden ist, elek- trisch mit Steuerleitung A verbunden wird;
(i) in Abhingigkeit entweder von einer positiven Anzeige durch den
Installateur bei Schritt (g) oder zur Vervollstindigung des Schrittes (h),
Anweisung an den Installateur, um anzuzelgen, welche derfolgen- 25
den Bedingungen an derVorrichtung wirksam ist: (1) Geblaseeinheitein; (2)
Luftkonditioniereinheitein; und (3) Ofeneinheit ein; (D In Abhingigkeitvom
Eingeben der Bedingungen (1), (2) oder (3), beim Schritt (i), Zuordnen
derSteu- erfunktion der durch die eingegebene Bedingung bestimmten Einheit
an den zweiten Steuerschalt- kreis; und 30        (k) Deaktivieren des
zweiten Steuerschaltkreises und Aktivieren eines dritten
Stbuerschaltkreises zwl- schen Steuerleitungen A und C. 11. Verfahren nach
Anspruch 10, ferner mitfolgenden Schrtten: (I) Anweisen des installateurs,
um anzuzeigen, welche derfolgenden Bedingungen bei derVorrichtung 35
gilt: (1) Geblaseeinheit ein; (2) Luftkonditioniereinheit ein; und (3)
Ofeneinhelt ein; (m) in Abhangigkeit von der Eingabe der Bedingungen (1),
(2) oder (3) beim Schritt (I), Zuordnen der Funktion des Steuerns der
Einheit, die durch die eingegebene Bedingung bestimmt ist, an den dritten
Stbuerschaltkreis; und (n) Zuordnen der Funktion des Steuerns der Einheit,
die zuvor nichtzugeordnet ist, an den ersten Steu- 40
erschaltkreis. 12. Verfahren nach Anspruch 5, wobei die die Temperatur
modifizierende Vorrichtung n unabhAngig betitig- bare und elektrisch mit
Energie versorgbare Vorrichtungen aufweist, wobei n eine Ganzzahl gleich
min- destens 2 ist wobei die Zahl der Leitungen eine Ganzzahl gleich
mindestens n + I bt und mindestens elne der Leitungen als eine
Netzspeiseleitung dient fOr jede der mindestens zwei Vorrichtungen, wobei
das Steuermittel des Thermostaten n betatigbare Steuereinrichtungen
aufweist, denen die Funktion der Steuerung von n Vorrichtungen zuzuordnen
ist, bzw. wobei das Verfahren folgende Schritte aufweist (a) Anweisen des
installateurs, um die Leitungen mit entsprechenden Anschlussen am
Thermostat zu verbinden, ohne notwendigerweise zu spezifizieren, welche
Leitungen mit welchen Anschlossen zu 



co         verbinden sind; (b) Anweisen des installateurs, um Netzspannung
an die Vorrichtung anzulegen und sine Anzeige ein- zugeben, welche der
elektrisch einschaltbaren Vonrichtungen, wenn uberhaupt, eingeschaltst ist;
(c) in Abhangigkeit von der in Schritt (b) eingegebenen Anzeige: (c.1) wenn
die eingegebene Anzeige besagt, daB keine der Vorrichtungen elngeschaltet
ist, Veran- 55       l* assen des Verbindungsaustauschmittels, um
automatisch innere Anschlusse in dem Thermostat zwischen den Anschlissen
und den Steuereinrichtungen auszutauschen, und Wlederholen der Schritte (b)
und (c); (c.2) wenn die eingegebene Anzeige die ist, dali eine beliebige
der Vorrichtungen eingeschaltet ist, 15    Zuordnen der Funktion der
Steuerung jener eingeschalteten Vorrichtung zu einer ersten der Steu-
ereinrichtungen. 13. Verfahren nach Anspruch 12, wobei n gleich 3 ist und
ferner folgende Schritte vorgesehen sind: 5         (d) in AbhAngigkeitvon
der VervollstAndigung des Schrittes (c.2), automatisches Betitigen
einerzwei- ten Steuereinrichtung und Anweisen des installateurs, um eine
Anzeige einzugeben, welche der elek- trisch oinschaltbaren Vorrichtungen
eingeschaltet ist; (e) in Abhingigkeitvon derAnzeige, die in Schritt (d)
eingegeben ist, Zuordnen derFunktion derStue- rung derVorrichtung, die im
Schritt (d) als eingeschaltetangezeit ist, an die zweite Steuereinrichtung;
10        und (f) Zuordnen der Funktion des Steuerns der elektrisch
einschaltbaren Vorrichtung, fOr welche die Steu- erfunktion nicht zuvor
eingeschaltet worden ist, an eine dritte Steuereinrichtung. 14. Verfahren
nach Anspruch 12, welches ferner folgende Schritte aufweist: 15        (d)
in Abhangigkeit von der Vervollstindigung des Schrittes (c.2),
automatisches Betatigen, in Folge, von n - 2 der verbleibenden n - I der
Kontrolleinrichtungen und Anweisen des installateurs nach Jeder solcher
Betatigung, um sine Anzeige einzugeben, welche der elektrisch
einschaltbaren Vorrichtungen eingeschaltet ist; und (e) in Abhingigkoit von
derAnzeige, die nach jeder Betitigung im Schritt (d) eingegeben ist,
Zuordnen 20        der Funktion des Steuerns der Vorrichtung, die so als
eingeschaltet angezelgt list, zu der betatigten i>
Steuereinrichtung. 15. Verfahren nach Anspruch 12, wobei ferner folgender
Schritt vorgesehen ist (f) wenn nur eine der Steuereinrichtungen ohne
Zuordnung mit der Steuerfunkton der Vorrichtung 25      geblieben istund
nureine Vorrichtung verbleibt, bei derdie Steuerung einerSteuereinrichtung
zugeordnet let, automatisches Zuordnen der Steuerfunktion nur einer
Vorrichtung zu nur elner Steuereinrichtung. Rovendications 30  1.
Thermostat6lectronique pourcommanderlefonctionnementd'un appareil
modifiantlatemphrature, d'un type comprenant une pluralite de f ils
auxquels le thermostat doit etre connect6, le thenmostat compre- nant: des
moyens d'introduction des donn6es pour permettre I'introduction manuelle de
donnees dans Il thermostat; des mayens pour 6mettre des messages
individuels dans un langage parl6 ; et des moyens pour d6livrer une suite
de sollicitations donnant a un installateur des instructions pour qu'il
ex6cute des etapes correspondantes dans une procedure d'6tablissement de
connexion electrique entre les fils dudit appareil et certains points du
thermostat et pour demander I'introduction manuelle de donn6es de reponse
grAce auxdits moyens d'introduction afin d'indiquer I'effet sur I'appareil
de l'ex6cu- tion de certaines des etapes; caracterise par: des moyens de
commando repondant a l'introduction desdites donnees de reponse
pourstructurer automatiquement le thermostat en vue d'un fonctionnement
correct pour les connexions de file effectu6es 46      par l'utilisateur,
les moyens de commando comprenant des moyens congus pour r6pondre aux
donn6es de reponse introduites et indiquant des connexions differentes des
connexions appropriees entre les fils de l'appareil modifiant la
temperature et les points du thermostat afin de commuter automatiquement
lea connexions vers des connexions corroctes. 2. Thermostat selon la
revendication 1, pour commander un appareil modifiant la temperature du
type ci- dessus comprenant au moins deux dispositifs de modification de la
temperature, susceptibles d'Otre d6- clenches individuellement, dans lequel
les moyens de commando comprennent un premier et un second circuits de
commando, et des moyens pour donner la commando au moment de la manoeuvre
de chacun 



des dispositifs modifiant la temperature a l'un des circuits de commando
respectife en reponse aux don- nees de reponse. 5S 3. Thermostat selon la
revendication 1, pour commander un appareil modifiant la temperature du
type ci- dessus prenant la forme d'un systeme HVAC (Chauffage Ventilation
Conditionnement d'Air) comprenant    EP 0 447 458 B1 une chaudiere, un
climatiseur, un ventilateur et au moins quatre f Us auxquels le thermostat
dolt etre connect6, un au moins des fils etant un fil d'alimentation commun
A la chaudiere, au dimatiseur et au ventilateur, dans lequel: le thermostat
comprend au moins quatre bornes: 6             les moyens de commando
comprennent: une premiere, une seconde, une troisieme et une quatribme
lignes de commands; un premier circuit de commande pouvant etre manoeuvre
s6lectivement pour etabliruna connexion entre la premibre et la seconde des
lignes de commande; un second circuit de commando susceptible d'Atre
manoeuvre selectivement pour etablir une 10      connexion entre la
premibre et la troisibme des lignes de commanda; un troisieme circuit de
commande susceptible d'etre manoeuvre selectivement pour etablir une
connexion entre la premiere et la quatrieme des lignes de commande ; et des
moyens de commutation pour connecter chacune des bornes A l'une des lignes
de commanda respectives et pouvant etre manoeuvres de maniure s6lective
pour modifierquelle borne est reliee A quel- 15      le ligne de commando;
les moyens de sollicitation ont pour fonction d'instruire l'installateur en
lul demandant de mettre le systeme HVAC hors tension, puis de connecter les
quatre fils aux quatre bornes sans nocessairement identifler quels fils
doivent etre connectes A quelles bornes, puis de mettre sous tension le
systeme HVAC, et ensuite de donner une indication quand le systeme a ete
mis sous tansion; 20            en repondant A la premiere indication, les
moyens de commands sont susceptibles de commander *              al premier
circuit de commando et les moyens de sollicitation peuvent agir an donnant
A l'installataur l'ins- truction d'indiquersi (1) la chaudiere est sous
tension, (2) le climatiseurestsous tension, (3) le ventilataur est soul
sous tension ou (4) si aucun des appareils parmi la chaudiere, le
climatiseuret le ventilateur n'est sous tension ; et 25            en
repondant a Vindication (1), (2), (3) ou (4) lea moyens de commands peuvent
agir an manoeu- vrant lea moyens de commutation pour modifier
automatiquement quelles bornes sont connectees A quel- les lignes de
commando jusqu'A ce qua la borne A laquelle Is f il d'alimentation est
relie soit connect6e a ladita premiere ligne de commande. 30 4. Thermostat
selon I'une quelconque des revendications precedentbs, comprenant encore
des moyens de tast des lignes pour tester lesdits fils deux par deux et
donnerune indication lorsqu'un saul des fils test~s est un fil
d'alimentation. 5.  Proced6 pour assurer lea interactions entre un
thermostat electronique et un installateur dans Is but d'ef- 35
fectuer les connexions electriques convenables sur le thermostat pour une
pluralite de flls d'un appareil de modification de temperature commande par
le thermostat, le procede comprenant les etapes suivan- ta : demander et
recevoir des indications introduites par l'installateur dans le thermostat
; et etablir une pluralite de sollicitations sequentielles d'instructions
en un langage parle commun pour y    40  donner A l'installateur des
instructions sur les etapes respectives a suivre afin de connectar
electrique- ment la pluralite des fils de l'appareil aux points du
thermostat, lea sollicitations comprenant egalement des instructions
demandant A l'installateur d'introduire dans l'appareil, en reponse, co
qu'il a observe; caracterise en ce quo: le procede est destine A Atre
utilise avec un thermostat comprenant des moyens de commands 45       pour
structurer automatiquement le thermostat en vue d'un fonctionnement correct
de l'apparell de mo- dification de temperature avec les connexions de fil
effectuees parl'installateur, les moyens de comman- de comprenant des
moyens pour commuter des connexions entre les fils et les points du
thermostat; at le procede comprend l'etape qui consiste A solliciter lea
moyens de commando pour qu'ils struc- turent le thermostat en vue d'un
fonctionnementcorrectavec des connexions de filsfaites parl'installateur 50
en reponse aux indications observees et introduites par l'installateur, et,
si les reponses observees et in- troduites par l'installateur signalent que
lea connexions faites par l'installateur entro les file et lea points ne
sont pas les connexions correctas necessaires au thermostat, en sollicitant
automatiquement les 



moyens de commutation pour modifier les connexions effectuees entre les
fils et les points. 6.  Procede selon la revendication 5, dans lequel
lesdites reponses observees parl'opirateursont introduitis manuellement
dans ledit thermostat sous forme d'indices codes de ces reponses. 7.
Procede solon la revendication 5, dans lequel lesdites sollicitations
d'instructions sont affichees sur un 17    ecran visuel. 8. Procede selon
la revendication 5, dans lequel lesdites sollicitations d'instructions sont
audibles. 5   9.  Prced6 selon larevendication5, danslequel l'appareil
modifiantlatemperatureestun systemedechauf- fage et de conditionnement
d'air& airforc6 comprenant trois unit6s command6es, A savoir une chaudiere,
un climatiseur et un ventilateur; dans lequel ledit thermostat comprend
trois circuits de commande capables chacun de commander Ie fonctionnement
de 'une desdites trois unites ; et dans lequel le proced6 comprend encore
l'etape consistant A attribuer A chacun desdits circuits de commande la
fonction de commando d'une respective desdites unites en fonction des
r6ponses ob- servees sur I'appareil par l'installateur. 10. Proc6d6 selon
la revendication 5, dans lequel ledit appareil modifiant la temperature eat
un systeme de chauffage et de conditionnement d'air A air forc6, dans
lequel le thermostat comprend quatre bornes de 15      thermostat T1, T2,
T3 et T4, quatre lignes de commando A, B, C et D, et lesdits moyens pour
modifier les connexions comprennentdes moyens de commutation manoeuvrables
pourrelleriesdites bornes aux- ditss ig nes de commande individuellementou
selon une combinaison quelconque, dans lequel ladite plu- ralite de fils
comprend quatre fils, A savoir un fil d'alimentation, un fil de
ventilateur, un fil de chaudiere et un fil de climatiseur, dans lequel
ledit procede comprend les etapes suivantes: (a) donner A l'instaliateur
l'instruction de connector les quatre fils A quatre bornes du thermostat
sans n6cessairement identifier quels fils doivent Atre connectes A quelles
bornes du thermostat; (b) donner A installateur l'instruction de mettre
l'appareil sous tension; (c) activer un premier circuit de commande entre
les lignes de commands A et B audit thermostat; (d) donner A l'installateur
l'instruction d'indiquer si oul ou non une partie quelconque de l'appareil
a ete 25         declench6e en reponse a l'etape (c); (o) en reponse a une
Indication negative de l'installateur A I'etape (d), manoeuvrer ledit moyen
de commutation pour modifier quelles bornes du thermostat sont connect6e a
quelles lignes de comman- do, et repeter l'op6ration (d); 30        (f) en
reponse A une indication positive de l'installateur A I'6taps (d),
desactiver Is premier circuit de commande et activer un second circuit de
commande entre les lignes de commande A et C; (g) donner 3 I'installateur
l'instruction d'indiquer si oui ou non une partie quelconque de I'appareil
a ete declench6e en reponse A I'etape (t); (h) en reponse a une indication
negative de l'installateur A l'tape (g), manoeuvrer lesdits moyens de
commutation de maniere quo la borne du thermostat A laquelle le fil
d'alimentation sat relie soit elec- triquement connectea A la ligne de
commande A; (i) en reponse soit A une indication positive de l'installateur
A I'etape (g), soit A la fin de l'etape (h), don- ner A I'installateur
l'instruction d'indiquer silos conditions suhvantes sont realis6es sur
l'appareil: (1) ventilateur en marche; (2) conditionneur air en marche ; et
(3) chaudibre en marche; (j) en reponse A l'introduction des conditions
(1), (2) ou (3), A I'etape (1), affecter audit second circuit de commando
la fonction qui consiste a commander l'unit6 design6e par ladite condition
introdufte ; et (k) desactiver le second circuit de commando et activer un
troisieme circuit de commands entre les lignes de commande A et C. 11.
Procede selon la revendication 10, comprenant encore les etapes suivantos:
4c        (1) donner A l'installateur l'instruction d'indiquer laquelle des
conditions sulvantes est en vigueur sur l'appareil : (1) ventilateur en
marche ; (2) climatiseur en marche; et (3) chaudibre en marche; (m) en
reponse A l'introduction des conditions (1), (2) ou (3), A I'etape (1),
affecteraudittroisieme circuit de commando la fonction qui consists a
commander l'unite designee par ladite condition introduite; et (n) affecter
audit premier circuit de commando la fonction qui consists A commander
l'unite qui n'a pas 5Dte affect6o au prealable. 12. Procede solon la
revendication 5, dans lequel ledit appareil modifiant la tomperature
comprend n dispo- sitifs pouvant etre actionnes independamment et excites
electriquement, dans lequel n eat un nombre entier egal A au moins deux,
dans lequol le nombre desdits fils est un entier 6gal A au moins n1 ot un
55       au moins desdits fils sert de ligne d'alimentation pour chacun
desdits deux dispositift au molns, dans 



lequel lesdits moyens de commando dudit thermostat comprennent n
contrdleurs susceptibles d'etre de- clenches pour etre affectes au role de
commande desdits n dispositifs, respectivement, et dans lequel    EP O 447
458 B1 ledit procede comprend les etapes suivantes: (a) donner a
l'installateur i'instruction de connecter lesdits fils auxdites bornes
respectives dudit ther- mostat sans necessairement specifier quels f ils
doivent etre connectes A quelles bornes; (b) donner A l'installateur
l'instruction de mettre sous tension ledit appareil et d'introduire une
indication 5          mentionnant si l'un quelconque desdits dispositifs
susceptibles d'etre excit~s electriquement set of- fectivement excite; (c)
en r6ponse a l'indication introduite A I'etape (b): (c.1) si l'indication
introduite mentionne qu'aucun desdits dispositifs n'est excite, solliciter
lesdits moyens de modification des connexions pour modifier automatiquement
les connexions Internes 10            dudit thermostat entre leadites
bornes et lesdits controleurs, et r6ptebr les etapes (b) et (c); (c.2) si
l'indication introduite precise qu'un quelconque desdits dispositifs est
excite, affecter a un premier desdits controleurs la fonction consistant A
commander ledit dispositif excite. 13. Procede selon la revendication 12,
dans lequel nest gagl a trois et qui comprend en outre les 6tapes sul- 15
vantes: (d) en reponse A l'execution de 'etape (c.2), actionner
automatiquement un second desdits controlurs et donner A l'installateur
l'instruction d'introduire une indication mentionnant lequel desdits
dispositifs 6lectriquement excitables est effectivement excite; (e) en
reponse a l'indication introduite A l'etape (d), affecter audit second
controleur la fonction consis- 20         tant A commander le dispositif
signale comme etant excite A l'etape (d) ; et (f affecter A un troisieme
desdits contrdleurs la fonction consistent a commander le dispositif
suscep- tible d'etre excite Aloctriquement et auquel une fonction de
commando n'a pas encore ete affect6e. 14. Procde selon la revendication 12,
comprenant encore les Atapes suivantes: 25         (d) en reponse A
l'execution de l'etape (c.2), actionner automatiquement, successivement,
n-2 des n- 1 restants desdits contrbleurs et donner A l'installation
l'instruction apres la commande de chacun des- dits controleurs
d'introduire une indication mentionnant lequel des dispositifs susceptibles
d'tre ex- cites electriquement est effectivement excite; et (o) en reponse
a i'indication introduibt apres chaque action de l'etape (d), affecter au
contrOleur offo- 30         tivement actionne la fonction consistent A
commander le dispositif ainsi signalI comme etant excite. 15. Procede selon
la revendication 12, comprenant en outre l'etape suiVante: (0) lorsqu'un
soul desdits controleurs est laisse sans affectation de fonction de
commande du dis- positif, et lorsqu'il reste un seul dispositif dont la
commando n'est pas affectee A un contr6leur, affecter 35
automatiquement audit dernier controleur la fonction consistent A commander
ledit dernier dispositif. 40 45 50 55    


