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(54) SKILIFT CHAIR WITH HEATING SUSBSYSTEM AND CONTROL METHOD FOR HEATING
SUBSYSTEM OF SKI LIFT CHAIR

(57) A skilift chair comprising a seat (S) with a seat
back and a rail (R), provided with a heating system with
an electric heater (G), according to the invention is char- |
acterised in that the heating system is provided with a z "”‘ ] ™
channel (P), comprising a fan powered by an engine (D) 3
an traced in at least one part of the rail (R) via a region L \ <
(H), adapted for giving a support to hands. The heater G ™ -
(G)is placedin a chamber (K), comprising a medium with °
a high heat capacity, via which runs the channel (P) pro- P
vided with at least one bimetallic thermal. A first temper-
ature sensor (T1) is placed in the chamber (K). A second
temperature sensor (T2) is placed in the region (H). The
heating system is provided with a measurement-control
system (M), connected to the first temperature sensor
(T1), and to the second temperature sensor (T2) and to I l
the engine (D), and is powered from a power back up 7
system (C) comprising a battery of supercapacitors, con- van
nected to a charging system (Z) provided with a connec- b ==
tor. The heater (G) is connected to the charging system /’r

|
|

T2

(Z) and to the power back up system (S) via a circuit

comprising a controlled key (L) connected to the meas- ¢ g
urement-control system (M). The object of the invention

is also a method for controlling a heating system.
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Description

[0001] Present invention concerns a ski lift chair pro-
vided with a heating system and a method for controlling
a heating system of a ski lift chair.

[0002] From the American patent application publica-
tion no. US20080282928A1 there is known a heated ski
lift chair provided with elements heating a passenger’s
hands. The ski chair is provided with a first power source
comprising a photovoltaic cell and a second power
source - a battery. A disadvantage of this solution is a
troublesome battery charging under conditions in which
incident solar radiation (insolation) is insufficient. Such
charging would require an additional infrastructure, be-
cause a battery capacity suitable for placing on the ski
chairs is insufficient for the whole day, and a charging
speed is insufficient for charging in short time intervals
near stations, where a power supply can be easily pro-
vided.

[0003] In the European patent application published
under no. EP3197740, a use of supercapacitors as elec-
trical energy storages in ski lift chairs without a power
supply is disclosed. Those supercapacitotrs are charged
in designated areas and they are storing the electric en-
ergy, used while in motion when there is no access to
external power sources. The chairs are provided with
wire connectors or wireless connectors, enabling con-
necting - drawing energy from external power supply sys-
tems during the move of the chair. In the invention de-
scription an application of an electrical energy stored in
supercapacitors i.a. for power supplying to heaters is dis-
closed. A disadvantage of this solution is that the heater
and controlling elements are powered from one power
source. Such solution does not provide sufficient energy
resources to ensure a comfort during longer routes and
itis connected with arisk of cutting off a controlling system
from the electric energy during a fast discharge.

[0004] The objective of the invention is to provide a ski
lift chair with a safe and reliable heating system of hands
operating without external power supply during breaks
between charging in charging points.

[0005] A skilift chair comprising a seat with a seatback
and arail, provided with a heating system with an electric
heater according to the invention is characterized in that
the heating system is provided with a channel, compris-
ing a fan powered by an engine and traced in at least
one part of the rail via a region adapted for giving a sup-
port to hands. The heater is placed in a chamber, com-
prising a medium with a high heat capacity, via which
runs the channel which has atleast one bimetallic thermal
valve. Such configuration enables to separate the medi-
um in the chamber which is heated to a temperature ex-
ceeding a comfort temperature, or even threatening a
burninjuries of hands and bodies of the passengers, and
consequnetly ensures their safety. Even if an air in the
channel will heat up to the temperature threating the com-
fort or a health, a circulation thereof will be cut off by the
thermal valve. In said chamber a first temperature sensor
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is placed, and in said region a second temperature sensor
is placed. Furthermore the heating system is provided
with a measurement-control system, connected to the
first temperature sensor, to the second temperature sen-
sor and to the engine. The measurement-control system
is powered from a power back up system comprising a
battery of supercapacitors. The power back up system
is connected to a charging system provided with a con-
nector connectable to external power supply systems
while ski lift chair is in motion. The heater is connected
to the charging system and to the power back up system
via a circuit comprising a controlled key connected to the
measurement-control system. Such configuration ena-
bles, in short time intervals in which the charging system
is connected to a ski lift infrastructure, storing thermal
energy in the chamber and charging the power back up
system. During motion of the chair, after disconnecting
the power, a possibility of regulating a rate of a heat con-
sumption from the chamber by regulation of engine
speed is obtained, pursuant to displays of the tempera-
ture sensors. In asituationwhen energy reserve remains,
they can be used for heating up the heater from a power
back up system.

[0006] Preferably, the chair is provided with a resist-
ance wire, provided in the region, connected to the power
back up system via a second key controlled from the
measurement-control system. In such configuration the
electric energy reserve can be provided directly to the
region, not via the heater, neither the channel nor the fan.
[0007] Preferablythe chamberis placed underthe seat
or behind the seat back, so that it is completely isclated
from the passengers, both during a ride and during a
boarding and an alighting.

[0608] In a method for controlling a heating system of
a ski lift chair to maintain a set temperature, according
to the invention, a ski chair according to the invention is
used and a measurement-control system reads a tem-
perature from the first sensor and the second sensor.
Engine is switched on when the reading of the tempera-
ture from the first temperature sensor is higher than a
pre-defined value whereas the reading from the second
temperature sensor is lower than the set temperature.
[0009] Embodiment of the invention has been de-
scribed with reference to the drawings, wherein Fig. 1
shows a schematic diagram of the heating system in the
chair according to the invention, while Fig. 2 shows the
chair with the heating system installed.

[0010] The skilift chair in the embodiment of the inven-
tion is shown in Fig. 2. The chair comprises a seat S with
the seat back and arail R with a heated region H providing
the supportto hands. Via the rail R with the region H runs
a channel P of the heating system for guiding hot air.
[0011] The schematic diagram of the chair with the
heating system is shown in Fig. 1. The heating system
is provided with an electric heater G placed in the cham-
ber K, located under the seat, comprising a slack wax,
which is the medium with the high heat capacity. The
heating system is provided with the channel P, compris-
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ing the fan powered by the engine D and traced via the
rail R. The channel P comprises rotary joints enabling
connection to the rail R. inside the rail, the channel P is
traced via the region H adapted for giving the support to
hands. In the channel two bimetallic thermal valves are
provided - thermostats at the input and at the output.
[0012] As a filling of the chamber different mediums
with the high heat capacity can be used, including typical,
although due to temperature range and working condi-
tions a water will be a rather troublesome solution. Both
conventional substances as well as PMC mediums
(phase-change materials) can be used, enabling addi-
tionally a utilisation of an energy of phase transitions. For
the latter, which includes also the slack wax, higher ca-
pacities at small weight are obtained.

[0013] The first temperature sensor T1is placed inthe
chamber K, and the second temperature sensor T2 is
placed in the region H.

[0014] Both sensors are connected to the measure-
ment-control system M by a wired connection in the
standard 12C providing an error-resistance in a wide
range of working conditions. Also other connections are
permitted, including wireless. The measurement-control
system M provides a control signal and powering of the
engine D, which drives the fan placed in the channel P.
In this way, the measurement-control system M is used
for regulation of the rate of a heat consumption from the
chamber K.

[0015] The measurement-controlsystem Mis powered
from the power back up system C, comprising a battery
of supercapacitors and connected to a charging system
Z having a connector connectable to external power sup-
ply while the chair is in motion.

[0016] The heater G is connected to the charging sys-
tem Z and to the power back up system S via a circuit
comprising a controlled key L connected to the measure-
ment-control system M.

[0017] Additionally the region H can be provided with
a heating resistance wire connected (not shown in the
drawings) to the power back up system C via a second
key controlled from the measurement-control system M.
Such solution enables providing a possible excess of the
electric energy directly to the region H in conditions, in
which the thermal energy stored in the chamber K wiill
prove to be insufficient.

[0018] The chamber K, due to its fast heating, should
be placed out of the range of the passengers - advanta-
geously under the seat S or behind the seat back.
[0019] The system according to the invention enables
temperature regulation to a given value in a simple way
- by means of the fan controlled by the engine D and the
first and the second temperature sensors. By means of
the measurement-control system M the temperature
from the first temperature sensor T1 and from the second
temperature sensor T2 is read and the engine D is
switched on, when the reading of the temperature from
the first temperature sensor T1 is higher than the pre-
defined value and the reading from the second temper-
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ature sensor T2 is lower than the set temperature. If the
reading from the sensor T1 falls below the pre-defined
value it means that the thermal energy is running out and
spending the energy on a move of the engine D is un-
reasonable. Then if the chair is provided with the resist-
ance wire, and still there is an electric energy reserve, it
can be used for heating the region H directly by the re-
sistance wire.

[0020] An optimal pre-defined temperature value de-
pends on the chair size and the channel length. In most
constructions tested by the inventors this value was in
the range from 20 to 40° C.

[0021] The invention provides the ski lift chair with safe
and reliable system for heating hands, which can be pow-
ered by dedicated systems in chosen regions, e.g. on
the stations, thanks to what the bigger changes in infra-
structure are avoided. The storage of the energy in the
form of heat and not just only in the form of the electric
energy, enables to store it more and use it more effec-
tively. The use of the channel enables to move away the
energy storage from the passengers and to reduce the
risk of burn injuries.

Claims

1. Askilift chair comprising a seat (S) with a seat back
and a rail (R), provided with a heating system with
an electric heater (G), characterised in that
the heating system is provided with a channel(P),
comprising
a fan powered by an engine (D) and said channel
(P) runs inside at least part of the rail (R) via a its
region (H), adapted for giving a support to hands,
the heater (G) is placed in a chamber (K), comprising
a medium with a high heat capacity, wherein via said
chamber (K) runs the channel (P) which has at least
one bimetallic thermal valve,
in the chamber (K) it has a first temperature sensor
(T1), in the region (H) it has a second temperature
sensor (T2), and furthermore the heating system is
provided with a measurement-control system (M),
connected to the first temperature sensor (T1), to
the second temperature sensor (T2) and to the en-
gine (D),
and powered from a power back up system (C) com-
prising a battery of supercapacitors, connected to a
charging system (Z) having a connector connectable
to external power supply systems while the ski lift
chair is moving,
wherein the heater (G) is connected to the charging
system (Z) and to the power back up system (C) via
a circuit comprising a controlled key (L) connected
to the measurement-control system (M).

2. The skilift chair according to claim 1, characterised
inthat, it has aresistance wire, providedin theregion
(H), connected to the power back up (C) via a second
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key controlled by the measurement-control system
(M).

The ski lift chair according to claim 1 or 2, charac-
terised in that, the chamber (K) is placed underthe 5
seat (S).

The ski lift chair according to claim 1 or 2, charac-
terised in that, the chamber (K) is placed behind
the seat back. 10

A method for controlling a heating system of a ski lift
chair to maintain a set temperature, characterised

in that the ski lift chair is the ski lift chair as defined

in any of claims from 1 to 4, wherein measurement- 15
control system (M)

reads a temperature from a first sensor (T1) and a
second sensor (T2) and

switches the engine (D) on, when the reading of the
temperature from the first temperature sensor (T1) 20
is higherthan a pre-defined value, whereas the read-

ing from the second temperature sensor (T2)is lower
than the set temperature.
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