Office de la Propriete Canadian CA 2390660 A1 2003/12/13

Intellectuell Intellectual P
du Canada Office P 2y 2 390 660
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2002/06/13 (51) Cl.Int.//Int.Cl." DO6F 58/28, DO6F 58/20

(41) Mise a la disp. pub./Open to Public Insp.: 2003/12/13 (71) Demandeur/Applicant:
CAMCO INC., CA

(72) Inventeur/Inventor:
LAPIERRE, JACQUES MICHEL, CA

(74) Agent: CRAIG WILSON AND COMPANY

54) Titre : SYSTEME DE COMMANDE POUR SECHEUSE AUTOMATIQUE
(54) Title: CONTROL SYSTEM FOR AN AUTOMATIC CLOTHES DRYER

A6

Get inlet
thermistor
reading in Voits

| y
Transform veoitage signal
to temperature

A8

3¢

38

7

1 Set Exhaust variable

to ‘BLOCKED" or
numerical value

Has temperature
gone up more than
amount 1 degF in
last 1 second?

LHO
- . Adjust Drying Cycle QOperation
Set Exhaust variable Based on Blockags value
to "NORMAL" or

numerical value

26 Display revised Drying time
basedOn Blockage value

RETURN
TO START

4
Stare Blockage information
in Processor

“

(57) Abrége/Abstract:
A control system for a clothes dryer has an inlet thermister located in the air flow system prior to the dryer drum to monitor the

Inlet temperature. This Inlet temperature signal is provided to a microprocessor which samples this temperature over time and
when this temperature exceeds a predetermined rate of increase with respect to time, the microprocessor generates an air flow

restriction or blockage signal representing an air flow restriction or blockage in the dryer vent ducting.
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CONTROL SYSTEM FOR AN AUTOMATIC CLOTHES DRYER \

ABSTRACT

A control system for a clothes dryer has an inlet thermister located in
the air flow system prior to the dryer drum to monitor the inlet temperature.
This inlet temperature signal is provided to a microprocessor which samples
this temperature over time and when this temperature exceeds a
predetermined rate of increase with respect to time, the microprocessor
generates an air flow restriction or blockage signal representing an air flow
restriction or blockage in the dryer vent ducting.



CA 02390660 2002-06-13

CWC-219

CONTROL SYSTEM FOR AN AUTOMATIC CLOTHES DRYER

Field of the Invention

The present invention relates to a clothes dryer control system for

detecting blockages in the dryer exhaust vent ducting.
Background of the Invention '

The installation of a customer's clothes dryer exhausf vent ducting Is
critical to the performance of the clothes drying appliance. Ducting that is
either too long, has too many bends or is made of very flexible material can
choke the airflow coming 6ut of the dryer and thereby cause a reduction of the
total system airflow speed through the drying chamber and out the exhaust
vent ducting. This reduction in airflow speed causes inefficient operation of
the clothes dryer heater system and may result in increased drying times for
all types of loads and fabrics.

Clothes dryers currently utilize thermistors and electronic controls to
monitor and control drying time and degree of dryness of clothes during
~ different drying cycles. U.S patents 5,291,667 issued March 8, 1994 and
5,444.924 issued August 29, 1995 disclose a method of controlling a dryer by
monitoring the air inlet temperature. When the monitored temperature
exceeds a high limit temperature value a given number of times the dyer
activates a blockage indicator.

While the use of an inlet temperature thermistor or thermostat to detect
temperatures above a high limit inlet temperatures causing heaters to turh oft
is known, there still exist a need for determining the relative air flow restriction
in the dryer vent ducting blockage prior to a high limit threshold being reached

so as to permit continuous drying operation of the clothes dryer until the air
flow restriction is corrected. '

Summary of the Invention
The present invention relates to a dryer control system that detects a

decrease in airflow speed through the dryer due to an increase in air flow
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restriction by monitoring the rate of temperature rise at an inlet temperature
‘sensor located upstream of the dryer drum.

Preferably, the control system estimates the equivalent airflow
restriction caused by the customers exhaust venting installation from
temperature signals monitored by the inlet temperature sensor.

In accordance with the present invention there is provided a control
sys'tem for an automatic clothes dryer having a clothes drying drum, an air
inlet to the drum, an air outlet from the drum, means for flowing dryer air
through the drum and heater means for heating the dryer air at the air inlet
side of the drum. The system comprises a temperature sensor for sensing
drum inlet temperature of the dryer air at the inlet side of the drum. The
system further comprises a controller responsive to the drum inlet air
temperature sensor for determining the time rate of increased change in the
drum inlet temperature and generating an air flow blockage signal when the
time rate of change of temperature exceeds a predetermined rate value.

Preferably, the inlet temperature sensor is positioned adjacent the
heating elements of a clothes dryer and upstream of the drying drum in the
direction of air flow through the dryer. The inlet temperature sensor generates
a resistance signal that is read by a circuit as a voltage signal which is sent to
a controller. The controller converts or transforms the voltage signal by a
transfer function into a corresponding temperature value. The temperature
values are processed in accordance with a detection algorithm that
determines the change in temperature at the inlet temperature sensor position
using the input signal from the inlet temperature sensor. The controller
relates the rate of temperature change to an equivalent venting exhaust
restriction and therefore, information relating to a qualitative evaluation of the
customer’s venting setup can be ascertained. This information can be

1) relayed back to the customer if he .or' she so desires by recalling the
value (or qualitative evaluation) using a dryer user interface; .

2) used subsequently by the dryer's controller to adjust displayed
estimated drying times as well as to adjust the drying control cycle functions
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with respect to the customer's venting setup; and,
3) store the information for field technicians as a quick diagnostic tool.

Brief Description of The Drawings
For a better understanding of the nature and objects of the present

invention reference may be had to the accompanying diagrammatic drawings
in which: ‘

FIG. 1 is a schematic diagram of a clothes dryer control system
according to the present invention.

FIG. 2 is a flow chart diagram of a method according to the invention
for detecting air blockage in the clothes dryer.

Detailed Description Of The invention
Referring to FIG. 1, a control system is shown for use with an

automatic clothes dryer 10 wherein the dryer itself may be of any well known
construction having a clothes drying drum 14, an air inlet to the drum, an air
outlet from the drum, and air mover or blower for flowing dryer air, as
illustrated by arrows 16, through the drum 14 and out of the dryer 10.
Generally as is well known, heater means 18, for example, an electrical
resistance heater may be provided' for heating the dryer air at the air inlet side
of the drum 14 in well known manner. It should be understood that the heater
means 18 may also comprise a combustion type of heater.

A temperature sensor or thermistor 20 is provided for sensing the
temperature of the dryer air at the inlet side of the drum 14. Preferably, inlet
thermistor 20 Is placed in any convenient position within the inlet air flow so as
to sense the temperature of the air flow without being directly influenced by
direct radiation from the heater means 18. A suitable shield for this purpose
may be provided. The signal output of inlet thermistor 20 is a resistance value
that varies with temperature. The thermistor 20 is in a circuit (not shown) that
produces a voltage signal that is coupled to a suitable control circuit in
controller or microprocessor 22 where the voltage value associated with
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thermistor 20 is converted to a temperature value. The inlet air temperature
sensed by thermistor 20 typically controls the heater means 18 to maintain the
inlet air at a predetermined substantially constant temperature. The particular
inlet air temperature is determined in accordance with the overall design of
*the dryer and may, for example, be 250 degrees F. In accordance with the
present invention this constant value for the inlet temperature may be altered
or modified during dryer operation by controlling energization of the heating
means 18 in accordance with a dryer vent ducting blockage or air flow
restriction.

A temperature sensor or thermister 24 senses the temperature of the
dryer air at the outlet side of the drum 14. Microprocessor 22 is programmed
in accordance with well known techniques to be responsive to outlet
thermistor 24 to control the operation of the heater means, preferably heating
elements, and thereby control the air temperature entering the dryer drum and
also to initiate termination of the drying cycle in accordance with the sensed
outlet temperature values.

The temperatures sensed from thermistor 18 are provided to controlier
or microprocessor 22 which is programmed to perform the functions described
below. In addition, the controller 22 controls the display of information on a
time to dry display, a dryness display , and an air blockage indicator 25.

FIG. 2 shows a flow chart of a method and functions performed by the
microprocessor 22 for detecting an air blockage or an air flow restriction in
accordance with the present invention. The control method may be initiated
at or during the starting of the dryer or once the dryer has come up to its
operating temperature chosen for a particular cycle of operation. At this point
the iniet thermistor 18 provides a reading in voltage at step 28 which is
transformed by microprocessor 22 into a temperature signal at step 30. The
microprocessor 22 at decision step 32 takes samples of the temperature
readings from the thermister 18 and measures any change or dii‘ferences In

the temperature readings. In the event that any temperature rise is less than

a rate of one degree F per second, then the microprocessor sets an exhaust
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variable control to “NORMAL” or some numerical value associated with
normal dryer operation. This normal value will be indicative of the fact the
there is no air flow restriction or blockage in the dryer vent ducting that leads
from the dryer to the outside environment. At this point, the processor at step
36 returns to the start again and proceeds to get another value for the
- therrmistor in volts to compare is with previous values. '

In the event that the decision step 32 finds that the temperature rise is
greater than 1 degree F in one second, microprocessor 22 sets the exhaust
‘variable to “blocked” or a numerical value indicative of the rate of chénge or
rise greater than 1 degree F in the last second. It should be understood that
in the preferred embodiment the rate of temperature chahge over time is 1
degree F per second. However, depending on the size of the dryer, and other
dryer design parameters, this time rate of change at which the blocked
indication will be generated may be at a different rate value. The
microprocessor 22 may then use this numerical value for an indication of air
flow restriction or blockage to adjust the drying cycle operation at step 40.
This may involve reducing the energization of the heating elements to lower.
the inlet temperature of the dryer or may resuit in the complete de-
energization of the heating elements in the event that the numerical rate value
Is greater than a predetermined rate value which indicates that there is a
complete blockage in the exhaust vent ducting which could result in unsafe
operating conditions. The microprocessor 22 then displays at step 42 a
revised drying time based on the blocked value. Accordingly, if the drying
time was to be 30 minutes and there was a partial blockage, this could be
readjusted to read 35 or 40 minutes.

' Further, the microprocessor 22 is provided with memory 23
(FIG. 1) which stores blockage information or a history of this information in
the dryer so that a technician can later determine if there had been any
problems with the air flow through the dryer vent ducting.

After this stage, the microprocessor 22 ends the blockage
detection at step 46. Alternatively, the testing could continue with new values'
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being continued to be monitored by the inlet thermister 20 so that the whole
process of air flow restriction can be modified on an ongoing basis during the
drying cycle. '

It should be understood that alternative embodiments of the present
invention may be readily apparent to a person skilled in the art in view of the
above description for the preferred embodiments of this invention.
Accordingly, the scope of the present invention should not be limited to the
teachings of the preferred embodiments and should be limited to the scope of

the claims that foliow.
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WHAT IS CLAIMED IS:

1. A control system for an automatic clothes dryer having a
clothes drying drum, an air inlet to the drum, an air outlet from the drum,
means for flowing dryer air through the drum and heater means for
heating the dryer air at the air inlet side of the drum, the system
comprising:

a temperature sensor for sensing drum inlet temperature of the
dryer air at the inlet side of the drum;

a controller responsive to the drum inlet air temperature sensor
for determining the time rate of increased change in the drum inlet
temperature and generating an air flow blockage signal when the time
rate of change of temperature exceeds a predetermined rate value.

2. The control system of claim 1 further including memory
for storing the air flow blockage signal in the dryer.

3. The control system of claim 1 wherein the air flow

blockage signal is representative of the air flow restriction in the dryer
vent ducting.

4. The control system of claim 1 wherein the controller

adjust the drying cycle time duration displayed in accordance with the air
flow blockage signal.

5. The control system of claim 1 wherein the controller

adjusts heater energization in accordance with the air flow blockage
signal.

6. The control system of claim 1 a time rate of change in

temperature greater than 1 degree F per second is representative of an
air flow restriction.
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7. A method for controlling an automatic clothes dryer
having a clothes drying drum, an air inlet to the drum, an air outlet from
the drum, means for flowing dryer air through the drum and heater

means for heating the dryer air at the air inlet side of the drum, the
method comprising the steps of:

sensing drum inlet temperature of said dryer air at the inlet side of
the drum;

determining time rate of increased change in the drum inlet
temperature; and,

generating an air flow restriction signal indicative of biockage in
the dryer vent ducting when the time rate of change of temperature
exceeds a predetermined rate vaiue.

f. The method of claim 6 further including the step of storing
the air flow blockage signal in the dryer.

8.  The method of claim 6 wherein further comprising the
step of adjusting the drying cycle time duration displayed in accordance
with the air flow restriction signal.

9. The method of claim 6 further comprising the step of

adjusting heater energization in accordance with the air flow restriction
signal.

10. The method of claim 6 wherein the step of determining
the time rate of change results in the generating step when the time rate
of change in temperature is greater than 1 degree F per second.
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