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ABSTRACT OF THE DISCLOSURE

A safety apparatus for electric appliances which includes

a sensor for sensing that an electric appliance is operating.
An alarm coupled with the sensor, whereby an alarm 1is
lnitiated. A manually operated alarm disabling switch

permitting a person supervising the operation of the electric

appliance to temporarily disable the alarm for a predetermined
time interval.
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TITLE OF THE INVENTION:

safety apparatus for electric appliances

NAMES OF INVENTORS:

Wilbur DeVries
Debra Elm

FIELD OF THE INVENTION

The present invention relates to a safety apparatus for

electric appliances and, in particular, electric stoves.

BACKGROUND OF THE INVENTION

It 1s common for persons to be interrupted while using
electric appliances. They may be interrupted by a ringing of
a doorbell, a ringing of a telephone or they may remember a
task that they feel they can quickly complete while they wait.

A person without memory problems remembers to return to the
electric appliance after the interruption has been attended to.
A person with a memory problem may not. If a person with a
memory problem forgets to return to attend to an electric
clothes dryer, it does not present a serious safety problem.
However, if the person with a memory problem forgets to return
to attend to an electric stove, a fire may result. Some
persons with memory problems, realizing the risk, no longer use
their stoves. Persons with more pronounced memory problems

wlll continue to cook in an unsafe manner.

Swedish Application 9,102,230 teaches the use of a timing
circult which 1s coupled to the power supply for an electric

appliance. The timer must be set in order for current to flow
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to the electric appliance. Upon expiration of the time, the
flow of current to the electric appliance 1s cut off. A key

activated bypass of the timer is provided for use by persons

without memory loss.

The teachings of Swedish Application 9,102,230 are
effective to prevent fires. Unfortunately, such teachings do
not assist the person with memory loss to complete the task of
cooking, preferably without burning the food. In order to
remain in their homes persons with memory loss must be able to

complete routine household tasks, notwithstanding their memory

problems.

SUMMARY OF THE INVENTION

What 1is required 1is a safety apparatus for electric

appliances that will assist a person with memory problems to

complete routine household tasks, such as cooking.

According to the present invention there 1s provided a
safety apparatus for electric appliances which includes sensing
means for sensing that an electric appliance 1s operating.
Alarm means are coupled with the sensing means, whereby an
alarm is initiated upon the electric appliance operating.
Alarm disabling means are provided for disabling the alarm
means for a predetermined time 1interval. In the preferred
embodiment, the alarm disabling means has a manual reset switch
whereby a person supervising the operation of the electric

appliance restarts the predetermined time 1interval.

The safety apparatus, as described above, an alarm sounds
to remind the person supervising the use of the electric
appliance to return to his or her task. It will also alert the
spouse of a memory impaired person, that the electric appliance
has been turned on. When the electric appliance 1s a stove,

the task is one of stirring their porridge, turning their meat,
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and the like. The person supervising the operation of the
electric appliance can temporarily disable the alarm by
pressing the manual reset switch. There are different alarm
means that could be used. The preferred form of alarm means
1s an audible alarm, as it is easier to catch the attention of
a person in the next room with an audible alarm as opposed to
flashing lights. A different form of alarm means would have
to be used by the hearing impaired. The most practical being
a vibration pager that they could carry upon their person. Of
course, the benefits of the safety apparatus described are not
limited to persons with memory problems. Even persons without
memory problems commonly remove a pot from the stove and forget
to turn the stove element off. The safety apparatus, as
described above, would call them back to the stove if the

element was i1nadvertently left on.

Although beneficial results may be obtained through the
use of the invention, as described above, there is always a
possibility that the person using the appliance has left his
residence or is otherwise out of hearing range of the audible
alarm. Even more beneficial results may, therefore, be
obtained when switch means are provided for turning off the
stove should the alarm disabling means not be reset within a
second predetermined time interval. It should be noted that
the cutting off of the power to the electric appliance is a
matter of last resort. It i1s preferred that the person using

the appliance be assisted by the safety apparatus described in

completing the task undertaken.

There are various means for determining whether the
electric appliance 1is 1n operation. It 1s preferred that
sensors be used to monitor that fact that power is being
consumed by the electric appliance. There are various sensors

commercially available that will do this by sensing current or

voltage.

The teachings of this safety apparatus can be implemented
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in several ways. An apparatus, as described above, can be
incorporated into the manufacture of a new electric appliance
and, 1n particular, a stove. It 1s also possible to

incorporate the safety apparatus in a plug adaptor unit into

which the electric appliance is plugged.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become more

apparent from the following description in which reference is
made to the appended drawings, wherein:

FIGURE 1 is a perspective view of a plug adaptor unit

incorporating the teaching of the present safety apparatus for

electric appliances.

FIGURE 2 1s a block diagram of a preferred embodiment of

the safety apparatus for electric appliances.

FIGURE 3a, 3b, 3c are circult diagrams of the safety

apparatus for electric appliances.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment, a safety apparatus for electric

appliances generally identified by reference numeral 10, will
now be described with reference to FIGURES 1 through 3a, 3b,

3c. The teachings relating to the present invention can easily

be incorporated into an electrical appliance. The manner in

which safety apparatus 10 can be adapted for use with existing

apparatus will now be described.

Referring to FIGURE 1, the 1illustrated embodiment of

safety apparatus 10 includes a plug adaptor 12 having a male
portion 14 adapted for insertion into a residential electric
outlet (not shown) and a female portion 16 adapted to receive
a plug from an electric appliance (not shown). Plug adaptor

12 1s connected by a conductive wire 18 to a housing 20.



10

15

20

25

30

35

CA 02234112 1998-04-03

>

Housing 20 has a button form manual reset switch 22, a light

24 and a audio speaker sound grid 26 to allow sound to pass
from speakers positioned within housing 20, as will hereinafter
be further described.

Referring to FIGURE 2, there is illustrated in block form
the components that are electrically coupled with plug adaptor

12. A power consumption sensor 28 detects power consumption
by the electric appliance to let safety apparatus 10 know that
the electric appliance is operating. Power consumption sensor
28 1n this case 1is triggered by current draw. In an
application involving an electric stove, it is preferred that
sensor 28 have a 3.5 amp threshold to permit operation of the
stove clock and lights without activating safety apparatus 10.
Apparatus 10 allows the clock and 1lights to work, while

monitoring use of the stove top elements, the oven, or an
appliance plugged an electric receptacle on the stove's control
panel. Timing means coupled with sensor 28 play a role in both
an alarm means and an alarm disabling means as will hereinafter

be further described. In FIGURE 2, the timing means are

illustrated as a series of blocks representing individual
timing circuits 30a, 30, 30c, 30d each of which performs a
particular timing function as will hereinafter further be
described. Upon receiving a signal from sensor 28 that the
electric appliance is consuming power, a number of the timing
circults become active. Timing circuit 30a is connected to
light 24, a first speaker 32 and a second speaker 34. Light
24 1s 1lluminated when safety apparatus 10 is first activated
and 1s caused to flash by timing circuit 30a. Similarly, first
speaker 32 emits a 3500 hz tone when safety apparatus 10 is
first activated and continues to emit such tone as long as
safety apparatus 10 is in operation. Beneficial results have
been obtained when timing circuit 30a causes light 24 to flash
and first speaker 32 emit a tone once per second. Timing

circuit 30b is a carry over circuit which causes light 24 to

~flash and first speaker 32 to emit a tone approximately 15

seconds after current is no longer being sensed. A second
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speaker 34 serves a primary alarm function emitting a 1000 hz
audible alarm tone upon sensor 28 sensing current flow. It
is preferred that the audible alarm tone be modulated through
the use of an oscillating circuit 36. Light 24, first speaker
32 and second speaker 34 are all connected to alarm disabling

means which includes manual reset switch 22 and timing circuit

30c. By pressing manual reset switch 22, timing circuit 30c
deactivates light 24, first speaker 32 and second speaker 34
for a first predetermined time interval. Timing circuit 30c
works in a manner that is analogous to a "snooze" button on an

alarm clock. At the expiration of the first predetermined time
interval light 24, first speaker 32 and second speaker 34 will
again be operative with first speaker 32 emitting a 3500 hz

audible alarm tone and second speaker 34 emitting a 1000 hz
audible alarm tone. The first predetermined time interval is,
preferably, between 2 and 7 minutes. First speaker 32 and
second speaker 34 will continue sounding the audible alarm
warning tones until manual reset switch 22 is pressed. An
additional feature is the provision of an automatic power
cutoff switch 38 coupled to timing circuit 30d. Timing circuit
30d times a second predetermined time interval. If the audible
warning tones emitted by first speaker 32 and second speaker
34 are not acknowledged by pressing manual reset switch 22
within the second predetermined time interval, timing circuit
30d will +trigger power cutoff switch 38. The second
predetermined time interval is, preferably, between 15 and 25
minutes. Every time manual reset switch 22 is pressed, timing
circuit 30d 1is reset. A desirable option is to have an

auxiliary output 40, Auxiliary output 40 enables remote

monitoring, as will hereinafter be further described.

FIGURES 3a, 3b and 3¢, illustrate circuitry underlying the
blocks i1in block diagram FIGURE 2. The circuits were made with
commerclally available components, utilizing a series of gates
to 1mplement circuit logic. Referring to FIGURE 3a, timing

circulit 30c that includes a timing chip U3, resistors R1l, RS5,

R6, R7, Capacitor C3, and a number of gates U2c, U2c, U2d and



10

15

20

25

30

35

CA 02234112 1998-04-03

7

Ud4a which are used to implement the circuit logic. Two of the
gates, U2c and U2b, are configured as a flip-flop. Resistor
R5 and a capacitor C3 are configured to create a
resistor/capacitor time delay. Upon power up output Q14 from
timer U3 1is low, causing output 3 of gate U4a to go high.
R5/C3 ensure that timer U3 is enabled during power up in a
known condition, this results in a delay that leaves input 9
to gate U2c low. This causes output 10 of gate U2c to go high
and output 4 of gate U2b to go low. As a result input 13 into
gate U2d 1s low. Input 12 into gate U2d is, however, high
which causes output 11 of gate U2d to be high. A high output
at output 11 of gate U2d feeds into input 12 of timing chip U3,
to reset timing chip U3. A snooze button 22 effects the

operation of +timing circuit 30c as will hereinafter be

described.

Sensing circuit 28 includes resistor R2, capacitor C2,

terminal connections T1.6, T1.7, T1.8 and a gate Ula.
Capacitor C2 serves to provide a steady output, notwithstanding
the alternating current input. When current flows output 3 of

gate Ula goes to high.

Timing circuit 30b includes diode D2, resistor R18, and
Capacitor C4. When current flows through timing circuit 30b,
capacitor C4 acquires a charge. The use of diode D2 1in
combination with resistor R18 results in capacitor charging
quickly, while discharging relatively slowly. This provides
a 15 second carry over as capacitor C4 discharges after the

flow of current 1s terminated.

Gate Uld controls the alarm portion of the circuit. Input

12 of gate Uld comes from output 3 of gate Ula of sensing
circuit 28 via timing circuit 30b. Input 13 of gate Uld comes
from output 10 of gate U2c of timing circuit 30c. When input
13 1s high and input 12 is high, output 11 of gate Uld goes to

low i1nitiating the alarm.
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The alarm portion of the circuit includes timing circuit
30a, light 24, first speaker 32, second speaker 34 and
oscillator 36. Timing circuit 30a includes 555 flasher US,
gates U2a and U4d, resistors R20, R8, and capacitors C15, C19.
Capacitor C1l9 is used to send a pulsing transition signal

through to gate U5b which is illustrated in FIGURE 3b, and will

hereinafter be further described. Gate U5b is configqured as

a flip flop with gate U5a. Referring to FIGURE 3a, gate U2a

is used to reset 555 flasher U8. Capacitor C15 is used to
create a one or two second delay, which creates an alternative
"on" and "off" cycle of current flow to light 24, first speaker
32, and second speaker 34. First speaker 32 1s directly
connected and emits a tone during the "on" cycle. Gate U4d

turns light 24, which is illustrated in FIGURE 3¢, on and off.

The same signal also feeds 1into oscillator circuit 36 which
effects output of second speaker 34. Oscillator circuit 36
includes 555 flasher U7, capacitor C5, resistor R9, gates U4b
and Ud4c. Output from 555 flasher U8 feeds i1nto reset for 555
flasher U7. Capaclitor C5 1is used to create a 1000 hz tone.
Gates U4b and U4c are used to control the power input to second
speaker 34.

When snooze button 22 is pressed and then released inputs
12 and 13 of gate U2d go to high, making output 11 of gate U2d
go to low starting timing chip U3. When timing chip U3 times
out, Q14 of timing chip U3 goes to high, forcing output 10 of
gate U2c to high, output 4 of gate U2b to low and output 11 of
gate U2d goes to high stopping and resetting timing chip U3.
The alarm condition 1s, of course, only disabled when timing
chip U3 1s timing. The stopping and resetting of timing chip

U3 results in the resumption of the alarm.

A portion of the circuit, identified by reference numeral
40, provides for central monitoring of the use of the electric
appliance. Auxiliary output circuit 40 includes gates Ulb and

Ulc. When current is sensed a low signal 1s sent to gate Ulb,

when an alarm condition is sensed a high signal is sent to gate
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Ulc. This 1s a useful function in a seniors residence where
the use of the stove in each unit can be monitored from a
central location. The monitoring can be accomplished in a
number of ways, three of which are illustrated; light emitting
diode D4, opto-isolator U9 and relay JwWD-171-14.

Referring to FIGURE 3b, there is illustrated timing
circuit 30d and stove shut off 38. Timing circuit 30d includes
timing chips U10, Ull, gates U5a, U5b, U5d, U6a, Uéb, Uéc, Uéd,
resistors R10, R12, R13, R17 and capacitors Cl1l6, C17. Timing
chip Ul0 is a 30 minute timer. Timing chip Ull is a 7.5 minute
timer. Output Q14 of timing chip Ul0 is low, which causes
output 3 of gate U6a to go high. R12/C16 ensure that timer U1l0
is enabled during power up in a known condition, this results
in a resistor/capacitor delay after which input 9 to gate Ué6c
also goes to high. When snooze button 22 is pressed, output
4 of gate U6b goes to high, which makes input 13 to gate U6d
high. Gate U6d starts and resets timing chip U10. Input 12
to gate Uéd comes from the other portion of timing circuit 30d.
An alarm condition exists when current is present, but the
snooze button has not been pressed. The alarm condition resets
and starts timing chip Ull timing. Initially output Q12 of
timing chip Ull is low, causing output 11 of gate US5d to go to
high. However, after timing chip Ull times out, output Q12
goes to high, causing output 11 of gate U5d to go to low.
Capacitor C20 provides for the transition from high to low of
input 1 to gate US5a. The presence of current causes input 6 of
gate U5b to go to low, causing output 4 of gate U5b to go to
high. This makes input 12 into gate U6d high, with input 13
of gate U6d already high, output 11 of gate U6d goes to low
resetting and starting timing chip Ul10. D8 and C21 ensure that

timing chip U10 is not running on initial power up.

An alarm condition exists when current is present
indicating that the stove is operational and the snooze button

has not, as yet been pressed. This alarm condition to input

12 of timing chip Ull, resets timing chip Ull and starts the
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7.5 minute timer timing down. The presence of current causes
input 6 of gate U5b to spike low, causing output 4 of gate US5b
to go high. When output 4 of gate U5b goes to high, input 12
of gate U6d goes to high. Input 13 to gate U6d is already high
when the stove 1s on, which causes output 11 of gate U6d to go
to low resetting timing chip Ul0 which starts timing down.
Should no further alarm conditions reset timing chip U1l1, it
times out spiking down input 1 to gate US5a causing output 3 of
U5b to go to high. This causes output 4 of gate US5b to go to
low, resetting timing chip Ul0. As long as the stove has not

been turned off, timing chip U1l0 will then time down.

If the snooze button 22 is not pressed to reset timing
chip Ul0, the circuit shuts the stove off when timing chip U10
times out. Stove shut off 38 includes gate U5c, resistors R10
and opto-isolators Ul4 and terminal switches T2.1 and T2.2.
When output 4 of gate U6b is high, output 10 of gate USc is
low. When timing chip Ul0 times out, output Q14 goes to high,
causing output 3 of gate U6a to go to low, causing output 10
of gate U6c to go to high and output 4 of gate U6b to go to
low. When output 4 of gate U6B goes to low, output 10 of gate
USc goes to high with opto-isolators Ul4 and terminal switches
T2.1 and T2.2 shutting the stove off.

There are a number of different products which stem from
this invention. There can be a simple reminder, to remind a
keep a person in close proximity to remain on task. There can
be a call back feature, to call a person who may be at a
distance and alert others in the house, usually the spouse.
There can be an automatic shut off feature, that shuts the
appliance off should the memory impaired person not respond to
a call back within a specified period of time. What features
are required depend upon the degree of impairment of the
individual. For severely impaired individuals, alerting the

spouse or others in the house can be of importance.

It will be apparent to one skilled in that art that
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a timer may be directly coupled with sensor 28. With this
construction the timer, times a predetermined time interval
upon receiving a signal from sensor 28. The alarm could be
coupled with the timer to provide an audible tone upon
receiving a signal from the timer that the predetermined time
interval had expired. The timer would have a manual reset
switch and would operate substantially as described above. £
will also be apparent to one skilled in the art that other
modifications may be made to the illustrated embodiment without

departing from the spirit and scope of the invention as
hereinafter defined in the Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A satety apparatus for electric appliances, comprising:

sensing means for sensing that an electric appliance 1is
operating;

auditory alarm means coupled with the sensing means,
whereby an alarm 1s 1inltilated upon the electric appliance
operating, the alarm continuing as long as the electric

appliance continues to operate; and

alarm disabling means for disabling the alarm means for
a predetermined time i1nterval while the electric appliance 1is
operating, the alarm disabling means having a reset switch

whereby the predetermined time interval 1s restarted.

2. A satety apparatus for electric appliances, comprising:

sensing means for sensing that an electric appliance is
operating;

an auditory alarm means coupled with the sensing means,
whereby an alarm 1s 1nitiated upon the electric appliance

operating;

alarm disabling means for disabling the alarm means for
a first predetermined time interval while the electic appliance
18 operating, the alarm disabling means having a reset switch
whereby the first predetermined time i1nterval is restarted; and

P

swltch means for turning off the electric appliance should

the alarm disabling means not be reset within a second

predetermined time i1nterval.

3. The safety apparatus for electric appliances as defined in

Clailm 2, whereln the sensing means senses power consumption of

the electric appliance.

4. The safety apparatus for electric appliances as defined in
Claim 3, whereln power cconsumption 1s monitored by sensing one

of current and voltage.

5. A safety apparatus for electric appliances, comprising:
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a power consumptlon sSensor;
an audible alarm coupled with the sensor, whereby an
audible alarm tone 1s 1nitiated upon the electric appliance

operating;

alarm disabling means for disabling the alarm for a
predetermined time interval, the alarm disabling means having

a manual reset switch whereby a person supervising the

operation of the electric appliance restarts the predetermined
time interval; and
swiltch means for turning off the electric appliance should

the alarm disabling means not be reset within a second

predetermined time 1nterval.
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6. A safety apparatus for electric appliances, comprising:
a plug adaptor having a male portion adapted for insertion

into a residential electric outlet and a female portion adapted

to receive the plug from an electric appliance;

a power consumption sensor being electrically coupled with
the plug adaptor, whereby power consumption by the electric
appliance 1s monitored;

an audible alarm coupled with the sensor, whereby an
audible alarm tone 1s 1nitiated upon the electric appliance
operating;

alarm disabling means for disabling the alarm for a
predetermined time interval, the alarm disabling means having
a manual reset switch whereby a person supervising the

p—ve

operation of the electric appllance restarts the predetermined

time 1nterval; and
switch means for turning off the electric appliance should

the alarm disabling means not e reset within a second

predetermined time 1interval.



CA

02234112 1998-04-03

2



02234112 1998-04-03

CA

T30 AIWIY
INYS SAOLS UOTIUDIAJR UON

IOARTTTOE0 Tty

QZOQUR

|._..l ADN0 AJIRWD

038 CT
$

andiana
AIRTITIXTE

O




02234112 1998-04-03

CA

\ .
.. | NEE6OY -
|
- | — X0T H_H..?ﬂ
T
_ - T T =TT T
A4S H
z ZWeZ0O0USR
ASZ Jnpit _ 1 ™S
ST
93 _ 1
YEWIL AVISQ 2
/ NIR . oY NIH Z w M0T
. —— JTureiad 0281 -ﬂou Hm#mwmw MMsocoﬁ o z e
A
H |
LT-LY¥ .._v N\
AT+

dLl¥d HE5YId JdS T

b

— . | ) ALHUBE JueINST - w
pug TeruoT3do

HNJSSSUNT

AQT h:ammmmov T%ds50

STo m—

in mmD

.ﬁ
=
-
™
—
+
<
L
.
<
r~
-
oo
-
s
‘ ! c0
~
£
X
&

ATl >NT 7T 85 THNT 40T
— gy 00T N pIn | NEEE0Y | 2o
ST A4 —
\IUu=sI1IND
TND 2O ] X
. ¢ ADZ?e
HO 7y JdTYasEo
dqiT Ine xny 7T 9TY
1N m". w
; 1/ 8O o4
N ) 5" 1L
AT - | 3 JDSUSS IUSIIND
1 e Y T [ Vi
AZTH+ uxers' AP T+



02234112 1998-04-03

CA

“h

Hi 2% 0 EJ0N
_ P4 uT
[P
r,,||8 INO
1° 2L

ZH-T "£€¥-%

\azooug [

T

F 1

N
_bmﬂ+

_ LIS

|

IRTAR

AN 1

X001
LTY

6
8BT> NE

Q0T
A

HHEH0V
0T —m -
NEE60F —
osn
' 30T anT -
- & -
- ——m £ =910
T ZTY
g Y090 ¥I! 2gn ALV
Sis ,‘. ~ &
t CTO AZT+ "
M z 10
0TO
51
oy @ 4
—a |
b1 [Xa} AZT+
5o [91 - ZH-T 'Za-D
AT N. : { | \8zo00us
I Y ATECQ T qon
. 1a-1
OMTJ  LESHY - o ] ‘iusaamo
S AoTa/ ITHID AL T :
BS AEL 60T
C1¥ ‘-—————— -
i
MYTO0F H 127
o z XECE0 P
il 8
— -Teh g
u’ T NS - T
AZT+
Z18 B X040 AnT -
010
£ rt“mwv ced
§0
£ AZT+
30 |91 AZT+
e
o
A0 tes
ONTTD  LHSHH i
HOMTD/ THTD A 2! — 3
T3
TTIQ W I 17y

TBUT UTW §° 7



02234112 1998-04-03

CA

¢ HINDII

LLH

SPOSALN

AZT+

dLIZTRLE

]
A\

%) ,
’-
Z L Wuge gpT
: ]
A CTYH

ANl ANT"

P} £N
£1O cTO

¥1 T I

A0T7°

Z0
17O

C
L
%
ZPOEI0OM AN AZT+

= CODBNT BCHATIST

st )

<d

T.L

L
AN 407"
11
310 60
rl
N
AZT+
AT
e
pid HSY1d
Xew SI3I3eM SL A 0T
P TIL
26
£ 1L
25
2T TLYLIEN

X F—X

JYADET



INPOZE

A2

L__ 15 sec

CArry ovear

2-7 minute
Eimex

z
Non attention
Limer

1000 RHZ
osclllartor

Stove shut
off




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

