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[57] ABSTRACT

A smoke detector having variable sensitivity to smoke
levels and using one button both to test the smoke de-
tector and actuate a mode of diminished sensitivity to
smoke levels. The smoke detector 1s operable 1n a nor-
mal sensitivity mode and a diminished sensitivity mode
with rapid switching between the modes. The sensitiv-
ity to smoke levels is substantially constant when In
either the normal or diminished sensitivity mode.

38 Claims, 4 Drawing Sheets
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SMOKE DETECTOR HAVING VARIJABLE LEVEL
SENSITIVITY

“Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made
by reissue.

The present invention relates generally to a smoke
detector having the ability to temporarily change its
sensitivity to smoke levels. More particularly, the n-
vention is concerned with a smoke detector [have]
having a single button to test the smoke detector and
also to activate a temporary period of diminished sensi-
tivity to smoke levels. The change from diminished
sensitivily to normal sensitivity operation 1s also charac-
terized by a rapid switching from one smoke sensitivity
level to the other.

Various smoke detectors include the ability to oper-
ate for a short time in a silent mode during which the
smoke detector is rendered inoperative in order to
avoid false alarms associated with smoke from cooking
or from persons smoking. Other units are not rendered
totally inoperative but have a rapidly changing level of
smoke sensitivity over a temporary period of dimin-
ished smoke level sensitivity. Furthermore. current
smoke detectors having these features do not allow
testing of the operability of the smoke detector dunng
the silent period, and currently available smoke detec-
tors generate an unpleasant beeping sound during the
silent operational mode. Also. such smoke detectors
have different buttons to test the unit and to actuate the
silent mode of operation. Such units have substantial
disadvantages to the user including. (a) the user can
mistakenly push the test button generating an alarm
signal (b) the user can inadvertently push the test button
of a failed smoke detector causing the user to falsely
believe the silent mode has been activated. (c) the user
can even be confused as to the function of each of the
two buttons, or (d) the user can inadvertantly push the
silence button of a smoke detector, not get a response,
and then push the test button and additionally not get a
response since the unit been previously silenced. which
can substantially confuse the user and make him think
the detector has failed.

BRIEF SUMMARY OF THE INVENTION

One of the primary objects of the invention 1s to
provide an improved smoke detector having a single
button for both testing [operabiilty] operability of the
smoke detector and also for actuating an operational
mode of diminished sensitivity to smoke levels.

It is another object of the invention to provide a
novel smoke detector having a single button for both
actuating a mode of diminished smoke level sensitivity
and for testing the smoke detector while overnding the
diminished sensitivity mode during the testing mode.

It is further object of the invention to provide a novel
smoke detector operable in 2 mode of normal sensitivity
to smoke levels and in a mode of diminished sensitivity
to smoke levels, the sensitivity remaining substantially
constant throughout at Jeast a majority of the time per-
iod in the diminished sensitivity mode.

1t is an additional object of the invention to provide a
novel smoke detector operable for a temporary time
period in a mode of diminished sensitivity to smoke
levels and at the end of the temporary time period the
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detector switches rapidly 1o the normal mode of opera-
ton.

It 1s an object of the invention to provide an im-
proved smoke detector operable for a temporary time
period in a mode of diminished sensitivity 10 smoke
levels with the smoke alarm remaining quiet unless the
smoke level exceeds an increased predetermined smoke
level.

A feature of the smoke detector in accordance with
the invention lies in the provision of a single user button
or switch for controlling both testing of the smoke
detector and for actuating a mode of temporarily dimin-
ished sensitivity to smoke levels. Testing of the smoke
detector can be performed at all times, overriding if
necessary the mode of diminished sensitivity to smoke
levels. During this mode of diminished sensitivity the
smoke detector still acts to sense and provide an alarm
for the presence of smoke levels exceeding a predeter-
mined smoke level which is increased over the normal
mode alarm smoke level.

During the mode of diminshed sensitivity to smoke
levels. the precise amount of smoke level sensitivity 1s
maintained constant over at least a majority of the tem-
porary time period during which the diminished sensi-
tivity mode is operative. At the end of the temporary
time period the smoke detector switches rapidly back to
the normal sensitivity mode of operation.

Further objects and advantages of the present inven-
tion. together with the organization and manner of
operation thereof. will become apparent from the fol-
lowing detailed description of the invention which
taken in conjunction with the accompanying drawings
wherein like reference numerals designate hke elements
throughout the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a smoke detector con-
structed in accordance with one embodiment of the
invention;

F1G. 2 is an electrical circuit diagram of one form of
the invention:

FIG. 3 shows a control signal plotted as a function of
time illustrating the signal level of the sensitivity con-
trol element during the normal smoke detector mode
and during the temporary period of diminished sensitiv-
ity smoke level;

FIG. 4 illustrates voltage on the collector plate ver-
sus smoke obscuration percentage: and

FIG. 8§ shows sensitivity level of a transistor during
both normal and diminished sensitivity modes of opera-
tton,

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring now to the drawings and in particular to
FIGS. 1 and 2, a smoke detector constructed in accor-
dance with one embodiment of the present invention is
indicated generally at 10. The smoke detector 10 in-
cludes a single element, such as a switch 12, which can
be used to interact with the smoke detector 10 by user
actuation of the switch 12. The switch 12 1s moved
along the direction of arrow 13 into contact with a
container 14 defining an ionization chamber 16. The
jonization chamber 16 is one [exampe] example of
means for sensing smoke levels and is a conventional
unit having an Americium isotope source 17 (Am?41)
supplied by Nuclear Radiation Development, Buffalo,
N.Y. The isotope source 17 emits alpha particles desig-
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nated as 18. and the 1onization chamber 16 1s vented to
admit smoke. The alpha parucles 18 1onize the atmo-
sphere in the iomzation chamber 16 1n a known manner,
providing a conductive path between the container 14
and the 1sotope source 17. The voltage at collector plate
20 1« potentiometincally divided between the voltage at
the container 14 and the 1sotope source 17. It 1s a design
convemence that the 1sotope source 17 also functions as
one conductive terminal of the 1onization chamber 16.
The introduction of smoke into the 1onization chamber
16 causes the voltage at the collector plate 20 to change
in a known manner (see FIG. 4) such that the voltage 1s
a function of the smoke flevels] /evel in the ionization
chamber 16. In F1G. 4 the photocell used for measuring
the smoke obscuration level (as required by Underwrit-
ers Laboratory Standard 217)1s manufactured by Wes-
ton Instruments, Model No. 594R.R. Another example
of conventional sensing means is a photoelectric sensor
system.

When the user wishes to test the operability of the
smoke detector 10, the user moves the switch 12 nto
contact with the container 14; and approximately 90
microamps current flows from a battery 22 having input
terrmnal 24. This current flows through resistor 25 n
parallel with fa resistor 26 and} the base-emitter (B-E)
junction of a transistor 27 and into resistor 26. About
seventy-two micro amps of current flows into the base-
emitier (B-E) junction of the transistor 27 which in-
duces a current in the collector (C) of the transistor 27.
The resistors 28 and 26 and the transistor 27 shown in
FI1G. 2 form a test switch sensor 28 illustrated in F1IG. 1.
Once the transistor 27 1s turned on. the current source
generated at the transistor 27 1s approximately twenty
to forty milhamps, this current being dependent on the
transistor 27 DC beta. or current gain. Acting as a cur-
rent source, the transistor 27 charges a capacitor 30
through a diode 32 and substantially simultaneously
turns on a second transistor 34 through a resistor 36.
The capacitor 30. a resistor 38 and a resistor 40 1in FIG.
2 form a ume constant circuit 42 in FIG. 1, and this
circuit 42 will be discussed 1in more detail heremnafter as
part of our explanation of the diminished sensitivity
operational mode.

During the mode of testing the operability of the
smoke detector 10, an inhibiting means. such as an in-
hibit control circuit 4 shown in FIG. 1, is used for
inhibiting actuwation of the mode of [dimished} dimin-
ished sensiivity to smoke levels. Components of the
inhibit control circuit 44 include the resistor 36, a resis-
tor 46 and the transistor 34 shown in FIG. 2. The inhibit
control circuit 44 prevents the time constant circuit 42
from activating and controlling operation of the dimin-
ished sensitivity mode. In the illustrated embodiment a
Darlington transistor 48 (such as, for example, a
MPSA12, NPN transistor) acts as a control switch 80
(see FIG. 1) for acuivation of the diminished sensitivity
mode. The control switch 80 functions to determine the
current flow to a transistor 56, and along with coupled
resistors, acts as a sensitivity control 58 during the
[diminishd]} diminished sensitivity operational mode
{to be discussed in detail hereinafter).

During operation of the inhibit control circuit 44, the
transistor 34 saturates via the current flow through the
resistor 36 and pulls the base B of the transistor 48 to
about 100 millivolts. This prevents the transistor 48
from turning on and the emitter E of the transistor 56
floats at a voltage relative to the circuitry. Pin num-
bered P13 of a smoke detector chip 60 with a voltage
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comparator portion (such as. a Motorola MC14467-P1)
settles 10 fifty percent of the battery voltage (9 VDC 1n
the illustrated embodiment). or 4.5 VDC at the pin P13
The voliage comparator portion of the chip 60 com-
pares the 4.5 VC at the pin P13 with the voltage at pin
P1S. which 1s the itnput from the ionization chamber
collector plate 20. During the testing mode when the
switch 12 contacts the container 14. a circuit to ground
62 1s completed both through a resistor 64 and to a
ground 66 through the container 14. These complete
circuits therfore form a voltage divider network with a
voltage on the container 14 of about 6.08 VDC, and
thus a voltage of approximately four VDC at the collec-
tor plate 20. This voltage 1s dependent on the manufac-
turer’s calibration of the ionmization chamber 16. Conse-
quently, 1n the test mode the 4.0 VDC input from the
collector plate 20 to the pin P18 1s less than the voltage
of 4.5 VDC at the pin P13. This difference in voliage
results in the voltage comparator portion of the chip 60
outputting an alarm signal on pin P10 and P11, in con-
junction with P8, and also with P§ (LED) to alarm
generating means, such as a conventional light emitting
diode 61 and a [pieozoelectric]) piezoelectric horn 68
The horn 68 includes a pieozoelectric ceramic disk (not
shown)., such as a Kyocera No. KBS-350A-3FCS-2.
manufactured by Kyocera, Ltd., Japan. The ceramic
disk 1s mounted in a transducer socket, such as an ATM
7373, manufactured by Molex, Inc., Lisle, Ill. The trans-
ducer socket (not shown) provides an audio output 1n
coordination with the [piezolectric] piezoelectric disk.
In the preferred embodiment this push-to-test opera-
tional mode always overrides anyv other mode of opera-
von, including the normal operating mode and the
mode of diminished sensitivity to smoke levels.

In the illustrated embodiment as long as the user
maintains the switch 12 in a depressed position in
contact with the container 14, the inhibit control circutt
44 1s operative, thereby preventing the time constant
circuit 42 from controliing the diminished sensitivity
mode. Once the user releases the switch 12, current is
no longer supphed through the collector C of the tran-
sistor 27 to the inhibit control circuit 44. The transistor
34 is also shut off, the time constant circuit 42 now turns
on the transistor 48, and the mode of dimimshed
[snesitivity J sensitivity to smoke levels becomes opera-
tive. In other forms of the invention the diminished
sensitivity mode can be actuated independently of the
testing mode while still using only one button or swiich.
This could be accomplished, for example, by a simple
timing circuit such that a momentary depression of the
switch 12 actuates the diminished sensitivity mode but
requires a substantially longer contact time to enter the
test mode. In the illustrated embodiment the time con-
stant circuit 42 sets a time period of about thirteen min-
utes for operation of the diminished sensitivity mode.
The time constant circuit 42 supplies a current to the
base B of the transistor 48. Preferably, the capacitor 30
of the time constant circuit 42 1s a high quality, [low-
leakge] /low-leakage electrolytic capacitor which as-
sures an accurate time period when using high resis-
tance values for the resistors 38 and 40 of the time con-
stan! circuit 42. During operation of the time constant
circuit 42, the diode 32 blocks the discharge to ground
of the capacitor 30 back through the resistors 36 and 46
and through the transistors 34.

Once the time constant circuit 42 is actuated, approxi-
mately 0.9 microamps inittially flows into the base—e-
mitter (B-E) junction of the transistor 48,causing [its
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saturation with] i1 fo saturate with current supplied by
the components connected to the collector C. such as
resistors 70 and 72 and the transistor 56, As indicated
hereinbefore. the transistor 48 1s also the control switch
50 (see FI1G. 1) which outputs a control signal via its
saturation to contral current flow 10 the transistor 56
(also the sensitivity contro! §8). When the transistor 48
is conducting. the transistor 56 acts as an emiter—fol-
lower based on the voltage divider ratio estabhshed by
the resistors 70 and 72. In the [emobodiment} embod:-
meni of F1G. 2. the voliage divider ratio 1s such that the
transistor 48 saturates at about 0.5 VDC. causing a
potential of about 2.5 VDC to be placed at the base B of
the transistor 56. This locks the emitter E of the transis-
tor 56 at 3.0 VDC when the internal voltage setting
resistance ladder and voliage comparator of the chip 60
is strobed on. This resistance ladder has a large impe-
dance (about 1 megaohm) which appears as a current
source 10 the transistor 86, and thus the [resistance
ladder) rransistor 56 easily clamps the input pin P13 of
the voltage comparator portion of the chip 60 to about
3.0 VDC (roughly 4 the voltage of the battery 22}
When the control switch 48 is not on, the emitter E of
the transistor 86 floats; and the voltage at pin P13 re-
turns to about half of the voltage of the battery 22 when
the chip 60 strobes on. This voltage level of 3.0 VDC
{or the pin P13 corresponds to about a three percent
smoke obscuration level in the ionization chamber 16
for the following conditions: the buffered [collection
plate] collector plate 20 voliage is plotted against smoke
obscuration level in a smoke box (seec F1G. 4) with
approximately thirty-four feet per minute air flow, and
the initial voltage of the collecior plate 20 1s set 10 about
5.74 V'DC. During normal sensitivity operation a prede-
termined smoke level for alarm signal generation s
about one and a half percent smoke obscuration (also
known as optical smoke density) which is conventionally
defined in ¥¢ obscuration per foor. During the mode of
diminshed sensitivity to smoke levels, an alarm signal
will be generated if the smoke level in the ionization
chamber 16 exceeds the increased predetermined smoke
level of three percent obscuration, corresponding to
changmg the voltage on the collector plaie 20 1o less
than 3.0 VDC. This smoke signal is input to pin P15 of
the voltage comparator portion of the chip 60 and com-
pared with the voliage pin P13. This setting 1s for hght
to moderate smoke levels and suppresses alarms associ-
ated with various user generated conditions, such as, for
example, at least one of cooking smoke, fireplace
smoke, excessive water vapor from bath facilities and
from persons smoking cigarettes, cigars or pipes. In
another form of the invention the user can select differ-
ent sensitivity levels through the sensitivity contro] 58
which can include selectable different ones of the tran-
sistors 86 or resistors, such as the resistors 70 and 72.
At the end of the thirteen minute time period, dic-
tated by the time constant circuit 42, the capacitor 30
has discharged sufficiently to cause the transistor 48 to
turn off. The base junction B of the transistor 56 is then
pulied positive to the supply. The changeover from the
diminished sensitivity to the normal sensitivity smoke
detector mode occurs rapidly as illustrated in F1G. 3. In
this figure the voltage at the collector C of the transistor
48 is the control signal. The voltage behavior in F1G. 3
does give a relative measure of the behavior of the
sensitivity and is plotted over a small part of the normal
mode and over the temporary time period of the dimin-
ished sensitivity mode. At the end of this temporary
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time period the voltage for the transistor. 48 shows a
rapid decay. or a change from saturation 10 cut-off. This
rapid decay arises from the use of an [appropirate]
appropriate diminishing means. which in the 1llustrated
embodiment is amplifying means. such as the transistor
48. and comprises the operating feature of having a
small current input, a large gain and a [small gamn}
small current output. As noted in a relative manner In
F1G. 3 the resulting control signal level has a substan-
tially constant magnitude over at least a majority of the
temporary time period of operation in the diminished
sensitivity mode; and this in [turns} rurn provides a
substantially constant level of diminished sensitivity to
smoke levels over the temporary time peniod. This as-
pect is illustrated in more quantitative and absolute
terms in FIG. § which plots the emitter (E) voltage of
the transistor $6 over the temporary time period. The
change of sensitivity levels is clearly shown as one pro-
ceeds from the normal mode at 4.5 VDC to about three
volts during the diminished sensitivity mode. This fea-
ture of the invention yields a highly reliable smoke
sensitivity in the [dminished] diminished sensitivity
mode and also exhibits a rapid changeover to normal
smoke sensitivity levels. At any time the temporary
period of diminished sensitivity can be reinstituted by
the user again depressing and releasing the switch 12 to
start the thirteen minute temporary time period.

Therefore, in accordance with the present invention a
smoke detector is provided which includes a number of
features having important commercial advantages. A
user actuated switch controls both testing of the smoke
detector and engagement of an operational mode of
diminished sensitivity to smoke levels. The user can
override any other operational mode and perform tesi-
ing of the smoke detector. Once the smoke detector 1s 1n
the diminished sensitivity mode, the sensitivity to smoke
levels is substantially constant over the temporary time
period of diminished mode operation, providing a
highly reliable smoke detection sensitivity while tolerat-
ing user generated conditions, such as cooking smoke or
cigarette smoke. At the end of the temporary time per-
iod there is a rapid switching back to the normal sensi-
tivity mode of sensing smoke levels.

While preferred embodiments of the present inven-
tion have been illustrated and described, it will be un-
derstood that changes and modifications may be made
therein without departing from the invention in its
broader aspects. For example, the invention has been
illustrated in terms of a collection of discrete compo-
nents, but it is contemplated that the circuitry can be
readily embodied within an integrated circuit chip.
Various features of the invention are defined in the
following claims.

What 1s claimed 1s:

1. A smoke detector comprising:

means for sensing smoke levels and generating a sig-

nal [charcteristic} characteristic of said smoke
levels:

means for generating an alarm signal responsive to

said sensing means detecting a predetermined
smoke level;

means for user testing the operability of said smoke

detector, said testing means comprising a single
user [actuaed] actuated element adapted to cause
generation of said alarm signal: and

means for temporarily diminishing the sensitivity of

said smoke detector by increasing in said sensing
means the magnitude of said predetermined smoke
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level causing generation of said alarm signal, said
single user element further adapted 10 actuate said
diminishing means.

2. The smoke detector as defined in claim 1 wherein
said sensing means comprises at least one of an 1oniza-
ton chamber/radioactive source and a photoelectric
SENSOT System.

3. A smoke detector comprising:

means for sensing smoke levels and generating a sig-

nal characteristic of said smoke levels;

means for generating an alarm signal responsive to

sald sensing means detecting a predetermined
smoke level;

means {or testing the operability of said smoke detec-

tor. said testing means comprising a user actuated
element adapted to cause generation of said alarm
signal; and

means for temporarily dimmishing the sensitivity of

said smoke detector by increasing in said sensing
means said predetermined smoke level causing
generation of said alarm signal, said user actuated
element further adapted 1o actuate said dimimmishing
means and said user testing means overriding the
operation of said dimimishing means during the
operation of said testing means.

4. A smoke detector comprising:

means for sensing smoke levels and generating a sig-

nal [charciensuc] characteristic of said smoke
levels:

means for gencrating an alarm signal responsive to

sald sensing means detecting a predetermined
smoke level;

means for user testing the operability of said smoke

detector, said testing means operable by the user
for generating an alarm signal output to said alarm
signal means; and

means for diminishing for a temporary time period

the sensinvity of said smoke detecior by increasing
in said sensing means the magnitude of said prede-
termined smoke level causing generation of said
alarm signal, said diminishing means generating a
control signal for establishing the increased magni-
tude of said predetermined smoke level. and said
control signal having a substantially constant mag-
nitude during said temporary time period.

5. A smoke detector comprising:

means for sensing smoke levels and generating a sig-

nal [charcteristic] characreristic of said smoke
levels;

means for generating an alarm signal responsive 1o

sald sensing means detecing a predetermined
smoke level

means for user testing the operability of said smoke

detector, said testing means operably by the user
for generating an alarm signal output to said alarm
signal means; and

means for dimmishing for a temporary time period

the sensitivity of said smoke detector by increasing
in said sensing means the magnitude of said prede-
termined smoke level causing generation of said
alarm signal, said diminishing means generating a
control signal over said temporary time period and
said control signal having a slowly changing level
until the end of said temporary time period where-
upon said control signal decays rapidly causing
deactivation of said diminishing means.

6. The smoke detector as defined in claim § wherein
said diminishing means compnses at least means for
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amphfying a small current input and having a large gain
and small current output. |

7. The smoke detector as defined in claim § wherein
said increased predetermined smoke sensitivity level
comprises a moderate smoke level associated with user
generated conditions.

8. The smoke detector as defined in claim 7 wherein
said user generaled conditions comprise at least one of
cooking smoke. fireplace smoke. excessive water vapor
and persons smoking cigarettes. cigars or pipes.

9. A smoke detector comprising: means for sensing
smoke levels and generating a signal [charcternistic]
characteristic of said smoke levels:

means for generating an alarm signal responsive to

said sensing means detecting a predetermined
smoke level:

means for user testing the operability of said smoke

detecior, said testing means comprising a user actu-
ated element adapted to cause generation of said
alarm signal;

means for diminishing for a temporary time perod

the sensitivity of said smoke detector by increasing
in said sensing means said predetermined smoke
sensitivity level causing generation of said alarm
signal, said user element being a single element and
adapted to both actuate said diminishing means and
operate said testing means; and

senstiivity control means for user selection of said

increased predetermined smoke level.

10. The smoke detector as defined in claim 9 wherein
sard alarm signal means compnses a voltage compara-
tor.

11. The smoke detector as defined in claim 10 further
including alarm generating means.

12. The smoke detector as defined in claim 11
wherein said alarm generating means comprises a horn
and hght emitting diode.

13. The apparatus as defined in claim 1 wherein said
alarm signal means remains quiet unless user tested or
sald smoke levels exceed said increased predetermined
smoke level during operation of said diminishing means
or said smoke levels exceed said predetermined smoke
level during the normal operation of said smoke detec-
tor.

14. The apparatus as defined in claim 1 further includ-
ing means for mhibiting operation of said diminishing
means for a user selected time period.

15. A smoke detector comprising:

means for sensing smoke levels;

means for generating an alarm signal responsive to

said sensing means detecting a predetermined
smoke level:

means {or user testing the operability of said smoke

detector, said testing means cCoOmprising a user actu-
ated element adapted to cause generation of said
alarm signal; and

means for temporarily diminishing the sensitivity of

said smoke detector by increasing in said sensing
means said predetermined smoke level causing
generation of said alarm signal, said user testing
means overriding the operation of said diminishing
means during the operation of said testing means.

16. A smoke detector having a normal sensitivity
level and a moderate sensitivity level, comprising:

means for sensing smoke levels and generating a sig-

nal characteristic of said smoke levels:
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means for generating an alarm signal responsive to
said sensing means detecting a predetermined
smoke level:

means for user testing the operability of sad smoke
detector. said testing means operably by the user
for generating an alarm signal output to said alarm
signal means; and

means for diminishing for a temporary time period
the sensitivity of said smoke detector to said mod-
erate sensitivity level for activating said alarm sig-
nal, and said [dminishing]} diminishing means gen-
erating a control signal having a slowly changing
magnitude during said temporary time period and a
rapidly changing magnitude at the end of said tem-
porary time period., whereupon the sensitivity of
said smoke detector returns to said normal level.

17. A smoke detector comprising:

means for sensing smoke levels and generating a sig-
nal characteristic of said smoke levels;

means for generating an alarm signal responsive to
said sensing means detecting a predetermined
smoke level:

means for user testing the operabihity of said smoke
detector, said testing means COmpriSIing a user actu-
ated element adapted to cause generation of said
alarm signal;

means for diminishing for a temporary time period
the sensitivity of said smoke detector by increasing
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tially constant throughout an initial portion of said tempo-
rary diminished sensitivity time period.

23. A smoke detector comprising.

means for sensing smoke levels and generating o signal

characteristic of said smoke levels.

means for generating an alarm signal responsive to said

sensing means detecting a first predetermined smoke
level, and

means for diminishing for a temporary time period the

sensitivity of said smoke detector by increasing in said
sensing means the magnitude of said smoke level
required for generation of said alarm signal 1o a sec-
ond predetermined smoke level, said second predeter-
mined smoke level being a moderate smoke leve!
which is higher than said first predetermined smoke
level whereby said smoke detector remains refliably
operative throughout substantially the entire duration
of said temporary diminished sensitivity time period.

26. The smoke detector of claim 25 wherein said first
predetermined smoke level is about 1.59% smoke obscura-
fron.

27. The smoke detector of claim 25 wherein said second
predetermined smoke level is about 3.09 smoke obscura-
tion.

28, The smoke detector of claim 25 wherein said firsi
predetermined smoke level is about one-half said second
predetermined smoke level

29. The smoke detector of claim 25 wherein said first

in said sensing means said predetermined smoke 5, predetermined smoke level is about 1.5% smoke obscura-

sensitivity level causing generation of said alarm
signal. said user element being a single element and
adapted to both actuate said dimimishing means and
operate said testing means. and

tion and said second predetermined smoke level is about
3.0% smoke obscuration.

30. The smoke detector of claim 25 whercin said moder-
ate smoke level is a higher smoke level than that typically

sensitivity control means for user selection of said 1¢ resulting from cooking, fireplace use, excessive water vapor

increased predetermined smoke level.

18. A smoke detector comprising:

means for sensing smoke levels and generating a signal
characteristic of said smoke levels.

Sfrom bath facilities or use of tobacco products.

31. The smoke detector of claim 25 wherein sald dimin-
ishing means generates a control signal to establish said
second predetermined smoke level, said control signal

means for generating an alarm signal responsive to said 4 being substantially constant throughour generally the en-

sensing means detecting a predetermined smoke level;
and

means for diminishing for a temporary time period the

sensitivity of said smoke detector by increasing in said
sensing means the magnitudc of said predetermined
smoke level required for generation of said alarm
signal. said smoke detector remaining reliably opera-
tive throughout substantially the entire duration of
said temporary lime period.

19. The smoke detector of claim 18 wherein said prede-
termined smoke level is about 1.5% smoke obscuration.

20. The smoke detector of claim 18 wherein said in-
creased smoke level is about 3.09 smoke obscuration.

21. The smoke detector of claim 18 wherein said in-
creased smoke level is about twice said predetermined
smoke level

22. The smoke detector of claim 18 wherein said in-
creased smoke level is higher than that typically resulting
from cooking. fireplace use, excessive water vapor from
bath facilities or use of tobacco producis.

23. The smoke detector of claim 18 wherein said dimin-
ishing means generates a control signal to establish said
increased smoke level said control signal being substan-
tially constant throughout generally the entire duration of
said temporary diminished sensitivity time period.

24. The smoke detector of claim 18 wherein said dimin-
ishing means generates a control signal 1o establish said
increased smoke level, said control signal being substan-
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tire duration of said temporary diminished sensitivity time
period.

32. The smoke detector of claim 25 wherein said dimin-
ishing means generates a control signal to establish said
second predetermined smoke level, said control signal
being substantially constant throughout an initial portion
of said temporary diminished sensitivity time period.

33. The smoke detector of claim 32 further including
means for user lesting the operability of said smoke detec-
tor, both said user testing means and said diminishing
means being operable by a single user actuated element.

34. A smoke detector comprising:

means for sensing smoke levels and generating a signal

characteristic of said smoke levels;

means for generating an alarm signal responsive to said

sensing means detecting a first predetermined smoke
level,

means for diminishing for a temporary time period the

sensitivity of said smoke detector by increasing the
magnitude of said smoke level required for generation
of satd alarm signal from said first predetermined
smoke level to a second predetermined smoke level
that is higher than said first predetermined smoke
fevel: and

means for user testing the operability of said smoke

detector, said user iesting means being operalive
throughout substantially the entire duration of said
time period while said diminishing means is operative.
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35. The smoke detector of claim 34 wherein said second
predetermined smoke level 1s a moderate smoke level
higher than that typically resulting from cooking, fireplace
use, excessive waier vapor from bath facilities or use of
tobacco products.

36. The smoke detector of claim 34 wherein both said
diminishing means and said user testing means are opera-
ble by a single user actuated element.

37. The smoke detector of claim 34 wherein the sensitiv-
ity of said smoke detector remains reliable throughout
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substantially the entire duration of said diminished sensi-
Lvity time period.

38. The smoke detector of claim 34 wherein said dimin-
ishing means generates a control signal, said control signal
having a substantially constant magnitude throughou! the
entirc duration of said diminished sensitivity time period.
whereby, responsive to said control signal. the sensitivity of
said smoke detector remains substantially constant during

said diminished sensitivity time period.
* * K 3 ¥
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