
Page 1 of  32

PAPER A - 2008

PATENT AGENT EXAMINATION

PAPER A

2008

You have received from your client the attached letter and drawings describing a

mechanism for showing a missing battery in a smoke detector or carbon monoxide

detector.

Your prior art search subsequently reveals US Patent Nos. XXXX428, XXXX063 and

XXXX830.

On the basis of your client's letter, drawings, and the known prior art patents, prepare a

patent application with Disclosure and Claims using the attached drawings to cover the

invention. Claim all inventive features and, in particular, there are two distinct points of

invention to independently claim. Both independent claims are of the device type. For

each independent claim, limit yourself to 3 to 4 dependent claims, which are relevant to

the invention. The preparation of formal portions of the application, e.g. petition, is not

required.

------------------------------------------------------------------------------------------------------------------

--

Abstract: 3 marks

Title: 1 mark

Field of the Invention: 1 mark

Background of the Invention: 10 marks

Summary of the Invention: 2 marks

Brief Description of the Drawings: 3 marks

Description of the Embodiments: 20 marks

Independent Claim #1: 25 marks

Independent Claim #2: 25 marks
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Dependent Claims: 10 marks

Total: 100 marks

Dear Agent,

The advent of smoke detectors has led to the saving of countless lives each

year.  The effectiveness and decreasing costs of smoke detectors has resulted in their

widespread use.  More recently, carbon monoxide detectors have found growing

appeal and use in both residential and commercial applications.  Carbon monoxide

detectors include an active element which is sensitive to carbon monoxide, and like

smoke detectors, a loud alarm is activated upon detection of dangerous levels of

carbon monoxide.

The trend has been to make smoke and carbon monoxide detectors battery-

powered.  While there are known line-powered devices, battery-powered devices have

the advantage of not being susceptible to electrical supply brown-outs or outages. 

Battery power also provides a back-up power source for a line-powered device in the

event of loss of line power, for example, during a power outage.

The principal drawback with battery-powered detectors is the need to ensure

that the batteries have been loaded and that the batteries are sufficiently charged to

power the detector.

When a smoke detector is accidentally activated, for example from food burning

on a stove element, there is a tendency to quickly silence the smoke detector by pulling

out the batteries.  While such an action is effective to deactivate the detector, there is

always the risk that the batteries will not be replaced immediately, and as a result the

smoke detector will remain in an inactive state.

I have designed a new battery compartment cover latching mechanism which I

feel is an improvement over the prior art. The features of my invention should be

apparent from viewing the attached drawings.

The following parts list will help you with the drawings:

1. alarm device a
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2. housing b

3. active sensing element and electronic circuitry to generate alarm c

4. battery compartment d

5. battery compartment cover door e

6. battery compartment cover door hinge f

7. battery compartment cover stop g

8. battery B

9. battery terminals h

10. battery terminal slot i

11. latch j

Movable battery terminals are provided which when batteries are present in the

alarm device, move to a position which permits the battery compartment cover to be

closed, but when no batteries are present, the terminals are in a position that prevents

the cover from being closed thus ensuring that the device is not closed when

inoperative.

The movable terminals are spring contacts that are normally biassed in a

position that prevents the cover from being closed. When batteries are placed in the

compartment, the ends of the spring contacts move into a cover closing position.  The

batteries move the spring contacts laterally when placed in the battery compartment so

that the cover is not blocked from closing or being put into a closed position. 

In one form of the device, the movable terminals include apertures that receive

or block latches on the cover depending on whether batteries are present in the battery

compartment.  The latches may engage catches that lock the cover into position. In

another form of the device, the ends of the movable terminals block the cover from

closing.  The cover may include a projection that engages the terminal ends, which

ends move out of alignment with the projections when the batteries are in place. 

The cover may be hinged to the device housing, or it may be secured in another
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suitable manner, such as by a push fit or friction fit.

Both forms of my invention provide a clear indication that a battery is missing or

not present and the device is inoperative.  The cover cannot be replaced unless the

batteries are in place.

My invention is applicable to both smoke detectors and carbon monoxide

detectors which are battery powered.  In Fig. 1, the electronics and detector component

are indicated generally by reference letter "c" and the batteries in the battery

compartment are indicated by generally by reference letter "B".  Figs. 2(a)-2(c) show a

first embodiment, and Figs. 3(a) to 3(c) show another embodiment.

I feel that my invention provides a very effective mechanism for preventing the

closure of the battery compartment door in a smoke detector or a carbon monoxide

detector when there are no batteries present or a battery is missing.  This provides a

readily discernable indication that the detector is without batteries and therefore

inoperable.  My latching mechanism has the additional advantage of being simple and

inexpensive to manufacture and does not add parts or substantially increase the

complexity of the detector.

I would like to seek patent protection for both embodiments and I am not

concerned if I have to subsequently file a divisional application for one of the

embodiments.

                                                                                                                            

Duplicate copies of the drawings are provided so that you can make annotations

on one copy and add reference numerals on the other.
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UNITED STATES PATENT X,XXX,063

November 14, 1989                                         

Fawcett

BATTERY REMOVAL INDICATOR 

BACKGROUND OF THE INTENTION 

The present invention relates to a battery removal indicator for battery operated

units such as smoke detectors. 

In many safety devices, a battery for supplying power is mounted within a cover.

As a result, it is difficult to ascertain whether the battery is present or absent.  Records

have shown that two-thirds of smoke detectors which have been found not to respond

in real life fire situations were without batteries.

Accordingly, it is an object of the present invention to provide an improved

battery removal indicator which functions irrespective of the orientation of the battery

operated device.

It is a further object of the present invention to provide an improved battery

removal indicator which is unaffected by battery dimensions.

It is yet a further object of the present invention to provide an improved battery

removal indicator as above which provides two distinct visual signals.

 

It is still another object of the present invention to provide an improved battery

removal indicator as above which is relatively inexpensive to produce.
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These and other objects and advantages will become more apparent from the

following description and drawings in which like reference numerals depict like

elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a ceiling attached smoke detector with the

battery removal indicator in its deployed position; 

FIG. 2 is a perspective view of the battery compartment of the smoke detector

with the battery removal indicator in its deployed position; 

FIG. 3 is a cross-sectional view of a smoke detector with a battery in the battery

compartment and the battery removal indicator in its retracted position; and 

FIG. 4 is a perspective view of the battery compartment of the smoke detector

with the battery removal indicator in its retracted position.

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, FIG. 1 illustrates a smoke detector 10 attached to

a ceiling 12 by one or more mounting brackets 14 and fastener(s) 16 such as screw

fastener(s).  The smoke detector includes a base member 18 and a cover 20 hinged to

the base member.  Any suitable means known in the art such as one or more pin

connections may be used to hinge the cover 20 to the base member 18. 

As shown in FIG. 3, the base member 18 has a substantially planar base portion

22 and a raised lip portion 24.  A circuit board 26 is mounted to the base portion 22

using any suitable means known in the art such as a screw and threaded post system. 

The circuit board 26 may hold various components of the detector such as a horn 28, a

battery operated transducer not shown for operating the horn 28, electrical components

forming part of the circuit and one or more sensors 30 activated by heat or smoke for

energizing the transducer. 
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The cover 20 has a latch 32 for engaging a latching device 34 affixed to the

raised lip portion 24 of the base.  The latching device preferably has a groove 38 into

which the latch 32 is inserted such that a slot 36 in the latch engages a portion 40 of

the latching device 34. 

The detector 10 further includes a battery compartment 42 generally within the

base 18.  Two upraised arms 44 having engaging portions 45 are situated in the battery

compartment for holding a battery 46 in position. The battery 46 may be electrically

connected to the circuit board and the other components of the detector by

conventional electrical contacts and wires not shown. 

As shown in FIG. 2, the battery removal indicator 48 comprises a substantially

planar member positioned adjacent an end of the battery compartment 42.  The base

portion 50 of the indicator 48 has two pivot pins 52, each along an edge of the

indicator, which are received in slots 54 in the lip portion 24. The pivot pins 52 and

slots 54 enable the indicator to rotate relative to the substantially planar base portion

22.  Preferably, the indicator is hingedly mounted in the base to rotate about an axis

substantially perpendicular to the pivot axis of the cover. Alternately. the indicator could

be mounted to the base so as to rotate about an axis either parallel to or at an angle to

the cover pivot axis.

The indicator 48 preferably has a longitudinally extending portion 60 which is

sized to fit within the gap between the upraised arms. This enables the indicator to be

placed in a retracted position as shown in FIG. 4 in which it is held in position by a

battery 46. For reasons which will become more apparent hereinafter, the portion 60

may have an angled edge portion 64 for contacting the cover 20.  The base portion 50

of the indicator 48 may have any desired size. If desired, the indicator 48 may have a

substantially T-shaped configuration.
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To insure that the indicator 48 is automatically deployed when the battery is

absent, a spring member 56 is placed about one of the pins 52. The spring member 56

has an end portion 58.which overlaps a portion of the indicator such as base 50 and

causes the indicator 48 to automatically move from a retracted position to its deployed

position in the absence of a battery.

 

Suitable warning indicia 62 is preferably applied to one or more surfaces of the

longitudinally extending portion 60.  The warning indicia may be printed material on a

label adhesively affixed to the surface(s).  Alternatively, the warning indicia may be

stamped into or embossed on the material forming the indicator 48.  Still further, the

indicator 48 may be formed from a material having a different colour than that of the

cover and/or base member.

While the indicator 48 may be formed from any suitable material, it is preferably

formed from a plastic material. Similarly, the cover and base portion may be formed

from any suitable materials including but not limited to plastic materials.

 

As shown in FIGS. 3 and 4, the battery 46 when positioned in the battery

compartment holds the indicator 48 in its retracted position. When the batter is not

present, spring member 56 causes the indicator to move to its deployed position. When

the indicator 48 is in the deployed position, it acts as a strut.  The edge portion 64

contacts the cover 20 if one tries to close it and due to the different axes of rotation of

the cover and the indicator prevents latch 32 from engaging latching device 34.  The

edge portion 64 may be angled such that it engages fully with the cover 20 when the

indicator 48 is deployed. Since the cover cannot assume its closed position because of

the deployed indicator, the cover hangs down from its hinged end. 

CLAIMS OMITTED
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VISIBLE SIGNAL FOR ALARM, SUCH AS SMOKE

DETECTOR 

BACKGROUND AND SUMMARY OF THE INVENTION 

Various battery energized alarm systems are vulnerable to an unrecognised

absence of battery power.  Of course, in, the absence of the battery power the alarm

system is useless. At least one major city has an ordinance requiring the presence of

smoke detectors in hallways of apartment buildings within particular classifications. In

many instances these smoke detectors, although present as required by the ordinance,

are inoperable because vandals have removed the batteries to power their radios, etc. 

Since the battery is mounted within the cover of the smoke detector its absence readily

observable: Consequently, the tenants and operators of apartment buildings suffer from

a false sense of security by the physical presence of the smoke detector under such

circumstances.

Another situation that will occasion a similar false sense of security is where the

battery has supplied power during the operation of the smoke detector to an extent

such that it is depleted. For example, while a home owner is away from home a limited

amount of smoke may occur, sufficient to set off the smoke detector, but the cause of

the smoke not being sufficiently significant to alarm the home owner upon return.  The

smoke detector having been set off would continue to sound its horn until the battery is

depleted. Since no one was present to hear the horn, upon the home owner’s return

there is no awareness that the battery has been depleted. This, of course, may occur
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with other types of  battery operated alarm systems, as for example a sump pump

alarm, etc.

The present invention is a visible alarm apparatus which will apprise an observer

of the fact of occurrences such as those described above, which occurrences have

resulted in the lack of battery power to the alarm device. One facet of the invention is

the attaching of the cover of the alarm device to the battery by a clip so that in the

absence of the battery,  the cover will not remain in its normal location.  Another facet

of invention is the use of a signal flag which is held in a  concealed, or retracted,

position by magnetic engagement with the diaphragm of the alarm horn.  The sounding

of the horn breaks that magnetic engagement and permits the signal flag to move to an

exposed, or displaced position thus signifying to an observer that the alarm has

sounded even though the alarm is now silent as a result of a depletion of the battery

power.

DESCRIPTION OF THE DRAW1NGS 

FIG. 1 is an elevational view of a ceiling mounted smoke detector embodying the

invention; 

FIG. 2 is a bottom view of the detector of FIG 1 as seen at line 2-2 of FIG. 1; and

FIG. 3 is a section as seen at line 3-3 of FIG 2.

 

DESCRIPTION OF SPECIFIC EMBODIMENT

The illustrated smoke detector (alarm device) comprises a frame 10 and a cover

11. Frame 10 is in the form of a box open at one side, that one side being the bottom in

the embodiment as illustrated. Within the frame 10 is a circuit board 12 which holds the

various alarm components. These alarm components include a battery 13 and a horn

14. The battery is releasably engaged to a pair of electrical conductive mounting straps

16, one at each end of the battery. Thus the battery may be removed to be replaced as
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required. The horn 14 includes a ferromagnetic diaphragm 17 which is vibrated by a

transducer 18 to produce an audible signal. Also among the components mounted on

the circuit board is one (or more) of several available types of sensors activated by heat

or smoke to result in the energizing of the transducer 18 from battery 13. As thus far

described, the alarm device is conventional. 

In the prior art, various means have been employed to releasably affix the cover

11 in front of the open side of the frame l0, i.e., in the position illustrated in FIG. 1. In the

present invention the mounting of the cover on the frame is accomplished at least in part

by means which engages the battery 13. Thus in the absence of the battery, the cover

will not stay in its normal position. In the illustrated embodiment there is a clip 20 which

is secured (as by means of spot welding, etc.) to the inside of cover 11. This clip has

two arms 21 each of which engages about a respective side of the battery.  The distal

ends of the arms are curved outwardly to facilitate slipping the clip about the battery.

Preferably each arm fits about an arc of a side of the battery, the sides being

diametrically opposed, so as to normally hold the cover against displacement either

toward or away from frame 10, unless sufficient force is applied to actually produce

disengagement of the clip from the battery. 

The opposite side of the cover is held to the frame by a hinge means.  In the

illustrated embodiment this hinge means takes the form of a chain 25 connecting the

frame and the cover. The exact location of the chain, and the number of links (which

may be as few as one) will depend upon the relative configuration of the cover and

frame and their spatial relationship. Of course, such configurations and relationships

vary with different manufacturers. 

In the event that the clip 20 is disengaged from the battery 13, or in the event that

the battery is not present. the cover will hang down from the chain much in the manner
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illustrated by dot-dash lines 26 with the cover thus serving the function of a signal flag.

An observer seeing the difference of the signal flag in this position and that illustrated in

FIG. 1, would be apprised that further investigation is in order to determine the reason

for the change in position of the cover. That reason could be, of course, that the battery

13 had been removed rendering the alarm device inoperable. 

In the illustrated embodiment the smoke detector is shown as mounted on an

upper horizontal surface 28, such as a ceiling.  In the event that it were to be mounted

on a vertical surface, instructions would be supplied to position the battery side of the

frame upwardly, with the hinge side of the cover support being downwardly.  Thus with

the battery not in place, the cover will be displaced away from the frame by gravity. This

would not necessarily occur were the hinge side positioned upwardly. 

In the area in front of the horn 14, the cover has an opening 30. Immediately

behind this opening is a signal flag 31. This signal flag has a proximal end which is

connected by a pivot pin 32 to a fixed support 33.  Intermediate the proximal and distal

ends of the flag is a finger 34 which extends within the casing of the horn.  A small

magnet 35 on the end of the finger magnetically engages the diaphragm 17. In the event

that the diaphragm 17 is vibrated in the course of producing an audible signal, this

magnetic engagement is broken permitting the signal flag to pivot under the influence of

gravity down to the position illustrated in dashed lines in FIG: 3.  As suggested by the

vertical lines on the signal flag, it may be coloured red or another conspicuous colour to

better call attention to it. I have used as a magnet a one-quarter inch (0.635 c.m..)

square piece the magnetic material sold for the magnetic affixion of signs and the like,

i.e., a plastic flexible magnet strip having a ferrous magnetic powder .that forms the

magnet. Such material has a pressure sensitive adhesive on one side and its magnetic

strength is such that one square inch (6.45 sq. c.m.) has a twelve ounce (0.3402 kg.)

pull.  This has proven entirely suitable to suspend a small signal flag as illustrated from
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the diaphragm of the typical small horns employed in smoke detectors, yet insufficient to

maintain the magnetic engagement diaphragm while the diaphragm is being vibrated. 

The maximum and minimum strength required for a magnet will vary with the conditions,

as for example the size and weight of the signal flag, the violence of the diaphragm

vibration, etc. This can be readily determined empirically.

The pivotal connection of the signal flag should be on what will be the low side of

the alarm device in the event that the alarm device is mounted on a wall.  Thus gravity

can still be employed to swing the signal flag about its pivot to an exposed position.

Also, positioning of the distal end of the flag somewhat farther away from frame 10 than

is the proximal end (as illustrated) will ensure that with a wall mounting gravity will

produce the desired pivotal movement. 

Of course, either of the visual signalling means described herein may be

employed without the presence of the other. For example, the signal flag 31, etc.,

employed in conjunction with the horn 14 to provide visual indication that the horn has

been sounded could be used in conjunction with a sump pump alarm. However, their

use together in a smoke alarm, etc., provides protection against two quite different

conditions that can result in the unavailability of electrical power. 

CLAIMS OMITTED
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BATTERY SENSING MECHANISM 

BACKGROUND OF THE INVENTION

Smoke detectors are very commonly found today in buildings of all types. Some

of these smoke detectors are AC powered. Others are battery powered. Some include a

combination of AC power and battery backup power. 

Battery powered detectors, while very convenient and easy to install, have

suffered from the drawback that a user of the building might not realize the unit needed

a battery. As such, because there was no indicia of a missing battery, this condition

could persist for a substantial period of time to and including the time when a fire strikes

the building. At that point in time, the detector would of course not function and not give

out the warning it was intended to provide. 

There continues to be a need for a cost effective and reliable battery indicator

apparatus which can be incorporated into electrical units such as battery powered

smoke detectors.  In addition, there continues to be a need for a simple apparatus of

this type which readily conveys, visually, the missing battery indication to anybody

passing through or in the area where the detector is mounted. 

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.. 1 is a partly broken-away view in perspective of a smoke detector in

accordance with the present invention illustrating the characteristic of the cover hanging

open in the absence of a battery; 

FIG. 2 is a perspective view in accordance with the present invention with the



USP ‘830 Page 28 of  32

PAPER A - 2008

cover locked closed in the presence of a battery; 

FIG. 3 is an enlarged view partly in section illustrating the locking mechanism and

the interrelationships thereof in the absence of a battery; 

FIG. 4 is an enlarged view partly in section illustrating the interrelationships of the

locking mechanism in the presence of a battery; 

FIG. 5 is an enlarged fragmentary view, partially broken-away, of an alternate

smoke detector in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In a first embodiment, a battery powered smoke detector 10 is disclosed which

incorporates a battery missing indicator. The detector 10 has a latch mechanism which,

in the absence of a battery, inhibits latching of a cover to the detector. When the

detector is mounted on a wall or a ceiling, the unlatched cover hangs from the detector

or falls from the detector under the  influence of gravity if not properly latched thereto. 

This provides a visible indicator of the missing battery.

 

With respect to the figures, FIGS. 1-4 illustrate the detector 10. The detector 10

has a base 12 and a cover 14. Both the base 10 and cover 14 can be moulded of

commercially available plastics.

The detector 10, which could be either an ionization-type or a photoelectric-type

detector, is intended to be directly attached to a mounting surface via the base 12.  The

mounting surface can be either a ceiling or a wall.

 

The cover 14 can be opened for the purpose of replacing the battery B which at

least in part powers the detector. The detector 10 can be completely powered by the

battery B or it could be an AC powered unit with only battery backup. The cover 14 can

be attached to the base 12 by means of a hinge or can be completely removable



USP ‘830 Page 29 of  32

PAPER A - 2008

therefrom.

In FIG. 1, the battery is missing and, as illustrated, the cover 14 will not latch to

the base 12. This provides a visual indicium of a missing battery. In FIG 2, the battery B

is present and the cover 14 is locked to the base 12.

With respect to FIG. 3, the base 12 is formed with an interior surface 16a and an

exterior surface 16b. The exterior surface 16b is positioned adjacent the mounting

surface.

Carried on the interior surface 16a is a battery receiving region 18. In the

detector 10, the battery receiving region 18 is fixed and is not movable with respect to

the base 12. 

Adjacent the battery receiving region 18 are first and second flexible, elongated

battery retaining members 22, 24. The members 22 and 24 are integrally moulded with

the base 12.

Each of the retaining members 22 or 24 has a first end 22a, 24a at which the

respective member is attached to the base 12. Each retaining member has a second,

free end 22b, 24b.

Each of the battery retaining members 22 or 24 carries, adjacent the respective

second end, a laterally extending protrusion, 26a or 28a. The purpose of the protrusion

26a or 28a is to provide means for coupling the cover 14 to the base 12 in the presence

of the battery B.

 

Each respective protrusion 26a or 28a has a locking surface 26b or 28b. In
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addition, each has a deflecting surface 26c or 28c. As described in more detail

subsequently, the locking surfaces and the deflecting surfaces interact with members

carried by the cover 14 for the purpose of coupling that cover to the base 12.

 

The cover 14, which also can be moulded of a variety of commercially available

plastics has an internal surface 14a and an external surface 14b.  Integrally moulded

with and attached to the surface 14a are spaced-apart elongated, deflectable cover

locking members 32 and 34.

Each of the cover locking members 32 and 34 has a first end 32a, 34a at which

the respective locking member is connected to the cover 14. In addition, each locking

member has a free second end 32b, 34b.

Each of the second ends carries a laterally extending locking, engaging prong

36a, 38a. Each of the locking engaging prongs has a locking surface 36b, 38b as well

as a respective deflecting surface 36c and 38c.

As illustrated in FIGS. 1-4, in the absence of the battery B, the battery retaining

members 22, 24 are inwardly oriented with respect to the cover locking members 32, 34

and do not engage same.  Hence, in this condition, the cover 14 is not locked to the

base 12. thereby providing a visual indication of the missing battery. In this instance, the

cover will either hang open with respect to the base 12 and will not stay closed or if the

cover 14 is not hinged on the base 12, it will fall off of the base 12 under the influence of

gravity.

As illustrated in FIG. 4, when the battery B is inserted into the battery retaining

region 18 between the retaining members 22 and 24. the free second ends 22b, 24b of

each member are deflected in response to the presence of the battery B toward a
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respective one of the cover locking members 32 and 34. The degree of deflection of the

members 22 and 24 which is brought about by the battery B is extensive enough such

that when the cover 14 is then closed on the base 12, deflecting surfaces 26c and 28c

of the respective battery retaining members 22 and 24 slidably engage respective

deflecting surfaces 36c and 38c of the cover locking members 32 and 34; These two

sets of respective surfaces slide against one another as the cover 14 approaches the

base 12. This cooperative interaction in turn forces the respective free ends 32b and

34b of the cover locking members 32 and 34 outwardly away from the battery retaining

members 22 and 24.

 

When the cover 14 is essentially closed against the base 12. the locking surfaces

26b and 28b of the battery retaining members 22 and 24 slidably engage the locking

surfaces 36b and 38b of the cover locking members 32 and 34 as illustrated in F1G. 3.

To this condition the cover 14 will be locked to the base 12. This provides a visual

indication that the battery B is present in the detector 10.

As illustrated in FIG. 4, in the closed and locked condition, the battery retaining

members 22 and 24 are essentially perpendicular with respect to the surface 16a. The

cover locking members 32 and 34 in contradistinction are deflected outwardly with

respect to the battery B and form an acute angle with respect to the surface 14a.

The cover 14 can be opened by pulling a region 14a away from the base 12. 

This pulling force in turn causes the locking surfaces 26b and 28b to disengage the

locking surfaces 36b and 38b. 

It is understood, of course, that the battery B would be coupled to circuitry of the

type disclosed in the ‘695 or '044 patents noted previously for the purpose of powering

the detector 10 or providing back-up power thereto.
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CLAIMS OMITTED
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