(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
25 October 2018 (25.10.2018)

(10) International Publication Number

WO 2018/193086 A1l

WIPO I PCT

(51) International Patent Classification:

GO8B 17/10 (2006.01) GO8B 25/10 (2006.01)
GO8B 17/107 (2006.01) GO8B 29/14 (2006.01)
GO8B 17/113 (2006.01) GO8B 29/22 (2006.01)

(21) International Application Number:
PCT/EP2018/060175

(22) International Filing Date:
20 April 2018 (20.04.2018)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

62/487,524 20 April 2017 (20.04.2017) US

(71) Applicant: TYCO FIRE & SECURITY GMBH
[CH/CH]; Victor von Bruns-Strasse 21, 8212 Neuhausen
am Rheinfall (CH).

(72) Imventor: PENNEY, Stephen John; 5 Frank Towell Court,
Glebelands Road, Feltham TW14 9BL (GB).

(74) Agent: WRIGHT, Howard; 4 More London Riverside,
London SE1 2AU (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: SMOKE DETECTOR AVAILABILITY TEST

interconnection PCB

Mounting Base

in situ Test
‘sandwich’

Proximity

Sensor

Detector

In situ Test head

FIG. 1

wo 20187193086 A1 | 0K 00O OO

(57) Abstract: The present invention relates to a system for testing the availability of a detector for detecting smoke. More specifically,
the present invention relates to a detector with a testing unit arranged to detect whether the detector has been covered, such that it is
unable to perform its function as a smoke detector.
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SMOKE DETECTOR AVAILABILITY TEST

Smoke detectors are subject to regular tests and modern smoke detectors
monitor internally that they remain operable. However, detectors are often
in position for considerable periods and building redecorations,
refurbishments, or other works that could generate false alarms may take
place while they are installed. When this happens, the building manager
may well take precautions to protect the site from false alarms and the
detector from being compromised by paint, dust etc. Often this protection
consists of taping or attaching a plastic bag over the detector to prevent the
ingress of contaminants. This may serve the purpose well, but it also

prevents the ingress of smoke if there were a fire.

The practice of covering the detector to protect it may be acceptable for very
short periods, but if building works continue for a long period after the initial
‘dirty” work is completed it is unlikely that the detector would be uncovered,

thus compromising the safety of the site.

Presently, in order to check whether detectors are covered, a visual
assessment is required. In this manner, an engineer performing the
assessment must walk around a protected site and perform a visual
assessment for each individual detector which is part of a system. This
method of checking the availability of detectors has been long used in the
industry of fire detection and is generally accepted as the best known

method.

In an embodiment of the invention, there is provided a smoke detector test

system, comprising: a fire alarm control panel; a smoke detector in
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communication with the fire alarm control panel; a test unit integral or
immediately adjacent to the smoke detector for detecting an obstruction that
has been placed over the smoke detector, the test unit providing a signal to
the fire alarm control panel indicating if the detector is unavailable to detect
smoke. This test unit detects the protection that has been placed over the
detector, e.g., a bag, tape, dust over, etc., and signals back to a fire alarm

control panel that the detector is unavailable to detect fire.

The test unit may comprise an assembly that plugs directly into the
detector’s existing base. This provides a proximity sensor means to identify
an obstruction in the immediate vicinity of the detector. This may also be
combined with an in situ detector test means for producing a test aerosol.
The combination of the longer clearing time of the aerosol from the detector
and the activation of the proximity sensor would give a good indication that

the detector is covered in a way that would prevent smoke access.

The description below covers a proposed approach; but the main focus is
the application of this technique for smoke detector availability detection
and not the principle of generation of proximity sensing, or mechanics of

doing this, although suggested embodiments are provided:
e The use of proximity sensor as a detector availability test apparatus

e The use of proximity sensor to initiate a secondary in situ detector tester to

validate smoke entry (or exit)

¢ The combination of test aerosol persistence in the detector chamber from an
in situ detector tester and proximity sensor output to determine that detector

air entry has been compromised.

In at least one embodiment, the test unit may be an integral part of the in
situ aerosol detector and may comprise a proximity sensor that may be a

combination of one or more of, but not limited to, several technologies,
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including capacitive, ultrasonic and/or optical.

The smoke detector may also be powered from a detection loop, the test unit
further comprising a proximity sensor, the proximity sensor operating a test

cycle utilizing power from the detection loop.

The test unit may be an in situ detector test module which is sandwiched

between the detector and the detector’'s mounting base.
Brief Description of the Drawings

Other advantages and benefits of embodiments of the present invention will
become apparent from a consideration of the following description and

accompanying drawings, in which:
FIGURE 1 shows a structural view of the present invention.
Detailed Description

In a first embodiment in accordance with Figure 1, there is provided a
detector mounted on a mounting base. The detector is provided with a
chamber arranged to allow ingress of particulates, such that smoke may be
detected. The detector is also be provided with a test unit, arranged to test
whether the detector is compromised. The test unit comprises a proximity
sensor. The proximity sensor is located on an outer surface of the detector.
The proximity sensor is driven by a controller. The controller can be a part
of the test unit or a part of the detector. The proximity sensor is arranged to
detect the presence of objects in the immediate vicinity of the detector. In
this manner, should an object, such as a bag, be placed over the detector,
the proximity sensor detects the object and the controller sends a signal to
the fire alarm control panel indicating that an object has been detected.
Alternatively, the controller sends a signal to the detector which, in turn,

sends a signal to the fire alarm control panel indicating that an object has
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been detected.

In order that the proximity sensor does not produce a false notification of
the detector being covered, the controller sends a signal to the fire alarm
control panel only after a certain amount of time (a threshold time) has
elapsed. For example, the threshold time may be five seconds, in order that
objects passing by the detector do not trigger a false notification.
Alternatively, the threshold time may be 1 hour, in order that the detector
can be temporarily protected during redecoration of a room etc. without
triggering a false notification. In this manner, the threshold time may be one
of a variety of possible times depending on the situational requirements. The
threshold time may be determined and/or altered, by a user, from the fire
alarm control panel or, alternatively, may be predefined by a manufacturer

of the detector.

In the first embodiment, the detector further comprises an in situ aerosol
tester, as part of the test unit. The aerosol tester may be of a type as
described in PCT publication no. WO/2017/060716. In this embodiment, the
proximity sensor and the in situ detector are driven from the tester
electronics (the controller), but would normally operate more frequently than
the aerosol tester. The aerosol tester can be used to confirm the presence
of a cover, as a result of a signal from the proximity sensor. If the presence
of a cover over the detector is indicated by the proximity sensor, the
controller may temporarily isolate the detector from communication with the
fire control panel. Once the detector is isolated, the aerosol tester can be
used to perform an in situ aerosol test, and finally indicate the result back
via the normal (or other) communication route. If the aerosol test indicates
that a testing fluid used in the test persists for longer than a threshold time,
then it can be determined that the egress of particulates from the chamber

has been compromised. From this, it can be inferred that the ingress of
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particulates into the chamber of the detector has also been compromised.
Specifically, in combination with the signal from the proximity sensor, it can

be determined that a cover has been placed over the detector.

In a second embodiment, the test unit comprises only a proximity sensor,
without an in situ aerosol tester. In a similar manner to above, the proximity
sensor is arranged to detect the presence of objects in the immediate vicinity
of the detector. Should an object, such as a bag, be placed over the detector,
the proximity sensor detects the object and the controller sends a signal to
the fire alarm control panel indicating that an object has been detected.
Alternatively, the controller sends a signal to the detector which, in turn,
sends a signal to the fire alarm control panel indicating that an object has

been detected.

In a third embodiment, the test unit comprises only an in situ aerosol tester,
without a proximity sensor. In a similar manner to above, when performing
an aerosol test, the persistence of a testing fluid within the chamber of the
detector can be used to indicate that the detector has been covered. In this
manner, if the detector, when being tested, indicates that smoke is present
in the chamber for a period of time which exceeds a threshold time, then it
can be determined that egress of smoke from the chamber, or generally
away from the detector, is inhibited. As such, it can be inferred that ingress

of smoke into the chamber is also inhibited.

In embodiments comprising a proximity sensor, the proximity sensor is
located in any position on the outer surface of the detector. For example, as
shown in Figure 1, the sensor is located on the head of the aerosol tester. In
this manner, the sensor is capable of determining that the detector is
covered, even if the aerosol tester is capable of performing a test. In an
alternative embodiment, the proximity senor may be placed elsewhere on

the outer surface of the detector. For example, the sensor may be located
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close to an entry point of the chamber, so as to only produce a signal if the
entry point of the chamber is covered. This reduces the chance of a false
notification if an external area of the detector is covered in such a manner

that particulates are still capable of entering the chamber of the detector.

The way that the detector is isolated and the exact control of the test would
depend on the communication protocol utilized by the fire detection system
used. Within a suggested embodiment there is an existing in situ detector
test module which is in the form of a ‘sandwich’ component between the
detector and the mounting base. All electrical connections may go through
this component, as such it would be able to temporarily suspend
communication between the detector and the fire control panel and
communicate with the panel directly to enable the generation of a
fault/trouble signal, or indicate that a test is in progress and the panel should

not generate an alarm from that detection point.

On a regular schedule (for example, daily), either determined by an on board
clock, or by signaling from the panel, the proximity sensor may operate its
test cycle utilizing power from the detection loop. Although there would be
a noticeable current draw from the test, if this were under panel control it
can be ensured that only a limited number of tests would be performed

simultaneously on any given loop.

Features of the present invention are defined in the appended claims. While
particular combinations of features have been presented in the claims, it will
be appreciated that other combinations, such as those provided above, may

be used.
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CLAIMS

I claim:
1. A smoke detector test system, comprising:
a fire alarm control panel;
a smoke detector in communication with the fire alarm control panel;

a test unit integral or immediately adjacent to the smoke detector for
detecting an obstruction that has been placed over the smoke detector, the
test unit providing a signal to the fire alarm control panel indicating if the

detector is unavailable to detect smoke.

2. The system of claim 1, wherein test unit comprises an assembly that

plugs directly into the smoke detector’s existing base.

3. The system of claim 1, wherein the test unit is an integral part of an in

situ aerosol detector.

4. Thesystem of claim 3, wherein, in response to detecting an obstruction,
the test unit is arranged to isolate the smoke detector from the fire alarm

control panel and perform an in situ aerosol test.

5. The system of claim 1, wherein the smoke detector is powered from a
detection loop, the test unit further comprising a proximity sensor, the
proximity sensor operating a test cycle utilizing power from the detection

loop.

6. The system of claim 5, wherein the proximity sensor is a combination
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of at least one or more of the following technologies: capacitive, ultrasonic

and/or optical.

7. The system of claim 5, the test unit is an in situ detector test module

which is sandwiched between the detector and the detector’s mounting base.

8. The system of claim 1, wherein the test unit provides the signal to the
fire alarm control panel if the detector is unavailable for a time period which

exceeds a threshold time.

9. The system of claim 1, wherein the test unit is arranged to isolate the
detector from the fire control panel in response to a determination that the

detector is unavailable to detect smoke.



PCT/EP2018/060175

WO 2018/193086

1/1

peay }Sa) NYIS Uj

J0susg
Awixold

JoImpues,
181 Nyis |

aseg Bununopy

L 'Ol

1019819(

£

g9d UonosUL0IBI|

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2018/060175

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO8B17/10 GO8B17/107
GO8B29/22
ADD.

GO8B17/113

GO8B25/10 GO8B29/14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO8B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X GB 2 543 065 A (THORN SECURITY [GB]) 1-4,7-9
12 April 2017 (2017-04-12)

Y page 1, lines 1,2 5,6
page 6, line 1 - page 10, Tine 1; figures
1-5

X US 2013/286391 Al (ERDTMANN MATTHEW [US]) 1,2
31 October 2013 (2013-10-31)

Y paragraphs [0008], [0009], [0012], 5,6
[0020], [0066]

X US 20157302727 Al (PICCOLO III JOSEPH 1,2
[US]) 22 October 2015 (2015-10-22)
paragraph [0030] - paragraph [0045]

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

4 July 2018

Date of mailing of the international search report

12/07/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Dascalu, Aurel

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2018/060175
Patent document Publication Patent family Publication
cited in search report date member(s) date

GB 2543065 A 12-04-2017 AU 2016335360 Al 26-04-2018
GB 2543065 A 12-04-2017
WO 2017060716 Al 13-04-2017
US 2013286391 Al 31-10-2013  EP 2844984 Al 11-03-2015
US 2013286391 Al 31-10-2013
US 2013286392 Al 31-10-2013
US 2013286393 Al 31-10-2013
US 2015116711 Al 30-04-2015
WO 2013165713 Al 07-11-2013
US 2015302727 Al 22-10-2015 AU 2015249510 Al 27-10-2016
EP 3134885 Al 01-03-2017
US 2015302727 Al 22-10-2015
WO 2015162529 Al 29-10-2015

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report

