Accessories

Al detector mounting bases have wiring terminals that are
bocessible from the “room-side” after mounting the base to
bhe electrical box. The bases mount to North American
1-gang boxes and to 3-1/2" or 4" octagon boxes, 1-1/2"

(38 mm) deep. They also mount to European BESA and
1-gang boxes with 60.3 mm fixing centers. The SIGA-SB4,
SIGA-RB4, and SIGA-1B4 mount to North American 4" sq.
alectrical boxes in addition to-the above hoxes. They include
the SIGA-TS Trim Skirt which is used to cover the "mounting
ears* on the base,

Removing a detecior irom its base (excepl isolalor base)
does not affect other devices operating on the same circuit.

Standard Base SIGA-SB, SIGA-8B4 - This is the basic
mounting base for EST Signature Series detectars. The
SIGA-LED Remote LED is supported by the Stangard Base.

Relay Base SIGA-RB, SIGA-RB4 - This base includes a
relay. Normally open or ciosed operation is selected during
installation. The dry contact is rated for 1 amp @ 30 Vdc
{pilot duty). The relay’s position is supervised to avoid
accidentally jarring it cut of position. The relay base does not
support the SIGA-LED Remote LED.

The relay is controlled by the detector and cperates as
follows:
- at system power-up ~r reset, the relay is de-energized.
- when a detector is installed in the base with the power on, the relay
enargizes for 4 ssconds, then de-enargizes.
- when a detector is removed from & base with the power on, the
relay is de-energized.
- when the detector enters the alarm state, the relay is energized.

Isolator Base SIGA-1B, SIGA-IB4 - This base includes a
built-in fine fault isolator. A detector must be installed for it to
operate. The integral isolator relay is controlied by the
datector or the loop controller. A maximum of 86 isolator
bases ¢an be instafted on one circuit. The isolator base does
not support the SIGA-LED Remote LED.

The isolator operates as follows:
- a shart on the line causes all isolators to open within 23 msec.
- gt 10 msec intervals, beginning nearest the loop contraller, the
isclators ciose to provide the next isclator down the line with power.
- when the isolator next to *he short closes, it reopens within 10 msec.
fn Class A opsration, the process repaats beginning on the
ather side of the loop controller.

Ordering Information Table

Remote LED SIGA-LED - The remote LED connects to the
SIGA-SB or SIGA-SB4 Standard Base only. W features a
North American size 1-gang plastic faceplate with a white
finish and red alarm LED.

Trim Skirt SIGA-TS - Supplied with 4" bases, it can also be
ordered separately 16 use with the other bases to help hide
surface imperfections not covered by the smaller bases.

Warnings & Cautions

This detector will not operate without electrical power. As
fires frequently cause power interruption, we suggest you
discuss further safeguards with your fire protection specialist.

This detector will NOT sense fires that start in areas where
heat cannot reach the detector, Heat from fires in walls,
roofs, or on the opposite side of closed doors may nol reach
the detector to alarm it.

The heat sensor in this device only provides a source of
information 1o supplement the information provided by
photoelectric or ionization smoke detectors which may be
located nearby. The heat detector by itself daes NOT
provide life safety protection. Under no circumstances
should heat detectors be relied on as the sole means of fire
protection.

Catalag Number Description ] Carton Dims. Ship Wt
Inches {mmy} 1bs (kg)
BIGAHS Intelligent Fixed 1smperatureé Heal Delectar - CLAULC Listed
[ SIGA-HRAS Inlaﬂjlg!a_nt Flxed Temperalure/Mate-ol-Hise Heal Detcclof - 5 (127w x 3.5 {91th x 5 (127)d 51(.23)
UL C Listed .
Accessories
SIGA-SB Detaclor Mounting Base 4
| SIGA-5Be 4" Delecior Mouniing Base C/w SIGA- 13 11m Skin
SIGA-RE Detector Moynting Base w/Relay 8 (1521w x 1 {25)h x 6 {152)d 2 {.09)
SiGA-RB4 I Devector Mounting Base fw Relay cfw SIGA-TE Tnm Skat
SIGA-IB Detector Mounting Base w/F aull Isolator
SI A-IB4 3" Deterior Mounling Base w/ Fault [solator eiw SIGA-1S Trim Skir
SIGA-LED Remole Alarm LED 36 ([@7T)w X 2.8 (71)h x 6 (152)d 2 .09
| SIGATS Thm Skin (Supplied with 4” bases, B 162w % 1 (25M x 6 (152)d 7 1.08)
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GUIDELINES FOR INSTALLATION Xlt-8

59 INCH 45 INCH
150 CM (EURDIPE) 115 CM .[USA}
¥
T P P g —

Fig Xil-2 Installation of manual alarm station beside regular door
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l Fig XII-3 Installation of manual alarm station beside sliding doors




Xli-10 GUIDELINES FOR INSTALLATION

42 CONNECTIONS

If cable is not fed to the equipment by means of conduit, it must be firmly
secured by cable clamps. As a minimum, 10 inches (25¢cm) of free cable or
wire ends should be provided. Leads must be fed to the equipment in such a
way as to exclude any dust and moisture. Where necessary, leads must be
sealed or fittec with water drips.

424 ldentification of wires

All cable sheathing must be continued through the eniry sockets into the
equipment. The same colar wire must be used throughout & zone circuit,

Example:
DEVICE CABLE CONDUCTOR
Call point - ‘a' wire w/o stripe white or yeliow
'b* wire with stripe any color except
white or yeliow
:Response indicator 'a’ wire wio stripe white or black

‘b’ wire witti stripe any color except
white or black

Maintaining color code is essential. However, in cases where it is not possible
to maintain the color code, the ends of cables must be niarked by colored
insulation tubing.

422  Check of Instaliatlon wiring

Prior to connecting the installation wiring to the terminals provided on the
control panel, check the wiring for extraneous voltages, short, open, and
ground circuits. Because of predominant use of solid state compensnts in
today’s fire alarm systems, a large numbes of system devices may have to be
disconnected in order to use insulation testers. Consider using a volt/ohm-
meter as a primary circuit tester.
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PLANNING OF FIRE DETECTION AND ALARM SYSTEM

RISK AREA

.SYSTEM CONNECTED DETECTION
DEVICE(S] :

ALTERNATIVE TYPEI(S) AND
LIMITATIONS

GUEST ROOMS

smoke detector{s) with buzzer,
minimum 85 dB sound power at
10 ft (3m)

smoke/heat detector combinations
{smoke alarm remaias local) are
sometimes used, but not recom-
mended. Heat detectors cannot
protect parsans {response time}

BATH ROOMS
{guest roum)

rone, protection,schieved by
guest room unit

nogne

ESCAPE ROUTES

smoke detector(s)

roone, all othe
too slow

=

ESCAPE STAIRS
PUBLIC STAIRS

smoke detector{s)

none, all other detector type
too slow :

- PUBLIC AREAS

smoke detector{s), beam type may
be considered for certain areas,
e.g. ball rooms

none, all other detector types
too siow for areas where people
need protection

DINING AREAS
COFFEE SHOPS
BARS

smoke detectors are recommended,
table side cooking may lead to
false alarms — apply verification
strategy

heat detectors may be used near
cooking counters

KITCHENS

heat detector(s), fixed temperature

PLANT ROOMS
BOILER ROOMS

welding may provide deceptive
phenomena

type in cooker hoods none
AIR CONDIT. .
tect
VENTILATION :;nr::;ail:geue;tor mounted in duct none
DUCTS
TECHNICAL smoke datectors are recommeanded,

heat detector/smake detector
corubinations

smeke detectors are recommended,

heat detector/smoke detector

WORKSHOPS welding may provide daceptive combinations
phenomena
COMPUTER smoke datectors — matrixed nona
AREAS ionization and photo-elactric types
UNDERGROUND | heat datector/
CAR PARKS rate-of-rite detector
Table X-2

Cloice of Detectors for various hotel areas




PLANNING OF FIRE DETECTION AND ALARM SYSTEM' X-13

\..

The sensitivity of an ionization-type smoke detector may also be affected by
high altitudes as encountered in mountain areas. For hotels located at alti-

|

|

tudes of more than 4500{ (1300m) above sea level, the detector manufacturer
should be consulted for advice.

"4 HEAT DETECTORS

Heat detectors come in rate-of-rise and in fixed-temperature models. They
are suitable for most areas where the application oi smoke detectors is re-
stricted. One should bear in mind, however, thét heat detectors respond at a
much later time during fire development than smoke detectors.

Heat detectors are recommended for the following areas:
- Areas with extremely high humidity (above 95 %RH)
(also requires water-resistant base and enclosure)
- Areas where smokeless fires are expected
- Very dusty or dirty areas
- .Areas where smoke and vapour is generated
- Kitchens
- Heating plants using soiid fuel
- Heating plants using heavy oil with room height below 22 .51t (5.8m)
- Heating _plants. using light oil with room height below Sft (2.7m)
- Small garages and parking areas for vehicles with combustion engines
Heat detectors are not recommended for rooms with a celling helght in excess of 22,54

{6.8m), or where smouidering rather than open-flame flres can be expected. They are
also not sultable for areas where early warning Is imporiant.

Rate-ol-rise heat detectors may also produce false alarms as a result of de-
ceptive influences, for instance in areas above heaters, ovens, fryers, steam
pipes and tha like,

5. SITING OF DETECTORS

The area to be monitored by each detector and its siting, are crucial for fast
fire detection. Considering the multitude and variety of hotels, it would be
unrealistic to ry to include all instances and buildings in this set of guide-
lines. Therefors, only the most common applications are covered.

] . In cases where difficulties in application arise and where doubts as to the

5 correct siting and size of a monitoring area exist, the problems may be solved
by conducting fire tests. In these special cases, consultation with a recog-
nized datector manufacturer is also recommended.




PLANNINGIOF FIRE DETECTION AND ALARM SYSTEM

AREA OF
COVERAGE

ADDITIONAL ALARM
INDICATOR

REMARKS

minimum one per
room [bed area)

yes, ane in front of each door
leading to a guest room, unless
addressable detectors are used

fire detection system must have
built-in alarm verification strategy

typ 900 sgft (B0m?)
per detector

not required, built-in de-
-tector indicator should
face towards lobby

PRIORITY 1 area for nﬁéni{oring

typ 900 sqft {80m?}
per detectar

not required, built-in de-

tector indicator should L

face towards lobby

PRICRITY i area for monitoring

typ 900 sgft (80m?)
per detector

not required, huilt-in de-
tector indicator should
_face towards labby

see mfgs. specs.
and local codes

'not required, built-in de-
tector indicator should
face towards lobby

see migs, specs.
and local codes

not required

consider dry extinguishing
system or nan-toxic fpam

typically one
probe per
axhaust duct

vital for \dentification
since detector usually not
visible

only if required
by local authorities

see mfgs. specs.
and local codes

always required, best
location outside entrance

careful siting of detectors is very
important

ses mfgs. specs.
and local codes

recommended if area is not
permanently manned

careful siting of detectors is very
important

typ 900 sqft (80m?)

por detector

for detectors in fioor and
cailing voids

consider automatic dry
extinguishing system Halon 1301

sa8 migs, specs.
and local codes

not required, buiit-in detector
indicator should face towards
fireman's entrance
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X-16 PLANNING OF FIRE DETECTION AND ALARM SYSTEM

5.1 MONITORED AREA

Fire phenomena (smoke, heat, and radiation) spread in many different ways.
Detection principles take account of the manner of this spread. The area to
be monitored by a particular detector, therefore, is significantly determined
by the manner of fire phenomena spread.

/ ILLUSTRATION REFLECTS
THEORETICAL ROOM WITH
NO AIR MOVEMENT

Fig X-6  Typical smoke distribution in rooms with various ceiling heights

Fig X-6 tries to iliustrate the manner in which smoke spreads through an

- unventilated room. The upward kift of the smoke in the middle is caused by
the thermal eftect of the fire itself. When the smoke reaches the ceiling, it is
forced to spread in a horizontal circular manner, cooling down to a certain
extent.




Vil - 4

SYSTEM INTEGRATION

3.1

PRE-ACTION SPRINKLER SYSTEMS

Pre-action systems are used in premises exposed to either frost or very high

temperatures.

Here, provision is made for the elecironic fire-detection system to pre-condi-
tion the sprinkler pipework. When an automatic fire detector responds, the

dry valve opens automatically, and, as a result of the higher pressure, water

is released into the pipework. The sprinkler system is now comparable to a
wet system, with each head responding immediately when the trigger tempera-

ture is reached.

= )
E R

FIRE DETECTION

UNIT

Y

SOLENCI|D VALVES

—i

INDICATOR

"

FLLSITPEL LA AP

<

Fig VIi-2 Principle of a pre-action sprinkler system

SYSTEM CONTROL

CONTROL SIGNAL

FROM WATER SUPPLY

TO SPRINKLER
SYSTEM

SURPERVISORY
/ AIR PRESSURE

CHECK VALVE

—RUBBER DIAPHRAGM

ATMOSPHERIC PRESSURE




SYSTEM INTEGRATION VI-3

2. SIGNAL INPUTS TO FIRE-DETECTION/ALARM SYSTEMS

Besides the input signals of the aufomatic detectors and manual stations, the
following signals should be fed into the fire-detection control panel:

» Sprinkler flow switches (A)

+ Sprinkler tamper switches (S)

« Fire extinguishing and hose reel monitoring {S)
(if indicated)

» Smoke damper actuation (S)

It is important that the alarm signals (A) and the supervisory signals (S) are
treated ditferently, e.g. indicated and transmitted accordingly.

3. SIGNAL QUTPUTS TO FIRE SUPPRESSION SYSTEMS

In special cases the fire-detection system is used to control the actuation of &
fire-suppression system, e.g. deluge system, pre-action sprinkler system,
dry-extinguishing system.




Introdluction

It would be unrealistic to assume that fires can be totally prevented.
However, sarly detection of fires and subsequent quick response by in-
house staff or fire departments can result in extinguishing most fires in their
incipient stages, thereby preventing damage of any consequence to life and/

or property.

This is, therefors, why the Sheraton Corporation highly recommends the in-
stallation of early warning and effective communicaticn systems. Sometimes
those systems, supplemented by well trained employees or municipal fire
fighters, are the only means of preventing fires from spreading. In Sheraton
hotel buildings, however, alarm, detection ana communication:systems are
installed as a fire-safety enhancement to permanently installgttireextinguishing
systems.

In order to be able to effectively coordinate the detection, alarm, communi-
cation, and extinguishing systems, the Design Manual and the Specifications
cover a variety of design concepts. Also local codes or authorities may pre-
ference what components, system sections, or installation procedures are 1o be
emphasized.

To avoid protection redundancy, unnecessary cost and false alarms, eic., the
Design Manual and the Specifications should be studied thoroughly by those
involved in the design of the hotel's fire alarm, detection and communication
systems, and in the coordination with extinguishing systems, so that there is
reasonable assurance that specifications reflect those components needed to
supplement existing extinguishing systems and meet local requirements.

As documented in section XIV of this book, it is of greates! importance that an
installed system is maintained and always kept operational. This not only secures
its intended functions but also protects the once made investment.

Prior to the development of the finai specifications, the local authorities
should always be consulted.

John Veelenturf

Vice President ,

Director of Safety & Secur.ity
The Sheraton Corporation

1989 Edition
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SYMBOLS OFTEN USED IN ILLUSTRATIONS

'@’ ~ System connected fire detector

Single station smoke detector with built-in buzzer
Manual alarm station

Alarm horn

Loudspeaker

Alarm bell

Respense indicator

Emergency “EXIT" sign

Firs doer

Sprinkler head

Sprinkler flow switch, Monitoring switch
Automatic élérm {0 fire brigade

Emergency Ilelephone

Firewarden's microphone

Tape recorder / player

Venlilation / Air conditioning

WEE) 8B AEE =4 {6




"EDWARDS SYSTEMS TECHNOLOGY

Intelligent lonization Smoke

Detector
Model SIGA-IS

Features

m INTEGRAL MICROPROCESSOR

& NON-VOLATILE MEMORY

¥ AUTOMATIC DEVICE MAPPING

u ELECTRONIC ADDRESSING

B ENVIRONMENTAL COMPENSATION

& INTELLIGENT DETECTOR

u WIDE 0.61% TO 1.91%/FT. SENSITIVITY RANGE

a PRE-ALARM SENSITIVITY SETTING

-~ ® IDENTIFICATION OF DIRTY OR DEFECTIVE
DETECTORE

m AUTOMATIC DAY/NIGHT SENSITIVITY
ADJUSTMENT

m TWIN RED/GREEN STATUS LEDS

» STANDARD, RELAY and FAULT ISOLATOR
MOUNTING BASES

m DESIGNED AND MANUFACTURED TO ISQ 9001
STANDASDS

Description
EST's Signature Series Model SIGA-IS Intelligant {onization
Smoke Detector gathers analeg information from its smoke
sensing element and converts it into digital signals. The

. detectar's on-board micrpracessor measures and analyzes

! thase signals. [t compares the information to historical
readings and time patterns to make an alarm decision. Digital
filters remove signal patterns that are not typical of fires.
Unwanted alarms are nearly eliminated.

The microprocessor in each detector provides four additional
benefits - Self-diagnostics and History Log, Automatic
Device Mapping, Stand-alone Operation and Fast, Stable
Communication,

Self-diagnostics and History Log - Each Signature Series
detactor constantly runs self-chacks to provide important
maintenance information. The results of the self-check are
automatically updated and permanently stored in the
detector's non-volaiile memory. This infarmation is accessi-
blrz for review any time at the control panel, PC, or by using
the SIGA-PRO Signature Program/Service Toal. '

The infermation stered in the detector's memory includes:
- detector type, serial number, and address.

INTELLIGENT ANALOG DEVICES

¥/ £

Intelligent loniiation Sioke Detector, SIGA-IS .

3

- date of manufacture, hours of.operation, and last
maintenance daie.

-current detector sensitivity values and the extent of
environmental compensation,

- original detector sensitivity values upon manufacturing.

-nurmber of recorded afarms and troubles.

-iime and date of fast alarm. :

- analog signal patterns just betore the last alarm.

-up to 32 pussible trouble codes which may be used ta
specifically diagnose faults.

in the unlikely event that an unwanted alarm does take place,
the history file can be called up to heip isclate tha preblem
and prevent it from happening again.

Automatic Device Mapping - The loop controller learns
where each device's serial number address is instalied
reiative to other devices on the circuit. This "mapping” feature
proviges suparvision of each device's installed lacation to
prevent a detector from being reinstalled (after cleaning etc.)
in a different location from where it was originally. The histery
log for the detector at its ariginal location refains refevant
and intact.

The Signature Series Data Entry Program aiso uses the
mapping feature. With interactive menus and graphic
suppart, the wired circuits hetween each device can be
examined. Layout or “as-built” drawing information showing
wire branches (T-taps), device typas and their address are
stored on disk tor printing hard copy. This takes the "mystery"
out of the installation. The preparation of “as-built' drawings
is fast and efficient, -

Device mapping allows the Signature loop controiler to
discover:

- unexpected additional device addresses.

- migsing device addresses.

- changes to the wiring in the circuit,

- - 1]
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tand-alone Operatlen - A decentralized alarm decisiun by
e detector is guaranteed. On-board intelligence permits the
atector ta operate in stand-alone mode. If loop controller

n that circuit go into stand-alene made. The circuit acts fike
conventional alarm receiving circult. Each detector on the
ircuit continues to collect and analyza information from its
urroundings. The detactor alarms if the presset smoke
tbseuration level is reached. If the detector is mountedto a
play base, the relay operates.

‘ast Stable Communication - On-beard intelligence means
ass information needs to be sent between the detector and
he loop controller. Cther than reguiar supervisory peliing
esponse, the detector only needs to communicate with the
oop controller when it has something new to repent. This
brovides very fast control panel resporise time and allows &
awar baud rate (spead) to be used for communication on the
Ircuit. The lower baud rate offers several advantages
neludirg: . ’

-less sensitivity to circuit wire characteristics.

-lass sensitivity to noise glitches on the cable,

-legs emitted noise from the analag wiring.

- twisted ar shielded wiring is no! required.

lectronic Addressing - The loop controller elsctronically
hddresses each detector, saving valuable time during system
ommissioning. Setting complicated switches or dials is not
equired. Each detector has its own unique serial number
stored in its “on-board memory". The loop controller identifies
bach device on the circuit and asgigns a "soft” address to that
Hevice's serial number. |f desired, detectors can be ad-
Hressed using the SIGA-PRO Signature Program/Service

ool.

nvironmental Compensation - Detection sensitivity is
himost independent of its installed environment and its
hhysical ¢andition. Environmental campensation means the
sensing element adapts to long-term changes causec by dir,
umidity, aging ¢tc. It even compensates for small amounts
bt normal amblent smoke. Approximately six times an hour,
he detector adjusts and updates the sensitivity

% obscuration) baseline for its ionization sensing element,
Bpproximately once every hour this information is written to its
hermanent memory. The defector's learned’ baseline is not
ost, ven when the detector is removed for cleaning.

he detector's sensi*vity setting selected by the installer
loats up or down ta remain constant relative to the changing
hasaline. This is called differential sensing.

Bensitivity Range - The SIGA-IS lonization Detector has a
Lensitivity range or window of 0.61% to 1.91% obscuration
bar foot. The installer selects the detector's ALARM
Lensitivity level from five available sedings within the range,

Pre-Alarm - Pre-alarm warnings may alert local staff to a
bassible fire candition allowing them to investigate befare
bntering into a full alarm condition which requires building
pvacuation. The wide sensitivity range parmits the use of
barly warning pre-alarm values. The pre-alarm value is 75%
f the alarm setting.

PU comraurkcations fail for more than 4 seconds, all devices -

-

Autoematic Day/Night Sensitivity Selection - Signature
Series detectors may be programmed for different sensitivities
during day and night periods. This alfows the delector 1o be
mere sensitive during unoceupied periods when lower
ambient background conditions are expected. '

Stability - The SIGA-IS detector's sensitivity remains stable
in wind velocities up to 75 {tUmin {0.38 mfsec). Ambient
temperature has very little affect on the detector. The
detector may be installed in rooms with ambient
temperatures up to 120°F (49°C).

Status LEDS - Twin LEDs are visible from any direction. A
flashing GREEN led shows normal system pofling from the
loop controlier. A flashing RED led means the detector is in
alarm slate. Both leds on steady shows alarm state - stand-
alone mode. Normal green led activity is not distracting to
building oceupants, but ean be quickly spotted by a
maintenance technician.

Quality and Reliability - EST detectors are manutactured in
Narth America to strict international 1SO 9001 standards. All
electronics utilize surface mount technology (SMT) for smaller
size and greater immunity to RF noise. A conformal coating
is used for humidity and carrosion resistance. All critical
contacts are gold plated.

Installation

Signature Series detectors mount to North American 1-gang
boxes, 3-1/2" or 4" octagon boxes and to 4" square electrical
boxes, 1-1/2" (38 mm) deep. They mount to European BESA
and 1-gang boxes with 60.3 mm fixing centers,

ID.S‘(?Dmm)

24 (Bl mmy

4.4 (112 mem)

Testing & Maintenance

Each detector automatically identifies when it is dirty or
defective and causes a “dirty detector” message. The
delecior's sensitivity measurement can also be fransmitted to
the loop controller. A sensitivity report can be printed to
satisty NFPA sensitivity measurements which must be
conducted at the end of the first year and every two yoars
thereafter.

The user-friendly maintenance program shows the current
state of each detector and other pertinent messages. Single
detectors may be turned off temporarily, from the control
panel. Availability of maintenance features is dependent on
the Fire alarm system used. Scheduled maintenance {Fegu-
lar or Selacted) for proper detector operation should be
planned to meet the requirements of the Authority Having
Jurisdiction (AHJ). Refer to current NFPA 72 and ULC CAN/
ULC 536 standards.

Compatibility
The SIGA-IS detectors are compatible only with EST's ZA8-2
Signature Loop Controfler.

EDWARDS SYETEMS TECHNOLOGY
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Application

Althoug" ‘~nization detectors have a wide range of fire
‘senaing capabilities they are best suited for detecting tast,
flaming fires. The table below shows six standard test fires
used to rate the sensitivity of smoke and heat detectors. The
table indicatas that no single sensing element is suited for all

EST recommends that this detector be installed according to .

latest recognized edition of national and local fire alarm
codes.

tast fires.
Type of Detector
SIGA-IS - BIGA-PS SIGA-BRS & 5IGA-HFS SIGA-PHS SIGA-IPHS
Test Fire Inn Phato Rate-of-Rise/ Photo/Heat lanfPhoto/Haat
Fixed Temp, 3D 4D
Open Wood optimum unsuitable optimum very suitable optimum
Wood Hyralysis suitable opthmum unsuitable oplimum optimum
[ Smouldering Cotton very suitable optlmum unsuitable optimum optimum
Poly Urethane Foam very suitable vary suitable sultabla very suitable optimum
n Heptane optimum very sultable _ very suitable optimum optimum
"—Liquld Fira without Smoke unsuitabla unsuitable optimum very suitable very suitable

Typical ermg

S
'E

v
The detector mounting bases will accept #18 AWG (0.75mm?), #16 (1.0mm?), and #14 AWG (1. 5mm2) wire sizes.
Note: Sizes #16 AWG (1.0mm?) and #18 AWG (0.7Smm?} are preferred for ease of mstanatlon -See ZAS-2 Loop Contraller

catalog sheet for detailed wiring requirernent specifications.

" Standard Detecior Base,’SIGA-SB, SIGA-5B4 .

Remole LEL
{8 3ALED)

Term Description

Mot Used

DATA MICUT [+)
Net Usad

DATA IN (-}
Remets LED {-)
Remote LED {+)
Not Usad

DATA OUT ()

Max. Resistonce
par Wire
Muﬁf NOT Excaad 100

~NO s AW -

DALY IN () DATA CUT (2
h- hruli

DATAIN (+} DATA OUT (»)

From $igrahure Controller To Mext Device

or Previows Device

. Istiator Detector Base, SIGA-IB, SiGA:1B4

Taym Dascription
1 Mot Used .
2 DATA INFOUT (+)
3 DATAIN()
4 Mot Used
& Mot Used
8 DATAOUT (-}
} v Not Used
DAIAIN ¢ DATA OUT (=)
h- L
> —
DATA IN ¢ DATA OUT (+)
Fom Signature Contrafier Ta Next Device

of Pravlous Device

Warnings & Cautions

This detector will not operats without elactrical power. As
fires frequently cause power interruption, we suggest you
discuss further safeguards with your fire protection specialist.

PRI TR TP O

.
lluulu-s
ey ]lll! TECHAQLOGT

Relay Detector Base, SIGA-RB, SIGA-RB4

Normally- Nofmaly-
Common Closed O?an
4 3

Term Description
HNarmally-Closed
DATA INOUT (+)
Common

DATA IN (-}

Not Used
Normally-Opean
DATA OUT {4}

-JU'JU\&-&N—*

CONTACT RATING

1.0 Amp @ 30 VDC
{Pilot Duty}

DATAIN ()

DATA QUT (=
| M.

DATA OUT (+)
To Next Device

DATA IN (+)
From Signature Controtter
or Previous Device

Tarnper-itesist Lever Arm
- Braak off to disable -
{Located on Base)

Access Slot for
Tamper-Resist Machanism

This detector will NOT sense fires that start in areas whers
smoke cannot reach the detector. Smoke {rom fires in walls,

roafs, or on the apposite side of closed doors may not reach
the detector to alarm it.

ETTNARDES BYSTEMEB TECHNOLOOY

SARASOTA, FLA. 813-756-3278 Fax: §13-739-4295

FARMINGTON, CT. 203-676-0410 Fax: 203-677-1621

CWEN SOUND, CANADA 516-376-2430 Fax: 519-376-7258
i INTERNATIONAL: CANADA 905-678-6767 Fex: 905-678-9791
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ACCessories
All detector mounting bases have wiring terminals that are
accessible from the *room-side” after maunting the base to
the electrical box. The bases mount to North American
1-gang boxes and to 3-1/2" or 4" actagon boxes, 1-1/2"
38 mm) daep. They also mount to European BESA and
1-gang boxes with 80.3 mm fixing centars. The SIGA-5B4,
IGA-RB4, and SIGA-1B4 mount to North American 4" square
electrical boxes in addition 1o the above boxes, They include
he SIGA-TS Trim Skirt which is used to cover the "mounting
pars” on the base.

Remaving a detector from its base {except isolator base)
doss not affect other devices operating en the same circuit.

Standard Base SIGA-SB, SIGA-SB4 - This is the basic
mounting base for EST Signature Series detectors, The
IGA-LED Remote LED is supported by the Standard Base.

Relay Base SIGA-RB, SIGA-RB4 - This base includes a
pelay. Mormally open ar clased cperation is selected during
installation. The dry contact is rated for 1 amp @ 30 Vdc
(pilot duty). The relay’s position is supervised to avoid
accidentally jarring it out of position. The relay base does not
support the SIGA-LED Remote LED.

he relay is controlled by the detector and operates as

ilows:

- al eystem power-up or reset, the relay is de-energized,

- whien & deteclor is installed in the base with the power on, the
relay energizes for 4 seconds, then de-gnergizes.

- when a detector is ramoved from & base with the power on, the
relay is de-energized.

- when the detector enters the alarm stats, the relay is energized.

solatur Base SIGA-1B, SIGA-IB4 - This base includes a
bullt-in line fault isolator. A deteclor must be instalied for it 1o
perate. The integral isolator relay is controlied by the
Hetector or the loop controller. A maximum of 96 isolator
bases can be installed on pne circuit. The isolator base does
of support the SIGA-LED Remote LED.

he isolator operates as follows:

- a shart on tha line causes all isolators to open within 23 msec.
- at 10 msec intervals, beginning nearest tha loop controllar, the
isclators close o provide the next isolator down the line with

power,
- when the Isolatar n2xt to the short closes, it reopens within
10 msec. -
n Class A operation, the process repeats beginning on the
bther side of the loop controller.

Remote LED SIGA-LED - The remote LED connects to the
SIGA-SB or SIGA-SB4 Standard Base only. 1t teatures a
North Amsrican size 1-gang plastic faceplate with a white
finish and red alarm LED.

Trim Skirt SIGA-TS - Supplied with 4" bases, it can also be

ordered saparataly to use with other bases {o halp hide
surface imperiections not covered by the smalier bases.

Specifications Table

Catafog Mumber SIGA-1S

Sensing Elemenl loni + 1.0 uC Americium 241

Stiorage and Alr Yalocltly Range: O lo 75 hvmin (0 to 0.38 mys}
Qpernting wilh up 10 1 hour long gus!s of 300 fmin {1.52 m/s}
Environmant Temperalure: 329F 10 120°F [0¢C to 49¢C)

Humidity: 0 to B3% R, Non-Condenaing

Adtitude: 5,000 f {1.524 m} maximum

Sansitivity Hange LLI ULC - 0.61 % 1 1.81% obscuraficnool

User Selecled Alarm
Senstndly Setings

Masl Sansliive: 0. 7%M.
More Sansitive: 1.0% A1
Normal; 1.2% /.
Lass Sensitive: 1.4% M.
Leest Sengiive: 1.8% M.

Pre-algem Sangltivity 75% of Alarm Sensitivity Seting

Operating Voltage 15.2 Ip 18.65 Vde (18 Vide nominal)

Operating Surrent Quiescent: 45uA @ 19V
Marm; 4opA & 19V
Emgrgency Stand-alone Alam Mode: 18ma

Pulse Currant. 100 YA {100 mseg)

Duidng C ipn: & mA maxinum
'— Conslruclion & Finish High Impsct Engineesdng Polymar - White

Campatithe Mouriiing SIGA-5B. SIGA-SB4 Standard Base,
Basas HIGA-ARB. 513a-AA4 Relay Pase,
SIGA-1B. SIGA-[B4 Isolaler Base

LED Cparatian On-board Green LED - Flashas when polied
On-boand Red LED - Fizshes when in gtarm
Both LEDs - Gipw sleady when in alarm (stand-alone)
Compatitle Remote Red lad SIGALED
Flashes when in glarm

Use Wilh: SIGNATURE Loop Conteglier

Campatibiiity

Address Raquirements Uses 1 Devics Addreas

Agengy Listings UL, ULC
n i
Drdering Information Table
Cawlog Mumbar De =coption Canen Divg, Ship Wi,
inghes {mm) lbs {kg)

SIGA-IS Intell: zent (anlzation Dalector -  IL/ULE Listsd 5{127w x 56 (9Nh x 5 {127)d .5 (.24)
Accessaries
1 L ] Datector Mouniing Bage - Standard
SIGA-EB4 4- Detector Mounting Base ciw BIGA-TS Trim Skint
SIGA-AE Deteclor Mounling Base w/Rslay 6 (152w x 1 (25)h x 6 (152)d .2 {.09)
SIGA-RE4 4 Dat Wounting Base wiPglay tiw SIGA-TS Trim Skirl
SIGA-1B Detaciar Mounling Base wiFault |sclalor
SiGA-1e4 4’ Detector Mounting Base w/Fault lsoiator chw SIGA-TS Trm Skirt
5iGA-LED Hemole Alamm LED 3.8 (a7w x 2.8 {T1]h x 6 {152} | 2409
SIGATS Tam Skin [upplied wilk 4" bases) G (152w % 1{25)h x 6 [152)d l {0y

EDWARDS SYSTEMEB TECHNOLORY
SARASOTA, FLA. 813-756-3278 Fax: 813-739-4205 B
FARMINGTON, CT. 203-678-0410 Fax: 203-677-1621
OWEN SOUNO, CANADA $19-376-2430 Fax $19-376.7258
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Smoke Detector

Cat. No. 62608 lonization — Type
24 Volts dc

Features

¥ UNIPOLAR TYPE DUAL IONIZATION CHAMBER
Provides exceptional stability. Gives faster response {0
smaldering fices at lower sensitivity settings.

u PLUGS INTO SEPARATE MOUNTING BASE
® TAMPER RESISTANT
m NON POLARIZED

Simplifigs installation of field wiring

B TWO WIRE CIRCUIT _

Minimizes installation wiring cost. Can bhe used on

same circuit with all existing EST two wire smoke detectors.

50 DETECTORS ON TWO-WIRE CIRCUIT

B FOUR WIRE CIRCUIT OPTIONAL WITH
£2518-003 BASE.

| SENSITIVITY
Field adjustable where canditions require.

m L OCAL FUNCTIONAL TEST SWITCH
Provides calibrated functional test of complete detector
eliminating the need to generate smoke.

® LOW CURAENT DRAIN
Standby current is 30 pA, alarm current is 55 mA at
nominal voltage.
MAY BE USED FOR RELEASING DEVICE SERVICE
& VISUAL INDICATION OF ALARM

Lamp (LED) on unit lights on alarm.

a REMOTE VISUAL ANNUNCIATOR CAPABILITY

Description

EST Cat. No. 6250B smoke detector utilizes the most
advanced gesign in detector technology. By sensing the
changes in conductivity of ionized air caused by products
of combustian. it responds quickly to both fast burning
“¢lean’" fires and stow smoldering fires.

The detector initiates an alarm signal and lights an
indicator on the unit to give. visual on-the-spot indication
of alarm.

The 62508 is designed with an inherent stability that
inhibits false alarms caused by transient electrical
disturbances. It has a unipolar type single source dual
ionization chambar that automatically compensales for
temperature, humidity and baromaetric changes. Sensitivity
is preset for quick field instaliation. It can be field adjusted
to compensate for special environments.

Reliable, solid-state circuitry minimizes current drain and
allows up to 50 detectors to be instalied per zone.

The ¢ .lector can be powered and supervised from the
same two-wire powsr limited low voltage circuit,

FIRE ALARM INITIATING DEVICES

incorporated within the detector is a sensitivity test switch
which makes sensitivity checking and trouble shooting
easy without sophisticated test equipment or the need to
generate smoke. The switch is concealed to prevent
unauthorized testing of the detector.

Field wiring connections are made to screw tarminals on
the mounting base. The detector plugs into base and
automatically locks by a simple twist and push motion.
This tamper prool feature is standard on all bases and
prevents unauthorized removal of the detector from its base.

The detector is easy to install, cisan and maintain,

Specifications 62508 Series

Sansitivity Figld adjusiable. The 62508 maats U.L. 266 at
0.6% to 1.8% obscuralion per loot. Factory oot al
1.2% neminal.

Detection nipelar lype single suurce dual ionization chambaer

Operating 16V dc to 29V dc '

Voltage Range  |Nominal — 22V dc

Current Standby - 30;4A at nominal voitage.

Consymplion Alarm - 55mA (maximum) at nominal voltage, or
as limited by asso~iated control equipmant
Supervisory - Limited by associated contrel
gquipment.

Temparature 32° to 100°F (02 to 38°C)

Hurridity Range | 0% tc 93% Relatlve Humidity

lonization Source | 0.5,C (maximum) Americium 241

Visual Alarm Light emitting diode {L.E.D.}
Indicater

Color White

Waight 1 b. (.45 kg)

[_WAHNING . Thesa devices will not operate without elactrical power.
As fires {requently causs power inlerruplinns, we sugyest you tiscues
furiher safeguards with your local fire protection specialist.

Smoke delectors are not designed lo detect loxic gases which can
build up to hazardous lavals in sama fires.

a ynat v GENIAAL s;l:l‘ut.%

p
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pplication Data

smooth ceilings up to 15 feet (4.8m) high, maximum
foat (8.2m) spacing of smoke detectors is

ommended. Closer detector spacing normally results
aster response. Avoid corners that create dead spaces
H locations near ventilating outlets that greate drafts or
n air velocities.

a sloped ceiling, locate the highest deteclors within
orizontal feet (0.8m) of the peak. Ceilings with beams,
bts or solfils, that exceed 8 inches (200mm) depth,
ire individual planning and usually, ¢loser spacing

n a smooth ceiling.

not use smoke detectors in locations where

bustion products will normaily be present in the air.
hical of these lucations are kitchens, furnace rooms, -
ding areas and garages.

ectors connectad to two wire initiating circuits may be
tderad inapearative when manual stations or heat

ectors on the same zone operate. If contacts on relay
bes are to be used for essential services, a maximum of
y two 6250B or 6270B smoke delectors should be
nected on any alarm initiating circuit.

additional application information, see Technical
lietin P-847S20-0222, or contact an EST representative.

stallation

ectors using the 6249B-001 or 6251B-001A series bases
y be mounted on a standard 3-1/2" ar 4" octagon box,
* (38mm) deep {minimum). Delectors using the
51B-00% Relay Base may be mounted on standard 4 inch
agon box, 2-1/8" (54mm) deep (minimum). A 6252
ace trim ring is available to adapt all bases to fit a
dard 4 inch square box.

ounting

flush mounting the box is recessed inte tha ceiling,
p 6255 bracket may be used for mounting the detector
bas on drop or suspended ceilings.

surface mounting the box is mounted directly an the
ing. The 6253 skirt is a decorative enclosure that will
er any 3-1/2* or 4" octagon box, 1-12" (3Bmm) deep
peimum.

ounting

STANDARD 31727, 4° DCTAGONAL
+112* (3Bmm) DEEP ELECTRICAL QUTLET BOX .

STANDARD 4" OCTAGONAL
2:1/8" {34mm) DEEP ELECTRICAL QUTLET BOX

Guide Specifications
AREA SMOKE DETECTORS

Furnish and install, where indicated on the plans, EST
Cat. No. 6250 smoke detectors. Detectors shall be of solid
state unipolar type, single source, dual chambar
construction and shall operate en the ionization principle
and be capable of detecting bath visible and invisible
products of combuslion. Each detector shal! contain a
maximum of Q.5uC Americium 241.

The detectors sensitivity range shall be factory set and
shall also be capable of field aujustments to compensate
for special enviranments.

All smoke detectors shall be equipped with self- -
compensating circuitry 10 provide maximum stability
against effects of aging, dust and film accumulation.

The detector shall be designed to latch into alarm. An
alarm condition shall be indicated by a steady red glow
from the lamp (LED) mounted on the detector. .

Remote smoke alarm indicators shall be connected to
detectors where shown on the plans.

A calibrated concealed test swilch within the detectar shall
ke capable of simulating a maximum acceptahle amaount
of jess than 6% smoke for alarm. The test feature shall
provide individual calibrated local testing of the detector
and shall not require generation of smoke within the
building, or the use of aerosol sprays.

The detector shall be plug-in rmounted to a sepacate base.
The base shall he provided with screw terminals for tield
wiring cannections. A built-in shorting device shall be
provided on each base to permit checking of the
installation wiring before detectors are installed. The
detector shall plug into the base by a simple iwist and
push meotion. The detector shall automatically lock anto its
base to resist unauthorized removal. The detector shall be
removable by using a special removal tool.

Detectors shall be wired to the contral panel with a two
wire circuit using 2 conductor copper cable. Maximum
number of detectars per circuit shall be in accordance with
sysiem zoning requirements andfor the fire atarm contro!
panel iimitations. '

Auxiliary alarm operated relay contacts shall be provided
where called for in the plans to provide supplementary
alarm functions such as fan shutdown or door clasure.

The detector shall be listed by Underwriters’ Laboratories (UL)
under their current standard for smoke detectors, U.L. 268
with a minimum sensilivity setting of 1.3% abscuration per fool,

STANDARD 4° SGUARE
ELECTRICAL QUTLET BOX

5255 DROP CEILING BRACKET

AW Ql-1ok

[Ty

AT Lt D
62608 DETECTOR [JSING 62498001 OR
625180014 SERIES BASE

6250B DETECTOR USING
62518 SERIES RELAY BASE

(?6m
1

m)

3

ey~
62508 DETECTOR USING
6252 SURFACE TRIM RING

B250B DETECTOR MOUNTED TO
SUSPENDED CEILING TILE

STANDARD 3-112°*, 4" DCTAGONAL

1-42* (3mm) DEEP E;ECTRICAL DUTLET BOX

STANDARD 47 OCTAGONAL
2-48° (54mm]SDEEF ELECTRICAL QUTLET BOX
AR AN A% PR LY

3-/27, 4* OCTAGDNAL

AICA 112" (38mm) DEEP MAX. ELECTRICAL OUTLET BOX
3.

o

r

4.3p*

4.2 4847

RFACE
HTiNGE

i2ammy .
£2508 DETECTOR USIWG 62450001 DR
625180014 SERIES PASE

' EDWARDS BYSTEMS TECHNDLDGY
SARASQTA, FLA, 813-756-3278 Fax: 813-751-6384
FARMINGTON, CT. 203-678-0410 Fax: 203-677-1621
OWEN SOUND, CANADA 519-376-2430 Fax: 519-376-7258

w INTERMATIONAL: CAMADA 416-678-6767 Fax: 416-676-2872
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i
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= 2dmm)
62505 DETECTOR USING 62518 SERIES
RELAY BASE

{112mmj

FEETTY
M=—— 1s8mm)

62508 DETECTOR & $2488-001 OR
6251B-001A SERIES DASE USING 6253 SKIRT

484
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Accessories

For Cat. No. 290, 6249, 6250, 6269
and 6270 Series Detectors

Every Cat. No. 280, 6250 or 6270
detector installation must include the
detector assembly and a 6249B-001
or 6251 series mounting base.

Cat. No. 6251B-00%

Cat. No, 6249B.001 Base with Wire
Leads

Base for 290, 6250 and 6270 series
detectars. Provides plug-in tamper
resistant mounting for detectors and
includ 3s 8* wire leads for connection
to insiallation wires. Mounts an 3-1/2*
or 4% octagon box, 1-1/2° (38mm)
deep (minimum),

Cat. No. 6251B-001A Base with
Screw Terminals :

Base for 280, 6250 and 6270 series
detectars. Provides plug-in tamper
resistant mounting for detectors anc
includes screw terminals for conmection
of installation wires, Mounts on 3-1/2¢
or 4° gctagan hox, 1-1/2” (38mm)
deep {(minimum). '

Cat. No. 6251B-003 Relay Base
with Screw Terminals

Relay base for 280, 6250 and 6270
series detectors. Provides plug-in |
tamper resistant mounting for detectors
and includes screw tarminals for
connection of installation wires- and
auxiliary alarm reiay with 2 farm C
(DPDT) contacts. Relay operales on
alarm 1o actuate connected devices
or circuits, Contacts raling using a
resislivg load is 3.0 A, 120V ac and
5.0 A, 28V dc. Mounts on 4" octagon
box, 2-1/8” (54mm) deep (minimum).

C A LT O GE Nrmu'sur.nm.%

. LONARDS ,
ITEMY TECHmILOOY :

Cat. No. 6252 Surface Trim Ring
Surface trim ring — to adapt
8249B8-001 and 6251 series bases,
and 6249 or 6269 detectors to fit
4" square box.

Cat, No. 6253 Skirt

Skirt for 290, 6249, 6260, 6268, 6270
detectors — decorative enclosure for
mounting detectors on a surface
mounted 1-1/2" (38mm) deep
maximum 3-1/2" or 4" octagon box.

Cat. No. 6255 Bracket

Far mounting 280, 6250 and 6270
series detectors on 6249B-00% or
6251 series bases on drop or
suspendad ceilings up to 172~
(12mm) thick.

NoICATOR
" $DE
ALAFN YL

Cat. No. 59568 Smoke Alarm

Indicator

Remote smoke alarm indicator — -
single gang, rectangular stainless
steel face plate. LED lamp lights on

& 290, 6249, 6250, 8269 or 6270 alarm.

EDWARDB BYSTEMS TECHNOLOGY
SARASQTA, FLA. 813-756-3278 Fax: B13-751-6384
© FARMINGTON, CT. 203-678-0410 Fax: 203-677-1621
OWEN SOUND, CANADA 510-376-2430 Fax: 519-376-7258
na  INTERNATIONAL: CANADA 416-678-6767 Fax: 416-678-26872

Cat. No. 6259 Remaval Tool

For unlatching grille from detecto
housing or removing detector from
base.

Cat. No. 6277 Detector Test Set

For checking voltage and checking
and adjusting sensitivity of installed
6249, 6250, 6269 and 6270 area, and
6264 and 6266 duct detectors. Includes
carrying case and cannecting cables
for each type of delector.

Cat, No. 6258 Instalfation Test Tool
For testing operation of installed
6249, 6250, 6269 and 8270 deteciors
and for installing and removing 290,
€250 and 6270 detectors from their
base without use of a ladder. Includes

tool and adjustable length {5 ta 14 ft.
— 1.5 - 4.3m) extension rod.

Cat. No. 6278-001A Calibrated Test
Probe

For checking sensitivity of installed
6269 and 6270 detectars.

85001-0267
dof4 Iss. 1
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nstaliation Wiring
or Cat. No. 6250 and 6270 Serles Detectors

FIRST DETECTOR LAST DETECTOR
AND 8249R-001 BASE AND 6248B-001 BASE
3 END OF
LINE
RESISTOR
LISTED Wl
COMPATIBLE AR s £
FIRE ALARM RERL Qe o O
CONTROL - L
PANEL LK .
TO ALARM
RECEIVING
CIRGUIT HT
aLk| |vEL

- OPTIONAL ”
= REMOTE CAT. NQ. 59568  —
SMOKE ALARM INDICATORS

AGRAM 1 — Two-Wire Application of 250 and 6270 Series Detectors Using 6249B-001 Base.

FIRST DETECTOR LAST DETECTOR'
AND 62518-001A BASE

AND £251B-001A BASE

it

LISTED
COMPATIBLE
FIRE ALLARM
CONTADL
FPANEL

TO ALARM
RECE{VING
CIRCUIT

BLK YEL

OPTIONAL
™ e— REMOTE GAT. NO. 59568  ._
SMOKE ALARM INDICATORS

IAGRAM 2 — Two-Wire Application of 6250 and 6270 Series Detectors Using 6251B-001A Base.

FIRST DETECTOR LASY BETECTOR
AND 5251B-003 BASE AND 6251B-003 PASE

LISTED
COMPATIBLE
SIRE ALARM
CONTROL
PANEL

TC ALARM
RECEIVING
CIRCUIT

OPTIONAL
=~—HAEMOTE CAT. NO. 53568 ——
SMOKE ALARM INDICATORS

AGRAM 3 — Two-Wire Application of 6250 and 6270 Series Detectors With Relay Base

- FIRST DETECTOR LAST DETECTOR
TC ALARM AND 52518-003 BASE AND 6251B-003 BASE
RECEIVING

CIRCUIT -

LISTED
COMPATIBLE
FIRE ALARM
CONTAOL
PANEL

TO 24¥ DC

RESETTABLE
POWER
CIRCLHT

e

" USED AS END OF LINE POWER
SUPERVISION RELAY

AGRAM 4 - Four-Wire Appiication of 6250 and 6270 Series Detectors Using Relay Base
or Inetaliation of Remote Cat. No, 59568 Smoke Alarm Indicators, See Diagram 3.)

OBSERVATION Qi POLARITY REQUIRED WHEN REMOTE SMOKE ALARM INDICATORS
OR CAT. NO. 6251-003 RELAY BASE IS USED. '

—_— — EDWARDS SYSTEMS TECHNOLOGY
o e me i n 8 SARASOTA, FLA. 813.756-3278 Fax: 813-751-6384 tuas v prosc

imanm . FARMINGTGON, CT. 203-678-0410 Fax; 203-677-1621 Al (gucNicatorn A8 QAL K Eharpe wibind nalos 735 mart
' g DWEN SOUND, CANADA 519-376-2430 Fax: 519-376-7258 B5001-0267 FRTon oY QU s 1 s Soecikiaton Bnael, contact
a5 ABLGEY. B .. INTERNATIONAL: CANADA 415-678-6767 Fax: 416.678-2872 4 of 4 lss. 1 . Priiad In Canade
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anual Break Glass Call

Point
271 Series

Features

® TRUE BREAK GLASS TYPE

¥ INSTALLER WIRING TERMINALS

W SEMI-FLUSH OR SURFACE MOUNTING

B COLOUR IMPREGNATED PLASTIC FINISH
B OPTIONAL MARKINGS AVAILABLE

N ATTRACTIVE STYLING

® 1P RATING: P44

¥ MULTI-LANGUAGE INSERTS AVAILABLE

-

Description

The EST 271-KR1 series Manual Break Glass Call Points
are for indou™ - -~ are part of a full range of plastic
call points and a~ ies.

in alt 279 series Cali Paints, the switch is held off by the
‘edge’ of the glass. When the glass is biaken, the switch
is released. This aliminates the risk of faise alarms
caused by glasses breaking on their own and glass
fragments preventing the switch fram maving to the
operated position. A protective plastic coating on the
glass prevents operator injury and inhibits the release of
glass fragments. A hammer is not required.

The 271-KR1 Call Point mounts quickly and easily to a
standard U.K. B.E.S.A. switch/socket box. The 271-KR1/SR
comes complete with its own red plastic surface mount
hackbox,. -

esting is easy! When the special test key provided with
overy station is inserted, the glass drops and tests the switch,

aterproof, special environment madels, and various
olours are ailso available. Consult International Sales for
Epecific details, '

Ordering Information

FIRE ALARM INITIATING DEVICES

' SURFACE

FLUSH

.
aREAr GLADS
— i —
PRERE HERO

Note: This product is not U.L. or U.L.C. listed.

Epecifications
Component Material and Rating
Description
Switch & Contacts | Siiver Contacts rated at:
250 VAC B.O amp
50 VDC Resistive 30 amp
30 VDC Resistive 80 amp
30 VDC Inductive 30 amp

Maximum Contact
Resistance

100 milliohms

Wire Terminals

Single conductor per Terminat -
Maximum 2.5mm? each

Surface Maunting
Box

Modilied Polyphenylene Oxide (Noryl
SE 100) - Red ’

Call Point Base

Modified Polyphenyiene Oxide (Nory!
SE 100) - Red

Call Point Lid

Modified Potyphenylene Oxide {Naryl
SE 100) - Red

Catalogue Description Shig Call Point Interior | Modified Polyphenylene Oxide (Nory)
Number Wt. SE 100) - Black
271-KR1 Break Giass Call Point - N.O. 125q | Caver Fixing Zinc Plated Steel locating in
- Contacts Screw Brass M3
271-KRUSR | Break Glass Call Point - NO, 1754 ' Full Hexagenal nut
Contacts c/w Surface Box Functionaf Clear PVC, rear printed, coated in
271-SR-P | Call Point Plastic Surface Mounting] 50g Marking Label | pressure sensitive adhesive.
-Box ENGLISH markings are standard.
1-KG1 Call Point Replacement Glass Pack - | 70g Consult International Sales for ather
5 per Pack languages available,

UNIT OF GEnCHAL Eilr.ruu.%

Ao, y 4

EDWARDS SYSTEMS TECHNQLOGY
SARASOTA, FLA. §13.75€-3278 Fax: 813-753.6384
FARMINGTON, CT. 203-678-0410 Fax: 203-677-1621

OWEN SOUND, CANADA 519-376-2430 Fax: 519.375-7258
INTERNATIONAL: CANADA 416-678-6767 Fay: 4 16-676-2872

850010083
10f2 Iss. 1




hstallation
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A COMPARISON OF HALON REPLACEMENTS:

FM200 vs. INERGEN

by A. Chattaway and D. J. Spring, Kidde International

Since the beginning of 1993, replacements have
been readily available for Halon 1301 that do not
deplete the ozone layer and that can be used for fire
svppression in occupied spaces. The two leading
replacements agents — FM200 and Inergen — both
approved by the United States Environmental Pro-
tection Agency (EPA) for normally occupied areas™,
have very different characteristics, and this has led
to confusion about their relative merits, particularly
with regard to their toxicology «nd physiological ef-
fects,

This article presents this' toxicological and
physiological data in a comparative setting, dealing
with the toxicology of the chemicals themselves at
their fire-suppressing concentrations in air (with and
without fire present). We hope this comparison will
lead tc a better understanding of the issues involved.

The Nature of the Agents

FM200 is the Great Lakes Chemical Corpora-
tion trade name for C,HF,. This is a chemical devel-
ped specifically for fire-fighting applications and
ae chemical itself is Underwriters Laboratories
isted®, It is a member of the hydrofluorocarbon
HFC) family of chemicals and is sometimes referred
o as HFC-227ea. The most notable properties of
200 include an ozone-depleting potential of zero
nd one of the shortest atmospheric lifetimes of any
alon replacement (31-42 years). (Relevant physi-
al properties of FM200 and Inergen are shown in
able 1.)

Inergen is the registered trade name for a mix-
ure of three atmospheric gases: nitrogen (52%), ar-
on (40%) and carbon dioxide (8%). Basfcally,
nergen acts by depleting oxygen concentration to a

point below the level necessary to support combus-
tion. Carbon dioxide is incorporated to increase the
breathing rate of individuals exposed to the discharge,
with a view to enhancing their survivability at the
depleted oxygen concentrations. (The full implica-
tions of the added carbon dioxide are discussed in
later sections.)

Applications/Systems Considerations

Although FM20Q is sold as an in-kind Halon
replacement, its mode of action is quite different from
that of Halon 1301, being almost exclusively physi-
cal (i.e,, extracting heat from a flame) rather than 80%
chemical/20% physical®. Consequently, the cup-
burner extinguishing concentration of FM200, at 5.8
% by volume, is higher than that of Halon 1301
which, following NFPA guidelines®, implies a de-
sign concentration of 7.0 % by volume. Again fol-
lowing NFPA gnide'izes, FM200 employs a very
rapid discharge time of ~10 seconds, to minirnize de-

« composition of the agent, as explained in detail later
in this article.

Inergen operates principally through oxygen
depletion. Most commonly-encountered combustible
materials require a-minimum oxygen concentration
of 13-15 % by volume™ for combustion. In practice,
the concentration is lowered to about 11-12 % by
volume to ensure extinguishment. This implies an
agent concentration of up to 50 % by volume, which
in turn requires a longer discharge time (typically,
one minute or longer) to keep pressure increases to
tolerable levels, both from engineering and human
exposure viewpoints. Long discharge times in turn
allow more time for greater fire damage to occur,
and as a result, for a greater release of toxic combus-
tion products. o '




:

TABLE 1: PROPERTIES OF FM-200 AND INERGEN

Product FM200 Inergen |
Formulajcomposition C,HF, N/Ar/CQ, 52:40:8

Molecular mass 170 .. 34.1%

Extinguishing concentration (cup burner) 58 315 |

Design concentration (% by volume) 7.0-10.0 38-80" |
% by volume O, at agent design concentration 19.4-18.8 13.8-4.2 ‘
Discharge time < 10 seconds

> miﬂu{e ‘

US EPA approval Gramed for normally

occupied spaces

Granted for normally
occupied spaces ‘

* Weighted mean of three constituents.
" Minimum design concentration is taken as 1.2 times cup burner concentration. ‘

«ote: There is considerable confusion in the Ansul literuture as 10 the exacl design concenlration range as
opposed to the injected concentration of agent needed to achieve design concentration. Considerable extra ‘
quantities of Inergen are needed to be injected, since much is lost from the room during the discharge process.

measure the effect when an individual is breathing
an atmosphere containing a halocarbon or ‘
hydrocarbon while experiencing increased adrenalin

“levels in the bloodstream caused by stress — a situa- |
tion which can cause irregularities in the heartbeat
{arrhythmias) to occur'®,

Toxicity Tests
The LC30 Acute Toxicity Test is uscd to assess
cute toxicity of gases —— specifically fire extin-
ing agents. Test animals are subjected to nose-
inhalation of a given concentration of the chemi-
eing tested for four hours, and the number of

Initial irregularities are classed merely as

wrecerded. The testis repeated at different con-
ations. and when testing is'complete. the result-
ati 15 anatyzed and the concentration that would
killed half the test subjects interpoluted®”.

Because of differences among species in re-
se 1o chemicals, considerable caution is required
rectly applying LC_ values derived from test
als to humans, but these results do allow com-

ive evaluations to be made among different
Sl"-’l' :

Sinc: design concentrations of extinguishing
s are usually of lower magnitude than those
for oy the LC, tests, additional toxicological
neters are needed. One of the most useful is (o
re the concentration that signals the onsct of

toxicity. NOAEL/LOAEL Cardiotoxicity Tests

“observed,” whereas at higher concentrations they
hecoime more severe and are classed as “adverse ef-
fects.” There are four Iz .¢is of concentration:

No Observed Effect Level (NOEL)

No Observed Adverse Effect Level (NOAEL)
Lowest Observed Effect Level (LOEL)

Lowest Observed Adverse Effect Level (LOAEL)

The figure that is used as a basis for protection
af personnel is the NOAEL®,

The testing procedure used is similar to that for
the LC_ test, in that nose-only exposure is used. Test
animals breathe the given concentration for 30
minutes, then an adrenalin injection is administered.
The animal’s heartbeat is monitored, and any



bserved effects are recorded and classified. The test
s then repeated at different concenirations,

The cardiotoxicity test is intended to provide
ery conservative data. HFCs (and perfluorocarbons)
e by their nature nof especially cardiotoxic, To
btain measurable effects in test animals, extremely
arge adrenalin injections are administered, ap-
roximately ten times the maximum amount of
drenalin that a human would generate in escaping
rom a life-threatening fire sitvation®. This is an
mportant point to bear in mind when reviewing
toxicology assessments obtained from the
cardiotoXicity tests.

Toxicity of the Individual Chemicals

EM20Q is not toxic. When the acute toxicity
sts were carried out, no deaths were recorded at
y concentration up to and including 80% by volume
uring the four-hour inhalation study*". (Note: at
igh agent concent-ations, oxygen concentration is
aintained at 20% by volume.} Furthermore, no

vidence of skin, eye or respiratory irritation was
hserved, though there was evidence of anesthesia.

Other testing over longer time periods (30 and 90
days) have yielded similar results, confirming that
FM200 poses very little risk in terms of toxicity.

The same chemical — HFC-227ea — has also
been proposed for use in medical inhalers and is cur-
rently being tested by the IPAT consortium. To date,
more than 70 studies have been carried out, includ-
ing 3 using human volunteerst‘?. The reason for this
very low toxicity is probably due to the fact that
FM200 is not appreciably metabolized, and is exhaled
largely unchanged®. A comprehensive toxicologi-
cal evaluation of FM200 concluded, “Brief episodic
exposure to concentrations of less than 14 % by
volume appears to present little or no risk to human
health?4™

In view of this very low toxicity, the U.S. EPA
has determirzd that the first and most relevant
toxicological effect for FM200 is cardiac sensitiza-
tion. Data for FM200 is as follows %)

NOAEL 9.0 % by volume

LOAEL  Greater than 10.5 but less than 14.0 % by
volume

TABLE 2. EFFECT OF OXYGEN DILUTION (1 Atmosphere Total Pressure)

Added Inert Gas -. Oxygen

Concentration Concentration

(7 by volume) (% by volume) Physiological Effect

0-28 209-15 No effect

28-43 15-12 Loss of efficiency, increasing confusmn and faulty
judgment, fatigue

43 -52 12-10 Rapid fatigue, impair-s neuromuscular coordina
tion, impaired mental processes and disturbed
respiration ?

52-71 10-6 Rapid collapse leading to unconsciousness

71-90 <6 Uncensciousness in less than 60 seconds, leading

to death unless removed from atmosphere




- TABLE 3. PHYSIOLOGICAL EFFECTS OFCARBON DIOXIDE

CO, concentration

(% by volume) Physiological Effect

3 OSHA short term exposure limit NYOSH exposure limit (10 minutes)

3 _ Breathing rate doubled

4 . Breathing rate tripled; increased rate and force of heart contractions

5 : Breathing quadrupled

7-10 Dyspnea, headache, faintness, confusion and deteriorating mental confusion
10 Lowest recorded concentration causing fatality in man (after 1 minute)

15 Unconsciousness, muscular rigidity and tremors

204 : Convulsions, cessation of breathing

At partial pressures above about 10 bar, both
on and nitrogen become sufficiently soluble in
dy flvids that narcotic effects (i.e., effects on the
ntral nervous system) become increasingly
nifest as gas prescures increase!'®. However, at
rmal atmospheric pressure these effects are not
erved in either of these gases, and neither is
sidered toxic. Instead, the physiological effects
sed by added nitrogen and argon are purely those
oxygen dilutiont!®, (See Table 2.)

Carbon Dioxide Effects

The physiological and pharmacological effects
carbon dioxide on the human body are very
plex, partly because it is a natural metabolic waste
duct of the body. Exhaled air contains typically
% by volume of CO,"**". When low concentra-
ns of CO, are added to inhaled air, the breathing
e (i.e., the volume of air inhaled per minute) is
ulated®23! (See Table 3).

The effects of inhaling CO, are not limited to
athing rate increases; the rate and force of heart
tractions are also increased, and the pH of the
od falls ({.e., it becomes more acidic) and this
reases the concentration of catecholamine

hormones (such as adrenalin) circulating in the blood,
with effects such as dilation of the blood vessels@49,

At higher concentrations (above 5 - 6 %, by
volume) the effects of CO, become more unpleasant,
with respiratory distress and narcotic-like effects ap-
parent. [n fact, the EPA has set a limit of 5 % CO,
which may not be exceeded. Thus, CO, can not truly
be described as non-toxic.

Even low concentrations (3 %, by volume) can
cause not insignificant effects on the body, including
a doubling of the breathing rate and associated ef-
fects on the heart rate. It should be noted that the
response of humans to chemicals is extremely vari-
able among individuals; some humans can be very
sensitive. For example, the Jowest recorded
concentration causing fatality in man, an exposure
of 10 % by volume for 1 minute®, is below the
average dose/effect data shown in Table 3.

Toxicity in Relation to
Use Concentration (No Fire)

1f a fire extinguishing agent is to be used in an
occupied space, the désign concentration needs to be
less than the LOAEL™. The EPA, working within
OSHA guidelines, has applied a series of agent



concentration limits based on egress times®. The
relevant numbers for FM200 are as follows:

Design concentration > 10.5% (LOAEL), egress must
be within 30 seconds

Design concentration 9.0 - 10.5% (between NOAEL
and LOAEL), egress must be within 30-60 seconds

Design concentration < 9.0 (betow NOAEL), egress
time can exceed 60 seconds

In view of the conservative nature of these
cardiotoxicity tests, however, Australian authorities
have approved FM200 for use at concentrations up
to 14.0 % by volume®”. Japanese authorities are
expected to follow suit shortly®®,

In considering the safety of Inergen, two
concentrations have to be noted, CO, and O,, For a
standard mixwire of 52% N, + 40% Ar + 8% COQ,,
and a nominal design concentration of 50 % by
volume, the final fire-suppressing atmosphere will
contain 4 % by volume CO, and 10.5 % by volume
0,. assuming the discharge is done at the same
temperature as that for which the design has been
done. Breathing this atmosphere will cause a
threefold increase in breathing rate, together with an
increase 'n the rate and force of heart contractions.
Individuals in normal health may tolerate this but,
because of the increase in circulating catecholamine
hormones in the blood, there could be complications
for persous on certain heart medications®?, and those
persons should evacuate immediately if there should
be an accidental discharge®®,

As with all gaseous fire suppressants, the
concentrations of agent actually achieved in a
protected space will depend on the ambient
temperature and the voluine of free space. If the
design was done for 20°C and the actual temperature
of the is 30°C, the actual CO, concentration would
be 4.14% and not 4.0% by volume. Similarly, if the
design was done for a storage space with a free
volume of 200m? but 70m? of that space was.occupied
at the time of discharge, the actual CQ? concentra-
tion would be 6.2% and not 4% by volume — ana
would thus exceed the EPA limit of 5.0%".

Where the margin of safety is narrow, these ef-
fects are more critical for Inergen than for FM200
for equivalent increuses in concentration over the

design, because of the toxic effects of CO, (See Table
3). These considerations depend on the precision with
which the Inergen gas mixture is made up, particularly
the width of the tolerance band for the amount of
CQ, in the mixture. If there is more than 8% by
volume CO, present, then the risk will be greater for
the reasons already discussed.

Toxicity of Fire Gases

“In addition to any toxicological threat posed by
the use of an agent to extinguish fire, the toxicity of
the gases generated by the combustive process itself
needs to be addressed. All fires consume oxygen and
generate carbon monoxide and carbon dioxide, and
may generate toxic/irritant gases such as HCL from
burning PVC and HCN from polyurethane foams.
Rapid extinguishment of any fire is very desirable to
minimize the toxic effects of these gases®03Y,

When halocarbons are used to suppress fires, a
proportion of the agent decomposes. In the case of
Halon 1301, the decomposition products were HF,
HBr and Br, (and very limited quantities of COF,)3.
The main decomposition product of FM200 is HF
(and possibly a small amount of COF,)®». HF is a
toxic gas, but under normal suppression conditions
the quantitie; produced are not considered to be life-
threatening. The “30 minute exposure likely to be
lethal” concentration for HF has been estimated to
be 2,900 ppm®¥. Alternatively, the lowest recorded
fatal does (dose = concentration x exposuré time) for
a human was 1,500 ppm.min (50 ppm for 30
minutes)®¥. The difference between these two sets
of data illustrates once again the variability in biologi-
cal response to chemicals.

The concentration of HF following an FM200
suppression of a small fire (0.06 ft.%1000 ft*} has been
measured to be 25 ppm, whereas the suppression of
a large fire (0.6 ft.2/1000 ft.) generates ~ 500 ppm®©>.
These values indicate that, if the fire is small, an
exposure of many minutes is not expected to be
hazardous, but if a fire is large, the maximum
exposure time should not exceed a few minutes. HF
1s a severe irritant with choking, acrid fumes, caus-
ing personnel to evacuate a fire site quickly, and
exposures for able-bodied persons are more likely to



measured in seconds than in minutes.
hermore, unpleasant HF fumes are likely to cause
sonnel to hold their breath, minimizing uptake of
ant toxic gases. '

The rapid discharge and suppression that oc-
s when FM200 is used does, however, minimize
depletion and the generation of CO and CO,, and

rall toxicity of site atmosphere is maintained at

acceptable level.

When Inergen is used as a suppressant, the
entially hazardous effects of the products of
mbustion of a fire — carbon monoxide, in
icular — are especially serious, in comparison

the same fire suppressed by FM200. The reasons

tentially Hazardous Effects of Inergen
1.

reased breathing and heart rate mean that toxic
> gases are drawn into the body more rapidly and,
ce dissolved in the blood, reach body tissues
idly. Toxic effects of CO depend on the degree of
ration of blood hemoglobin, and this depends in
on the relative partial pressures of O, and CO in
lungs®4384) The enhanced breathing rate
mulated by Inergen will help maintain
centrations of O, at near normal levels, but the
e effect will clearly raise lung concentrations of
above what they would otherwise be.

2,

e longer discharge times of Inergen mean that a
grows larger at the point of suppression, more
bustion products are generated and their
centrations are higher.

2

rldwide, studies show that the majority of fire
alities are caused by CO inhalation. Experts agree
t fires generate relatively higher proportions of CO
en combustion occurs under oxygen deficient (fuel
h) conditions**>*®, Thus, fires suppressed by
ygen starvation, as with Inergen, produce more CO
n fires suppressed with chemical/physical
pressantst3*43),

4.

. The amount of CO, generated by a fire can be as

much as 14% by volume®“®, depending on fire size
and ventilation, Further CO, added by using Inergen
as a suppressant can produce very dangerovs levels.

Safety Margins

[t is possible ta calculate several safety margins
simply as a ratio of the relevant toxicological
parameter to the extinguishing or design concentra-
tion. See Table 4 for a side-by-side comparison of
the relative safety of FM200 and Inergen.

For FM200, the ratio of the LOAEL to the
design concentration is 1.5 - 2.0, depending on
whether 10.5% or 14.0% by volume is taken as the
LOAEL. (NOTE: it should be remembered that the
cardiotoxicity test for halocarbons is an extremely
conservative test, owing to the large adrenalin injec-
tion used.) '

It is not possible to calculate an exact safely
margin for acute toxicity, as no “end point” could be
found for the LC, of FM200. However, the safety
margin s in excess of 11.

For Inergen, the ratio of the LOAEL to the
design concentration varies from 1.6 to 0.78 (design
concentrations of 38% to 80%). However, the adverse
effects that constitute the LOAEL in the case of
Inergen (incr2ased breathing and heart rates) are very
real indeed, and there is no tenfold margin of safety
as there is with tne FM200 cardiotoxicity tests already
described.

Furthermore, as shown in Table 3, the CO,
concentration following an Inergen discharge exceeds
OSHA/NIOSH guidelines for even short term
exposures.



TABLE 4, SAFETY COMPARISON OF FM200 AND INERGEN _

Suppressant EMZ20Q Inergen
Design concentration 1.0-10.0 38 - 80

(% by volume)

Discharge time

< 10 seconds

2 1 minute

NOAEL (% by volume) 9.0 50

LOAEL (% by volume) [0.5-140 62

Ratio of LOAEL to 15-2.0 0.8-1.6

design concentration”

Ratio of acute toxicity to >11 2.5

design concentration?

Physiological effects of - Nore Increased breathing rate:

agent at lower concentra-
tions (above NOAL) -

increased rate and foree of
heart contractions.

Physiological effects
at higher concentra-
tions (above NOAEL)

Possible cardiac irregu-
tarities in individuals
at or above LOAEL

Cffect on breathing mare
severe; at higher concentrations
irregular breathing, faintness.

1

Fire toxicity

HF - acrid smell gives
strong warning,
limits exposure.

Increased upt;ike of CO and

other toxic combustion products.

Odorless CO speciul problem.

" Larger values of this ratio mean a areater safety margin.
" Using reported fatality with 10% by volume CO..

" C.P. Chengelis, “Toxicological Evaluation of HFC-227ea (FM200) - Background Document.” submitted
to the Halon Alternative Group of the United Kingdom by WIL Research Laboratories, June 20, 1994,

Conclusions

This comparison, particularly taking into ac-
couat safety masgins and the toxic nature of increas-
ing CO, concentrations, highlights difficult problems
in the whole concept of fire suppression by oxygen
 starvation combined with alterations of hody physicl-
. ogy to cope with the lower oxygen concentrations at
fire sites. Lethal concentrations of CO can go

completely unperceived until it is too late. In light
of the facts we have reviewed, it would seem that an

enhanced respiration rate, with the resulting increase
in the uptake of toxic pases, is the last thing to be
desired at a fire site.

We must conclude that the rapid suppression of
fires by chemical/physical means, with no require-
ment to alter physiological responses in Lhe body,
must be the safer course of action than suppression
through oxygen starvation.
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