
GENERAL INFQRMATION: 

The U.L. Listed No. 631 Smoke Detector is a photoelectric type detector with a 
solid state long life light source and very low current drain (less than 17 ma). 
It operates from 6V. DC (battery or unfiltered ful I wave rectified) and may be 
powered from controls such as the No. 508 Fire Alarm Control, or combination 
burglar/fire controls in the No. 340R and 342R Series. 

Alarm (open normally) and trouble (closed normally) contacts are provided within 
the unit and an indicator LED on each unit shows its status as follows: 

I nd i’cator LED Condition 

OFF .‘NOFMAL 
ON STEAD I LY AIARM 
FLASH I NG TROUBLE 

DESCRIPTION OF OPERATION: 

A smoke chamber in the uni't contains a solid state light source and a light 
detector photocell shielded from each other by a’mask.or target. Normally only 
a small amount of lrght (reflected from the chamber walls and edges of the tar- 
get) reaches the light detector cell, thus establishing a “normal” Ilght level 
in the circuitry. 

When smoke enters the chamber, additional light reflecting off of the smoke 
particles reaches the light detector. When the light level reaches the trip 
point, the unit’s alarm contacts close and its indicator LED lights steadily. 
The unit will remain tripped until smoke clears from the chamber and the power 
to the unit is interrupted momentarily when the fire alarm system is reset. 

If the “norma I ‘I level should decrease (e.g.: component failure), the unit’s 
trouble contacts open and (except in the case of power interruption) its indi- 
cator LED flashes on and off. 

PLACEMENT CONSIDEFIATIONS: 

The No. 631 is designed for mounting directly to the ceiling. Factors influencing 
location and layout include environmental conditions and ceiling construction. 

Locations to avoid: 

The No. 631 should not be used in areas that have: a1 Ambient steam, smoke or 
dust conditions (suchas kitchens, furnace rooms or garages), b) Periodic fumi- 
gation by fogging or spray methods (such as stables, barns, etc.), c) Unusually 
high humidity, d) Corrosive atmospheres, e) Temperatures exceeding lOOoF, or 
f) High air flow such as in air conditioning or heating ducts, or adjacent to 
intake or output ports of such systems. 

Never install a detector on a wall. Smoke from a fire rises to the cei ling, 
spreads out across its surface and begins to gvel downward, along or near the 
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wal Is. A detector mounted on the ceiling will sense a developing fire far 
sooner than a detector mounted on a wall. See Diagram I. 

Keep away from the “dead air” space that exists at the junction of a wall and 

m 
ceiling. As a rule, keep detectors at least 6” away from any wall. See 
Diagram 2. 

CEILING 
LOCATE 
DETECTOR HERE 
NOT HERE 

Diagram 1 

Layouts : 

Diagram 2 

I. On Smooth ceilings with no forced air flow, spacing of 30 ft. may be used, 
depending on cei,ling height or special response requirements. See Diagram 3. 
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Diagram 3 Diagram 4 

2. On uneven ceilings or ceilings with beams or joists closer spacing may be 
requ i red. 

a. Ceiling obstructions 8” or less in depth can be considered equivalent 
to a smooth ceiling in view of the “spi I I over” effect of smoke. 

b. With beam construction from 8” to 18” in depth, movement of heated air 
and smoke may be slowed by the pocket or bay formed by the beams and 
spacing should be reduced. Detectors should be mounted, in such cases, 
on the bottom of the beam or joist, not in the channels in between. 
See Diagram 4. 

c. I f the beams exceed 18” in depth and are more than 8 ft. on centers, 
each bay should be-treated as a separate area requiring at least one 
detector. 67 
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3. S I oped ce i I ? ngs (peaked , shed or c.athedraI type) present special problems. 
AFr at the top of sloped ceili’ngs has a higher temperature than air in 
other parts of the room. This temperature-difference may create a “thermal 
barrier” which can prevent rising smoke from reaching the top of the ceil- 
ing. Detectors may have to be located below the point where rising smoke 
w’il I level off. A row, of detectors at least 3 ft. below the peak is 
suggested. Do not install detectors in attics or where temperatures may 
exceed I DOOF. 

A pre-installation smoke test with a piece of hemp or similar material 
will help determine if a “thermal ‘barrier” exists and will indicate if 
smoke will reach the location(s) where the detector(s) will be located. 

~M0”N-r’ 
DETECTOR HERE 

Diagram 5 

Note : A.detaiIed analysis.of proper. locations for smoke detectors is available 
from the National Fire Protection Association (NFPA), 470 Atlantic Avenue, 
Boston, Massachusetts 02210. Order NFPA Standards #72E and #74 

SOME TIPS ON RESIDENTIAL FIRE PROTECTION: 

Since most fires in a home.occur at night.when everyone is asleep, the ideal 
location for a smoke detector ii between the bedroom area and the rest of the 
house. If the bedrooms are spread out or i’f they are located in different 
sections.of the house, one smoke detector should be placed near each of these 
s leep i’ng areas. See Dtagrams 6a and 6b. 

I‘n multF-level houses one smoke detector may be sufficient to protect an entire 
floor. Since smoke rises, a stairwell in a home tends to become a natural 
“chimney” for smoke rising from one level to the next. Therefore, by locating 
a smoke detector near the top.of the stairs leading to a main sleeping area, 
all bedrooms can be successfully protected using a minfmum of units. See 
Di’agram SC. 

Locati’ng a smoke detector outside a particular bedroom will not protect the 
occupants of that room should a fire originate there. It may be advisable, 
therefore, to locate a smoke detector in each bedroom. 

In genera I, early warning fire detection is best achieved by the installation 
of fire detection equipment in all rooms and areas of the household as follows: _- 
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a. BEST RESIDENTIAL DETECTOR PLACEMENT: 
BETWEEN BEDROOMS and REST OF HOUSE 

b.PLKE DETECTOR NEAR ALL SLEEPING 
AREAS 

c.MAXlMUM FLOOR COVERAGE-DETEC- 
TORS AT TOP OF STAIRWELLS 

Diagram 6: RESIDENCES 

A smoke detector installed in each separate sleeping area (In the vicinity’ 
of, but outside of, the bedrooms), heat or smoke detectors i n I iv i ng rooms, 
dining ‘rooms, bedrooms, hallways, attics, closets, utility and storage rooms, 
and basements, and heat detectors in kitchens, furnace rooms and attached 
garages. 

INSTALLATION AND WIRING: 

The maximum number of detectors that may be used in a particular installation 
will depend on the control panel used and its power capabilities. For example: 

With Nos. 340R-25 and. 342R-25 Controls, up to 4 No. 631’s may be connected 
and at least 6 hrs. standby power will still be assured. 

With Nos. 340R-50 and 342R-50 Controls, even with 20 No. 631’s connected, 
at least 6 hrs. standby power will still be assured. 

With a No. 508 Fire Alarm System the maximum permissible number of No. 631’s 
will depend on the number of bells used with the control and the capacity 
of the standby battery provided. See the instructions that accompany the 
No. 508. 

I. Run wiring from the control to the location(s) selected for the detector(s). 
Diagram 7 shows typical wiring and connections required for controls with 

il 
SUPERV I SED DETECT I ON LOOPS. 
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Note: For power wPring to the detector&) follow Tab,le.A below, to insure 
adequate voltage (5.75V. DC mi’nfmum) at each detector. 

TABLE A:, DETECTOR POWER WIRING’ SIZE 

Maximum d F stance Number of 63 I % 
to farthest detector l-4 5-9 IO-12 

IO0 fe&t #Z #22 #2Q 
200 #22 120 #I8 
300 #22 #I8 #I6 
5DO #20 #I6 * 

*Use separate power runs of’ I to 4 (use 820 wire), or 5 to 9 (use #I6 wire) 
detectors each. 

2. Mount the detector(s) to the ceiling after wiring connections are made. Two 
mounti’ng holes are provi’ded on the flange of each detector. 

3. After an alarm the detector. locks in unti I smoke clears from its smoke 
chamber and its power is momentarily interrupted. -This is accomplished 
automatically when any of -the controls shown in Diagram 7 is reset after 
an alarm. 

TESTING: 

The following test should be performed on each detector when first installed 
and at least semi-annually thereafter: 

Smoke from a just-exttnguished match or from a lit cigarette should be 
enough to trip the detector. Allow a few minutes for the smoke to clear 
from the detector before attempting to reset the system. 

MAINTENANCE: 

The No. 631 Smoke Detector should be cleaned at least yearly and more often (at 
least every six months) i’n areas that are dusty or exposed to small insects. 

‘To clean the unFt, place the nozzle of a vacuum cleaner near the open Space 
between’ the lens and housi’ng of the detector and follow this opening around 
several times with the nozzle. 

No other periodic maintenance is required. If a detector does not function 
properly, the alarm company providing service should be notified. 
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SUPERVISED 
DETECTION 

LOOP 

IN 
FROM CONTROL 
OR PRECEDING 
DETECTOR OR 
THERMOSTAT 

t-1 (+I SUPERVISED 
DETECT ION 

’ THERMOSTAT OR 
END OF LOOPtAT CON- 
TROL OR EN0 OF LINE 
RESISTOR) 

TY PlCAL 
CONTROLS I 

WHEN RESET SWITCH IN CONTROL IS OPERATED, 
POWER TO DETECTOR IS MOMENTARILY 
INTERRUPTED AND DETECTOR RESTORES ( IF 
SMOKE HAS CLEARED FROM IT’S CHAMBER). 

(+I 
Nfh63-l 

0 
(+) 

IF 

(+I 
THERMOSTAT 

Diagram 7: TYPICAL CONNECTIONS for SUPERVISED DETECTION LOOP 
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GENERAL SPECIFICATIONS: 

Physical: Diameter: 6” (15.2 cm) 
Height: 3 3/4” c 9.5 cm) 

Electrical: 

6V. DC (ful I wave rectified, 
unfiltered) 

6V. DC (rechargeable power 
suPP lY) 

Current Draw 
Norma I Alarm 

17 ma 38 ma 

12 ma 28 ma 

6V. (dry battery 1 10 ma 23 ma 

Sensitivity_: Factory set to trigger at 2% per ft. smoke obscuration and to give 
a troub le signal if sensitiv ity falls to less than 6%. 
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