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one at a time going back and forth between them until a peak value is 
indicated. If a value of 90 is achieved, the detector will re-adjust the elec-
tronic gain once again. This will be indicated by a “- -” reading on the 
display. When this happens halt any further adjustment until the display 
again reads a numeric value. This process may occur more than once 
during the fine adjustment step.

	� NOTE: Each time the display reads a value of 90 or greater the detector 
will reduce the electronic gain. Each time the display reads a value of 10 
or less the detector will increase the electronic gain.

4.	� Once satisfied that it is not possible to achieve a higher reading on the 
display, depress the alignment switch to complete the fine adjustment 
step. The digital display readout will turn “OFF” and the yellow LED will 
remain “ON”.

	� NOTE: It may not be possible to achieve a value near 90 on the display 
during the last adjustment iteration. The final value of the display will 
not likely be near 90. This is normal. It is due to the detector reducing 
its electronic gain each time a value of 90 is achieved. When this occurs 
the detector resumes with less electronic gain than previously when 90 
was achieved. Less gain makes it more difficult to achieve higher values. 
Final values anywhere between 20 and 90 are acceptable if no further 
increase can be achieved.

	 NOTE:	�The alignment procedure is not complete yet.

At this time it is possible to set the sensitivity of the detector using the sen-
sitivity switch and digital display. See the Sensitivity Selection section of this 
manual for further details.

Step 3. Final Gain Adjustment
Refer to Figure 13 for this step.

In this step, the detector will electronically adjust its internal gain one final 
time. It is necessary to complete this step with the outer housing installed 
since the housing will change the amount of light received from the reflector.

1.	� Tighten the optics lock down screws so the optics are secure.

2.	� Install the outer housing of the detector. The housing is installed by tight-
ening four screws, one in each corner of the housing. The screws are cap-
tivated in the plastic of the housing and cannot fall out during assembly.

3.	� Remove the protective film from the front surface of the outer housing.

	� NOTE: The housing contains a gasket seal that protects the detector 
circuitry from corrosion and moisture sources. To ensure that the gas-
ket seal performs correctly it is necessary to fully tighten all four of the 
screws that hold the outer housing in place.

4.	� To initiate the final electronic gain adjustment, the reset switch must 
be depressed. Once depressed the yellow LED will begin to blink. This 
indicates that the detector is adjusting the electronic gain setting. Once 
complete, the yellow LED will stop blinking and the green LED will begin 
blinking. This indicates that the gain adjustment was successful.

	� NOTE: Use caution not to block the line of sight between the detector 
and reflector in this step.

5.	� Install the outer aesthetic ring by snapping it onto the outer housing.

	� NOTE: If the outer aesthetic ring has been painted ensure that the paint 
is completely dry before proceeding with this step.

Figure 13. Housing Screw Locations:
SCREW LOCATIONS

RESET SWITCH
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Step 4. Final Verification
This step is required to ensure the detector has been setup correctly and will 
detect smoke at the proper sensitivity level.

1.	� With the detector functioning (indicated by the green LED blinking), 
completely block the reflector with an opaque material. (Due to the high 
optical efficiency of the reflector the selection of the opaque material used 
to block the reflector is not critical. Acceptable materials include, but 
aren’t limited to, this manual or the cardboard packaging inserts.) See 
Figure 14. The detector should enter the trouble condition (indicated by 
the fault relay and the yellow LED (see Appendix I). If the detector does 
not enter the trouble condition there is a problem with the installation 
refer to the troubleshooting section in Appendix I for further assistance.

2.	� Complete a sensitivity test of the detector. Refer to the Sensitivity Testing 
section of this manual for the appropriate procedure.

3.	  �If the orange sticky paper was used to aid in the location of the reflector in 
the alignment mirror it should be removed now. It is no longer necessary.

Congratulations. You have completed the final installation and align-
ment procedure.

Sensitivity Selection
The detector has six sensitivity selections. Each of these selections is only 
acceptable over a specific distance separation between the detector and the 
reflector per UL268. The chart below is used to determine which selections are 
acceptable for your installed distance. The sensitivity of the detector can be 
set only when the housing is removed and the detector is not in the fine ad-
justment step of the alignment mode, indicated by the illumination of the dual 
digital display. To set the sensitivity depress the sensitivity button one time. 
See Figure 10. Once the switch is pressed the digital display will illuminate 
and read the current sensitivity setting in percent obscuration. To change the 
sensitivity continue to depress the sensitivity switch until the desired setting 
is achieved. The digital display will turn off automatically if no further switch 
presses occur.

In addition to the four standard sensitivity selections the detector has two Ac-
climate settings. When either of these settings is chosen the detector will au-
tomatically adjust its sensitivity using advanced software algorithms to select 
the optimum sensitivity for the environment. The sensitivity will be continu-
ously adjusted within the ranges specified in the chart above.

Sensitivity 
Setting

Percent 
Obscuration

Display 
Reading

Acceptable Distance 
Between Detector & Reflector

Feet Meters
Level 1 25 25 16.4 to 120 5.0 to 36.6
Level 2 30 30 25 to 150 7.6 to 45.7
Level 3 40 40 60 to 220 18.3 to 67
Level 4 50 50 80 to 328 24.4 to 100

Acclimate 
Level 1 30 to 50 A1 80 to 150 24.4 to 45.7

Acclimate 
Level 2 40 to 50 A2 80 to 220 24.4 to 67

Sensitivity
Total obscuration can be converted to percent per foot, assuming uniform 
smoke density for the entire length of the beam. The chart below converts 
total obscuration to percent per foot for all acceptable sensitivity settings.
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Sensitivity Testing
NOTE: Before testing, notify the proper authorities that the smoke detector 
system is undergoing maintenance, and therefore the system will be tempo-



rarily out of service. Disable the zone or system undergoing maintenance to 
prevent unwanted alarms.

Detectors must be tested after installation and following periodic maintenance. 
The sensitivity of the BEAM1224/BEAM1224S may be tested as follows:

NOTE: Before testing the detector, check for the presence of the flashing green 
LED at the receiver, making sure not to disturb or block the beam. If it does 
not flash and the detector is not in trouble or alarm, power has been lost to 
the detector (check the wiring).

A. Calibrated Test Filter

The sensitivity of the detector can be tested using an opaque material to cover 
the reflector by an amount indicated by the graduated scale on the reflector. 
(Due to the high optical efficiency of the reflector the selection of the opaque 
material used to block the reflector is not critical. Acceptable materials in-
clude, but aren’t limited to, this manual or the cardboard packaging inserts.)

Refer to Figure 14 for this procedure.

1.	� Verify the sensitivity setting of the detector in % obscuration. See the 
Sensitivity Selection section of this manual for sensitivity determination 
if sensitivity is unknown.

2.	� Place the blocking material over the reflector, lining it up with the gradu-
ated marks that are 10 less than the detector’s setting in percent obscura-
tion. The detector should not alarm or fault. Keep the material in place 
for a minimum of 1 minute.

3.	� Place the blocking material over the reflector lining it up with the gradu-
ated marks that are 10 more than the detectors setting in percent obscu-
ration. The detector should enter alarm within 1 minute.

4.	� The detector can be reset with the reset switch on the detector unit, re-
mote reset, or momentarily interrupting power.

5.	� Notify the proper authorities that the system is back on line.

Figure 14. Reflector Test Card Procedure:

LINE UP EDGE OF
TEST CARD WITH
APPROPRIATE
OBSCURATION LEVEL

MOVE TEST CARD TO DESIRED AMOUNT OF OBSCURATION
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If the detector fails this test several steps should be taken to determine if the 
detector is faulty or simply needs to be re-adjusted before returning the unit. 
These steps include:

1.	� Verify all wiring connections and appropriate power is applied to 
the detector.

2.	� Verify that the optical line of sight is free from obstructions and reflec-
tive objects.

3.	� Apply the maintenance procedure in this manual. Repeat the test proce-
dure. If the detector still fails the test procedure proceed with step 4.

4.	� Repeat the alignment procedure in this manual. If the alignment proce-
dure is successful repeat the test procedure. If the detector still fails the 
test it should be returned. 
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B. Test Switch 

The detector can be tested using the local test switch on the transmitter/re-
ceiver unit or remotely using the remote test station.

The remote test can be used with the BEAM1224/BEAM1224S beam smoke 
detector. Follow instructions included with the test station for proper use. See 
Figure 8 (Remote Test Station) for wiring diagram.

The BEAM1224S is equipped with an integral sensitivity test feature that con-
sists of a calibrated test filter attached to a servo motor inside the detector 
optics. When a test is initiated using the remote test station or local test switch 
the test filter is moved in the pathway of the light beam. The on-board micro-
processor then determines if the proper level of signal reduction is received 
at the receiver. If the proper level of signal reduction is received the detector 
will enter alarm. If the proper level of signal reduction was not achieved, indi-
cating that the sensitivity of the detector is out of tolerance, the detector will 
enter the trouble condition.

Always perform a complete reflector blockage test as in step 4 of the Instal-
lation/Alignment procedure to ensure that the pathway between the detector 
and reflector is clear.

Note: For the BEAM1224 this test does not satisfy the requirements of NFPA72 
for periodic maintenance and sensitivity verification of beam type detectors. 
For the BEAM1224S this test in conjunction with the complete reflector block-
age test (see step 4 of the Installation/Alignment procedure in this manual) 
does satisfy the requirements of NFPA72 for periodic maintenance and sensi-
tivity verification of beam type detectors.

If the detector fails this test several steps should be taken to determine if the 
detector is faulty or simply needs to be re-adjusted before returning the unit 
for repair. These steps include:

1.	� Verify all wiring connections and appropriate power is applied to 
the detector.

2.	� Verify that the optical line of sight is free from obstructions and reflec-
tive objects.

3.	� Apply the maintenance procedure in this manual. Repeat the test proce-
dure. If the detector still fails the test procedure proceed with step 4.

4.	� Repeat the alignment procedure in this manual. If the alignment proce-
dure is successful repeat the test procedure. If the detector still fails the 
test it should be returned.

Maintenance
NOTE: Before cleaning the detector, notify the proper authorities that the 
smoke detector system is undergoing maintenance, and therefore the system 
will be temporarily out of service. Disable the zone or system undergoing 
maintenance to prevent unwanted alarms.

1.	� Carefully clean the outer housing lens face. A damp soft cloth with a 
mild soap may be used. Avoid products with solvents or ammonia.

2.	� Carefully clean the reflector. A damp soft cloth with a mild soap may be 
used. Avoid products with solvents or ammonia.

3.	� Notify the proper authorities that the system is back on line.

Painting
The outer aesthetic ring may be painted using a spray or brush type paint of 
appropriate type. See specification section of this manual for paint types.

NOTE: �Never paint the flat lens surface of the outer housing.

Special Note Regarding Smoke Detector Guards
Smoke detectors are not to be used with detector guards unless the combina-
tion has been evaluated and found suitable for that purpose.
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Appendix I. Operation Modes and Troubleshooting Guide:

Modes Red Yellow Green Dual Digital 
Display Readout Initiating Means

Alarm Contacts Fault
Contacts

Comments & 
Troubleshooting TipsAlarm Remote

Normal OFF OFF Blink OFF

Successful 
completion of 
initialization or 
detector reset

Open OFF Close

Alignment OFF ON OFF

On, Relative amount 
of signal 0-99, or 

– if automatic gain 
resetting, or Lo if 
signal is too low

Alignment Switch Open OFF Open

Alarm ON OFF OFF OFF
Smoke, Test Filter, 

RTS451/KEY or 
RTS151/KEY

Close ON Close

Trouble-Drift Comp 
Elevated Signal OFF 3 Quick 

Blinks Blink OFF
Long Term Drift 

Reference Out of 
Range

Open OFF Open • Sunlight into detector or reflector.
• Re-Align detector.

Trouble-Drift Comp 
Reduced Signal OFF 2 Quick 

Blinks Blink OFF
Long Term Drift 

Reference Out of 
Range

Open OFF Open Clean detector and reflector.

Trouble-Signal
Over Range OFF 2 Quick 

Blinks Blink OFF Increase of 
Reflected Signal Open OFF Open

�Inspect line of sight between 
detector and reflector for reflective 
objects in the pathway.

Trouble-Beam 
Blockage Response OFF 4 Quick 

Blinks OFF OFF Beam Blockage Open OFF Open • Remove blockage.
• Faulty unit.

Initialization-
Power On OFF Blink until 

complete Blink OFF Apply Power from 
discharged state. Open OFF Close

Initialization- 
Alignment Exit OFF Blink until 

complete Blink OFF
Depressing 

RESET switch after 
alignment

Open OFF Close

Local Test
(BEAM1224S)
Pass Result

ON
Blinking the 
amount of 
drift used.

OFF OFF RTS451/KEY or 
RTS151/KEY Close ON Close Detector remains in alarm until reset 

or time-out

Local Test
(BEAM1224S)
Fail Result

OFF
On until 
reset or 
time-out

Blink OFF RTS451/KEY or 
RTS151/KEY Open OFF Open Detector remains in fault until reset 

or time-out

Local Test
(BEAM1224)
Fail Result

OFF Per fault 
mode Blink OFF RTS451/KEY or 

RTS151/KEY Open OFF Open If local test fails will already
be in fault

Local Test
(BEAM1224)
Pass Result

ON
Blinking the 
amount of 
drift used.

OFF OFF RTS451/KEY or 
RTS151/KEY Close ON Close

Blinks output by Yellow LED and Remote Trouble Output
once the device has passed a local remote test:

Percent The Detector Has Drifted Number Of Blinks Output

<10% None

<20% 1

<30% 2

<40% 3

<50% 4

<60% 5

<70% 6

<80% 7

<90% 8

<100% 9



Appendix II. Detector Drilling Template:

4.345˝

6.190˝
 (157 mm)

 (110 mm)

Scale = 1:1
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Appendix III. Reflector Drilling Template:

Scale = 1:1

5.512˝
(140mm)

8.465˝
(215mm)
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  ©2009 System Sensor

Please refer to insert for the Limitations of Fire Alarm Systems

System Sensor warrants its enclosed smoke detector to be free from defects in materials 
and workmanship under normal use and service for a period of three years from date 
of manufacture. System Sensor makes no other express warranty for this smoke detec-
tor. No agent, representative, dealer, or employee of the Company has the authority to 
increase or alter the obligations or limitations of this Warranty. The Company’s obligation 
of this Warranty shall be limited to the repair or replacement of any part of the smoke 
detector which is found to be defective in materials or workmanship under normal use 
and service during the three year period commencing with the date of manufacture. 
After phoning System Sensor’s toll free number 800-SENSOR2 (736-7672) for a Return 
Authorization number, send defective units postage prepaid to: System Sensor, Repair 

Department, RA #__________, 3825 Ohio Avenue, St. Charles, IL 60174. Please include a 
note describing the malfunction and suspected cause of failure. The Company shall not 
be obligated to repair or replace units which are found to be defective because of damage, 
unreasonable use, modifications, or alterations occurring after the date of manufacture. 
In no case shall the Company be liable for any consequential or incidental damages for 
breach of this or any other Warranty, expressed or implied whatsoever, even if the loss 
or damage is caused by the Company’s negligence or fault. Some states do not allow the 
exclusion or limitation of incidental or consequential damages, so the above limitation 
or exclusion may not apply to you. This Warranty gives you specific legal rights, and you 
may also have other rights which vary from state to state.

Three-Year Limited Warranty

FCC Statement
This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful interference, and (2) this device must 
accept any interference received, including interference that may cause undesired operation.
NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used 
in accordance with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular instal-
lation. If this equipment does cause harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to  
try to correct the interference by one or more of the following measures:
		  – Reorient or relocate the receiving antenna.
		  – Increase the separation between the equipment and receiver.
		  – Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
		  – Consult the dealer or an experienced radio/TV technician for help.


