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1.0 Safety & Usage
The following symbols indicate important safety warnings and precautions throughout this manual:

WARNING indicates that serious bodily harm or death may result from failure to adhere to the
precautions.

CAUTION indicates that damage to equipment may result if the instructions are not followed.

NOTE suggests optimal conditions and provides additional information.

1.1 Viewing Precautions
Do not view an actively emitting infrared or visible light from the side or top of the light (close to or
on beam) from a range of less than 4 ft. (1.2 m). The PAPI is capable of emitting visible and
infrared light energy that is harmful to the eye if viewed directly.

1.2 Wireless Precautions
Keep the Handheld Controller at a distance of at least 3 ft. (1 m) from the antennas of lights or other
Handheld Controllers. It transmits a powerful radio signal that could damage sensitive receiver
circuitry if operated at close range.

1.3 Warranty Disclaimer
This manual will familiarize you with the features and operating standards of the product. Failure to
comply with the use, storage, maintenance, or installation instructions detailed in this manual could
void the user warranty.
Changes or modifications not expressly approved by the party responsible for compliance could void
the user’s authority to operate the equipment. Installation work must be done by a qualified
person(s) in accordance with all application local codes and standards.

1.4 Recycling
This product may contain substances that could be harmful to the environment or human health if improperly
handled at the product’s end of life. In order to avoid release of such substances into the environment, we
encourage you to recycle the product in an appropriate way that will ensure most of the materials are reused or
recycled. Check your local municipality for electronics recyclers.
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1.5 Abbreviations
The following is a list of abbreviations used in the description of Airfield Lighting Systems. Some terms listed below
may not be used in this document.
A
AC
AGM
AH
APAPI
BBA
cm
DC
FAA
ft.
Hz
ICAO
ILS
in
IR
kg
lb.
LED
LHA
m
mm
MTBF
NATO
NSN
NVE
NVG
PAPI
PCB
PCL
PCU
RCT
s
SE
STANAG
TDZ
UFC
V
VAC
VDC

Ampere
Alternating current
Absorbed glass mat
Ampere-hour
Abbreviated Precision Approach Path Indicator
Battery Box Assembly
Centimeter
Direct Current
United States Federal Aviation Administration
Foot
Hertz
International Civil Aviation Organization
Instrument Landing System
Inch
Infrared
Kilogram
Pound (US)
Light Emitting Diode
Light Housing Assembly
Meter
Millimeter
Mean Time Between Failure
North Atlantic Treaty Organization
National Stock Number
Night Vision Equipment
Night Vision Goggle
Precision Approach Path Indicator
Printed Circuit Board
Pilot Controlled Lighting
Power Control Unit
Remote Control Transmitter
Second
Solar Engine
(NATO) Standardization Agreement
Touchdown Zone
Unified Facilities Criteria
Volt
Volts, alternating current
Volts, direct current

© 2016 Carmanah Technologies Corporation

PAPI Tilt Switch Guide RevB

1.6 Limitations of scope


This manual supplement provides an overview of Carmanah Precision Approach Path Indicator - tilt switch
setup and calibration for permanently-mounted system only.



This manual is supplemental to the general user manual and is not intended as a replacement. Consult the
general user manual for all other aspects of setup, commissioning and troubleshooting of PAPI systems.



This manual supplement pertains to both portable and permanently-mounted systems.



This manual is not specific to either solar or AC-powered systems, nor is it specific to system configurations
within those categorizations. Supplemental information specific to each Precision Approach Path Indicator
configuration is supplied with the purchased equipment under separate cover.

2.0 Theory of operation
The efficacy of PAPI systems is contingent on all the beams of LHAs angled correctly with respect to one another
and with respect to the desired glide slope.
If a PAPI’s angle is incorrect, it could provide an incorrect glide slope indication to the aviator, so PAPIs are
designed to operate in a “fail safe” manner. By using electromechanical tilt switches to detect a PAPI’s angle, the
system will only emit light if all LHAs are in the correct angular position as per the prescribed system configuration
and set up. Each LHA is equipped with a single tilt switch, and all LHA tilt switches are wired in series to form an
electrical loop. If any one LHA deviates from its angular set position or if any tilt switch fails, the power to all LHAs
will be disconnected. This type of “fail safe” protection can be used with 2-LHA and 4-LHA systems.

Efficacy of PAPI systems and the safety of aircraft and personnel is contingent on the
correct alignment of light emitting fixtures and maintenance of the overall system.
Installation, setup and maintenance of PAPI systems should only be performed by qualified
personnel.

3.0 Tilt Switch Connectivity
Wiring the PAPI tilt switches:
The following procedure can only be performed successfully once the correct angle for each LHA
has been determined and set in accordance to the desired glideslope angle.

Depending on the configuration, the PAPI system comes with a tilt switch on each of the LHAs. The tilt switch is
used to extinguish the LEDS in the event that any of the PAPI LHAs is disturbed after being set in position.
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On the PCU there is a switch labeled “Tilt Switch Bypass”. When the PCU arrives, this switch will have been taped
in the “up” position. This switch should remain in the “up” position while setting up the PAPI LHAs; this allows the
system to function regardless of position of the tilt switch sensors.
The PCU and the LHAs each have pre-wired lengths of wire exiting them. The 10-gauge red and black wires are
for 24 VDC power, the six-conductor 22-gauge cable provides the intensity control signals, and the 2- conductor
cables are used to wire the tilt switches.
While the other wires are connected color-to-color, the tilt switch are wired in series – forming a
loop through the PCU and all of the LHAs. The layout of this loop is shown in the diagram below:

Tilt Switch Connectivity – Overview:

The PAPI system also comes with a length of two-conductor cable for the runs between the PCU and the LHAs.
Do not confuse the power wires with the tilt switch wires. All references to the red and black
conductors within this supplement are for the small two-conductor tilt switch cables, not the larger
gauge power conductors from the PCU junction box that are spliced red to red and black to black.
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4.0 Setup and Calibration
Setting the PAPI tilt switches:
On the PAPI control panel is a switch labeled “Tilt Switch Bypass”. When this switch is in the up position, the tilt
switches are bypassed and the PAPI will function regardless of the position of the tilt switches. When the tilt
bypass switch is in the down position, the PAPI will not function unless the tilt switches are all set at the correct
angle. Use the up position of the tilt bypass switch to either set up the PAPI angle or allow the PAPI to continue to
function in the event that there is an issue with one or more of the tilt switches.
Tilt switches are adjusted after the LHAs have been set for the correct angles. The tilt switches are located on the
back of the bracket that holds the inclinometer when positioning the PAPI LHAs. The switch is located on an
adjustable bracket. Loosen both of the screws that hold the bracket just enough to allow to allow the tilt switch
assembly to move.
Place the digital inclinometer against the bottom of the tilt switch as shown in the photo below. (Ensure that both
surfaces are clean and free of debris, otherwise the angle could be affected):

The bracket can then be rotated around the left hand screw through an angular range permitted by the slot on the
right hand side.

Due to the viscosity of the mercury and resistance to movement within the switch, it may be
necessary to start the adjustment process by biasing the switch more on one side of “level”
(approximately 1.0 degree or more), and then moving back toward level, slowly move past level
about 0.1 degrees prior to returning to level.
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Finally move the switch to level (0 degrees) and tighten the screws as shown in the photo below:

The “closed” range of the tilt switch is within the angular range of +0.5 degrees and -0.25 degrees. A small
deviation within this range will not affect functionality.
It may be necessary to tap the switch a few times when set in the final position to settle the contact
mercury, then recheck the angle to verify that the position is correct.
Once the tilt switches in all the LHAs have been set in place, flip the “Tilt Switch Bypass” switch on the controller to
the “down” position. The tilt switch circuit can now disable the PAPI if one or more LHAs deviate from the correct
angle.

The tilt switches contain mercury in glass enclosures which are sealed inside the aluminum
structure. If broken, place in sealed container and dispose of appropriately.
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5.0 Inclinometer Instructions
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6.0 Warranty
This product is covered by the Carmanah warranty. Visit carmanah.com for additional information.
Before contacting Carmanah’s customer service department, please have the serial number of your light available,
a brief description of the problem, as well as all details of the installation and recharging efforts.
To contact Customer Service:
Mail:

Carmanah Technologies Corp.
250 Bay Street
Victoria, BC Canada V9A 3K5

Phone:

1.250.380.0052
1.877.722.8877

Fax:

1.250.380.0062

Email:

customerservice@carmanah.com

Website:

carmanah.com

(worldwide)
(toll-free, U.S. and Canada)
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