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Typographical Conventions

C:::,\J\F\LL\ Warnings call attention to a procedure or practice that could result in

i

: personal injury if not correctly performed. Do not proceed until you fully
T under stand and meet the required conditions.

Cautionscall attention to an operation procedure or practicethat could
A damage the product, or degrade performanceif not correctly performed. Do
not proceed until under standing and meeting these required conditions.

Note Notes provide information that can be helpful in under standing the operation
of the product.
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1 DOCUMENT OVERVIEW

This document describes the physica ingdlation and basic configuration of the
Location Sensor product. The site design is detailed in the DO406 L ocation Sensor

Placement Guide.

2 PRODUCT DESCRIPTION AND FEATURES

The Location Sensor receives the signds transmitted by the WhereTags, which are
attached to the tracked assets. The decoded tag information is time stamped and
routed to a PC for additiona processing. The locate agorithm running on the PC
caculates the tag position based on the time stamps of multiple Location Sensors,
and reports that position to the database whereit is displayed by Resource
Manager.

There are two separate L ocation Sensor models:
LOS-4100 (802.3 Wired Ethernet)

LAP-4200 (with 802.11b Wireless LAN Access Point, aso known asa
Locating Access Point)

The difference between the two models is that the LAP-4200 contains an Access
Point, while the LOS-4100 does not. These units are identica in appearance; the
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only way to diginguish them is by the model number on the housing. Note thet
both units have awired Ethernet port; the LAP-4200 has a can function as either a
client bridge or an access point.

Both units aso include alow power transmitter which is used to distribute
configuration data, and timing signas to other Location Sensor units. This

trangmitter has the same tranamitter characteristics as atag.

Featuresinclude:
Outdoor wesatherproof housing
Wirdless data transport capability

Wirdess Timing capability

There are three separate antenna options for the Location Sensor. In addition,
thereis an optiond high gain Wirdess LAN Access Point directiona antenna for
ingdlations in which the standard antennas do not proved the range required to
communicate with the base access point. The avallable antennas are listed in
section 4 below.

L ocation Sensor Installation Guide D0405 rev PA6

a Copyright WhereNet, Corp. 2001
WhereNet Confidential



Infrastructur e | nstallation Guide

WhereN
3 PRODUCT SPECIFICATIONS

3.1 Mechanical

Sze 10.3x3.2x12.0 in(HXDxW)
261 x 80 x 305 mm
Weight: 8.0 Lbs
3.6 kg
3.2 Electrical
Voltage: 1810 36 Vdc
36 nomina
Current: 1.5 (max) Amps
Pwr Diss: 25 (max) Weatts
AC Power’ 100- 240 Vac
1 With recommended power supply

3.3 Environmental

Operating Temperature: -30to +50 °C
Storage Temperature: -40to +70
Ingress Protection: 65 IP
Location Sensor |nstallation Guide D0405 rev PAG
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3.4 External Connections

Antenna

DC Power:

Opt. Access Point Antenna:
Ethernet

Timing

MCX (femde)

251D/ 5.5 0D mm (femde)

RP-TNC (male)

RS (femde)

RJIH (4 wire telephone handset, femde)

4  PARTSANDTOOLS

The parts and tools indicated below are required to complete the ingtdlation of the

Location Sensor. Ordering information is supplied where gpplicable.

Part

Model Number

All Westher Omni Antennar™ (standard) ~ AK-210 (Figure 1)

Office Omni Antennat (indoor only) AK-110 (Figure 2)

Flat PandAntenna’ (directiond indoor/ ~ AK-120 (Figure 3)

outdoor)

High Gain WLAN Antenna (optiondl) TBD (Figure 4)

Power Supply PS-021 (Figure 5)
Outdoor Power Supply enclosure (Figure 6)
(outdoor use only)
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Part

Pole Mount Kit

Wall Mount Bracket (to provide 12
inch (305 mm) spacing from metd
wdl w/ AK-210 antenna

Cat 5 network cable

Connector

Timing cable (2 twigted pairs);

Connector

Network hub/ router/ switch

! Choose 1 of the three antenna options

Mode Number
RM-410-00

RM-250-00

Belden: 1583A 006U1000
riser , 1585A 877U1000
Plenum, or equiv.

1624R Non-plenum, shielded,
1624P Plenum, shielded.

AMP 5-569278-X with load
bar, or AllenTd
AT8X8RCSC-24

Belden: 1588R-006U1000
riser, 1590A-8771000 plenum

Allen Td AT4X4SC-2224

N/A

Recommended cable/connector/tool supplier Graybar (800) 766-7101
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Figurel  All westher omni antenna Figure2  Indoor office omni antenna

Fgure3 Hat pand directiond antenna Fgure4  Optiond high gain antenna
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Fgure5 Power supply

Tools

Computer to configure Location
Sensor, including

Crossover Cat 5 (Ethernet) cable

Null Modem serid cable (optiona)

RJ Connector tool for RM45 and RJH
Fluke 620 LAN CableMeter

Miscellaneous hand tools

Figure6  Outdoor

Availablelocaly

P.S. housing

Digi-Key: AE1034-ND DB9
M/F, or AE1033-ND F/F

Figure 7
Figure 8
Avalladle localy
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Figure7 RJcabletool Figure8 Fuke LAN CableMeter

5 CONFIGURATION

The Location Sensor (Location Access Point) must be configured prior to
operaion. Configuration includes:

Setting the Location Sensor configuration, induding the 1P address

Setting the embedded Access Point configuration (LAP-4200 only),
induding the Service Set Identifier (ESSID), and | P address.

Note Failureto configurethe L ocation Sensor prior to operation may result in an

inoper ative unit.
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Both of these units are configured usng:
LPManager software via Ethernet (preferred),
Telnet via Ethernet, or

Hypertermind (or any termina emulation software) via serid port

For the LAP-4200, both the Location Sensor and the embedded A ccess Point must
be independently configured. That is, both units must have their |P addresses
correctly specified. The communication connection can be switched between the
Location Sensor and the Access Point by typing ctrl-w.

5.1 Location Sensor Configuration

L ocation Sensors communicate over an Ethernet interface usng TCP/IP. Each

L ocation sensor must be configured with aunique IP address. The IP address of
each LS must be recoded and entered into the WhereNet site file, which contains
the configuration information for each LS, including its location.

Each Location Sensor is shipped with alabel set containing one label (Figure 9)
withthe bar coded MAC address of the Location Sensor (and of the Access Point
if so equipped) and three labels with the last 9x characters of the Location
Sensor'sMAC address in large type. Ensure that the labd is correct by matching
the MAC address(es) on the loose |abel set with the MAC address(es) listed on the
back of the Location Sensor. Place the loose bar code label in the Site design
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document where indicated, and place one or more of the large type, Six character
labels on the exterior of the Location Sensor in pogtions that are visble efter
ingdlation.

TE - Last 6 LS
Label applied Jii ;. DD5F18 / MAC digits

to unit from 11 DD5F18

factorv. ——» IHIF?;; DDgF18
ﬁa ; Location Sensor
12 DD5F18 Serial Number

DDSF 1 8 Location Sensor

i SR MAC Address

£l
S
1

i Access Point
gt e MAC Address

L
RO DT [

B AT | T @
LULLL L LTS TREE )
ORI =

Figure9 LAP-4200 Label

Like other network equipment, the Location Sensor |P address(es) must be set to a
predetermined address. While there is no redtriction to the IP address, it must
match the address in the Site file for that particular Location Sensor. The IP
address(es) can be dtatic assigned, or dynamicaly assgned viaDHCP. If assgned
though DHCP, the DHCP server must contain the MAC address and

corresponding P address for each of the Location Sensors (and Access Points).
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The Location Sensors can be configured using ether an automatic process or a
manua process.

Automatic Configuration

TBD

Manual Configuration

Connect to the Location Sensor using LP Manager, Tenet or
Hypertermind.

Confirm the uniqgue MAC address for the L ocation Sensor.
Sdlect Set IP Address from the menu and set the | P address.
Access the Access Point configuration by typing ctrl-w.
Follow the menu prompts and set the | P address.

Confirm communication to the Location Sensor by “pinging” the device(s)
using LP Manager.

The MAC addresslabel must be clearly marked on the exterior of the
A L ocation Sensor housing in a position visible after installation.
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6 ASSEMBLY INSTRUCTIONS

The Outdoor Omni antenna must be mounted to the Location Sensor housing; the
Indoor Office Omni antenna.and the Flat Pandl Directiond antennas are mounted
separatdy to the appropriate wall or celling. Follow the specific ingtructions
included with the antennas.

Theleft and right antenna must be correctly oriented per the site design.
Inadvertently reversing the left and right antenna will result in a two foot

location error.

7 FCC INFORMATION

This equipment complies with Part 15 of the FCC Rules.

Any changes or modificationsto WhereNet Corp. equipment not expresdy
approved by WhereNet Corp. could void the user’sauthority to operate the
equipment.
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This equipment complies with Part 15 of the FCC Rules. Operation is subject to
the following two conditions:

1. Thisdevice may not cause harmful interference.

2. Thisdevice must accept any interference received, including interference
that may cause undesired operation.

This equipment has been tested and found to comply with the limitsfor a Class B
digital device pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection againgt harmful interference in aresidentid (and
commercid) inddlation.

This equipment generates, uses, and can radiate radio frequency energy and, if not
ingalled and used in accordance with the manufacturer's ingtruction manua, may
cause interference with radio communications. However, there is no guarantee
that interference will not occur in aparticular ingalation. If this equipment does
cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, you are 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 the receiver.
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Connect the equipment into an outlet on a circuit different from that to
which the receiver is connected.

Conault the dedler or an experienced radio/ televison technician for

assistance.
C:_::-_:Fh To comply with FCC RF exposur e requirements, no one may remain within
T 20 cm of the antenna.

8 MOUNTING OVERVIEW

The Site design specifies the location of the Location Sensor(s) to provide
optimum system performance. It iscriticd that the Location Sensor is mounted in
apostion which provides good RF vighility to the tracked assets. Thusthe
Location Sensor must be mounted exactly in the position specified in the Site
design document.

ﬂ Failure to mount the L ocation Sensor in the exact position specified in the site

design will result in erroneous or non-locates of the tracked assets.
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The Location Sensor can be mounted to awall using the integra keyhole mounting
dots. An attachment hole is aso provided to accept a 3/8 in (10 mm) threaded
rod. A pole mount hardware kit is available separately.

81 Wall Mount

The Location Sensor may be mounted directly against a non-metdlic wal usng
the standard AK-210 All Wesather Omni-directiona antennas. For ametallic wall,
Location Sensor must be mounted 12 inches (305 mm) away from the wdll for the
antennas to operate properly. Alternately, the AK-120 FHat Pand antennas may
utilized as they may be mounted directly to ametdlic wal.

The Location Sensor can be mounted to awall using the four key hole mounting
dots per the following ingtructions:

Determine the preferred screw/ anchor type (not supplied) for the particular
wall materia. The Location Sensor requiresa #6 or 3.5 mm mounting

Screw.

Mark and drill holesin the wal to match the keyholes on the Location
Sensor (Figure 10).

Mount the Location Sensor and securely tighten the screws.
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78 in ——
L

200.2 mm x

»|

9.22 in
234.2 mm

Y x X

Figure 10 Wal mounting hole dimensons

C:_f"\ql If the Location Sensor isin a position in which it could beripped off the wall
i i
; by industrial equipment, it should be secured to the building infrastructure
T with a safety cable through the 3/8 inch (10 mm) hole in the housing.
Location Sensor |nstallation Guide D0405 rev PAG

a Copyright WhereNet, Corp. 2001
WhereNet Confidential

21



Infrastructur e | nstallation Guide
—,

Where et

8.2 3/8ths Threaded Rod

The Location Sensor can be hung viaa 3/8 inch (10 mm) threaded rod per the
following ingtructions. The required supports, threaded rod, nuts, etc., are not
included.

Cut the threaded rod to the desired length and ingtall it directly above the
desired Location Sensor position.

Thread one nut up 2 inches (50 mm) from the bottom of the threaded rod.
Place the Location Sensor onto the threaded rod and install the second nut.

Tighten the upper nut down on top of the Location Sensor housing.

8.3 Pole Mount

The required pole mount kit, catalog number RM-410-00, must be ordered
separately. The Location Sensor can be mounted to a pole per the following

ingructions:

TBD
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9 CABLING

Figure 11 below shows the connections which must be made to the Location
Sensor in norma operation. The connector types and recommended cable types
are detailed in section 4 above.

Power Ethernet

|

ceco mm O O
/ \ | \
[\ I
Left Right Timing Serial
Antenna

Figure1l Location Sensor connections

9.1 Power

The customer must provide 120 Vac power to the specified Location Sensor
position. The Location Sensor utilizes an externa power supply to convert 120

Vac to the required +18 to 36 Vdc. The recommended power supply has a 6 foot
(2 m) AC cableand a6 foot (2 m) dc cable. The eectrician should verify that the

AC power is available within 3 feet (1 m) of the position of the Location Sensor.
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Thisdlows a9 foot (3 m) “serviceloop” margin if the Location Sensor position
must be readjusted after the AC power isingtaled.

For outdoor installations the power supply must be installed within a suitable
water proof housing. Follow local and national building codes.

9.2 Timing

For most indoor and some outdoor applications the L ocation Sensor requires at
least one timing cable to be connected to other nearby Location Sensor units. The
site design document will specify which Location Sensors will be connected
together. Each of the three timing ports on the Location Sensor is an identica bi-
directiond link. The cable and connector types are specified in section 4 above.

For areliable system operation, thejacket of the timing cable must be
securely crimped insde the RJH connector. Standard eight conductor cat 5
cableistoo largefor crimpingin the 4 wire connector; the recommended 4
wire cable must be utilized to ensure a proper crimp.
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Thefollowing rules must be gpplied when connecting timing cables between the
Location Sensors:

Do not connect the timing cable from one Location Sensor back to the
same Location Sensor.

Do not connect two timing cables between the same two L ocation Sensors.

The maximum timing cable length is 1000 feet (310 m).

Ingtdl the Location Sensor timing cables from one unit to the next, as specified in
the site desgn document, using the specified 2 pair Cat 3 cable and RH
(telephone handset) connectors.

n Incorrect routing of the timing cables between the L ocation Sensors may
result in decreased location accuracy.

9.3 Ethernet

The Location Sensor utilizes standard 10/100 802.3 Ethernet connectivity viacat 5
cables. The Location Sensor must be wired to a nearby hub, which isin turn
connected to the network containing the database cpu. The maximum Ethernet
cablerunis 328 feet (100 m). If additional distance isrequired, hubs, repesters,
and fiber (with 10baseT converters) can be used to extend the distance. Refer to
|EEE guiddines for Ethernet cabling.
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Do not exceed the maximum Ethernet cabling length of 328 ft (100 m).

9.4 Access Point Antenna Cabling (Optional)

In many indalaiors, the Access Point antenna must have omni directional RF
coverage to support communication from nearby 802.11 wirdessterminads. Thus,
in the standard configuration the Access Point shares the same antennas as the
Location Sensor.

However, in some ingallations the distance between the Location Sensor and the
recelving Access Point is beyond the maximum **TBD** range supported by the
omni directiond antennas. In that case the optiona high gain antennamust be
utilized to permit the embedded A ccess Point to communicate with the receiving
Access Point. The high gain Access Point antennawill increase the
communication range to approximately 2000 feet (620 m) (US Only), at abit rate
of 1 MBY/s, when used in conjunction with areceiving omni directiond antenna.

The range in Europe will be less due to regulatory output power restrictions.
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The use of the optional high gain Access Point antenna will reduce the
wireless LAN coveragerange for hand held terminalsin areas of the siteto
the side of and behind the high gain antenna due to the directivity of the

antenna.

Toingdl the optiona high gain Access Point antenna follow the following
ingructions.

TBD

10 LOCATION SENSOR INSTALLATION
CHECKLIST

10.1 Location Sensor Installation Verification

Theinddlation of each Location Sensor must be verified by the Account Manager
to ensure that it was correctly indtaled at the location specified in the Site Design
document. The Account Manager should aso record the MAC and | P addresses of
each Location Sensor. After verifying these items the Account Manager should
initial and date the table at the end of this section.
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Location Sensor mounted within +/-1 foot (0.3 m) of position pecified in
Site Design document.  After measuring the ingtaled position,
documenting it on the following form, and comparing it to the position
specified in the Site Design document, the Account Manager should place
an“X” inthe ingtaled position accepted/rgected line for each Location

Sensor on site,

MAC and I P addresses recorded in document bdow. One or more MAC
label(s) placed on the Location Sensor in a position visble from ground.

L ocation Sensor mounted properly with cylindrica antennas pointing down
aminimum of 12° (0.3 m) from meta wadls

Ethernet, power, timing (if required), and antennas cables properly
connected.

LS Site Reference Digtance and Distance and Height above
DesgnID point desc. bearing from bearing from floor leve Z/
Number (e.g., column reference point | reference point | Direction LEDs

E12) in X direction inY direction arefacing
1 MAC address: |P address:
Specified in
SteDedgn
Actud
ingdled

28
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LS Site Reference Distance and Distance and Height above
DesgnID point desc. bearing from bearing from floor leve Z/
Number (e.g., column reference point | reference point | Direction LEDs
E12) in X direction inY direction arefacing
__Accept _ Rgect ingdled position specified above
2. MAC address: |P address:
Specifiedin
Ste Dedgn
Actud
indtaled
__Accept _ Rgect ingtdled position specified above
3. MAC address: |P address:
Specified in
SteDedgn
Actud
ingdled
__Accept _ Reect ingtdled position specified above
4, MAC address: |P address:
Specifiedin
SteDesgn
Actud
indtaled
__Accept _ Rgect ingdled position specified above
5. MAC address: |P address:
Specifiedin
SteDedgn
Actud
indaled
29
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LS Site Reference Distance and Distance and Height above
DesgnID point desc. bearing from bearing from floor leve Z/
Number (e.g., column reference point | reference point | Direction LEDs
E12) in X direction inY direction arefacing
__Accept _ Rgect ingdled position specified above
6. MAC address: |P address:
Specifiedin
Ste Dedgn
Actud
indtaled
__Accept _ Rgect ingtdled position specified above
7. MAC address: |P address:
Specified in
SteDedgn
Actud
ingdled
__Accept _ Reect indtdled postion specified above
8. MAC address: |P address:
Specifiedin
SteDesgn
Actud
indtaled
__Accept _ Rgect ingdled position specified above
9. MAC address: |P address:
Specifiedin
SteDedgn
Actud
indaled
30
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LS Site Reference Distance and Distance and Height above
DesgnID point desc. bearing from bearing from floor leve Z/
Number (e.g., column reference point | reference point | Direction LEDs
E12) in X direction inY direction arefacing
__Accept _ Rgect ingdled position specified above
10. MAC address. |P address:
Specifiedin
Ste Dedgn
Actud
indtaled
__Accept _ Rgect ingtdled position specified above
11. MAC address: |P address:
Specified in
SteDedgn
Actud
ingdled
__Accept _ Reject ingdled position specified above
12. MAC address: |P address:
Specifiedin
SteDesgn
Actud
indtaled
__Accept _ Rgect ingdled position specified above
13. MAC address: |P address:
Specifiedin
SteDedgn
Actud
indaled
31
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LS Site Reference Distance and Distance and Height above

DesgnID point desc. bearing from bearing from floor leve Z/

Number (e.g., column reference point | reference point | Direction LEDs
E12) in X direction inY direction arefacing
__Accept _ Rgect ingdled position specified above

14. MAC address: |P address:

Specifiedin

Ste Dedgn

Actud

ingalled
__Accept _ Rgect ingdled position specified above

Section Signoff

Initia

Date

Comments/ Exceptions

10.2 Location Sensor Operational Verification

Prior to optimizing locate performance, the operation of the Location Sensor must
be verified. The checklist below specifies the verification of the configuration and
basic operation.
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Location Sensor
Power/ WLAN
o (-] o O/
g, Sy
[~ N —
Tag
Reception Ethernet
Outdoor
Omni
Antenna

Figure 12 Location Sensor LED indicatorsLED indicators

o Veify that each Location Sensor is operationd by verifying that the left
Power/ Hedlth LED isilluminated green.

o For wired 802.3 Location Sensors, verify that the Ethernet LED is blinking

green.
o Veify that the RX detects LED is blinking green.

o For wirdess 802.11b Location Sensors, verify that the WLAN activity
LED isblinking green.
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a Confirm thet the Ste LS channd assgnment is correct by running “display
locate” from the LP Manager tool with atag placed directly under each LS.
Verify that the nearest LS, asindicated by a“0” in the display locate
report, isthat LS nearest the tag.

o Veify that detects are received on the channd by using ether LP Manager
Detect History, or WT LPHealth APC detectswhen atag isplaced a a
distance from each LA equivaent to the maximum required range from
that LA. Typica tagto LA rangeis 1000 ft (305 m) (Unobstructed/
outdoor), 350 ft (207 m) Minimaly Obstructed (indoor officel light
commercid), 250 feet (76 m) Significantly Obstructed (heavy industrid).

Section Signoff

Initia Date Comments/ Exceptions
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