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Copyright

This manual is an unpublished work and contains the trade secrets and 
confidential information of Neptune Technology Group Inc., which are not to be 
divulged to third parties and may not be reproduced or transmitted in whole or 
part, in any form or by any means, electronic or mechanical for any purpose, 
without the express written permission of Neptune Technology Group Inc. 
All rights to designs or inventions disclosed herein, including the right to 
manufacture, are reserved to Neptune Technology Group Inc.

The information contained in this document is subject to change without notice. 
Neptune reserves the right to change the product specifications at any time 
without incurring any obligations. 

Trademarks Used in This Manual 

The following are registered trademarks of Neptune Technology Group Inc.:

 l ARB
 l N_SIGHT
 l R900

Other brands or product names are the trademarks or registered trademarks of 
their respective holders.

FCC Notice

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 
installation. 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:

 l Reorient or relocate the receiving antenna.
 l Increase the separation between the equipment and receiver.



 l Connect the equipment into an outlet on a circuit different from that to which 
the receiver is connected.

 l Consult the dealer or an experienced radio / TV technician for help.

RF Exposure Information

This equipment complies with the FCC RF radiation requirements for 
uncontrolled environments. To maintain compliance with these requirements, 
the antenna and any radiating elements should be installed to ensure that a 
minimum separation distance of 20 cm is maintained from the general 
population.

Professional Installation

In accordance with section 15.203 of the FCC rules and regulations, the MIU 
must be professionally installed by trained meter installers.

Changes or modifications not expressly approved by the party responsible for 
compliance could void the user's authority to operate the equipment.

Industry Canada (IC) Statements

Section 8.4 of RSS-GEN

This device complies with Industry Canada License-exempt RSS standard(s). 
Operation is subject to the following two conditions: 

 l This device may not cause harmful interference.
 l This device must accept any interference received, including interference 

that may cause undesired operation.

Cet appareil est conforme aux normes RSS exonérées de licence d'Industrie 
Canada. L'opération est soumise aux deux conditions suivantes: 1) cet appareil 
ne doit pas provoquer d'interférence, et 2) cet appareil doit accepter toute 
interférence, y compris les interférences pouvant entraîner un fonctionnement 
indésirable de l'appareil.

Section 8.3 of RSS-GEN

Under Industry Canada regulations, this radio transmitter may only operate 
using an antenna of a type and maximum (or lesser) gain approved for the 
transmitter by Industry Canada. To reduce potential radio interference to other 
users, the antenna type and its gain should be so chosen that the equivalent 
isotropically radiated power (e.i.r.p.) is not more than that necessary for 
successful communication.

This radio transmitter IC: 4171B-L900M has been approved by Industry Canada 
to operate with the antenna types listed below with the maximum permissible 
gain and required antenna impedance for each antenna type indicated. 



Antenna types not included in this list, having a gain greater than the maximum 
gain indicated for that type, are strictly prohibited for use with this device.

 l Maximum permissible gain of +1 dBi and required impedance of 75 ohm.
 l Approved Antenna types:

 l R900® Pit Antenna, part number 12527-XXX.
 l High Gain R900® Pit Antenna, part number 13586-XXX.
 l R900® Wall Antenna, part number 13717-000.
 l Wire monopole, part number 12641-XXX.

En vertu de la réglementation d'Industrie Canada, cet émetteur radio ne peut 
fonctionner qu'avec une antenne d'un type et un gain maximal (ou inférieur) 
approuvé pour l'émetteur par Industrie Canada. Pour réduire les interférences 
radio potentielles avec d'autres utilisateurs, le type d'antenne et son gain 
devraient être choisis de manière à ce que la puissance rayonnée 
isotropiquement équivalente (e.i.r.p.) ne soit pas supérieure à celle nécessaire à 
une communication.

Cet émetteur radio IC: 4171B-L900M a été approuvé par Industrie Canada pour 
fonctionner avec les types d'antennes énumérés ci-dessous avec le gain 
maximal admissible et l'impédance d'antenne requise pour chaque type 
d'antenne indiqué. Les types d'antenne non inclus dans cette liste, ayant un 
gain supérieur au gain maximal indiqué pour ce type, sont strictement interdits 
pour être utilisés avec ce périphérique.

 l Gain maximal admissible de +1 dBi et impédance requise de 75 ohms.
 l Types d'antenne approuvé

 l Antenne de puits R900®, numéro de pièce 12527-XXX
 l Antenne de puits à gain élevé R900®, référence 13586-XXX
 l Antenne murale R900®, numéro d'article 13717-00
 l Fil monopôle, numéro d'article 12641-XXX
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Chapter 1: General Instructions

The Leak Spy is designed for use with the R900® or R450™ pit endpoints. Before installing, 
wire the Leak Spy unit to work with the endpoint.

Safety and Preliminary Checks

Verify that you are at the location specified on the Site Work Order:

l Check that the site is safe for you and your equipment.
l Confirm or update the endpoint ID number on the Site Work Order.

Follow any company-issued guidelines, in addition to those in this guide. Never perform an 
installation during a lightning storm or under excessively wet conditions.

Site Selection

The following illustration depicts the full Leak Spy assembly.

Figure 1  –  Full Leak Spy Assembly



R900® and R450™ Pit Endpoints
Neptune recommends placing the antenna through a hole in the pit lid so that the dome 
sits above the pit lid.

 l Select a location with a direct line-of-sight to the path of the water main valve.
 l Avoid installing the endpoint behind metal fences or walls.
 l Prewire with a Nicor Inc. male connector.

Figure 2  –  Nicor Male Connector

Neptune recommends using R900 or R450 endpoints prewired with Nicor female 
connectors. 

 

The following table shows the endpoint part numbers.

Enhanced R900® Pit Endpoints R450™ Pit Endpoints

Six-foot Nicor Connection 13442-600 Six-foot Nicor Connection  12855-600

Six-foot Nicor Connection 13442-700 Six-foot Nicor  Connection 12855-700

Table 1  –  Endpoint Part Numbers

 

If you currently have an R900 or R450 endpoint, splice the wires together using the Sensus 
wiring protocol as shown inTable 2 on the facing page.
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Leak Spy Neptune R900® / R450™

Green Red

Black Green

Red Black

Table 2  –  Sensus Wiring Protocol

 

Preparing the Leak Spy 

Before installing the Leak Spy in the field, complete the steps in this section. 

 1. Program the Leak Spy, using the Leak Spy User Guide that comes with the Leak Spy unit. 
Programming sets the internal clock which is essential for correct operation.

After programming the Leak Spy, remember to keep the unit magnet side down. If you 
turn the unit magnet up, you risk turning off the power and clearing out the programming.

 

 2. After completing the programming procedure, take the Leak Spy unit and endpoint to 
the location you want to monitor.

Figure 3  –  Leak Spy Unit
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Connecting the Leak Spy to the R900® / R450™ Pit Endpoint 

 1. Connect the Leak Spy and endpoint by lining the connectors up with the arrows pointed 
toward each other.

 2. Gently insert the Leak Spy connector into the endpoint connector and press together 
securely.

Figure 4  –  Leak Spy Endpoint Connectors

The Leak Spy and endpoint are now connected and ready for you to take to the location for 
installation. 

Figure 5  –  Leak Spy Endpoint Connected
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Installing the Leak Spy and the R900® / R450™ Pit Endpoint 

For more detailed information and installation instructions, refer to the R900 Wall and Pit 
Installation and Maintenance Guide (Part No. 12560-001) and the R450 Wall and Pit 
Installation and Maintenance Guide (Part No. 112857-001).

Before installing the Leak Spy unit, make sure the cable is long enough. That way, after 
installation, you can easily remove the valve box with attached endpoint without straining 
the cable.

 1. Feed the antenna cable and housing through the 1.75-inch hole in the meter valve box. 

Figure 6  –  Pit Antenna Cable and Housing

 2. Slip the large plastic nut over the antenna cable and thread it onto the antenna assembly 
to secure it to the pit lid.

Figure 7  –  Large Plastic Nut
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 3. Make sure the smooth side at the top of the threads on the nut is facing upward.

Figure 8  –  Securing Large Plastic Nut

The following figure shows the completed installation.

Figure 9  –  Completed Installation
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 4. Place the flat black rubber washer on the latch plate around the male coaxial connection.

Figure 10  –  Black Rubber Washer

 5. Apply a coating of Novagard® on the F connector and connect the coaxial cable to the 
F connector, if not already applied.

Figure 11  –  Coaxial Cable

 6. Slide the plastic latch plate cover over the F connector, and then press down and turn 
clockwise to secure.

Figure 12  –  Coaxial Resources
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 7. Slide the connector nut onto the threads and hand tighten. Do not use pliers.

Figure 13  –  Hand Tighten Connection

 8. Use the included cable tie to hang the endpoint from the antenna tube, if the valve box is 
flooded or is a deep vault installation.

Figure 14  –  Cable Tie
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Mounting and Activating the Leak Spy Unit

You can mount the Leak Spy to a metal or plastic pipe. The powerful magnet allows 
mounting on metallic pipes. However, for plastic and non-metallic pipes, you can purchase  
accessories from Vivax-Metrotech Corp.

 1. Place the Leak Spy unit, magnetically, on top of the main valve stem, exposed pipe, or 
valve operation nuts of mains and hydrants.

Figure 15  –  Valve Nuts, Main Valve Stem, and Exposed Pipe

Be careful not to lodge the endpoint between the valve box and any components inside 
the box.

 2. Position the magnet against the left side of the endpoint directly in line with the Neptune 
logo, as shown.

 3. Swipe it from the side and around the corner to the top to activate the endpoint .

Figure 16  –  Activation Magnet
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Testing the Leak Spy Unit and R900® Endpoint Installation
After the R900 endpoint has been installed and wired, follow these steps to verify that the 
endpoint is working properly.

 1. To start the testing program, power up the handheld unit (HHU) test device.

If you are using the CE5320 handheld, the receiver is integrated. If you are using the 
Trimble Nomad handheld and the R900 Belt Clip Transceiver (BCT), make sure the R900 
BCT is powered on before testing.

 

To avoid RF signal saturation of the HHU, position the receiver at least 2 to 3 feet from the 
endpoint . In a densely saturated area, removing the CE5320 antenna from the handheld 
can assist with readings. You can operate the R900 BCT normally.

 

When the endpoint is installed correctly, the endpoint ID and Leak Spy reading appear on 
the HHU’s display within one minute.

 

All Leak Spy units return six digits. If the first three digits are 111, the Leak Spy has not 
been programmed. If the first three digits are 255, the Leak Spy is active with no data.

 

Figure 17  –  Leak Spy RF Test
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A successful Leak Spy meter reading results in a six-digit number.

 l First three digits (level in dB) indicate distance (depending on pipe material) and is 
typically less than 90dB.

 l Last three digits indicate frequency in Hz:
 l 260-500Hz - Large Leak.
 l 500-900Hz - Medium Leak.
 l 900-2500Hz - Small Leak.

The higher the frequency the closer and larger the leak is to the Leak Spy.

 Example leak data reading: 015038.

 l Level, first three digits: 015 (15dB).
 l Frequency, last three digits x 10: 038 x 10 (380 Hz).

 2. If a Leak Spy does not appear on the HHU’s display, complete the following steps:

 l Reactivate the endpoint using the magnet.
 l Verify all electrical connections.
 l Test the installation again (repeat steps 1 and 2).

If a problem still exists, contact your Neptune sales representative.

 

Testing the Leak Spy Unit and R450™ Endpoint Installation

After you install the R450 endpoint and connect it to the Leak Spy, follow these steps to 
verify that the endpoint is working properly.

Endpoint Activation

 1. Position the magnet against the left side of the endpoint directly in line with the Neptune 
logo, as shown.

 2. After completing the programming procedure, take the Leak Spy unit and endpoint to 
the location you want to monitor.
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 3. Swipe it bringing it from the side and around the corner to the top to activate the 
endpoint .

Figure 18  –  Activation Magnet

 l The endpoint transmits its configuration packet to the R450™ Data Collector (DC) or 
R450™ Mini Collector (MC) approximately 30 seconds following the magnet swipe.

 l The endpoint sends the register reading to the R450 DC or R450 MC approximately 15 
seconds following the configuration packet.

 l The R450 DC or R450 MC sends an email confirmation to the installer, after the R450 DC 
or R450 MC receives the configuration packet and meter reading. This allows for 
verification of proper installation and endpoint location.

 4. Look for an endpoint config email similar to the following example.

Figure 19  –  Configuration Packet
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RSSI Values and  N_SIGHT® PLUS  Software Capabilities
In the N_SIGHT® PLUS host software (formerly N_SIGHT™ R450™, ARB®, or ARB N_SIGHT 
FixedBase), the Signal Strength (RSSI value) is a key indicator of the system health as well as 
the communication capabilities of the endpoint with the R450 DC.

The RSSI values are associated by:

 l Uplink— the ability of the R450 DC to hear reading information from the endpoint .
 l Downlink— the ability of the endpoint to hear instructions from the R450 DC.

The endpoint Config Email provides feedback on the RSSI values between the endpoint and 
the collector following endpoint activation. Depending on the RSSI values recorded, the 
system indicates the values as:

 l Pass.
 l Marginal.
 l Fail (should they fail).

It is important to note that RSSI values in the Pass range are required for both the Downlink 
and the Uplink to ensure full, two-way capabilities of the endpoint as part of the R450 
System.

RSSI Description RSSI Values Result in Performance

Pass RSSI ≥ –95 Full capability.

Marginal –105 <+ RSSI < –95 Occasional two-way capability - 
not reliable.

Fail RSSI ≥ –105 Endpoint not capable of two-
way communications.

Table 3  –  RSSI Values

 

Checklist

Before leaving the installation site, be sure to:

Record the endpoint ID for each Leak Spy unit.

Verify that you have followed all requirements of this Quick Install Guide.

Verify that you have recorded all required information.

Clean up any installation debris.

Verify you have completed all requirements of the site work order.
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Chapter 2: Contact Information

Within North America, Neptune® Customer Support is available Monday through Friday, 
7:00 A.M. to 5:00 P.M. Central Standard Time, by telephone or email.

By Phone

To contact Neptune Customer Support by phone, complete the following steps.

 1. Call (800) 647-4832.
 2. Select one of the following options:

 l 1 if you have a Technical Support Personal Identification Number (PIN).
 l 2 if you do not have a Technical Support PIN.

 3. Enter the six-digit PIN and press #.
 4. Select one of the following options.

 l 2 for Technical Support.
 l 3 for maintenance contracts or renewals.
 l 4 for Return Material Authorization (RMA) for Canadian Accounts.

  You are directed to the appropriate team of Customer Support Specialists. The 
specialists are dedicated to you until the issue is resolved to your satisfaction. When you 
call,  give the following information:

 l Your name and utility or company name.
 l A description of what occurred and what you were doing at the time.
 l A description of any actions taken to correct the issue.

By Email

To contact Neptune Support by email, send your message to support@neptunetg.com. 
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Glossary

A

ARB

Automatic Reading and Billing.

AWWA

American Water Works Association.

D

DAP

aDAPtable - DAP technologies is a subsidiary of Roper Technologies.

F

FCC

Federal Communications Commission.

I

Imperial Gallon

Unit for measuring a volume of liquid or the capacity of a container for storing liquid, not the 
mass of a liquid. One imperial gallon is equivalent to approximately 1.2 U.S. liquid gallons.

P

PSI

Pounds per square inch.
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Glossary

R

RMA

Return Material Authorization.

U

U.S. Gallon

U.S. liquid gallon is defined as 231 cubic inches and equates to approximately 3.785 liters.

UL

Underwriters Laboratory.

UME

Unitized Measuring Element.
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