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This manual is for use with X900+ and X91+ CHC receivers sold by iGage Mapping Corporation.  
Receivers purchased from other sources (other dealers or the factory) with similar model numbers /names will not match 
devices provisioned by iGage. 
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GNSS Safety Warning 

The X91+ / X900+ GNSS receivers track and utilize signals from many space based satellite navigation systems: 

The Global Positioning System (GPS) is operated by the US Government which is solely responsible for the accuracy 
and maintenance of the GPS network. Accuracy can also be affected by bad satellite geometry and obstructions 
including buildings and tree canopy. 

The GLONASS (GLObal NAvigation Satellite System), is a satellite navigation system operated by the Russian 
Aerospace Defense Forces. 

The Galileo System is the global navigation satellite system (GNSS) that is operated by the European Union (EU) and 
European Space Agency (ESA) 

BeiDou Navigation Satellite System (BDS) (also known as COMPASS or BeiDou-2) is a system operated by CNSA 
(China National Space Administration.) 

SBAS (Satellite Based Augmentation Services) including WAAS (USA), MSAS (Japan), EGNOS (Europe), QZSS (Asia), 
and GAGAN (India) may also be utilized by the X91+ / X900+for carrier-phase corrections, in addition to differential 
corrections. 

Neither iGage Mapping Corporation nor CHC are responsible for nor warrant the viability of the space segment portion of the 
GNSS system. The user is cautioned that they alone are responsible for determining the suitability of the X9x+ receivers to 
their task at hand. 

Any of the GNSS system components can fail at any time. Be prepared for down time and failures. 

FCC Compliance: 

FCC Notice: CHC X91+ / X900+ receivers comply with the limits for a Class B digital device, pursuant to the Part 15 of the FCC 
rules when it is used in the Portable Mode.  

Operation is subject to the following two conditions:  

(1) This device may not cause harmful interference 

(2) this device must accept any interference received, including interference that may cause undesired operation 

 

{ŜŜ ǘƘŜ ǎŜŎǘƛƻƴ ΨwŀŘƛƻ bƻǘƛŎŜǎΩ ƻƴ ǇŀƎŜ 12. 
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LƴǘǊƻŘǳŎǘƛƻƴ 
Thank you very much for choosing to purchase and use an X900+ or X91+ GNSS receiver! 

With outstanding performance, easy-to-use features, great support, and a ground-breaking price we know that CHC GNSS 
receivers purchased from iGage will be a valuable tool that quickly pay for themselves. 

The X900+ and X91+ receivers are nearly identical. The only differences are the external case style and the internal GNSS 
Engine. 

 X900+ X91+ 

GNSS Engine Novatel OEM 6 (OEM 628) Trimble BD970 GNSS Engine  

Case Style 

  

 Figure 1 X900+ vs. X91+ case styles and GNSS engines. 

This guide is designed to help you familiarize yourself with your new equipment and successfully use it in the field. 

If you have questions or suggestionǎΣ ŘƻƴΩǘ ƘŜǎƛǘŀǘŜ ǘƻ ŎƻƴǘŀŎǘ ǳǎΥ 

 iGage Mapping Corporation 
   1545 South 1100 East Suite 1  
   Salt Lake City UT 84105   USA 

   +1-801-412-0011 
   email  x9@igage.com 

Your input is extremely valuable to us and we will listen to your suggestions to improve our products and support! 

Software updates and news are available from: 
 www.x9gps.com 

/ƭƛŎƪ ƻƴ Ψ¢ƻƻƭǎΩ ǘƘŜƴ ǘƘŜ Ψ·фллҌΩ ƻǊ Ψ·флҌΩ ƭƛƴƪ ŦƻǊ ŦƛǊƳǿŀǊŜΣ C!vǎ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴΦ 

Training Videos 

Training videos specific to setting up a X9x Base, Rover and Network Rover are available from the  
[ Videos ] link on the x9gps.com website. 

If you are not familiar with these subjects: 

 US Survey Feet vs. International Feet (Video #1) 
 Grid vs. Ground Distance Measurements (Video #2) 
 Ellipsoid vs. Orthometric Heights (Video #3) 
 Setting up a Tripod/Tribrach (Video #66) 

Check out the videos at www.igage.com/v 

In addition, there are Carlson SurvCE specific videos that address scale factors and aligning measured and record data. 

SurvCE Manual 

An electronic copy of the manual for SurvCE can be found on the Carlson website: 
 www.survce.com 
/ƭƛŎƪ ƻƴ Ψ{ƻŦǘǿŀǊŜ 5ƻǿƴƭƻŀŘΩΣ ǘƘŜƴ ŎƘƻƻǎŜ ǘƘŜ ǾŜǊǎƛƻƴ ƴǳƳōŜǊ ƻŦ ǘƘŜ ǎƻŦǘǿŀǊŜ ƭƻŀŘŜŘ ƻƴ ȅƻǳǊ Řŀǘŀ collector, then click on 
Ψ{Ƙƻǿ CƛƭŜǎΩΦ ! ƭƛƴƪ ǘƻ ǘƘŜ ƭŀǘŜǎǘ Ƴŀƴǳŀƭ ǾŜǊǎƛƻƴ ǿƛƭƭ be shown: 

http://www.x9gps.com/
http://www.igage.com/v
http://www.survce.com/
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Figure 2 Downloading the latest SurvCE Manual as a PDF file. 

There are a variety of excellent SurvCE training videos available at the Carlson Software website: 

 www.carlsonsw.com 

/ƭƛŎƪ ƻƴ ǘƘŜ Ψ±ƛŘŜƻǎΩ ƭƛƴƪ ƻƴ ǘƘŜ ǊƛƎƘǘ ǎƛŘŜ ƻŦ ǘƘŜ ǇŀƎŜΦ 

ADL Vantage Pro UHF Radio Manual 

Your CHC receiver package may contain a high powered Pacific Crest ADL Vantage Pro radio or 
repeater. 

The manual for Pacific Crest ADL Vantage Pro radios can be found online: 

http://www.pacificcrest.com/library/User_Guide_ADL_VantagePro.pdf 

LT30 Data Collector 

You can download the Getting Started Guide from 

  www.x9gps.com 

On the LT30 linked page. 

Please note that iGage preloads all software, activates SurvCE and your LT30 will be ready to use, out of the box.  

PleaǎŜ ŘƻƴΩǘ ǊŜƭƻŀŘ ǎƻŦǘǿŀǊŜΣ ƛǘ ǎƘƻǳƭŘ ŀƭǊŜŀŘȅ ōŜ ƭƻŀŘŜŘΦ Call us if you have questions! 

Important things to remember: 

¶ Set the data collector to turn off the backlight after 30-seconds of inactivity. 

¶ Set the data collector to NEVER automatically power off, it disrupts the Bluetooth connection. 

¶ Store jobs on the SD Card, they will be easier to transfer and there is nearly unlimited space available. 

¶ Tapping the ON/OFF key puts the data collector in Standby 

¶ Push and hold the ON/OFF key for two seconds to turn the data collector OFF 

WARNING: Be careful when charging the LT30 in your vehicle. It is possible to snap the USB mini connector if you sit on the 
data collector with the charging cable connected. This is not covered by warranty. 

A software patch has been ƛƴǎǘŀƭƭŜŘ ƻƴ ȅƻǳǊ [¢ол ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ άCнέ ƪŜȅ ǘƻ ōŜ ǳǎŜŘ ŀǎ ŀƴ ŜƴǘŜǊ ƪŜȅΣ ǘƘƛǎ ŀƭƭƻǿǎ ŦƻǊ ǎƛƴƎƭŜ 
button shots in SurvCE. 

http://www.carlsonsw.com/
http://www.pacificcrest.com/library/User_Guide_ADL_VantagePro.pdf
http://www.x9gps.com/
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²ƘŀǘΩǎ ƛƴ ǘƘŜ .ƻȄ 
Depending on your purchased configuration you will receive different accessories with your All-in-One GPS receiver heads.  

 

Figure 3 All-in-One carry case with accessories 

In addition to the two GNSS receivers you may also receive: 

 

Figure 4 All-in-One accessory items. 

Download cable, heavy-duty external battery power cable, alligator clips (can be used to power the head or the battery 
charger), a yellow extension pole for mounting the base receiver above a tribrach, UHF whip antennas, batteries, dual battery 
charger, power supply for the dual charger. 

The yellow extension pole is used to raise the GNSS receiver above a tribrach far enough for the UHF antenna to clear the 
tripod. 

 

Figure 5 Using the yellow extension pole. 

A TNC antenna extension cable and mounting block: 
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Figure 6UHF Extension Cable for raising the radio antenna and increasing the range. 

may also be included. This TNC antenna extension cable allows you to raise the UHF whip antenna on a prism pole to an 
elevated height which will greatly increase the coverage range.  
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{ŀŦŜǘȅ LƴŦƻǊƳŀǘƛƻƴ  
Before you use your receiver, please make sure that you have read and understood the following warnings and safety 
requirements.  

An absence of specific alerts does not mean that there are no safety risks involved. Warning and Caution information is 
intended to minimize the risk of personal injury and/or damage to the equipment. 

Use and Care 

The X900+ and X91+ receivers are field ready instruments; however they are also delicate electronic instruments. Take 
suitable care to avoid damage to the instrument.  

Avoid dropping the receiver as it can change the phase center of the antenna! 

Avoid storing the receiver at excessive temperatures (hot or cold) as it will damage the internal batteries.  

Avoid storing the batteries at temperatures less than -40° F (-40° C) and temperatures higher than 160°F (70°C) as it will 
permanently reduce the battery capacity and life  

DO NOT leave the receivers or accessories inside a vehicle in the summer. Temperatures higher than 160°F will permanently 
reduce battery capacity and battery life. 

Battery Warnings, Safety and Disposal 

The batteries are Lithium-Ion type cells. 

WARNING - Do not damage the rechargeable Lithium-ion battery. A damaged battery can cause an explosion or fire, and can 
result in personal injury and property damage. 

To prevent injury or damage: 

Do not use or charge the battery if it appears to be discolored, warped, or leaking battery fluid. 

Do not expose the battery to fire, high temperature, or direct sunlight. 

Do not immerse the battery in water. 

Do not store the battery inside a vehicle during hot weather. 

Do not drop or puncture the battery. 

Do not open the battery or short-circuit its contacts. 

Do not charge the batteries in chargers other than the supplied charger or a direct replacement. 

Do not charge similar batteries in the supplied charger, even if they fit well. 

WARNING - Avoid contact with the rechargeable Lithium-ion battery if it appears to be leaking. The battery fluid is 
extremely corrosive, and contact with it will result in personal injury and/or property damage. 

If battery fluid gets into your eyes, immediately rinse your eyes with clean water and seek medical attention. Do 
not rub your eyes! 

If battery fluid gets onto your skin or clothing, immediately use clean water to wash off the battery fluid. 

Batteries 

Lithium-Ion batteries are supplied with your receiver. 

 

Figure 7 Lithium-Ion Batteries for X9x receivers 

Each battery, when new, will power the receiver for 4-hours at temperatures higher than 50 degrees F. At lower 
temperatures battery life is shortened. 
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If you plan on running a base receiver for longer than 4-hours, it is suggested that you use a Battery Clip Cable to connect the 
auxiliary power connector to an external 12 volt battery.  

If you are using a base receiver with an external radio, the radio cable supplies power to both the radio and the head.  

Fully charge the batteries using the supplied charger before first use. 

Battery Charger 

Plug the charger into the supplied wall transformer or use the supplied alligator clip cable to connect to a 12 Volt battery. 

We have supplied two styles of chargers with ŘƛŦŦŜǊƛƴƎ ŎƘŀǊƎŜ ƛƴŘƛŎŀǘƛƻƴ [95ΩǎΥ 

OLD STYLE CHARGER 

 

The YELLOW LED lights when the left 
battery is inserted 

The RED LED lights when power is 
connected to the charger 

The Green LED lights when the right 
battery is inserted 

--  --  --  --  --    When charging begins the  
   [95Ωǎ ōƭƛƴƪ ǉǳƛŎƪƭȅ 

--       --       --  As the batteries reach full  
   ŎƘŀǊƎŜΣ ǘƘŜ [95Ωǎ ōƭƛƴƪ ǎƭƻǿŜǊ 

---------------------  ²ƘŜƴ ǘƘŜ [95Ωǎ ǎǘƻǇ ōƭƛƴƪƛƴƎΣ 
   the batteries are fully charged. 

 

NEW STYLE CHARGER 

 

The YELLOW LED 
represents the 
left battery 

The center RED 
LED lights when 
power is 
connected to the 
charger 

The GREEN LED 
represents the 
right battery 

--       --      -- When no battery is inserted the LED 
   blinks 
---------------- When charging begins the  
   LED is on solid 
   When the LED turns off, 
   the batteries are fully charged. 

 

Figure 8 The Dual Battery charger LEDs 

It is okay to leave charged batteries in the charger for extended periods of time.  
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TOO COLD:  Do not leave charged or uncharged batteries in your vehicle at night if the temperature will be less 
than 20 deg F. Extreme cold battery storage will permanently reduce the capacity and lifetime of the batteries. 

TOO HOT:  Do not leave charged or uncharged batteries in your vehicle on hot days with the windows rolled up 
when temperature will be higher than 90 deg F. Hot temperatures will permanently reduce the capacity and 
lifetime of the batteries. 

FCC Radio Notices 

FCC Notice: CHC X900+ and X91+ GNSS receivers comply with the limits for a Class B digital device, pursuant to the Part 15 of 
the FCC rules when it is used in the Portable Mode.  

Operation is subject to the following two conditions:  

(1) This device may not cause harmful interference 

(2) this device must accept any interference received, including interference that may cause undesired operation 

FCC Compliance: 

Function FCC-ID Module Type 

Bluetooth  RFR-B2029 Stollman BlueMod+B20/AI/AP 

3.75G WCDMA module   RI7HE910 Telit HE910-D 

2.5 G GPRS module RI7GL865Q Telit GL865-QUAD 

2.75 G EDGE module N7NQ2687 Sierra Wireless Q2687 

Satel TR-Radio  MRBSATEL-TA13G Satel SATELLINE-M3-TR1 

 Figure 9 FCC ID's for X9x receiver radios. 

Bluetooth Radio 

Radiated output power from the internal Bluetooth radio is far below FCC radio frequency exposure limits. The Bluetooth 
radio operates within guidelines for radio frequency safety standards and recommendations, which reflect the consensus of 
the scientific community. 

The level of energy emitted is far less than the electromagnetic energy emitted by wireless devices such as mobile phones. 
However, the use of wireless radios may be restricted in some situations or environments, such as on aircraft or blasting 
areas. 

UHF Radios 

Every X91+ and X900+ Ψ!ƭƭ-in-hƴŜΩ ŘŜǾƛŎŜ include a transmitting UHF radio: 

X91+Satel (CHC Part Number 1191806826)  

X900+Satel (CHC Part Number 1192507826) 

These devices can be used as a RTK base and in this configuration will broadcast 1-watt UHF radio transmissions.  

Safety and General Information 

When used in the transmitting mode, even though the broadcast power is relatively low, you should take these additional 
precautions: 

Medical Devices - Hearing Aids 

Some digital wireless radios may interfere with some hearing aids. In the event of such interference, you may want to consult 
your hearing aid manufacturer to discuss alternatives. 

Medical Devices - Pacemakers 

The Advanced Medical Technology Association recommends that a minimum separation of 6 inches (15 cm) be maintained 
between a handheld wireless radio and a pacemaker. These recommendations are consistent with the independent research 
by, and recommendations of the U.S. Food and Drug Administration. 

Persons with pacemakers should: 
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ω ![²!¸{ ƪŜŜǇ ǘƘŜ ǊŀŘƛƻ ƳƻǊŜ ǘƘan 6 inches (15 cm) from their pacemaker when the radio is turned ON. 

ω bƻǘ ŎŀǊǊȅ ǘƘŜ ǊŀŘƛƻ ƛƴ ǘƘŜ ōǊŜŀǎǘ ǇƻŎƪŜǘΦ 

ω ¦ǎŜ ǘƘŜ ŜŀǊ ƻǇǇƻǎƛǘŜ ǘƘŜ ǇŀŎŜƳŀƪŜǊ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƛƴǘŜǊŦŜǊŜƴŎŜΦ 

ω ¢ǳǊƴ ǘƘŜ ǊŀŘƛƻ hCC ƛƳƳŜŘƛŀǘŜƭȅ ƛŦ ȅƻǳ ƘŀǾŜ ŀƴȅ ǊŜŀǎƻƴ ǘƻ ǎǳspect that interference is taking place. 

Other Medical Devices 

If you use any other personal medical device, consult the manufacturer of your device to determine if it is 
adequately shielded from RF energy. Your physician may be able to assist you in obtaining this information. 

Blasting Caps and Areas 

To avoid possible interference with blasting operations, turn off your radio when you are near electrical blasting 
ŎŀǇǎΣ ƛƴ ŀ ōƭŀǎǘƛƴƎ ŀǊŜŀΣ ƻǊ ƛƴ ŀǊŜŀǎ ǇƻǎǘŜŘΥ ά¢ǳǊƴ ƻŦŦ ǘǿƻ-ǿŀȅ ǊŀŘƛƻΦέ hōŜȅ ŀƭƭ ǎƛƎƴǎ ŀƴŘ instructions. 

FCC Licensing Information 

¢ƘŜ ·фмҌ ŀƴŘ ·фллҌ Ψ!ƭƭ-in-hƴŜΩ Db{{ ǊŜŎŜƛǾŜǊǎ Include transmit ς receive UHF radios and require FCC Licensure for 
operation in the United States. It is illegal to operate these devices in Transmit mode without the appropriate license. 

This link describes the pitfalls of broadcasting without a license: 

http://www.amerisurv.com/PDF/TheAmericanSurveyor_Silver-PirateSurveyors_Jan2014.pdf 

This link describes exactly how to obtain an FCC License: 

http://ashgps.wordpress.com/2014/01/08/exactly-how-do-i-get-a-fcc-license-for-my-rtk-radio/  

 

http://www.amerisurv.com/PDF/TheAmericanSurveyor_Silver-PirateSurveyors_Jan2014.pdf
http://ashgps.wordpress.com/2014/01/08/exactly-how-do-i-get-a-fcc-license-for-my-rtk-radio/
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CǊƻƴǘ tŀƴŜƭ hǇŜǊŀǘƛƻƴ 

  
X91+ Front Panel    X900+ Front Panel 

Figure 10 X9x Receiver Front Panel LEDs 

Pushbuttons 

The front panel has two pushbuttons On/Off and ΨRecord FilesΩ: 

On/Off Pushbutton 

Press the On/Off button for 1-second and release to turn ON the receiver.  

ΨRecord FilesΩ Pushbutton 

When the Record Files button is pressed for 1.5 seconds the receiver toggles from collecting data, to not collecting data. The 
yellow Files LED will stop flashing when recording stops. 

When the receiver is not recording, pressing the record button again for 1.5 seconds will open a new observation file and 
begin collecting observation data (in a new file) again. 

You can also use the Record button to check the current mode: recording or not recording. 

Tapping the Record button will cause either the Serial or the Files button to flash: 

 Serial green receiver is recording 

 Files yellow receiver is NOT recording 

LED Indicators 

There are four LED indicators on the receivers: 

Power 

Red Power ON.  
If flashing, the battery charge is low and the receiver will turn off soon 

{±Ωǎ όSatellite Count) 

Blue Blinks once for each tracked satellite, waits 5-seconds, repeats. 

Serial 

Green Blinks when RTK correction data is received by the serial port.  
.ƭƛƴƪǎ ǿƘŜƴ ǘƘŜ ΨwŜŎƻǊŘ FilesΩ ōǳǘǘƻƴ ƛǎ ǇǊŜǎǎŜŘ ƛŦ ǘƘŜ ǊŜŎŜƛǾŜǊ ƛǎ ǎǘƻǊƛƴƎ ǘƻ ŀ ǎǘŀǘƛŎ ŦƛƭŜΦ 
APIS BASE or ROVER: If the receiver is an APIS Base or Rover and successfully connected to the APIS server: 3-
seconds ON, followed by 7-seconds OFF. 

Files 

Yellow Blinks each time data is stored to the static file. 
.ƭƛƴƪǎ ǿƘŜƴ ǘƘŜ ΨwŜŎƻǊŘ CƛƭŜǎΩ ōǳǘǘƻƴ ƛǎ ǇǊŜǎǎŜŘ ƛŦ ǘƘŜ ǊŜŎŜƛǾŜǊ ƛǎ bh¢ ǎǘƻǊƛƴƎ ŀ ǎǘŀǘƛŎ ŦƛƭŜΦ 
ROVER: If the receiver is a Rover, blinks twice if GNSS engine is FLOAT and lit continuously if FIXED. 
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When the receiver turns on: 

All LEDs will flash. The receiver will automatically begin searching for satellites. As satellites are found, the Blue LED will 
indicate the number of tracked satellites. 

To turn the receiver off, press and ƘƻƭŘ ǘƘŜ hƴκhŦŦ ōǳǘǘƻƴ ŦƻǊ ƻƴŜ ǎŜŎƻƴŘΦ !ƭƭ ŦƻǳǊ [95Ωǎ ǿƛƭƭ ǉǳƛŎƪƭȅ ŦƭŀǎƘ three times and the 
receiver will power down. 
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{ǘŀǊǘƛƴƎ ŀ bŜǿ {ǳǊǾ/9 Wƻō 
X91+ and X900+ GNSS Receivers are typically sold with Carlson SurvCE field data collection software 

Throughout this manual, it is assumed that you have a SurvCE job open on your data collector when you begin setting up 
either Base or Rover configurations. This section describes in detail how to setup a new SurvCE job. 

1. Turn on the Data Collector, wait for it to boot. 

2. {ǘŀǊǘ {ǳǊǾ/9 ōȅ ŎƭƛŎƪƛƴƎ ƻƴ Ψ{ǘŀǊǘΥ {ǳǊǾ/9Ω 

  
bƻǘŜΥ ǘƘŜ Ψ{ǘŀǊǘΩ ƛŎƻƴ ƛǎ ǘƘŜ ǿƛƴŘƻǿǎ ŦƭŀƎ ƛƴ ǘƘŜ ǳǇǇŜǊ 
left or lower right corner of the screen. 

3. The opening screen will be ǎƘƻǿƴΣ ŎƭƛŎƪ ƻƴ Ψ/ƻƴǘƛƴǳŜΩ 
ƻǊ Ψ{ŜƭŜŎǘ bŜǿκ9ȄƛǎǘƛƴƎ WƻōΩ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΥ 

  
For this example, choose ΨSelect New/Existing JobΩ. 

4. Enter the name of the new job: 

  
Then click the green check mark. 
 
{ǳǊǾ/9 Ƨƻōǎ ŀǊŜ ǎǘƻǊŜŘ ƛƴ Ψ/ŀǊŘ CƛƭŜǎΩ ǿƛǘƘ Φ/w5 ŦƛƭŜ 
extensions. When you create a new job, several 
supporting files are created in the same folder as the 
.CRD file. Some users prefer to keep jobs in separate 
ŦƻƭŘŜǊǎΣ ǿƘƛŎƘ ȅƻǳ Ŏŀƴ ƳŀƴŀƎŜ ŦǊƻƳ ǘƘŜ Ψ/ƻƻǊŘƛƴŀǘŜ 
CƛƭŜΩ ƳŜƴǳΦ 

5. Choose the correct projection for your job: 

  
/ƘƻƻǎŜ Ψ5ƛǎǘŀƴŎŜΩ ǳƴƛǘǎ ŦǊƻƳ ΨaŜǘǊƛŎΩΣ Ψ¦{ {ǳǊǾŜȅ CŜŜǘΩ 
ƻǊ ΨLƴǘŜǊƴŀǘƛƻƴŀƭ CŜŜǘΩΦ  
 
The projection drop box displays a list of your recently 
used projections.  
 
If the projection you need is not listed in the drop-
Řƻǿƴ ƭƛǎǘ ŎƭƛŎƪ ƻƴ Ψ9Řƛǘ tǊƻƧŜŎǘƛƻƴ [ƛǎǘΩΥ 
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¢ƘŜƴ ŎƭƛŎƪ ƻƴ Ψ!ŘŘ tǊŜŘŜŦƛƴŜŘΩΥ 

  
Select the correct projection for your location from the 
list, then click the green check mark. Under the 
Ψ/ƻǳƴǘǊȅΩ ŘǊƻǇ Řƻǿƴ ōƻȄ ȅƻǳ Ŏŀƴ ŀƭǎƻ ŦƛƴŘ ǎǇŜŎƛŀƭ 
county projections and standard UTM projections. 

6. The coordinate projection list will now include your 
selected projection. 

  
/ƭƛŎƪ ƻƴ ǘƘŜ ƎǊŜŜƴ ŎƘŜŎƪƳŀǊƪ ǘƻ ǊŜǘǳǊƴ ǘƻ ΨWƻō 
{ŜǘǘƛƴƎǎΩΦ 

7. {ŜƭŜŎǘ ǘƘŜ ΨCƻǊƳŀǘΩ ǘŀōΥ 

  
Most defaults will be fine. You may want to change  
Ψ!ƴƎƭŜ 9ƴǘǊȅ ŀƴŘ 5ƛǎǇƭŀȅΩΥ 
 Bearing άb пр мн рн ²έ 
 Azimuth άомр мн рнέ 

8. {ŜƭŜŎǘ ǘƘŜ ΨbŜǿ WƻōΩ ƻǇǘƛƻƴǎ ǘŀōΥ 

  
Unless you setup at the same location for every job 
όƭƛƪŜ ŀ ƳƛƴŜ ǎƛǘŜύ ȅƻǳ ǿƛƭƭ ǿŀƴǘ ǘƻ ƘŀǾŜ ΨtǊƻƳǇǘ ŦƻǊ 
¦ƴƛǘǎΩ ŎƘŜŎƪŜŘ ŀƴŘ Ψ¦ǎŜ [ŀǎǘ Wƻō [ƻŎŀƭƛȊŀǘƛƻƴΩ ŀƴŘ Ψ¦ǎŜ 
[ŀǎǘ /ƻƴǘǊƻƭ CƛƭŜΩ ǳƴŎƘŜŎƪŜŘ ŀǎ shown. 

9. Click the green check mark again to get back to the 
Ψaŀƛƴ aŜƴǳΩΦ  
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¢ƘŜ Ψ/ƻƴƴŜŎǘƛƴƎ ǘƻ LƴǎǘǊǳƳŜƴǘΩ ŘƛŀƭƻƎ ƛǎ ǎƘƻǿƴΥ 

  

10. CƭƛŎƪ ƻƴ Ψ/ƻƴǘƛƴǳŜ ǿƛǘƘƻǳǘ ŎƻƴƴŜŎǘƛƴƎΩ ǘƻ reach the 
main menu without connecting to an instrument. 

  

11. Load a GEOID file. 
Click on tƘŜ Ψ9ǉǳƛǇΩ ǘŀōΥ 

  
¢ƘŜƴ ŎƭƛŎƪ ƻƴ ΨсΦ [ƻŎŀƭƛȊŀǘƛƻƴΩ 

12. ²ƘƛƭŜ ȅƻǳ ŀǊŜ ŀǘ ǘƘŜ Ψ{ȅǎǘŜƳΩ ǘŀōΣ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ 
Ψ/ƻƴǾŜǊǘ ²D{уп ǘƻ b!5уоΩ ƛǎ ǳƴŎƘŜŎƪŜŘΥ 

  
5ƻƴΩǘ ŎƘŜŎƪ ǘƘŜ Ψ/ƻƴǾŜǊǘ ²D{уп ǘƻ b!5уоΩ ōǳǘǘƻƴ 
unless you will be connecting to a network which is 
IGS80 aligned and you want to work in the NAD83 
realization. 

13. /ƭƛŎƪ ƻƴ ǘƘŜ ΨDt{Ω ǘŀōΥ 

  
 
Make sure that an appropriate Geoid file is listed to the 
ǊƛƎƘǘ ƻŦ ǘƘŜ ΨDŜƻƛŘ CƛƭŜΥΩ ōǳǘǘƻƴΦ  
 
If a GEOID file is not listed, ŎƭƛŎƪ ƻƴ ǘƘŜ ΨDŜƻƛŘ CƛƭŜΥΩ 
button and browse for the proper Geoid file. If you 
ŘƻƴΩǘ ƘŀǾŜ ŀ ƎŜƻƛŘ ŦƛƭŜ ǘƘŀǘ ŎƻǾŜǊǎ ȅƻǳǊ ǎǳǊǾŜȅ ŀǊŜŀΣ 
ǊŜŀŘ ǎŜŎǘƛƻƴ ΨBuilding, Loading and Using a GSF (GEOID 
Separation File) for SurvCEΩ ƻƴ tŀƎŜ 77. 
 
Since you are not yet connected to a GPS receiver, you 
ŎŀƴΩǘ ŎƘŜŎƪ ǘƘŜ ΨDǊƛŘ ǘƻ DǊƻǳƴŘΩ ŎƘŜŎƪōƻȄ ŀƴŘ 
automatically compute a scale factor so it is best to 
leave this checkbox unchecked until after you have 
configured either the base or rover. 
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14. Finally click the green check mark to return to the Main 
Menu: 

  

You are now ready to configure a Base or Rover as described later in this User Manual. 
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{ŜǘǘƛƴƎ ǳǇ ǘƘŜ !ƭƭπƛƴπhƴŜ .ŀǎŜ wƻǾŜǊ tŀƛǊ 
¢ƘŜ Ψ!ƭƭ-in-hƴŜΩ ǎȅǎǘŜƳ ƛƴŎƭǳŘŜǎ Transmit / Receive radios in both the Base and Rover.  

The Base and Rover are interchangeable. The only difference is the Base is configured to automatically record raw GNSS 
Observation data when it is turned on. 

Choose a Great Location for the Base 

The location of your base greatly impacts the success of your survey. There are two primary concerns: 

1. Minimizing multipath and obstructions between the base and the sky 

2. Maximizing the effective range of the UHF radio which is broadcasting corrections to the rover 

The base does not need to be located at a control point or parcel corner. You can locate the Base at an optimum location for 
tracking GNSS signals and broadcasting corrections, then perform a single (or multiple) point Rover localization. 

Any multipath or obstructions at your base will affect every single shot at your rover just as if they existed at the rover. Your 
primary concern should be finding an open location for the base that minimizes multipath (via GNSS signal reflections on 
hard surfaces.) 

A clear view of the sky above a 10 degree mask is also important. Partially obstructed/masked satellites (through tree 
branches) are worse than fully obstructed satellites. Clearance to the South, East and West is most important. Obstructions 
directly to the North have the least effect on your RTK and static solutions. 

When using a UHF radio, your ability to place the UHF antenna in a high location with the minimum of obstructions to your 
working area is also important. 

Base Radio Battery 

iGage does not provide an external battery for use with the Base. The internal battery will run the Base for approximately 2 
to 4 hours depending on the ǊŀŘƛƻΩǎ configured output power. For all-day operation, use an external 12-Volt battery to 
provide power to the base. A motorcycle sized Sealed Lead-!ŎƛŘ ōŀǘǘŜǊȅ ǿƛƭƭ ǎǳŦŦƛŎŜ ŦƻǊ ŀ ŘŀȅΩǎ ǿƻǊƪΦ 

  

 Figure 11 12V, 18 amp hour sealed lead acid battery with nut/bolt connections 

²Ŝ ƛƴŎƭǳŘŜ ŀ ƘŜŀǾȅ Řǳǘȅ ǇƻǿŜǊ ŎŀōƭŜ ǿƛǘƘ ǘƘŜ Ψ!ƭƭ-in-hƴŜΩ w¢Y ǇŀƛǊǎΣ ƻǊ ȅƻǳ Ŏŀƴ ǳǎŜ ǘƘŜ Řŀǘŀ ŎŀōƭŜ ǿƛǘƘ ǘƘŜ ǎǳǇǇƭƛŜŘ ŀƭƭƛƎŀǘƻǊ 
clips and the download cable. 

Double check that the polarity (RED = +; BLACK = -) is correct before attaching external power. Connecting a battery 
backwards will severally damage the receiver. 

Base Configuration: Step by Step Setup 
1. Setup the Base: 

a. Choose a suitable location for the base. A 
clear view of the sky is most important. If the 
location is not high enough, a repeater may 
be required to propagate UHF radio 
corrections to the rover. 

b. Put a freshly charged battery in the head. 

c. Connect the UHF radio antenna to the 
bottom of the receiver.  
If you are going to be working more than ½ 
mile from the base, use the included TNC 
extension cable to move the UHF antenna to 
the top of a mast placed to the north of the 
receiver 

The higher the antenna, the better.  
 
Please make sure that you are not placing 
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the antenna near power lines! 

   

Figure 12Raising the UHF antenna for additional range. 

d. If you are going to be working longer than 1 ½ 
hours attach the external power connector 
and connect to an external battery source. 

e. Attach the receiver to a tripod or pole as 
appropriate. 

f. Level the receiver. 

g. Rotate the receiver so the buttons face North 

h. Turn on the base, it will begin to track 
{ŀǘŜƭƭƛǘŜǎ ό{±ΩǎύΦ 

2. Turn on the Data Collector, wait for it to boot. 

3. wŜŦŜǊ ǘƻ ǘƘŜ ǎŜŎǘƛƻƴ Ψ{ǘŀǊǘƛƴƎ ŀ bŜǿ {ǳǊǾ/9 WƻōΩ ƻƴ 
Page 16 to start and configure a new job. 

4. From the Main Menu: 

  
/ƭƛŎƪ ƻƴ ǘƘŜ Ψ9ǉǳƛǇΩ ǘŀōΦ 

5. Glance at the display panel on your GNSS receiver.  
 
Wait until 6 or more satellites are indicated by the blue 
ōƭƛƴƪƛƴƎ [95Φ 5ƻ ƴƻǘ ǇǊƻŎŜŜŘ ǘƻ ΨDt{ .ŀǎŜΩ ǳƴǘƛƭ ǘƘŜ 
receiver is tracking enough satellites to provide a 
solution.  

6. CǊƻƳ ǘƘŜ Ψ9ǉǳƛǇΩ ƳŜƴǳΥ 

  
/ƭƛŎƪ ƻƴ ǘƘŜ ΨDt{ .ŀǎŜΩ ōǳǘǘƻƴ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ Dt{ 
Base. 

7. !ŦǘŜǊ ŀ ƳƻƳŜƴǘΣ ǘƘŜ Ψ/ǳǊǊŜƴǘΩ ǘŀō ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘΥ 

  
{Ŝǘ ǘƘŜ ΨaŀƴǳŦŀŎǘǳǊŜǊΩ ǘƻ Ψ/I/Ω ŀƴŘ ǘƘŜ aƻŘŜƭ ǘƻ 
Ψ·фмҌΩ ƻǊ Ψ·фллҌΩ as appropriate for your receiver. 
 
Be careful, there is an Ψ·фмΩ ŀƴŘ ŀ Ψ·фмҌΩ ŀƴŘ ǘƘŜǊŜ ƛǎ ŀ 
Ψ·фллΩ ŀƴŘ ŀn Ψ·фллҌΩ ƳƻŘŜƭΦ You want the model with 
ǘƘŜ ΨҌΩ. 

8.  /ƭƛŎƪ ƻƴ ǘƘŜ Ψ/ƻƳƳǎΩ ǘŀōΥ 
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{Ŝǘ ǘƘŜ Ψ¢ȅǇŜΩ ǘƻ Ψ.ƭǳŜǘƻƻǘƘΩΣ ŎƘŀƴƎŜ ǘƘŜ Ψ.¢ ¢ȅǇŜΥΩ ǘƻ 
Ψ²ƛƴŘƻǿǎ aƻōƛƭŜΩ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ōǳǘǘƻƴ 
όǘƘŜ ΨIŀƳƳŜǊκ²ǊŜƴŎƘΩ ƛŎƻƴύ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ ǘƘŜ Ψ.¢ 
¢ȅǇŜΩΦ 

9. /ƭƛŎƪ ǘƘŜ ΨCƛƴŘ 5ŜǾƛŎŜΩ ōǳǘǘƻƴΥ 

  
Wait 30-seconds while the data collector searches for 
nearby Bluetooth enabled devices. 

10. A list of nearby devices will be shown: 

  
Your Base will have its Serial Number on a sticker on 
the bottom of the head. Click the correct device to 
select it, then click on the green check mark. 

11. A list of known devices will be shown with your recent 
selection highlighted: 

  
Click on the Bluetooth Connect button (it looks like a 
Bluetooth symbol with a cable.) 

12. Verify that your base SN is selected as ǘƘŜ Ψ5ŜǾƛŎŜΩΥ 

  
ǘƘŜƴ ŎƭƛŎƪ ƻƴ ǘƘŜ ΨwŜŎŜƛǾŜǊΩ ǘŀōΦ 

13. The GPS Base Receiver configuration tab will be shown: 

  
Check to insure that the correct antenna is selected: 
 X91+ CHCX91+S (X91+ Satel UHF) 
 X900+ CHCX900R (X900+ Radio) 
 
If the Base receiver is mounted on a fixed height pole, 






















































































































































