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TruShot™ Magnetic Survey Tool 
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Quality and Technical Specifications 
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Controlling the Quality 

OVERVIEW

The accuracy and performance of 
a survey tool depends largely on 
the level of quality control 
exercised during usage and the 
degree of sensor calibration. 
Sensor calibration is confirmed by 
the presence of a unique 
certificate of calibration 
corresponding to the serial 
number permanently shown on 
the brass tool body for every 
TruShot tool.

The actual results shown are 
indicative of tool calibration and 
product specifications at the time 
of shipment from Boart Longyear 
facilities. 

It is valid for a 1 year period for 
tools supplied by Boart Longyear 
or an authorized distributor and is 
void for any equipment which has 
been modified or abused. 
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Introduction to the Equipment 
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Equipment Overview

SURVEY TOOL OVERVIEW

• TruShot is a magnetic survey tool with single shot, multi shot and orientation survey capability.

• A Ø35mm OD non-magnetic brass tube houses the internal tool electronics and a user replaceable battery.  

• There are 4 optical communication slots which are used to wirelessly communicate with the handheld without 
disassembling the tool.

• The tool turns on and off automatically based on detected movement. When it is on, a red light will flash from the 
communication windows. It will enter stand-by mode after five minutes of inactivity.

• The serial number engraved on the tool body must be clearly legible. When it begins to blend with the tool 
diameter, the brass tool body should be replaced by a Boart Longyear service technician.

HANDHELD OVERVIEW

• The TruShot handheld is used to start, retrieve and export survey data from the 
downhole instrument. 

• It is a robust device with glove friendly buttons and tactical vibration feedback.

• Current and past survey data can be viewed on the handheld.

• It can be safely charged from the included USB charging accessories and 
standard usb power supplies, including most mobile power packs.

• It can also be charged on a TruCore charging dock.

• Ensure handheld USB port cover is secured in place when not in use to keep it 
clean and free of debris. Do not use harsh chemicals, solvents or cleaners as 
they may attack the plastic body and sealing gaskets. 
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Equipment Overview

HANDHELD OVERVIEW continued

Display

The home screen is the first screen displayed after the handheld is powered up. 
It will display either a prompt to create a hole, or the data from the deepest 
survey from the active hole along with other important indicators.

The handheld battery indicator is displayed at the top right corner of the screen.

The hole ID, depth, dip, temperature and azimuth from the last survey of the 
active hole is displayed.

The time, date and help icon is displayed across the bottom of the screen.

Key Pad

The key pad consists of 15 buttons, individually raised from the surface of the 
handheld. 

Each button is labeled with a symbol corresponding to an intended action. For 
example, the start button will initiate a survey and the stop button will end it. 
Once a workflow has been initiated, the required button press to proceed to the 
next action will be indicated at the bottom of the screen with a corresponding 
button symbol.
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Handheld Overview

BUTTON FUNCTIONALITY
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Equipment Overview

NON-MAGNETIC EXTENSION RODS

• Non-magnetic aluminum extension rods with E thread connections provide the recommended 
separation distance between the TruShot instrument and a magnetic interference source.

• A minimum of 4.5m or three 1.5m rods are recommended to separate the tool from magnetic 
objects (e.g. rods, drill rig, bit etc).

• Damaged or worn threads can cause decoupling when in use. Inspect male and female threads 
on either end of the TruShot tool and running gear for signs of wear or damage. Clean threads 
prior to assembly to minimize thread wear and damage.

INNER-TUBE ADAPTERS

• Inner-tube adapters allow the TruShot survey system to be attached to the drill string or coupled to 
the inner-tube and pumped into holes. These adapters are available to fit all common size 
requirements.
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Equipment Overview

LANDING COLLAR AND OVERSHOT ADAPTERS

• The landing collar is used in diamond drilling applications to engage the survey assembly behind the bit allowing 

the tool and extensions to protrude a safe magnetic distance (4.5m) beyond the rods. 

• Interchangeable bit stops are available to fit all standard Q™ sizes. The default configuration features a standard 

MKII™ spearhead with optional box type couplers for both BQ™ and NQ™ overshot sizes.

• The bit stops should not be smaller than the inside diameter of the drill bit in use and should always be larger than 

the core sample. Inspect for signs of cracks, deep pitting (greater than 3mm), and wear near the landing collar 

spring and shoulder. If the bit stop is no longer cylindrical (i.e. wear on one side only – flat faced) they should not 

be reused. 

• Bit stops must always be installed before the spring. Reversing the order may cause serious damage to the 

equipment.
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Equipment Overview

SHOCK ABSORBER

• The shock absorber is used to help protect the tool against axial impact in the event an obstacle is encountered as 

the tool enters the hole or to provide additional attenuation when landing in RC or orientation survey applications. 

• The shock absorber is not meant to protect against lateral loads or an axial drop in dry holes. With the shock sub 

adapter installed, the assembly can be installed inline with the TruShot tool and extension rods in RC applications. 

• Ensure shock absorbers are free from packed mud or debris that could limit compression and energy absorption.
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Equipment Overview

PUMP-IN HOLD-BACK PLUG

• The hold-back plug is pumped to the end of the rod string where it lands and holds on the outer tube  during a 

single or multi shot survey. 

• Once pumped in, the hold-back mechanism cannot be disengaged until the rods are retrieved which prevents 

accidental run-away or expulsion due to gravity, ground-source fluid or gas pressure during the survey. 

• The hold-back plug can be used with all wireline drill rigs at any hole angle. 

WIRELINE SWIVEL

• The wireline swivel can be used in place of the landing collar when surveying in open holes. It has a non-magnetic 

brass body and can be coupled directly to the aluminum extension rods.
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Operational Survey  and Quality 
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Important Information to a quality Survey

OVERVIEW

The following list contains general product information and best practices to be kept in mind when using TruShot.
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Trushot™ Survey Process Overview
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STEP 1: Setting up the Handheld

OVERVIEW

Before beginning a survey for the first time, a hole must be created within the handheld to store the survey data and the 

time/date, depth and temperature units are set up correctly for the hole selected.
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STEP 2: Turning on the Tool

SHAKE TOOL TO EXIT SLEEP MODE

TruShot will enter sleep mode when undisturbed for prolonged periods. TruShot is ready to use when the LED flashes 

red.
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STEP 3: Starting a Survey

OVERVIEW

Pressing the start button on the handheld will prompt for the selection of a single shot or multi shot survey. After 

confirming the selection, the infrared communication window on the top of the handheld must be pointed towards one of 

the four communication windows on the tool to initialize the survey.

Ensure optical communication window is free from dirt and debris. Rinse with freshwater to remove any blockages.
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STEP 4: Taking a Survey

OVERVIEW

Assemble the tool and running gear for the required application and deploy the tool in the hole. Once the tool is at the 

desired survey location, take the survey by following the handheld prompts.
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STEP 5: Completing a Survey

OVERVIEW

If taking a single shot survey, retrieve the tool directly after the handheld has indicated the survey is complete and 

press the get data button on the handheld and point to the tool to download it.

If taking a multi shot survey, press the STOP button upon completing the last survey station, retrieve the tool and 

press the GET button on the handheld and point to the tool to download it.
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STEP 6: Viewing and Recording Results

OVERVIEW

Once the survey data has been retrieved from the tool, it can be viewed on handheld display. Pressing the VIEW button 

once will show the survey report of the current hole. The up and down arrows can be used to scroll between previous 

surveys. Pressing VIEW a second time will toggle between the default survey screen and the secondary screen 

showing tool face data & temperature.

The survey data can be then be recorded on a drill hole survey record pad or downloaded to a USB key.

Default survey screen 

Secondary survey screen
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STEP 7: Exporting Survey Results

OVERVIEW

Survey data can be exported directly from the handheld to a USB memory stick by pressing the SEND button and 

choosing the desired hole to export the data from. Once the data is transferred to the memory stick, it can be opened 

directly in Excel or TruShot View survey software.
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Applicationa

Applications & Deployment Methods
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Applications & Deployment Methods

OVERVIEW

TruShot should be deployed according to established best practices and standard work procedures for the job site. 

Prior to using the TruShot survey system, a site-specific risk assessment should be completed. The procedures and 

methodology outlined in the following sections are recommendations only.

Wireline Diamond Drilling

In standard wireline diamond drilling applications rods should be pulled 7m off bottom prior to the survey. TruShot can 

then be deployed through the bit ahead of 3 non-magnetic extension rods. The required running gear and deployment 

method will depend on the orientation of the hole. 
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Applications & Deployment Methods

Pump-In Method

The pump-in deployment method is typically used in underground drilling applications where a complete range of hole 

configurations is possible. Required equipment includes the TruShot survey tool with shock absorber installed, three 

1.5m extensions and an inner-tube adapter as shown below:
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Applications & Deployment Methods

Gravity Method

The gravity drop deployment method is typically used in surface drilling applications where inclinations range from 

vertical to approximately 45°. Required equipment includes the TruShot survey tool with shock absorber installed, three 

1.5m extensions and the landing collar with the appropriately sized bit stop installed.
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Applications & Deployment Methods

Pump-In Hold-Back Plug

The hold-back plug can be used with all wireline drill rigs at any hole angle to address risk of tooling expulsion due to 

gravity or ground source fluid or gas pressure. Once pumped in, the hold-back mechanism cannot be disengaged until 

the rods are retrieved which prevents accidental run-away.

Required equipment includes the TruShot survey tool with shock absorber installed and the required number of 1.5m 

non-magnetic extension rods to compensate the length of the outer tube. For example, use four (1.5m/5ft tube) or five 

(3.0m/10ft tube) 1.5m extensions as shown below. 
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Applications & Deployment Methods

Conventional Diamond Drilling 

In conventional diamond drilling applications, holes are surveyed in front of the drill string using the appropriate adapter 

and a minimum non-magnetic spacing of 4.5m. The same method can also be used in wireline diamond drilling 

applications for conducting multi shot surveys both in and out of the hole. 



29

Applications & Deployment Methods

RC Drilling 

In RC drilling, it is not possible to pass the survey instrument through the bit due to the presence of the hammer. 

Therefore the survey must be taken from within the rods. If azimuth results are needed, a total of 9m of non-magnetic 

rods are required after the hammer with the TruShot survey tool centered between 4.5m of non-magnetic extension 

rods with and additional shock absorber assembly. When dip is the only survey requirement, non-magnetic rods are not 

required. Simply assemble the TruShot tool with the 42mm shock absorber together with the wireline swivel and follow 

the general procedure.
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Applications & Deployment Methods

Open Hole Surveying

A survey can be completed after the rods are removed from the hole using the TruShot survey tool, a shock absorber, 

4.5m of non-magnetic extension rods and a wireline swivel.
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ORIENTATION SURVEYS

An orientation survey measures the orientation or rotation of a downhole wedge which is used to correct hole deviation or 

target a specific location in directional drilling applications. It is a two step process which consists of registering a zeroing 

reference on surface and then measuring the subsequent rotation from the zero reference with a downhole survey. 

To facilitate an orientation survey, a mule shoe sleeve is assembled with a downhole wedge and the outer tube. A mule 

shoe stinger is assembled to the TruShot tool in place of the shock absorber. The grooved shape of the mule shoe stinger 

aligns with the steel pin in the mule shoe sleeve to establish the survey position behind the wedge. A lead tell tale is 

placed on the mule shoe stinger assembly to provide confirmation that the TruShot tool was seated in position behind the 

wedge in the required orientation during the survey.

For detailed information on orientation surveys, refer to the TruShot user guide and established standard work 

procedures.

Applications & Deployment Methods
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No: Equipment Qty BQ BQTK NQTK NQ NQ3 HQ HQ3 PQ PQ3
1 Bit Stop 1 5700189 5700190 5700192 5700192 5700192 5700193 5700193 5700194 5700194

2 Adapter to E-Thread 1 5700178 5700179 5700181 5700180 5700180 5700182 5700182 5700183 5700183

3 Rod Alimunium Spacers 3 5700177 5700177 5700177 5700177 5700177 5700177 5700177 5700177 5700177

4 Lading Collar 1 5700187 5700187 5700187 5700187 5700187 5700187 5700187 5700187 5700187

5 Shock Absorber 35mm 1 5700195 5700195 5700195 5700195 5700195 5700195 5700195 5700195 5700195

No: Equipment Qty BQ BQTK NQTK NQ NQ3 HQ HQ3 PQ PQ3
1 Orientation, Mule Shoe 1 5700562 5700563 5700318

2 Rod Alimunium Spacers 3 5700177 5700177 5700177

No: Equipment Qty RC
1 Shock Absorber 42mm 1 5700391

2 Swivel, Wireline 1 5700201

3 Shock Sub 1 5700701

4 Rod Alimunium Spacers 6 5700177

Diamond Drilling Survey

Orientation Survey

TruShot Consumables

RC Drilling Survey

TruShot Consumables 
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https://trushotview.globaltech.com.au/OpenFile.aspx

https://trushotview.globaltech.com.au/OpenFile.aspx
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Why use TruShot View 

• Fix Bad Shots: TruShot View has the capability to identify bad survey points caused by magnetic interference or tool 
movement and fix or filter the data as required. The fixing and filtering of survey points is accomplished by algorithms 
which analyze the expected magnetic totals, dip and gravity sensors and the neighboring survey points. The specific 
algorithm applied is based on the software settings selected in TruShot View which can be set to either auto or manual. 

• Detect Duplicate Survey Points: It is not uncommon for a duplicate survey to be taken at the same depth in 
scenarios where the driller has become distracted or is unsure about the quality of the initial survey. TruShot View will 
detect these duplicate surveys and combine them to eliminate the erroneous data point.

• Detect Duplicate Surveys: Another common occurrence is a driller may take a second survey within the same 

hole file. TruShot View will be able to highlight the suspect data and separate or combine it according to the user needs.

• Hole Path Visualization:All holes will deviate from the original azimuth and dip due to varying hardness and 
composition of the underlying geology. The visualization capability in TruShot View provides immediate hole path 
visualization that can be rotated or scaled as needed. The hole path is color-coded with brown lines representing original 
good data, red lines representing original bad data and green lines representing the original bad data that has been fixed.

• Local Magnetic Declination compensation:Magnetic survey tools measure the azimuth with respect to 
the magnetic north. TruShot View allows the user to easily input the local magnetic declination which immediately converts 
the azimuth to the “true north” values.

• Modify Export Formats and Types: Data from the TruShot handheld can be directly exported in standard 
“comma separated variable” format (.csv) or the “default data interchange” format (.dif). When a .dif file is opened in 
TruShot View, the user can choose exactly what data columns will be exported, the order of export and modify the column 
names as required. The order in which the data is displayed in the exported file can be changed by selecting the desired 
row and dragging to the new location. The name of the data can be modified by double clicking the export title and 
entering an alternative name. Only data selected by the check box will be included in the file export. All preferences can be
saved as a template for future reference.
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For more information, consult the 
TruShot User Guide, or contact your 

local Boart Longyear GDS 
representative.

What happens after using TruShot View?

Once the raw survey file has been 
analyzed and exported in TruShot View, 
the resulting file will contain a series of 
accurate 3D coordinates (X, Y, Z) with 
respect to the hole collar. This file can 
then be imported with confidence for de-
surveying in any third party geological 
modeling software.
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M a g n e t i c  R e f e r e n c e ,  T o o l  
F u n c t i o n a l i t y  C h e c k  a n d  C o l d  

w e a t h e r  c o n d i t i o n s  
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Magnetic Ref.

REGISTERING A MAGNETIC REFERENCE

The TruShot handheld can be configured to register a magnetic reference from which natural or man-made magnetic 

disturbances can be identified. The default reference tolerance for magnetic disturbance identification is ±1000nT for the 

magnetic total strength reference and ±0.5° for the magnetic dip reference. Following the completion of a run, survey 

points which lie beyond the reference tolerance can be identified by a flashing azimuth value on the handheld. 

STEP 1: FIND A CLEAN LOCATION

A magnetically clean location must first be identified 

visually and verified by conducted a survey on 

surface and comparing the magnetic data results to 

the known acceptance criteria. For further 

information on acceptance criteria, refer to the 

TruShot user guide.

STEP 2: ACQUIRE THE MAGNETIC REFERENCE

Once the location is confirmed to be clean, simply 

set the magnetic reference by following the prompts 

on the handheld. 
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Tool Functionality Check

OVERVIEW

Calibration verification can be accomplished in the field by performing what is known as a roll test. A roll test is an 

indicative test method used to quickly identify damaged or out-of-calibration tools that does not rely on a precise 

comparison to a verified azimuth or dip value. Boart Longyear recommends weekly roll tests are completed on each 

instrument before and after usage. This will help ensure tools are operating correctly. 

A bent tool can also cause measurement errors. Place tool on a flat surface and roll the tool 360° to inspect for signs of 

bending. If a bent tool is encountered, contact Boart Longyear TruShot technician for immediate service.

For detailed instructions on completing a roll test and general tool maintenance, refer to the TruShot user guide.
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ALL batteries will perform poorly in cold weather, regardless of size 

and type. Please keep consider the following recommendations to 

ensure continuous operation: 

HANDHELD

Keep the handheld close to your body in an insulated pocket to 

prevent or minimize the impact of the cold weather on battery life 

and LCD screen responsiveness. 

TOOL

Keep an adequate supply of spare batteries on hand when working 

in cold conditions. Minimize exposure to freezing temperatures by 

storing tools and batteries in a warm environment when not in use. 

Cold Weather Considerations
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