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e-Spade
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ñThe Electronic Spadeò 

Ground Probing Radar System 
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Forward  
 
As the number of utility servic es feeding our modern lifestyle grows year on year. So too does 
the risk of damage occurring to existing underground services with every hole that is dug.  
Anyone breaking ground during civil engineering works, without first identifying the location 
of any services in the area, is taking their life in their hands.  

 
In years past; most utility services were made from conductive materials. Water pipes were 
generally iron or steel and telephone cables, copper. These could be found quickly and simply 
using an EM Line locator; commonly referred to as a CAT & Genny system. Now that most 
water pipes are made from HDPE and telephone cables, Fiber optic; both of whi ch are non-
conductive materials; t he job of finding them without accurate plans is  a whole lot harder.  
 

The e-Spade
+  

is a highly advanced Ground Probing Radar system that has been designed 

from the beginning to answer this need and provide todayôs Civil engineers, Rehabilitation 
technicians and Construction crews with the vital tool they need  to locate these non-
conductive services quickly & accurately and ensure the risk of service strikes is minimised.  
It is easy to deploy on-site yet, still maintains the simple operator interface for which 
PipeHawk systems are known the world over.  
 

Key Points of the e-Spade
+

  

 
¶ Easy to deploy. No operator assembly required; simply unfold & Get to Work.  
¶ Works to peak efficiency each and every time. No operator calibration is required.   
¶ Simple operator interface. Can be used effectively on-site with minimum training, 

supervision or experience. 
¶ Data can be processed, analysed and interpreted by the operator immediately 

following collection on-site. No requirement for time consuming off -site Post 
Processing of data. 

¶ Uses Single Ultra Wide Band Antenna System. No alternate Antenna or operator 
adjustment is required. 

¶ Built in (GPS based) Supervisor Log that operates automatically at Switch-on.  
Enables confirmation data has been collected at the correct location. 

¶ Pushbutton Data Download to Memory Stick. No Cables; No downtime.    
 
I trust the information contained herein will meet your requirements and look  forward to 
welcoming you and your colleagues into the worldwide family of PipeHawk users, in the very  
near future.  
 
Please Note. 
Ground Probing Radar systems are classed as transmitting devices and therefore a licence or 
permit may be required in your locality.  
 

 
 

Alan Jones - Technical Manager - PipeHawk Plc 
alan.jones@pipehawk.com 

mailto:alan.jones@pipehawk.com
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Introduction  
 
PipeHawk systems have been designed to use the latest in modern digital processing 
techniques; this means that less electrical noise is generated by the system itself enabling 
much clearer results to be produced; particularly in those areas that traditionally prove 
difficult to achieve anything but poor results.  
 

Our e-Spade
+  

systems are built around a modern high powered computer system using a 

Windows XP platform. This means that data can be processed and interrogated much more 
efficiently and cost effectively. The benefit of this is that more  data can be collected and 
processed in a shorter timeframe. This has a positive impact on the accuracy of the results 
achieved. 
 

Downloading of data from the e-Spade
+  

can be achieved very quickly using a flash 

memory stick. This means the system no longer needs to be removed from site for direct 
connection to a PC. The benefit of this is that the system can remain on site for long periods 
of time, having a positive effect on the amount of work achievable in each working day.  
 

The e-Spade
+

 complies with all applicable European standards for the sale of GPR within 

Europe and uses our core antenna design which meets FCC standards for use within the USA. 
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Software  
 

The e-Spade
+

 is supplied with 2 pre-loaded software packages to cater for a wide variety 

of uses and users. 
 
 

1.  Immediate  Mark Out (IMO)  Software  
 

This has a very simple user interface designed specifically for use by people with wide 
ranging abilities; from non -technical operators, to specialist engineers. 
 
Collected data is processed using parameters calculated automatically by the system and 
displayed to the operator seconds after being collected and while data is still being 
collected from adjacent areas. When the operator sees an item of interest on the screen; 
they simply reverse direction and an on-screen marker will automatically appear. By re-
tracing their route until the marker coincides with the item of interest on-screen; the 
operator can quickly identify the area of ground below which, the item of interest  is 
located. Arrows moulded into either side of the antenna provide a useful guide for 
marking the ground.  
Up to 50 linear metres of data (0.5 metres wide) may be collected with a single scan. 
All data is automatically named and saved for easy recall and can be downloaded to a 
Memory stick using a single button command.  

 
Example Screenshots ï IMO Software  

 

 

Easy user Interface ï IMO software  
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Detection hyperbola -  IMO software  

  
Genuine Outdoor On-Site S creenshot!  

Pull Back Marker (vertical) with  
2 Operator applied Depth Markers (Horizontal)  
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2.  Utility Mapping Software  
 

Designed specifically to aid the location and mapping of buried utility pipes & cables; our  
unique Utility Mapping software enables the operator to collect data in sets ranging 
between 7 and 21 equally spaced adjacent scans and over a linear distance up to 15m. 
This makes it perfect for undertaking Electronic Trial Holes TM and large area 
Orthogonal Grid  surveys. 
  
Our Utility Mapping Software provides the operator with the facility  to view collected data 
in 3 distinct formats: -  

 
 
 

1.  X-section  Hyperbola view  
 
2.  X-section Target view  
 
3.  Linear confirmation  View in Plan  

 
 
 
Hyperbola View  
Displays data in the Industry Standard X-section view Format. 
Ideal for use in identifying non -linear features such as voids, buried manholes, reinforced 
surfaces, changes in ground conditions etc.  
 
 

 

ñHyperbola Viewò indicating large diameter sewer present 
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Target View  
 
Displays data in a Target oriented X-section view. Ideal for tracking individu al features over 
distance, without the need to survey  large areas and locating of large pipe fittings , thrust 
blocks etc. May also be used to aid the locating of water leaks and pipe line deformation, in 
conjunction with other traditional technologies.  
 
 
 
 
 
 
 

ñTarget  Viewò as seen on the e-Spade
+  

Also shows offset marker tile
 

 
 
Linear Confirmation  View  
 
The most unique feature of our Utility Mapping Software  is the Linear Confirmation View. 
 
When surveying for utilities over large, or adjacent areas; th is facility reduces the reliance on 
the interpretive skills of individual operator s; creating a more consistent and reliable quality of 
detection over the entire site.  
 
Sets of data are processed automatically and interrogated for targets displaying common 
attributes. Highlighting these targets using common referencing leaves little doubt as to the 
presence of linear features.  Fully processed data is divided into 7 depth layers, each of which 
is calculated independently for each scan set. A final summary layer showing all 7 layers 
combined is also produced to ensure continuity. Each layer can be looked at individually on 
the display, or printed together onto a single A4 sheet for supply to the client/third  party; 
used as part of a quality assurance process, or simply filed for later reference .    



    

4 Manor Park Industrial Estate, Wyndham Street, Aldershot, Hampshire, GU12 4NZ  
Tel: +44 (0) 1252 313073   Fax: +44 (0) 1252 343018  

E-Mail: info@pipehawk.com   Web: www.pipehawk.com  
Registered in England  Number 3995041  

 
 
 
 
 
 

ñLinear Confirmation View ò as seen on the e-Spade
+

 

 

 
 

 

Linear Confirmation View ï Printed  format  

 



    

4 Manor Park Industrial Estate, Wyndham Street, Aldershot, Hampshire, GU12 4NZ  
Tel: +44 (0) 1252 313073   Fax: +44 (0) 1252 343018  

E-Mail: info@pipehawk.com   Web: www.pipehawk.com  
Registered in England  Number 3995041  

 
 
 
 

Additional  Examples  
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Power Supply  
 

The e-Spade
+

 system is supplied with 3 custom 12v  Lithium-ion batteries and 1 charger. 

The batteries are hot swappable i.e. you can replace 1 battery at a time without having to 
turn the system off. Each battery is capable of running the system for 2 hours on a full 
charge cycle of 6-8 hours. For those operators requiring prolonged use: The purchase of 3 
additional Lithium-ion batteries and 2 chargers will enable a 24/7 programme of works to be 
sustained.  
 

 

3 x ñHot Swappable ò Lithium -ion Batteries (Cover removed)  

 

General  
 

The e-Spade
+

 system is equipped with an automated "Log of Use" feature which is linked 

to a built in GPS system (accuracy +/-10m) and activated on switch-on. This provides a 
useful means by which deployment of the system can be checked by supervisory personnel or 
other interested parties. The log can be downloaded to a flash memory stick, as required.   
  

 
Sacri ficial Membrane  
 

The e-Spade
+

 system is equipped with a sacrificial wear membrane to protect the 

antenna from ground contact.  These are designed to wear and may last from 3 mon ths to 
several years depending on the frequency of use and the abrasiveness of the surface over 
which the system is used. They are replaceable by the operator in a few seconds, as 
excessive wear becomes evident. 
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Optional Extras  
 
Desktop  Processing P ackage  
 

Using the e-Spade
+

 Desktop processing package for remote data processing and data 

management enables the operator to maximise the time spent on site based data collection.  
 
Processing collected data (IMO or Mapping software) off-site, on a Windows XP/Vista based 
PC system; using the Desktop package is accomplished using the same processes and 

procedures as on the e-Spade
+

 itself. In addition: Data may be sorted, filed, converted to 

PDF format, or simply printed to hard copy. It provides a means by which any on-site data 
interpretation can be reviewed and quality controlled by the office, or other third party. It 
may also be used in a classroom situation as a training aid for the interpretation of e -Spade 
data. 
 

 

e-Spade
+

 Desktop Processing Package 

  
 
 
Use of Third Party Software Packages  
 

We recognise that some of our clients have experience in working with GPR processing 
packages that are not provided or supported by PipeHawk. Because we believe our clients 
should be the ones that decide what best suits there business needs. We are happy to assist 
in ensuring they have the necessary information to processes data collected in our Mapping 
format; using a third party software. We cannot however provide any support in using and 
third party software be yond this. Our IMO data format however is not suitable for use in any 
other package.     
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PipeHawk C ertified  Training Courses  
 

The e-Spade
+

 system has been designed with ease of use in mind and for the most part  

is intuitive to operate. For those requiring formal training  however: Three courses are 
available:- 
 
 
 
 
 
PipeHawk certified Open courses are held regularly at our training  centre in the UK. Client 
specific courses, Bespoke courses and training at other venues including overseas, is available 
by special arrangement.  
 

Module 1:  4 Day Novice Operator course  
 
OBJECTIVE 
 
To produce: A competent e-Spade operative who is capable of completing a simple radar 
search for utilities; unaided and to the required standard.  
 
COURSE CONTENT 
 
A typical 4 day course will cover:- 
 

1.  Radar Theory:  
¶ What is Radar? - A basic understanding of the principles of Radar. 
¶ How the Pipehawk works - An overview on the production of useful information, 

based on the measured creation, collection and interpretation of radar data.  
¶ Limitations to effective use - The Physical & technical restrictions on using both 

the Pipehawk system and radar detection in general.  
 

2.  Equipment & Maintenance:  
¶ Constituent parts of a standard e-Spade system & associated accessories. 
¶ Manual Handling - Safe moving, lifting & handling. Handle locking and Storage. 
¶ Batteries - Use, connection, storage, charging, testing and life expectancy. 
¶ Wheels & Tyres ï Removal & fitting, tyre pressures. 
¶ Antenna ï Connection, removal and fitting. 
¶ Sacrificial Membrane ï Use, condition, life expectancy, removal and fitting.  
¶ System cleaning. 

 
3.  Data Collection:  
¶ Menu System Overview 
¶ Software Options ï Instant Mark Out (IMO) & Utility Mapping.  
¶ Site safety ï Best Practice. 
¶ Pre Site System Checks ï Battery level, signal generation, flatlining.  
¶ Site designation - File naming convention. 
¶ Starting, Stopping and pausing scans  
¶ The 3 metre Scanbox - Forward & Reverse. 
¶ Using Pull Backs and the measured marker. 

 

Module 1 - 4 Day Novice Operator course 
Module 2 - 3 Day Advanced Operator course 
Module 3 - 1 Day Desktop Software User 
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4. On-Board Data Processing:  
¶ Data Selection - Individual & on -block. 
¶ Processing options - ID Modes & Data mapping. 
¶ Housekeeping & Data removal. 

 
5.  Data Interpretation:  
¶ Data collation 
¶ Reading the data prints. 
¶ Using a control sheet. 
¶ Marking out results. 

 
 

Module 2 :  3 Day Advanced Operator course  
 
OBJECTIVE 
 
To produce: A competent e-Spade operative who is capable of completing a complex radar 
search for utilities and other below ground anomalies; unaided and to t he required standard. 
 
MINIMUM REQUIREMENTS  
 
The Advanced Operator Course is designed for those who have successfully completed the 
Novice Operator course and used the e-Spade system for a minimum of 3 months.  
 
COURSE CONTENT 
 
A typical 3 day course will cover:- 
 

1.  Candidate Assessment  
¶ A review of the procedures and standards set by the Novice Operator course. 
¶ Log Book review of attendees qualifying work. 
¶ Assessment to ensure that attendees meet the minimum standard required.  
 

2.  Advanced Survey Techniques:  
¶ Large Linear Sites. 
¶ Large Area Sites. 
¶ Single Service Tracking. 
¶ Handling Congested Services. 
¶ Location of Voids & Other Anomalies 

 

3.  Advanced Data Manipulation:  
¶ Depth Referencing. 
¶ Data Re-profiling. 
¶ Using Data Carpets  
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Module 3 :  1 Day Desktop Software Us er  
 
OBJECTIVE 
 
To produce: A competent user of the e -Spade desktop software package. 
 
COURSE CONTENT 
 
A typical 1 day course will cover:- 
 

1. Remote Data Processing:  
¶ Storage & Retrieval of Data. 

¶ Data Selection & rejection. 
¶ Processing & Interpretation 
¶ Printing options. 
¶ Housekeeping, data backup & removal. 
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EQUIPMENT SPECIFICATION 
 

FEATURE e-Spade +  
   

Dimensions  

Length when folded: 1270mm 

Length when Operational: 1654mm 

Height when folded: 432mm 

Height when Operational: 1219mm 

Width: 584mm 

System Weight (excluding batteries) 40kg 

   

Main Features 

Wireless Connectivity YES 

Bluetooth Connectivity YES 

Keyboard Connectivity YES 

USB Connectivity YES 

Antenna Frequency Ultra Wide Band 128MHz - 764MHz 

Antenna Type Ground Contact-Co-Polar 

Antenna protection Sacrificial Wear Membrane 

Display Screen High Contrast TFT 310mm (12.1") 

Display Angle Adjustable 

Easy User Interface YES 

Greyscale/Colour Selection YES 

Wheels 400/8-25 Tube lined Pneumatic 

Automatic GPS enabled  
"Log of Use" 

YES 

Programmable;  
ñRestricted Locationò system 

YES 
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FEATURE e-Spade +  
   

Performance 

Average Power Emission 0.2mw 

Depth penetration  
(subject to ground conditions) 

> 7.0 metres 

Accuracy of detected line: +/- 100mm 

Accuracy of detected depth: +/- 10% of depth given. 

Smallest single target detectable: 18mm diameter 

Speed of Data capture Up to 2 metres per second 

Width of data capture 0.5 metres 

   

Power Supply 

Battery Type Lithium-ion 

Battery Life (approx) 16.7ah (5hrs) 

Battery Monitoring YES 

Hot swappable batteries YES 

Battery Charge time (from flat) Up to 8 hours 

Battery Weight (Total) 2.25Kg 

Battery Charging 240v/110v AC Mains adapter 

   

Data Storage 

Arbitrary File Naming YES 

Custom File Naming YES 

On-board Data Storage YES 

Automatic Data Saving YES 

Data Transfer  via USB / Memory stick 

   

On-board Processing Software 

Instant Mark Out Software YES 

Utility Mapping Software YES 

 

AN INTRODUCTORY VIDEO ON THE E-SPADE CAN BE DOWNLOADED FROM THE FOLLOWING LINKS:- 
 

File size 6MB suitable for email attachment http://dl.dropbox.com/u/4905208/e-Spade_2010_LowRes.wmv  
              

File size 37MB suitable for Presentation http://dl.dropbox.com/u/4905208/e-Spade_2010_HiRes.wmv 
 

http://dl.dropbox.com/u/4905208/e-Spade_2010_LowRes.wmv
http://dl.dropbox.com/u/4905208/e-Spade_2010_HiRes.wmv
http://dl.dropbox.com/u/4905208/e-Spade_2010_HiRes.wmv
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Size when "OPEN"  

 

Size when "CLOSED"  
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APPROVALS 
 

EC ï Certificate of Conformity  
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Approval-Antenna Radiated Emission-Europe Standard EN55022 Class A 

 

 

 
 


