
Drummond Company, Inc. has been a 3D-P partner since 2006, with networks covering all 
active pits.

Problem

The initially deployed wireless network for Drummond was a MOTOMESH Solo network 
with Cambium PMP100 backhaul. The design goal for this initial network was to provide 
communication to their fleet, which initially consisted of dozers and a conveyor system in 
their Mina Pribbenow pit. Over the next few years the mining strategy evolved to become 
more of a truck shovel solution, running Modular Mining’s Dispatch system, and as their 
wireless partner, 3D-P helped them evolve their MOTOMESH Solo network to cover these 
new requirements. As the mine progressed, the primary challenge consisted of wireless 
congestion due to the large numbers of equipment within a relatively localized area. This 
challenge was met with several network redesigns as the network grew. These re-designs 
helped manage and mitigate this RF congestion.

The mine expanded into new pits, and the partnership with 3D-P grew with them over the 
years, covering the new haulage road as well as the new El Descanso pits.

MOTOMESH Solo was announced as End of Service by Motorola in Early 2014. However, 
the product continued to provide communications to Drummond’s Mina Pribbenow and El 
Descanso pits through the middle of 2017, when an upgrade was planned. That new network 
would address the following challenges:

• Wireless congestion due to the increasing number of equipment found in 
and around the pits

• Increased bandwidth requirements far above what the older MOTOMESH 
technology could provide, which would enable the mine to bring online 
additional applications

• The upgrade process should have minimal impact on the mine’s production

Solution

During the previous 10 years of partnership, Drummond and 3D-P had worked to future 
proof the mine’s wireless network with the installation of e57 Intelligent Endpoints onboard 
much of the fleet. The e57 model of Intelligent Endpoint included both MOTOMESH Solo 
and 802.11n radios, with the 802.11n radio disabled while the mine was running Solo, but 
available should an 802.11n network be brought up.

Adam Creel, Director of Technical Services at Drummond, was leading the wireless network 
upgrade process. Adam provided a mandate to develop a transition plan that would have 
minimal impact on production while providing high bandwidth for additional applications, 
and self-forming and self-healing capabilities which would reduce the time typically spent 
on maintaining the network in a constantly changing environment. After investigations, a 
hybrid Rajant InstaMesh® and Wi-Fi solution was selected that would meet all the mine’s 
requirements. 
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Highlighted Outcomes

 9 Network load now 
carried effortlessly with 
higher throughput

 9 Larger network 
coverage areas

 9 Improved bandwith 
and overall network 
performance

 9 Additional data sets 
now available

 9 Upgrade delivered on-
time and on-budget, 
without negative impact 
on production
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1.1 Design

With a total fleet of over 300 trucks and 50 other pieces of connected equipment (including 
shovels, draglines, dozers, etc.), it was decided that a Rajant InstaMesh network would be 
installed, initially in conjunction with the existing Solo network, allowing minimal disruption 
of operations while the fleet was moved to the new network. Rajant’s technology solved 
several of the network requirements, providing a multiple radio solution that was able to 
work around RF congestion, as well as self-forming and self-healing to solve trouble spots 
such as around shovels, in drop-cuts, etc. For the fleet, all equipment that did not currently 
have e57’s installed (roughly half ) would have Rajant ME4 Breadcrumbs installed at the 
time of upgrade, while the other half would continue using the e57 Intelligent Endpoints 

as 802.11n clients, allowing them to be slowly transitioned to Rajant following a 
maintenance and budgetary schedule. The Rajant infrastructure would be configured 

to not only provide connectivity for Rajant clients (the ME4 fleet), but Wi-Fi 
connectivity for the e57 fleet, as well as in-pit connectivity to supervisor and 

employee consumer devices for access to business systems, etc. 

A firmware upgrade and some configuration of 3D-P’s custom connection 
management software on the e57s was required to disable Solo and enable 
802.11n connectivity and fast roaming on those e57 equipped trucks. To 
augment the Wi-Fi coverage provided by the Rajant infrastructure, Rajant in-
pit devices on shovels also had an available radio configured as a Wi-Fi Access 
Point to allow connectivity to trucks working in and around the shovels. 

3D-P recommended Cambium PMP450 devices for distribution to the in-pit 
Rajant network, providing the necessary backhaul for the new and much higher 

capacity Rajant and 802.11n fleet access layer.

During the upgrade period, multiple client access networks as well as the Cambium 
Distribution and Backhaul networks were run simultaneously. The Solo network 

continued running until all machines were upgraded to either Rajant ME4’s, or moved to 
the 802.11n card on the e57’s. The Rajant infrastructure network was deployed with both 
Rajant client access and 802.11n Access Points to connect to the upgraded fleet. 

Significant attention was required around RF spectrum management during this upgrade 
process due to the multiple networks. By default, MOTOMESH Solo utilized the entire 2.4 GHz 
spectrum, and a complete distribution and backhaul network utilizing much of the 5GHz 
spectrum had been deployed to bring the network to the edge. Rajant of course needed 
access to some spectrum in both of these bands, for both the Rajant client access as well as 
the Rajant provided Wi-Fi coverage. At their proving grounds in Arizona, 3D-P devised and 
tested an upgrade methodology that would allow the Solo network to be reduced from 
its original complete 2.4GHz footprint, freeing up spectrum for the new Rajant and Wi-Fi 
networks. As additional devices were moved from the Solo network to Rajant or Wi-Fi, the 
channel allocations were again adjusted to enable additional space for the new networks, 
limiting Solo’s capability. This was a significant risk, and a significant accomplishment, as 
the primary concern with the existing network was RF contention. Any changes to that RF 
environment carried the risk of overloading the existing network and causing significant 
outages. In the end the designed upgrade approach worked flawlessly.

As an added benefit of the new network, Rajant’s BC|Commander allowed visualizations that 
helped mine MIS staff understand how the traffic was traversing the network. This enabled 
them to ensure hops were limited, and traffic was exiting the client access network as 



designed, utilizing the Cambium backhaul network to its full extent and freeing up the client 
access network for additional users, applications, and data.

Training was provided throughout the upgrade process following a “train the trainer” 
approach providing the staff at site with the expertise and familiarity necessary to support 
their site post deployment.

Fig 1. A hybrid Rajant InstaMesh® 
and Wi-Fi solution was selected 
that would meet all the mine’s 
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“The Descanso pit is an 
extremely challenging 
RF environment. 
The combination of 
Rajant technology, 
3D-P network design, 
and the deployment 
by Drummond’s 
onsite MIS staff has 
resulted in a smooth 
transition and a very 
performant network. 
These results are 
particularly satisfying 
as they show what 
can happen with solid 
long term technology 
partnerships.”

Ron White
3D-P CTO

Outcome

The deployment methodology proved very effective with network load being immediately 
removed from the Solo network, and the Rajant network picking up that load flawlessly. It 
was soon determined the Rajant network, with its much higher throughput, could provide 
the necessary throughput, and RF contention management with physically larger coverage 
areas than had been possible on the Solo network. This allowed the mine to redeploy some 
of their solar trailers from in-pit locations to the edges of the pits, reducing trailer moves for 
blasting and other operations activities. The Rajant meshing capability allowed the shovels 
and other trucks in the pit to provide the last hop into the working face. 

The upgrade project was delivered on-time and on-budget, without negative impact on 
production. Much of this success is due to the work of the onsite MIS staff lead by Edgardo 
Arrieta. This group of highly trained and skilled individuals rapidly performed professional 
installations and deployed an infrastructure of 50 locations and fleet of 350 devices. The 
upgrade was deemed a great success by both the Drummond and 3D-P teams. 

Adam Creel, and Ron White, 3D-P CTO, visited the mine early in December 2017 to review 
the project as it was drawing to completion. After this visit Ron White stated, “The Descanso 
pit is an extremely challenging RF environment. The combination of Rajant technology, 
3D-P network design, and the deployment by Drummond’s onsite MIS staff has resulted in a 
smooth transition and a very performant network. These results are particularly satisfying as 
they show what can happen with solid long term technology partnerships.”

Adam Creel stated, “We are very happy with the performance we are getting. The mine has 
desired additional data sets such as in-pit cameras and asset health for many years. We now 
have the bandwidth and performance necessary to enable those applications.”

“We are very happy 
with the performance 
we are getting. The 
mine has desired 
additional data sets 
such as in-pit cameras 
and asset health for 
many years. We now 
have the bandwidth 
and performance 
necessary to enable 
those applications.”

Adam Creel
Drummond Company, Inc.
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