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They have also adopted a “standardized” approach with 
platforms able to handle a range of payloads. By featuring a 
few flexible platforms, they can produce them in larger quantities, 
reducing overhead and production time. 

The formula is working well. Over the past couple of years, 
Bosch Rexroth has sold about 50 of their new designed smaller 
eMotion-1500 and eMotion-2700 six-degree-of-freedom platforms 
from which the new eMotion-14000 is derived. Since the 1980s, 
they have manufactured and installed more than 500 of the most 
reliable hydraulic and electric simulation motion platforms worldwide.

“We have gained extensive knowledge about simulation 
demands and features such as motion cueing and control loading. 
Our eMotion-14000 combines all of that knowledge and offers a 
cost-efficient and very reliable solution for full flight simulators,” said 
Hans ten Hagen, Manager, Motion Simulation Technology.

Optimal Cost of Ownership
The innovative Bosch Rexroth design is not only lower cost to acquire, 
it is designed to minimize operator life-cycle cost. For example, main-
tenance is reduced via their “lubricated for life” concept, using oil as 
a lubricant instead of the grease favored by competitors. The more 
optimal oil reduces friction, which in turn reduces power consumption.

Also, energy demands of the system 
are significantly lowered by techniques 
such as using capacitors to store and 
exchange energy. And through integrated 
static load compensation, which does not 
require additional pneumatic cylinders and 
separate pressurizer – compared to systems 
which burn energy just to hold the system in 
neutral position. The Bosch Rexroth design is 
inherently more energy efficient, which also 
results in less wear.

The Lowest Noise Levels
“We intend to produce the most silent simu-
lation motion systems in the world,” said ten 
Hagen. The eMotion systems are engi-
neered for minimal vibrations and low-noise 
emission. Control software even reduces the 
effect of “reversal bump” and friction to a 
minimum.

“Our actuators are very quiet and pos-
sess a best in class smoothness,” ten Hagen 
noted.

Reliable Movements
“The main computer in the cabin con-
tinuously transfers set points to the control 
system of the motion platform. Commands 
for braking, turning, and in the case of flight 
simulation, take-off, are seamlessly trans-
lated by the Linux-based control system into 
realistic movement of the motion platform,” 
said Hans Smulders, Project Manager. 
“Also, situations like deploying the landing 
gear, bumps that are felt on the runway and 
turbulence have been translated into specific Leveraging learnings from three 

decades, the Netherlands-based 
motion simulation technologists of Bosch 
Rexroth in 2014 designed a new clean-
sheet platform that has proven very 
popular. Now they are expanding the 
fully electric “eMotion” product line with a 
14,000 kg (30,864 lb) Level D-capable 
flight simulator platform that promises high 
quality, short delivery times, and “the most 
cost-efficient system in the market.”

In addition to new airline and helicopter 
flight simulators, the new motion systems are 
designed to be easily retrofitted to in-service 
sims (even those with competitor platforms).

The competitive pricing is driven by 
the company’s control over the system’s 
components. Bosch Rexroth produces nearly 
all of the elements of their system in house, 
including motors, spindles, and electronics 
– enabling customers to take advantage of 
“factory pricing.”

combinations of movements. These situations 
are standardized options that can simply be 
switched on and off in the platform’s control 
software, while still meeting all requirements 
for Level D full-flight simulator qualification.”

Indeed, Bosch Rexroth goes beyond 
FAA and EASA requirements and exceeds 
competitor performance specifications by as 
much as 10%.

Remote System Monitoring
An installed motion system can also be 
connected via the internet to Bosch Rexroth’s 
competence center in Boxtel, the Nether-
lands. “This means that our motion system 
experts can assist the customer in analyzing 
and resolving potential issues,” explained 
ten Hagen. “All of our systems include exten-
sive observation and analysis functionalities 
through our pioneering i4.0 ‘connected 
industry’ capability.”

“Furthermore, this enables us to periodi-
cally request information about the condition 
of specific parts of the system, to monitor the 
actual status and plan an optimal moment 
for predictive maintenance. This assures 
high availability of the very valuable simula-
tor resource.”

“We also train operating personnel 
to fine-tune the motion control system. This 
makes it possible to further optimize the 
movements of our systems based on feed-
back from the field. Minimizing downtime of 
our systems is always a top priority.”

In addition, spares availability is guar-
anteed worldwide.

Bosch Rexroth introduces larger cost-efficient motion 
system for the Level D full flight simulator market

Range of standardized eMotion platforms expanded with new 14-tonne system.

Safety on Board
Bosch Rexroth implements an active 
“Safety on Board” program to help ensure 
safe operation of the motion system. For 
example, software limits the position, 
velocity and acceleration setpoints for the 
actuators. The actuators have safety zones 
at the end of the stroke in the extreme rare 
case of a failing actuator or drive system. 
Motor position, velocity and electrical 
current are also limited by the drive-con-
trollers. The electric motors are equipped 
with temperature sensors to detect 
overheating. Emergency stop connections, 
holding brake, and other elements of the 
program all comply with applicable safety 
regulations. 

A History of Continuous 
Development
Smulders noted, “Since the 90s, when 
we first delivered fully electrically driven 
platforms, a continuous development 
can be seen. Not only have the technol-
ogy, reliability and safety of our systems 
been optimized, so have the design and 
looks.”

The Bosch Rexroth motion simulation 
and marine offshore unit in the Nether-
lands employs more than 800 people and 
traces its history to Hydraudyne, which 
was founded in 1954. The parent Bosch 
Group is a leader in industrial, automo-
tive, building, and consumer goods tech-
nologies with more than 50 billion Euros 
in annual revenue.

For further information about Bosch Rexroth’s 
eMotion platforms, contact:

Bosch Rexroth AG
Boxtel, Nederland

Tel: +31 (0)411 651 951
www.boschrexroth.com/motion
motion@boschrexroth.nl
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commanders and forces with an interoper-
able multinational artillery team.

Participants included fire units from the 
United States, Czech Republic, Denmark, 
France, Germany, Italy, Lithuania, Poland, 
Romania, Turkey, and the United Kingdom. 

Boeing’s Tapestry Solutions: 
Delivering Realistic, Innovative 
Training
In preparation for this massive event, 
training experts from Boeing subsidiary, 
Tapestry Solutions, worked round-the-clock 
designing and planning the exercise to 
ensure it met the U.S. Army’s training 
objectives. They prepared materials and 
personnel to execute the event, set up the 
training area, and prepared and executed 
the After Action Reviews, or AARs, to 
capture key lessons learned.  

 “We are proud to provide critical 
training services that help ensure the 
highest level of readiness for our troops 
– courageous men and women who risk 
their lives every day to protect national
security,” said Robin Wright, president and
CEO of Tapestry Solutions.  As a Boeing
company, he added, “Tapestry is backed 

made training solutions to U.S., NATO and 
partner nations throughout Europe, Africa 
and beyond. 

Tapestry supports 7th ATC training 
events at the Joint Multinational Simulation 
Center (JMSC) located in Grafenwoehr, 
Germany; its satellites in Baumholder and 
Kaiserslautern, Germany, and Vicenza, 
Italy; the Joint Multinational Readiness 
Center (JMRC) in Hohenfels, Germany; 
and Theater Security Cooperation exercises 
throughout NATO. 

The 7th ATC conducts over a dozen 
large-scale, multinational exercises like 
Dynamic Front in the Hohenfels and Grafen-
woehr Training Areas each year, plus hun-
dreds of readiness events throughout U.S. 
Army Europe’s area of responsibility.

Full-Spectrum Training, From the 
Classroom to the Battlespace
Tapestry supports all levels of training – at 
home stations and major combat training 
centers – to prepare commanders, staffs 
and units up to brigade level for full-
spectrum operations worldwide. Training is 
conducted in live, virtual, constructive and 
gaming environments.

Work for the 7th ATC is being per-
formed under the Mission Command Train-
ing Support (MCTS) contract, potentially 
worth $58 million over five years. MCTS  
is a follow-on to the JMSC Battle Simulation 
Training (BST) contract was awarded in 
2011. 

As the prime contractor for MCTS, 
Tapestry leads a team that includes Cap-
stone, Metro Productions and VATC (Visual 
Awareness Technology & Consulting, Inc.). 
From May 2017 through March 2018, the 
team trained over 30,000 military person-
nel across 22 nations, according to Randy 
Hanes, Tapestry’s onsite program manager 
for the MCTS contract. They supported 10 
rotations at JMRC, 22 exercises at JMSC 
and 153 gaming events across all four sites 
in Germany, Italy, Poland and the Ukraine.

The People Behind Tapestry’s 
Success
 “People are our greatest resource– our 
analysts, SMEs, instructors and techni-
cians. Over the years, our people have 
developed trusted relationships with our 
customers – ranging from the hands-on 

The weather was cold, wet and 
gray as the soldiers stood by their 

guns awaiting fire missions at the 
Grafenwoehr Training Area, Germany.  
Their mission was to defend a “mock” 
village – using artillery pieces like the 
M777A2 155mm Howitzer Artillery – to 
fight off opposing forces that attempted to 
seize and occupy the village. 

The artillerymen were among 3,700 
service members from 26 allied and 
partner nations, including the NATO Allied 
Rapid Reaction Corp, that participated in 
the Dynamic Front 18 joint fires integration 
exercise. Held February 23 to March 10, 
2018, the multinational exercise was con-
ducted by the 7th Army Training Command 
(7th ATC) under the direction of the U.S. 
Army Europe (USAREUR). 

The objective was to provide hands-
on training and testing of secure com-
munications between NATO allies and 
partner nations. A major focus was on 
the U.S. Army’s digital software interface 
in response to NATO’s Artillery Systems 
Cooperation Activities (ASCA) requirement 
to link disparate artillery and fire support 
systems.  ASCA’s aim is to provide NATO 

technician on up to the 3-star command-
ing officer,” said Michael Spencer, Vice 
President of Global Sales & Marketing, 
Tapestry Solutions.

Spencer knows all too well about the 
importance of customer relationships in the 
military.  Prior to joining Tapestry in 2008, 
he held key staff and command positions 
from 1st Lieutenant to Colonel, with key 
assignments with the 11th Armor Cavalry 
Regiment, 12th Aviation Brigade, Defense 
Intelligence Agency, 7th Army Training 
Command and the Joint Staff. Spencer also 
led 7th ATC’s Directorate of Simulations- 
Forward from 1999-2003, the predecessor 
to the Joint Multinational Simulation Center. 

Under Spencer’s guidance, Tapestry 
won its first major mission command train-
ing & simulation contract, the JMSC BST 
award.  The award was a natural exten-
sion of Tapestry’s deep domain experience 
in information management, data fusion 
and analysis.  

When Boeing acquired Tapestry in 
2008,  Tapestry was best known as a 
leader in supply chain and logistics com-
mand-and-control software and services 
for defense, government and commercial 
customers. With the JMSC BST award, 
followed by the MCTS award and other 
major contracts, Tapestry has emerged as 
a major player in the training & simulation 
services industry. 

Today, Tapestry serves as a one-stop 
shop for exercise development, support 

Above

U.S. Army Soldiers with Archer Battery, Field 

Artillery Regiment, 2nd Cavalry Regiment 

conduct a fire mission with a M777 Howitzer 

during Exercise Dynamic Front 18 at the 

U.S. Army’s Grafenwoehr Training Area, 

Germany. [Image: Gertrud Zach]

Above

A multinational team deconflicts targeting 

priorities during a daily Targeting Working 

Group at exercise Dynamic Front 18 at the 

Grafenwoehr Training Area, Germany.

[Image: Lt. Benjamin Haulenbeek]

A Closer Look at Boeing’s Tapestry Solutions:

Providing full-spectrum training services for the 
7th Army Training Command

and execution. The level of support varies 
according to type and size of the event. 

“An exercise event will vary greatly in 
complexity and time, ranging from 200 to 
6,000 man-hours of effort. JMRC rotations 
require approximately 3,600 man-hours 
per rotation depending on rotation com-
plexity,” according to Hanes.

With this fast tempo, the job can be 
grueling yet rewarding, noted Hanes. “The 
job is like a marathon with our customer’s 
customer – the training audience/rotational 
training unit – running a sprint,” Hanes 
said. “Our satisfaction is making sure the 
sprinter crosses the finish line knowing 
that they have won the race, and feeling 
confident they have increased their odds of 
survival on the battlefield.”

For more information about Tapestry’s 
Mission Command Training & Simulation ser-
vices, please visit www.tapestrysolutions.com 
or email marketing@tapestrysolutions.com

The appearance of U.S. Department of 

Defense (DoD) visual information does not imply 

or constitute DoD endorsement.

by an iconic leader on the cutting edge of 
technology, which boosts our customers’ 
confidence in our solutions and strengthens 
our position in the training and simulation 
industry.”

Improving Force Effectiveness for 
Allies & Partner Nations
Multinational training events like Dynamic 
Front focus on interoperability. The training 
helps ensure participating nations can com-
municate and operate together effectively, 
despite differences in capabilities, terminol-
ogy and traditions. 

Tapestry’s key customer, the 7th ATC, 
is the U.S. Army’s largest overseas training 
command that provides realistic, tailor-
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They have also adopted a “standardized” approach with 
platforms able to handle a range of payloads. By featuring a 
few flexible platforms, they can produce them in larger quantities, 
reducing overhead and production time. 

The formula is working well. Over the past couple of years, 
Bosch Rexroth has sold about 50 of their new designed smaller 
eMotion-1500 and eMotion-2700 six-degree-of-freedom platforms 
from which the new eMotion-14000 is derived. Since the 1980s, 
they have manufactured and installed more than 500 of the most 
reliable hydraulic and electric simulation motion platforms worldwide.

“We have gained extensive knowledge about simulation 
demands and features such as motion cueing and control loading. 
Our eMotion-14000 combines all of that knowledge and offers a 
cost-efficient and very reliable solution for full flight simulators,” said 
Hans ten Hagen, Manager, Motion Simulation Technology.

Optimal Cost of Ownership
The innovative Bosch Rexroth design is not only lower cost to acquire, 
it is designed to minimize operator life-cycle cost. For example, main-
tenance is reduced via their “lubricated for life” concept, using oil as 
a lubricant instead of the grease favored by competitors. The more 
optimal oil reduces friction, which in turn reduces power consumption.

Also, energy demands of the system 
are significantly lowered by techniques 
such as using capacitors to store and 
exchange energy. And through integrated 
static load compensation, which does not 
require additional pneumatic cylinders and 
separate pressurizer – compared to systems 
which burn energy just to hold the system in 
neutral position. The Bosch Rexroth design is 
inherently more energy efficient, which also 
results in less wear.

The Lowest Noise Levels
“We intend to produce the most silent simu-
lation motion systems in the world,” said ten 
Hagen. The eMotion systems are engi-
neered for minimal vibrations and low-noise 
emission. Control software even reduces the 
effect of “reversal bump” and friction to a 
minimum.

“Our actuators are very quiet and pos-
sess a best in class smoothness,” ten Hagen 
noted.

Reliable Movements
“The main computer in the cabin con-
tinuously transfers set points to the control 
system of the motion platform. Commands 
for braking, turning, and in the case of flight 
simulation, take-off, are seamlessly trans-
lated by the Linux-based control system into 
realistic movement of the motion platform,” 
said Hans Smulders, Project Manager. 
“Also, situations like deploying the landing 
gear, bumps that are felt on the runway and 
turbulence have been translated into specific Leveraging learnings from three 

decades, the Netherlands-based 
motion simulation technologists of Bosch 
Rexroth in 2014 designed a new clean-
sheet platform that has proven very 
popular. Now they are expanding the 
fully electric “eMotion” product line with a 
14,000 kg (30,864 lb) Level D-capable 
flight simulator platform that promises high 
quality, short delivery times, and “the most 
cost-efficient system in the market.”

In addition to new airline and helicopter 
flight simulators, the new motion systems are 
designed to be easily retrofitted to in-service 
sims (even those with competitor platforms).

The competitive pricing is driven by 
the company’s control over the system’s 
components. Bosch Rexroth produces nearly 
all of the elements of their system in house, 
including motors, spindles, and electronics 
– enabling customers to take advantage of 
“factory pricing.”

combinations of movements. These situations 
are standardized options that can simply be 
switched on and off in the platform’s control 
software, while still meeting all requirements 
for Level D full-flight simulator qualification.”

Indeed, Bosch Rexroth goes beyond 
FAA and EASA requirements and exceeds 
competitor performance specifications by as 
much as 10%.

Remote System Monitoring
An installed motion system can also be 
connected via the internet to Bosch Rexroth’s 
competence center in Boxtel, the Nether-
lands. “This means that our motion system 
experts can assist the customer in analyzing 
and resolving potential issues,” explained 
ten Hagen. “All of our systems include exten-
sive observation and analysis functionalities 
through our pioneering i4.0 ‘connected 
industry’ capability.”

“Furthermore, this enables us to periodi-
cally request information about the condition 
of specific parts of the system, to monitor the 
actual status and plan an optimal moment 
for predictive maintenance. This assures 
high availability of the very valuable simula-
tor resource.”

“We also train operating personnel 
to fine-tune the motion control system. This 
makes it possible to further optimize the 
movements of our systems based on feed-
back from the field. Minimizing downtime of 
our systems is always a top priority.”

In addition, spares availability is guar-
anteed worldwide.

Bosch Rexroth introduces larger cost-efficient motion 
system for the Level D full flight simulator market

Range of standardized eMotion platforms expanded with new 14-tonne system.

Safety on Board
Bosch Rexroth implements an active 
“Safety on Board” program to help ensure 
safe operation of the motion system. For 
example, software limits the position, 
velocity and acceleration setpoints for the 
actuators. The actuators have safety zones 
at the end of the stroke in the extreme rare 
case of a failing actuator or drive system. 
Motor position, velocity and electrical 
current are also limited by the drive-con-
trollers. The electric motors are equipped 
with temperature sensors to detect 
overheating. Emergency stop connections, 
holding brake, and other elements of the 
program all comply with applicable safety 
regulations. 

A History of Continuous 
Development
Smulders noted, “Since the 90s, when 
we first delivered fully electrically driven 
platforms, a continuous development 
can be seen. Not only have the technol-
ogy, reliability and safety of our systems 
been optimized, so have the design and 
looks.”

The Bosch Rexroth motion simulation 
and marine offshore unit in the Nether-
lands employs more than 800 people and 
traces its history to Hydraudyne, which 
was founded in 1954. The parent Bosch 
Group is a leader in industrial, automo-
tive, building, and consumer goods tech-
nologies with more than 50 billion Euros 
in annual revenue.

For further information about Bosch Rexroth’s 
eMotion platforms, contact:

Bosch Rexroth AG
Boxtel, Nederland

Tel: +31 (0)411 651 951
www.boschrexroth.com/motion
motion@boschrexroth.nl
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commanders and forces with an interoper-
able multinational artillery team.

Participants included fire units from the 
United States, Czech Republic, Denmark, 
France, Germany, Italy, Lithuania, Poland, 
Romania, Turkey, and the United Kingdom. 

Boeing’s Tapestry Solutions: 
Delivering Realistic, Innovative 
Training
In preparation for this massive event, 
training experts from Boeing subsidiary, 
Tapestry Solutions, worked round-the-clock 
designing and planning the exercise to 
ensure it met the U.S. Army’s training 
objectives. They prepared materials and 
personnel to execute the event, set up the 
training area, and prepared and executed 
the After Action Reviews, or AARs, to 
capture key lessons learned.  

 “We are proud to provide critical 
training services that help ensure the 
highest level of readiness for our troops 
– courageous men and women who risk 
their lives every day to protect national
security,” said Robin Wright, president and
CEO of Tapestry Solutions.  As a Boeing
company, he added, “Tapestry is backed 

made training solutions to U.S., NATO and 
partner nations throughout Europe, Africa 
and beyond. 

Tapestry supports 7th ATC training 
events at the Joint Multinational Simulation 
Center (JMSC) located in Grafenwoehr, 
Germany; its satellites in Baumholder and 
Kaiserslautern, Germany, and Vicenza, 
Italy; the Joint Multinational Readiness 
Center (JMRC) in Hohenfels, Germany; 
and Theater Security Cooperation exercises 
throughout NATO. 

The 7th ATC conducts over a dozen 
large-scale, multinational exercises like 
Dynamic Front in the Hohenfels and Grafen-
woehr Training Areas each year, plus hun-
dreds of readiness events throughout U.S. 
Army Europe’s area of responsibility.

Full-Spectrum Training, From the 
Classroom to the Battlespace
Tapestry supports all levels of training – at 
home stations and major combat training 
centers – to prepare commanders, staffs 
and units up to brigade level for full-
spectrum operations worldwide. Training is 
conducted in live, virtual, constructive and 
gaming environments.

Work for the 7th ATC is being per-
formed under the Mission Command Train-
ing Support (MCTS) contract, potentially 
worth $58 million over five years. MCTS  
is a follow-on to the JMSC Battle Simulation 
Training (BST) contract was awarded in 
2011. 

As the prime contractor for MCTS, 
Tapestry leads a team that includes Cap-
stone, Metro Productions and VATC (Visual 
Awareness Technology & Consulting, Inc.). 
From May 2017 through March 2018, the 
team trained over 30,000 military person-
nel across 22 nations, according to Randy 
Hanes, Tapestry’s onsite program manager 
for the MCTS contract. They supported 10 
rotations at JMRC, 22 exercises at JMSC 
and 153 gaming events across all four sites 
in Germany, Italy, Poland and the Ukraine.

The People Behind Tapestry’s 
Success
 “People are our greatest resource– our 
analysts, SMEs, instructors and techni-
cians. Over the years, our people have 
developed trusted relationships with our 
customers – ranging from the hands-on 

The weather was cold, wet and 
gray as the soldiers stood by their 

guns awaiting fire missions at the 
Grafenwoehr Training Area, Germany.  
Their mission was to defend a “mock” 
village – using artillery pieces like the 
M777A2 155mm Howitzer Artillery – to 
fight off opposing forces that attempted to 
seize and occupy the village. 

The artillerymen were among 3,700 
service members from 26 allied and 
partner nations, including the NATO Allied 
Rapid Reaction Corp, that participated in 
the Dynamic Front 18 joint fires integration 
exercise. Held February 23 to March 10, 
2018, the multinational exercise was con-
ducted by the 7th Army Training Command 
(7th ATC) under the direction of the U.S. 
Army Europe (USAREUR). 

The objective was to provide hands-
on training and testing of secure com-
munications between NATO allies and 
partner nations. A major focus was on 
the U.S. Army’s digital software interface 
in response to NATO’s Artillery Systems 
Cooperation Activities (ASCA) requirement 
to link disparate artillery and fire support 
systems.  ASCA’s aim is to provide NATO 

technician on up to the 3-star command-
ing officer,” said Michael Spencer, Vice 
President of Global Sales & Marketing, 
Tapestry Solutions.

Spencer knows all too well about the 
importance of customer relationships in the 
military.  Prior to joining Tapestry in 2008, 
he held key staff and command positions 
from 1st Lieutenant to Colonel, with key 
assignments with the 11th Armor Cavalry 
Regiment, 12th Aviation Brigade, Defense 
Intelligence Agency, 7th Army Training 
Command and the Joint Staff. Spencer also 
led 7th ATC’s Directorate of Simulations- 
Forward from 1999-2003, the predecessor 
to the Joint Multinational Simulation Center. 

Under Spencer’s guidance, Tapestry 
won its first major mission command train-
ing & simulation contract, the JMSC BST 
award.  The award was a natural exten-
sion of Tapestry’s deep domain experience 
in information management, data fusion 
and analysis.  

When Boeing acquired Tapestry in 
2008,  Tapestry was best known as a 
leader in supply chain and logistics com-
mand-and-control software and services 
for defense, government and commercial 
customers. With the JMSC BST award, 
followed by the MCTS award and other 
major contracts, Tapestry has emerged as 
a major player in the training & simulation 
services industry. 

Today, Tapestry serves as a one-stop 
shop for exercise development, support 

Above

U.S. Army Soldiers with Archer Battery, Field 

Artillery Regiment, 2nd Cavalry Regiment 

conduct a fire mission with a M777 Howitzer 

during Exercise Dynamic Front 18 at the 

U.S. Army’s Grafenwoehr Training Area, 

Germany. [Image: Gertrud Zach]

Above

A multinational team deconflicts targeting 

priorities during a daily Targeting Working 

Group at exercise Dynamic Front 18 at the 

Grafenwoehr Training Area, Germany.

[Image: Lt. Benjamin Haulenbeek]

A Closer Look at Boeing’s Tapestry Solutions:

Providing full-spectrum training services for the 
7th Army Training Command

and execution. The level of support varies 
according to type and size of the event. 

“An exercise event will vary greatly in 
complexity and time, ranging from 200 to 
6,000 man-hours of effort. JMRC rotations 
require approximately 3,600 man-hours 
per rotation depending on rotation com-
plexity,” according to Hanes.

With this fast tempo, the job can be 
grueling yet rewarding, noted Hanes. “The 
job is like a marathon with our customer’s 
customer – the training audience/rotational 
training unit – running a sprint,” Hanes 
said. “Our satisfaction is making sure the 
sprinter crosses the finish line knowing 
that they have won the race, and feeling 
confident they have increased their odds of 
survival on the battlefield.”

For more information about Tapestry’s 
Mission Command Training & Simulation ser-
vices, please visit www.tapestrysolutions.com 
or email marketing@tapestrysolutions.com

The appearance of U.S. Department of 

Defense (DoD) visual information does not imply 

or constitute DoD endorsement.

by an iconic leader on the cutting edge of 
technology, which boosts our customers’ 
confidence in our solutions and strengthens 
our position in the training and simulation 
industry.”

Improving Force Effectiveness for 
Allies & Partner Nations
Multinational training events like Dynamic 
Front focus on interoperability. The training 
helps ensure participating nations can com-
municate and operate together effectively, 
despite differences in capabilities, terminol-
ogy and traditions. 

Tapestry’s key customer, the 7th ATC, 
is the U.S. Army’s largest overseas training 
command that provides realistic, tailor-
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They have also adopted a “standardized” approach with 
platforms able to handle a range of payloads. By featuring a 
few flexible platforms, they can produce them in larger quantities, 
reducing overhead and production time. 

The formula is working well. Over the past couple of years, 
Bosch Rexroth has sold about 50 of their new designed smaller 
eMotion-1500 and eMotion-2700 six-degree-of-freedom platforms 
from which the new eMotion-14000 is derived. Since the 1980s, 
they have manufactured and installed more than 500 of the most 
reliable hydraulic and electric simulation motion platforms worldwide.

“We have gained extensive knowledge about simulation 
demands and features such as motion cueing and control loading. 
Our eMotion-14000 combines all of that knowledge and offers a 
cost-efficient and very reliable solution for full flight simulators,” said 
Hans ten Hagen, Manager, Motion Simulation Technology.

Optimal Cost of Ownership
The innovative Bosch Rexroth design is not only lower cost to acquire, 
it is designed to minimize operator life-cycle cost. For example, main-
tenance is reduced via their “lubricated for life” concept, using oil as 
a lubricant instead of the grease favored by competitors. The more 
optimal oil reduces friction, which in turn reduces power consumption.

Also, energy demands of the system 
are significantly lowered by techniques 
such as using capacitors to store and 
exchange energy. And through integrated 
static load compensation, which does not 
require additional pneumatic cylinders and 
separate pressurizer – compared to systems 
which burn energy just to hold the system in 
neutral position. The Bosch Rexroth design is 
inherently more energy efficient, which also 
results in less wear.

The Lowest Noise Levels
“We intend to produce the most silent simu-
lation motion systems in the world,” said ten 
Hagen. The eMotion systems are engi-
neered for minimal vibrations and low-noise 
emission. Control software even reduces the 
effect of “reversal bump” and friction to a 
minimum.

“Our actuators are very quiet and pos-
sess a best in class smoothness,” ten Hagen 
noted.

Reliable Movements
“The main computer in the cabin con-
tinuously transfers set points to the control 
system of the motion platform. Commands 
for braking, turning, and in the case of flight 
simulation, take-off, are seamlessly trans-
lated by the Linux-based control system into 
realistic movement of the motion platform,” 
said Hans Smulders, Project Manager. 
“Also, situations like deploying the landing 
gear, bumps that are felt on the runway and 
turbulence have been translated into specific Leveraging learnings from three 

decades, the Netherlands-based 
motion simulation technologists of Bosch 
Rexroth in 2014 designed a new clean-
sheet platform that has proven very 
popular. Now they are expanding the 
fully electric “eMotion” product line with a 
14,000 kg (30,864 lb) Level D-capable 
flight simulator platform that promises high 
quality, short delivery times, and “the most 
cost-efficient system in the market.”

In addition to new airline and helicopter 
flight simulators, the new motion systems are 
designed to be easily retrofitted to in-service 
sims (even those with competitor platforms).

The competitive pricing is driven by 
the company’s control over the system’s 
components. Bosch Rexroth produces nearly 
all of the elements of their system in house, 
including motors, spindles, and electronics 
– enabling customers to take advantage of 
“factory pricing.”

combinations of movements. These situations 
are standardized options that can simply be 
switched on and off in the platform’s control 
software, while still meeting all requirements 
for Level D full-flight simulator qualification.”

Indeed, Bosch Rexroth goes beyond 
FAA and EASA requirements and exceeds 
competitor performance specifications by as 
much as 10%.

Remote System Monitoring
An installed motion system can also be 
connected via the internet to Bosch Rexroth’s 
competence center in Boxtel, the Nether-
lands. “This means that our motion system 
experts can assist the customer in analyzing 
and resolving potential issues,” explained 
ten Hagen. “All of our systems include exten-
sive observation and analysis functionalities 
through our pioneering i4.0 ‘connected 
industry’ capability.”

“Furthermore, this enables us to periodi-
cally request information about the condition 
of specific parts of the system, to monitor the 
actual status and plan an optimal moment 
for predictive maintenance. This assures 
high availability of the very valuable simula-
tor resource.”

“We also train operating personnel 
to fine-tune the motion control system. This 
makes it possible to further optimize the 
movements of our systems based on feed-
back from the field. Minimizing downtime of 
our systems is always a top priority.”

In addition, spares availability is guar-
anteed worldwide.

Bosch Rexroth introduces larger cost-efficient motion 
system for the Level D full flight simulator market

Range of standardized eMotion platforms expanded with new 14-tonne system.

Safety on Board
Bosch Rexroth implements an active 
“Safety on Board” program to help ensure 
safe operation of the motion system. For 
example, software limits the position, 
velocity and acceleration setpoints for the 
actuators. The actuators have safety zones 
at the end of the stroke in the extreme rare 
case of a failing actuator or drive system. 
Motor position, velocity and electrical 
current are also limited by the drive-con-
trollers. The electric motors are equipped 
with temperature sensors to detect 
overheating. Emergency stop connections, 
holding brake, and other elements of the 
program all comply with applicable safety 
regulations. 

A History of Continuous 
Development
Smulders noted, “Since the 90s, when 
we first delivered fully electrically driven 
platforms, a continuous development 
can be seen. Not only have the technol-
ogy, reliability and safety of our systems 
been optimized, so have the design and 
looks.”

The Bosch Rexroth motion simulation 
and marine offshore unit in the Nether-
lands employs more than 800 people and 
traces its history to Hydraudyne, which 
was founded in 1954. The parent Bosch 
Group is a leader in industrial, automo-
tive, building, and consumer goods tech-
nologies with more than 50 billion Euros 
in annual revenue.

For further information about Bosch Rexroth’s 
eMotion platforms, contact:

Bosch Rexroth AG
Boxtel, Nederland

Tel: +31 (0)411 651 951
www.boschrexroth.com/motion
motion@boschrexroth.nl

Above
The Bosch Rexroth 

eMotion-14000 
platform will make 

its debut later 
this year. It will 

feature a very high 
percentage of 

company-produced 
components, 

ensuring quality 
control and 

enabling factory 
pass-through 

savings to 
customers. 
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commanders and forces with an interoper-
able multinational artillery team.

Participants included fire units from the 
United States, Czech Republic, Denmark, 
France, Germany, Italy, Lithuania, Poland, 
Romania, Turkey, and the United Kingdom. 

Boeing’s Tapestry Solutions: 
Delivering Realistic, Innovative 
Training
In preparation for this massive event, 
training experts from Boeing subsidiary, 
Tapestry Solutions, worked round-the-clock 
designing and planning the exercise to 
ensure it met the U.S. Army’s training 
objectives. They prepared materials and 
personnel to execute the event, set up the 
training area, and prepared and executed 
the After Action Reviews, or AARs, to 
capture key lessons learned.  

 “We are proud to provide critical 
training services that help ensure the 
highest level of readiness for our troops 
– courageous men and women who risk 
their lives every day to protect national
security,” said Robin Wright, president and
CEO of Tapestry Solutions.  As a Boeing
company, he added, “Tapestry is backed 

made training solutions to U.S., NATO and 
partner nations throughout Europe, Africa 
and beyond. 

Tapestry supports 7th ATC training 
events at the Joint Multinational Simulation 
Center (JMSC) located in Grafenwoehr, 
Germany; its satellites in Baumholder and 
Kaiserslautern, Germany, and Vicenza, 
Italy; the Joint Multinational Readiness 
Center (JMRC) in Hohenfels, Germany; 
and Theater Security Cooperation exercises 
throughout NATO. 

The 7th ATC conducts over a dozen 
large-scale, multinational exercises like 
Dynamic Front in the Hohenfels and Grafen-
woehr Training Areas each year, plus hun-
dreds of readiness events throughout U.S. 
Army Europe’s area of responsibility.

Full-Spectrum Training, From the 
Classroom to the Battlespace
Tapestry supports all levels of training – at 
home stations and major combat training 
centers – to prepare commanders, staffs 
and units up to brigade level for full-
spectrum operations worldwide. Training is 
conducted in live, virtual, constructive and 
gaming environments.

Work for the 7th ATC is being per-
formed under the Mission Command Train-
ing Support (MCTS) contract, potentially 
worth $58 million over five years. MCTS  
is a follow-on to the JMSC Battle Simulation 
Training (BST) contract was awarded in 
2011. 

As the prime contractor for MCTS, 
Tapestry leads a team that includes Cap-
stone, Metro Productions and VATC (Visual 
Awareness Technology & Consulting, Inc.). 
From May 2017 through March 2018, the 
team trained over 30,000 military person-
nel across 22 nations, according to Randy 
Hanes, Tapestry’s onsite program manager 
for the MCTS contract. They supported 10 
rotations at JMRC, 22 exercises at JMSC 
and 153 gaming events across all four sites 
in Germany, Italy, Poland and the Ukraine.

The People Behind Tapestry’s 
Success
 “People are our greatest resource– our 
analysts, SMEs, instructors and techni-
cians. Over the years, our people have 
developed trusted relationships with our 
customers – ranging from the hands-on 

The weather was cold, wet and 
gray as the soldiers stood by their 

guns awaiting fire missions at the 
Grafenwoehr Training Area, Germany.  
Their mission was to defend a “mock” 
village – using artillery pieces like the 
M777A2 155mm Howitzer Artillery – to 
fight off opposing forces that attempted to 
seize and occupy the village. 

The artillerymen were among 3,700 
service members from 26 allied and 
partner nations, including the NATO Allied 
Rapid Reaction Corp, that participated in 
the Dynamic Front 18 joint fires integration 
exercise. Held February 23 to March 10, 
2018, the multinational exercise was con-
ducted by the 7th Army Training Command 
(7th ATC) under the direction of the U.S. 
Army Europe (USAREUR). 

The objective was to provide hands-
on training and testing of secure com-
munications between NATO allies and 
partner nations. A major focus was on 
the U.S. Army’s digital software interface 
in response to NATO’s Artillery Systems 
Cooperation Activities (ASCA) requirement 
to link disparate artillery and fire support 
systems.  ASCA’s aim is to provide NATO 

technician on up to the 3-star command-
ing officer,” said Michael Spencer, Vice 
President of Global Sales & Marketing, 
Tapestry Solutions.

Spencer knows all too well about the 
importance of customer relationships in the 
military.  Prior to joining Tapestry in 2008, 
he held key staff and command positions 
from 1st Lieutenant to Colonel, with key 
assignments with the 11th Armor Cavalry 
Regiment, 12th Aviation Brigade, Defense 
Intelligence Agency, 7th Army Training 
Command and the Joint Staff. Spencer also 
led 7th ATC’s Directorate of Simulations- 
Forward from 1999-2003, the predecessor 
to the Joint Multinational Simulation Center. 

Under Spencer’s guidance, Tapestry 
won its first major mission command train-
ing & simulation contract, the JMSC BST 
award.  The award was a natural exten-
sion of Tapestry’s deep domain experience 
in information management, data fusion 
and analysis.  

When Boeing acquired Tapestry in 
2008,  Tapestry was best known as a 
leader in supply chain and logistics com-
mand-and-control software and services 
for defense, government and commercial 
customers. With the JMSC BST award, 
followed by the MCTS award and other 
major contracts, Tapestry has emerged as 
a major player in the training & simulation 
services industry. 

Today, Tapestry serves as a one-stop 
shop for exercise development, support 

Above

U.S. Army Soldiers with Archer Battery, Field 

Artillery Regiment, 2nd Cavalry Regiment 

conduct a fire mission with a M777 Howitzer 

during Exercise Dynamic Front 18 at the 

U.S. Army’s Grafenwoehr Training Area, 

Germany. [Image: Gertrud Zach]

Above

A multinational team deconflicts targeting 

priorities during a daily Targeting Working 

Group at exercise Dynamic Front 18 at the 

Grafenwoehr Training Area, Germany.

[Image: Lt. Benjamin Haulenbeek]

A Closer Look at Boeing’s Tapestry Solutions:

Providing full-spectrum training services for the 
7th Army Training Command

and execution. The level of support varies 
according to type and size of the event. 

“An exercise event will vary greatly in 
complexity and time, ranging from 200 to 
6,000 man-hours of effort. JMRC rotations 
require approximately 3,600 man-hours 
per rotation depending on rotation com-
plexity,” according to Hanes.

With this fast tempo, the job can be 
grueling yet rewarding, noted Hanes. “The 
job is like a marathon with our customer’s 
customer – the training audience/rotational 
training unit – running a sprint,” Hanes 
said. “Our satisfaction is making sure the 
sprinter crosses the finish line knowing 
that they have won the race, and feeling 
confident they have increased their odds of 
survival on the battlefield.”

For more information about Tapestry’s 
Mission Command Training & Simulation ser-
vices, please visit www.tapestrysolutions.com 
or email marketing@tapestrysolutions.com

The appearance of U.S. Department of 

Defense (DoD) visual information does not imply 

or constitute DoD endorsement.

by an iconic leader on the cutting edge of 
technology, which boosts our customers’ 
confidence in our solutions and strengthens 
our position in the training and simulation 
industry.”

Improving Force Effectiveness for 
Allies & Partner Nations
Multinational training events like Dynamic 
Front focus on interoperability. The training 
helps ensure participating nations can com-
municate and operate together effectively, 
despite differences in capabilities, terminol-
ogy and traditions. 

Tapestry’s key customer, the 7th ATC, 
is the U.S. Army’s largest overseas training 
command that provides realistic, tailor-
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North America & Canada
+1 407 322 5605
natalie.morris@halldale.com

Jeremy Humphreys
Europe & Rest of World
+44 (0)1252 532007 
jeremy.humphreys@halldale.com



militarysimulation.training Website Rate

Digital Advertising Rate Card 

Price per insertion 1 month Banner Specifications

Leaderboard € 2,600 728 x 90 pixels
Medium Rectangle (Top)  € 2,190 300 x 250 pixels
Medium Rectangle (Bottom) € 1,640 300 x 250 pixels

Homepage

Leaderboard 728 x 90

Medium 
Rectangle 
300 x 250

Medium 
Rectangle 
300 x 250

militarysimulation.training

Contact: 
Holly Foster
North America & Canada
+1 813 994 0191
holly.foster@halldale.com

Natalie Morris
North America & Canada
+1 407 322 5605
natalie.morris@halldale.com

Jeremy Humphreys
Europe & Rest of World
+44 (0)1252 532007
jeremy.humphreys@halldale.com
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