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The XTS is an innovative linear drive system that moves in a circular pattern. 

The motor, power electronics and electronic position sensors are fully integrated 

into a single module. One or more wireless “movers” can travel along a modular 

and flexible rail configuration in a highly dynamic manner and at speeds of up 

to 4 meters per second. The movers are mapped as “standard” servo axes and 

can be controlled individually. If necessary, however, the movers can be easily 

synchronized with each other as well. Functions like automatic accumulation, 

collision avoidance and soft stop/start are part of the standard TwinCAT automa-

tion software platform. This makes it easy to implement many motion tasks via 

software that required complex and expensive mechanics in the past.

Flexible and fast motion unlocks machines’ potential

The movers can pick up and move products, adjust the distance between 

products, and change the speed of products. By working together, they can 

even clamp a product between them with a defined force and move it. Other 

motions are made possible by attached kinematic components. For instance, a 

mechanism can use two movers to generate a rotational force in order to push 

a product to the side or unscrew a cap.

In combination with the replacement of mechanical functions through software, 

these exceptionally flexible and fast capabilities deliver many benefits, such 

The eXtended Transport System (XTS) from Beckhoff combines the advantages of rotary and linear drive principles in a single 

system, opening the door to completely new ways of implementing compact and highly dynamic machine concepts. Concrete 

applications, such as the easy-to-implement grouping of different products, illustrate the huge innovation potential of XTS, 

which replaces complex mechanics with software to make processes more flexible and improve the performance of the entire 

production line.

Practical applications illustrate the XTS drive system’s potential for innovation

Software replaces mechanical components
while adding functionality and flexibility

By replacing traditional mechanical transport and assembly solutions 

with software functionalities, the eXtended Transport System (XTS)

provides a new level of flexibility for machines and plants.
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as lower costs and significantly simplified product changeovers and process 

adjustments. In addition, the customer benefits from short response times, for 

example, when a feeder component fails. The software responds by redirecting 

the product stream automatically or at the push of a button. The high functiona-

lity and cost efficiency of the XTS also makes it possible to implement workflows 

that were too expensive and/or complex in the past. 

All these benefits don’t just reduce costs and increase the machine’s availability, 

but raise the overall level of equipment performance. Here, the XTS provides 

another opportunity for maximizing performance: Since a machine’s slowest 

processing unit determines its overall speed, potential improvements in the 

faster units tended to go unrealized in the past. With the XTS, the slowest 

station can operate faster or be used multiple times, thus eliminating previous 

bottlenecks. The following six practical applications illustrate how these benefits 

can be leveraged on the shop floor.

Product stream separator

Figure 2 shows the XTS being used as a sorter that separates a stream of small 

boxes. The vertical XTS is positioned diagonally over the conveyor belt. Based 

on the information gleaned from an object recognition system, a mover travels 

to an arriving box and uses an attached angled gripper to push it up or down 

on the belt. When the box is properly positioned to enter one of the gates, the 

gripper releases it, and the box travels down the belt in a straight line.

This simple yet extremely effective XTS application features much more flexibi-

lity than traditional mechanical solutions, because the boxes can be distributed 

freely, whether you want to alternate them between the two gates or fill a cer-

tain recipe or sequence. Driven by software, the boxes can be easily distributed 

over the two gates (for example, in a 2:1, 3:2 or 4:1 ratio). You can also set desi-

red distances between the boxes. There is no need to change any mechanical 

components or tools, which raises the machine’s overall availability significantly. 

The solution is also very fast. In an existing application, the conveyor moves at 

speeds of up to 3.5 meters per second, which poses no problem for the XTS. In 

addition, the control electronics are able to respond easily to speed changes – 

for example, when the machine starts up. That way, the XTS is always perfectly 

synchronized with the conveyor.

Feeder with distance adjustment

The XTS arrangement shown in Figure 3 is the ideal solution for synchronizing a 

totally irregular stream of products with a downstream process – in this case, a 

machine that packages small boxes. Many systems such as blister pack machi-

nes or assembly installations cannot be arbitrarily stopped and started, which 

is why they need precisely defined and regular distances between products. To 

make this application work, however, the average stream of incoming products 

must match the processing capacity of the downstream system. The XTS mover 

with its attached pusher or gripper shoves one of the irregularly arriving boxes 

from the conveyor belt to an intermediate buffer area and moves or accelerates 

in such a way that it re-enters it at the preset distance to the preceding box.

What sounds fairly easy with XTS was very difficult in the past and could not 

always be accomplished in an economically feasible manner. In conventional 

systems, the boxes are initially accumulated against a barrier, with the con-

veyor belt continuing to move (and slip) under the stopped boxes. At the right 

moment, the barrier is removed long enough for a single box to pass through. 

A typical example of this approach is a bottle conveyor in a brewery, because 

bottles can tolerate rough handling. With more sensitive products, such as card-

board boxes with heavier contents, this procedure would cause unacceptable 

damages, however. It also would cause major problems with sticky items such 

Figure 2: Functioning as a distribution system, the XTS splits an 

incoming product stream into multiple streams (two in this case) 

inexpensively and with great flexibility.

Figure 3: The XTS makes it easy to implement a feeder with distance adjustment that 

synchronizes products arriving at different intervals with the downstream process.
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as cold-cut slices or chocolate bars, because the friction from the conveyor belt 

would be too strong and cause the products to stick together. For products this 

sensitive, two conveyor belts are usually employed, with the second belt running 

faster and the distance between products being regulated via a mechanical 

adjustment of the belt lengths. This requires a buffer belt between the convey-

or belts that is very complex and hard to clean, particularly for food industry 

applications. Needless to say, an XTS solution is much less cumbersome and 

less expensive.

Carousel for asynchronous transport with synchronous feed-in

A bottling machine is a prime example of an XTS application using a carousel 

with asynchronous product transport and synchronous product feed-in (Figure 

4). Thanks to the separately controllable movers, the machine can grab the 

continuously arriving bottles, accelerate them individually, and move them as 

quickly as possible (even with a head start) to the more time-consuming filling 

station. The flexibility of the XTS also makes it easy to install several instances of 

the slower subprocesses such as the filling stations and supply them continuous-

ly with bottles. That way, the bottling line can be operated very efficiently and 

with maximized capacity by installing expensive, but fast subprocesses, such as 

weighing and labeling, only once, while having several instances of slow units, 

such as the filling process. 

Without the XTS, this would be very complex and expensive. In the simplest case 

with a traditional system, the entire product stream would have to be stopped 

and started continuously – with the result that the entire line can only be as fast 

as its slowest unit. Accordingly, the other stations would have to wait, which 

would reduce their efficiency considerably.

Individual and varying product grouping

The benefits and simplicity of the XTS are especially apparent in the setup for 

individual product groupings shown in Figure 5. In this example, different-color 

boxes (or bags with different kind of chips or candies, for example) arrive at the 

XTS on four separate conveyor belts. Using two movers to grab each item, the 

system arranges them in predefined groups and transports them to the next 

process step, for example, the boxing station. Even the distance between the 

groups can be controlled. 

The benefits of software-based control over mechanical control are particularly 

apparent in this application. On the one hand, defining new product groups is 

very easy. For example, all it takes to change the quantity of certain items is to 

instruct the pairs of movers to grab them in a different order. Changing the total 

number of items in a group is just as easy. This capability also makes it easy 

to accommodate temporary offers such as “3+1” specials. On the other hand, 

if you have multiple conveyors, there is always a risk that one of them fails. 

With the XTS, this is no problem – at least not if all conveyors deliver the same 

product. All you need to do is program the software to skip the failed conveyor 

and pick up more items from a functioning conveyor.

Gantry system for individual track profiles

The advantage of having individually controllable and coordinated movers is 

also apparent in applications where the XTS is used as a gantry system for 

individual track profiles (Figure 6), because two movers can be synchronized 

not only within the same system, but between two different XTS systems, which 

in this case are installed side-by-side. In connection with matching kinematics 

Figure 5: Used as a grouping system, the XTS can easily combine products

arriving on multiple conveyor belts into predefined and easily changed groups 

and move them to the next station.

Figure 4: As a carousel-type solution, the XTS is ideal for bottling applications 

that must  process a continuous product steam in a discontinuous fashion.
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Further Information:

www.beckhoff.com/xts

components (for example, hinged levers), such a setup makes it possible to 

transport products in ways other than just in a straight line. This ability comes 

in handy when you need to travel along a product’s edge or execute a rotating 

motion, such as screwing on a lid. 

In another concrete application, a box could be grabbed via levers and moved 

underneath a glue jet, for example. Once it arrives there, the movers use the 

attached levers to guide the product with great precision underneath the glue 

jet. What makes this solution so special and less expensive is the fact that the 

usually heavy glue jet is not required to move over the product with the help of 

an expensive robot; instead, the jet is stationary while the product itself travels 

through the transport unit. 

Sorting in accordance with defined and flexible patterns

Figure 7 shows a demo installation from the 2014 Hannover Messe that sorts 

balls based on their color. It consists of a combination of one rotary-table-type 

machine from which the balls are picked up and two vertical XTS systems that 

hold, buffer and dispense the balls as needed. 

This is an efficient method for removing bad parts from a product stream or – 

as in the demo installation – for sorting incoming products based on certain 

characteristics. Here, too, the advantage of replacing traditionally mechanical 

functions with software is readily apparent, because the process can instantly 

adapt to changing selection criteria.

Figure 7: The combination of a horizontal XTS and vertical systems – here a demo 

application from the 2014 Hannover Messe – is a great way to separate specific ele-

ments from the product stream and rearrange the stream in accordance with

the desired criteria.

Figure 6: By using two synchronized XTS movers arranged in parallel and employing 

simple kinematic components, the products can be routed along freely programmable 

travel profiles.


