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Old machine + rapid connectivity = 
new benefit
Sensors and software take Robert Bosch’s lathe from 
1887 into the age of Industry 4.0

Werner Struth: “Bosch is opening up the benefits of connected industry to 
operators of older machines as well.”
Customer benefits include predictive maintenance
Industry 4.0 retrofit solutions is a global market worth billions
Solution includes new PPMP machine language

Stuttgart, Germany − It is 129 years old, treadle-operated, and an Industry 1.0 
gem. The company founder Robert Bosch himself worked with this 300-kilogram 
cast-iron lathe beginning in the years after 1887. Among other things, it was used 
to manufacture parts for the magneto ignition device − the very product that 
helped the company to achieve its breakthrough at the end of the 19th century. 
Now, at one fell swoop, Bosch has catapulted this historic lathe right out of the 
museum and into the age of Industry 4.0. The new Bosch IoT (internet of things) 
gateway provides the necessary technical support. The connected system 
combines sensors, software, and IoT-compatible industrial controls, making it 
possible to monitor the condition of the lathe. Speaking in Stuttgart, Dr. Werner 
Struth, who is the Bosch management board member responsible for industrial 
technology and manufacturing coordination, said: “This is the only construction of 
its kind in the world. It shows that even ancient machines can be connected 
quickly and easily with the IoT gateway.” As a result, he explained, Bosch is 
“opening up the benefits of connected industry to operators of older machines as 
well.”

Many machines still not part of Industry 4.0 
“Many of the machines used in skilled trades or manufacturing are still not 
connected to Industry 4.0. Among other things, they lack sensors, software, and 
connections to companies’ IT systems – which means that they do not fulfill the 
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essential prerequisites for connected industry. In Germany alone, the number of 
such machines runs into tens of millions. And globally, the market for retrofit 
solutions like the Bosch IoT gateway is worth billions,” Struth said. He noted that 
industry needs connected machines if it is to be successful over the long term. 
That is exactly what the IoT gateway ensures − quickly and flexibly. With this 
gateway, Bosch shows how operators of older manufacturing systems can 
connect their machines, and thus monitor them in real time and optimize them. 
This enables things such as predictive maintenance, reducing downtime while 
increasing productivity.

Long innovation cycles make retrofit solutions necessary 
The IoT gateway makes sense technically and economically: innovation cycles in 
mechanical engineering differ from those in many other industries. Once 
purchased, machines often remain in use for decades. They can only be changed 
to meet new demands at great effort and expense. A large part of the installed 
machinery worldwide is therefore still not networked with connected industry. 
The need for retrofit connected-industry solutions is correspondingly huge. The 
same holds true for Bosch: “We are already using the IoT gateway ourselves and 
saving money. And our subsidiary Bosch Rexroth will be offering our customers 
this solution from this fall,” Struth said. The IoT gateway will be presented to a 
specialist audience at the sps ipc drives trade fair.

Investment pays off in just 18 months 
At the Bosch plant in Homburg, for example, engineers have connected a 2007 
test facility for hydraulic valves with the IoT gateway. Thanks to new sensors that 
monitor the quality of the oil used, it is now possible to determine the point at 
which oil needs to be changed much more precisely than before. This saves time 
and money, and is good for the environment. In this specific case, retrofitting with 
the IoT gateway paid for itself within just 18 months. In a next step, Bosch will 
retrofit 22 of its other test facilities and then a number of other machines. Aside 
from the gateway, Bosch also provides the software necessary to analyze, 
prepare, and present the data on the Bosch IoT Cloud, for example.

The IoT gateway: no need for programming 
Depending on the application, the IoT gateway is augmented by sensors that are 
mounted on the machine to be retrofitted. The sensors record factors such as 
temperature, pressure, vibration, power consumption, oil quality, angle of 
inclination, rotational speed, and other parameters. The software translates this 
data in real time into a format that can be integrated into existing production 
environments − “like a tireless simultaneous interpreter for Industry 4.0,” Struth 
said. The IoT gateway does not have to be programmed for this purpose; it only 
needs to be configured using a browser, which means it can be taken into 
operation much faster. Configuration uses the new, open machine language 
(PPMP, production performance management protocol) that was presented 
recently.

Better quality, timely maintenance
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After having been “tuned” for Industry 4.0, the museum lathe is ready for 
essential new features of connected manufacturing. One of these is process 
monitoring for constant quality assurance, another is condition monitoring in 
order to prevent unplanned downtimes. For process monitoring, sensors measure 
a range of values, including the speed at which the workpiece turns. Cutting 
speeds that are too high or too low decrease the quality of turned metal parts 
and can damage the tool. For example, a look at a monitor reveals the data 
recorded and transmitted by the IoT gateway data, showing the workers 
operating the treadle that they have to pedal faster or slower in order to reach 
the ideal speed.

In addition, the newly connected lathe recognizes gradual changes to the drive 
belt. As it grows older, the leather belt can slip between the drive wheel and the 
spindle carrying the workpiece. For the human eye, this process is initially 
imperceptible, but sensors can already recognize deviations in the low 
percentage range. Once a predefined threshold value – 2 percent slip, say – has 
been reached, the connected system automatically notifies the maintenance 
worker responsible, who replaces the belt within a preset period. In this way, the 
sensors, gateway, and software prevent unplanned downtime of what is now an 
Industry 4.0-enabled lathe. This increases productivity.

507 German marks for the lathe 
Robert Bosch bought the lathe in February 1887, and also worked on it himself. It 
seems to have been in use until 1901. Converted to today’s currency, what was a 
purchase price of 507 German marks is the equivalent of around 30,000 to 
40,000 euros – for the small company that Bosch had only founded in 1886, it 
was a considerable investment that was calculated for the long term. “It’s still the 
same today: Machines are expensive. We have to use them as efficiently as 
possible. Connectivity can play a decisive role here,” Struth said.
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Basic information:
The Bosch Group is a leading global supplier of technology and services. It employs 
roughly 375,000 associates worldwide (as of December 31, 2015). The company 
generated sales of 70.6 billion euros in 2015. Its operations are divided into four business 
sectors: Mobility Solutions, Industrial Technology, Consumer Goods, and Energy and 
Building Technology. 
The Bosch Group comprises Robert Bosch GmbH and its roughly 440 subsidiaries and 
regional companies in some 60 countries. Including sales and service partners, Bosch’s 
global manufacturing and sales network covers some 150 countries. The basis for the 
company’s future growth is its innovative strength. Bosch employs 55,800 associates in 
research and development at 118 locations across the globe. The Bosch Group’s 
strategic objective is to deliver innovations for a connected life. Bosch improves quality 
of life worldwide with products and services that are innovative and spark enthusiasm. In 
short, Bosch creates technology that is “Invented for life.”

The company was set up in Stuttgart in 1886 by Robert Bosch (1861-1942) as “Workshop 
for Precision Mechanics and Electrical Engineering.” The special ownership structure of 
Robert Bosch GmbH guarantees the entrepreneurial freedom of the Bosch Group, making 
it possible for the company to plan over the long term and to undertake significant up-
front investments in the safeguarding of its future. Ninety-two percent of the share 
capital of Robert Bosch GmbH is held by Robert Bosch Stiftung GmbH, a charitable 
foundation. The majority of voting rights are held by Robert Bosch Industrietreuhand KG, 
an industrial trust. The entrepreneurial ownership functions are carried out by the trust. 
The remaining shares are held by the Bosch family and by Robert Bosch GmbH.

Additional information is available online at www.bosch.hu
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