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Fig. 1: A schematic representation of the Long-Baseline Neutrino Facility with its underground 
research facilities. Use of image by kind permission of the Sanford Lab.

Milwaukee, USA, February 2022.

SIEMAG TECBERG Inc. recently completed the modernization of two Nordberg wind-
ing machines in the underground neutrino laboratory at the Sanford Lab in South 
Dakota, USA.

How SIEMAG TECBERG‘s profound knowledge of old winding machine technology is assisting in a small way 
with the setting up of one of the greatest experiments of particle physics.

DUNE: a mammoth particle physics project in the USA

The Deep Underground Neutrino Experiment (DUNE) is an international show-case experiment aimed 
at unravelling the secrets of neutrinos. DUNE will be installed in the Long-Baseline Neutrino Facility (LBNF) 
under construction in the USA.

DUNE involves the use of the latest particle detectors, one at the Fermilab in Illinois and one deep down 
in the earth at the Sanford Underground Research Facility installed in the expanded former Homestake 
Goldmine in South Dakota. The far detector will be the largest of its kind ever built and will record neutrino 
interactions with greater precision than ever before. A global computer infrastructure will enable data ana-
lysis. For the experiment, a neurtino beam will be fired from the PIP-ll particle accelerator at Fermilab, 800 
miles through the earth to the Long Baseline Neutrino detectors located at Sanford Underground Research 
Facility (SURF) (See Figure 1).
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The main participants in the project

The Fermi National Accelerator Laboratory, or Fermilab for short, is a research center for particle physics 
operated by the US Department of Energy. It is situated about 50 kilometers west of Chicago, Illinois. The 
US Department of Energy‘s Fermilab is the host laboratory for DUNE in collaboration with over 30 countries, 
promotional organizations and more than 1,000 scientists from all over the world, all of whom are contribu-
ting specialist know-how and components.

The Sanford Underground Research Facility, also known as SURF, is an underground laboratory in Lead, 
South Dakota. It is the deepest underground laboratory in the United States and is home to a number of 
experiments in fields like research into dark matter and neutrino physics, biology, geology and engineering. 
SURF is administered by the South Dakota Science and Technology Authority (SDSTA). The depth and stabili-
ty of the rock at the former Homestake Goldmine and the history of SURF make it ideal for sensitive particle 
physics experiments. Up until its closure in 2002 Homestake was the largest and deepest goldmine in North 
America, producing more than 40 million ounces of gold in the course of its 126-year-long operation.

The aims of the DUNE neutrino project

DUNE scientists will create a clearer picture of the universe and how it functions. Their research will even 
provide the key to understanding why we live in a universe dominated by matter – in other words, why we are 
here at all.

The laboratories, mineshafts and winding equipment under SURF

The excavation work for the Long-Baseline Neutrino Facility and the Deep Underground Neutrino Experiment 
(LBNF/DUNE) began in 2019 and is currently focused at the 4850 Level of the Ross Shaft in the area of the 
Ross Campus.

To carve out caverns for the future DUNE laboratories and the giant particle detector in the Ross Campus, 
700,000 tonnes of rock are being excavated, hoisted to the surface and transported by means of a rock 
conveyor system to the open mining pit.

Altogether 4 main conveyance systems are in operation in the rock beneath the SURF: 2 conveyance sys-
tems for the Ross shaft and 2 for the Yates shaft.
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Fig. 2: Schematic representation of the Ross shaft. To carve out the future caverns, over 700,000 t of rock have to be dug out. Use of picture by kind 
permission of SURF.
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Fig. 3: The winding machines in the year of installation 1934.

In January 2021 the 2 Nordberg-type drum winding machines of the Ross shaft were shut down for pur-
poses of modernization. These machines comprise, on the one hand, a 2 drum winding machine for produc-
tion with a skip on each drum and, on the other hand, a 2 drum winding machine for personnel and materials 
with a cage on one drum and a counterweight on the other. Both winding machines were designed in 1933 
and installed in 1934.
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At the time of shut-down early in 2021 the brakes of the cage hoist were still fitted with wooden brake 
blocks. The hydraulic cylinders of the brakes were working at a pressure of 120-140 psi, with the operator 
having direct mechanical links to the slide of the hydraulic valves. This required mechanical linkages that 
mount over a length of hundreds of metres.

Modernization of the 2 Nordberg winding machines in the Ross shaft by SIEMAG TECBERG Inc.

To achieve the efficient excavation of more than 700,000 t of rock and safe personal transport the two Nord-
berg winding machines had to be fundamentally modernised. The US subsidiary of the shaft hoisting tech-
nology specialist SIEMAG TECBERG was awarded this contract not only because of its competence in the 
modernisation of shaft hoisting technology but also because of its special knowledge of Nordberg winding 
machines: in 1999 the mining arm of the American Nordberg Manufacturing Company was taken over by 
SIEMAG US Inc, a predecessor corporation of SIEMAG TECBERG.

Modernization of the drum winding machine for production

• Conversion of the direct-current drives to alternating current. The existing motor-generator compo-
nents were removed and new frequency inverters and new drives installed

• The clutch of the underwound drum was fixed/taken out of operation
• The clutch of the overwound drum was replaced with a clutch with a ring gear
• Brake systems were fitted with a new control systems
• For the operation of the old low-pressure system electric linear drives and new hydraulic valves were 

used to provide additional levels of safety
• Operator control is now by means of touch screen and joystick in a control station

Modernization of the drum winding machine for people riding

•  Conversion of the direct-current drives to alternating current. The existing motor-generator compo-
nents were removed and new frequency inverters and new drives installed

• The clutch of the underwound drum was fixed/taken out of operation
• The clutch of the overwound drum was replaced with a clutch with a ring gear
• Fitting of the winding machine with gearbox brake
• Old brakes were replaced with new brakes with disk springs
•  All the old low-pressure coupling and brake hydraulic systems were replaced with a new high-pressure 

system
• Operator control is now by means of touch screen and joystick in a control station
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Fig. 4: View into the machine room of the Ross shaft with the two drum winding machines – in the foreground the two drums of the production machi-
ne; in the background the drums of the people riding machine; between them the two machine control stations in their machine operator‘s cabins.

SIEMAG TECBERG is pleased with the excellent collaboration between all those involved in the project on 
site and the punctual completion of all the modernization work on the winding machines to the customer‘s 
total satisfaction.

Incidentally, those interested in history can experience the winding machines in action in the video „South 
Dakota Saga“ Homestake Mine video from 1940 - Part 1 at 
https://www.youtube.com/watch?v=xflN9kYdTB4.

Anyone who would like to find out all about the modernised systems in vision and sound can use the com-
prehensive presentation in the SURF‘s video 
„Deep Talks: Move it, skip it, dump it“ at 
https://www.youtube.com/watch?v=AWQZtOOnqdg.
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Fig. 5: View of the people-riding winding machine with new coupling and new brake system.

Fig. 6: The new alternating-current motor for the people riding winding machine.
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The Company

The SIEMAG TECBERG Group supports its customers in the commodity markets and transport infrastructure 
with energy-efficient and intelligent hoisting technology as a world‘s leading supplier in this field.

Whether in the extraction of precious metal and industrial metal ores to supply green technologies with the 
necessary natural resources, or in the extraction of mineral salts for the production of mineral fertilisers - 
SIEMAG TECBERG Group‘s system-integrative overall solutions always convince with excellent engineering
know-how, extensive system tests of the equipment with factory commissioning on heavy-duty test fields 
and digital service concepts including condition monitoring and service management.

The group provides knowledge-based services for the supply of individual machines and plants for a total of 
four industrial applications:

• Hoisting Technology for Shaft Hoisting, Repositories and Heavy Lifting
• Material Handling Technology for Horizontal Bulk Transportation incl. Handling Technology
• Underground Ventilation & Cooling Technology for Underground Mining, Tunnels and Caverns
• Automation & Drive Technology (for the above)

The SIEMAG TECBERG Group focuses its technical activities on the development, design, manufacture, com-
missioning and technical service of shaft hoisting systems for vertical and inclined hoisting of raw materials. 
The group of companies commands pronounced engineering expertise in mechanics, hydraulics, drive and 
automation technology. Worldwide unique reference projects attest to the SIEMAG TECBERG Group‘s overall 
system expertise and leading position.

The niche specialist‘s technology emerged from a forge founded in 1871 in Siegerland, which produced 
equipment for local ore mining and the iron and steel industry. Following a management buy-out in 2007, 
SIEMAG TECBERG was founded by Jürgen Peschke, who is CEO and Controlling Shareholder.

The SIEMAG TECBERG Group is represented on all continents by at least one subsidiary and works together 
with cooperation partners worldwide. In addition to the headquarters with the assembly plant in Haiger 
(Germany) north of Frankfurt am Main, other locations are situated in Rugby (UK), Katowice (Poland) and 
Moscow (Russia). Further sites with own assembly plants are located in Tianjin (China), Sydney and Mayfield 
East (Australia), Johannesburg (South Africa) and Milwaukee/Denver (USA).
The group employs about 400 people worldwide. The business volume amounts to approximately 120 million 
EUR p.a. (as of 12/2019).
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