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THE SORG
GROUP

Master Mason Nikolaus
Sorg (third from right)
pictured in 1899

– integrated diversiﬁcation
The long-established SORG Group is widely known in the glass
industry all over the world, especially in connection with melting
and conditioning technology. Under the careful leadership of the
Sorg family, the organisation has grown into a group of companies
that now also offer a wide range of complementary products and
services centred on the glass melting process.
NIKOLAUS SORG –
GLASS MELTING AND
CONDITIONING
TECHNOLOGY
For almost 50 years the name
of SORG has been synonymous
with innovative technology in the
ﬁelds of glass melting and conditioning. However, it evolved from
quite different beginnings.
In the latter half of the 19th
century, the German state of
Thüringen, a traditional glass-
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making area, was home to numerous small glass factories. In 1872
Master Mason Nikolaus Sorg
founded his furnace building business in the village of Breitenbach,
and this small but successful company remained there until after
the Second World War, when
Thüringen ﬁrst became part of the
Soviet Zone of occupied Germany
and then part of the German
Democratic Republic.
During the early 1950s the
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company moved to the West.
The new location was Lohr am
Main, a town that gave convenient access to previous customers,
including the glassworks in Lohr
itself (now Gerresheimer Lohr
GmbH) and nearby Wertheim
(Schuller, now part of Johns
Manville and Schott).
Until the late 1960s the company was involved primarily in
the provision of engineering (i.e.
drawings) and building services

(bricklaying). Then, as a result of
several strategic decisions, initial
steps were made in the development of its own innovative technology.
A central ﬁgure in this business transformation was Helmut
Pieper, who joined SORG in
1969, originally to form an electric melting department. Shortly
thereafter, he assumed responsibility for research and development in all areas, performing this
role until his retirement in 1994.
He was responsible for many
advances in melting technology,
including the Deep Reﬁner®,
which is now considered an
industry standard. The ﬁrst
SORG patent application concerning this system was registered
in 1975. Further developments
followed, including the LoNOx®
Melter, the FlexMelter® and the
Boro-Oxi-Melter®. There is no
doubt that Helmut Pieper’s input
not only changed the company, it

SORG VSM® all-electric
furnace for 80 t/24 h
insulating ﬁbre

SORG regenerative
U-ﬂame furnace for 320
t/24 h container glass
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also changed the glass industry.
One of his major developments
was the VSM® all-electric furnace.
The ﬁrst furnace of this type, with
a 24 hour melting capacity of 8
tonnes, was built and operated by
SORG on its own premises for
about two months – a remarkable
investment for what was still a
relatively small company. Potential
customers were invited to view
the furnace in operation and this
initiative led immediately to three
orders. Interestingly, two of the
original customers are still using
all-electric melting. In the meantime approximately 100 VSM® allelectric furnaces have been built,
their melting capacities ranging
from 2.5 to 190 tonnes per day.
During the 1970s contracts
were won for the supply of complete glass factories in Burma
(now Myanmar), Zambia and
Saudi Arabia. SORG also began
working with the machine supplier Forma to deliver complete
lines for the fully automatic production of stemware. SORG
provided the furnace and forehearths whilst Forma supplied
the machines. These lines were
capable of producing 14,00020,000 items per day and are
recognised as having revolutionised the automatic production of
stemware.
In the 1970s SORG initiated another important project,
in this case together with the
German container manufacturer
Oberland Glas, at that time an
independent company, now part
of the Veralia Group. This was
the development of large endﬁred regenerative furnaces. In
those days it was thought that
the possible size of a U-ﬂame furnace was limited, and therefore
all larger container furnaces were
of the cross-ﬁred design. The
potential higher efﬁciency of the
U-ﬂame design was the driving
force behind this development,
and the ﬁrst “large” U-ﬂame furnace had a melting area of 72
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square meters. The success of
the design is undisputed and this
type of furnace has been the
industry standard for container
operations for the last 40 years.
The largest furnaces of this type
currently operating have melting
areas greater than 150 square
meters.
The specialist forehearth depart-

panies are maintained in China,
providing engineering services
for the Chinese and Far East
markets, and in the United
States to maintain close contact
with the industry there.
The company’s development
programme continues unabated.
Nowadays mathematical modelling plays an important role

SORG recuperative
cross-ﬁred furnace for
120 t/24 h rockwool
ﬁbre.

ment created in 1976 has ﬂourished to become a leading supplier
of glass conditioning systems.
The combination of innovative
technology and the connection
with Forma brought SORG into
contact with customers outside
Europe. By the 1980s the company’s customer base already
stretched from the United States
and South American countries
in the west to South East Asian
countries such as Thailand, Japan
and China in the east, and from
South Africa in the south to
Finland and other Scandinavian
countries in the north. Today the
company has customers in more
than 70 countries worldwide.
Wholly owned subsidiary com-

glass machinery plants & accessories 5/2014

and Dr. Matthias Lindig, the
current head of Research and
Development, is acknowledged
by the world’s glass industry to
be one of the leading exponents
in this ﬁeld. Practical work is
also carried out in the company’s
technical centre in Lohr, where
test furnaces are operated as
required. Not all products developed by the company relating to
furnace and forehearth innovation are large. A small but vitally
important system developed by
SORG is the forehearth ContiDrain system for the removal of
contaminated glass in order to
reduce zircon cord. Over 200
such systems have been installed
so far.

SORG business centres on
glass melting and conditioning
systems. Careful concept selection, design and engineering are
standard parts of any package.
Customers also beneﬁt from an
extensive range of systems and
equipment, much of which has
been developed by SORG or
manufactured to the company’s
speciﬁcation.
The largest part of SORG’s
business is for the container industry, and for this sector medium-sized and large
end-ﬁred regenerative furnaces
are normally built. The largest
SORG end-ﬁred furnace currently operating has a melting area of 151 square meters.
However, smaller furnaces of
this and other types are in operation in other sectors of the industry, such as tableware, ﬁbre,
borosilicate products and rockwool. Depending on requirements these may be all-electric
(the VSM® design), recuperative (U-ﬂame or FlexMelter®) or
Oxy-fuel. Cross-ﬁred regenerative furnaces are also built from
time to time, and ﬂoat furnace
design is carried out in conjunction with ghs glass, a small
German operation with extensive experience of ﬂoat glass furnaces. Currently more than 250
SORG designed furnaces are in
operation worldwide.
The company has always provided services for customers and,
in fact, service in the form of
bricklaying was the main business well into the 1960s. These
days the service provision is much
more wide-ranging. Refractory
services (building, repair, etc.)
are provided by subsidiary company SKS. SORG itself provides installation, commissioning
and maintenance services for all
systems and equipment, and of
course for the complete furnaces
and forehearths.
Experience plays an immense
part in many areas of the glass

SORG batch preheater
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industry. The ability to cope with
the differing requirements of the
various sectors of the industry and
the many ways in which customers in different parts of the world
approach the problems of glass
melting requires ﬂexibility on the
part of both the company and its
personnel. The lasting success that
SORG has enjoyed for more than
40 years is the result of this ﬂexibility and the experience that has
been accumulated.
Innovative technology has been
the hallmark of SORG products
for many years. As an example,
the company is currently leading
the world in the technology of
batch and cullet preheating.
Cullet preheating is well
known and SORG systems solely
for cullet have been in continuous
successful operation for more
than 25 years. Preheating batch
is much more complicated and
until very recently no viable system was available. Two problems
occur when the temperature of
batch increases before it enters
the furnace. Batches always contain considerable amounts of
water in the form of moisture
to prevent dusting and as water
of crystallisation. The release of
this water begins at temperatures
as low as 35°C and it combines
with the limestone and sand to
form a very strong cement derivative. This leads to clumping and
blockage of the preheating unit, a
result encountered during many
attempts to preheat batches in
the past.
Removal of moisture from the
batch by preheating also causes
extensive dusting both outside
and inside the furnace. Dusting
outside the furnace creates problems with auxiliary equipment.
Dusting inside the furnace can
result in extensive blockage of
regenerator chambers or rundown of the superstructure sidewalls, which may subsequently produce glass faults such as
stones and zircon cord.
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A three-part concept called
BATCH3 is the successful outcome of a SORG development
programme initiated in 2009 to
study the whole area of batch
preheating. The concept comprises a preheater that avoids
the problem of clumping and
blockage, a new batch charger
design that allows the use of a
completely sealed doghouse to
eliminate external dusting and a
new doghouse design that effectively eliminates internal dusting.
The batch charger and new doghouse design are key elements
of the concept as the full beneﬁts of batch preheating can only
be obtained when the preheater
is used in conjunction with the
other two components.
The ﬁrst SORG batch preheater was installed at Wiegand
Glas in Germany in 2011 and
quickly demonstrated direct
energy savings and the possibility to increase the maximum
melting capacity of the furnace.
This success is documented by
the fact that a second system was
installed in the same factory in
2013.
This project is a typical example of SORG ability to develop
industry-changing technology,
but it also clearly demonstrates
the potential inherent within the
group companies whose activities cover all aspects of the glass
melting process.

SKS + FTI – SPECIALIST
REFRACTORY SERVICES
The origins of the SORG operating company lie in the supply of refractory services (in this
case mainly furnace building),
and SORG companies have carried out this type of work for
more than 140 years. In the 19th
and well into the 20th century
most glass factories would have
had their own masons for typical
repair work, only using external
services for larger jobs such as
furnace repairs. Now it is unlikely
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that anybody in a factory will
have experience of anything but
the simplest refractory work and
almost all such work will be outsourced.
Today the group company SKS
(Sorg Keramik Services) provides
a wide range of services connected
with refractories. Furnace building is the most obvious example.
This service may consist of the
provision of a group of supervisors to oversee local bricklayers or
the supply of a complete team to
carry out a turnkey contract.
Continuous increases in the
length of furnace campaigns have
inevitably resulted in a rise in the
amount of repair work needed.
Worn areas of the tank refractories are often backed up by
additional fused cast refractory
– a process generally known as
overcoating. The execution of
this work requires a great deal
of experience and much care in
order not to endanger the complete furnace. This is one typical example of the difﬁcult repair
work that the SKS refractory specialists regularly carry out. Hot
drilling, installation and exchange
of electrode holders and bubbler
tubes and other types of hot repair
are other jobs that the experienced
SKS specialists undertake.
In recent years ceramic welding has become standard practice
in the glass industry. The SORG
Group also provides this service
through Fuse Tech International
(FTI) a joint venture between
SORG and the US company Fuse
Tech Inc. Fuse Tech Inc. has
carried out ceramic welding in
the glass and coking industries
since 1993 and so more than 20
years’ experience of this remarkable technology is available even
though FTI itself was formed only
in 2008.
Ceramic welding is most commonly used to repair damaged
superstructure refractories such
as, for example, a fallen arch or
broken tuckstone. In fact, ceramic

welding, whether inside or outside
the furnace, is often the only way
to effect a repair without stopping
furnace operation. However, this
technology is applied increasingly
at the beginning of the furnace
campaign to seal expansion joints
on the outside of the furnace.
Sealed expansion joints mean the
furnace is more gas tight and
there is less ingress of air. This
in turn leads to higher efﬁciency,
less nitric oxide production and
more resistance to the onset of
corrosion.
Long furnace lives can also
lead to problems with regenerators where partial blockage of
chamber packings can severely
reduce furnace efﬁciency. FTI
also provides port neck and
regenerator cleaning, a method
of clearing partial or complete
blockages.
Another aspect of FTI service
that deserves mention is the use
of the water-cooled periscope to
inspect and record the condition
of the inside of the furnace refractory structure. FTI employs periscopes as an integral part of the
welding process. Unfortunately,
only a minority of glass producers run periscope inspections at
regular intervals to identify probSKS team carrying out hot
repair on burner wall

Inspection of the work
during welding process

lems before they become critical,
and frequently FTI are not called
in until a major problem already
exists.

EME – BATCH AND CULLET
HANDLING
Anyone closely involved in
glass melting will know of the
importance of good batch preparation for successful melting. It
is therefore no surprise that the
SORG Group includes one of the
leading batch and cullet handling
companies.
EME Maschinenfabrik Clasen
GmbH, founded in 1920, initially
specialized in material transport
equipment for the open cast min-

ing industry. Later the company
began to produce equipment for
similar applications in the glass
industry. In 1987 EME joined the
SORG Group as a logical extension to the glass melting technology offered by the main group
company.
EME offers customers a wide
range of options. Customerspeciﬁc concept development,
design and engineering form the
basis of all large projects. EME is
also able to supply major systems
and equipment as required.
Over the years automatic monitoring and control systems have
become an integral part of the
modern batch house, allowing
secure material handling, accurate dosing and effective mixing
of the individual components.
In addition, material usage is
registered, and out-of-tolerance
batches can even be isolated
before their introduction into
the furnace. EME control systems can built around the proven Siemens PCS7 system, and
feature full web-based operation. EME software architecture
is fully modular and based on
proven standard building blocks,
completely developed in-house
making use of many years of
experience.
The control system also offers
EME specialists the opportunity
to have remote access for maintenance and trouble-shooting.
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EME has supplied batch houses ranging in size from quite
small (approximately 20 tonnes
per day) to very large (1200
tonnes per day) and are currently processing an order for
what will be the largest container batch house in the world,
with a daily capacity of approximately 2000 tonnes a day.
Complete batch house projects
tend to catch the headlines, especially those for extremely high
daily tonnages, but not every
customer needs a complete new
batch house. During the last 25
years EME has carried out a
large number of updates of existing batch houses, installing new
technology to augment existing
hardware. Most of these updates
have even been carried out whilst
production was running and
were carefully planned to avoid
disturbing normal operation.
The batch house is not the
only area in which EME is active.
One of the three components of
the SORG BATCH3 concept is
the EME-NEND® batch charger,
developed and built by EME.
This remarkable machine features multiple screw chargers and
its design allows complete and
effective sealing of the doghouse,
thereby eliminating induced air
at this location and providing a
meaningful reduction in nitric
oxide production.
The biggest market for EME
is the container sector, but the
company is also strongly represented in the ﬂat glass and glass
ﬁbre arena. In addition to the
standard batch plant business,
the company also possesses specialist know-how relating to thin,
low iron and continuous ﬁbre
glass compositions where materials handling, dosing and mixing
requirements can be particularly
challenging.
EME acquired a shareholding in the Chinese batch plant
and cullet return systems specialist, Shanghai Precision Dosing
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EME batch house for 1600
t/ 16h container glass

& Weighing System Co. Ltd.
in 2013. Shanghai Precision is
a wholly-owned foreign enterprise, located in Shanghai’s Xin
Zhuang industrial zone.
Originally established with
the involvement of an international batch plant supplier from
Finland, Shanghai Precision now
employs 20 people. A management team with an aggregate of
almost 50 years’ experience of
the batch plant business provides
expert guidance.
Apart from serving the requirements of its domestic market,
Shanghai Precision has also
delivered equipment to customers in Australia, Europe, Mexico,
Russia and Saudi Arabia. The
Company utilizes such wellknown component suppliers as
Siemens, SEW, WAM and DCE,
in addition to certiﬁed local parts.
The EME main ofﬁce and
extensive workshops are located
in the town of Erkelenz, near
Düsseldorf and not far from the
German/Dutch border. A second ofﬁce with some engineering functions is within the main
SORG ofﬁce complex in Lohr
am Main.

THE SORG GROUP
The individual group companies
operate independently and often
carry out projects alone without
the involvement of other members
of the group. However, the group
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structure offers a
number of clear
advantages to the
companies themselves and, more
particularly, to the
customers.
Each company
has its own pool
of
experience,
but this is always
and easily available to the other
members of the
group. Although
this might appear
to be a typical comment issued by
the marketing department, in reality it is difﬁcult to overestimate the
value of the feedback generated by
the group companies. For example, who could be better placed
to provide the furnace designer
with exact information about weak
spots in a particular design than
someone using modern technology to inspect and repair such
weak spots?
The group companies working together can provide customers with full furnace life cycle
management. Furnace design and
engineering, building and commissioning are traditional functions, but following these SKS and
FTI provide inspection (internal
and external) and all manner of
repair work, such as overcoating or ceramic welding, necessary
to avoid costly production interruptions and keep the furnace
operating as long as economically
possible. Where more than one
company is involved, the execution of the work by members of
a group makes the dissemination
of information between individual
companies much easier and more
reliable than it would be between
unrelated companies, who may
even be effectively competing
against one another.
Although led on a day-to-day
basis by different individuals the
common ownership of the group
companies by the Sorg family

EME-NEND® batch charger in
operation

ensures that they all move together in the same direction and follow similar general objectives. It
also means that it is possible to
develop complex projects such
as the BATCH3 system for batch
preheating in-house without the
need and expense of involving
outside partners.
Recent major projects carried
out by group companies include

two notable installations in the
United States. O-I, the world
leader in container manufacture
has recently commissioned a
combined R&D and pilot plant
facility, and both SORG (furnace) and EME (batch house)
were chosen by O-I.
The second furnace is over
10 times larger and was built for
major wine supplier Gallo, who

operate a large glass bottle manufacturing plant next to the winery
in Modesto, California. The oxyfuel furnace and four 340S forehearths can produce up to 470
tonnes per day. A second project, now running for the same
customer, includes a new batch
house from EME that is expected
to be the largest container batch
house in the world. O
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E-mail: info@sks.net
www.sks.net
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Tel: +49 - 2431 - 9618-0
Fax: +49 - 2431 - 74687
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