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SPECIAL ISSUE

Data – the deciding factor

This highly flexible laboratory module can 

be installed at the hot end, cold end or 

in the laboratory. It loads the container  

automatically and scans it, generating a 

3D image composed of millions of facets.

The image can be rotated and “dissected” 

freely. Virtual volume, capacity, and vacuity 

can be measured as well as glass distribu-

tion fully mapped. Practically all container 

types and shapes can be inspected and it’s 

non-destructive because the image (and 

not the container) is “cut” virtually.

For an online presentation of the Xlab please contact 

us at marketing@tiama.com.

Turn virtual reality into reality 
with the new Tiama Xlab.

Tiama Xlab – the revolutionary 3D sampling system

Don’t just look at it,
look into it.

Tiama 1 pag.indd   1 15/10/20   15:49

Almost all the trade fairs 
planned for 2020 have been 
cancelled or postponed to 
2021 due to the COVID-19 
pandemic.

For this reason and to 
maintain our responsibility 
to inform, as part of the 
press and as publishers  
of trade publications for  
the glass industry for more 
than 30 years, we have 
decided to SUPPORT  
OUR CUSTOMERS  
AND READERS WITH  
A SPECIAL ISSUE  
filled with editorials, ranging  
from company presentations 
to technical articles.

To further support 
companies and provide 
the glass industry with 
information, GLASSONLINE 
now has special contents, 
including a series of 
COMPANY VIDEOS and 
VIDEO INTERVIEWS.
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FURNACES  |  FOREHEARTHS  |  IS MACHINES
Excellence. Your Industrial Partner in Glass

www.bdf.it

BDF Industries (all season) Collection
Our best experience for your Glass Industry

More than 100 years of tradition and more than 60 years of experience in Glass Industry, 
always in continuous research in new technologies and innovations to improve your production 
performances. The enthusiasm makes us truly unique because it is a passion that never fails.
BDF Industries has everything you need to “dress” your Glass Plant: from Furnaces to 
Forehearths, from IS Machines to Variable Equipment, from Automation to Controls, to Energy  
management and recovery.
BDF Industries. The perfect Partner who always knows how to put itself in your shoes.
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Cutting-edge technology for Ready-To-Use 
primary containers manufacturing

Leveraging on its expertise in the pharmaceutical industry, Spami designs and manufactures 
high yield, highly automated equipment for primary packaging production lines in aseptic 
environment. 

Discover our complete range of modules, including Nest&Tubbing, Tyvec sheet&lead sealing, and 
bagging for a burden-free experience.

Main features:
• Machinery 
• No glass-to-glass loading and unloading
• No format change needed 
• 100% inline dimensional and cosmetic controls 
• Seamless integration with all washing machines and depyrogenation tunnels available on the 

market

stevanatogroup.com
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Our new hybrid furnace is the cleaner, greener way to melt glass. With up to 80% electric 
share, the CLEAN Melter® emits significantly less CO2 than conventional fossil-fuelled 
furnaces, offering greater flexibility and huge cost savings for larger tonnages. 
Supported by a full 20-year guarantee, it is the most sustainable technology available today.  
Discover the power of change at sustainablemelting.sorg.de

WE ARE 

POWERING UP 
TO TAKE EMISSIONS DOWN

The new sustainable hybrid from SORG.
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 Fonderie Valdelsane S.p.A.
Strada di Gabbricce, 6 - P.O. BOX 30 - 53035 MONTERIGGIONI (Siena) - ITALY
Tel. +39.0577.304730 - Fax. +39.0577.304755 - com@fonderievaldelsane.com

www.fonderievaldelsane.com

Special cast irons & alloys
for glass moulds

Fonderie Valdelsane_1 pag.indd   1 14/12/17   14.15
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Since 1884 we are passionate about building 
glass melting technology and driven by 

innovative thinking. That’s why we constantly 
try to improve every little technical detail 

along the whole process line to provide our 
customers with tailor-made solutions.

L E T S  G O  F U L L  C I R C L E .  W W W . H O R N G L A S S . C O M

Top rollers are among the most important parts of a tin bath.  
These machines are used in pairs in the forming section.  
Each pair, consisting of master and slave, works synchronously  
and has to create optimal conditions for a smooth production process.  
That requires nothing but the highest quality standards!

T O P  R O L L E R
T O P  S T A N D S  F O R  Q U A L I T Y  –  O F  C O U R S E

and has to create optimal conditions for a smooth production process. 
That requires nothing but the highest quality standards!
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S.I.G.MA. S.r.l. - Locate Varesino - Italy
SIGMAREF SRLU - Plovdiv - Bulgaria
REFRATRADE S.r.l. - Locate Varesino - Italy
www.sigmaref.it

3rd GENERATION 3 COMPANIES30 YEARS | 1990-202030

S.I.G.MA. celebrates its thirtieth anniversary and it is now in its third generation.

continents. It is a reliable partner for the glass industry.

commitment

3rd generation

ADV_SigmaGroup_2020_definitiva.indd   3ADV SigmaGroup 2020 definitiva indd 3 27/04/20   15:5927/04/20 15:59Sigma 1 pag.indd   1Sigma 1 pag.indd   1 15/10/20   15:3215/10/20   15:32
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www.carmetspa.it

ENERGY SAVING

QUALITY

LONG LASTING

DECORATING LEHRS

ANNEALING LEHRS

TOUGHENING LEHRS

STACKERS

CROSS CONVEYORS

HOT GLASS SCRAPERS

MOULD PRE-HEATING 
OVENS

www.carmetspa.it

PERFORMANCES

Make 
the right move
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ONE
stronger, streamlined, agile

The global leaders in product handling, palletizing and warehousing equipment have joined forces to create one
powerful company. EMS Group - the automation efficiency you need to be competitive in today's marketplace. 

www.emsgroup.com
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Data – the deciding factor

This highly flexible laboratory module can 

be installed at the hot end, cold end or 

in the laboratory. It loads the container  

automatically and scans it, generating a 

3D image composed of millions of facets.

The image can be rotated and “dissected” 

freely. Virtual volume, capacity, and vacuity 

can be measured as well as glass distribu-

tion fully mapped. Practically all container 

types and shapes can be inspected and it’s 

non-destructive because the image (and 

not the container) is “cut” virtually.

For an online presentation of the Xlab please contact 

us at marketing@tiama.com.

Turn virtual reality into reality 
with the new Tiama Xlab.

Tiama Xlab – the revolutionary 3D sampling system

Don’t just look at it,
look into it.
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Is there something your data is not telling you? 
Our technologies speak the same language.

Data is power. However, only our industry leading machines can communicate 
with each other, automatically collecting and sharing data throughout the hot 
end and cold end to influence the entire process. And with plans to develop the 
first fully automated lines, Emhart Glass is the only supplier worth talking to.

Start the conversation at emhartglass.com
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ALL GLASSTEC EXHIBITORS ADVERTISING IN THIS ISSUE  
ALSO RECEIVE A FREE GLASSTEC PREVIEW

The magazine will be distributed at the following Trade Fairs

GLASSMAN ASIA SEOUL
South Korea

18-19
February
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Agents & Sales Offices Worldwide

Tel.: +33-3-22926213
E-mail: france@fluorital.com

www.fluorital.com
Agent for: Fluorital

G2PI - GLASS PACKAGING 
PROCESS & INNOVATION
Rue Dominique Joseph Garat
64200 - Bassussarry
Tel.: +33-6-72223276
E-mail: contact@g2pi.com

g2pi.com
Agent for: Tiama

REPXPER SARL
12 Chemin Des Côtes - 69210 Lentilly
Fax: +33-607-615791
Agent for: Horn Glass Industries, 
Zippe

RONDOT (A & L) S.A.
9 Rue Jean-Elysée Dupuy - BP 55
89410 Champagne-au-Mont-d’Or
Tel.: +33-4-72520852
Fax: +33-4-78352923
E-mail: sales@rondot-sa.com

www.groupe-rondot.com
Agent for: Heye International, 
Graphoidal Developments Ltd

G E R M A N Y

GR2 GMBH - 
GROUPE RONDOT
Cheruskerstrasse 23 - 10823 Berlin
Tel.: +49-30-78097720
Fax: +49-30-78097715
E-mail: info@gr2.com

www.gr2.com
Agent for: Graphoidal Developments 
Ltd

HEINER REKER - 
EQUIPMENT FOR GLASS
Waldweg 16
33758 Schloss Holte - Stukenbrock
Tel.: +49-5207-77227
Fax: +49-5207-923455
E-mail: info@heinerreker.de

www.heinerreker.de
Agent for: Fluorital

JÜRGEN JENDRI 
ENGINEERING & SALES
Belchenstrasse 11 - 79350 Sexau
Tel.: +49-7641-933370
Fax: +49-7641-9333710
E-mail: juergen@jendri.de
Agent for: EMS - Emmeti - Sipac

H U N G A R Y

LIBALTEC KFT.
Kosztolányi D. tér 7. - 1114 Budapest
Tel.: +36-209771412
E-mail: libal@libaltec.eu
Agent for: Horn Glass Industries

I TA LY
GLA.MO.RO. SRL
Via Giovanni Acerbi 8/1 - Genova
Tel.: +39-010-3742161
Fax: +39-010-3740189
E-mail: info@glamoro.it

www.glamoro.it
Agent for: Heye International,
Graphoidal Developments Ltd

LUNARI SAS
Via C. Monteverdi, 16 - Milano
Tel.: +39-02-89052763 
E-mail: sales@sergiolunari.com
/ www.waltec.de
Agent for: WALTEC

P O L A N D
BIURO TLUMACZEN
ul. Jarochowskiego 105/11 - 60-129 Poznan
Tel.: +48-61-8627940
Fax: +48-61-8627940
E-mail: aurelia@translator.net.pl
Agent for: EMS - Emmeti - Sipac

FLUORITAL POLSKA
Ul. Krakowska 45/83 lok. 19
42200 Czestochowa
Tel.: +48-34-3710724
Fax: +48-34-3635174
E-mail: polska@fluorital.com

www.fluorital.com
Agent for: Fluorital

ZIPPE POLSKA
ul. Handelsmana 8 - 51-605 Wroclaw
Tel.: +48-71-3459450
Fax: +48-71-3459451
E-mail: ancerewicz@zippe.pl

www.zippe.de
Agent for: Zippe

P O R T U G A L
TEC INDE LDA
Av. Almirante Gago Coutinho 132/134
Edificio 2 - 2710-418 Portela de Sintra
Tel.: +351-219-248020

Fax: +351-219-248022
E-mail: info@tecinde.com

www.tecinde.com
Agent for: Graphoidal Developments 
Ltd, Iris Inspection Machines, 
Horn Glass Industries, 
Zippe

R U S S I A

ANDREY MOROZ
5 Kahovskogo street, App. No 96
Vladimir oblast
601503 Gus-Khrustalny
Tel.: +7-49241-30777
Fax: +7-49241-30777
E-mail: moroz.andrey@mail.ru
Agent for: Sorg

MSC & SGCC RUS
6 Pereulok Vokzalnyi - Office 312
Krasnogorskyi District
143430 Village Nakhabino 
Moscow Region
Tel.: +7-499-2701896
Fax: +7-499-2701896
E-mail: andrei.goulkov.ext@msc-sgcc.com
Agent for: Tiama

RITSTEKLO
3, Kholodilny per. Office 316
115191 Moscow 
Tel.: +7-495-7716844
Fax: +7-495-7716849
E-mail: rit@ritsteklo.ru

www.ritsteklo.ru
Agent for: EMS - Emmeti - Sipac, 
Ramsey Chain, 
Iris Inspection Machines

S P A I N

TECNIMEX GLASS
C/ Generalife, 2 - 28903 
Getafe
Tel.: +34-646-399866
E-mail: jmgl@tecnimexglass.com

www.tecnimexglass.com
Agent for: Heye International

T U R K E Y

CAMPAC CAM SAN. VE TIC. 
LTD. STI. 
Ticaret Sarayi Kat:7, No. 421
34235 Giyimkent - Esenler 
Istanbul
Tel.: +90-212-4382326

pp

RONDOT (A & L) S.A.
9 Rue Jean-Elysée Dupuy - BP 55
89410 Champagne-au-Mont-d’Or
Tel.: +33-4-72520852
Fax: +33-4-78352923
E-mail: sales@rondot-sa.com

www.groupe-rondot.com
Agent for: HHeyeye IInterernational, 
Grraphhoiddal al Deveveloopments Ltd

GG E RE R M A N YM A N Y

GR2 GMBH - H
GROUPE RONDOT
Cheruskerstrasse 23 - 10823 Berlin
Tel +49 30 78097720

p p

LUNARI SAS
Via C. Monteverdi, 16 - Milano
Tel.: +39-02-89052763
E-mail: sales@sergiolunari.com
/ www.waltec.de
Agent for: WALTEC
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BIURO TLUMACZENBIURO TLUMACZEN
ul. Jarochowskiego 105/11 - 60-129 Poznan
Tel.: +48-61-8627940
Fax: +48-61-8627940
E-mail: aurelia@translator.net.pl
Agent for: EMS - Emmeti - Sipac

MSC & SGCC RUS
6 Pereulok Vokzalnyi - Office 312
Krasnogorskyi District
143430 Village Nakhabino
Moscow Region
Tel.: +7-499-2701896
Fax: +7-499-2701896
E-mail: andrei.goulkov.ext@msc-sgcc.com
Agent for: Tiama

RITSTEKLORITSTEKLO
3, Kholodilny per. Office 316
115191 Moscow
Tel.: +7-495-7716844
Fax: +7-495-7716849
E-mail: rit@ritsteklo.ru

www.ritsteklo.ru
Agent for: EMS - Emmeti - Sipac,
R Ch i
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Want to have your glassworks listed here? Get in touch with marketing@a151.eu

B
A Vidro, S.A. manufactures and markets glass 
bottles for the food and beverage industries. 
It was incorporated in 1997 and is based in 

Avintes, Portugal. 

BA Glass is present in seven countries, producing 
over 8 billion containers in 11 colours annually. 
With a total of 12 plants and 3,800 employees, BA 
distributes glass packaging to more than 80 coun-
tries around the world.

All factories are 
equipped with modern 
automatic inspection 
machines to guaran-
tee the conformity of 
physical and dimen-
sional characteristics 
of all products. In ad-
dition to this inspec-
tion on the production 
lines, laboratory tests 

are also performed to control the sur-
face treatment, capacity, resistance 
to heat and pressure and others.
In 2019, BA is rebuilding Furnace 
PV 4 to increase capacity from 180 
t/day to 390 t/day. The new PV 
FU4 will be a high-effi ciency end-
fi red regenerative furnace. The pro-
ject will not negatively impact the 

environment because a previous 
investment project included the 
installation of a new common 
fi lter to all furnaces in opera-
tion on BA Plovdiv territory. The 
new treatment plant includes an 
electrostatic fi lter with additional 
equipment for reducing nitrogen 
oxides and sulphur oxides emis-

Avenida Vasco da Gama 8001 - 4434-508 Avintes - Portugal
Tel.: + 351 - 22 - 7860500 - Fax: +351 - 22 - 7860501 
E-mail: bavidro@bavidro.com
www.bavidros.com

BA Vidro SA 

sions. The new treatment facility will assure compli-
ance with air emission levels in accordance with the 
Best Available Techniques in the glass industry.

The company has perfected a business model in-
spired by its values (HeART - Humbleness, Ambition, 
Rigor and Transparency with Emotion) and which is 
based on continuous innovation and internal enter-
prising. These values are 
the main features that pro-
mote business sustainabil-
ity, benefi ting shareholders, 
customers, employees, and 
the local communities in 
which the company is lo-
cated.

EUROPECOMPANY PROFILECOMPANY PROFILE CONTAINER GLASS
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BA Glass is present in seven countries, producing
over 8 billion containers in 11 colours annually.
With a total of 12 plants and 3,800 employees, BA 
distributes glass packaging to more than 80 coun-
tries around the world.

All factories are
equipped with modern
automatic inspection
machines to guaran-
tee the conformity of 
physical and dimen-
sional characteristics

sions. The new treatment facility will assure compli-
ance with air emission levels in accordance with the
Best Available Techniques in the glass industry.

Glassworks

GLASS INDUSTRY DIRECTORY 2019102

www.zippe.de

ZIPPE 
INDUSTRIEANLAGEN GmbH

w

Z
IN

CONTACTS

DR. PHILIPP ZIPPE - CEO
GÜNTHER MLYNAR 
MANAGING DIRECTOR
DR. HOLGER ZIPPE - CHAIRMAN

ANNUAL TURNOVER OF THE COMPANY

EUR 50 <----> 55 million

PERCENTAGE OF TURNOVER FROM GLASS

100%

QUALITY CERTIFICATIONS

ISO 9001

SALES

Domestic: 20% - International: 80%

NUMBER OF EMPLOYEES

approx. 200

COMPANY FOUNDED

1920

Company Data

Our core business is the development 
and construction of batch and cullet 
plants.

We regard ourselves as a reliable 
partner to our customers and have at 
our disposal the expertise and capa-
bilities to deliver projects of any mag-
nitude.

As one of the few full-service pro-
viders in our industry, our spectrum 
covers all service ranges within plant 
construction – engineering, planning, 

design, production, automation technol-
ogy, installation, site management for 
all disciplines, commissioning, training 
for personnel, and services for ongoing 
operations.

With over 600 batch plant projects 
realised, we have the greatest wealth of 
experience in our industry sector.

ZIPPE batch plants ensure that the 
batch for every glass type is fed fully 
automatically into the furnace with the 
exact consistency and homogeneity 
needed, at the required amount and at 
the right point in time – 24 hours a day, 
every day.

State-of-the-art control technology is 
a key part of the optimal operation of 
a batch plant. Nearly 40 persons work 
in the fi eld-creation of automation and 
control systems. This means we are 
one of the few companies able to carry 
out complete control development and 
realisation in-house.

Our 24-hour support service enables 
our customers to phone or email an 
expert around the clock.

• BATCH PLANTS

• CULLET PLANTS

• AUTOMATION

• MODERNIZATION

• ENGINEERING

• FACTORY CULLET RECYCLING

• GLASS RECYCLING

• BATCH CHARGING

• GLASS LEVEL CONTROLLING

• PREHEATING

• MAINTENANCE AND SERVICE

Range of products

 P.O. Box 1665, 97866 Wertheim - Alfred-Zippe-Str. 11, 97877 Wertheim - Germany

 Tel: +49 - 9342 - 8040 - Fax: +49 - 9342 - 804138 - E-mail: info@zippe.de

SALES

Domestic: 20% - International: 80%

NUMBER OF EMPLOOF EMPLOYEES

approx. 200

COCOMPANYPANY FOUNDFOUNDEDED

1920

Our core business is the development 
and construction of batch and cullet 
plants.

We regard ourselves as a reliable 
partner to our customers and have at

design, production, automation technol-
ogy, installation, site management for 
all disciplines, commissioning, training 
for personnel, and services for ongoing 
operations.

•• BATCH PLANTS

• CULLET PLANTS

• AUTOMATION

• MODERNIZATION

• ENGINEERING

RRanange ge of products

Company Profile

A151 Srl - Via Antonio Gramsci 57, 20032 Cormano, Milan (Italy) 
Tel.: +39-02-66306866 • E-mail: publications@glassonline.com • www.glassonline.com
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Russia

22-25
March

GLASSTECH 
MEXICO

MOSCOW
Russia

25 February
3 March

GLASSMAN 
LATIN AMERICA

MONTERREY
Mexico

8-9
September

GULF GLASS DUBAI
UAE

12-15
September

GLASSPEX INDIA MUMBAI
India

23-25
September

GLASSTEC DUSSELDORF
Germany

15-18
June

CONFERENCE ON 
GLASS PROBLEMS

COLUMBUS
(OH) USA

30 October
5 November

GLASSTECH ASIA BANGKOK
Thailand

16-18
November

GLASSTECH  
COLOMBIA

BOGOTÀ
Colombia

18-19
November

INTERPACK DÜSSELDORF
Germany

25 February
3 March

COSMOPACK SHANGHAI
China
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3 March

CHINA GLASS SHANGHAI 
China

6-9
May

XXXIV INT’L ATIV 
CONFERENCE

PARMA 
italy

12-14
May
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Business News

SORG

Helmut Sorg has passed away

Helmut Sorg, the long-serving managing partner of Beteiligungen Sorg GmbH, died unexpectedly at the age of 80 on 16 

Nikolaus Sorg

Sorg

During this period Helmut also promoted the development of the VSM® 

-

® all-

® Melter, 

the end of the 1990s Helmut gained the contract from an important 

-

resulted in patents that bore his name.
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 • Engineering / Procurement Services
    Construction Services / Project Management

3009 Washington Road  •  McMurray, PA  15317-3202  •  USA

Fax: +1 724 941 3479     info@hft.com

+1 724 941 9550

The key to the success in turnkey projects
is to seamlessly integrate ...  

 • Glass Melting Furnaces / Batch Plants
     Annealing  Lehrs / Buildings and Civil Work

 www.hft.com 

HFT  1_2 vert.indd   1 15/10/20   14:27

Business News

WWW.SORG.DE 

supplier to the glass industry

-

sist Sorg Feuerungsbau und Service, founded in 1974, in 

its roots in the Sorg family business prior to the second 

-

the arrangements for the provision of furnace building 

-

onstrated by the excellent results achieved.

In recent years Helmut focussed on the development of 

®.

-

-

-

ness, fairness and generosity.

-
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Business News

HORN

Expansion in South America

The Horn Group’s

-

years of experience, he is the ideal contact for the glass industry 

-

-

ary is supported by spe-

-

WWW.HORNGLASS.COM
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Business News

FEVE

EU container glass 
industry co-signs  
Packaging Value 
Chain paper

I -

-

FEVE -

-

-

sion and the Member States.

FEVE.ORG/
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Business News

ZIPPE

Capacity increase and new recycling  
plant for Sotuver

Tunisian company Sotuver is a manufacturer of hol-

-

ZIPPE Industrieanlagen GmbH

BN GM5.indd   24BN GM5.indd   24 15/10/20   17:2115/10/20   17:21
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-

batch house, batch transport, and cullet return system. 

and supply of a recycling plant for post-consumer glass 

part these silos are fed by mechanical transport and for 

-

is carried out by a conveying belt system into both dog 

Sotuver already has a cullet post-consumer recycling 

-

-

ing level. 

WWW.ZIPPE.DE
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Business News

Vidromecanica 1_2 oriz.indd   1 15/10/20   17:08

PANERATECH

SmartMelter technology recommended  
in insurance guidelines

F -

 SmartMelter® by PaneraTech is currently the only 

-

-

® -

other industry bodies to develop 

-

design and maintenance com-

designs and maintenance Smart-

Melter®

WWW.FMGLOBAL.COM
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Tempering
Lines

on spindles

TEMPERING
Lines

on belt

RIM 
tempering

vidromecanica@vidromecanica.com                         www.vidromecanica.com
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Business News

HORN

Technology for 
Wiegand-Glas

Wiegand-Glas is one of the top three container glass 

eight million glass containers for the beverage and food indus-

HORN Glass Industries AG.

-

supply of the furnace and the three forehearths includes the 

HTTPS://WWW.HORNGLASS.COM/
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GLASS
S E R V I C E S

SHEARING
We make shear blades.

So you can make hollow glass.
www.pennine.org sales@pennine.org +44 (0)1484 864733

A division of:
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Business News

For the commissioning of EME batch plants usually 

-

-

EME

Successful remote commissioning at 
Christalchile

specialists via video conference.

-

-

-

-

multaneously video conferences ran parallel to the com-
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see CCMS 

in action 

TWO HEADS ARE

BETTER THAN ONE
One system. One operator. One touch 

performance. High-precision coating 

of glass containers in one machine. 

+1 .724 .482 .2 163 \\ AGRINTL .COM
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-

missioned. Since commissioning, the batch plant has 

WWW.EME.DE/GB/INDEX2.HTML
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Business News

STEKLARNA HRASTNIK

Start of investment in new oxygen furnace

I Steklarna Hrastnik

-

-

batches and shards automated, etc.

-

-

-

cycle that has been postponed due to 

providers are planned to be involved 

investment, including some 100 em-

HRASTNIK1860.COM
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For more information:

glasstec-online.com

SAVE  

THE NEW  

DATE

DÜSSELDORF • GERMANY

Messe Düsseldorf GmbH

P.O. Box 10 10 06 _ 40001 Düsseldorf _ Germany

Tel. +49 211 4560 01 _ Fax +49 211 4560 668

www.messe-duesseldorf.de
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Business News

SORG

Fully equipped to 
deliver

I -

SORG

-

-

-

-

behaviour.

-

-

-

WWW.SORG.DE
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Business News

Ramsey 1_2 oriz.indd   1 15/10/20   15:14

GTS

Glass experts seek 
carbon free glass 
making materials

R GTS

-

erated during glass manufacture.

-

to decarbonise and reach the industry aim to achieve net 

-

technologies, but more can be done to reduce factory 

-

-

furnaces to biofuels and hydrogen and is currently being 

-

-

terials that can be used across other 

industry.

-

-

-

-

in the glass, ceramic and cement industries.

-

-

products and processes.

-

 

 

-

-

-
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Contact Ramsey at  
www.ramseychain.com 
sales@ramseychain.com 
(704) 394-0322

At Ramsey, we use a proprietary 
staking process to head our Sentry  
2-Pin chains. Unlike laser-welded 
chains, this staking method does not 
add extra heat to the links and pins. 
This means that the pins and links  
are the same hardness throughout. 
The result is a chain that wears 
consistently with minimal elongation, 
and a longer life. 
 
Sentry 2-Pin chains are available in ½”  
and 1” extended pitch and run on 
standard sprockets. 

Advanced Staking Technology Decreases Chain Elongation.

Ramsey 1_2 oriz.indd   1 15/10/20   15:14

Business News

waste materials and can support the important goal to 

decarbonise the glass industry.”

Project funding was received as part of the Innovate UK 

funding call and was secured the support alongside three 

-

Translate sensor technology from steel sector for use in 

glass and ceramic manufacturing.

ceramics and glass materials at faster speeds and lower 

temperatures.

-

-

-

dustry waste heat.

and energy saving products.
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Business News

Teka 1_2 oriz.indd   1T 15/10/20   15:38

New sales partner for 
Spain and Portugal

E
-

rian Peninsula and they have strengthened customer re-

-

-

try are successfully implemented.

-

-

-

-

Gil and his team are not only characterized by their profes-

Glass moulds manufacturer OMCO

-

product development.”
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TEKA Mixers “Made in Germany”

Main attributes of TEKA glass batch mixers:
• superior mixing technology and batch homogeneity
• high reliability 
• worldwide after-sales service

Original TEKA glass batch mixers for  
high-quality glass production

TEKA Mixing Technology
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Business News

Furnace installed in China despite COVID-19

G
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Business News

3 Phase Power Meter

• Energy management

• Wye or delta in one model
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We print  
  your world

Koenig & Bauer Kammann GmbH 

Weidehorst 80 

32584 Löhne 

kammann.de

Uniting inks and substrates 

to create a uniqueness,  

which is incomparable.
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OLIVOTTO GLASS
Ongoing technological 

innovations

INTERVIEW
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TECHNOLOGIES

Sergio Sarvia , President & CEO of Olivotto Glass Technologies, 

speaks about how it is continuing to face the challenges 

from the market coming not only from the present global emergency, 

but also from a higher demand for neutral glass tube 

production plants even before the pandemic.

Glass Machinery Plants & 
Accessories (GMP&A): 
OGT has been working 

in the pharma tubing sector for 
many years now. But considering 
the actual turmoil in the sector 
resulting from the possible and 
imminent development of a Covid-
19 vaccine, are you ready to meet 
a strong increase in demand?

Olivotto Glass Technologies 
(OGT): Packaging is an essential 
part of any production chain, 
and even more so in times of 
pandemics for pharmaceutical 
packaging.

While researchers all over the 
world are working to create 

a vaccine that will allow us to 
defeat Covid-19 definitely, the 
containers for the vaccine will 
play an equally fundamental role 
in guaranteeing the safety of the 
drugs and their availability the 
world over.

This is why many leading 
pharmaceutical packaging man-
ufacturers have decided to take 
action to guarantee the quality 
and the availability of their vials 
– made with very high quality 
glass – and to do so they have 
turned to companies able to 
ensure high technological qual-
ity standards, such as Olivotto 
Glass Technologies.
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The technology of Olivotto 
Glass Technologies is able to 
produce glass tube with the 
highest quality respecting the 
most stringent international 

standards. 
The healthcare culture is 

increasingly widespread and 
Covid-19 will only amplify 
this need. Our tubing lines 

are the first link in the pharma 
packaging chain, which means 
that we have a duty to be ready 
to face the challenge of this 
global emergency. We had, 
however, seen a real boom in the 
demand for pharmaceutical tube 
production plants even before 
this pandemic.

OGT has been producing 
machinery for the glass industry 

for decades. This market has 
always been characterised by 
strong fluctuations in demand (of 
equipment) and we have there-
fore developed a business model 
capable of adapting to these con-
stantly diversifying scenarios. 
We are therefore certainly in the 
position to be able to respond to 
a strong increase in demand for 
the production of neutral glass 
tubes.

GMP&A:  Do you think that 
the pharmaceutical glass industry 
can benefit from the industry 
support programmes put in place 
by each individual state to com-
bat Covid-19?

OGT: Companies in the sec-
tor have been developing and 

...further acceleration 
over the next 24 
months at global 
level.

INTERVIEW
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working in recent years regard-
less of government funding. The 
arrival of Covid-19 has, however, 
increased support for businesses 
coming from individual states.

GMP&A: Are there any market 
sectors that have already made 
new investments? What do you 
expect will happen to the market 
at global level? 

OGT: We already experienced 
an increase in demand during 
the past year. The most active 
market, in particular, is Asia, 
but Europe, South America and 
Africa are undergoing impor-
tant development. We therefore 
expect to see further accelera-

tion over the next 24 months at 
global level. 

GMP&A: Why should the 
pharmaceutical packaging indus-
try come to OGT? What is the 
strong point of your offer?

OGT: OGT developed the first 
line for pharmaceutical tube pro-
duction in the 1970, and at pre-
sent we have almost 50 installed 
lines up and running.

We have continuously worked 
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on developing and improving our 
technical solutions since then. We 
are therefore able to provide 
turnkey projects for the produc-
tion of pharmaceutical tube that 
meets the new requirements of 
different world Pharmacopoeias 
consisting of chemical, geometric 
and cosmetic characteristics of 
glass. 

In the last decade, in particu-
lar, we have invested consider-
ably in the development of in-line 
sensors, constantly monitoring 
dimensional (diameter, thick-
ness, ovality, etc..) and cosmetic 
(air lines, inclusions, seeds and 
ropes) characteristics in order to 
ensure absolute certainty regard-
ing the quality of final products. 

The constant introduction of 
sensors also leads us to have a 
new approach to process man-
agement by means of machine 
learning logic. The goal is to 
be able to provide our custom-
ers with advanced manufacturing 
analytics tools with the increas-
ingly intense use of artificial 
intelligence applied to process 
control and management. 

GMP&A: Are your machines 
and lines usually standard prod-
ucts or can they be customised 
according to the needs of 
each customer?

OGT: Our plants feature a high 
level of standardisation but can 
also be customised according to 
layout logics and to specific cus-
tomer needs.

GMP&A: What kind of service 
did you provide for customers 
during the lockdown period? 

OGT: During lockdown, OGT 
continued to operate 
and was able to pro-
vide remote assistance 
to installation sites 
thanks to the use of 
targeted software. Our 
spare parts warehouse 
continued to operate 
throughout the emer-

gency phase. We can honestly 
say that during the forced social 
distancing phase, OGT was able 
to be ‘close’ to customers, guar-
anteeing short response times.

GMP&A: How did the table-
ware market react during this 
difficult period?
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Viale Gandhi, 22
10051 Avigliana (TO) - Italy

Tel.: +39-011-9343511
E-mail: info@olivotto.it
www.olivotto.it

OLIVOTTO GLASS TECHNOLOGIES SPA

OGT: OGT is a technology-
driven company that has main-
tained its all-Italian identity, 
with constant focus on research 
and competitiveness by leverag-
ing on continuous technological 
innovation. The most important  
benefit that we have seen is that 
our investor is an industrial 
organisation with a logic of struc-
tural presence, which allows us to 
dedicate much more resources to 
research and development than 
before. 

GMP&A: OGT is a company 
with strong know-how cover-
ing a wide range of technolo-
gies gained over time, creating 
a company that stands out as a 
beacon of technological innova-
tion. What are OGT’s plans for 
the future? 

OGT: OGT is, today, a con-
solidated company, and the only 
one in the world that can satisfy 
a wide range of technologies for 
the hollow glass sector. 

We have a very wide range of 

OGT is a technology-driven company that 
has maintained its all-Italian identity ...

Sergio Sarvia, 

President & CEO of OGT

innovations, from process con-
trol applied to our production 
lines (manufacturing analyt-
ics, predictive maintenance) to 
the extension of our turn-table 
machine technology for contain-
er production. All this focussing 
on innovation and technological 
continuity. 

OGT: The tableware mar-
ket was in an overproduc-
tion context even before 
the pandemic, and is now 
even more so due to the 

period we are experienc-
ing. We are, however, 
counting on a gradual 
return to normal in the 
medium term. Thanks 
to the variety of tech-
nologies it is able to offer 
to the market, OGT is 
today, proving to be a 
solid and continuously 
growing reality with a long 

tradition. For example, 
this year we celebrate 
the 30th anniversary 

of our well-know 
O.90 Press & Blow 
Machine after more 
than 100 installa-
tions in the world.

GMP&A: What kind of 
benefits has OGT gained 
from the recent change in 

ownership?
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BUCHER EMHART GLASS
Automated swabbing 

for Asia Pacific Glass with 

FlexRobot systems

Bucher Emhart Glass recently 

received a repeat order for 

its swab robot system FlexRobot 

f rom Asia Pacif ic Glass in 

Bangkok, Thailand, which is 

discussed in this article.

AUTOMATING A REPETITIVE TASK: EFFICIENCY GAINS AND 
TIME SAVINGS

Swabbing blank moulds and neck rings has traditionally been 
carried out by human operators. Bucher Emhart Glass (BEG)’s FlexRobot 
can automate the procedure, taking on a repetitive task and delivering 
efficiency gains and time savings. The FlexRobot system is mounted on 
the blank side panel and integrated into the FlexIS control system. One 
FlexRobot can serve an entire Tandem machine installation. 

FlexRobot uses less swab liquid and swabs blank moulds ‘on the fly’, 
helping to increase output from the machine. Since lubricant is sprayed 
into closed moulds with no contact between spray nozzles and the sur-
face of the mould, wear and tear is reduced and moulds have a longer 

C ASE STUDY
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lifetime. FlexRobot also uses less 
lubricant, helping to reduce both 
machine contamination and the 
amount of smoke generated by 
swabbing. Additionally, spraying 
profiles can be tailored to meet 
the needs of the specific articles.

Since operators have to spend 
less time interacting with the 
machine, there is less risk of acci-
dents. The system also eliminates 
strain injuries: in an eight-hour 
shift, an operator would normally 
have to carry out around 700 

swab movements, and raise his/
her arm to activate the manual 
swab cycle more than 200 times. 
With the time saved, operators 
can focus on value adding tasks 
such as trimming the process 
aided by process sensor systems 
to improve the output. 

FlexRobot is integrated into all 
available BEG forming machines, 
and can also be retrofitted to older 
machines. It forms part of BEG’s 
strategy to increase automation 
throughout the glass container 

production process, helping cli-
ents improve efficiency, safety 
and profitability. 

REPEAT ORDER FOR 
FLEXROBOT FROM ASIA 
PACIFIC GLASS

BEG recently received a repeat 
order for its swab robot sys-
tem FlexRobot from Asia Pacific 
Glass in Bangkok, Thailand, a 
clear confirmation of the success 
of this solution.

Asia Pacific Glass ordered 

C ASE STUDY
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their first FlexRobot unit in 
August 2018, taking delivery in 
early 2019. Their second system 
will be installed this year, on a 
12-section 4.25” triple-gob AIS 
machine. 

Since the glass industry in 
Thailand is a very competitive 
market, securing this repeat 
order was a major success for 
this state-of-the-art technology 
for BEG. FlexRobot also offers 
swabbing for closed blanks, and 
can be easily integrated into the 

FlexIS control system or BEG’s 
End to End environment of auto-
matic closed-loop production 
control. 

For APG, the project was 
managed by Khun Santiphop 
(Deputy Director) and Khun 
Natiwat (Production Manager), 
who acted as the main point of 
contact and provided a techni-
cal perspective. BEG’s project 
manager was Jonathan Chan, 
who developed the specification 
and technical details, while the 
commercial side was handled by 
Sales Account Manager Jakub 
Ciosmak. 

“The first installation was a 
challenge, because this was our 
first retrofit on an AIS machine,” 
explains Jakub. “APG needed 
to get involved with technical 
aspects such as control-unit 
cooling, cabling and rails. To 
help them, we offered support 
with both installation and pro-
duction. After one year of using 
the FlexRobot the results are very 
good and the repeat order proves 
the trust of APG in this technol-
ogy and in the partnership with 
Emhart.”

“The quality of the containers 
has improved considerably, espe-
cially the impact on the bottom of 
the containers (more uniform) as 

well as the reduced oil marks on 
shoulders and necks,” confirms 
Khun Natiwat.

Production support was pro-
vided by Carlos Bermudez, 
Production Specialist at BEG, and 
staff based at BEG’s Singapore 
office also played a vital role in 
reacting quickly to requests for 
custom requirements and and 
other aspects. 

As well as the technology, the 
ongoing support from BEG was 
a major factor in APG’s decision 
to order a second FlexRobot sys-
tem. “Carlos gave us an invalu-
able helping hand with setting 
up the robot and supporting us 
to achieve stable production,” 
explains Khun Natiwat. “Based 
on that experience, we know 
BEG will always support us. 

Hinterbergstr. 22

CH-6312 Steinhausen - Switzerland

Tel.:+41-41-7494216

E-mail: webmaster@emhartglass.com

www.emhartglass.com

EMHART GLASS SA
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PTA and Cobalt – longer working life 

and higher resistance for plungers

NICKEL VS COBALT 
ALLOYS
Nickel alloys

Until now, the use of nickel 
alloys has had a fundamental role 
in the coating of plungers for 

the glass sector, filling the gap 
between the wear of the mould – 
collar – bottom, and the plunger. 
The name ‘nickel’ is used to 
describe the series of nickel – 
chrome – boron – silicon alloys 

(Ni Cr B Si) which have a rela-
tively low melting temperature 
of between 1050°C and 1150°C. 
If we consider that cast iron or 
steel have melting temperatures 
of around 1400-1450°C, it’s easy 

TECHNOLOGY
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to see how these alloys can be 
easily coated and recast without 
causing the base material to melt. 
In fact, the difference in melt-
ing temperature between nickel-
based alloys and base material 
is around 250°C, allowing the 
operator to perform the recast-
ing of the nickel-based alloy in 
complete safety. Remelting is 
necessary as nickel based alloys 
are mainly coated using two 
methods: oxyacetylene flame and 
HVOF technology. During these 
two methods, the nickel-based 
powders are fused and impacted 
against the base metal, creating 
a series of more or less porous 
layers (depending on the speed 
at which the particles impact the 
target surface) and must then be 
recast to remove porosity.

Remelting can take place with 
different methods, in some cases 
by means of an induction sys-
tem to bring the deposited layers 

close to the melting temperature, 
but the ‘final touch’ must be car-
ried out by hand by experienced 
staff.

Cobalt alloys
We use the word Cobalt to 

actually define an alloy with 
the following chemical com-
position: Cobalt-Chromium-
Tungsten, or Cobalt-Chromium-
Molybdenum, in some cases, 
with the best performing alloys: 
Cobalt-Chromium-Tungsten-
Molybdenum-Silicon-Carbon-
Boron.

Cobalt alloys, usually called 
Stellite®, owe their hardness and 
the persistence of their hard-
ness – even when hot – mainly 
to the formation of Carbides or 
Borides. Some Stellites®, in fact, 
have a very high percentage of 
carbon that can reach up to 2.5 
per cent. Other Cobalt alloys 
such as Tribaloy®, having practi-
cally no Carbon (<0.08%), with 
hardness coming from the for-
mation of the Laves phase which, 
in some cases, can reach and 
exceed 50 per cent of the matrix.

The main feature, in both 
these cases, is the persistence of 
hardness when hot.

THE USE OF COBALT 
COATING FOR PLUNGERS 
AND OTHER MOULD 
ACCESSORIES
Speaking to Commersald

Methods use to coat plungers
Massimo Trigari – General 

Manager: One of the important 
parts of moulds used by glass-
makers are plungers. So let’s con-
sider PTA (Plasma Transferred 
Arc) machines, which use a flame 
to melt and weld the powder 
material onto moulds. However, 
in the case of plungers, which 
are long and thin, the welded 
material tends to slide down-
wards. Another important fact 
to consider is that the coating of 
plungers is mostly carried out ‘by 
hand’ and not automatically.

Another method often used 
is HVOF – a system to spray 
the powder onto plungers. This 
method, however, involves large 
spraying cabins where the pow-
der is fixed onto the surface of 
the plungers mechanically and 
forcefully.

We therefore needed to invent 
a method to weld the material 
onto the surface of the plungers 
while, at the same time, main-

A recent visit 

to Commersald 

Impianti gave us the 

opportunity to look into 

one of the most recent 

developments this 

company is providing 

for glassmakers – PTA 

welding on plungers 

and more robust and 

long lasting life – 

using cobalt.
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taining a regular speed in car-
rying out this operation. Not so 
difficult, right? And that’s exactly 
what we thought until we started 
to test various methods.

Alberto Sgarbi - Technician: 
Let’s start from smaller plungers 
such as Blow Blow, which were, 
until recently, made of Carbon 
steel or cast iron, then coated  
by hand (sprayed and then weld-
ed) by experienced and skilled 
workers. These operations  
had to result in a surface as 
compact as possible and then 
smoothed.

The main problem in this pro-
cesses is that the base materials 
used have a melting temperature 
of about 1450°C while the pow-
ders used – nickel – chrome – 
boron-silicon, melt together well 
at 1050°C. And this is where the 
skills of the operator come in, 
because he has to carry out fur-
ther work to weld the powders 
onto the surface ‘by hand’.

And as said previously, these 
plungers were then turned and 
processed to reach the smooth-
ness required.

We were contacted by clients, 
who showed us that after 92 
hours of work, the nickel in the 
coating of small-sized plungers 
started to ‘lift away’ from the sur-
face of the metal. This meant that 
when the plunger came out of 
the bottle being produced – with 
glass at very high temperatures 
– it dragged some of the molten 
glass with it because the surface 
of the plunger was no longer 
smooth and compact.

Glassmakers then started to 
request higher hardness – 40 
Rockwell instead of 30, also 
requesting plungers with 50 or 
even 60 Rockwell hardness.

This extreme hardness meant 
that after 92 or 100 hours of 
work the plungers needed to be 
replaced completely, with relative 
production downtimes to change 
the parts.

Hardness at environmental 
temperature

After searching on the Internet 
– we came up with (it’s there for 
everybody to see) the following 
information, which speaks about 
the hardness of plungers at envi-
ronmental temperature. But do 
we really need to have this con-
firmation if plungers work at high 
temperatures: 1200, 720, 650 or 
even 580°C, depending on the 
type of glass used?

What’s more, processing alloys 
with hardness of 60 Rockwell 
is extremely difficult, and even 

the strongest metals soften when 
working at high temperatures, 
such as nickel – chrome – boron-
silicon alloys, which are hard at 
environmental temperatures.

The only alloy that does not 
soften at high temperatures is a 
cobalt alloy. In fact,  cobalt alloys 
with a hardness of 40 Rockwell at 
environmental temperature, also 
maintain this level of hardness at 
high temperatures.

This means that we can have a 
plunger that is not so hard at envi-
ronmental temperature – but is 
easy to process – which maintains 

TECHNOLOGY
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this same hardness when working 
at extremely high temperatures. 
An important advantage for both 
mould and accessory manufac-
tures, as well as for glassmakers.

The conclusion that we came 
to was that instead of coating 
using nickel – chrome – boron-
silicon alloys, we needed to use 
cobalt-based alloys for plungers. 
But there was a problem which 
involved the fact that carbon steel 
and cast iron have a different 
melting temperature, which is 
about 1400-1450°C just like the 
cobalt alloys.

This means that these alloys 
can be sprayed using the same 
blowpipe or by means of HVOF, 
but when these are re-melted, the 
part below the coating melts – 
so these alloys can be deposited 
using traditional methods, but 
not re-melted. Our next step was 
then to look for another method 
of coating, and this is exactly 
what we have done.

The use of PTA
We used PTA, which we have 

always believed strongly in, 
which is a special method of 

hard-facing, also for the smallest 
diameters, creating a new plant, 
which works at very high rotating 
speed, with extremely efficient 
numerical control, and practically 
all new accessories, starting right 
from the nozzle.

And, of course, using PTA to 
melt the coating onto the plung-
ers, there is no need to re-melt, 
as PTA welds the material onto 
the surface at 18,000°C. The 
only part that is melted is the very 
external surface.

When we then tested the 
plungers in glassworks coated 
using this new method, we dis-
covered that the plungers work-
ing life was three times longer 
than other plungers – no longer 
90 hours, but more than 300 
hours – sometimes up to 600 
hours depending on the type of 
glass being used.

There is, however, another 
important advantage. With the 
traditional HVOF method of 
coating, a great deal of the mate-
rial – about 70 per cent – to be 
coated is dispersed in the air. As 
an example, a small-sized plung-
er needs 90 to 100 or even 120 
grams of powder.

With PTA, we can coat three 
plungers with the same amount 
of powder, as the process is com-
pletely automatic and numeri-
cally controlled – without human 
intervention. 

This also means that the 
machine can process up to 52 
plungers in the same time it takes 
to coat a single plunger manually, 
without operator intervention for 
at least three hours – all with the 
exact same coating results.

Testing the ‘new’ plungers directly 
with the glassworks

Testing was carried out not 
with mould manufacturers but 
directly at glassworks, the end 
users of these accessories. We 
actually manufactured plungers 
with third-party companies.

During these tests, with cobalt-

HVOF PTA
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coated plungers working along-
side nicked-coated plungers, the 
results were clear to see – espe-
cially with regards the duration of 
the plungers, but also the quality 
of the glass bottles produced.

Glassworks then started to 
request cobalt-coated plung-
ers from mould manufacturers, 
who obviously needed our PTA 
machine to coat the plungers. 
These machines can also coat 
with nickel, with the advantage 
of coating a higher number of 
plungers.

New machines
Obviously, our machines 

needed to be designed specifi-
cally to process these plungers. 
And when speaking to mould 
manufacturers, many told us that 
they manufacture plungers for 
the first part of the month only, 
and therefore wanted a machine 
that could also process neckrings 
and bottom plates, etc..

Massimo Trigari: However, 
for the first machines that we 
sold, starting from glasstec 2018, 
customers wanted a machine 

that processed neckrings too, 
but actually during the first year 
they processed plungers only, 
processing over 18,000 plung-
ers. Thanks to this new machine 
these companies have been able 
to increase their workload of 
plungers incredibly – first of all 
with nickel coating, and then fol-
lowed by cobalt-coated plungers.

The same machine can be easi-
ly adapted to work with neckrings 
and other accessories simply by 
changing the tray containing the 
items to be coated, the gripper to 
pick the items up, and changing 
the programme of the machine.

At present, however, only 
plungers are coated with cobalt. 
This is due to the fact that other 
accessories are made of cast iron 
or bronze, which cannot be coat-
ed with cobalt. In the future, 
if mould manufacturers start to 
manufacture these accessories in 
stainless steel, there will also be 
the possibility of coating them 
with cobalt.

With this new machine we 
have, indirectly, created a new 
type of demand in the market – 
for our PTA machine.

Ease of use; very little operator 
intervention

PTA machines are is really sim-
ple to use, as the operator needs 
to stay near the machine for the 
first 15 minutes only, just to set 
up the programme of the process 
to be carried out.

The important characteris-
tic of this machine is its stand-
ard format, able to process 52 
items – working without operator 
intervention for almost 3 hours.

Alberto Sgarbi: When we 
were developing this type of pro-
cess and machine, we also had 
some unexpected ‘surprises’. 
When bottles are created with an 
IS machine, for example, temper-
ature management is fundamen-
tal. In fact, the shorter the time it 
takes to create the bottle, chang-
ing the glass from liquid state to 
solid state, the better the results 
will be. On the other hand, if the 
glass temperature is low and the 
glass is too dense, it will damage 
the plunger.

When IS machinery users 
replaced some of the plungers  
used with our cobalt-coated  
plungers, they saw that our plung-
ers worked at 100°C lower 
temperatures because the heat 
exchange created by the air flow 
was extremely efficient. This, in 
turn, means that cobalt-coated 
plungers cool down faster and, 
therefore, can work more, manu-
facturing more bottles.

Massimo Trigari: Important 
glassmaking groups have already 
informed their mould manufac-
turers that they would prefer to 
have cobalt-coated plungers from 
now on. So in turn, mould manu-
facturers are starting to buy our 
machines – also thanks to the 
benefit of automatic working – 
loading and unloading included.

A further important character-
istic of this machine is that with 
a single numerical control, we 
programme both coating and all 
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handling operations – also pre-
heating operations if required.

We have created three types of 
this machine: standard – which 
carries out automatic coating of 
plungers, followed by a ‘top’ ver-
sion that also coats neckrings and 
accessories and includes a 12 kw 
induction pre-heater, as well as a 
‘manual’ version which requires 
automatic loading and unloading 
of plungers.

Alberto Sgarbi: Another 
advantage regards the possibility 

of short production runs – not 
just for 52 items, but also for 
smaller batches such as 10 to 
15 items, and this is our manual 
machine, for smaller mould man-
ufacturers.

All this is an important  
example of the benefits that 
technological developments 
and human insights that lead to 
these developments are essen-
tial to improve the quality of 
final products and, ultimately, to 
improve the working conditions 
of operators. 

Via Labriola 42

41123 Modena (MO) - Italy

Tel.: +39-059-822374

E-mail: info@commersald.com

www.commersald.com

COMMERSALD 
IMPIANTI Srl
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GL ASS MELTING FURNACES

Horn’s extensive expertise 
in all fields of glass melt-
ing technology is shown 

in the supply of equipment which 
is innovative and state-of-the-
art technology. The special Horn 
design and know-how for the 
equipment allows to offer cus-
tomers tailor-made solutions 
engineered in Germany.

Different types of furnaces and 
equipment for glass melting fur-
naces to increase capacity, e.g. 
barrier boosting, melting boost-
ing, throat boosting, bubbling 
systems or oxy-boosting are sup-
plied by Horn. Customers get 
exactly the equipment which is 
specially tailored to their indi-
vidual needs to ensure a smooth 
production process:
•  Combustion Systems and Burners
• Electrical Equipment
• Batch Chargers
• Bubbling Systems
• Reversing Units
• Electric Boosting Systems

HVR BATCH CHARGERS
HVR batch chargers are used 

for furnaces with lateral or front 
end doghouses. Horn’s HVR 
batch charger is the most clas-
sic and popular batch charger 
of Horn Glass Industries on the 
market, with three different ver-
sions. The most common type 
HVR F is available with five 
different chute widths, which 

HORN GLASS 
INDUSTRIES
Equipment specially tailored 

to customers’ individual needs

Horn, a German based company 

specialising in equipment for glass 

melting technology, uses its own design 

and know-how to produce tailor-made 

solutions for its customers which include 

furnaces, batch chargers and burners.  
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•  Reduction of heat radiation due 
to heat shield

•  Fast paddle change within 20 
minutes

•  Increased melting rate due to 
smaller portions of batch

•  Homogeneous distribution via 
swing gear

BURNERS
Horn provides several types of 

burners for different applications. 
Horn offers two different types of 
burners, depending on the heat 
medium the customer uses, for 
both regenerative cross fired or 
end fired furnaces. Furthermore, 
recuperative furnaces as well as 
the glass distribution channel and 
forehearths can be equipped with 
the reliable Horn burners.

DUALFLAME MC (Manual 
Control) burners are equipped 
with special dimensioned burn-
er nozzles according to the 
existing gas consumption, avail-
able flame length and distance 
between the burner lances. 

TABLE 1

TECHNICAL DATA
Model Gas capacity* Gas connection

MC 200 20 – 180 Nm³/h DN 50, R 2”
MC 500 50 – 400 Nm³/h DN 65, R 2 ½”
MC 700 70 – 700 Nm³/h DN 80, R 3”
MC 1000 100 – 1000 Nm³/h DN 100, R 4”
*Ref: natural gas 10 Kwh/m³

all have individual charging per-
formance, according to require-
ments. Invented and constructed 
since the founding of Horn Glass 
Industries, the HVR is still the 
most popular and reliable batch 
charger for glass plants.

HVR 
300F/400F/500F/550F/600F 
BENEFITS
•  Dust reduction through better 

sealing

Bergstrasse 2

D-95703 Plössberg - Germany

Tel.: +49-9636-92040

Fax: +49-9636-920410

E-mail: info@hornglas.de

www.hornglass.com

HORN GLASS 
INDUSTRIES AG
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CONTAINER PRODUCTION UPGRADES
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SUBSTANTIAL INVESTMENTS  
FOR ARDAGH

Ardagh Group’s Germersheim glass 
production facility in south west Germany 
has been the subject of a substantial invest-
ment in recent months. One of the facility’s 
two melting furnaces has been completely 
rebuilt and as part of associated production 
shop investment projects, some of the glass 
container industry’s most advanced manu-
facturing technologies have been purchased. 
This includes specialist production machin-
ery from Heye International GmbH, one of 
the facility’s long-standing partners.

Germersheim is one of eight plants oper-
ated by Ardagh in Germany, located near 
Speyer, where some 280 people are employed. 

MAKING PRODUCTION MORE EFFICIENT 
AND ENVIRONMENTALLY-FRIENDLY

An intensive 150 day repair schedule 

was undertaken to make production more 
efficient and environmentally-friendly, pre-
paring the Germersheim glassworks for con-
tinued successful operation in the future. As 
well as renewing the green furnace, the batch 
plant has been upgraded and new NNPB 
production equipment has been installed. 
An annealing lehr has been replaced, as well 
as the basement cullet return system, while 
existing supply facilities for compressed air, 
gas, water and electricity have been either 
rebuilt or overhauled. 

Furnace rebuild
The rebuilt regenerative melting furnace 

serves four production lines, two of which 
have been equipped with the latest SpeedLine 
IS machines from Heye International. This 
equipment features the safe, user-friendly, 
easy-to-clean, flexible and fast Multilevel 
security concept. It is designed to com-

HEYE provides 

specialist manufacturing 

technologies for

ARDAGH GROUP
During an intense period of repairs and upgrades, Heye 

International provided specialist machinery and technology 

at Ardagh Group’s glass production facility in Germersheim. 

This article takes a look at how this equipment will not only make 

production more efficient and environmentally-friendly, but 

also ensure safe, user-friendly, easy-to-clean, flexible and fast 

security concepts.
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ply with HACCP standards and 
employs a modular design for 
simplified maintenance and ser-
vice. The use of standardised 
components reduces the number 
of spare parts required, while 
existing machine mechanisms are 
also reusable. 

New IS machines
One of the new IS machines 

is a 12-section 6 1/4in double 
gob installation, while the sec-
ond is a 10-section 5in double 
gob SpeedLine. The production 
shop’s other two lines feature 
existing Heye IS machines. The 
feeders for these lines have been 
modernised with the latest Heye 
front plates and spout casings. 

Commenting on the success-
ful completion of this project, 
Stefan Döring, Technical Service 
Manager for the Germersheim 
facility, expressed his team’s 

positive response to the work-
ing relationship established with 
Heye International engineers. 
“There was a very good coop-
eration with respect to pre-works 
engineering, FAT organisation, 
machine installation and com-
missioning,” he confirmed.

HEYE INTERNATIONAL
Based at Obernkirchen, 

Germany, Heye International 
GmbH is one of the interna-
tional glass container industry’s 
foremost suppliers of produc-
tion technology, high perfor-
mance equipment and produc-
tion know-how. Its mechanical 
engineering has set industry 
standards for more than five dec-
ades. Extensive industry exper-
tise, combined with the posi-
tive attitude and enthusiasm of 
Heye International employees 
is mirrored by the company 

motto ‘We are Glass People’. Its 
three sub-brands HiPERFORM, 
HiSHIELD and HiTRUST form 
the Heye Smart Plant portfolio, 
addressing the glass industry’s 
hot end, cold end and service 
requirements respectively. 

Lohplatz 1

31683 Obernkirchen - Germany

Tel.: +49-5724-26452

Fax: +49-5724-26539

E-mail: sales@heye-international.com

www.heye-international.com

HEYE 
INTERNATIONAL 

GMBH

CONTAINER PRODUCTION UPGRADES
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COMPANY INSIGHTS

Integrating tradition 

and innovation in 

avant-garde technologies

ANTONINI
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Antonini is, today, synonymous 

of quality, ‘Install and Forget’ 

reliability, high specialisation, 

know-how and high-tech 

production in terms of 

efficiency. Thus, the company 

can guarantee the certainty of 

Made-in-Italy products, keeping 

the entire production process 

under its direct control.
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COMPANY INSIGHTS

Based in Tuscany between 
Florence and Pisa, 
Antonini has become, since 

its founding in the 1940s, a world 
leader in annealing and decorat-
ing lehrs for hollow glass. The 
company was founded by Fosco 
Antonini after the second world 
war and was, at the beginning, an 
artisan business making tools and 
small instruments for handmade 
and semi-automatic manufac-
tured glass articles. 

To meet the increasing 
demands of local glassworks 
plants, Antonini then went on to 
specialise its production in the 
1970s manufacturing annealing 
and decorating lehrs for hollow 
glass, gaining prestige at both 
local and national level.

Rapid international expansion 
followed during the 1980s, when 
the company demonstrated its 

high competitiveness, affirming 
itself in the markets of five con-
tinents. 

Antonini is now among the 
world leaders in its market, with 
over 1,900 installations in 88 
countries the world over. 

Benefiting from its consolidat-
ed experience, Antonini 
has been – and is able 
to – integrate tradition 
and innovation in avant-
garde technologies, 
focusing constantly on 
the changing needs of its 
ever present clients. 

The owners of the 
company today are the 
sons of Fosco Antonini, 
Massimo and Cesare 
Antonini, whereas the 
management is now in 
the hands of the third 
generation: Francesca 

Antonini is the technical manag-
ing director, Barbara Antonini 
is the sales and marketing man-
aging director, and Maurizio 
Vignozzi is production and finan-
cial director.

FLEXIBILITY – ITS GREATEST 
STRENGTH

Antonini has defined its win-
ning corporate policy by meeting 
a diversity of market needs, always 
putting customers’ requirements 
first, thus developing that great 
flexibility and dynamics which 
characterizes the business.

Thanks to experience acquired 
over the years, Antonini is able 
to offer the same reliability and 
technology in all the machines 
of its production programme, as 
well as all overhauling or upgrade 
of existing lehrs – whatever the 
brand – thus guaranteeing mini-
mum component requirements 
and a reduced spare parts ware-
house.

With a workforce of 100 
employees, including a team of 
qualified managers and highly 
specialised engineers, Antonini is 
an industry leader in the manu-
facturing of machinery for hollow 
glass producers worldwide. The 
company takes pride in offer-
ing custom services and has, in 
the CRM (Customer Relation 
Management) model, found the 
successful formula for meeting 
customers’ growing expectations 
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and changing needs, standing out 
with prestige in the international 
market.

The range of equipment and 
accessories required by the hol-
low glass industries has increased 
considerably, especially during 
last 20 years, which Antonini is 
now supplying and producing: 
annealing lehrs, decorating lehrs 
(for ceramic paint, organic links, 
etc.), tempering lehrs on belt, 
lehrs for glass blocks, lehrs for 
HV insulators, lehrs for special 
thermal treatments, kilns four 
moulds and other (both stand-
alone and built in models), lehrs 
upgrading and overhauling, fire 
polishes, cold end sprays and 
dosing units, scrapers.

GLOBAL-BASED 
COMMERCIAL NETWORK – 
IN-HOUSE PRODUCTION

Antonini has a global commer-
cial network all over the world, 
with agents located in Turkey, 
Russia, India, Switzerland, 
United Arab Emirates, Taiwan, 

Korea, Egypt, USA, China, 
Argentina, covering Latin and 
South America. The target is now 
to open an office in Mexico, one 
of the company’s main markets, 
to provide a faster service for 
customers.

In Italy Antonini now has two 
plants, one located in Empoli, 
for production and offices, one 
located in Vinci, the city where 
Leonardo da Vinci was born, for 
painting, testing, logistics and 
shipment of equipment.

Antonini also holds training 
courses for employees and engi-
neers of the service department in 
Vinci. Antonini has 100 employ-
ers, all working at the two plants. 
95 per cent of Antonini’s annual 
revenue comes from export.

RESEARCH AND 
DEVELOPMENT

Research and development, 
along with research and tech-
nological development, are the 
company’s main focus, refers to 
innovative activities in develop-
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ing new services or products, or 
improving existing ones.

New product design and devel-
opment is often a crucial factor 

in the survival of a company. In 
a global industrial landscape that 
is changing fast, companies must 
continually revise their designs and 

range of products, due to aggres-
sive competition and the evolving 
preferences of customers. 

Antonini is available for its 
customers’ for studying new or 
very particular needs, for reduc-
ing energy consumption, for 
quick problem solving and very 
fast post sales service.

Antonini is an active member 
of Gimav and Confindustria Italy 
Associations.

The company is also involved 
in social aid, supporting the local 
hospital and cooperating with 
associations that employ disabled 
workers. 

COMPANY INSIGHTS

From right: Andrea Cella, Andrea Bassi, Giacomo Orselli, 

of the Sales and Marketing Department, 

headed by Lorenzo Frediani, not present in the photo. 

Via Medaglie d’Oro della Resistenza, 2

50053 Ponte a Elsa (FI) - Italy

Tel.: +39-0571-93221

Fax: +39-0571-931828

E-mail: com@antoninisrl.com

www.antoninisrl.com

ANTONINI SRL
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P iotr Knast is the CEO of 
Forglass, an engineering 
and technology company 

from Poland that has earned the 
trust and respect of some of 
the largest glass producers in 
Europe and elsewhere. The com-
pany’s bold approach to innova-
tion is well known in the area of 
automation and integration with 
Industry 4.0 solutions. Today, 
Forglass is taking another brave 
leap forward with a fundamental 
improvement in furnace design.

What is the path that has led 
Forglass to create so many inno-
vations, including this revolution-
ary furnace design?

Piotr Knast, CEO of Forglass: 
We’ve been an innovative com-

pany from the very beginning. 
We’ve been designing and erect-
ing furnaces and batch plants, 
which are the most advanced and 
efficient that money can buy. 

Having come from diverse 

FURNACE DESIGN

FORGLASS
Revolutionary furnace design 

and other innovations from 

Forglass, 

inspired by 

Pixar’s 

philosophy

Forglass and its bold approach to 

innovation with regards to automation 

and integration with Industry 4.0 

solutions is continuing to move ahead, 

this t ime in furnace design, with 

improvements based on creativity 

combined with technical expertise. In 

this article, in an ‘interview’ format, Piotr 

Knast, CEO of Forglass, speaks about the 

company and its innovations.
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areas of glass production, 
Forglass owners have experi-
enced the multitude of challenges 
faced by glass producers first-
hand, and were determined to 
solve them. In recent years, the 
advent of mathematical model-

ling has enabled to test a number 
of innovations in furnace design. 
What’s important for glass pro-
ducers is that Forglass is not 
only a technology developer, but 
also a company with extensive 
practical experience of erecting, 

maintaining and repairing glass 
furnaces. 

We know furnaces and batch 
plants inside out. We know what 
works and what doesn’t, not only 
thanks to computer modelling, 
but also because we have experi-

FURNACE DESIGN

Example of a furnace 

designed by Forglass team

In an integrated company, you can’t draw a 
line between the technical and the creative

Ed Catmull, 
President of Pixar and Disney Animation.
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enced all the problems that glass 
producers face every day and 
we’ve been constantly working 
on innovations to prevent these 
problems from occurring.

What is the essence of the inspira-
tion from Pixar’s philosophy for 
Forglass?

Knast: I have personally 
been an admirer of Ed Catmull, 
whose philosophy of developing 
and growing Pixar and Disney 
Animation companies was largely 
based on embracing creativity 
as the engine of innovation and 
seamlessly combining it with 
technical expertise. In an indus-
try as conservative as ours, inven-
tions take a longer time to prove 
and test, and we’ve been working 
on some of them for many years, 
blending the line between the 
technical and the creative. As a 
result, we now have a solid pipe-
line of solutions in the final stages 
of testing that we will be releasing 
to the industry over the coming 
months and years.

I know that details of your 
company’s revolutionary furnace 
design haven’t been made public 
yet. What can you tell us about it 
at the moment?

Knast: I can give you the main 
benefits of our new furnace: flex-

We are also testing certain 
elements in an actual working 
experimental furnace and we’ve 
begun conversations with poten-
tial investors.

What can you tell us about 
other innovations from Forglass?

Knast: Well, I can give you two 
examples that have been recently 
introduced: one is an ‘intelligent’ 
scraping conveyor, aptly named 
SmartScraper™. Equipped with 
innovative Overload Protection 
System (OPS), the design uses 
electronic sensors to continually 
monitor the working conditions 
of the conveyor, diagnose prob-
lems and react instantly to chang-
es in operation. The machine’s 
built-in intelligence allows it to 
slow down or stop before its 
elements are damaged, includ-

ibility of production, 
up to 15 per cent energy 
savings plus CO2 and NOX 
reduction. It can be easily erected 
in typical plants, without modi-
fication of production halls and 
other structures. What’s more, our 
solutions go much further than 
reducing energy consumption and 
emissions. In fact, they allow glass 
producers to take a different, more 
flexible approach with regards to 
sales and production planning.

That sounds incredibly exciting 
and we can’t wait to see the com-
plete design, once it is unveiled. 
Can you tell us anything about 
the testing process?

Knast: Well, in the case of 
the furnace design we’re talking 
about now, last year we partnered 
with the Dutch company CelSian 
Glass & Solar BV to provide their 
GTM-x software for computer 
modelling studies. Four virtual 
production lines with our bold 
designs have been working con-
tinuously for a year now and the 
results have been impressive, to 
say the least.

Example 

of mathematical 

modelling

SmartScraper™

Forglass art GM5.indd   67Forglass art GM5.indd   67 16/10/20   14:0516/10/20   14:05



68 glass machinery plants & accessories 5/2020

ing the protection sys-
tem itself. Additionally, 
when connected to a 
comprehensive array of 
sensors like temperature, 
working speed or efficien-
cy, SmartScraper™ allows 
detailed analysis of its perfor-
mance to avoid future malfunc-
tions. And that’s smart.

The second example of our 
innovation is a low-dust crusher, 
which is an integral part of the 
newest technology in PCR cullet 
management – the Forglass PCR 
Cullet System, offering active 
management of impurities (both 
magnetic and non-magnetic), 
recovery of contaminated cullet 
and high separation efficiency. 
The end results are improved 
glass quality and reduced cost.

You’ve also mentioned that 
Forglass aims to revolutionise the 
industry’s business rules by shar-
ing its inventions. What do you 
mean by that and what has led 
you to this decision?

Knast: Forglass was created 
as a result of merging five com-
panies with diverse expertise 
in the glass industry, and the 
company’s five owners, includ-
ing myself, have equal shares of 
the business and equal input. 
It is this synergistic relation-
ship between us that has made 

our phenomenal growth possi-
ble. Now, we see that support-
ing other companies and finding 
synergies is the only long-term 
strategy that can truly work now 
and in the future. So, rather 
than fighting with other furnace 
suppliers over market share, we 
intend to support them with this 
new technology, especially out-
side of Europe. If you can break 
through the mental barrier of 
scarcity, you have a chance to 
really grow, to sail your ship in 
the ‘blue ocean’ of abundance. I 
think that in the long-term, this 
strategy will bring better results 
for everybody. 

That’s a very courageous 
attitude. Has “The Blue Ocean 
Strategy” inspired you elsewhere?

Knast: A great example of 
how this can be applied in 
other organisations is LifePlan 
– a developmental program for 
teenagers created by the well-
known Polish polar explorer and 
traveller Marek  Kamiński, and 
supported by his Foundation 
and partner organizations like 
Forglass. As one of LifePlan’s 
advisers, I saw that its original 
business model limited the reach 
potential and was not resilient to 
crises like a pandemic. I encour-
aged them to change the formula 
from only enrolling teenagers 
to actually sharing and teaching 
the program to other organisa-
tions worldwide. Thanks to this 

change, LifePlan will raise its 
present capacity of less than 
100 kids per year to hun-
dreds and later thousands 
worldwide.

Our conversation concluded 
with these words:

Knast: Working together, we 
can change the world of glass 
production forever. We can give 
our clients the tools to face the 
challenges of the next decade. 
We can radically reduce CO2 
and NOX emissions, reduce 
energy consumption and liter-
ally change the future of furnace 
design, not unlike Sir Alastair 
Pilkington’s invention of float 
glass. Join us, as we jump to the 
new reality of business! 

FURNACE DESIGN

Ul. Wadowicka 8a

30-415 Kraków - Poland

Tel.: +48-12-3524222

E-mail: office@forglass.eu

www.forglass.eu

FORGLASS

Some of Forglass 

engineers at the 

main HQ in Cracow

LowDust Crusher
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COATINGS

G lass is one of the most 
eco-friendly and ver-
satile materials on the 

planet but its microstructure 
cannot sustain the high stresses 
to which it is subject during its 
life cycle. Glass bottles have 
to sustain kilometres of con-
veyor belts, filling and packag-
ing operations, transportation 
and many more processes while 
maintaining their beautiful 
aspect for the final consumer.

The need to protect glass 
containers has become even 
more important now as, since 
lightweighting has become a 
norm to reduce CO2 emis-
sions, the containers need to 
be protected from the faster 
production lines too.

POLYGLAS 5010
Polyglas 5010, the new seal-

ant for glass jars ready to use in 
food and cosmetics packaging, 
is an aqueous dispersion based 
on high molecular weight eth-
ylene copolymer thermoplas-
tic. It is suitable for gluing 
paper and aluminium protec-

tive foils on the top of jars and 
glass containers for chocolate 
spreads, yogurt and jams.

It is ideal for yoghurt, choc-
olate spread, soluble coffee, 
high value cosmetics, contain-
ers and more.

P5010 makes the existing 
seal very strong, and there are 
no tear tabs on glass lids, which 
can be of coated aluminium 
such as Surlyn.

HEC can be used on glass 
but but CEC can be avoided; 
while the jar collar must be 
clean before applying 5010.

There are two ways to use 
P5010: by spray, which is eas-
ier, as its similar to CEC; by 
roller, much more technical.

P5010 can be diluted 3-5 per 
cent or more depending on the 
required standard.

BOHEMI CHEMICALS
Glass container 
protection treatments

In recent years, glass bottles have become 
lighter in order to reduce CO2 emissions, 
freight costs and on the other side, 
increasing the bottles’ stress resistance. 
At the same time, production lines have 
become faster, resulting in higher forces 
involving the bottles. Good quality glass 
treatments, as the one presented here by 
Bohemi Chemicals, are now a fundamental 
part of glass container production.

TABLE 1

CHARACTERISTICS 

 Appearance QCR017 White liquid
 pH  QCR028 8 – 10
 Non volatile contents QCR001-05 24-26 %
 Viscosity @25°C QCR002-04 < 1000 mPa.s

bohemi art x gm 5.2020.indd   70bohemi art x gm 5.2020.indd   70 16/10/20   11:2816/10/20   11:28



glass machinery plants & accessories 5/2020 71

Jar lip temperatures of 80°C 
obtained by induction are  
sufficient to activate the adhe-
sion between the glass and the 
aluminium.

P5010 must be applied 
homogeneously all over the 
surface so as to avoid leaks 
where the glass has not been 
covered.

With P5010 there is abso-
lutely no residue of adhesive on 
the lip of the jar after opening.

PROPERTIES
•  heat-seal coating with good 

flexibility on many substrates 
such as metal, glass, plastics 
such as polyethylene;

•  it provides a clear film which 
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FURNACE TECHNOLOGY

is resistant to water, solvent, 
grease;

•  after the application can be 
left to dry and subsequently 
reactivated by the food pro-
ducer after filling operations.
 

APPLICATION
•  it can be applied pure or dilut-

ed with demineralised water;
•  drying takes place starting 

from room temperature up 
to 120°C.

•  after complete drying, the 
recommended heat seal tem-
perature is 90-130°C.
 

STORAGE CONDITIONS
•  shelf life: six months in origi-

nal status;
•  must be protected from frost 

during transport, storage 
between 5 and 35°C.

FOOD LEGISLATION
Its formula respects many 

food agreements including 
Regulation (UE) n. 10/2011 

concerning plastic materi-
als intended to enter in con-
tact with food products (food 
contact status available on 
demand) as well as FDA 175-
300 or 175-105). Via Grazia Deledda, 39

20080 Zibido San Giacomo (MI) Italy

Tel.: +39-02-90005047

Fax: +39-02-90005684

E-mail: bohemi@bohemichemicals.com

www.bohemichemicals.com

BOHEMI CHEMICALS SRL
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Boosting the 

NNPB process 

with FLEX-COND

CONTAINER PRODUCTION TECHNOLOGY

FALORNI TECH
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The ability to be flexible and 
agile is one of the key quali-
ties to be competitive on 

the glass container market: glass 
containers have to be maximally 
light, as well as less expensive, 
and at the same time they have 
to withstand maximal mechanical 
loads, greater internal pressure, 
thermal shocks (pasteurisation), 
etc. Glass containers wanting to 
be able to meet these require-
ments must, apart from being a 
well-designed container, achieve 
also excellent glass distribu-
tion (uniform thickness of glass 
container wall), which can be 
achieved by the NNPB (narrow 
neck press and blow process) 
production procedure.

THE NNPB PROCESS
Compared with the conven-

tional Blow-Blow process, NNPB 
demands more rigorous require-
ments regarding process variables 
and general set-up. Nevertheless, 
it should be emphasised that 

Lightweight containers made by 

NNPB are the strictest target of 

every container glass producer. 

Falorni Tech presents its Flexible 

Glass Conditioning System to make 

NNPB production possible. This 

customer-driven solution is crucial 

for achieving suitable thermal 

homogeneity at the spout entry.
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despite the relevance of a cutting-
edge IS machine, the key issue 
in NNPB production is the ther-
mal homogeneity of the melted 
glass achieved in the conditioning 
forehearth.

Suitable thermal homogeneity 
can only be achieved by means 
of the proper combination of 
technologies that involve the 
whole forehearth. The Flexible 
Glass Conditioning System by 
Falorni Tech has been developed 
to serve this objective: first and 
foremost, glassmakers wanting to 
turn their production into NNPB 
must be sure of their glass condi-
tioning system performance. The 
FLEX-COND system, in fact, 
represents the optimal combi-
nation of technologies, properly 
upgraded since 2010, that works 
to reach the highest Thermal 
Homogeneity Index (THI) level, 
with values exceeding 98 per cent 
with flint glass.

FLEX-COND FOREHEARTHS
FLEX-COND forehearths 

channel zones superstructure 
is designed with a winged roof 
profile that creates independent 
and separated areas across the 
channel width. This enables to 
manage the cooling and heating 
effect separately, not only within 
the channel length but within 
each and every single zone (two-
dimensional control of heating/
cooling distribution). The super-
structure is then provided with 
a composite ducting system in 
which hot gases and/or cold air 
flow by means of the action of 
dampers and forced air.

The FLEX-COND superstruc-
ture has a modular design and 
can be used both in distribu-
tors and forehearths. The stand-
ard design size is for channel 
width from 26” to 48”. Tailored 
and bigger dimensions can be 
designed, reaching up to 54” 

(tandem massive production). 
The geometry of the forehearth 
(width, length) is calculated 
considering the required range 
of pull rate, glass colour, inlet 
conditions, and layout, which 
means that there is normally not 
a straight and unique solution.  
The production capacity required 
for one single forehearth can 
range from 30 tons/day (smallest 
units) up to more than 200 tons/
day, for the biggest and massive 
production of containers.

HOW DOES FLEX-COND 
WORK?

When the glass reaches the 
channel entrance, the mission of 
the forehearth itself is to carry 
the glass to the spout entrance at 
the required temperature, while 
granting the most homogeneous 
temperature in the mass.

As every operator knows, the 
issue is to determine the suitable 

CONTAINER PRODUCTION TECHNOLOGY
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energy setting along 
the forehearth, which 
grants the right bal-
ance among Forced 
heat supply (combus-
tion), Natural heat 
losses (heat losses 
through the walls), 
and Forced heat losses 
(cooling). Being each 
forehearth of invari-
able geometry (length, 
width, and zone 
arrangement cannot 
be modified during 
operation), the only 
possibility to manage 
glass conditioning is 
to modify the combi-
nation of these three 
energy contributions. 
FLEX-COND allows 
to manage the fore-
hearth superstruc-
ture heating/cooling 
geometry with a large 
number of combina-
tions that result in the 
synchronized effect of 
the combustion and 
the cooling functions. 

The operator can ‘drive’ the glass 
temperature profile by reading 
the nine-points grid tempera-
tures and then adjusting, eas-
ily and without a particular set-
ting, forehearth zoning up to 
the achievement of the required 
performance. FLEX-COND, or 
Flexible Conditioning, is exactly 
this concept: finding the fore-
hearth set-up easily and quickly 
within any pull range of the chan-
nel, in function of the number of 
cavity and gob weight.

The operator can decide to 
heat channel sides while the cen-
tral section can provide ‘no heat-
ing’ or, also, ‘cooling’ in each 
zone. One of the key features 
of the FLEX-COND is the pos-
sibility to manage in the mid-
dle section Direct Cooling or 
Indirect Cooling depending on 
glass characteristics (colour and 
oxidation) or temperature tar-

get. FLEX-COND forehearths 
can process any kind of oxidised 
or reduced glass (Flint, Green, 
Amber, Dead Leaf, etc.) with-
out any particular setting, grant-
ing the highest level of Thermal 
Homogeneity Index THI.

FLEX-COND IS A 
COMBINATION OF 
INTEGRATED TECHNOLOGIES

The right concept and a rigor-
ous design path are the corner-
stones of FLEX-COND, which 
embeds integrated solutions that 
contribute to the overall perfor-
mance of the glass conditioning 
system.

Channel heating is supported 
by a combustion system based on 
Falorni Tech AQRatio (Accurate 
Air/Gas Ratio Control System). 
This system is designed to 
guarantee constant and stable  
air/gas ratio at any heating range. 
The airflow is controlled by a 
servo linear flow valve which pro-
vides repeatable and exact flow 
value within the entire range of 
action. The Gas flow is con-
trolled through a servo-mechani-
cal actuator by which the gas flow 
amount is linearly proportional 
to the airflow at any flow range. 
The air/gas ratio is kept constant 
during the regulation fluctuations 
driven by the temperature profile 
demand and is independent from 
the pressure losses in the air/
gas mixture line downstream the 
regulation skid due to fouling in 
the pipe or in the burners.

FLEX-COND is supported by 
Falorni Tech ICS (Interactive 
Control System), a controller 
based on a unique technology 
that supports the whole condi-
tioning phase.

Falorni Tech’s IT Team is 
developing the next version of 
ICS in cooperation with the 
University of Pisa: it is con-
ceived to generate a database 
of experience directly from daily 
in-the-field use, as a platform 
to enhance efficiency by pro-

viding quick response for prob-
lem-solving, fast setting, sharing 
of experience. A new controller 
philosophy, which provides the 
standard control capabilities with 
additional features such as the 
systematisation of logical deci-
sions for operator risk reduc-
tion, support for the operator 
regarding process status and 
data reading, automatic control 
of working parameters to reduce 
to the occurrence of damages/
shutdowns. Falorni Tech ICS is 
conceived as a concrete support 
for operators, who will be able 
to increase the efficiency and 
efficacy of the system in terms of 
glass quality, energy efficiency, 
thermal homogeneity and boost 
the production output.

Last but not least, Falorni 
Tech’s COR-DIS (Cords 
Dissolution System) is a stir-
ring device designed to be used 
in all forehearths. which can be 
equipped with from two to four 
stirrers and allows easy opera-
tion and maintenance. The system 
performs dispersion by mixing the 
impurities present in the bottom 
of the forehearth and allows to 
set the stirrer with an inclination, 
boosting bottom glass mixing. 

Viale IV Novembre 15

50053 Empoli (FI) - Italy

Tel.: +39-0571-922333

Fax: +39-0571-920816

E-mail: info@falornitech.com

www.falornitech.com

FALORNI TECH
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PACKAGING OF 
PALLETISED PRODUCTS 
FOR ALL MARKET 

SECTORS
Reliability, flexibility and 

experience are three important 
characteristics that enable OMS 
to respond to today’s market 
demands, from the simplest 
strapping machine up to the most 
sophisticated packaging plant, as 
well as complete packaging lines 
for the hollow glass market.

All this has been possible 
thanks to OMS’ many years’ 
experience in this market, along 
with a vast number of tailor-
made solutions specifically stud-
ied for its customers.

HORIZONTAL STRAPPING 
MACHINE - 06RP

OMS’ horizontal strapping 
machine for palletised products 
features:
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STRAPPING, HOODING AND WRAPPING SYSTEMS

The OMS Group is a global leader in end-of-
line packaging of palletised products for all 
market sectors. Established in 1949, OMS has a 
long tradition in designing and manufacturing 
strapping, hooding and wrapping systems.
In addition to its Italian headquarters, the 
Group also has 12 subsidiaries based in Italy, 
Europe, North and South America, Asia and 
Oceania. 

OMS in the world

THE OMS GROUP
Reliability, experience 

and flexibility

• An arch driven on a linear rack, 
which guarantees the perfect 
positioning of the straps on the 
pallets

• Simplified head maintenance, 

with quick-action connectors  
• Different strapping pro-

grammes, which can be easily 
managed from the operator 
panel.
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VERTICAL STRAPPING 
MACHINE - 078

The vertical strapping machine 
for palletised products has a top 
press capacity up to 3,000 Kg. 

The machine can apply mul-
tiple strapping patterns in both 
directions (from 2x0 up to 4x4), 
thanks to the programmable 
side-shifting device working in 
combination with the turntable, 
placed under the machine.

TOP PAL PROTECTION
This is OMS’ automatic sys-

tem to apply and thermo-shrink 
a sheet of plastic film on top of 
the load. This hermetically and 
mechanically protects the top part 
of the load, which is generally 
subject to tears, due to stacking. 

This operation also ensures a 
better airtight seal of the welding 
of the hood.

COMBINED HOODING 
MACHINE - AT530

The AT530 is a combined 
automatic machine, specifical-
ly designed for the hollow glass 
industry. On a single worksta-
tion, it applies and thermo-shrinks 
the hood on the pallet of bottles. 

Depending on the chosen model, 
the machine can use up to three 
different coils of tubular thermo-
shrinkable film with side gussets.

The film is shrunk onto the 
product by a flameless ring gas 
oven.

RING WRAPPING AVR900
High-speed ring wrapper with 

patented film clamping, cutting 
and fixing unit with a ‘Tuck Under’ 
system. This ensures that film tails 
never become detached from the 
pack. The machine allows the pos-
sibility to start the wrapping cycle 
at any height of the load (Top or 
bottom). Waterproof or dustproof 
cycles can be selected from the 
touch screen HMI.

These features ensure stable 
loads with minimal film con-
sumption. Advertising band appli-
er, top sheet dispenser and double 
film carriage are additionally avail-
able, as optional features.

INNOVATION AND 
CONTINUOUS IMPROVEMENT

The important recent results 
achieved by the company have to 
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be credited to the third generation 
of businessmen, who have contin-
uously been involved closely with 
the market, with the vision of a 
future characterised by innovation 
and uninterrupted improvement.

With constant attention to new 
technologies and market demands, 
all OMS models are designed to 
interface with customers’ net-
works, in accordance with Industry 
4.0 protocols. 

Operation and production data-
acquisition devices, according to 
the horizontal, vertical integration 
and cloud criteria, provide all the 
necessary data to verify and moni-
tor the entire system, as well as 
collect production data.

In order to stay ahead of times, 

OMS is now living a new phase of 
transformation to boost its current 
position in the market to an even 
more global industrial reality. 

Via Borgomanero, 44
28040 Paruzzaro (NO) - Italy

Tel.: +39-0322-541411
Fax: +39-0322-53157

E-mail: oms@omsspa.com

www.omsspa.com

OMS GROUP
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FONDERIE BARTALESI
More than 50 years of ongoing 

production developments

Fonderie Bartalesi, located 
in the heart of Tuscany, 
an area of Italy rich in 
traditions that are hand-

ed down from fathers to sons, 
exactly like the company, has 

been operating on Italian and 
international markets for more 
than 50 years, producing special 
alloy castings for the manufac-
ture of moulds for the hollow 
glass industry.

Company production includes 
special bronze and cast 
iron alloys for 
moulds, finishing 
bottoms, baffles 
and neckrings.

COMPANY UPDATE

A great deal of the Italian glassmaking industry is based on family 

companies that have continued to carry out their important work 

for generations. Fonderie Bartalesi, which 

is no exception, gives us an idea of how it 

is moving forward and responding to the 

market with developments in production 

and in R&D.
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COMPANY UPDATE

PRODUCTION INNOVATIONS
Cast iron

Fonderie Bartalesi has, in 
this past year, been focussing 
on a series of innovations in its  
metallurgical-production system. 

One of the most important of 
these is the production 

of cast iron, which started back 
in 2019, to satisfy continuous 
requests from clients, alongside 
the regular production of bronze.

With this production expan-
sion, a new induction furnace 
with a capacity of 1,000 kilos per 
hour has also been installed.

Bronze alloys
Almost three years after start-

ing production of the new, inter-
nationally patented copper alloy 
B02 S1, Fonderie Bartalesi has 
now further updated glass form-
ing data from glassworks, which 
confirm that this alloy is the best 
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performing of all those 
present on the market 
today. This bronze alloy 
shows high thermal con-
ductivity and diffusivity, 
excellent hardness, excel-
lent mould cleaning and 
ease of metallisation.

More than 2.5 million 
bottles produced by each 
mould

A number of major 
glass groups have already 
been using this new alloy 
for some time and some 
of them have included 
it as an exclusive refer-
ence for the production 
of bronze moulds.

Fonderie Bartalesi is 
now continuing to invest 
in the study and devel-
opment of new technol-
ogies concerning mould 
manufacturing.

IN-HOUSE 
LABORATORY 
CONTROLS

Fonderie Bartalesi has 
its own in-house analy-
sis and research labo-
ratory, where chemical 
analyses, hardness tests, metallo-
graphic analyses and gas porosity 
tests are carried out by highly 
specialised personnel. Other tests 
that can be carried out on request 
include X-ray and ultrasound.

This control system has been 
further enhanced thanks to the 

installation of an analysis labora-
tory with the latest sand control 
technologies.

THERMAL TREATMENT 
TESTING; NC MACHINERY

Fonderie Bartalesi has also 
installed an electric furnace to 

perform heat treatment 
tests on bronze and cast 
iron moulds used in the 
research and develop-
ment of new materials.

Last, but not least, 
casting precision and 
faster delivery times 
are ensured thanks to 
the use of a numerical 
control machine for the 
creation of models with 
a new CAD CAM sys-
tem for 3D design and 
modelling, to improve 
the precision of castings 
and speed up delivery 
times. 

Via Tevere 1 - Via Po 2

53036 Poggibonsi (SI) - Italy

Tel.: +39-0577-936669

Fax: +39-0577-982221

E-mail: info@fonderiebartalesi.com

www.fonderiebartalesi.com

FONDERIE 
BARTALESI SRL

Fonderie Bartalesi art GM5.indd   83 23/10/20   16:39

mailto:info@fonderiebartalesi.com
http://www.fonderiebartalesi.com


http://www.fonderiebartalesi.com


85glass machinery plants & accessories 5/2020

SPAMI - STEVANATO 
GROUP
Setting the standard 
in glass converting 
technology for the 
pharmaceutical 
industry

KEY STRONG 
POINTS

Spami’s main 
strengths are its techno-
logical leadership in auto-
mated lines, combined with 
its in-house knowledge and 
manufacturing capabilities. 
Because it is part of the 
wider Stevanato Group, 
Spami not only supplies 
automated lines, it has also 
gained in-depth under-
standing of the pharmaceutical 
glass primary packaging market. 

Spami continuously adapts its 
technology, addressing the real 
and changing needs of pharma-
ceutical glass container manu-
facturers while offering higher 
quality, higher process stability, 
faster output and greater ease 
of use. “Our customers are very 

demanding and we continually 
adapt our forming technologies 
to market requirements,” says 
Paolo Ziero, manager of the 
Glass Forming business unit.

Where others only sell single 
parts of a production line or 
combine machinery from differ-
ent suppliers, Spami is a true 
‘one-stop shop’ provider, which 
can offer glass forming lines as 

stand-alone models or as entire 
lines. “Everything we do is made 
in-house, thanks to our skilled 
and passionate engineers and 
workshop team. Our equipment 
provides the most accurate pro-
cessing of ampoules, vials, car-
tridges and syringes to be found 
in the industry. We achieve this 
through delicate container han-
dling throughout the forming 

For almost 50 years, Spami 

has been the technology 

leader in designing and 

manufacturing automated 

lines for the transformation of 

glass tubing into containers 

for pharmaceutical use. 

As part of Stevanato Group, 

Spami also draws on a 

wealth of technology 

capabilities in related 

areas.

PHARMA GL ASS

Spami facts and figures
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PHARMA GL ASS

process and rigorous container 
inspection via state-of-the-art 
camera control systems,” adds 
Ziero. 

GLASS CONVERTING LINES
Spami manufacturing forming 

lines in a variety of specifica-
tions depending on the contain-
er (ampoules, vials, cartridges, 
syringes) and the specific produc-
tion requirements. 

By maintaining close ties with 

the customer throughout the pro-
cess, we can design and manufac-
ture fully tailored, purpose-built 
equipment capable of producing 
containers with entirely custom-
ised dimensions and shapes. The 
key attributes of our glass con-
verting lines are:
• optimal mechanical durabil-

ity, thanks to carefully selected 
raw materials and an extremely 
accurate assembly process;

• continuous monitoring of all 

critical parameters that influ-
ence the forming process;

• high mechanical precision 
and easy-to-use HMIs, ensur-
ing seamless high-speed pro-
duction, fewer rejects and 
mechanical resistance;

• cutting-edge, easy-to-use, 
automatic production lines to 
maximise production efficien-
cy, preventing human error 
and obtaining premium quality 
glass containers.

OVERVIEW OF SPAMI CONVERTING LINES’ FEATURES
   Vials Cartridges Syringes Ampoules
Tube Size/   STD Ø from    from 1ml   from 0.5ml    STD Ø from
Container range   11 to 50mm to 5ml to 5ml 10.75 to 22.50mm

Max mechanical     Up to 6,000   Up to 8600   Up to 4800    Up to 6000
speed   items per hour items per hour items per hour items per hour

N. of chucks   From 16 to 30  From 24 to 36 From 24 to 36          30
   upper chucks – upper chucks – upper chucks –
   from 10 to 20 from 20 to 30 from 16 to 30
   lower chucks lower chucks lower chucks 
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offer begin with tube loaders. 
Spami has developed an auto-
matic loader that allows glass 
tubing to be fed automatically 
into vertical rotating machines. 
This reduces the number of per-
sonnel required, as the operator 
only needs to load one or more 
bundles from a safe and ergo-
nomic position. 

The automatic tube loader is 
equipped with a servo motor to 

move the mechanical arm. Thus, 
the movement can be synchro-
nised with the converting line, 
providing a seamless produc-
tion process for vials, cartridg-
es, syringes and ampoules. This 
technology also improves process 
control and reduces maintenance 
requirements. The loader is avail-
able in a ‘no glass-to-glass’ ver-
sion as well.

Our after-forming lines ensure 

Our converting lines come as 
a turnkey package, including the 
forming unit and other process 
equipment, or as stand-alone 
modules. Completely automatic 
washing equipment is also avail-
able to remove particles from the 
glass and reduce cosmetic defects.

MODULES  
IN CONVERTING LINES

The different modules on 

High-quality forming lines
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the highest stability during trans-
port to the annealing oven. The 
special material used for convey-
ing preserves the cosmetic quality 
of the glass and its mechanical 
features. Each line is equipped 
with a cooling system and dimen-
sional control devices. Additional 
devices are available on request.

There are two transport 
options: chain transport for 
vials, cartridges, syringes and 
ampoules, in which the contain-
ers move horizontally along a 
chain; and prism transport, in 
which vials and cartridges move 
horizontally along a prismatic 
line. Both include a contact point 
made of a heat-resistant plastic 
material to guarantee container 
quality and no glass-to-metal or 
glass-to-glass contact.

Spami offers two anneal-
ing furnace models, with either 
gas burners or electric heating 
elements, for the annealing of 
ampoules, vials, cartridges and 
syringes. These machines are 
designed to provide an optimal 
thermal profile and are cost-con-
venient, high-performance and 
safe to operate.

Both types of furnace are built 
around solid cross-section bars 
made of welded steel. The belt is 
made of stainless steel in order 
to resist the high temperatures 
reached inside the chamber. 
Heat is maintained by the use of 
refractory and insulating materi-
als, which also ensures energy 
saving and safety for users.

The tunnel is equipped with 
thermocouples to monitor the 
thermal cycle, while the self-
adjusting system helps to keep 
the temperature within the toler-
ances set by the operator. Other 
key features include no glass-to-
glass contact, automatic control 
of the thermal cycle, belt speed 
control and high annealing uni-
formity in vials, thanks to the 
containers’ vertical position.

The final module comprises an 
automatic packing machine. This 

is designed to transfer the con-
tainers gently from the annealing 
oven to trays or blisters, minimis-
ing the need for human opera-
tors and reducing the risk of 
contamination or human error. A 
five-position rotary table acts as 
a buffer and further adds to the 
system’s autonomy.

The packing machine can be 
equipped with an automatic cos-
metic control system to maintain 
control until the very end of the 
process. The line is extremely 
flexible, requiring only a few for-
mat change-over parts, and it is 
also possible to integrate further 
added-value components into it.

The machine can be equipped 
with a chain conveyor system or 
a roller conveyor to support the 
cosmetic inspection system and the 
box dimensions can be customised, 
based on the customer’s specific 
needs. A dedicated station to con-
trol printing can also be installed at 
this stage of the process.

SILICONISATION
Another key operation on our 

glass vial and syringe forming 
lines, significantly influencing 
container performance, is sili-
conisation. Silicone distribution 
must be optimised and moni-
tored to ensure safe and effective 
administration to the patient, and 
to guarantee drug quality.

Among other things, silicone 
in the form of an emulsion and/
or an oil, minimises interaction 
between the product and the con-
tainer and prevents certain prod-
ucts from sticking to the internal 
surface, making the glass appear 
perfectly transparent.

Spami’s siliconisation lines are 
specifically designed to:
• increase gliding performance 

between the glass and inter-
nal components (e.g. rubber 
parts);

• improve the flow of liquid 
solutions inside the container, 
reducing ‘dead volume’ con-
cerns; and

• reduce interactions between 
glass and the product.

DIMENSIONAL AND 
COSMETIC CONTROLS

Extensive inline controls, both 
dimensional and cosmetic, to 
ensure the correct dimensions 
and appearance in the contain-
ers, are a particular highlight 
of Spami’s capabilities. These 
are increasingly in demand from 
pharmaceutical companies, who 
have very tight quality require-
ments. 

“Our systems use automatic 
camera inspection to ensure opti-
mal setting-up of the machine 
and monitor the efficiency of the 
process. Thanks to our deeply 
rooted connection with the phar-
maceutical industry, we develop 
and manufacture control systems 
satisfying the most demanding 
requirements,” says Paolo Ziero.

Spami’s dimensional con-
trol systems measure all of the 
dimensions of a vial, syringe, 
cartridge or ampoule. Lines can 
be equipped with multiple cam-
eras depending on the customer’s 
requirements and the machine’s 
model. These cameras are posi-
tioned to inspect the mouth and 
shoulder areas of vials and car-
tridges. For syringes, different 
cameras are designed to inspect 
the cone and the flange.

The post-forming line fea-
tures electromechanical gauges 
designed to measure the overall 
length of the container, the con-
cavity of the bottom for vials and 
the flange thickness in syringes. 
Additional cameras can be added 
to check the inner diameter of 
the mouth and cone. Total length 
and the bottom concavity controls 
via cameras have also been imple-
mented, thus avoiding metal- 
to-glass contact. 

Spami’s inline cosmetic con-
trols make it possible to detect 
any cosmetic defects, includ-
ing contamination, scratches, 
deformations, bubbles, pres-

PHARMA GL ASS
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sure marks, hairlines, chips and 
cracks. These inspection systems 
are installed on the conveyor line 
between the annealing oven and 
the packing unit. 

Different configurations are 
available based on the contain-
er and customer requirements 
and up to nine cameras can 
be installed for 360° cosmetic 
inspection of glass containers. 

Among other advantages, 
Spami’s inline control systems 
enable: 
• control of all dimensions;
• multiple areas of inspection;
• customisable quality levels;
• automatic rejection of defec-

tive products;
• digitally stored measurements;
• statistical analysis of each con-

trol/parameter;

• graphic display of each param-
eter;

• real-time production data on 
HMI;

• automatic sampling and cali-
bration systems; and

• the ability to set custom recipes.
Last but not least, to meet 

converting companies’ needs, 
Spami has designed EVA, an 
off-line machine capable of pro-
cessing and inspecting vials from 
multiple lines simultaneously at 
speeds of up to 12,000 items per 
hour. It is equipped with a high-
performance camera inspection  
system that detects cosmetic 
defects along the entire surface 
of the vials.

EVA is extremely flexible and 
can cover the full range of stand-
ard vials. Containers can be load-

ed and unloaded onto trays or a 
conveyor and it can be equipped 
with an additional station for 
dimensional inspection.

READY-TO-USE CONTAINERS
Leveraging its expertise in the 

pharmaceutical industry, Spami 
designs and manufactures high-
yield, highly automated equip-
ment for primary packaging pro-
duction lines in an aseptic envi-
ronment.

Ready-to-use containers are a 
special class of primary packag-
ing that can be filled directly, 
without any intermediate pro-
cess, since the products and the 
related packaging are provided in 
sterile form, ready for integration 
into the filling machines.

To fulfil this requirement, a 

100% inline dimensional and cosmetic controls
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specific sequence of processes 
must be applied that can be com-
bined to reach different prod-
uct specifications on the various 
types of primary packaging con-
tainers (vial, cartridge, syringe, 
or hybrid). Spami offers flexible 
production lines, including nest-
&-tub, Tyvek sheet and lead seal-
ing and bagging modules, which 
are able to process all formats of 
ready-to-fill glass containers. 

The main advantages are:
• no glass-to-glass loading and 

unloading;
• no format change needed;
• 100% inline dimensional and 

cosmetic controls;
• seamless integration with all 

washing machines and depy-
rogenation tunnels available on 
the market.

SAFETY MEASURES
Uniquely in the industry, 

Spami’s systems are FULL 
CE-compliant. In Europe, this 
includes EU Directives 2006/42/
EC, the Machinery Directive; 
2014/35/EU ‘On the safety 
of low-tension apparatus; and 
2013/30/EU ‘On electromag-
netic compatibility’. They also 
comply with North American 
standards, as laid down by ANSI, 
UL and NFPA, and with Russian 
and Brazilian standards.

“Since 2014, we have entered 
into a more active phase of com-
pliance, including:
• integrating safety into the begin-

ning design process phase;
• adding in the possibility of 

scheduling interventions;
• enhancement of product doc-

umentation with a modular 
approach by machine family;

• a higher level of procedures 
and documentation;

• greater recognition of techni-
cal solutions by operators, with 
less impact on OEE,” says 
Ziero.
Multiple further actions have 

recently taken place in the areas 
of documentation, validation, 

security and training. Spami has 
also boosted its capacity for anal-
ysis, validation and documenta-
tion, thus reducing costs, inter-
vention times.

The company’s approach to 
safety is three-fold: 
1. Project definition: Spami 

works proactively, by including 
safety evaluations when design-
ing equipment and carrying out 
accurate risk analysis.

2. Risk management: Spami pro-
vides extensive documentation 
on how to handle equipment, 
reduce risks and integrate solu-
tions that enable operators to 
work without risk of injury 
(i.e. remote control, electrical 
access to the machine, etc.).

3. Operator safety: Spami ensures 
operators can work safely, thus 
reducing the risk of accidents.
None of these safety measures 

PHARMA GL ASS

Cutting-edge technology for RTU primary containers manufacturing
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impact the OEE of the machinery, 
however. Productivity remains 
high when they are in place.

CONCLUSION
Spami is the number one 

choice when it comes to forming 
lines. The company not only has 
50 years of experience, but also 
draws on 70+ years of expe-
rience in pharmaceutical glass 
primary packaging and a wide 

range of related capabilities with-
in Stevanato Group.

Uniquely among players in 
the market today, Spami is a 
true one-stop-shop, offering 
both complete forming lines 
and individual modules, all of 
which are designed and manu-
factured in-house. Whether it 
is ampoules, vials, cartridges 
and syringes, Spami’s systems 
provide the most accurate pro-

cessing available. As well as an 
industry-leading range of differ-
ent modules, Spami offers every-
thing necessary for the produc-
tion of ready-to-use containers in 
aseptic environment. Moreover, 
Spami is the only company that 
offers full CE-compliance, within 
a culture of innovation, rigorous 
standards, continuous improve-
ment and rapid response to mar-
ket needs. 

Via Mussa, 15/1 

35017 Piombino Dese  (PD) - Italy

Tel.: +39-049-9318111

Fax: +39-049-9366151

E-mail: spami@stevanatogroup.com

www.stevanatogroup.com

SPAMI
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TECHNOLOGY AND SYSTEMS

WHEN GLASS  
IS THE GREENEST 
CHOICE

The union of tradition, tech-
nological innovation and sus-
tainability has never been so 
Italian. Glass is an ecological 
and recyclable material and, with 
the growing global awareness 

of sustainability, the market is 
choosing to use this resource 
more and more, thus offering 
development opportunities to 
production companies. But how 
can the relationship between pro-
duction efficiency and consump-
tion be maintained, and possibly 
improved?

GLASS SERVICE AND ITS 
INTERNATIONAL ACTIVITIES

Fulvio Puccioni, CEO of Glass 
Service Italy, talks about the activ-
ity of the company in the inter-
national market: “Developing 
combustion technologies and 
optimization of the ‘Channel 
Distributor’ section allows to 

GLASS SERVICE

Tradition, technological 

innovation and sustainability
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reduce consumption and increase 
the production efficiency of the 
plant. This is why Glass Service 
collaborates with customers all 
over the world to create innova-
tive technologies to reduce ener-
gy consumption, and to extend 
the life of the plants and reduce 
emissions.”

Glass Service Italy is a 100 
per cent Italian company priding 
itself on excellence that produces, 
designs and installs highly spe-
cialized technologies and systems 

for the glass industry, offering 
innovative and specific techno-
logical solutions for the various 
needs of the sector.

Founded from the merger of 
two companies already active 
in the glass production sector, 
Glass Service has over 40 years 
of experience to its credit. Over 
time, the company has increased 
its know-how thanks to numer-
ous collaborations with research 
centres and prestigious Italian 
universities, and by investing in 

the future through the inclusion 
of young and highly specialized 
engineers in the team.

The flagship products of the 
company are its furnaces:
• special customised furnaces;
• regenerative and recuperative 

furnaces;
• low energy consumption oxy-

fuel furnaces.
Glass Service also installs sys-

tems and automation that have 
been meticulously designed and 
manufactured down to the small-

Glass Service Italy is a 100 per cent 

I ta l ian  company tha t  des igns , 

manufactures and instal ls highly 

specialised technologies and systems 

for the glass industry, offering innovative 

and specific technological solutions for 

the various needs of the sector.
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TECHNOLOGY AND SYSTEMS

est details in dozens of countries 
around the world. 

Glass Service’s ability to offer 
technology and training for the 
management of the production 
process is a further added value 
for its customers.

METHODOLOGY
Phase 1 – study

Glass Service’s specialized 
team of engineers first performs 
a detailed analysis of the context 
and needs of each client, then 
compiles a detailed estimate and 

proposal for delivery time and 
cost of design, production and 
installation.

Phase 2 – creation
The company creates a plant, 

or a portion of it, completely 
turnkey, studying every detail 
based on the specific requests 
and needs of the customer. In 
addition, the company’s engi-
neering team is always studying 
new solutions to improve the life 
of the furnaces and their func-
tionality by designing, creating 

and testing each component of 
the system.

Phase 3 – training
In addition to the installation 

of the product, Glass Service 
takes care of training the client’s 
team in the necessary know-how 
to use their system to its fullest.

Phase 4 – assistance
Complete after-sales assis-

tance for the entire life of the 
plant. Glass Service remains fully 
available, remotely or on site, to 
manage any system problems.

FIELDS OF APPLICATION
Glass Service has acquired vast 

experience working in a variety of 
sectors in which glass production 
finds its greatest expression.

These include:
• container glass;
• tableware;
• pharma glass;
• fiber glass;
• sodium silicate; as well as
numerous turnkey projects 

installed all over the world. 

Via Cascina Lari
56028 San Miniato (PI) - Italy

Tel.: +39-0571-4442
Fax: +39-0571-417051

E-mail: glass-service@glassservice.it

www.glassservice.it

GLASS SERVICE SRL
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Improving customer competition 

with a complete range 

of products and services

EMS GROUP
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In reccent years, with the 
acceleration of all the eco-
nomic processes due to glo-

balisation, size has become para-
mount in order to support the 
costs of research, production and 
marketing. 

To continue to grow and main-
tain the market-leading position, 
companies therefore needed to 
combine forces. This market lead-
ership is a source of great regional 
pride and must not be wasted. 

With Zechetti, the group is 
complete (for now), and, enjoy-
ing a strong position in terms of 
capacity, resources and expertise, 
is beginning to lay the foundations 
for an ambitious new project.

EFFICIENCY DRIVES 
SUCCESS

EMS’s aim is to increase the 
competitiveness of customers in 
the global market by handling, 
palletising and warehousing goods 
and materials efficiently, support-
ing them as they grow their busi-
nesses and fulfil all their require-
ments, by providing personalised, 
high-tech and sustainable solutions 
so that we become a one-stop-
shop for handling services.

For the EMS Group, efficien-
cy is the key to success:  effi-
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The EMS group was formed in 2018 from the merger of 

Emmeti, Mectra, Sipac and Logik, a Xenon Private Equity 

initiative, which assumed overall control of the group. 

In November 2019, Zecchetti joined the group, thereby 

confirming EMS as leader in the hollow glass handling sector. 

The companies in the group rose during that dynamic and 

prolific business climate between the 1980s and 1990s when 

Emilia became the leading region of the metal-mechanical 

industry and earned itself the title of ‘Packaging Valley’. 
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ciency of responses, with rapid 
design solutions tailored to suit 
the customer’s individual needs; 
efficiency of all the processes, 
to continually improve perfor-
mance in providing products and 
services; efficiency towards sus-
tainability, by developing energy- 
efficient solutions to reduce 
customer costs and the impact 
on environment. This provides 
more efficient electric motors for 
machines or products such as the 
glass handling line waste con-
veyor belt, which automatically 
stops when no waste is detected.

DIVERSITY AND INTEGRATION
Like Emmeti, Mectra, Sipac, 

Logik and Zecchetti, the group 
has designed, created and 
installed thousands of complete 
systems and individual machines, 
for industrial robotics, handling, 
palletising/depalletising and 
warehousing in the glass, PET, 
can making, bottling, food and 
chemical-pharmaceutical sectors. 

Each company in the group 
has made an important contribu-
tion through research, technol-
ogy and expertise and now this 
combination of know-how and 
expertise can be shared in order 
to achieve results beyond expec-

tations: the solutions that may 
result from combining these skills 
and this technology cover every 
conceivable requirement. 

GLASS CONTAINERS DISIVISION 
– COMPLETE RANGES

The EMS Group is now able 
to offer the most complete range 
of products present on the mar-
ket and therefore a comprehen-
sive variety of solutions to glass-
works, for: any bottle, any jar; 
any type of palletiser or cold-end 
configuration; no matter what 
format, no matter what shape.

COLD-END ARCHITECTURES, 
CONVEYORS, INTERMEDIATE 
GROUPS, AUTOMATION 
DEGREES
• Bottle conveyors
• Accumulation tables
• Continuous and swinging gate 

dividers
• Omega passages, overturners 

and elevators/lowerators
• Optical inspection system for 

non-round container orientation

PALLETISING SYSTEMS
• Rotary column
• Beam system
• Robot PAL
• Portal system 

PALLETIZING HEADS FOR THE 
WHOLE LAYER OR ROW BY 
ROW:
• Inflating tubes (pick-and-place)
• Vacuum plate (pick-and-place)
• Vacuum cups (pick-and-place)
• MPH Universal System (sweep-off)

INTERMEDIATE EQUIPMENT AND 
ACCESSORIES, FROM THE LEHR 
OUTLET TO THE AUTOMATED 
WAREHOUSE
• Destacker
• Depalletiser
• Tray former
• Strapper
• Stretch Wrapper
• Shrink-wrapping Oven
• Automated Warehouse 
(for parts and full pallets)

Software is custom-made to per-

EMS art GM5.indd   98EMS art GM5.indd   98 16/10/20   11:4516/10/20   11:45



fectly match with the hardware 
configuration, and developed in-
house, as well as the advanced 
state-of-the art HMI, a user-
friendly and intuitive operator 
interface which ensures a com-
plete control of the automation 

and can be easily linked to the 
most common ERP software. 

EMS GROUP: A RELIABLE 
PARTNER

The undoubted professional-
ism and decades of experience 

in the sector, boasted by all the 
companies of the group, repre-
sent a real guarantee from the 
point of view of efficiency and 
reliability around-the-clock.

The added value brought by 
the reunion of all these com-
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panies in a single group is the 
renewed capacity of innovation 
offered by new professionalism 
and skills.

As an example, the cold-end 
software developed by Zecchetti 
elaborates the information 
received from hot end, monitors 
the physical processes and feeds 
back to both the hot end and pos-
sibly the company ERP. 

This application allows the 

operator to have a comprehensive 
overview of the machinery thanks 
to a very smart and user-friendly 
‘touch’ interface.

Functions of the application 
include:
• Recipe management (bottle ID 

card)
• Alarm diagnostic with HELP/

history
• Line parameters display/ 

modification

• Line status
• Manual operation control
• User manual on-line consulting
• Spare parts on-line ordering

To make the system use even 
more convenient, the ‘Handy’ 
version of the App is also avail-
able. This software extends the 
portfolio of EMS’s Industry 4.0 
solutions, which also include 
some innovative tools for mainte-
nance and technical support:
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• AR Assistance: using a pair of 
Augmented Reality glasses, a 
technician can establish a bidi-
rectional audio-video commu-
nication with service depart-
ment, enabling advanced 
troubleshooting with images/
instruction sharing in real-
time, reducing machine down-
time and minimizing human 
errors.

• 3D MaintenEasy: easy to 
use interactive 3D manual, 

advanced field tablet for on-
site access to technical docu-
mentation and video tutorial, 
QR code reading for an imme-
diate recognition of spare 
parts to be ordered, real-time 
machine monitoring and error 
reporting.
EMS GROUP offers full- 

service engineering support 
both for greenfield installations 
and for any existing installation  
refurbishing/upgrading. 

Via Galileo Galilei 29
42027 Montecchio Emilia (RE) - Italy

Tel.: +39-0522-861911
Fax: +39-0522-861912

E-mail: ems@gruppoems.it

www.gruppoems.it

EMS GROUP

ZECCHETTI Plant

EMS Headquarter
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THE SORG GROUP
SORG stands for a group 

of companies whose abili-
ties and experiences complement 
one another in order to be able 
to provide a unique offering of 
products and services. These 
technologies range from the 
delivery and storage of raw mate-
rials through to conditioned glass 

and cullet return systems.
The company stays in the fam-

ily: The group now belongs to 
and is managed by the fourth and 
fifth generations of the SORG 
family. 

The individual companies who 
serve the glass industry only, cur-
rently employ over 450 employ-
ees worldwide.

The company perform all ser-
vices necessary on the hot end of 
the glass industry. 

Nikolaus Sorg GmbH & Co. 
KG is certified to DIN EN ISO 
9001:2015.

SORG AND COVID-19
The SORG Group was given 

the responsibility of planning, 
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BUILDING SAFELY DURING A GLOBAL CRISIS

SORG
Where engineering and services 

are two sides of a coin
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delivering, constructing and com-
missioning the first glass melt-
ing system of the Wiegand-Glas 
plant in Schleusingen, Germany. 
However, what made it challeng-

ing was the fact that this major 
project had to be carried out and 
completed in the middle of the 
global Covid-19 pandemic. 

The project required a flex-

ible approach by SORG, who 
considered the health and safety 
of the workers of many differ-
ent companies working within 
the bustling construction site at 
every stage.  

A regenerative U-flame tub  
for white glass, featuring a 
working end and forehearths 
was especially optimized for the 
needs of Wiegand-Glas. Two 
completely sealed doghouses 
were also built utilising EME-
NEND® technology. 

The project of rebuilding the 
entire plant was successfully 
completed thanks to the exem-
plary behaviour and expertise of 

SORG was founded in 1872 in the 

Thüringen Forest area of Germany. 

Following World War II, SORG relocated 

to Lohr am Main where it continues to 

grow and develop. Today SORG is the 

leader in glass melting and conditioning 

technologies. The company solves 

customers’ problems by keeping their 

investments safe and sustainable.
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BUILDING SAFELY DURING A GLOBAL CRISIS

both construction management 
teams, who were working in close 
partnership to meet the high cus-
tomer demands. The complete 
system represents an industry 
milestone, with excellent levels of 
energy consumption, glass qual-
ity, emissions and maintenance.

INDUSTRY INNOVATION
SORG believes in continu-

ous improvement, so to provide 
their customers with ever refining 
solutions. A company that lis-
tens to their customers and their 
needs to develop the accurate 
high-quality solutions and servic-
es. SORG is a long-time techno-
logical leader and has never been 
a follower. It has been granted 
more than 100 patents.

These patents include ground-
breaking innovations, such as the 
VSM® and Deep Refiner®. The 
Deep Refiner® concept has been 
reproduced and adopted by many 
other manufacturers.

Another game-changer was 
the refining bank. This is an 
integral part of the FlexMelter®, 
Boro-Oxi-Melter®, LoNOx®, 
and OxEcon® furnaces. Very 
recently, these have been used to 
produce solar glass. The refining 
bank has also been implemented 
on a classic end port furnace, to 
produce high quality containers.

EME
EME® is one of the leading 

suppliers of batch weighing, dos-
ing conveying and cullet man-

agement systems to the glass 
industry.

SORG Keramik Service (SKS)
SKS® is a world leader in the 

area of furnace construction and 
maintenance. SKS specializes in 
hot repairs of all natures, emer-
gency or planned measures. Their 
combination of endoscope inspec-
tions, ceramic welding and refrac-
tory repairs will keep furnaces 
running long and efficiently. 

Stoltestrasse 23

D-97816 Lohr am Main - Germany

Tel.: +49-9352-507-0

Fax: +49-9352-507234

E-mail: nsorg@sorg.de

www.sorg.de

SORG (NIKOLAUS) 

GMBH & CO.

both construction management 
teams, who were working in close 
partnership to meet the high cus-
tomer demands. The complete 
system represents an industry 
milestone, with excellent levels of 
energy consumption, glass qual-
ity, emissions and maintenance.

INDUSTRY INNOVATION
SORG believes in continu-

ous improvement, so to provide 
their customers with ever refining 
solutions. A company that lis-
tens to their customers and their 
needs to develop the accurate 
high-quality solutions and servic-
es. SORG is a long-time techno-
logical leader and has never been 
a follower. It has been granted 
more than 100 patents.
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GL ASS CONTAINER INSPECTION

VIDEO SYSTEMS
Improved glass container 

inspection performance 

and quality

Glass container inspection 

processes over the last 

few decades have been 

characterised by human 

manpower and optical 

inspection technologies. The 

defect identification process 

has greatly improved thanks 

to innovation in electronic 

and optical devices, but 

some processes still remain 

unviable.

Today, systems perform well 
even when it comes to identi-
fying small defects, but some-

times performance can be affected 
by false positives. Glass manu-
facturers rely more and more on 
improving production and identi-
fying optimal defects which is by 
extension, better for the environ-
ment. Production  optimisation 
ultimately generates less pollu-
tion per market product tonne 
delivered. This article proposes an 
artificial intelligence approach to 
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optimise standard glass container 
inspection methods.

FEWER FALSE POSITIVES
Thanks to AI  developements 

carried out by Video Systems 
starting in 2003, colour image 
analysis in 2018 and the increas-
ing adoption of research, tech-
nology and market feedback, we 
have seen a notable reduction in 
false positives and our Imago line 
systems are better able to identify 
specific hard-to-detect defects.

Considering that quality con-
trol in hollow glass production is 
key especially as the final product 
(bottles, tableware, containers) 
are made for high quality demand 
markets such as pharmaceutical, 
food and beverage, quality con-
trol systems technology has had 
to keep up.  

All non-conforming containers 
are removed from the production 
chain and used as recycled glass 
(scrap). At the exit of the line, the 

products are finally packed and 
palletised for subsequent delivery 
to final customers.

AUTOMATED SYSTEMS
While people can be very 

skilled in the control task, they 
can’t guarantee the same reliabil-
ity and speed required by current 
production cycles. For this rea-
son automated systems for the 
quality control of glass containers 
have been introduced on produc-
tion lines in past years.

The purpose of every hollow 
glass maker is to produce more 
containers with best quality and 
lowest cost.

For this reason the quality 
control industry system is work-
ing every day to improve inspec-
tions with two main goals:
•   increase the capability of sys-

tems to identify defects
•  reduce the false positives on 

containers inspection
Video Systems Imago line 

products today are powered with 
many AI engines dedicated to 
various defects.

SIDEWALL QUALITY CONTROL
In the case of stones iden-

tification the use of Artificial 
Intelligence technology can 
significantly reduce false posi-
tives. This approach also cut 
down on machine setup time 
thanks to reduced parameters 
and self-tailoring. Thanks to 
AI, the system is also able to 
automatically generate receipts 
on new containers based on 
machine experience and man-
age different shaped containers 
at the same time.

Video Systems Imago Omnia 
sidewall machine thanks to 
AI-engine is now able to reduce 
false positives effect to zero 
point five per cent.

One of the biggest advantag-
es of the AI engine approach in 
this case, is the system’s ability 
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to identify real stress defects 
rather than detecting reflec-
tions on the container surface, 
which usually is an issue with 
high density containers such as 
Champagne bottles.

SHOULDER 
AND FINISH CRACKS

In order to identify a crack 
with standard carousel machines, 
the operator needs to setup a 
light emitter and receiver to be 
perfectly aligned with the reflec-
tion angle, which means that if 
the crack is different, the machine 
needs a new alignment.

Linea system is a contactless 
solution for these type of defects 
and thanks to its AI engine the 
operator doesn’t need to setup 
light emitter and receiver, since 
they only need to select the ROI 
of analysis and other parameters 
like minimum defect size.

In the case of special contain-
ers such as perfume bottles, the 

tailor-made AI engine helped the 
final application detect very slight 
defects such as small base cracks 
(Fig. 16) or broken corners.

CONCLUSION 
AND OUTCOME

Hollow glass quality control is 
an increasingly important require-
ment for producers due to the ris-
ing demand for quality by the end.

For many years the glass 
inspection task has been per-
formed by hand without the 
reliability and speed required 
by current production cycles.

Nowadays almost all produc-
tion lines provide automated 
systems for the quality control 
of glass containers. These sys-
tems use vision systems that 
can analyse bottles and identify 
defective bottles. They use clas-
sic algorithms to detect defects 
and therefore need to set a high 
number of parameters. Some 
of these methods also need the 

defective sample in order to 
prepare the recipe for analysis.

The Video Systems approach 
is focused on an AI based solu-
tion. Over the last year we are 
working on new tailor-made 
solutions that apply robotics, 
AI and machine vision technol-
ogies to supply future solutions 
to market research that is sup-
ported by EU in APICUS and 
ZDMP H2020 projects (www.
zdmp.eu). 

Viale Mangiarotti 4

33033 Codroipo (UD) Italy

Tel.: +39-0432-913582

Fax: +39-0432-913583

E-mail: info@videosystems.it

www.videosystems.it

VIDEO SYSTEMS SRL
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CHEMIC AL TEMPERING

As a historical and expe-
rienced manufacturer of 
glass machinery, R.C.N. 

Solutions knows very well that the 
chemical tempering of glass has 
several advantages and different 
applications. Chemical tempering 
is, in fact, preferred for all those 
applications where thin glass is 
demanded, a limitation that ther-
mal tempering furnaces cannot 
overcome, even if some manufac-
turers have recently extended ther-
mal tempering to thin glass as well. 
The resulting optical quality is, 
however, far from that of chemi-
cal tempering, since the chemical 
process does not provoke distor-
tion on the glass, not such a minor 
detail, and not the only benefit.

THE CHEMICAL TEMPERING 
PROCESS

The chemical process con-

R.C.N. SOLUTIONS
The advantages of chemical 

tempering

R.C.N. Solutions knows very well that 

the chemical tempering of glass has 

several advantages and different 

applications, and is the ideal solution 

for applications where thin glass is 

required. These applications are not 

only for flat glass but also for small 

objects, as we will see in this article.

sists of submerging the glass 
into fused potassium salt bath 
and exposing the glass to an ion 
exchange process, at a tempera-
ture of 450°C. The process pro-
vokes a space reduction between 
the glass particles that are com-
pressed by the bigger size of the 
potassium ions. the glass surface 
is under compression (300/400 
n/mq) while the core is in com-
pensating tension.

Although the chemical temper-
ing requires more time process 
than the thermal one, the advan-
tages are significant: glass chemi-
cally tempered can be processed 
later – drilling, cutting, edging, 
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polishing, sandblasting; curved 
glass can be also tempered, spe-
cial curves in particular. the abso-
lute flatness is essential for the 
lamination process and the lack 
of distortion is a crucial matter in 
some architectural projects too. 
Recently, very thin chemically 
tempered glass – like a sheet of 
paper – has been used for façades 
and especially for curved façades 
after undergoing cold bending.

NOT ONLY LIMITED 
TO FLAT GLASS

Yet, the chemical tempering of 
the glass is not only limited to 
architectural-, automotive, or air-
craft industries, but it is also widely 
used for other scopes, such as for 
small objects such as bottles for 
perfumes, syringes, lenses, table-
ware, smartphones, etc. It follows 
that the chemical tempering sys-
tem can satisfy numerous indus-

tries, covering most of the require-
ments coming from glass projects.

For these reasons RCN has, 
in cooperation with an expert 
with more than 40 years experi-
ence in manufacturing chemi-
cal tempering plants, developed 
and manufactured its chemical 
tempering line under the brand 
‘Riva by RCN’, and it is not by 
chance that international com-
panies such as AGC, Europtech 
and Luxottica have chosen RCN 
as their supplier.

A PERFECT MATCH WITH 
OTHER RCN MACHINERY; 
IN ANY SIZE

This new line perfectly matches 
other RCN machinery, thus com-
bining a full production ‘team’ line: 
bending, tempering and lamination. 
The winning solution responds to 
the latest market requirements, but 
also grants access to several differ-

ent applications, giving products 
the high added value customers are 
looking for.  

The real strength of RCN is, 
however, its ability to manufac-
ture any size customers require, 
with tailor-made projects.

RCN’S PRODUCT RANGE
R.C.N. Solutions is more than 

just chemical tempering, it is also 
machines for flat glass processes 
such as bending and lamination. 
Production layouts including 
bending, chemical tempering and 
lamination are, especially, a win-
ning combination to process glass 
and have a final product respond-
ing to safety requirements.  

RCN’s product range also 
includes the REVA BF brand of 
laminating interlayers, manu-
factured as per specific chemi-
cal formula and selected raw 
materials. 

Via Marcatutto, 7

20080 Albairate (MI) - Italy

Tel.: +39-02-94602434

Fax: +39-02-94602244

E-mail: info@rcnsolutions.it

www.rcnsolutions.it/

RCN SOLUTIONS SRL
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WASTE GLASS PROCESSING

REDWAVE
Enhanced dark glass 

recovery technology
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Redwave, 

a leading 

manufacturer of 

sensor-based sorting 

machines for the recycling 

and waste industry, presents its 

most recent development in glass 

recycling, which has increased the 

detection rate of dark and thick glass pieces, 

which can be improved by more than 50 per 

cent, without  losses when it comes 

to semi-coloured glass or thin porcelain.

G lass recycling in Europe 
has become a significant 
industry. By using high-

end sorting technologies such 
as X-ray fluorescence and LED 
camera systems, a recycling rate 
of glass of up to 74 per cent 
can be achieved in current glass 
recycling facilities. The obtained 
recycled glass can be used as a 
substitute for the glass re-melt 
industry in the production of new 
glass containers.

Until now, the sorting pro-
cess in such a recycling facility 
has caused a significant loss of 
good cullet especially into the 
CSP reject stream (Ceramics, 
Stone and Porcelain) with glass 
contents of up to 90 per cent. 
The reason for this significant 
loss in glass is the result of out-
dated sorting techniques. Due to 
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WASTE GLASS PROCESSING

the low transmission value, dark 
and thick glass pieces cannot be 
distinguished from CSP and are 
ejected along with the CSP by 

optical sorters. This results in 
lower output rates and increased 
disposal costs for the CSP reject 
stream due to the higher volume.

REDWAVE
-

-

-
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Redwave has taken on this 
challenge and through continu-
ous research and development 
of its glass sorting sensors and 
software, it has achieved excel-
lent detection rates of dark glass. 
Detection of dark glass has 
improved by more than 50 per 
cent, while there have been no 
losses when it comes to semi-
coloured glass or thin porcelain. 
This new Redwave sensor and 
software can easily be upgraded 
thus eliminating incurring costs 
on facility extensions and avoid 
the need to purchase additional 
sorting machines.

FURTHER 
POSSIBILITIES OF USE

Establishment of an independ-
ent level for recovery of glass 
from CSP-rejects of existing 
plants.

Redwave offers the possibility 
to sustainably reduce losses of 
glass in facilities through brand-
new machines and upgrade pack-
ages and eventually adds an inval-
uable contribution to the increase 
of productivity rates in plants. 

Wolfgang Binder Str. 4

8200 Eggersdorf bei Graz, Austria

Tel: +43 3117 25152 2200

Fax: +43 3117 25152 2204

E-mail: office@redwave.com

www.redwave.com

REDWAVE 

a division of BT-Wolfgang 

Binder GmbH
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COLD-END EQUIPMENT

VETROMECCANICA

Sustainable business growth in automatic 

conveying and handling systems on show

at Vetromeccanica
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Vetromeccanica is a historic 
based in Parma, the heart 
of the Italian Packaging 

Sector. Founded in 1992, it is an 
important Italian industrial play-
er thanks to substantial invest-
ments in human and technological 
capital and to ongoing personnel 
training.

The three company depart-
ments: Conveying Solutions, Cold 
End Solutions and Mechanical 
Solutions, offer automatic con-
veying and handling systems 
for containers in GLASS, PET, 
HDPE and other materials.

MEETING CUSTOMERS
Vetromeccanica is always 

eager to meet its customers and 
inform them about developments 
and news, show them products 
and talk about future projects 
and partnerships.  

In fact, 2020 for the company 
was full of international trade 
shows which, for well-known 
reasons, have been rescheduled. 
But 2021 will be an important 
year for the company, which will 
be present at:
- Glassman Asia 18-19 February 

2021;
- glasstec 15-18 June 2021;
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With a long list of products for the cold-end 

sector of glassmaking, and thanks to attention 

to details and to a highly qualified after-sales 

service department, Vetromeccanica has 

turnkey installations up and running in more 

than 70 countries worldwide. In this article, the 

company invites global glass processors to 

visit their stands at next year’s trade events, or 

better still, to visit Vetromeccanica directly.
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COLD-END EQUIPMENT

- Glassman Latin America 8-9 
September 2021.
Vetromeccanica would, how-

ever, like to invite all Italian and 
European partners and anyone 
who can travel to Italy, to visit 
the company in Parma, northern 
Italy, the heart of the Packaging 
District. 

The company premises cover 
an area of 40,000 m2, where 
offices and departments bring to 
life the company’s projects, fol-
lowing customers from feasibil-
ity studies, executive engineering, 
the choice of the best supplies, 
right up to the supply of innova-

Aligner test loop
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tive, patented and competitive 
handling and automation solu-
tions to meet specific needs. 

Vetromeccanica’s four build-
ings are dedicated to manufac-
turing, from small items to entire 
packaging lines and acceptance 
tests of solutions. 

The in-house manufacturing 
of all products allows to have 
control of the entire process, 
guaranteeing high-quality prod-
ucts in short times, with competi-
tive prices. 

Moreover, a further upgrade 
on the company’s well-stocked 
spare parts warehouse for prompt 
and quick assistance in any situ-
ation has just been carried out, 
increasing Vetromeccanica’s ser-

vice offer, which also includes: 
- Spare-parts delivery all over the 

world
- Quick and effective order pro-

cessing
- High number of available SKUs

All customers will soon 
receive an invitation from 
Vetromeccanica’s Sales Manager 
Francesco Cavatorta to visit the 
company and find out about new 
projects. 

A virtual tour of the com-
pany will soon be available for 
those customers outside Europe 
who do not have the possibility 
of travelling to Italy due to the 
Corona Virus Emergency. 

Stay tuned for more news – 
coming soon. 

Strada Isolanda, 26

43024 Provazzano (PR) - Italy

Tel.: +39-0521-343011

Fax: +39-0521-342182

E-mail: info@vetromeccanica.it

www.vetromeccanica.it

VETROMECCANICA SRL

Spare parts warehouse
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TESTING AND MEASUREMENT SYSTEMS

AGR INTERNATIONAL

Agr International is a worldwide supplier of testing and measurement 
instruments to the glass container and packaging industry. To its 
present product range it has added the latest models in its line of 
pressure testers, the SPT2, an automated testing station, the CCMS, 
Combined Coating Measurement System and the DSG400, a high-
precision dimensional gauging system. Agr employs over 200 people 
with headquarters in Butler, PA, USA.

From pressure, volume, coating 

and measurement testing to 

completely automated 

testing stations
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TESTING AND MEASUREMENT SYSTEMS

EARLY DAYS
Agr International, Inc. 

has a long history in the 
advancement of glass contain-
er quality. With the opening of 
Preston Laboratories in 1927, the 
predecessor of Agr International, 
many techniques and devices 
for analysing the strength and 
performance of glass contain-
ers were developed. The work 
of Preston Laboratories set the 
standards that are still used today 
for the production and quality 
management of glass containers 
around the world. 

Agr International is a world-
wide supplier of testing and 
measurement instruments to 
the glass container and pack-
aging industry. Products range 
from devices for pressure 
testing, volume, coating, 
thickness and dimension-
al measurement to com-
pletely automated testing 
stations.

PRESSURE TESTING
The first available com-

mercial pressure tester 
was one of the earliest 
testing devices introduced 
by Preston Laboratories. 
The introduction of this 
device gave bottle makers 
a means to address and 
prevent liability issues due 
to bursting bottles. With 
a pressure tester in plant, 
bottle producers could 
sample and test produc-
tion ware and identify any 
potential pressure defi-
ciencies.  

Agr continues to offer 
a line of pressure test-
ers based on the science 
of Preston Laboratories. 
The latest model in its line 
of pressure testers, the 
SPT2, offers an automat-
ed testing station that is 
designed to provide criti-
cal pressure strength and 
volume performance data 

for glass containers, on a sam-
pling basis, on the production 
floor. Integrated into the produc-
tion line, the SPT2 can automati-
cally test and collect pressure and 
volume data on bottles selected 
for sampling, without operator 
intervention, on a 24/7 basis at 
a rate of up to 270 bottles per 
hour.  

The high throughput rate and 
continuous, hands-free operation 
offer a real advantage when it 
comes to testing efficiency and 
frequency of sampling. More fre-
quent sampling translates into 
faster detection of pressure relat-
ed issues. With early detection, 
corrections can be made faster 
and, as a result, the amount of 
held or discarded ware can be 

reduced. Automated or hands-
free operation (in sampling con-
figuration) permits testing of 
sample sets on a regularly sched-
uled basis with testing data fully 
documented, regardless of the 
time of day or availability of man-
power.

The combination of volume 
measurement along with pres-
sure testing also offers advan-
tages. Of significance is the sav-
ings resulting from the automa-
tion of the labour intensive and 
time-consuming task of volume 
measurement. No less important, 
however, is the ability of the 
SPT2 to perform routine vol-
ume measurement outside of the 
laboratory, on the plant floor 
in a regular plant environment. 
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Close proximity to production 
improves testing efficiency and 
makes it practical to perform 
volume and fill-level measure-
ment, more often, on a regular 
and timely basis. As a result, 
plant operators are able to closely 
measure volume and fill level with 
high precision, on a regularly 
scheduled basis throughout the 
production run, making it pos-
sible to better manage and meet 
customer quality requirements.

COATING MEASUREMENT
The measurement of hot end 

coating on a bottle was also found 
to be a necessity in the production 
of quality ware. Over the years, 
Agr continued to develop models 
of coating measurement systems 
for use in the laboratories of 
worldwide bottle manufacturers. 
The latest version, the Combined 
Coating Measurement System 
(CCMS), provides operators 
with a one-stop, single opera-
tion testing station for measuring 
tin oxide coatings applied to the 
container body and finish during 
the production process.   

This system utilizes Agr’s 
proven reflective coating meas-
urement technology as a founda-
tion and features a fully auto-
mated measurement approach. 
By incorporating a number of 
technological advances in combi-
nation with automation, Agr has 
been able to achieve a 33 per cent 
improvement in testing through-
put and a 70 per cent improve-
ment in precision with this device 
over previous coating measure-
ment systems. The CCMS pro-
vides the industry with a leading-
edge system with measurement 
precision needed for process 
management requirements, while 
reducing the labour intensity of 
coating measurement.  

In order to achieve maximum 
precision on finish and body 
measurements, the CCMS incor-
porates dedicated measurement 
heads for each of the finish and 

body regions. One head is opti-
mized to operate with the preci-
sion necessary for the limited 
area of the finish region. The 
second head is configured for 
body measurements where larger 
areas and heavier coatings are 
encountered. The advanced elec-
tronics of the system, in conjunc-
tion with dedicated measurement 
heads for finish and body, make 
it possible to precisely identify the 
presence of very small amounts 
of coating in the finish region 
while measuring heavier coating 
levels applied to the body of the 
container, all in one operation.

DIMENSIONAL GAUGING 
AND THICKNESS 
MEASUREMENT

Along the lines of supplying 
glass container manufacturers 
with the necessary tools to pro-
duce quality bottles that fall with-
in specification, Agr also has con-
tinually developed and enhanced 
dimensional gauging systems to 
ensure that the finish and body 
dimensions fell in line with the 
manufacturer’s specifications.  

The Dimensional Sampling 
Gauge, Series 400 (DSG400) is 
the latest generation in the line 
of high-precision dimensional 
gauging systems designed by Agr. 
While the DSG400 retains much 
of the look and feel of previous 

versions of Agr’s Dimensional 
Sampling Gauge, this ver-
sion incorporates a multiplicity 
of new hardware, features and 
capabilities that further expand 
the handling, throughput, preci-
sion, communication and meas-
urement functions of the DSG 
product line.  

Some of the most promi-
nent features incorporated in 
the DSG400 include advanced 
high pixel density, USB 3 
camera technology with opti-
mized lensing and telecentric 
optics; expanded measurement 
algorithms for multiple critical 
measurements; hands-free job 
change; and positive table posi-
tioning for enhanced thickness 
measurement. 

A major emphasis for the 
DSG400 is measurement preci-
sion. Enhanced telecentric light-
ing provides for improved edge 
shadow for the highest dimen-
sional precision and repeatability. 
This improvement is of major 
significance as it provides for 
more distinct categories and low-
ers the percent of process varia-
tion for individual measurements.

When measuring thickness, it 
is important to be able to meas-
ure material distribution over the 
complete bottle profile includ-
ing sidewall, shoulder and angled 
areas. The DSG400 provides 
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OmniLab automated measurement and testing system

The OmniLab® system offers a means to conso-
lidate and automate critical container testing and 
measurement activities in a single location, on 
one automated system. The OmniLab incorpora-
tes two powerful Agr sampling and measurement 
devices, the Dimensional Sampling Gauge 400 
and the Sampling Pressure Tester 2, into one 
totally integrated testing station. The OmniLab 

alone testing station, where operators can load 
the station with up to 48 containers for hands-
free testing, or interconnected with the produc-
tion system to receive bottles automatically from 
upstream selection devices.
Measurement/Testing Capabilities:
• Comprehensive dimensional measurements
• Weight
• Thickness
• Pressure testing
• Volume Fill/Height Measurement
Features:

• All data is mould correlated and presented in 
a single consolidated report

• Single user interface for all measurement and 
testing operations

• Capture, display and correlation of data from 
multiple devices, in one location

• Hands-free sample management

• Industry 4.0 ready communications for exi-
sting commercial process control systems

Dimensional Measurements that meet the most 
stringent dimensional measurement require-
ments of container manufacturers are performed.
• Superior precision and repeatability for all 

measurements

features, with high repeatability
• Precision 10x greater than typical container 

Measurement operations included:

OmniLab Automated measurement 
and testing system, which incorporates 
the Dimensional Sampling Gauge 400 

and the Sampling Pressure Tester 2
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high accuracy thickness meas-
urements simultaneously with 
dimensions by seamlessly incor-
porating the Agr’s Thickness 
360® measurement system. 
With its patented vision-guided, 
three-axis positioning and optical 
measurement, Thickness 360® 
can measure round and non-
round panels, tilted sidewalls or 
even corners at an accuracy, with 
optimized bottle positioning and 
additional software features that 
extend the measurement range 
making it possible to measure 

thickness over the complete body 
sidewall particularly on small 
pharmaceutical ware. 

AGR TODAY
Today, Agr’s operations 

span the globe, employing over 
200 people. Its headquarters  
and main manufacturing facil-
ity sit on a large campus in 
Butler, PA, USA, with a net-
work of worldwide sales and 
services offices. Agr maintains 
several representatives around 
the world as well. 

Finish

• Standard measurements for T, E, A, B, F, 
D, H, L, W, S, K, ID, lug start, lug diameter, 

types
ID/Bore 

measurements with contour graph 
Overall Container Dimensioning
• Body diameter/width, diameter min/max, 

searchable min/max, label panel bulge and 

more
• Pushup

Thickness Measurements are performed 
seamlessly within the systems to provide high-
precision thickness measurement over the entire 
bottle sidewall regardless of shape or location. 
• Patented vision-guided, three-axis positio-

ning and optical measurement (always ‘nor-

mal to surface’) ensures accuracy regardless 
of measurement location

• Accurate measurement on any portion of 
sidewall including tilted regions, corners, 
panels, neck and shoulder

Pressure and Volume Measurements are perfor-
med in an integrated station offering automated 
volume and pressure testing that is consistent, 
reliable and meets the most stringent industry 
requirements.
Volume Measurement:

with laboratory precision
• Three volume measurements in one; brimful, 

Pressure Testing:
• Testing to 69 bars
• Low-pressure break alert
• No job change, featuring universal seals and 

self-adjusting inserts

615 Whitestown Road
Butler, PA 16001 - USA

Tel.: +1-724-4822163

Fax: +1-724-4822767

E-mail: agrsales@agrintl.com

www.agrintl.com

AGR  
INTERNATIONAL INC.
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IS MACHINE RE-MANUFACTURING      

Expertise, experience 

and rewarding dedication

REVIMAC
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Just about a dozen years ago, 

Gilberto Volpato, Sales Manager 

& Director of REVIMAC, gave a 

speech at a meeting held at the 

glasstec Exhibition in Duesseldorf. 

He concluded this speech on a 

bittersweet note, by saying that 

one of the major problems the glass 

industry was going to be facing in 

the near future would be the “ever 

decreasing level of knowledge within 

the glass industry”.

The glass industry is, today, 
barely attractive to young 
graduates, and the replace-

ment of previous generations of 
skilled workers is getting more 

and more difficult. Furthermore, 
many decision-makers are now 
coming from activities that have 
very little to do with glass-con-
tainer making, therefore it could 

be said that Volpato’s prophecy 
regarding the “ever decreasing 
level of knowledge within the 
glass industry” has now become 
an extremely serious issue.

INVESTING IN PEOPLE AND 
EXPERTISE

In order to fight this difficult 
trend, Revimac has decided to 
go a different way as a com-
pany. They decided to invest in 
knowledgeable people, with solid 
technical background in glass 
machinery design and construc-
tion, international marketing 
experience, fresh enthusiasm and 
great motivation, independently 
from the dates shown on ID 
cards. 

The vision behind this kind 
of investment is the same that 
always inspired Revimac over the 
years, i.e. to offer outstanding 
professional support in servicing 
the container making equipment 
within the glass industry. 

This approach has proven suc-

Gilberto Volpato - Sales Manager & Director

REVIMAC
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cessful and has enabled the com-
pany to make a difference in 
regards to what is available on 
the market nowadays. It has dis-
tinguished Revimac from other 
machine builders, who are focus-
ing on standard new machines 
and dismissing re-manufactured 
machinery from their portfolio.

RECYCLING FOR BETTER 
RESULTS

In the glass industry there can 
be a couple of factors that can 
have an impact both in very good 
and bad times: the lack of plan-
ning and the shortage of budget. 
In both these cases, glass compa-
nies might tend to put together 
any types of equipment, as long 
as it can make bottles quickly and 
at the cheapest cost. 

However, to satisfy current 
specific demands, modern and 
well-equipped workshops are 
simply not enough. This is where 
re-manufactured IS machines 
could, on the other hand, still play 
a primary role. And this is why 
Revimac has treasured on their 
experienced and skilled crew, 
who can identify, inspect, evaluate 
and collect vintage machinery to 
bring it back to life. Some of the 

machinery used had been lying 
idle for years in dark warehouses 
or even forgotten somewhere in 
dusty backyards. These can now 
be recycled and used again to 
obtain fantastic results.

REVIMAC DURING THE 
PANDEMIC

This pandemic-affected period 
has had an impact on forecasts 
and budgeting, however, against 
all odds, the company is pleased 

Before re-manufacturing

Before re-manufacturing
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to report that for the next 12 
months, there are and there will 
be no less than seven IS machines 
plus several dozens of IS sec-
tion modules in their workshop. 
These are property of customers 
and were shipped to the factory 
to be re-manufactured.

Interestingly, most of the equip-
ment is not Bottero/Revimac 
brand, but originally manu-
factured by other IS machine- 
makers, such as Emhart, Heye, 
Maul Technology and, last but 
not least, GPS. 

It goes without saying that 

such tasks are not for every-
one, considering that quality is 
never compromised on and that 
Revimac re-manufactured IS 
machines are sold with the same 
warranty conditions applicable 
for new units, therefore ‘clean & 
paint service’ are not the style of 
work carried out.

CASE STUDY
The Revimac approach has 

similarly been successful in cases 
where the key factor was the need 
to avoid a dramatic downgrad-
ing of the equipment’s technical 
features by keeping the project 
affordable.

The most recent success story 
is about a new important pro-
ject in South-East Asia, where 
the skills and experience brought 
by the Italian company won 
against the apparently unbeatable 
Chinese prices. The opposition 
became less and less appealing as 
the stringent technical compari-
sons went more into details.

A great deal of preliminary 
technical support was dedicated 
to the project, resulting as par-
ticularly effective in the custom-
er’s budget-requirements assess-
ment. This brought to creative 
and technically sound solutions 
for a project otherwise hardly 
sustainable economically.  

The Revimac winning formula 
is still, and will always be, despite 
all problems during these difficult 
Covid-affected times, a well-bal-
anced combination of expertise, 
experience and rewarding dedi-
cation. 

The bitter taste of poor 
quality remains long after 
the sweetness of low price 
is forgotten

Via Mario Carraro, 19
36075 Montecchio Maggiore (VI) - Italy

Tel.: 0444-493494
Fax: 0444-492358

E-mail: revimac@revimac.com

www.revimac.com

REVIMAC SRL / 
BOTTERO GROUP

After re-manufacturing
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FURNACE TECHNOLOGY

The global demand for glass 
is quickly increasing and, 
therefore, requires the 

installation of a number of new 
plants worldwide. 

Glass Service Italy is assisting 
its clients in meeting this increas-
ing demand by designing fur-
naces optimised with Danner or 
Vello technology for the produc-
tion of hydrolytic Class I phar-
maceutical glass containers, and 
installs them all over the world.

To date, GS Italy has installed 
14 furnaces in Belarus, Iran, 
China, Russia, Pakistan, and 
India. 

CRITICAL PARAMETERS FOR 
PHARMACEUTICAL GLASS

Pharmaceutical glass produc-
tion, with glass batch based on 
boron content, has the following 
critical points:
• high melting temperature, 

1600°C;
• elevated boron evaporation 

from the batch, leading to a 
high corrosion rate in chimney 
and waste ducts, and produc-
tion of silica salt knots in the 
glass;

• increased viscosity of glass;
• greater energy consumption;
• instability of glass quality;

• greater risk for batch pollu-
tion.
These issues, combined with 

the demand for high quality 
glass, require specialised furnace 
design that allows for correct 
production and stability in glass 
quality. 

MARKET REQUIREMENTS FOR 
FURNACE PERFORMANCE
Stability of production

Every year an increased 
demand is reported for both 
quantity and quality from glass 
tube producers. Currently, 
standards are requesting for 

GLASS SERVICE
Neutral borosilicate furnaces 

for pharmaceutical tube 

hydrolytic class I (alfa50)

The global pharmaceutical 

glass packaging sector is 

growing by 6% every year
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glass tubes with increased sta-
bility in:
• OD (outer diameter) and ID 

(inner diameter);
• TH (thickness);
• bending;
• absence of bubbles and air 

lines;
• absence of stones;
• stability of batch and chemical/

physical characteristics.
To achieve this high stability 

performance, full control over the 
melting process and the forming 
process is required. 

To that end, furnace design 
should be tested in several appli-
cations and over long-term 
operation. Correct design of the 
electric booster system, bubblers, 
and all the furnace equipment, 
as well as the furnace design for 
melting and forehearth, are very 
important for good production 
and stable quality. 

Low energy consumption
GS furnaces are low consump-

tion units, meeting the market 
requirements for reduction in 
both cost and CO2 footprint. The 
preferred fuel is natural gas and 
oxygen because the furnace is a 
high temperature unit (1600°C). 
The use of natural gas and pre-
heated air is also possible, as well 
as HFO and preheated air, but is 

not recommended due to energy 
consumption.

In several oxy/gas 20 TPD (N.2 
Danner line) installations, GS fur-
naces have already achieved the 
targeted energy consumption of 
1250 Kcal/kg fossil + 0.46 KWh/
kg electric booster.

Long-term operation
Correct design combined with 

the correct refractory material 
can ensure a four-year run for 
the furnace melting area and 
forehearth.

Growth and development in the 

pharma industry combined with 

the stress related to the worldwide 

pandemic emergency has pushed the 

entire sector into an overproduction of 

hydrolytic Class I neutral glass pharma 

containers, such as vials, ampoules, 

and syringes.
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Achieving this level of per-
formance requires accurately 
engineered: refractory design, 
burner design and position-
ing, booster electrode position, 
water cooled bubbler tubes, 
temperature management, spe-
cial throat cooling technolo-
gy, and special side cooling 
technology. After a four-year 
run, 65 per cent of AZS and 
refractory materials should be 
changed, while the steel struc-
ture and equipment can be used 
for a second run.

Easy maintenance and 
management

Easy maintenance is quite 
important for four-year glass 
production stability and GS 
furnaces are designed for this 
scope because the furnace and 
its equipment require very low 
maintenance. This includes sev-
eral solutions for cleaning the 
burners and unclogging the bub-
bler that require very little main-
tenance time as all these activities 
can be done while the furnace is 
in production.

GLASS SERVICE SOLUTIONS
GS furnaces have a number 

of special solutions regarding 
refractories as well as for com-
plete design. These special solu-
tions guarantee glass quality and 
stability, low energy consumption 
and a four-year run. GS has 
designed Danner furnaces with 
two or four lines and Vello fur-
naces with two lines. Standard 
sizes are 20 TPD pull for Danner 
furnaces with two lines, 40 TPD 
pull for Danner furnaces with 
four lines, and 32 TPD pull for 
Vello furnaces with two lines 
(pull is limited by the speed of 
the tube cutting device). 

GS has also developed some 
unique equipment the furnace 
refractory design. 

Special batch chargers
Batch charger devices have a 

fundamental role in the melt-
ing process. The combination of 
the batch charger machine and 
the batch charger-area furnace 
design should guarantee low dust 
in the chimney, low boron evapo-
ration, high machine life, stability 
of glass level, and correct batch 
distribution in the melting area.

GS has developed a special 
machine design coupled with the 
furnace batch charger area. The 
machines are screw-type batch 
chargers and can operate in 2-, 
3- or 4 units, according to fur-
nace size and pull. Batch charg-
ing screw rotation speed and 
charger ton/h rate are automati-
cally managed by the process 
control system. Moreover, the 
batch charger machine has been 
engineered to have complete 
electrical insulation from the sup-
porting structure. 

Special bubblers
Bubblers fundamentally affect 

glass quality and furnace life. 
Expert design and positioning 
of bubblers are essential to avoid 
long term issues. An error in 

GS has designed Danner furnaces 

with two or four lines and Vello 

furnaces with two lines
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bubbler positioning could result 
in poor glass quality, while bad 
bubbler design may result in bot-
tom drilling, reducing the life of 
the furnace bottom to only one 
year. With bottom temperatures 
reaching as high as 1550°C in 
this furnace, bottom corrosion is 
a very real issue. 

Aiming to produce better qual-
ity glass and extend furnace life-
times, Glass Service has engi-
neered solutions to meet these 
industry-wide needs. To address 
the devastating effects of high bot-
tom temperatures, GS has devel-
oped water-cooled bubbler tubes 
designed to reduce the AZS bot-
tom temperature in the bubbler 
area and avoid the corrosion of 
bubbler tubes AZS bottom blocks. 

GS has also developed con-
stant flow technology for the 
bubbler device; this technology 
can guarantee a constant flow 
rate in the event of bubbler tube 
nozzle clogging. Additionally, in 
the case of irreversible clogging, 
the water-cooling bubbler tubes 
can be easily changed while in 
operation. The bubbler can also 
operate in both oxygen (recom-

mended) or compressed air. 
These innovations should guar-
antee a continued bubbling ser-
vice for the entire furnace life. 

Special molybdenum electrodes 
holder

Electrode holders also require 
specialised design and cool-
ing due to high temperatures 
(1550°C) in the furnace bot-
tom. GS has developed its own 
molybdenum electrode holders 
with a strong, high-temperature 
resistant cooling head, and inte-
grated double high efficiency 
cooling technology + com-
pressed air. 

The high-temperature, stress 
resistant head allows the elec-
trode holders to operate at very 
high temperatures. Meanwhile, 
the use of high cooling rate 
water technology reduces the 
temperature of the electrode 
AZS block, avoiding glass leak-
age and block corrosion. The 
double cooling (water and air) 
electrode holders can be used 
separately; with water during 
normal operation; and with air 
in emergency conditions.

Special burners and burner oxy-
gas skids

Oxy-gas burners have a spe-
cial role in the borosilicate glass 
melting process, they have to 
guarantee: correct flame pattern 
distribution, low boron evapora-
tion from glass surface, and easy 
maintenance.

GS oxy-gas burners, their size, 
their number, their position in 
the combustion chamber, and 
the burner blocks are designed as 
one unique system. The burners 
also have double impulse tech-
nology allowing for adjustable 
flame length. 

Burner skids and gas/oxy 
rate stability are two of the most 
important devices for borosili-
cate furnaces. The combustion 
skid should guarantee the correct 
combustion ratio of natural gas 
and oxygen. The melting process 
and the redox value of the batch, 
as well as boron evaporation, are 
very sensitive to the stability of 
this parameter. 

GS developed the skid as a 
standard unit, each controlling 
three burners sections with inde-
pendent flow control for natural 
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gas and oxygen. The flow control 
has a high accuracy rate inte-
grated with mass flow calculation 
for both gases. The design also 
includes a compressed air section 
to cool burner nozzles in the case 
of a shut-down due to mainte-
nance or an emergency. 

Process control system
The process control system 

allows real-time monitoring of: 
high precision temperature read-
ing, stability of process control 
loops, high precision in mass 
flow control, advance capabil-
ity calculation, trend advanced 
management for all process vari-

ables, management of historical 
and real time alarms, easy and 
intuitive HMI (Human Machine 
Interface), and main loop redun-
dancy for emergency control in 
case of a DCS failure. 

Performance of these functions 
is managed by the DCS HC900 
Edge from Honeywell with inte-
grated PC Scada Citec with dou-
ble screen (single or multiple 
PCs) and two local displays; a 
group of P108 Eurotherm instru-
ments is installed for redundancy.

The process control system 
also manages all the furnace 
machines: batch chargers, glass 
level, bubblers, electric boosters, 

combustion, furnace 
pressure control, cool-
ing, etc. 

All machine controls 
and control loops are 
integrated into a single 
process control system. 
With this solution, the 
advanced and integrated 
furnace process control 
strategy is managed as 
a whole. 

Strict safety protocols 
are in place for opera-
tors and furnaces in 
the event of an emer-
gency, including restart-
ing after a black-out. 
Additionally, the SIL2 
capability safety level 
has been designed to 
meet EU and USA mar-
ket standards. 

Full process control 
procedure 

Any mismanagement 
of raw materials or melt-
ing conditions can intro-
duce persistent defects 
in the glass. Glass qual-
ity can only be guar-
anteed if there is strict 
control over the entire 
production process. As 
such, training is an inte-
gral part of GS customer 
service process. 

To ensure customers are fully 
trained in process control proce-
dure, GS has assembled a team of 
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specialists with many years expe-
rience working with borosilicate 
glass tube hydrolytic class I glass.

GS training services include: 
assessing the actual status of 
customers’ internal procedures, 
training on quality control proce-
dures, ranging from raw materi-
als to final products, and training 
on chemical and physical labora-
tory tests and procedures. 

CONCLUSION
Glass Service Italy, with more 

than 14 fully successful instal-
lations worldwide, is the only 
furnace manufacturer with long-
term experience in borosilicate 
pharmaceutical glass tubing 
hydrolytic class I (alfa 50). 

GS designs specialised equip-
ment/machines and technology 
for these unique furnaces, engi-
neered for low energy consump-
tion and minimal maintenance. 

GS is also able to provide 
technological training as part of 

customer service, ensuring high 
quality support and excellent suc-
cess rates. 

Via Cascina Lari

56028 San Miniato (PI) - Italy

Tel.: +39-0571-4442

Fax: +39-0571-417051

E-mail: glass-service@glassservice.it

www.glassservice.it

GLASS SERVICE SRL

Batch house – 

Raw material delivery
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The appearance and colour 
scheme of a glass forming 
machine were typically driv-

en by its function, where paint 
had the function of a protec-
tion layer, the look of the equip-
ment was not really considered. 
Machines were painted typically 
in grey. Grey inside, grey outside, 
knowing that a machine will look 
grey after a period of production 
anyway.

When glass plants buy an 
Emhart IS machine today, they 
are buying into a tradition of 
excellence and innovation that 
stretches back for over 100 

years. The machines in use today 
are the direct descendants of 
the first IS machines created 
by Hartford-Empire, Emhart’s 
predecessor, in 1924. Although 
the underlying method of form-
ing glass into containers was 
improved in countless ways 
since, it remains essentially the 
same appearance.

OUTSTANDING IN 
PERFORMANCE AND LOOK 
– AND TECHNOLOGY OF 
COURSE

When Emhart launched the 
all-electric, all-servo NIS form-
ing machine in 1999, it was 
decided to send a strong signal 
that this was the start of a new 
era. Outstanding in performance 

BUCHER EMHART GLASS

Bucher Emhart Glass, the leading supplier of machinery  

and equipment to the glass container industry, has announced an  

all-new colour scheme for its forming machines.

New colour scheme for 

all forming machines
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and look. The NIS was the first 
and only machine of its kind: 
Special in its functional combi-
nation of mechanical and servo 
driven equipment, unique in its 
performance. This uniqueness 
was illustrated by its look for 
each machine delivered, buying 
an art work from the Swiss artist 
Andi Lutzi. 

Now, Emhart is taking a more 
inclusive approach, launching 
technologies with outstanding 
performance, from glass forming 
to inspection, as Emhart calls it 
‘The End to End Technology’. 
Every machine is vital to the 
plant where it is installed, and 
every customer, no matter where 
they are or which machine they 

choose, should feel the same 
sense of pride, in performance 
and appearance. 

Based on Emhart’s corporate 
colours of red and white, the 
new style gives a smart, dynamic 
look that will enhance any factory 
floor. The new colour scheme will 
be included on all new machines 
from 1 January 2021.

“We are proud of our heritage 
at Emhart, and we would like our 
customers to feel part of it too,” 
says Matthias Kümmerle, Vice 
President Technology at Bucher 
Emhart Glass. “With this new 
appearance, we are making our 
machines stand out on the shop 
floor, just as they stand out in the 
market.” 

Hinterbergstrasse 22A - PO Box 2251

Ch-6312 Steinhausen - Switzerland

Tel.: +41-41-7494216  marlen

Fax: +41-41-7494271

E-mail: webmaster@emhartglass.com

www.emhartglass.com

BUCHER EMHART 
GLASS
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SPECIAL ANNIVERSARY

ZIPPE
The future of batch plant 

technology – today

100 YEARS OF PASSION 
AND FASCINATION 
FOR GLASS

ZIPPE Industrieanlagen, an 
independent family owned- and 
run company, has been serving 
the International Glass Industry 
for 100 years. Right from the 
beginning, the company has 
always been dedicated to the 
design and manufacture of plants 
and machinery that help to cre-
ate optimal melting material for 
fascinating glass products.

Many changes and improve-
ments have taken place in the 
glass industry over the years, such 

as the first batch chargers, the 
first fully-automatic batch plants 
for the glass industry, the first 
internal cullet return systems, the 
first batch preheating systems and 
most modern process control sys-
tems including plant-wide auto-
mation concepts nowadays.

ZIPPE’s aim is to continue 
to provide innovative, outstand-
ing and economic solutions for 
customers to help to secure their 
success and sustainability.

ZIPPE’s core business is the 
development and construction of 
batch and cullet systems. As pio-
neers in its branch of industry, 

the company has been involved 
in key developments in the glass 
industry from the very outset. 
And this is why the company’s 
name is being used in many 
countries as a synonym for dif-
ferent technologies in the batch 
and cullet processing sector: ‘It’s 
a ZIPPE’.

PARTNER TO THE INDUSTRY
“We regard ourselves as a 

reliable partner to our custom-
ers and have at our disposal 
the expertise and capabilities to 
deliver projects of any magni-
tude. At the same time, our cus-
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With its incredible company history, and the fourth generation of 

the Zippe family running the business, ZIPPE Industrieanlagen can 

certainly say that it knows its way around handling raw materials and 

cullet for the glass industry. In this article we take a look at some of 

the skills of the company, and how its name is used as a synonym for 

different technologies in the batch and cullet processing sector.

tomers hold in high regard our 
flexibility with which we are able 
to respond quickly to different 
requirements and current trends 
with the appropriate portion of 
creativity and innovation spirit. 
This has made us a preferred 
supplier for industry leaders.”

“As one of the few full-service 
providers in our industry, our 
spectrum covers all service ranges 
within plant construction – engi-
neering, planning, design, pro-
duction, automation technology, 
installation, site management for 
all disciplines, commissioning, 
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training for your personnel, and 
services for ongoing operation.”

EVERYTHING FROM A SINGLE 
SOURCE
High quality batch produces high 
quality glass

ZIPPE batch plants ensure 
that the batch for every glass 
type is fed fully automatically 
into the furnace with the exact 
consistency and homogeneity 
needed, at the required amount 
and at the right point in time – 
24 hours a day, every day.

Systems exactly to size
ZIPPE teams of experts 

ensure smooth and on-schedule 
realisation of every order – also 
as turnkey solutions if required, 
channelling all efforts into con-
tinual development, innovation 
and safety so that this remains 
the case in the future.

Powerful software and hardware 
systems

State-of-the-art control tech-
nology is a key part of the opti-
mal operation of a batch plant. 
After all, it is responsible for the 
efficient, reliable and reproduc-
ible operation of a system.

It is for this reason that ZIPPE 
gives very special significance 
to the development of powerful 
software and hardware systems. 
Nearly 50 of company employ-
ees are realising next generation 
automation and control systems, 
allowing the company to carry 
out complete control develop-
ment and realisation in-house.

This, in turn, enables ZIPPE 
to guarantee customers tailor-
made and flexible solutions, 
and subsequently to provide the 
speedy and effective support 
expected of production compa-
nies today.

A 24-hour support service 
enables customers to phone 
or email an expert around the 
clock, who is granted access 
to control systems online once 
a secure connection has been 
established.

RECYCLING REPLACES 
VALUABLE RAW MATERIALS
Scraping conveyors – factory 
cullet processing 24/7

Glass production always gen-
erates a certain fraction of glass 
waste. Scraping conveyors are 
used to deliver the still hot glass 
drops or filaments back to pro-
duction. They are positioned 
under the moulding machine 
and guarantee continual hot 
glass recycling around the clock 
almost without any deployment 
of personnel.

ZIPPE scraping conveyors are 
aligned exactly to the require-
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ments of customers. Their length 
and design is based on the drop 
points of the hot glass waste. 
Nowadays scraping conveyors 
represent the foundation for 
automatic factory cullet process-
ing plants.

GLOBAL DEPLOYMENT
ZIPPE supervisors and pro-

ject engineers are realising 
projects across the globe. For 
steel structures and buildings, 
the company works closely with 
local providers and engineering 
consultants. Core components 
are installed on site by ZIPPE 
experts who have undergone 
specialist in-house training. 
Customers benefit from their 
many years’ experience on most 
diverse construction sites across 
the globe. In parallel, our soft-
ware specialists provide support 
for the control systems provid-
ing smooth interaction between 
mechanics and electrics. 

Capacity increase and new 
recycling plant for Sotuver

Tunisian company Sotuver is a manufacturer of hollow glass containers 
for the food industry, active since 1967. The listed company produces 

its site in Djebel Oust (30 km south of Tunis, Tunisia) for the North African 
market, Western and Central African countries, as well as the South 
European market. Up to now, the production capacity of the two furnaces 

emerald green and antic green.

then at the old plant site within Tunis.
In view of the ever increasing demand, Sotuver approached ZIPPE in 
June 2019 with the new project ‘batch preparation of new furnace 3’. The 
new furnace should have a total production capacity of 110,000 tons per 
year (300 t/d), with a cullet portion of about 15%. Production is to be car-
ried out on four IS-lines. The new furnace will be built directly next to the 
two existing melting furnaces.
In March 2020, ZIPPE received the order to supply the batch house, batch 
transport, and cullet return system. Moreover, ZIPPE also received the 
order for the planning and supply of a recycling plant for post-consumer 
glass cullet with a capacity of 360 t/d. Both plants are expected to be 
commissioned in July 2021. ZIPPE is in charge of the overall planning of 
the plants, supplying the equipment, the electrical control system, as well 
as providing support during the installation and commissioning period. 
The steel works and installation works will be provided locally.
The new batch house consists of 17 silos in total. For one part these silos 
are fed by mechanical transport and for the other part they are fed pneu-
matically by silo trucks or a pneumatic sender system. ZIPPE is paying 
special attention to a high redundancy for the charging possibilities with 
regards to this project. Raw materials are weighed through an additive 
weighing process and are conveyed into a mixer by a discharge belt. 
The mixer has a volume of 1,875 litres and is supplied by ZIPPE. Batch 
transport is carried out by a conveying belt system into both dog houses 

For the cullet return system, ZIPPE is supplying a scraping conveyor for 
the charging of hot cullet, as well as a main crushing station, among other 
equipment.
Sotuver already has a cullet post-consumer recycling plant in operation 

essential component of the new post-consumer glass recycling plant, 
ZIPPE is installing two roller crushers, a magnet drum, and an eddy cur-
rent separator, as well as a screen tray with CSP sorting level.

Alfred-Zippe-Strasse - PO. Box 1665 

D-97866 Wertheim/Main - Germany 

Tel.: +49-9342-804-0 

Fax: +49-9342-804138

E-mail: info@zippe.de 

www.zippe.de

ZIPPE 
INDUSTRIEANLAGEN 

GMBH 
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INTRODUCTION
Oxygen staging is a 

recognized technique 
for adjusting oxy-fuel 
flame properties by delay-
ing introduction of a por-
tion of the combustion 
oxygen into the burner 
flame as it discharges into 
the furnace. While ben-
efits such as increased 
flame length and lumi-
nosity, and reduction of 
NOx emissions can be 
achieved through oxy-

gen staging, reduction in flame 
momentum and inefficiencies 
in fuel/oxygen mixing have his-
torically been problematic when 
attempting to extend the pro-
portion of staged oxygen above 
about 50-70 percent of the stoi-
chiometric oxygen requirement. 
Recent advance ments in fuel 
and oxygen mixing control by 
an Air Products research team 
have, however, led to the devel-
opment of a new burner technol-
ogy, Cleanfire® HRx™, capable 
of staging nearly 100 percent of 

AIR PRODUCTS
Optimization of energy 

efficiency, glass quality and 

NOx emissions in oxy-fuel glass 

furnaces through advanced 

oxygen staging

Dr. Mark D. D’Agostini 
Manager, Combustion Technology Development

Mr. Bill Horan 
Commercial Technology Lead, Glass Applications

AIR PRODUCTS, ALLENTOWN, PA, USA

In this article – first 
presented at the 79th 
Conference on Glass 
Problems – Air Products 
shows us how their 
research team have 
developed a new burner 
technology, Cleanfire® 
HRx™ Burner, capable 
of staging nearly 100 
percent of the burner 
oxygen while maintaining 
flame momentum and 
preserving optimal fuel/
oxygen mixing. The 
article also presents the 
operational properties 
of the HRx burner, 
along with commercial 
demonstration results.

FURNACE TECHNOLOGY
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the burner oxygen while main-
taining flame momentum and 
preserving optimal fuel/oxygen 
mixing. Results of several recent 
commercial installations of the 
HRx burner have indeed verified 
the ability to attain higher melt-
ing efficiency, lower NOx emis-
sions and greater flame length 
control than prior art staged oxy-
fuel burners, while also reducing 
foam formation, thereby leading 
to more efficient removal of glass 
defects in the refining section of 
the melter. Operational proper-
ties of the HRx burner are intro-
duced, and commercial demon-
stration results are presented. 

OXIDIZER STAGING 
BACKGROUND AND 
PRINCIPLES

Oxidizer staging, i.e. the 
delayed introduction of a por-
tion of combustion oxidizer (air 
or oxygen) into a reactive fuel-
oxidizer mixture, first gained 
widespread commercial accept-
ance in the 1970s and 1980s as 
a means of reducing NOx emis-
sions in fossil-fuel, particularly 
coal-fired, power boilers. So, 
while this technique was known 
in the combustion art, by the 
time oxy-fuel combustion made 
its debut in glass melting around 
1990, the top priorities for first 
generation oxy-fuel burners were 
safety and longevity. Moreover, 
first gen oxy-fuel melters typically 
led to NOx reduction exceeding 
70 percent relative to air-fuel 

firing, so secondary NOx reduc-
tion via techniques such as oxi-
dizer staging did not initially have 
a strong commercial pull. This 
soon changed as multiple com-
bustion equipment and industrial 
gas suppliers entered the oxy-fuel 
burner market seeking competi-
tive advantage. 

By forcing the flame to oper-
ate sub-stoichiometrically over a 
substantial portion of its length, 
the peak flame tempera ture 
becomes much lower than in a 
non-staged flame. This fact, and 
the concurrent separation of fuel 
nitrogen and oxygen that occurs, 
are the factors responsible for 
NOx reduction. While result-
ant NOx emissions are strongly 
influ enced by conditions within 
the furnace, particularly air in-
leakage, flame-to-flame interac-
tions and batch nitrates, NOx 

reduction of the order of 40-50 
percent between non-staged and 
highly staged (50 percent oxygen 
or greater) flames has frequently 
been achieved. Moreover, dur-
ing early development of oxygen-
staged burners for glass melting, 
it became apparent that benefits 
beyond NOx reduction were also 
attainable through staging. These 
included independent control of 
visible flame length, flame lumi-
nosity and biasing the direction 
of flame radiation. While the first 
of these O2-staging effects, con-
trol of visible flame length, was 
easy to anticipate due to the tem-
porary oxygen deprivation of the 
flame, the 25-30 percent increase 
in visible flame length achieved 
by staging up to 50 percent of 
the combustion oxygen was nev-
ertheless surprisingly large. The 
practical benefit of this feature is 

Figure 1: Graph showing radiation spectra for oxy-fuel flames 

without oxygen staging and with oxygen 70 percent staging

Figure 2: 

Illustration 

of principal 

of directional 

radiation created 

by staging oxygen 

beneath a fuel-rich 

flame

FURNACE TECHNOLOGY
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that it provides furnace operators 
a convenient means for optimiz-
ing flame shape while maintain-
ing constant energy input to the 
melter. 

Luminosity effects due to stag-
ing are especially evident for oxy-
natural gas flames. This is so 
because flame luminos ity comes 
principally from blackbody 
radiation of carbon-rich nano- 
particles known as soot, and 
methane (principal component of 
natural gas) has the lowest soot-
ing propensity of all commonly 
occurring hydrocarbons. Hence, 
any in cremental increase in soot 
formed during methane com-
bustion has a more pronounced 
effect on flame radiation than a 
comparable increase in a higher 
sooting fuel, such as ethane, pro-
pane or butane, for example. 

Soot formation (nucleation) 
and growth occur at high tem-
perature in reducing environ-
ments through the influence of 
soot precursors, such as benzene 
and acetylene, that are formed 
during fuel pyrolysis [1,2]. These 
processes, which are largely 
endothermic, require sufficient 
time at elevated temperature to 
overcome strong C-H bonds that 
stand in the way of soot for-
mation. Hence, the greater the 
time spent in a strongly reducing 
environment prior to addition of 
stoi chiometric oxygen, the more 
soot is likely to be formed in the 
flame. While we have not directly 
measured either the soot concen-
tration or resultant flame emis-
sivity, we have indeed measured 
radiation from oxy-fuel flames 
having different levels of oxy-
gen staging. Example results are 
provided in Figure 1 as relative 
flame radiance vs wave length. 
Note that the radiation spectra 
for a non-staged flame and one in 
which 70 percent of the oxygen 
is staged are qualitatively similar 
except in the range from 600 to 
approximately 1300 nm, which 
comprises parts of both the vis-

ible and near infrared regions. 
In this domain, where the effect 
of blackbody radiation coming 
from soot is quite prominent, 
radiance from the highly-staged 
flame is an order of magnitude 
higher than from its non-staged 
counterpart.

Absent from the above dis-
cussion, however, is the detail 
of how the staged oxygen is 
introduced into the flame. If 
the staged oxygen is introduced 
beneath the flame then, as illus-
trated in Figure 2, soot oxidation 
on the flame underside results 
in a highly luminous zone hav-
ing an unimpeded visible path to 
the glass surface, and a partially 
obstructed up ward path. Clearly, 
this has the potential for enhanc-
ing flame-to-glass heat trans-
fer rates while simultaneously 
reduc ing flame-to-crown heat 
transfer. We have in fact repeat-
edly observed the proper use of 
“under”-staged vs non-staged 
flames translate into lower crown 
temperatures, higher production 
rates, higher efficiency and/or 
higher glass tempera tures; the 
latter of these benefits typically 
leading to lower rates of glass 
defects [see Ref. 3, for example]. 
Measurements on the directional 
biasing of flame radiation are 
presented in Figure 5 and are 
discussed in a subsequent sec-
tion.

PRACTICAL CHALLENGES 
IN IMPLEMENTATION OF 
STAGING

The top priorities in all oxy-
fuel burner designs is durability 
and particularly the avoidance of 
frequent maintenance and cat-
astrophic failure, either to the 
burner or furnace. To this end, 
the potential side effects of oxy-
gen staging must be understood. 
In the interest of brevity, two are 
mentioned herein; 1) flame lick-
ing within the burner block and 
2) flame lofting. 

Conventional oxy-fuel burn-

er design is of the non-premix 
type in which the first contact 
between fuel and oxygen occurs 
at the burner nozzle. Fuel is 
thus ignited at or near the ini-
tial point of oxygen-fuel mixing, 
and the flame begins to acceler-
ate through a “pre-combustor” 
channel that spans from cold face 
to hot face within the refractory 
burner block (see Figure 3). Note 
how a thin, annular stream of 
oxygen forms a separation barrier 
be tween the high temperature (> 
5000°F) oxy-fuel flame sheet and 
the refractory wall. Oxygen is, 
however, progressively consumed 
as the gases flow from nozzle 
to the pre-combustor discharge 
plane at the hot face, gradu ally 
diminishing the protective bar-
rier.

It is thereby apparent that if 
too much oxygen is diverted to 
another passage for staging pur-
poses, a point will be reached 
wherein the flame begins licking 
the wall of the pre-combustor 
(see Figure 4). If this situation 
remains undetected/uncorrected, 
the burner block will eventually 
suffer high-temperature damage, 
with the risk of a catastroph-
ic block failure that could alter 
tra jectory of the oxy-fuel flame, 
leading to a variety of unintended 
consequences.

Since in a stoichiometric oxy-
methane flame, the ratio of oxy-
gen to fuel mass flow rate is 4.0, 
oxygen staging has the poten-
tial to substantially reduce flame 
momentum. Moreover, momen-
tum transfer from the flame to 
the surround ing gases occurs as 
the flame penetrates through the 
combustion space, further low-
ering flame momentum. So, as 
the flame is hotter and, hence, 
less dense than the surrounding 
furnace atmosphere, a maximum 
staging level is ultimately reached 
wherein the flame’s buoyancy 
overcomes its momentum, and 
the flame begins to turn upward 
toward the crown, leading to high 
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crown temperatures and possible 
crown damage. 

Our experience with early gen-
eration staged burners indicates 
that, depending upon factors such 
as burner firing rate and place-
ment within the furnace, the max-
imum oxygen staging level after 
which one or both the foregoing 
limita tions occur is in the 50-70 
percent range, sometimes lower. 
That said, exploratory work car-
ried out by our R&D team sug-
gested that further performance 
benefits could be realized if these 
limits could be safely overcome. 
The results of this explor atory 
effort, as summarized in the fol-
lowing section, culminated in the 
development of new burner tech-
nology with expanded staging lim-
its and functionality. 

DRIVERS FOR EXPANDING 
THE ROLE OF OXYGEN 
STAGING

Two principal factors drove 
our en gineering development 
to overcome and expand burn-

er oxygen staging capabilities. 
Firstly, as summarized in Figure 
5, our laboratory data on direc-
tional biasing in flame radiation 
from a commercial-scale oxy-fuel 
burner with under-flame oxygen 
staging indicated a substantial 
increase in the ratio of downward 
to upward flame radiation could 
be realized by increas ing staging 
beyond the perceived maximum 
range of 50-70 percent. Based 
on the foregoing discussion, 

this alone should afford greater 
protection to the furnace crown 
while further increas ing flame-
to-glass heat transfer, reducing 
NOx and expanding flame length 
control. 

A second, and ultimately 
stronger, motivation toward ena-
bling “extreme” levels of oxygen 
staging is the tendency for surface 
foam to form in oxy-fuel melting 
tanks. Most investigations into 
the root cause of increased pro-
pensity for foaming in oxy-fuel 
glass furnaces focus on the high-
er atmospheric moisture content 
of oxy-fuel combustion prod ucts 
(~55 vol%) vs air-fuel combus-
tion products (~15 vol%). It has 
in fact been shown by several [4 
– 6] researchers that the solubil-
ity of water in molten glass leads 
to higher equilibrium water con-
centration in glass produced in 
oxy-fuel furnaces. As it relates to 
foaming, water vapor displaces 
other fining gases, particularly 
SO2, leading to a higher rate of 
bubble formation/evolution for a 
fixed amount of sulfate, resulting 
in a higher driving force for sur-
face foam formation, particularly 
in soda-lime glass. 

Figure 3: Illustration of primary oxygen shield between 

developing flame and walls of pre-combustor within burner 

block for a moderately staged flame

Figure 4: Illustration of oxygen depletion within 

pre-combustor and subsequent block overheating 

for an excessively staged flame

Figure 5: Ratio of 

downward vs upward flame 

radiation versus staging 

percentage from laboratory 

measurements of an oxy-

fuel flame with under-flame 

oxygen staging 

FURNACE TECHNOLOGY
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Once formed, foam acts as an 
insulating barrier to heat transfer 
between the combustion space 
and molten glass that reflects 
incident thermal energy to the 
crown and other walls of the 
melting tank. Numerous dele-
terious effects ensue, including 
crown overheating, loss of ther-
mal energy to the flue gas, cool-
ing of the glass leading to break-
down of sec ondary glass flows 
and, consequently, reduction of 
molten glass residence time lead-
ing to retention of impurities 
and higher product defect rates. 
Moreover, the foam is known to 
be highly corrosive to most side-
wall refractories and can lead to 
rapid loss of refractory near the 
metal line (see Figure 6). 

Before delving further into the 
foam problem, it is necessary to 
divide glass surface foam into 
the following two funda mental 
categories: 
1. Primary Foam is formed from 

the release of carbon diox-
ide gas from batch carbon-
ates, generally occurring in the 
melting zone of the furnace at 
temperatures between about 
900 and 1300°C. 

2. Secondary Foam is produced 
in the fining zone where it 
is driven through the release 
of sulfur dioxide from batch 
sulfates at temperatures above 
1400°C. Importantly, the rate 
of gas evolution increases with 
increasing glass temperature.

As the presence of secondary 
foam generally leads to more 

problematic consequences to 
glass product quality, our dis-
cussion is hereafter limited to 
this class of foam. Following an 
overview of factors leading to 
secondary foam formation and 
mitigation, our attention is fixed 
on techniques for foam interven-
tion through combustion control. 

SECONDARY FOAM 
OVERVIEW

Addition of sulfates to the batch 
is a common means of promoting 
the release of glass impurities in 
the fining zone of a glass melter. 
Outgassing of the sulfates at glass 
temperatures exceeding 1400°C 
produces sulfur dioxide bubbles 
that rise to the surface along 
with other dissolved gases that, 
if not removed, would contribute 
to defects in the final product. 
Foam formation and (relative) 
stability is the result of a complex 
and dynamic balance between 
gas bubble formation, rise rate 
and evolution versus liquid drain-
age from foam cells. This balance 
depends on coupled effects of 
numerous fac tors including batch 
sulfate concentration, glass tem-
perature, atmospheric moisture 
content, molten glass viscosity 
and surface tension [4-6]. 

Approaches to secondary foam 
mitigation span a variety of tech-
niques including control of cullet 
quality/quantity, modification of 
batch sulfate concentration (or 
other fining agents) and intro-
duction of surface active rea-
gents such as sodium sulfate or 
sodium/potassium hydroxide [7, 

8]. One further foam mitiga-
tion technique of present inter-
est is introduction of reducing 
agents such as coal, coke or oil 
into the batch, whose effect on 
redox reactions in the batch and 
melt is believed to subsequently 
influence decomposition of sulfur 
compounds in the fining zone 
[9]. The method has spawned 
attempts at introduction of local-
ly-reducing gaseous atmospheres 
adjacent to the secondary foam 
surface which, although operat-
ing on a different principal, has 
shown potential benefits toward 
foam reduction. Laimbock [4] 
and others have, for example, 
suggested the effect in switching 
from an oxidizing to a reduc-
ing gas atmosphere above the 
foam surface is to alter the con-
centration of surface active spe-
cies in foam lamellae. These, in 
turn, introduce surface tension 
gradients that directly lead to 
accelerated liquid drainage via 
Marangoni flows, thereby upset-
ting the foam’s self-stabilizing 
forces and leading to diminishing 
or destruction of the foam layer. 
One key finding of the Laimbock 
study was that an atmosphere 
comprising 1 vol% carbon mon-
oxide markedly reduced foam 
levels in lab experiments, whereas 
an atmosphere comprising 0.1 
vol% carbon monoxide had mini-
mal effect [4]. Elsewhere, Rough 
[9] in US Patent No. 3,350,185 
claimed that destabilization of 
foam could be produced by peri-
odically alternating the adjacent 
gas atmo sphere between oxidiz-
ing and reducing, suggesting the 
foam de-stabilizing effect was a 

Figure 6: Illustration of the deleterious consequences of 

surface foam in a glass melting furnace. Photo from [10]
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function of the regular pertur-
bation of the glass surface ten-
sion rather than the properties of 
either the oxidizing or reducing 
equilibrium state.

EXTENDING OXYGEN 
STAGING LIMITS AND 
ATTACKING FOAM: THE 
CLEANFIRE® HRx BURNER

The aforementioned challenges 
associated with increasing staging 
limits, depletion of the primary 
oxygen “barrier” between flame 
and burner block pre-combustor, 
and loss of flame momentum, 
were systematically addressed 
and re solved, respectively, by 1) 
developing a new burner nozzle 
that delays oxygen-fuel mixing 
within the pre-combustor and 2) 
adjusting both the overall flame 
momentum and the ratio of flame 
to oxygen staging momentum to 
substantially inhibit flame buoy-
ancy. The functional improve-
ments have led, in practice, to 
the routine utilization of staging 
levels exceeding 95 percent of 
the combustion oxygen without 
either block overheating or flame 
lofting. Moreover, in view of the 
need to address the challenge of 
controlling secondary foam, the 
new HRx burner incorporates 

both under-flame and over-flame 
staging passages (Figure 7), as 
well as on-burner valves (Figure 
8) for convenient adjustment of 
oxygen stag ing level (percent 
of total oxygen) and direction 
(under-staged, over-staged or 
combination of both). These 
added dimensions of control ena-
ble the HRx burner to be oper-
ated in one of three basic modes: 
• Melt Mode: Using under-

flame staging to generate a 
long, stable flame with lumi-
nous underside for high inten-
sity melting

• Foam Control Mode: Using 
over-flame staging to maxi-
mize soot production and CO 
emissions beneath the flame 
for de-stabilizing secondary 
foam

• Split Mode: Using a combi-
nation of over- and under-
flame staging to produce a 
high momentum and highly 
luminous flame for ensuring 
both flame stability and high 
melting efficiency in strongly 
turbulent environments 

Adjustment of the HRx burn-
er’s staging mode (i.e. direction) 
valve can be performed manually 
or remotely using (for example) 

a pneumatic actuator; the latter 
option being convenient if peri-
odic switching between modes is 
desired. 

With respect to the Foam 
Control mode of operation, espe-
cially in view of prior art find-
ings emphasizing the need for 
substantially reducing conditions 
in contact with the glass sur-
face, laboratory measurements 
were made of CO concen tration 
approximately 2 ft beneath the 
flame while the burner was firing 
at 6 MMBTU/hr. A photo of the 
flame/sam pling apparatus is pro-
vided in Figure 9, and the result-
ant CO concentration as a func-
tion of distance from the burner 
block hot face is shown in Figure 
10. Note the dense concentration 
of soot beneath the flame and 
the persistently high CO concen-
tration along the flame length, 
reaching a peak of approximately 
10 vol% at 8 ft from the hot face. 
It must also be mentioned that 
the burner overall O2:CH4 ratio 
for these tests was 2.08, and that 
no CO was present in the exhaust 
gases leaving the furnace. Hence, 
complete mixing and reaction of 
the CO/unburned fuel with O2 
was achieved over the latter por-

Figure 7: Photo of Cleanfire® HRx burner from 

burner block hot face

Figure 8. Photo of Cleanfire® HRx burner 

from back of burner showing oxygen 

staging control valves

FURNACE TECHNOLOGY
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tion of the flame (between about 
10 and 16 ft from the hot face).

Beyond the added versatil-
ity due to the multiple staging 
modes, the enlargement of the 
safely attainable oxygen stag-
ing percentage substantially 
increased the degree of inde-
pendent control of flame length 
from roughly 25-30 percent of 
the non-staged length for 50 per-
cent staging to approximately 100 
percent of the non-staged length 
for 95 percent staging. This was 
all ac complished without chang-
ing the thermal power output of 
the burner. Additional practical 
performance benefits of the new 
burner technology are highlight-
ed in the following summary of 

commercial performance. 

HIGHLIGHTS OF 
COMMERCIAL 
DEMONSTRATIONS

Performance summaries from 
two commercial demonstrations 
of the HRx burner will serve to 
confirm the positive effect of the 
enhanced operational flexibility 
incorporated into its design.

Demonstration 1
The first demonstration pre-

sented herein was at a 400 TPD, 
cross-fired, amber container 
glass furnace with incumbent Air 
Products’ HRi burners (maxi-
mum of 70 percent under-stag-
ing) that were entirely replaced 
with HRx burners. Key perfor-

mance metrics established by the 
customer were fuel consumption, 
glass defects and NOx emissions. 
Prior to presenting results, it is 
instructive to visually compare 
the appearance of the HRi and 
HRx burner flames (Figure 11) 
to illustrate the effect of higher 
under-staging on flame lumi-
nosity. Note the more luminous 
underside to the HRx flame and 
the greater stratification apparent 
between the luminous, lower por-
tion and the sooty, upper portion. 
The former aspect (luminosity 
increase) is responsible for deliv-
ering higher rates of flame radia-
tion to the glass, while the lat-
ter aspect (higher concentration 
of soot) enables greater shield-
ing of the crown from flame 
radiation. Note also that there 
is no lofting of the HRx flame, 
even though it is essentially fully 
staged. This confirms the effec-

Figure 9: Photo of laboratory measurements 

of CO concentration below an oxy-fuel flame 

with over-flame oxygen staging 

Figure 10: Results of laboratory 

measurements of CO concentration 2ft 

below an oxy-fuel flame with over-flame 

oxygen staging

Figure 11: Photos showing side views of HRi (left) and HRx 

(right) burners with emphasis on higher soot concentration 

above/higher flame luminosity below the HRx flame
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tiveness of changes in flame and 
staging momentum (previously 
mentioned) on improving flame 
stability. 

Figure 12 highlights the foam 
reduction afforded by the HRx 
burner. The burner shown in the 
right-hand photo (and operating 
in the Foam Control mode) was 

installed in a down-tank location 
where an HRi burner had been 
removed at an earlier date. The 
removal of surface foam appar-
ent from the right-hand photo, 
together with the enhanced 
luminos ity/radiation of the HRx 
Melt mode flame, were the major 
factors driving improved melter 

performance and product qual-
ity as summarized in Table 1. 
Note that data were averaged 
from several months of opera-
tion before and after the HRx 
installation to accurately quantify 
the effect of the HRx burners on 
melter performance.

Demonstration 2
The second demonstration of 

the HRx burner was at a 290 
TPD flint container glass furnace 
operating with nine HRi burners. 
Foam had been a historic problem 
at the furnace, so the customer 
decided to trial two HRx burn-
ers, one natural gas and one fuel 
oil, at the location of peak foam 
near the bubblers. Both burn-

Figure 12: Clearing of secondary foam with HRx burner in Foam Control mode 

at 400 TPD amber container glass melting furnace

Figure 13: Clearing of foam around bubblers with HRx burners 

at 290 TPD flint container glass melting furnace

Table 1

FULL CONVERSION OF HRi TO HRx BURNERS  
AT 400 TPD AMBER CONTAINER GLASS FURNACE

FURNACE TECHNOLOGY
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ers were operated in the Foam 
Control mode with essentially full 
staging. Initial foam thickness 
was approximately 2 inches as 
depicted on the left-hand side 
of Figure 13. Post HRx instal-
lation, the foam was reduced by 
about 90 percent as is evident 
in the photo on the right side 
of the same figure. Significant 
modification of the down-tank 
furnace heat transfer distribu-
tion followed the foam reduc-
tion. As summarized in Table 2, 
furnace crown temperatures were 
reduced by 50°C, while overall 
fuel consumption decreases by 
2.6 percent, and glass bottom 
temperatures remained essen-
tially constant. This is particu-
larly striking given that only two 
of nine burners were replaced 
and underscores the substantial 
thermal resistance presented by 
a thick foam. It may also be 
counter-intuitive that the crown 
temperature would decrease with 
the burner operated in the Foam 
Control mode, as this establishes 
an essentially unimpeded path 
between the crown and the lumi-
nous topside of the flame. This, 
however, is the direct result of 
the large reduction in reflect-
ed energy from melt surface to 
crown following the removal of 
approximately 90 percent of the 
foam barrier, a phenomenon we 
have seen occur at other instal-
lations.

SUMMARY
The review of oxygen staging 

in oxy-fuel glass melting burn-
ers presented herein highlights 
the traditional benefits and lim-
itations, while also uncovering 

the potential role of staging in 
foam mitigation. Ensuing devel-
opment efforts were successful 
in both increasing the practi-
cal limit on staging percentage 
and establishing alternative stag-
ing routes for achieving a vari-
ety of effects within the melting 
tank. The resultant burner tech-
nology, Cleanfire HRx, available 
in natu ral gas and fuel oil ver-
sions for thermal power delivery 
between 1 and 12 MMBTU/hr, 
has proven itself to be an effective 
tool for increasing thermal effi-
ciency, improving glass quality 
and reducing NOx emissions in 
industrial glass melting furnaces. 
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ARDAGH
Reducing environmental impact; 

remaining socially responsible 

and economically sustainable

LIMITLESS POSSIBILITIES 
– CREATING THE FUTURE 
OF GLASS PACKAGING

With more than 100 years 
of glass container manufactur-
ing experience, Ardagh has 13 
manufacturing facilities strategi-
cally located throughout the US, 
offering technology, expertise, 
innovation, a vast geographical 
spread and full end-to-end sup-
ply chain service. 

Ardagh containers range in 
size from 1 oz. to 135 oz., with 
16 colours available, includ-
ing traditional choices of flint, 
amber and green, as well as more 
contemporary blue and purple 
options.

With 56 metal and glass production facilities in 12 countries, employing 

16,000+ people and global sales of approximately USD 7 billion, 

Ardagh Group has a truly global presence. In this article, we take a look 

at how the Group is continuing to pursue market-leading innovation, 

quality and customer service, while continuing to supply value-added, 

infinitely recyclable, metal and glass packaging solutions for the 

world’s leading brands – with sustainability always in the forefront.
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Moreover, glass bottles and 
jars can be designed to have crea-
tive shapes, as well as textures 
and embossing features that pro-
vide strong brand identity. 

INNOVATION
Ardagh Group customers have 

received more than 80 Clear 
Choice Awards from the Glass 
Packaging Institute for packag-
ing their products in innovative 
glass containers manufactured 
by the Group. From innova-
tions in complex bottle shapes, 
to embossing and debossing 
techniques, to breakthroughs in 
closure finishes, Ardagh is con-
stantly pioneering new ways to 
get customers’ products beyond 

the shelf and into the consumers’ 
hands.

Vision4Glass
Ardagh’s Vision4Glass  pro-

cess brings knowledge of 
advanced glassmaking tech-
niques and aesthetic sensibility 
to every project. The Group’s 
Product Design team’s porta-
bility allows to work with cus-
tomers anywhere, and after a 
design is completed, photo real-
istic renderings and a selection of 
prototype models are offered to 
bring the package to life. Ardagh 
Group’s Vision4Glass enhances 
the collaboration process and 
provides true speed to market for 
customers’ products. 

ECO Series®

Ardagh Group was the first 
company in the US to offer bot-
tles and jars that combine prod-
uct aesthetics with a reduced 
environmental impact, known 
as ECO Series®. This innovative 
series provides all the eco-friendly 
advantages of glass – a neutral 
and inert material that is infinite-
ly recyclable, while maintaining 
high quality, enhancing customer 
appeal, and lessening the overall 
impact on the environment. 

In production, the ECO Series® 
range meets the same standards 
of technical and aesthetic quality 
as traditional containers, while 
resulting in immediate gains for 
the customers’ transportation 
optimisation and illustrating a 
commitment to sustainability. 
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LIGHTWEIGHTING
The worldwide demand for 

resource and energy sustain-
ability has led to the successful 
development of glass lightweight-
ing. Over the past 15 years the 
weight of a typical glass container 
has gone down by some 40 per 
cent, and Ardagh has been at 
the forefront of this lightweight-
ing technology. Using cutting 
edge design software and manu-
facturing precision to distribute 
weight more evenly around the 
container’s surface, the Group 
has developed lightweight bottles 
cross various market sectors. 

Ardagh is, in fact, responsible 
for producing the world’s lightest 
beer bottle – 155g for a 330ml 
container, as well as the devel-
opment of the first 70cl spirit 

Ardagh Wahlstedt installs heat 
recycling system

At the core of production activities at Ardagh is a commitment to respon-
sible environmental management. Ardagh has installed, with sustainable 
best practice in mind, a new batch preheater, or heat recovery system, 
at its glass production facility in Wahlstedt, Germany. As a result of this 
new technology, energy consumption at Wahlstedt has reduced by up to 
20 per cent.
The new preheater allows for waste heat from the melting process to 
recirculate and preheat a mix of raw materials and cullet to approximately 

emissions as they pass through.

this technology allows our facilities 
to achieve real energy reductions 
as well as cutting carbon emissions 
by up to 4,000 tonnes per annum,” 
said John Sadlier, Ardagh’s Chief 

Today, Ardagh operates seven 
batch preheaters across its glass 
production facilities in Germany 
and The Netherlands.
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limiting the use of landfill and 
water usage, is also high on the 
agenda.

Ambitious targets
Ardagh has set ambitious 2025 

targets as part of its sustainabil-
ity strategy, such as local projects 
and operational excellence pro-
grammes are key activities in order 
to achieve our targets. Progress is 
monitored at a business unit level 
using Ardagh’s internal sustaina-
bility indicator: “GoGreen Index”.

Ardagh is now in the process of 
developing this vision. 

156 glass machinery plants & accessories 5/2020

bottle and 750ml wine bottles 
below 300g. This desire to set 
industry leading standards has 
led Ardagh to take one of the 
most iconic beverage bottles in 
the world from a 2005 weight 
of 240g to a current weight of 
190g, while retaining all the bot-
tle’s trademark dimensions, qual-
ity and strength, while improving 
its environmental performance.

SUSTAINABILITY AT THE 
FOREFRONT

Ardagh’s sustainability agen-
da is founded on three pillars 

– Environmental, Economic 
and Social and ethical. With 
regards to the environmental pil-
lar, Ardagh is striving to achieve 
positive change and implement 
supportive initiatives that reward 
on all levels, identifying, con-
trolling and measuring activ-
ities to reduce their environ-
mental impact. The Group also 
invests in its production facili-
ties to ensure energy efficiency 
and a reduction in emissions. 
Optimising the use of second-
ary packaging materials and 
manage waste appropriately, by 

56 rue Charles Martel, L-2134

Luxembourg

Tel: +352 26 25 85 55

www.ardaghgroup.com

ARDAGH GROUP S.A.
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SMARTSKIN 
TECHNOLOGIES – 
PRESSURE-SENSITIVE 

SKIN TECHNOLOGY
SMARTSKIN Technologies 

is a technology development 
company with headquarters in 
Fredericton, New Brunswick, 
Canada. SMARTSKIN has 

developed and commercialised 
the patented Quantifeel pressure-
sensitive skin technology that is 
aimed at a variety of applications.

SMARTSKIN supports some 
of the worlds largest brands 
and their technology is lever-
aged by customers in over 25 
countries across the globe. The 

SMARTSKIN team has extensive 
experience within the manufac-
turing, pharmaceutical and food 
and beverage packing industries.

SMARTSKIN Technologies 
provides a state-of-the-art sys-
tem for measuring line pressure 
and 3D orientation in glass, 
can, PET, and many second-

SMARTSKIN and SCHOTT
Strategic cooperation to optimise 

Fill & Finish performance

GLASS PACKAGING INSPECTION TECHNOLOGY
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ary and tertiary packaging lines. 
By embedding the Quantifeel™ 
sensor into a line, the dynamic 
effect of pressure and movement 
exerted on the device can be 
observed in real-time and ana-
lysed to understand the effect 
operational parameters have on 
line performance, improving effi-

ciency, reducing wastage and 
minimizing downtime.

THE FILL & FINISH 
CHALLENGE AND SOLUTION

Fill & Finish is the core of 
the pharmaceutical industry. Any 
interference of the production 
process causes trouble in deliver-
ing the drug on time in a flex-
ible and easy way. For this, it is 
indispensable to know what is 
happening on production lines 
and what impact they have on 
primary packaging. Data can 
be a valuable source of gaining 
insights on the performance of 
lines as well as a helpful result of 
‘pain points’ of lines and primary 
packaging containers.

Optimising the line perfor-
mance is the ultimate goal to 
be reached in order to deliver 
drugs to the people who need 
them the most. And what can be 
measured, can be managed. And 
what can be managed, can be 
optimised. The strategic coop-
eration between SCHOTT and 
SMARTSKIN optimises Fill 
& Finish performance at custom-
ers’ lines, reducing glass break-
age, bruising and micro frac-
tures.

SPEAKING TO  SMARTSKIN
Glass Machinery Plants & 

Accessories (GMP&A): You are 
defined as a ‘Big Data Expert’ but 

what does that mean 
for the glass industry? 
How does it fit in with 
glassmaking?

SMARTSKIN: The 
importance of phar-
maceutical packag-
ing performance and 
quality for an inject-
able substance is 
paramount. There is 
a reason why com-
panies put their trust 
in long-term suppli-
ers like SCHOTT 
for their packaging 

needs: They need top level, 
unwavering quality. However, 
no matter how perfect the glass 
supply, mistakes can occur in 
the fill & finish process, and a 
cracked cartridge or a vial with 
particulate residue that makes 
it to the patient can have severe 
consequences.   

The industry has certainly min-
imized this risk with improved 
equipment design and an intense 
focus on inspection and quality 
auditing technologies. In reality, 
it’s actually incredibly rare for a 
defect to make it out of one of 
these facilities and into a patient’s 
hands. However, when we looked 
at the costs for running these 
quality systems (yield loss, down-
time, human resources), we real-
ised they were incredibly high.

Almost all mitigation measures 
in place today are responsive, 
meaning they come with a cost 
of lost profits. We felt the root 
cause for this was a bit of a black 
hole: a complete absence of data 
around understanding the forces 
containers experience in a fill-
ing line. It’s like Peter Drucker 
said, “What gets measured, gets 
managed”. Suppliers couldn’t 
measure the forces on the con-
tainers so they had no objective 
way to manage and affect the 
process. The only element that 
was able to be measured was how 
many defects they were seeing 
and suppliers had to ensure these 

Specific sectors such and pharmaceuticals 

and food demand the most stringent controls to 

ensure that the containers their products use are 

of the highest possible quality, but also to increase 

efficiency, reduce wastage and minimise 

downtime. The collaboration between SMARTSKIN 

and SCHOTT does just that – using patented 

pressure-sensitive skin technology.

Two SMARTSKIN replica vials 

(sensor drones) are shown 

alongside a tablet showing 

the QuantifeelTM software. 

The software shows the pres-

sure points measured on the 

sidewall of a drone, as well 

as other data streams such 

as shock, tilt and rotation.

Schott-Smartskin art GM5.indd   159Schott-Smartskin art GM5.indd   159 16/10/20   16:5316/10/20   16:53



160 glass machinery plants & accessories 5/2020

containers didn’t make it out the 
door. They couldn’t prevent the 
problem, only respond to it. This 
is the problem SMARTSKIN 
solves. Think of it like adding a 
“sixth sense” that allows pharma-
ceutical manufacturers to “see” 
the abuse their containers are 
taking and then correct it before 
it results in losses.

SMARTSKIN’s electronic 
sensor drones are IoT devices 
designed to mimic an actual con-
tainer format and measure thou-
sands of data points a second for 
multiple variables like squeeze 
forces, impacts, rotation, tilt, and 
vibration. We even have sensor 
products that measure environ-
mental variables like humidity, 
light, or atmospheric gas con-
centrations. It could be a glass 
vial, syringe, cartridge, or even 
an auto injection device, but in 
all cases, the process is similar…
These devices are inserted in the 
fill & finish line and automati-
cally stream the data wirelessly 
in real-time as they pass through 
each equipment stage. We enable 
data collection and understand-
ing with our software suite called 
Quantifeel™ that can map the 
process to show these adverse 
forces events when the line is 
being set up and even running 
at full speed. When you apply 
advanced analytics and cloud 
data processing techniques it 
allows comparison of like equip-
ment across an entire organiza-
tion. At that point, we can eas-
ily see what the baseline is for 
this type of machine and which 
ones require setup modification 
or maintenance.  

It’s interesting that some have 
called SMARTSKIN “big data”. 
I guess we are in a way, but “big 
data” is a “BIG” space. Our 
vision is much more focused. 
With our latest advancements, 
we have built an AI-based condi-
tion monitoring solution around 
our proprietary IoT sensor drone 
devices. What’s different about 

SMARTSKIN is not just the 
nature of the data we enable, 
but also how we are applying it 
in a laser focused way to solve 
immediate problems. Many talk 
about the “promise” of IOT and 
AI, and we are among the few 
that can show concrete results 
about this promise. Our solutions 
allow more products to go out 
the door, resulting in extra prof-
its and more importantly, extra 
doses for patients that need them.

GMP&A: Having SCHOTT 
as your leading investor is quite 
an important step. How does this 
affect your R&D and resulting 
technologies in terms of collabo-
ration and ‘exchange’ of know-
how? What has changed for you 
over these past two years since 
the investment came about?

SMARTSKIN: SCHOTT is 
a globally respected supplier of 
pharma packaging and services 
in the industry, and their exper-
tise in glass and other high tech 
materials goes back over 130 
years. SCHOTT is also closely 
connected to their customers and 
strives to solve the issues they 
are facing. For this reason, their 
advice is extremely valuable when 
it comes to aligning our develop-

ment pipeline with the needs of 
customers.  

The partnership is success-
ful because we share a common 
goal to help the filling, inspec-
tion, and packaging of paren-
teral drugs safely and effectively 
deliver treatments to patients. 
SCHOTT makes the highest 
quality glass, and SMARTSKIN 
optimizes fill & finish operations 
and ensures the equipment is set  
up to handle it properly.  
Together we have curated a 
straightforward approach and 
the industry seemed to take 
notice and respond right away. 
There is no question the part-
nership has catapulted our com-
pany into the discussion of “just-
do-it” technologies.   

GMP&A: An important 
question concerns the name 
SMARTSKIN. You explain that 
it is: patented sensor drone tech-
nology that mimics the shape 
of vials, cartridges, and syringes 
paired with data mining software. 
But what does this mean and 
how does it identify problems 
and weak points in packaging 
production?

SMARTSKIN:The surface of 
SMARTSKIN’s sensor drones 

 SMARTSKIN sensor drone is 

shown travelling in a filling/

packaging line with filled 2ml 

vials. The sensor drone can 

point out any parts of the 

line that might be applying 

damaging forces to the vials.

GLASS PACKAGING INSPECTION TECHNOLOGY
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have an active, electronic “skin” 
or outer layer that measures 
force events, showing how much 
and the location of the force. 
That’s the “SMART-SKIN”. 
This unique data, layered with 
impact, vibration and rotational 
data, helps to pinpoint hot spots 
on the line that need improve-
ment. With this new data set, 
technicians and engineers can 
confirm the improvement has 
resolved the issue, or if more 
line adjustments are required. It 
could be as simple as turning a 
screwdriver ½ turn and measur-
ing that the pressure on the vial 
was reduced 30 per cent. When 
done as part of a normal setup 
check, this overall process can 
virtually eliminate imperfections 
and damage to containers, break-
age, and quality investigations at 
their sites. It is worth millions per 
year in OEE for some lines.

GMP&A: What can you tell 
us about your Quantifeel System 
software? What does the use of 
this system involve for glassmak-
ers?

SMARTSKIN:SMARTSKIN’s 
electronic drones send its data 
to the Quantifeel™ software plat-
form, where the data is displayed 
real time and recorded, along 
with a suite of tools for reporting 

and analysis. We have placed a 
strong emphasis on making the 
data visually meaningful to the 
user but we feel we have only 
scratched the surface of what 
can be learned. The Quantifeel™ 
system enables data never before 
seen, and lots of it. As our user 
base grows, we are spending 
more time looking deeper into 
the data and machine learning 
capabilities, which is leading us 
into the area of automated anom-
aly detection and process insight.  

GMP&A: What are your goals 
for the near future in terms of 
developments and growth? Are 
you considering other sectors 
of container glass manufactur-
ing such as bottles and special-
shaped containers?

SMARTSKIN: Our pharma 
customers continue to pull our 
Quantifeel™ technology into new 
applications in filling, packaging, 
cold chain storage, and logistics/
transportation. We also support 
the digitalization of parenteral 
manufacturing lines with several 
soon-to-be released products. I 
think it is fair to say that we are 
positioned to become the domi-
nant IoT platform on pharma-
ceutical filling lines, and strive to 
be an industry standard. 

SMARTSKIN also works with 

several other industries outside 
pharma. We got our start in, 
and continue to supply and ser-
vice the food & beverage indus-
try using many elements of the 
same platform. We have built 
systems for ketchup and may-
onnaise containers, juice, soft 
drink and beer packaging, with 
some very unique shapes and 
requirements. Our Quantifeel 
ProSeam™ drone, for example, 
enables data to be measured in 
filling and seaming cans at high 
speeds, where a soft can and 
high force events can cause can 
wrinkles, and later on, can cause 
leaking during the distribution 
phase to stores.  

Our experience across multi-
ple industries often leads to new 
ideas and innovations that we 
might not have thought of had we 
not had experience in that indus-
try.  So, it continues to be a nice 
complement to what has become 
our core pharma business.   

354 King St. Suite 195

Fredericton E3B 1E3

New Brunswick - Canada

Tel.: +1-506-206-8778

info@smartskintech.com

smartskintech.com

SMART SKIN 
TECHNOLOGIES

A technician inserts a 

SMARTSKIN drone into a fill-

ing line with empty 2ml vials 

to measure the pressure and 

motion characteristics of the 

line in that area to find dam-

aging forces.
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IRIS INSPECTION 
MACHINES

Supporting pharmaceutical 

glassmakers to maximise productivity

in this article, Iris Inspection Machines 

speaks about how it is working alongside 

global glassmakers to support them in 

production, while providing solutions for the 

identification of dimensional, finish and low 

contrast surface defects. 

The race is on around the 
world to produce adequate 
quantities of glass vials for 

a potential coronavirus vaccine, 
making high quality packaging 
available as soon as the vaccine 
has been perfected. To accom-
modate the vast levels of demand 
involved, it is anticipated that 
global production of pharmaceu-
tical vials needs to be ramped up 
by 5-10 per cent within two years. 
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IRIS Inspection machines is 
supporting glassmakers in their 
drive for additional productiv-
ity, working closely with cus-
tomers such as Bormioli Pharma, 
Gerresheimer Group and SGD 
Pharma at their various manu-
facturing location throughout 
Europe, the Americas, India 
and China. Few industrial sec-
tors have such stringent quality 
requirements as the pharmaceu-
tical industry and to meet these 
exacting specifications, compa-
nies are increasingly utilizing 
intelligent inspection solutions.

ESSENTIAL SOLUTIONS WITH 
EVOLUTION DIM NEO

The specialist inspection tech-
nologies developed in France by 
IRIS Inspection machines provide 
essential solutions for the iden-
tification of dimensional, finish 
and low contrast surface defects. 
These technologies have been 
perfected in close consultation 
with the world’s leading pharma-
ceutical glassware manufacturers.

Evolution DIM NEO non-
contact inspection equipment is 
designed to perform a series of 
critical dimensional inspection 
tasks, for example, measuring 
height, minimum and maximum 
diameter, roundness and barrel-
ling. Among the defects identi-
fied are tiny body deformations, 
non-round sidewalls, diameter 
deformations and other minor 
geometric defects in the body, 
bulged or sunken sidewalls, as 
well as ware with an out-of-
specification height.

Improved verticality inspection
Improved verticality inspec-

tion is provided with 3D, the 
Evolution DIM machine calcu-
lating the verticality of each con-
tainer to measure the body or 
finish shifting via precise, 360° 
verticality detection. Verticality 
defects detected with this solu-
tion include lean articles, offset 
finish and bent neck.

 A dedicated module provides 
a series of accurate finish meas-
urements, identifying minimum 
and maximum external finish 
diameter, finish height and flat-
ness, plus the height of the finish 
ring. The deformation defects 
encountered include bulged fin-
ishes and unfilled ware. 

The Evolution DIM NEO 
equipment features a compact 
design, with up to three body 
cameras, up to two finish cam-
eras and a dedicated light source.

FURTHER EVOLUTION 
DEVELOPMENTS

Also available from IRIS 
Inspection machines is the 
Evolution 5 NEO finish inspec-
tion module. This solution 
has been developed to identi-
fy such sealing surface defects 
as a shipped finish, LOF or an 
unfilled finish.

Another of the compa-
ny’s developments is the EVO 
Ultimate NEO machine for the 
identification of transparent sur-
face defects, including surface 
blisters and small laps. 

Governments and drug com-
panies worldwide are placing 
huge orders worth hundreds of 
millions of dollars and encourag-
ing the makers of glass vials and 
syringes to add manufacturing 
capacity. Although this initiative 
requires immediate preparation, 
the glass industry is confident 
that it is a surmountable chal-
lenge. IRIS Inspection machines 
and its innovative ware inspec-
tion technologies are available 
to support the world’s specialist 
pharmaceutical glassmakers to 
meet these challenges. 

IRIS INSPECTION 
MACHINES

A subsidiary of the Wisetec Group, IRIS Inspection machines was 
established to provide turnkey inspection solutions for mass-produced 
glass containers of any shape or colour, including wine, beer, liquor and 
Champagne bottles, pharmaceuticals and food containers. A team of 
dedicated Research and Development engineers has evolved a range of 
equipment to match the industry’s demanding requirements and satisfy 
the inspection needs of key international customers. 
The company has based its development on a long-term partnership with 

-
tional know-how in the most innovative vision technologies. The success of 

Thanks to a network of 
international agents and 
technical support servi-
ce centres, IRIS is able 
to support customers 

the Americas, Africa and 
Australia. 

14 rue du 35ème Régiment d’Aviation

ZI du Chêne - 69500 Bron - France

Tel.: +33-4-72783527

Fax: +33-4-72783507

E-mail: contact@iris-im.fr

www.iris-im.com

IRIS INSPECTION 
MACHINES
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Falorni Tech
Famor Engineering
Forglass
GCG - Glass Consulting 
Group

KYP Accesories
Glass Service
Horn
Moderne Mecanique
MT Forni Industriali
OCMI OTG
Olivotto Glass 
Technologies

Sorg Nikolaus
Stara Glass
Waltec Maschinen

 
BURNERS/LOW NOx
BDF Industries
Falorni Tech
Famor Engineering
GCG - Glass Consulting 
Group

Glass Service
Horn
KYP Accesories
Sorg Nikolaus
Stara Glass

 
BURNERS/OXY-FUEL
BDF Industries
Falorni Tech
Glass Service
KYP Accesories
MT Forni Industriali
Olivotto Glass 
Technologies

Sorg Nikolaus
Stara Glass

 
CARPOULE 
AFTER-FORMING 
MACHINES/LINES
Moderne Mecanique
OCMI OTG

 
CARPOULE FORMING 
MACHINES/LINES
Moderne Mecanique
OCMI OTG

 
CAST IRON  
FOR MOULDS
Fima-Olimpia Fonderie
Fonderie Valdelsane

 
COATING OF GLASS 
- SYSTEMS & 
MATERIALS  
(HOT- / COLD-END)
Bohemi Chemicals
Fluorital
Forglass
Graphoidal Developments
Vidromecanica

 
COGENERATION AND 
TRIGENERATION 
THROUGH HEAT 
RECOVERY SYSTEMS
BDF Industries
Stara Glass

 
COLD-END LINES
All Glass
Bucher Emhart Glass
EMS Group
Forglass
Forma Glas
Heye International
Iris Inspection Machines
KYP Accesories
MSK Covertech
OMS
Stara Glass
Vetromeccanica
Zecchetti

 
COLOURS & ENAMELS
Bohemi Chemicals
GCG - Glass Consulting 
Group

 
ARTIFICIAL 
INTELLIGENCE

Video Systems

 
AUTOMATIC TUBE 
LOADERS

KYP Accesories
Moderne Mecanique
OCMI OTG
Spami-Optrel-Stevanato 
Group

 
AUTOMATIC 
WAREHOUSES

Zecchetti

 
AUTOMATION

EME
Forglass
Vetromeccanica
ZIPPE

 
BAG FILTERING 
PLANTS

BDF Industries
Stara Glass

 
BATCH  
CHARGERS

BDF Industries
EME
Falorni Tech
Forglass
GCG - Glass Consulting 
Group

Glass Service
Horn
MT Forni Industriali
Sorg Nikolaus
Stara Glass
The TECO Group (KTG 
Engineering)

ZIPPE
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Fluorital
Forglass
Zeca

 
CONSULTING 
SERVICES
BDF Industries
Bucher Emhart Glass
Falorni Tech
Forglass
futronic
GCG - Glass Consulting 
Group

Horn
Olivotto Glass 
Technologies

Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

The TECO Group

 
CONTROL & 
AUTOMATION 
SYSTEMS
BDF Industries
Bottero
Bucher Emhart Glass
Falorni Tech
Forglass
futronic
GCG - Glass Consulting 
Group

Glass Service
Horn
Iris Inspection Machines
MSK Covertech
Olivotto Glass 
Technologies

Stara Glass
The TECO Group (EAE 
Tech)

VMA
VPInstruments
Waltec Maschinen
XPAR Vision
ZIPPE

 
CONVEYING & 
STOCKING SYSTEMS
All Glass
Forglass
MSK Covertech
OMS
Ramsey Products
Renold
Vetromeccanica

Zecchetti

 
CONVEYOR BELTS
Car-Met
Famor Engineering
Forglass
Forma Glas
Olivotto Glass 
Technologies

Pennine
Ramsey Products
Renold
Revimac-Bottero
Vetromeccanica
Vidromecanica
ZIPPE

 
CONVEYOR CHAINS 
& SPROCKETS  
(HOT-END)
Pennine
Renold
Revimac-Bottero
Ramsey Products
ZIPPE

 
CRACK-OFF 
MACHINES
Forma Glas
Olivotto Glass 
Technologies

Waltec Maschinen

 
CROSS-CONVEYORS
BDF Industries
Bucher Emhart Glass
Car-Met
Famor Engineering
Forma Glas
Heye International
MT Forni Industriali
Ramsey Products
Renold
Revimac-Bottero
Vidromecanica
Waltec Maschinen

 
CULLET SEPARATION 
& TREATMENT 
SYSTEMS
EME

Falorni Tech
Forglass
GCG - Glass Consulting 
Group

Vidromecanica
ZIPPE

 
CUSTOM SOLUTION
Zeca

 
DATAMATRIX 
READING DEVICES
TIAMA

 
DECORATING 
MACHINES
Fermac
Forma Glas
Koenig & Bauer 
Kammann

 
DECORATION 
CUTTING MACHINES
Waltec Maschinen

 
DECORATIVE 
ENAMELS
Fluorital
GCG - Glass Consulting 
Group

Zeca

 
DEDUSTING 
& FILTERING 
SYSTEMS
BDF Industries
Forglass
Stara Glass

 
DOSING SYSTEMS:  
COLD-END 
EMULSIONS
GCG - Glass Consulting 
Group

Graphoidal Developments
Revimac-Bottero
Vidromecanica

 
DOSING SYSTEMS:  
CUTTING GOB 
LUBRICATION

Graphoidal Developments
Revimac-Bottero

 
DRIVE SYSTEMS /  
VARIABLE SPEED

BDF Industries
Bottero
Forglass
futronic
Heye International
Olivotto Glass 
Technologies

Revimac-Bottero

 
DROPPER 
AFTER-FORMING 
MACHINES/LINES

Moderne Mecanique
OCMI OTG

 
DROPPER FORMING 
MACHINES/LINES

Moderne Mecanique
OCMI OTG

 
ELECTRIC BOOSTING 
SYSTEMS

BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
GCG - Glass Consulting 
Group

Glass Service
Horn
Sorg Nikolaus
Stara Glass
The TECO Group (KTG 
Engineering)
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ELECTRONIC 
CONTROL  
SYSTEMS AND IT
BDF Industries
Bock Energietechnik
Forglass
futronic
Glass Service
Horn
Olivotto Glass 
Technologies

Sorg Nikolaus
The TECO Group (EAE 
Tech)

Waltec Maschinen
ZIPPE

 
ELECTRODE 
HOLDERS
Bock Energietechnik
GCG - Glass Consulting 
Group

Glass Service
Horn
Preriscaldo Forni
Sorg Nikolaus
Stara Glass
The TECO Group (KTG 
Engineering)

 
ELECTRODE 
HOLDERS HOT AND 
COLD FURNACE 
INSTALLATION
Horn
Preriscaldo Forni
Stara Glass
The TECO Group (KTG 
Engineering)

 
EMISSION 
MONITORING 
SYSTEMS
BDF Industries
Stara Glass

 
EMULSION DOSING 
SYSTEMS
Graphoidal Developments

Revimac-Bottero

 
ENERGY RECOVERING 
SYSTEMS
BDF Industries
Falorni Tech
Stara Glass
ZIPPE

 
ENGINEERING 
SERVICES
Stara Glass
The TECO Group

 
ENGINEERING  
AND MODELLING FO 
BOOSTING SYSTEMS
Bock Energietechnik
Horn

 
ENGRAVING 
MACHINES
TIAMA

 
FEEDERS & 
MECHANISMS
BDF Industries
Bottero
Bucher Emhart Glass
Famor Engineering
Forglass
Forma Glas
Glass Service
Heye International
Olivotto Glass 
Technologies

Revimac-Bottero
Waltec Maschinen

 
FIBERGLASS 
/ GLASSWOOL 
PRODUCTION LINES, 
EQUIPMENT & 
PRODUCTS
Falorni Tech
Glass Service

Olivotto Glass 
Technologies

Teichmann, Henry F. / 
E.W. Bowman

The TECO Group

 
FINISHING 
MACHINES
KYP Accesories

 
FIRE POLISHERS & 
EQUIPMENT
Famor Engineering
futronic
Olivotto Glass 
Technologies

Vidromecanica
Waltec Maschinen

 
FLOW METERS
VPInstruments

 
FOREHEARTHS  
& SYSTEMS
BDF Industries
Bock Energietechnik
Bottero
Falorni Tech
Forglass
Fusiontec-Revimac
GCG - Glass Consulting 
Group

Glass Service
Horn
MT Forni Industriali
Revimac-Bottero
Sorg Nikolaus
Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

The TECO Group (Zedtec)

 
FORMING 
MACHINES
Amig
BDF Industries
Bottero
Bucher Emhart Glass
Famor Engineering

Forma Glas
Heye International
KYP Accesories
OCMI OTG
Olivotto Glass 
Technologies

Revimac-Bottero
Spami-Optrel-Stevanato 
Group

Waltec Maschinen

 
FURNACES:  
BUBBLING SYSTEMS
BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
GCG - Glass Consulting 
Group

Glass Service
Horn
Preriscaldo Forni
Sorg Nikolaus
Stara Glass
The TECO Group (KTG 
Engineering)

 
FURNACES:  
CLEANING SYSTEMS
Glass Service
Preriscaldo Forni

 
FURNACES:  
DRAINING SYSTEMS
Bock Energietechnik
Falorni Tech
Forglass
GCG - Glass Consulting 
Group

Glass Service
Horn
Preriscaldo Forni
Refractories Experience
Sorg Nikolaus
Stara Glass

 
FURNACES: ELECTRIC
Bock Energietechnik
Falorni Tech
Forglass
Glass Service
Horn
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KYP Accesories
Sorg Nikolaus
Stara Glass
The TECO Group

 
FURNACES: HEAT-UP
BDF Industries
Falorni Tech
Forglass
Glass Service
Horn
Preriscaldo Forni
Refractories Experience
Sorg Nikolaus
Stara Glass

 
FURNACES: HOT 
CULLET FILLING
Falorni Tech
Forglass
Preriscaldo Forni
Refractories Experience
Stara Glass

 
FURNACES:  
MELTING
BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
Glass Service
Horn
MT Forni Industriali
Refractories Experience
Sorg Nikolaus
Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

The TECO Group

 
FURNACES: METAL 
STRUCTURES
BDF Industries
Car-Met
Falorni Tech
Forglass
Glass Service
Horn
Refractories Experience
Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

 
FURNACES:  
OXY-FUEL OR 
RECUPERATIVE
BDF Industries
Falorni Tech
Glass Service
Horn
MT Forni Industriali
Sorg Nikolaus
Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

The TECO Group

 
FURNACES:  
PREHEATING 
SYSTEMS
Commersald Impianti
Falorni Tech
Forglass
Glass Service
Horn
Olivotto Glass 
Technologies

Preriscaldo Forni
Refractories Experience
Sorg Nikolaus
Stara Glass

 
FURNACES: REPAIR, 
MAINTENANCE & 
REVAMPING
BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
Glass Service
Horn
Refractories Experience
Sorg Nikolaus
Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

The TECO Group

 
GASES
Glass Service

 
GLASS BRICK  
PRODUCTION LINES
Amig

Olivotto Glass 
Technologies

Waltec Maschinen

 
GLASS LEVEL  
CONTROL DEVICES
BDF Industries
Bock Energietechnik
Falorni Tech
GCG - Glass Consulting 
Group

Glass Service
Horn
MT Forni Industriali
Olivotto Glass 
Technologies

Sorg Nikolaus
Stara Glass
ZIPPE

 
GLASS 
METALISATION 
PROCESS MATERIALS
Fluorital

 
GLASS RECYCLING 
PLANTS
Falorni Tech
GCG - Glass Consulting 
Group

Vidromecanica
ZIPPE

 
GLASS FOR 
TRANSPORT OF 
DANGEROUS 
SUBSTANCES
Zeca

 
GOB WEIGHT  
CONTROL SYSTEMS
BDF Industries
Bucher Emhart Glass
Heye International
Olivotto Glass 
Technologies

Waltec Maschinen
XPAR Vision

 
HANDLING 
EQUIPMENT
All Glass
BDF Industries
Bottero
Bucher Emhart Glass
Famor Engineering
MSK Covertech
Olivotto Glass 
Technologies

OMS
Revimac-Bottero
Vetromeccanica

 
HEAT 
RECUPERATORS
BDF Industries
Falorni Tech
Glass Service
Horn
MT Forni Industriali
Sorg Nikolaus
Stara Glass

 
HEAT 
REGENERATION 
PLANTS
Falorni Tech
Glass Service
Horn
Stara Glass

 
HEATING SYSTEMS
Bock Energietechnik
Falorni Tech
Forglass
Glass Service
Horn

 
HIGH TEMPERATURE 
INSULATION 
PRODUCTS
Stara Glass

 
HOT-END PROCESS 
MONITORING 
SOLUTIONS
TIAMA

glass machinery plants & accessories 5/2020
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HOT GLASS CONTACT 
MATERIALS

Bucher Emhart Glass
Olivotto Glass 
Technologies

 
HOT GLASS 
SCRAPERS

Car-Met
Falorni Tech
Forglass
GCG - Glass Consulting 
Group

Vidromecanica
ZIPPE

 
INFRARED 
THERMOMETERS

GCG - Glass Consulting 
Group

KYP Accesories

 
INJECTION 
MACHINES

Famor Engineering
Heye International
Olivotto Glass 
Technologies

 
INSPECTION HOLES 
IN THE FURNACE 
BOTTOM

Preriscaldo Forni

 
INSPECTION 
MACHINES: COLD-END

AGR International
Bucher Emhart Glass
Forma Glas
Heye International
KYP Accesories
Iris Inspection Machines
TIAMA
VMA

 
INSPECTION 
MACHINES:  
HOT-END

BDF Industries
Bucher Emhart Glass
Heye International
KYP Accesories
Moderne Mecanique
OCMI OTG
Olivotto Glass 
Technologies

TIAMA
XPAR Vision

 
INSPECTION 
MACHINES: VIALS & 
AMPOULES

AGR International
Iris Inspection Machines
KYP Accesories
Moderne Mecanique
OCMI OTG
Spami-Optrel-Stevanato 
Group

 
I.S. MACHINES
BDF Industries
Bottero
Bucher Emhart Glass
Heye International

 
I.S. MACHINE  
LUBRICATION 
SYSTEMS
BDF Industries
Bucher Emhart Glass
Graphoidal Developments
Heye International
Revimac-Bottero

 
I.S. MACHINE 
RECONDITIONING
BDF Industries
Bucher Emhart Glass
Heye International
Revimac-Bottero

 
LABORATORY 
FURNACES 
POLARISCOPES
MT Forni Industriali

 
LASER CUTTING 
MACHINES
Forma Glas
Olivotto Glass 
Technologies

Waltec Maschinen

 
LEHR DRIVES
Heye International

 
LEHRS: ANNEALING
Antonini
Falorni Tech
Heye International
KYP Accesories
Moderne Mecanique
MT Forni Industriali
OCMI OTG
Vidromecanica

 
LEHRS: DECORATING
Antonini
MT Forni Industriali
Vidromecanica

 
MAINTENANCE  
AND REPAIR 
SERVICES
Bock Energietechnik
Forglass
Forma Glas
Revimac-Bottero
SKS - Sorg Karrena 
Service

Stara Glass

 
MARKING MACHINES
Sorg Nikolaus

 
MEASUREMENT  
& CONTROL 
SYSTEMS

AGR International
BDF Industries
Bock Energietechnik
Bucher Emhart Glass
futronic
Horn
KYP Accesories
Olivotto Glass 
Technologies

VMA
VPInstruments
Waltec Maschinen
XPAR Vision

 
MIXERS

EME
Forglass
GCG - Glass Consulting 
Group

KYP Accesories
MT Forni Industriali
Teka
ZIPPE

 
MONITORING 
SOFTWARE

VPInstruments

 
MOULDS
Busellato Glass Moulds
Fonderie Bartalesi
Lege Mould Technology 
Officine SL
Olivotto Glass 
Technologies

Perego Giancarlo
Strada
Waltec Maschinen

 
MOULDS: CLEANING 
POLISHING  
MACHINES
BDF Industries
Ecotecne
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MOULDS: 
COMPONENTS  
& ACCESSORIES
Busellato Glass Moulds
Officine SL
Perego Giancarlo
UniMould

 
MOULDS:  
LUBRICANTS & 
SPRAY EQUIPMENT
Graphoidal Developments

 
MOULDS: 
MAINTENANCE 
EQUIPMENT
Ecotecne

 
MOULDS:  
PREHEATING OVENS
Antonini
Car-Met
MT Forni Industriali
Olivotto Glass 
Technologies

Revimac-Bottero
Vidromecanica

 
MOULDS: WELDING 
LINES
Commersald Impianti

 
MOULDS & 
PLUNGERS COATING 
SYSTEMS & 
MATERIALS
Busellato Glass Moulds
Commersald Impianti
UniMould

 
NECK RINGS
BDF Industries
Bucher Emhart Glass
Busellato Glass Moulds

Fonderie Bartalesi
Heye International
Olivotto Glass 
Technologies

Perego Giancarlo
Revimac-Bottero
Strada

 
PALLETIZING/
DEPALLETIZING 
LINES
All Glass
EMS Group
Messersì Packaging
MSK Covertech
Olivotto Glass 
Technologies

OMS
Vetromeccanica
Zecchetti

 
PASTE MOULD 
MACHINES
 
Olivotto Glass 
Technologies

 
PLANT  
UTILITIES
GCG - Glass Consulting 
Group

Pneumofore

 
PLASTIC COATING
Zeca

 
PLATINUM FEEDER  
SYSTEMS
BDF Industries
Forma Glas
Glass Service
Olivotto Glass 
Technologies

 
PLUNGER HONING 
MACHINES
Bottero

 
PLUNGERS & 
MECHANISMS
BDF Industries
Bucher Emhart Glass
Olivotto Glass 
Technologies

Perego Giancarlo
Revimac-Bottero
UniMould
Waltec Maschinen

 
POLISHING/ 
GRINDING  
MACHINES
Forma Glas
Olivotto Glass 
Technologies

 
POWER REGULATION/
TRANSFORMERS
Bock Energietechnik

 
PREDICTIVE 
SOLUTIONS
Video Systems

 
PRESS MACHINES
Amig
Bucher Emhart Glass
Famor Engineering
Forma Glas
Olivotto Glass 
Technologies

Waltec Maschinen

 
PRESS & BLOW  
MACHINES
Amig
Bucher Emhart Glass
Famor Engineering
Heye International
Messersì Packaging
Olivotto Glass 
Technologies

Waltec Maschinen

 
PRESS 
RECONDITIONING
Famor Engineering
Olivotto Glass 
Technologies

 
PUSHERS
BDF Industries
Bottero
Car-Met
EME
Famor Engineering
Forma Glas
Heye International
Olivotto Glass 
Technologies

Waltec Maschinen

 
RAW MATERIALS
Bohemi Chemicals
Fonderie Bartalesi
GCG - Glass Consulting 
Group

Minerali Industriali

 
RECYCLING 
PROCESSES
EME

 
RECYCLING 
SYSTEMS
Falorni Tech
GCG - Glass Consulting 
Group

ZIPPE

 
REFRACTORIES
Bucher Emhart Glass
Falorni Tech
Forglass
Fusiontec-Revimac
Olivotto Glass 
Technologies

S.I.G.MA.
Stara Glass
Waltec Maschinen
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REFRACTORIES 
INSTALLATION 
SERVICES
Bucher Emhart Glass
Falorni Tech
Fusiontec-Revimac
Horn
SKS - Sorg Karrena 
Service

Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

 
REPLACEMENT 
PARTS
The TECO Group (KTG 
Engineering)

Olivotto Glass 
Technologies

Waltec Maschinen

 
ROBOTS: BALL 
GATHERERS
Falorni Tech
Glass Service
Olivotto Glass 
Technologies

Waltec Maschinen

 
ROBOTS: HANDLING 
& PACKAGING
All Glass
EMS Group
Falorni Tech
Famor Engineering
KYP Accesories
Messersì Packaging
MSK Covertech
Olivotto Glass 
Technologies

Spami-Optrel-Stevanato 
Group

Vetromeccanica
Waltec Maschinen

 
ROTATING TABLES
Messersì Packaging
Olivotto Glass 
Technologies

Vetromeccanica
Waltec Maschinen

 
SAW MACHINES
 
Olivotto Glass 
Technologies

 
SECOND-HAND 
EQUIPMENT
BDF Industries
Falorni Tech
Forma Glas
Heye International
KYP Accesories
Olivotto Glass 
Technologies

Vidromecanica

 
SERVICES
Bock Energietechnik
EME
Forglass
Forma Glas
Stara Glass
The TECO Group
Zeca

 
SERVICES IN 
HOT-DRILLING 
AND CHANGE 
OF ELECTRODE 
HOLDERS
Bock Energietechnik

 
SHEAR BLADES
BDF Industries
Heye International

 
SHEAR BLADES 
Famor Engineering

 
SHEAR BLADES 
LUBRICANTS
Graphoidal Developments

 
SHEAR SYSTEMS
BDF Industries

Bottero
Falorni Tech
Famor Engineering
Forma Glas
Graphoidal Developments
Heye International
Olivotto Glass 
Technologies

Revimac-Bottero
Waltec Maschinen

 
SHUTTLE CARS
Zecchetti

 
STRETCH & SHRINK 
FILM WRAP 
MACHINES
All Glass
Messersì Packaging
MSK Covertech
Vetromeccanica
Zecchetti

 
SHRINK OVENS
Messersì Packaging

 
SILKSCREEN INKS
Fluorital

 
SILKSCREEN 
PRINTING LINES: 
HOLLOWARE &  
TABLEWARE
 
Fermac

 
SILKSCREEN 
PRINTING LINES: 
VIALS & AMPOULES
Moderne Mecanique
OCMI OTG

 
SOFTWARE
BDF Industries
Bottero
Bucher Emhart Glass
futronic

Heye International
Olivotto Glass 
Technologies

Stara Glass
TIAMA
Vertech’’
Vetromeccanica
VPInstruments
Waltec Maschinen

 
SPINNING MACHINES
Famor Engineering
Olivotto Glass 
Technologies

Waltec Maschinen

 
SPOUT ELECTRICAL 
HEATING 
ELEMENTS
Bock Energietechnik

 
STACKERS
All Glass
BDF Industries
Bottero
Bucher Emhart Glass
Car-Met
EMS Group
Famor Engineering
MT Forni Industriali
Olivotto Glass 
Technologies

Revimac-Bottero
Vidromecanica
Waltec Maschinen
Zecchetti

 
STEMWARE  
PRODUCTION LINES
Falorni Tech
Forma Glas
Olivotto Glass 
Technologies

Vidromecanica
Waltec Maschinen

 
STEMWARE 
SEALING MACHINES
Falorni Tech
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Forma Glas
OCMI OTG
Olivotto Glass 
Technologies

Waltec Maschinen

 
STIRRERS
BDF Industries
Bottero
Falorni Tech
Forglass
Fusiontec-Revimac
GCG - Glass Consulting 
Group

Glass Service
Horn
MT Forni Industriali
Olivotto Glass 
Technologies

Revimac-Bottero
Stara Glass
Vidromecanica

 
SUCTION 
GATHERERS
Falorni Tech
Olivotto Glass 
Technologies

 
TAKE-OUT DEVICES  
& EQUIPMENT
BDF Industries
Bottero
Bucher Emhart Glass
Falorni Tech
Famor Engineering
Forma Glas
Olivotto Glass 
Technologies

Ramsey Products
Renold
Vidromecanica
Waltec Maschinen

 
TEMPERATURE 
MEASUREMENT & 
CONTROL
BDF Industries
Bock Energietechnik
Bucher Emhart Glass
Falorni Tech
Forglass

Graphoidal Developments
Horn
KYP Accesories
XPAR Vision

 
TEMPERING LINES

R.C.N. Solutions
Vidromecanica
Waltec Maschinen

 
THERMAL 
CLEANING  
SYSTEMS FOR 
FURNACES

Preriscaldo Forni

 
THERMAL SHOCK  
TEST MACHINES

Vidromecanica

 
THERMOCOUPLES  
& ASSEMBLIES

Bock Energietechnik
Falorni Tech
GCG - Glass Consulting 
Group

Stara Glass

 
THERMO SHOCK 
MACHINES

BDF Industries

 
TIN OXIDE 
ELECTRODES  
& CONNECTORS

Horn
The TECO Group (KTG 
Engineering)

 
TRAY FORMERS

Zecchetti

 
TOOLS & 
EQUIPMENT
Bottero
VPInstruments

 
TUBING LINES
Falorni Tech
Olivotto Glass 
Technologies

 
TURNKEY PLANTS 
ENGINEERING & 
CONSTRUCTION
Amig
BDF Industries
Falorni Tech
Forglass
EME
Glass Service
Horn
Olivotto Glass 
Technologies

Refractories Experience
Spami-Optrel-Stevanato 
Group

Stara Glass
Teichmann, Henry F. / 
E.W. Bowman

The TECO Group
Waltec Maschinen

 
UV LAMPS
Graphoidal Developments

 
VACUUM PLANTS & 
ACCESSORIES
Pneumofore

 
VACUUM PUMPS
Pneumofore

 
VIAL AFTER 
- FORMING 
MACHINES/LINES
KYP Accesories

Moderne Mecanique
OCMI OTG
Spami-Optrel-Stevanato 
Group

 
VIAL FORMING 
MACHINES/LINES
Moderne Mecanique
OCMI OTG
Spami-Optrel-Stevanato 
Group

 
VIAL PACKAGING 
MACHINES
KYP Accesories
Moderne Mecanique
OCMI OTG
Spami-Optrel-Stevanato 
Group

 
VIBRATING 
EQUIPMENT
Forglass
Vetromeccanica
ZIPPE

 
WASTE GAS 
CLEANING SYSTEMS
BDF Industries
Stara Glass

 
WASTE GASES DUCT 
WORKS AND VALVES 
CLEANING SYSTEMS
BDF Industries

 
WATER CLEANING 
SYSTEMS
BDF Industries
Forglass
Graphoidal Developments
Stara Glass
ZIPPE

 
WATER COOLING 
SYSTEMS
Bock Energietechnik
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FOR MULTIPLE 
SUBSCRIPTIONS

GLASS-TECHNOLOGY INTERNATIONAL -
-

G-TI

-

1989

GLASS MACHINERY PLANTS & ACCESSORIES

GLASS MACHINERY PLANTS & ACCESSORIES
-

1988

The FLAT GLASS WORLD DIRECTORY
-

FLAT GLASS 
WORLD DIRECTORY

2013

The GLASS INDUSTRY DIRECTORY

-
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1996

PRINT & DIGITAL

VIDEO INTERVIEWS
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 ONE YEAR
 € 130,00

 TWO YEARS  
€ 220,00

 Please SEND ME  

  

€ 29,00

 ONE YEAR
 € 130,00

 TWO YEARS  
€ 220,00

 Please SEND ME  

  

€ 29,00

 Please SEND ME  

 € 30,00 

 

 Please SEND ME  

 € 30,00 

 

FOR ORDERS SENT BY EMAIL, 
PLEASE COMPLETE THE FORM BELOW 

PAYMENT BY BANK CREDIT TRANSFER ONLY

BANK CREDIT TRANSFER  
 

 

 

Street 

 

Date  

N.B. AFTER RECEIPT OF PAYMENT WE WILL SEND YOU 
AN INVOICE. ALL BANK TRANSFERS MUST INCLUDE YOUR 
COMPLETE COMPANY ADDRESS AND THE MAGAZINE TITLES 
OR THE SERVICES REQUESTED. PLEASE ALSO NOTE THAT 
A151 SRL IS NOT RESPONSIBLE FOR ANY BANK EXPENSES, 
COMMISSION OR OTHER COSTS.

TOTAL

TOTAL

 TOTAL  €  

   €  

 TOTAL, LESS 10% DISCOUNT (FOR MULTIPLE SUBSCRIPTIONS)  € 

PAYMENT

ALL COMPANIES MUST ENTER: VAT
OR UST ID / FISCAL ID / TAX ENROL / 
FEDERAL IDENTIFICATION /
COMPANY REGISTRATION NUMBER

NUMBER: 

PLEASE TYPE OR PRINT IN CAPITAL LETTERS

A151 Srl 

TOTAL

TOTAL

• Direct E-mail 
   Marketing

DEM SOCIAL MEDIA
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www.mirstekla-expo.ru/en

EXPOCENTRE 
Fairgrounds,
Moscow,
Russia

22nd International 

Exhibition for Glass Products, 

Manufacturing, Processing 

and Finishing Technology

Organised by EXPOCENTRE AO

Supported by Russian Ministry 
of Industry and Trade 

Under auspices of Russian Chamber 
of Commerce and Industry

22–25 March

2021
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Via Borgomanero, 44 - 28040 Paruzzaro (NO)
Tel.+39 0322 541411 - Fax +39 0322 53157

info@omsspa.comwww.omsspa.com

P A C K A G I N G  S O L U T I O N S .  S I N C E  1 9 4 9

STRAPPING

STRETCH HOOD

THERMOSHRINKING

STRETCH WRAPPING

PACKAGING LINES
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