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There is probably no material in the world, which would be so con-
tradictory, variable, and ready for continual metamorphoses. Glass 
persistently escapes any precise definitions. It is believed that glass 
is fragile and easily broken. But there is tempered, bullet-proof glass, 
which cannot be broken even with a crow bar. Some people think 
that glass cannot be bent: it will crack and split... And what about 
bend glass? It is not only pliable but also takes and ideally keeps any 
desired form. The same is literally everywhere else: one statement is 
immediately refuted by the opposite.

 Glass easily imitates other materials: wood of any species, cer-
tainly, metal, and stones... Finally, it is exceptionally friendly to other 
substances and readily enters into artistic alliances with them. This 
results in a multitude of materials applied in architecture, construc-
tion (including road), medicine, agriculture, and electronics. Profes-
sionals, of course, know about it; they have specialized publications, 
news bulletins, reference books and catalogs. Meanwhile, ordinary 
people, including prospective customers, are completely unaware of 
all these novelties and modifications made to glass. 

When the first issue of Stekolnoye Delo was published at the ini-
tiative of TITAN, we lived, in fact, in a different country. We have been 
still "brothers" with Ukraine, visited each other with no worry and have 
not suspected that we are moskals. Moscow and other large cities of 
Russia have been intensively built, overcoming not without difficulty 
the opposition to "glass architecture". Nobody was much afraid of the 
approaching crisis as it rumbled like a thunderstorm somewhere far 
way behind the forest: we hoped that things would settle one way or 
another. It turned out we hoped for nothing. All caught it, and builders 
even more than others. As they had confidently stridden for several 
years before, it was not so easy to immediately stop.

 Nevertheless, the third issue of the magazine was published in 
2005. It meant that life in the world of architecture, construction and 
glass continued. Moreover, the European sanctions only pushed 
the development of the national glass industry. National high-qual-
ity glass manufacturing plants, fully automated and computerized, 
equipped with cutting-edge technologies, were set up one after an-
other in various regions of the country. This marks the continuation 
of the traditions established by Russian pioneer glass manufactur-
ers, formerly gold medal winners at international exhibitions. Saratov 
glass manufacturers have good reason to say: "Our glass reflects all 
Russia". 

Glass is not only continuously changing itself, receiving new prop-
erties and qualities. It changes the world around us and inspires to 
change. We fully realized it, issuing the Stekolnoye Delo magazine. 

Now we offer the electronic version of the magazine to non-spe-
cialist audiences and invite to join the long-standing and committed 
glass enthusiasts. 

IN THE FIRST PERSON

Stekolnoye
Delo
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Many people still perceive glass as something fragile, easily broken and thus hazardous. This perception, 
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Certainly, all of us know that the South Ko-
rean economy strikes with its champion's 
performance, Hyundai cars run around the 

world, and electronics of Korean manufacture 
honestly works in many homes and offices. But 
South Korea also has complex history, reflected 
in its culture and distinctive sculpture, which can 
be viewed as the country's landmark.

HOW TO DO WITHOUT THEM NOW?
The first impression of Seoul and other Ko-

rean cities: this is where ideas are introduced by 
eminent architects who are not inclined to hat 
off to any traditions or authorities and are not 
going to restrain their fantasies even with gold-

en bridles of generous fees. Glass, concrete, 
aluminum, steel, and again glass are in the fin-
ish of skyscraper towers. These are intricately 
curved facade lines, cutting-edge technologies 
of sky-supporting buildings, and bold desire to 
build the facilities to be included in the Guin-
ness World Records for this or another accom-
plishment. The rich country is in the position to 
have everything the best, most fashionable and 
modern. Including architects. Daniel Libeskind, 
Dame Zaha Mohammad Hadid are the names 
from the the world's top ten. But... Each of the 
recently constructed buildings can be conceptu-
ally transferred to any city, country, or even to 
another continent. With that, the architecture of 

The rich country 
is in the position to 
have everything the 
best, most fashion-
able and modern.

Passions around the Winter Olympic Games 2018 faded out while having 
stirred up interest to South Korea itself. Before these events, this country 
had been still somewhere in the periphery of interest for many of us

Banpo over the 
stream of time
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a particular skyscraper or shopping and enter-
tainment center will in no way suffer, become 
worse, changed or lost among the others. And 
how will the city change if the romantic bridge 
with the musical rainbow of fountains unex-
pectedly disappears? Or the Golden Tower? Or 
Dancing Dragons, specially tiled, with the shape 
reminding the scaly skin of ancient reptiles... 
The city's panoramic view will become deso-
late without these sites which are interesting 
for tourists and enjoyed by city residents. This 
shows, first of all, that architects followed the 
main principle: the building must be integral to 
the surrounding space.

THE RIGHT WORTHY HILL
The unity with nature and surroundings is the 

key measure of value for the architectural struc-
ture in Korea. This comes from the high antiquity 
and forms the basis for the entire philosophy of 
incorporating the building into the environment. 
The architect is required to respect the order of 
nature and its specific musical tone. Symmetry 
has been historically alien to the Korean art of 
building as it does not exist in the surrounding 
landscape. This landscape is intricate, fanciful, 
but simple and reserved at the same time. Paths 
and roads in Korea must not be ideally straight 
even if they lead to the temple. Architects cer-
tainly took it into account. 

The architect is 
first of all required 
to respect the 
order of nature and 
its specific musical 
tone.
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The buildings remaining from the old days 
impress by forethought and attention to detail. 
Not only the house itself but also views from its 
windows are important. Because we are a part of 
nature, it interacts with us one way or another, 
tunes us for certain perception of the world, in-
fluences our mood and the way we feel. Korean 
houses have been described as "Windows in win-
dows and doors in doors". Multiple windows and 
doors enabled to see the world of nature around 
and feel like a part of it. 

Pagodas, extended like crane's wings, reliably 
protected structures from extensive heat in sum-
mer. In winter, when the sun was low, its beams 
penetrated into the house, lit, heated and brought 
joy to inhabitants. In rainy season, a steeply bent 
roof protected walls from excess water. 

Remaining ancient buildings (mainly, temples) 
impress by delicacy of being incorporated into the 
surrounding landscape. Before building the temple 
somewhere at the foot of a hill or on the stone jut 
of it, the architect seems to have asked permission 
of this hill, bowing respectfully: "May I, the Right 
Worthy, accommodate my modest creation in the 
neighborhood of Yours for several centuries?"

KINSHIP
 The example of a Korean house, ideally sim-

ple and thoroughly thought through to the finest 
detail, is, of course, hanok. Like Russian izba, 
hanok was built from timber by carpenters. As 

in Russia, it was assembled without a nail. Walls 
were typically made of local stone, joined by 
simple mortar from clay and straw. Large, reli-
able Russian stove gave out warm, treated and 
brought together in winter. In the Korean house, 
comfort was added by ondol, the traditional un-
derfloor heating system. This explains the tradi-
tion to seat, sleep and host guests on the floor. 

Environmentally ideal dwelling have remained 
in Korea to this day. There were built whole vil-
lages of environmentally friendly houses. The 
commitment to ancient traditions is now suc-

Before building a 
temple somewhere 
at the foot of a hill 
or on the stone jut 
of it, the architect 
seems to have 
asked permission 
of this hill, bowing 
respectfully: "May 
I, the Right Worthy, 
accommodate my 
modest creation in 
the neighborhood of 
Yours for several 
centuries?"
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cessfully amalgamated with most up-to-date 
engineering. It is beautiful, comfortable, splendid 
and healthy. And economically sound: tourists 
just love to stay in exotic houses looking as if 
coming out from ancient pictures. But there is 
one catch: Hanok is ideal for a village, for rural 
life, and what about urban dwelling? Should the 
traditions of centuries be followed or, when mov-
ing to megalopolises, should the house of ances-
tors be left for out-of-town, countryside recre-
ation and tourists, as almost everywhere in the 
world? Of course, the question is rhetorical. 

WELL, WHAT ABOUT TRADITIONS?
 The first impressions of Seoul and other cities 

do not allow to agree with those who assure that 
various towers, skyscrapers, cultural centers, sta-
diums and other structures, built in Korea in the 
2000s or earlier, essentially continue and develop 
national traditions in the new predefined settings. 
However, this disagreement does not prevent from 
admiring some magnificent examples of the new-
est South Korean architecture. What a delightful 
experience to drive along the bridge romantically 
named "Rainbow Fountain" (Banpo)! This facil-

The commitment to 
ancient traditions 
is now successfully 
amalgamated with 
the most up-to-date 
engineering. 
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ity stands out not only because, as of the time of 
construction, it was the longest bridge (1,140 m) 
but also for the fact of being deservedly included 
in the Guinness World Records. The point is also 
that the design successfully combines utility func-
tions of the bridge with the beauty of illuminated 
musical fountains. On the other hand, this beauty 
serves not only to attract masses of tourists and 
local aesthetes who wish to enjoy breathtaking 
aqueous and musical shows. Simultaneously, 
the city solves an urgent environmental problem 
of river cleaning. The fountain returns to the Han 
River 190 tons of treated and oxygen enriched wa-
ter every minute. But that's not the half of it. It is 
not immediately seen behind the fountain streams 
that the bridge is basically two-tiered. The lower 
tier of the old bridge is convenient for pedestrians 
and bicyclists, and the higher - for cars. Every-
thing began from the need to find the means of 
moving from one bank to another during the rainy 
season when the bridge almost submerged under 
water. It follows that if the task set to architects 
is more challenging, there are more chances that 
the solution will be unique. 

This is also evident from the history of Cheon-
ggyecheon (means "clear stream"). Over one 
thousand years ago, the founder of Seoul, the 
first from the Joseon dynasty, decided that they 
could not depart from the tradition, according to 

Everything began 
from the need to 
find the means of 
moving from one 
bank to another 
during the rainy 
season when the 
bridge almost 
submerged under 
water.

www.mccann-builders.co.uk
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which the stream had to run across the center of 
the city. And there appeared the stream which 
was dug manually. By the way, there is nothing 
special in this fact: in Russia, every self-respect-
ing landlord had a dug pond in his estate. It was 
intended not only for fishing, boating, beauty 
and romantics, but also as a reliable supply of 
water in case of fire. In those days oven-heated 
houses burnt often. The Korean Cheonggye-
cheon also served well, paying tribute to tradi-
tions, until time and people exhausted with wars 
contaminated its waters. Then it was decided to 
fill the stream with soil, cement and convert it 
into another highroad. The early 2000s were a 
turning point in the fate of the former stream. 
It was a hard fight in which the then major of 
Seoul succeeded in persuading the opponents to 
radical urban changes and obtained approval for 
the stream restoration project. Now the renewed, 
reborn Cheonggyecheon Stream is not only the 
capital's centerpiece, a favorite rendezvous for 
walking and enjoying the city's beauty, but also a 
unique book of the country's history. Eight large 
stone plates remind the citizens of the past Korea 
when it was a single country and consisted of 8 
provinces...The illuminated snail-like fountain in 
the stream's mouth, finished with ceramic tiles 
in the traditional Korean ornaments, also pays 
tribute to national traditions.

As for the new and latest architectural struc-
tures, each and every of them deserves attention. 
These are the offices of world-known companies 
and the cultural, musical and trading center with 
recreation spaces and museums, looking like the 
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aliens' ship, created by Dame Zaha Mohammad 
Hadid. These are also tree-like skyscrapers, root-
ing deeply in the national soil. The pioneer among 
them was 63 Building boasting spectacular views 
from its platform. We can say that it began the 
epoch of high-rise construction in Korea. At that 
time, its height of 250 meters above the ground 
level set records not only in the capital and coun-
try, but all over the South Eastern Asia. But it is 
known that pioneers and champions become 
veterans with time, carrying their own stories 

and legends. 63 Building also has them. To be-
gin with, it stands on the Yeouido, a small sandy 
island. Any pupil having enough knowledge will 
possibly say that sand is not the best place for a 
house in general, and for a skyscraper in particu-
lar. In addition, far from ideal seismic conditions 
and frequent wreckhouse winds should be always 
borne in mind. It took five years to solve these and 
many other tasks. To ensure the high-rise build-
ing standing on the strong and reliable founda-
tion, 45-meter deep pit was dug out. Thus, build-

To ensure the high-
rise building stand-
ing on the strong 
and reliable founda-
tion, 45-meter deep 
pit was dug out.
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ers reached the depth of hard rock. Of course, the 
hardest work was done, and the costs were enor-
mous, but the building now stands essentially on 
stone. As estimated by seismologists, there is no 
risk in this respect. Natural pure gold tinted win-
dows of 63 Building became its landmark. Anyone 
will say proudly how much precious metal was 
spent. It is not excluded, however, that not only 
the architect's desire to stand out and draw atten-
tion to "Gold Skyscraper", but also the pragmatic 
intention to increase glass strength is behind it. 

As for legends, they are again linked to lo-
cal traditions. If someone makes an appointment 
with you on the 44th floor, keep in mind that it is 
a trick. There is no such floor in 63 Building. And 
it is not a joke: In the Korean language and its 
local dialects, figure 4 sounds like a threatening 
word "death". Who would like to live on the floor 
evoking such gloomy associations? All the more, 
in South Korea, full of grandiose plans and with 
its clear statement for the future.

A. Aleynikova

Natural pure gold 
tinted windows of 
63 Building became 
its landmark.



If today's film directors want to show that the 
character has a high social status or no financial 
problems, there is nothing to scratch heads over.  
They simply locate the office of his firm in a modern 
glass multistory tower. 

Not only beautiful
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At the same time, if they need to convinc-
ingly show the heights achieved by this 
character, then the office center will cer-

tainly have a glass staircase and young slim of-
fice managers hurrying up and down. That's all. 
There is nothing to add to the image. May be, 
some little things: expensive watch, branded tie, 
sharp eyes, if possible.

 The management of a large construction and 
architectural Dutch firm speculated for a long 
time on how to present their skills and proficien-
cy to prospective customers. A happy thought 
struck someone: to build for the firm a modern 
office center which must have a glass staircase. 
It was built. At once it became clear: The firm is 
reliable, they can build, they feel advanced ma-
terials and tendencies, and, more importantly, 
they keep ahead, catching and developing suc-
cessful ideas. The office with its glass staircase 
was soon known to every Leiden resident. Tour-
ists also became frequent visitors of the building 
with its famous glass staircase. As it still remains 
a rarity, there are questions. Isn't it hazardous? 
What if glass cracks under people's weight? 
Aren't these glittering steps slippery, etc.? Illus-
tration is the highroad to persuasion. If you add 
some explanations to the things already obvious, 
then the biggest skeptic will believe. Clearly, the 
steps are made of extra-strong laminated safety 
glass which undergoes strict load limit tests. 
Before welcoming the company's employees 
and visitors, each step was loaded with a huge 
water cylinder and left over night. Then spe-
cialists made necessary measurements which 
showed absolute reliability of the structure. This 
was documented by the official certificate. Spar-
kling glass steps at first seem to be very slippery 
though it is seen that employees move up and 

down very easily, nobody slides or falls. The po-
tential for injury on such a staircase has been a 
long-standing reason to refuse an attractive idea 
of decorating a house or an office with such a 
rare element. This problem is now overcome as 
there is glass with glossy appearance but without 
a sliding effect. 

These staircases are beautiful, paradoxically 
alogical and look almost weightless, virtually un-
real, capable of vanishing into thin air. However, 
this structure is precisely and scientifically strict-
ly verified by all parameters. Different designs of 
glass staircase structures are known. The most 

Sparkling glass 
steps seem at first 
to be very slippery 
though you see that 
employees move up 
and down very eas-
ily, nobody slides or 
falls.
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comfortable of them are traditional flight stairs. 
All parameters for them are established: sizes of 
steps, stair risers, and total stairway height. The 
compliance with standards warrants comfort and 
safety of use. The most comfortable step height 
is considered to be 13 cm, as in the front stair-
case of the Winter Palace.

Flight stair structures require maximum 
space. Spiral stairs take considerably less space 
and show to advantage in the interior. However, 

they are less comfortable, especially for younger 
and older family members. The width of the steps 
is reduced sharply as they near the central col-
umn. But this is exactly the case when beauty is 
the priority, rather than comfort considerations.

Treads of both flight and spiral stairs can be 
fitted on strings (two parallel beams with cuts 
into which the ends of treads are inserted) and 
on stair carriages. These zigzag structures are 
retained by the supports on which the treads 
with open profile planes are placed. Stairs on 
strings can be flight or spiral.

 Similarly, the stair carriage can serve as the 
main load-carrying member both for flight and 
spiral structures. It is made of 60 x 120 mm tube, 
prefabricated elbow girder and other compo-
nents. This structure is mounted on the ground 
floor and on the ceiling end. 

 Glass staircases on carriages from three to 
four layers of 10 mm thick tempered glass look 
especially spectacular, airy and soaring. They 
have appeared relatively recently. Staircase 
structures on bolts and cantilevered stairs are 

equally beautiful and transparent. In all of these 
types of fitting, the minimum structure-support-
ing material is used.

Yet, for all beauty, convenience and comfort, 
the glass staircase must not be the only stairway 
in the house. Reliable wooden flight stairs, re-
ceiving the main working load, are essential. 

Glass staircases of any composition and con-
figuration are made of tempered laminated glass 
according to the design, developed and approved 
with the customer in advance. Steps, railings and 
cages must bear high loads (up to 250 kg) and 

Architecture and Construction No. 8 2018
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ensure maximum safety during their use. Every 
time, it is the precise piecework performed for 
the individual customer and for the particular 
space. Glass does not permit even 1 mm de-
viations. Errors and reworking in this serious 
business are strongly prohibited. This is exactly 

where you need to "measure twice before you cut 
once". But when it's all over and done with laser 
precision, this soaring, weightless staircase, be-
coming a centerpiece of the house, will appear as 
woven from air and light beams. 

A. Asin

Treads of both 
flight and spiral 
stairs can be fitted 
on strings (two 
parallel beams with 
cuts into which the 
ends of treads are 
inserted) and on 
stair carriages.
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If the person is observant, he will immediately 
make some conclusions. Construction glass 
fitters are people who are unhurried and con-

sistent. Hurry does not help in this case but lands 
to trouble. The fitter must be physically vigorous. 
One square meter of 10 mm thick glass weighs 

25 kg. But fitters handle sheets of more than 
3 meters in height. The sheet width is typically 
about 1.5 meters. Nowadays jumbo size is also in 
fashion, and its sheet width is about 3.5 m.

Glass shows to advantage in large planes. 
However, in order to move it to the "place of ser-
vice" and install, the way must be thought out in 
detail. It is the fitter who implements the inten-
tion of the architect and designer. This occupa-
tion requires to have mother wit, a good eye, 
ability to read drawings, large physical force, and 
emotional restraint. 

Today almost all glass works are performed 
with tempered glass, a strong and relatively safe 
material. Meanwhile, blanks from this material 
do not allow for any changes. They cannot be 
trimmed some more or sawed a little like met-
al, concrete or brick. Red hot glass is supplied 
ready-to-install to the construction site. 

Of course, special equipment is available to 
place the sheet vertically. Specialized appliances 
are also used to move huge sheets in the desired 
direction. But while equipment is not responsible 
for everything, own forces and mother wit are 
required. And caution. And precise deft move-
ments. And absolute confidence in the workmate 

Have you ever seen how huge fragments of glazed facades are installed? 
It should be noted that the sight is impressive. 

Occupation 
for real men

Architecture and Construction
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and the entire team. Glass is not only a heavy-
weight but also a fragile material. It is easily bro-
ken. The material is not cheap.

Imagine that glass will be mounted on the 
11th floor of the building where a freight lift has a 
small cabin. Glass is cut according to the design 
in the special workshop, tempered and shipped 
to the customer. The most important thing at this 
stage is perfect accuracy of all measurements. 
Builders are accustomed to accuracy of about 10 
mm. But this requires accuracy of about 1 mm. 
On the construction site, glass must be delivered 
to the final installation point and put in place. The 
opening into which glass is inserted does not 
necessarily have ideal right angles, and its lower 
part is not always parallel to the upper. The same 
applies to the sides. They can also have devia-
tions from right angles. If the height is 3-4 meters, 
centimeters will be added, and glass will not seat 
in place. It will be necessary to replace the sheet.

Suppose designers have taken all that into 
account. Ten sheets are mounted. Each of them 
has tolerance of 1.5 mm. These tolerances are 
summed for all sheets, and the last sheet does 
not fit in place as there are additional 1.5 cm. 
That's all. The sheet requires replacement. So 
we are back at square one. But glass is expen-
sive. Especially tempered glass, and specifically 
Jumbo sized glass.

You should always remember: glass is a 
heavy-weight material. There was the case when 
in the trading center, with glass structures widely 

Today almost all 
glass works are 
performed with 
tempered glass, a 
strong and relative-
ly safe material. 
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used in the interior, ceilings failed between the 
1st and the 2nd floors. Obviously, the design did 
not account for the actual weight of bulk glass. 
This led to deformation of glass partitions on the 
1st floor.

In a word, the occupation of glass fitter re-
quires not only brutal force. It needs real, consis-
tent, keen-witted, confident, clever men of iron 

nerve, who can be always relied upon. 
Nowadays this occupation is one of the most 

demanded.
But the largest paradox is that there is no oc-

cupation of architectural or construction glass 
fitter in the list of specialties offered to young 
people. There are no training courses either in 
schools or universities. Perhaps, this up-to-date, 

Architecture and Construction
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demanded and actually men's occupation can be 
learned only where specialists are trained for "in-
ternal needs" by the "in-house" training method. 
As done, for example, in Moscow company "TI-
TAN", by combining theory and practice in the 
process of training. A young apprentice is usu-
ally taught "by hand" as historically any trade was 
studied and learned. The experienced hand works, 
and the apprentice helps, learning the tricks of 
the trade. However, not every master can explain 
the other the finest details of his work even if he 

shows a virtuoso performance. This requires a 
gift of teaching, and not everyone has it.

Experienced masters train newcomers on the 
construction site, and specialists help study the-
ory during full-time courses or webinars. The oc-
cupation of glass fitter cannot be called easy, but 
once learned it is unlikely to be given up: inter-
esting work, adequate wages, and never-ending 
demand for fitters. Nobody of them sits out of 
job. In a word, it is the occupation for real men.

A. Anin

In the list of spe-
cialties offered to 
young people there 
is no such occupa-
tion as architectur-
al or construction 
glass fitter.
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DISCIPLINE, AND ONE MORE TIME 
DISCIPLINE

Perhaps, every master experiences the feeling 
when he wants to correct something in the thing 
which is already finished. However, not every 
material allows it. Of course, an artist can apply 
and remove many layers of paint on one and the 
same canvas; a writer and a composer can refine 
and erase the text on a paper sheet or computer 
display. Some freedom of action is available in 
work with fabric or wood. On the other hand, 
glass does not allow for any freedom, requiring 
surgically precise movements. It follows that 
glass behaves as a powerful disciplinary factor.

In order to use the functionality offered by 
glass, it should be thoroughly prepared, that 
is, brought to the specific form. Shape cutting 
of this fragile material is a rather difficult pro-
cess. If the time-proven practices are not fol-
lowed, improper handling may result in damage 
to glass blank. It is unlikely that the new user 
who wishes to put the glass sheet into the par-
ticular shape can do it following an advice from 
the Web. Such as, for example: "The glass cutter 
must make a crunchy sound." Reading recom-
mendations on how to properly hold the cutting 
tool is of quite conditional value for the begin-
ner: only the master makes a scanty precise 

An artist can apply and remove many layers of paint on one and the 
same canvas; a writer and a composer can refine and erase the text 
on a paper sheet or computer display. Some freedom of action is 
available in work with fabric or wood. On the other hand, glass does 
not allow for any freedom, requiring surgically precise movements.

Drill, carve and cut

Glass does not 
allow for any 
freedom, requiring 
surgically precise 
movements.

Glass applications
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movement and cuts off the waste. This cannot 
be learned via the Internet.

LISTEN TO ADVICE
Nevertheless, quite useful instructions can 

be also found in the Internet. For example, if you 
could not cut off excess material at once, do not 
attempt to correct it. Take a new sheet and start 
again. In this respect, the advice to contact pro-
fessionals possibly looks more valuable and ap-
propriate if shape cutting is required.

PATIENCE, ONLY PATIENCE
Never speed up the very process of cutting. 

Be patient. Patience largely determines the re-
sult. Glass should be thoroughly prepared to 
work, the sheet should be first cleaned to remove 
any contamination or dust and glass must be 
ideally clean. Degrease the surface: wash, clean 
with acetone or petrol, and then rinse with water. 
As a minimum, you can rub it with halved pota-
toes and dry with clean cloth. 

Cutting is preceded by making out. You can 
outline the desired shapes on the glass or mir-
ror using a special tool or a hand-made glass 
cutting pencil made of wood charcoal. Its for-
mulations are known. Specialists recommend 

to mix the prepared powder with gum arabic, a 
transparent viscous liquid from acacia plant; in 
contact with water, it forms an adhesive solu-
tion. The obtained paste is rolled into large sticks 
and thoroughly dried. Before work, glass edge 
is processed with a triangular file. Then ignite 
the pencil and touch the treated edge. Move the 
hot end in the desired direction. The sheet easily 

Never speed up the 
very process of 
cutting. Be patient.
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splits along the formed cracks. It is important to 
make all movements only on the face side of the 
surface.

CUTTING
So far large experience has been accumulated 

in the area of glass and mirror cutting. This can 
be done in different ways. The manual method 
using various versions of the well-known glass 
cutter is popular. This is the cheapest method of 
work, limiting, however, the sizes of products. It 
is commonly used to cut small mirrors, furniture 
glazing, table tops, shelves, etc.

Automatic cutting represents an improved 
method. Cutting is performed on special equip-
ment, ensuring speed, large volume and high 
precision of operations. Various types of au-
tomatic cutting are known. The most common 
of them is sandblasting which is basically the 
process of cutting by forcing abrasive par-
ticles under high pressure. The time-proven 
hydroabrasive technique consists in propelling 
abrasive particles together with water against a 
surface of the sheet. This method is more cost 

Various types of 
automatic cutting 
are known. The 
most common of 
them is sandblast-
ing which is basi-
cally the process of 
cutting by forcing 
abrasive particles 
under high pres-
sure.

Glass applications
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efficient and allows cutting of complex shaped 
forms with the minimum number of rejects, 
high quality of cut and precision. Laser cutting 
is currently considered as the most advanced 
technology, which is used to obtain smoothly 
cut products, not requiring additional process-
ing. With this method, filigree shapes of various 
complexity are performed in a short time. The 
positioning sensor allows for making cuts with 
ideal precision and no worry about inaccuracies 
as they generally do not exist. This technology is 
intended for processing of window, red hot and 
heat-strengthened glass, as well for mirrors of 
any size and width.

The method involving local heating of the 
glass area to be treated also looks rather prom-
ising. There is stress accumulation that finally 
breaks glass. But traditionally when it comes to 
glass cutting, discussions start with the glass 
cutter itself, how it should be properly held and 
what sound it should make. In this respect it is 
certainly noted that hard-alloy glass cutters per-
form no worse than diamond tools. 

DRILLING
Practice shows that holes should be often 

made in glass. That sounds simple: you need to 
buy the drill with appropriate diameter which is 
specifically intended for glass work. However, 
this is only the first step of the procedure. Fur-
ther, depending on glass width, you need to fol-
low a certain sequence of actions: Pour a handful 
of beach sand on the place where the hole should 
be made, hollow a place of the required diameter 
in the sand, then fill the well with melted tin or 
lead and allow it to cool. Then pull the solder out 
and remove the remaining sand. Before cutting, 

glass should be always degreased in the areas 
to be processed with the glass cutter. Then the 
sheet is fixed with a suction cup, and a metal rod 
is installed.

Glass is not only a fragile but also a capri-
cious material, therefore, you need to prepare 
to any manipulations in advance and thoroughly 
plan what should be done. Only in this case, the 
result will never be disappointing. 

A. Zagoryansky

When it comes 
to glass cutting, 
glass cutters are 
discussed, how 
they should be 
properly held and 
what sound they 
should make.
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The material requires cautious and careful 
handling not only during transportation but 
also during storage. For this, certain rules 

need to be followed. During the period of storage, 
glass should be kept in special places and condi-
tions determined by its individual properties. For 
example, glass of different types, grades and 
sizes must not be transported and kept in one 

box (case, container). However, along with this 
seemingly "single-piece" approach to glass stor-
age and handling, there are general principles 
applying to all glass types.

The most numerous of them is simple flat 
glass or plate glass. For its storage several types 
of "packaging" are used. Boxes made of boards 
are, perhaps, the most popular option. Each box 

Glass storage 
and transportation

Familiar picture: in the traffic flow, a car moves with caution, 
carrying glass or finished glass structures in special pyramids.

Glass applications

www.archello.com

theglassrackingcompany.comtheglassrackingcompany.com
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contains up to 70 square meters of glass plates 
or sheets. It is also possible to use special rubber 
containers made according to the requirements 
set forth in GOST 4295-63. Polished glass must 
be interleaved with thin paper and kept in boxes 
weighing up to 50 kg. 

PYRAMIDS MOVE ON
Special one- and two-sided pyramids, where 

boxes or containers with flat glass or individual 
sheets are placed vertically at 5 to 15 degrees, 
are widely used. These packaging configuration 
is also used during transportation. The popu-
larity of pyramids is explained by their ease-
of-use: they are designed open on both sides, 
which facilitates loading and unloading of 
material. With swivel wheels, the pyramid can 
move in any direction and at different angles. 
For time-saving purposes, the package is some-
times opened directly on the pyramid. However 
it should be taken into consideration that de-
pending on the type and purpose, glass needs 
additional protection from abrasion during 
transfer, warehousing and storage. Glass plates 
must not contact with sand, stone, metal and 
other abrasive materials which leave unrepair-
able defects on smooth glass surfaces. Stretch 
film, packaging paper and cardboard are widely 
used for glass protection. Glazing plate glass 
should be transported in the box with the empty 
space tightly filled with wood chips. Flat glass 
in packages should be securely fastened with 
special hold-down straps. This is important to 
prevent the sheets from shifting and coming in 
contact with each other, which may cause haz-
ardous bending. 

 The so-called glass slides required for vari-
ous laboratory tests are widely used in medicine 
and biology. For their storage special plastic 
boxes for 25 or 100 slides are available; there 
are also containers which can hold up to 400 
items. This type of glass can be also stored in 
special plastic folders which can contain up to 

agc-glass.eu lansing-unitra.eu

loadlifter-solutions.com

supertrucks-uk.com
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two dozens of slides. There is a range of storage 
choices for slides, therefore, it is always possible 
to select the most appropriate. 

LIQUID, AGGRESSIVE GLASS
Special care is required for liquid (sodium) 

glass. This glass is inherently very aggressive. 
After manufacturing, it is placed in drums (up to 
360 kg) or tankers (up to 24 tons) made of ma-
terials insusceptible to active chemical environ-
ment, such as steel and special plastics. Storage 
of liquid glass in tanks made of aluminum, zinc, 
simple glass, i.e. materials that are capable of 
reacting with liquid glass, is not allowed as it can 
be extremely dangerous. 

Liquid glass is capricious and demanding 
of storage conditions. It can freeze in the cold. 
Therefore in winter, tanks with liquid glass are 
kept in heated areas or are additionally heat insu-

lated and electrically heated, if stored outdoors. 
Still another specific aspect: Liquid glass does 
not withstand local heating and in such case 
starts releasing silicic acid. 

Liquid glass is transported in the same tanks 
in which it it kept, - special drums, rail tank cars 
and road tankers.

SPECIAL STORAGE
There are also several special conditions of 

glass storage. Glass must not be stockpiled or 
kept in the open air. This is especially important 
for mirrors as the frost-like coat appearing on 
the surface cannot be washed or removed in any 
other way. Freezing dramatically affects the qual-
ity of any flat glass. It becomes fragile, crumbles 
during processing or under any other mechani-
cal impact. The most appropriate method is to 
store glass in warm, dry and properly ventilated 

Glass applications

The most appro-
priate method is 
to store glass in 
warm, dry and 
properly ventilated 
area at a tempera-
ture of not below 
10 °C.
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area at a temperature of not below 10 °C. 

FLOATLINER CAN DO EVERYTHING
In warehouses, workshops and works, glass 

is transported on special carts made of angle 
steel. When handling glass pieces, loaders use 
special manual vacuum cups. Customized trans-
portation methods for individual large glass 
pieces (for example, 2 m x 3 m x 8 mm, weigh-
ing more than 120 kg) are available. Some firms 
use vehicles with crane-manipulators or trucks 
with tail lift, significantly facilitating loading and 
unloading of large heavy-weight glass plates 
with high windage. For extra-large glass (Jumbo, 
over three meters, and super-Jumbo), special 
transport is required, a Floatliner. This super-
truck is specifically designed for the careful 
transport of large glass virtually in any road con-
ditions. The improved air springs ensure smooth 
running along our far-from-ideal highways. 
The video showing a Floatliner moving along a 
mountain pass is impressive. Though, the trac-
tor helps the giant climb the slope. But most im-
portantly, there is no worry about glass even in 
such conditions. Soft hold-downs, reliably fixing 
cargo, are continuously monitored by the driver. 
The ceiling is lined with a special fabric absorb-
ing condensate that can form due to tempera-
ture changes. The ventilation system maintains 
the required environment inside the container. 
Operations of the mechanized handling system 
resemble seamless circus performances. Float-
liner delivers its cargo to the destination, slows 
down, and after a couple of manipulations by the 

driver, the cabin smoothly moves off, leaving the 
delivered glass on the special platform. Then au-
tomated unloaders proceed to work.

CAREFULLY, GENTLY, BY RULE
During transfer and storage, glass should 

be always handled gently and with care, strictly 
observing the universal and easy-to-follow rules: 
do not put heavy load, drop packages or heavy 
things on glass. This also applies without limi-
tation to extra strong types of tempered glass. 
They have already undergone the required endur-
ance testing, and additional stresses are contra-
indicated to any material. Particularly as regards 
glass.

A. Aleksandrov

For extra-large 
glass (Jumbo, over 
three meters, and 
super-Jumbo), 
special transport 
is required, a 
Floatliner. 

pinterest.com

youtube.com
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BENEDICTUS'S INVENTION
Glass is a very complex, and often multi-layer 

substance. This is especially true for laminated 
(triplex) glass, the invention of which was pat-
ented in 1909 by French chemist E, Benedictus. 
Car manufacturers did not immediately appre-
ciate the true value of this greatest invention 
which saved lives and health of many people. 
The laminated glass design is simple as every-
thing of genius. The name itself speaks about 
the trinity of its components: these are two (or 
more) layers of glass held together by a poly-
mer interlayer between them. In the event of 
breaking, glass fragments of a five-kopeck coin 
or larger size are retained by this interlayer, i.e. 
remain on the film. They are not harmful for a 
driver or passengers.

But this is only one of the main types of non-
splintering (and therefore, safety) glass which 
does not form sharp pieces even when broken. 
Similar properties are also typical of wired glass 
in which bulk glass is placed in the wire mesh. 
Red hot glass is also sometimes referred as 
non-splintering glass though it is not exactly so.

If you have a car, definitely, you inspect the windshield before traveling 
especially thoroughly. It is clear that it must be clean, transparent, 
without scratches and other defects. Because safety, and sometimes life 
of passengers depends on it.

Detectors for  
laminated glass

In the event of 
breaking, glass 
fragments of a 
five-kopeck coin 
or larger size are 
retained by this 
interlayer, i.e. 
remain on the film.

Glass applications



33

The first Russian manufacturer of ironmongery for glass

TRUST BUT VERIFY
Nowadays laminated glass is so widely ap-

plied that almost all residents of Russia use this 
reliable material, not even suspecting of its exis-
tence. It is used in windshields of automobiles, 
railway cars, aircraft, water craft, monitoring de-
vices and in protective glass for aiming sights of 
armored vehicles. The list can be continued but 
it is already clear: laminated glass is in high de-
mand. But as the glass is reliably "packaged" in 
the film, sometimes a special detector is needed 
in order to find some internal defect and to iden-
tify damage to the internal structure. This is im-
portant not only for manufacturers who closely 
monitor their product quality. Experienced drivers 
certainly have this simple device to keep the situ-
ation under control. The quality of laminated glass 
is, of course, regulated by GOST. As any industrial 
product, laminated glass is tested. It undergoes 
testing in severe conditions: it is broken, exposed 
to thermal shocks, tested for resistance to break-
ing into pieces. Adhesion properties of laminat-
ed glass depend on the quality of the adhesive 
(film), level of surface treatment and compliance 
with process parameters. If the glass surface is 
not sufficiently cleaned, bubbles and areas of low 
adhesion strength may appear. The detector is 
required to measure solar energy, light transmis-
sion capacity, and to determine the external and 
internal sides of the glass. This is because it only 
looks as if being the same on both sides and no 
matter how to install it. If the front and back sides 
are not identified, correct mounting of the glass 
unit is impossible. The detectors with highly sen-
sible electronics and a laser diode do it easily and 
faultlessly. By pushing the button on one side of 
the glass, one can determine its structure: width 
of the clearance gap between the layers of glass 
in multipane glazing units, presence of the film 

and laminate resin between the layers. The de-
vices are universal and suitable for different glass 
types: coated, armored glass, and multipane glaz-
ing units. The same detector can be easily used to 
determine the formulation of the glass unit with-
out its demounting. In a word, the detector for 
laminated glass may be useful in many situations. 
Skilled auto owners immediately put in on notice. 

bm-online.de

bohle-group.com

bohle-group.com
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Speed trap detectors are often installed by 
our drivers on their cars. Well, they do not want 
to explain themselves to inspectors for every 
little thing... But in order to purchase the "right" 
speed trap detector, one needs first to examine 
the windshield with the glass detector. Ideally, 
the car should have standard transparent lami-
nated glass. It ensures the best conditions for 

operation of any SHF devices, including in-vehi-
cle speed trap detectors. 

Some issues will appear if the car has con-
ventional electrically heated laminated glass. 
This alternative is acceptable but subject to 
some restrictions. In this case, SHF signal pass-
ing from the radar detection device is affected by 
the mesh size, conductivity of its material, and 

the section of wire from which the mesh is made. 
Currently, the most advanced laminated glass is 
climatic windshield. At the same time, it is the 
most problematic material for radio transmitters 
and receivers. Radio waves do not pass through 
such coating, because metal spattering fully re-
flects them the same as the mirror reflects a light 
beam. 

For such automobiles, spaced (fixed) speed 
trap detectors are the only option. However, the 
most reliable and excellently proven method to 
avoid the undesired meeting with the inspector 
is to follow the rules. I will highly recommend it.

No. 8 2018

There are 
special types 
of laminated 
glass, such 
as glass with 
improved 
noise-attenu-
ating proper-
ties, electrically 
heated, colored, 
mirror and electro-
chromic glass. 

Glass applications
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FAVOURITE OF THE XXI CENTURY
The laminated glass is no less demanded in 

other areas. Architects and builders inventively 
use this auspicious material. They raise walls, 
windows and facades of buildings from it. There 
are special types of laminated glass with increased 
noise-attenuating properties, electrically heated, 
colored, mirror, electrochromic, etc. They are 
used in showcases, transparent partitions, stair-
cases, door glazing, etc. It is a favorite material for 
designers. The more so because it is produced in 
the most incredible choices: with fabrics, leaves, 
plants, various decorative films, etc. Such lami-
nated glass found its applications in the manufac-
ture of sliding door wardrobes, wall panes, table 
tops, room partitions, floor tile, wall clock, and 
other things. The laminated glass shows some 
amazing capacity, not only for adaptation, and 
therefore is it easily fitted to various processing 
conditions and surprises with continual metamor-
phoses. This enables to confidently use it in widely 
differing areas - from kitchen to outer space. 

The same makes it the material of the XXI 
century.

A. Aleksandrov

adv-info.com
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Logically, the more glass we have around us, 
the more care should be taken about safety. 
Glass surrounding us on all sides must be 

impact-resistant, fireproof, biologically, environ-
mentally and energetically safe. It must protect 
us from excessive UV radiation while providing 
enough sun light and warmth. 

WHAT SHOULD WE INSTALL AND WHERE?
When installing glass into the outside glaz-

ing, consideration must be given to nominal 
working loads, glazing weight, expected pres-
sure, extreme temperature variations, seismic 
and snow loads, intensity and duration of solar 
radiation, etc.

One of the most important parameters of a 
safe high-quality glass structure is mechanical 
strength. In order to ensure it, glass manufac-
turers should determine and monitor the value 
of residual stresses,residual internal stresses 
(fritting), recording all this in the process con-
trol documentation accompanying the products. 
It is very important to ensure that the glass does 
not have destructive defects, and chips along the 
edges do not exceed the value established by 
standards. 

For large glazing areas in public buildings and 
various facilities, special requirements are set for 
structures. 

To ensure safety of people in the areas of 
special risk, safety multilayer or tempered glass 
must be always used. According to Technical 
Regulations on safety of glass and glass prod-
ucts used in buildings and structures (Draft 
455615-4), places of special risk are indoor 
spaces intended for high occupancy and walking 
of people. These are entrance lobbies, doors, 
glass ceilings and roofs, balconies and loggias, 
winter garden enclosures, translucent facades 

One of the most im-
portant parameters 
of a safe high-qual-
ity glass structure 
is mechanical 
strength.

Glass is everywhere around us: in huge storefronts, many 
windows, and facades finished with glass panels. Structures 
made of this material have become common not only in the building 
frame, but also in the interior.

Glass safety  
considerations
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and partitions, glass floors, steps, staircase rail-
ings and cages, roof lights, dormer windows, 
glass canopies. 

TEMPERING OR HARDENING?
Glass is considered to be safe if it is very 

hard to break, but if so happens, there must be 
no pieces scattering around, sharp, cutting or 
harmful to people. Such properties are avail-
able in laminated, heat-hardened and tempered 
glass. 

Tempered glass has its own sub-types: tem-
pered as such and additionally treated by heat 
soaking. 

In the manufacturing process, glass is heated 
to 650–700 °C, and then quickly cooled by air 
blasting to 60 °C, gaining extra strength. If bro-
ken, it forms pieces with blunt edges. Therefore, 
glass doors, partitions, facade structures for 
public buildings are constructed with the use of 
tempered glass.

As with tempered glass, heat-hardened glass 
is processed by the method of controlled heat-
ing and cooling, when the glass surface is fixed 
in the state of compression. As a result, heat-
hardened glass has higher bending strength than 
conventional glass, but lower than that of tem-
pered glass. The reason of this is slower (com-

Glass is considered 
to be safe if it is 
very hard to break, 
but if so happens, 
there must be no 
pieces scattering 
around, sharp, cut-
ting or harmful to 
people. 
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pared to tempered glass) cooling. In addition, 
heat-hardened glass is not subject to heat soak 
test. If broken, it forms pieces with sharp edges 
similar to conventional glass. Thus, this mate-
rial and the structures made of it are not rated 
as safety materials and structures. Besides, heat-
treated glass, both tempered and heat-hardened, 
cannot be cut, drilled, etc.

Tempered glass may be incorporated in the 
laminated glass, a composite of several layers 
of glass held by polymer films. The laminated 
glass does not fall into sharp pieces when bro-
ken. Pieces formed in case of impact are retained 
by the film which prevents them from scattering 
around. 

Though there is a diversity of safety glass 
types, it is essential to appropriately combine 
the materials with varying properties in the 

structures. For example, the Technical Regula-
tion on safety of glass and glass products used 
in buildings and structures prescribes the man-
datory use of tempered glass, multi-layer glass, 
or their combinations in partitions, facades, 
roofs and roof lights. This regulation also pro-
hibits to use tempered glass as internal glazing 
in glass roofs and roof lights. One- and two-
layered glazing in the buildings must consist of 
only safety glass (tempered or laminated). For 
three-layered glazing, the external glass must 
be safe while the internal glass is not subject to 
limitation. 

SHOCKPROOF GROUP
Banks, storefronts, vaults, etc. are typically 

classified as areas of special risk. The "facility" 
must have special protection against attempts 

Finished heat-
treated glass, both 
tempered and heat-
hardened, cannot 
be cut, drilled, etc.
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of break-in, explosions, vandalism, etc. In order 
to ensure safety of the buildings and their con-
tents, special impact-resistant multi-layer glass 
has been developed. It must withstand an impact 
of a steel ball weighing 4.1+0.02/-0.04 kg, falling 
from the predefined height, according to the pa-
rameters set forth in the Technical Regulation on 
safety of glass and glass products used in build-
ings and structures. 

Crack-proof glass must withstand the 
predefined number of strokes with an axe 
(hammer) weighing 2.00 kg, with the specified 
kinetic energy. 

LESS FIRE
The role of fireproof glass in the contempo-

rary construction cannot be understated. 
The structure may be considered to be fire-

proof, if it consists of glass, frame and mounting 
elements, which satisfy the fire-resistant criteria 
according to the results of testing. In these struc-
tures only specialty materials must be used such 
as: heat-soak tested tempered glass, fireproof 
laminated glass, fireproof wired glass. The use 
of glass units with liquid filler as fireproof glazing 
is strictly prohibited. 

Marking is applied according to the results 
of fireproof glass testing. Letters E. EI, EW des-
ignate the fire-resistance rating, and figures in-
dicate the fire-resistance limit in minutes. The 
minimum limit must be 30 minutes, followed by 
45, 60, etc. with 30-min increments. This is the 
time during which the glass must withstand open 
fire, preventing radiant energy propagation, at a 
temperature rising according to the predefined 
curve. Temperature of the glass surface outside 
the area of fire shall not exceed 180 °C.

Fireproof glazing is part of fire barriers. Such 
structures include, for example, fire-safe win-
dows. They have different fire-resistance rat-
ings. The marking shows the time during which 
the glass can withstand fire. For example, OP-1 
(E-60) means that this is fire-safe glass of type 
1 with a minimum fire resistance of 1.0 hour 
(E-60). 

AGAINST BULLET AND EXPLOSION
Contemporary types of glass structures can 

be not only fire-resistant, but also explosion and 
bullet-proof.

The structure may 
be considered to 
be fireproof, if it 
consists of glass, 
frame and mounting 
elements, which 
satisfy the fire-
resistant criteria 
according to the 
results of testing.

woodhouse.ee
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Bullet-proof glasses are divided into safety 
classes depending on the weapons type, car-
tridge name and index, bullet parameters (slug 
type, weight, speed), and firing distance.

As for explosion-proof glass, it must be 
multi-layered. If the multi-layer design uses 
polymer films, it is necessary to exclude glazing 
destruction with flying out of the entire "glass-
film" assembly into the room. This requires an 
appropriate method of installation and fastening 
of the film on the frame structure. Such mea-
sures should ensure safety in case of glazing 
destruction. This again refers to possible pieces 
which should not have sharp edges or scatter 
around. 

Both multi-layer explosion-proof glass and 
explosion-proof glazing of"glass-film" type un-
dergo tests under the specific conditions and 
are assigned a particular class as a result. The 
classification depends on the charge weight, dis-
tance to the place of possible explosion, specific 
impulse of positive phase explosive shock wave, 
etc. If glass meets the requirements of any explo-
sion-safety class, it also meets the requirements 
of all lower classes by default. 

In the cases when the explosive resistance 
of glass products exceeds that of the main 
load-bearing and enclosing structures, safety 

Bullet-proof glasses 
are divided into 
safety classes 
depending on the 
weapons type, 
cartridge name and 
index, bullet param-
eters (slug type, 
weight, speed), and 
firing distance.

Glass applications
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damping elements and ties should be used 
in frame designs. This helps prevent the 
transfer of critical loads, which can lead to 
significant destruction, from the glazing to 
the load-carrying structures. Therefore, the 

principle of equal strength between glazing 
and walls of the buildings should be followed. 

In the gasified spaces of buildings and struc-
tures and in the areas where flammable gas cyl-
inders are kept or used, it is useful to provide for 
blast-relief glass structures with explosion-proof 
glazing. If they are not provided, the explosion-
proof glass structures should not be installed in 
order to reduce the risk of building collapse in 
case of gas-air mixture explosion. 

N. Ershova
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The area of special glass types also attracts 
attention, and with growing demand for 
comfort and safety, this sector of glass 

production looks rather interesting. Currently, 
special glass types include: smart glass, low-
E glass, electrically heated glass, self cleaning 
glass, etc.

VARIABLY CLOUDY
Smart glass or glass with varying proper-

ties certainly raises stable consumer interest. 
This composition of different layers of glass 
and chemical materials has already come into 
common use in architecture and construction 
for fabrication of special translucent structures: 
windows, doors, partitions, in which transpar-

Glass for special 
applications
Glazing trade is a very dynamic and multi-faceted area. The glass market 
continuously sees manufacturers who offer brand new designs or upgrade 
well-known products. 

Glass applications

Currently, special 
glass types include: 
smart glass, low-E 
glass, electrically 
heated glass, self 
cleaning glass.

hchglass.com
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ency, heat transmission and other properties 
often change. This happens due to variations 
in temperature, illumination, and electrical 
voltage. 

One of the examples is smart glass with se-
lective light transmission and structures made 
of this glass. Smart glass is essentially a triplex 
composite consisting of two layers of glass 
(transparent or tinted) and a liquid-crystal inter-
layer. 

The principle of operation of the smart struc-
ture is simple but quite effective. For functioning, 
it primarily needs the source of electric energy. If 
this is glass with varying transparency, then in 
the normal state when it is disconnected from 
the power source, liquid crystals of LC film con-
tained within the composite are placed chaoti-
cally and scatter all light falling on the glass, pre-
venting visibility on either side. Glass in this case 
looks opaque and features high non-transparen-
cy. Once power is supplied to the structure, the 
crystals get oriented perpendicularly to the glass 
and light beams freely penetrate through without 
scattering. The glass becomes absolutely trans-
parent. Note that the amount of the transmitted 
light is unchanged in both conditions and only 
the degree of scattering differs. 

The glass with varying transparency has 
considerably more functions, thus, in certain 
cases shows more advantages compared to the 
conventional glass. For example, the degree of 
transparency changes depending on the sup-
plied voltage. This enables to use such structure 
as a double-sided projection screen. 

The glass with varying transparency has 
a multitude of benefits. First of all, it is a high 

Glass with varying 
transparency has 
considerably more 
functions, thus, 
in certain cases 
shows more ad-
vantages compared 
to the conventional 
glass.

smarthomesandbuildings.com
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degree of light transmission: about 77% of 
light in both directions in any state (opaque or 
transparent). The ease of care is undoubtedly 
a plus as the liquid-crystal layer is between the 
layers of glass which can be cleaned as usual. 
Glass transparency can be adjusted, thus elimi-
nating the need of using shutters and blinds.  
 Smart glass is distinguished for its low power 
consumption while smart glasses of the latest 
generations are capable of generating energy 
themselves. For example, glass made of materi-
als which use a triboelectric effect can collect en-
ergy characteristic of static electricity produced 
in contact between two different materials. In 

this case, glass does not only change its optic 
properties but also generates electricity, i.e. be-
comes energy-efficient. 

American scientists from the Georgia Insti-
tute of Technology (Atlanta) presented another 
rather interesting and clearly promising develop-
ment: smart glass accumulating wind and rain 
energy. This effect is based on the triboelectric 
nanogenerator (TENG) technology. This tech-
nology enables the creation of a smart window 
system with a self-contained power supply. The 
design includes a glass-integrated electrochro-
mic device (ECD) with transparent TENG gen-
erators which are actuated by contact of glass 
with rain drops and wind flows. As a result of 
the above-described processes, glass transmit-
tance changes from transparent to deep blue 
color. Nanogenerators are placed on the surface 
of the new glass in two layers. The outer layer 
in the form of nanoscopic pyramids accumulates 
static electricity from rain and produces electric 
current when rain drops fall on the glass. The in-
ner layer of nanogenerators collects wind energy 
and lies immediately below the outer layer. Coils 
of nanosprings in this layer are located between 
the two plates of charged transparent plastic. 
When exposed to wind, these springs are com-
pressed, bringing the charged plates together so 
that electric current is generated.

 Smart glass is exceptionally strong and re-
sistant to destructive UV radiation, chips and 
cracks. 

 All these properties of the glass with varying 
transparency extend the range of its applications. 
As the technology of smart glass is similar to 
laminated glass, it can be used as shockproof 
glazing, increasing anti-vandal properties by ap-
plying protective films. Smart glass has good 
prospects, for example, as part of bullet-resis-
tant glass units for windows, doors and entrance 
lobbies. 

Smart non-transparency makes this glass 
type essential in the structures of partitions for 
spaces used for storage of various valuables. 

Glass applications

Glass transparency 
can be adjusted, 
thus eliminating the 
need of using shut-
ters and blinds. 
 Smart glass is 
distinguished for 
its low power 
consumption while 
smart glasses of 
the latest genera-
tions are capable of 
generating energy 
themselves.

presseportal.de
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Today's smart glass showcases may become 
advertising displays if necessary. This adds to 
the presentable appearance and reliability of any 
building and interior. 

EMISSION IS POSSIBLE:
THE LESS THE BETTER
The problem of heat saving is very urgent in 

many climatic conditions, including in the great-
er part of our country. Low-emissivity glass will, 
possibly, become an excellent solution of this 
task. It has high light transmittance and trans-
parency, simultaneously ensuring the required 
thermal insulation coefficient. With its trans-
parency, low-emissivity glass enables sunlight 
to penetrate into the space while warmth from 
heaters accumulated in the room is not released 
outside and remains inside. While conventional 
glass emits the accumulated energy with equal 
intensity in both sides, leading to heat losses, 
low-emissivity glass substantially reduces emis-
sion outside, synchronously decreasing heat 
losses. 

Low-emissivity glass is polished glass with a 
special sprayed metal oxide coating. This leads 
to the reduced energy fraction emitted by glass 
in the direction of the coating. 

The capacity of glass to reflect heat rays is 
determined by its emitting power or emissivity 
coefficient E. The less the emissivity coefficient, 
the more effectively the material reflects heat. 

The emissivity coefficient of low-E glass 
is 0.17, and that of conventional glass is 0.9. 

Therefore, low-emissivity glass slowly returns 
heat and is a good heat-insulating material.

Modern low-E glasses are available in two ver-
sions: with hard (K glass) and soft (I glass) coatings.  
 K glass is manufactured by the float method 
when low-emissivity coating is applied on one 
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of the surfaces of glass during the manufactur-
ing process. When it is still heated to a very high 
temperature of over 600 °С,  a multi-layer metal-
ized coating is applied on its surface by pyroly-
sis. At this high temperature, metalized coating 
molecules easily penetrate deep into the glass 
structure. This results in the unique lamination 
of glass, which provides the glass with higher 
durability and its coating with considerable me-
chanical strength and stability. It will not become 
turbid, destructed or peeled off even after long-
time service. 

K glass has outstanding heat-insulating 
properties (К = 1.9 - 1.6). It excellently trans-
mits solar heat energy (SF 70). The prerequisite 
for hard-coated glass is tempering. It can be 
successfully used both for single interior glaz-
ing and in glass units in various combinations 
with other glasses. 

 Unlike K glass, I glass is provided with 
low-emissivity coating on one of the surfaces 
by the method of magnetic-field cathode 
sputtering of metal-containing compounds 
with the predefined selective properties in 
vacuum conditions. The first silver layer is 
sprayed on the glass and then the second layer, 
oxide titanium coating, is applied. This results 
in soft coatings. 

However, they have a major disadvantage 
- low chemical resistance. The reason for this 
deficiency is that to obtain high transparency 
of the coating silver and titanium oxide films 
should have the predefined width and sparse 
structure. Thus, they are permeable for air and 
atmospheric moisture, which oxidize silver and 

compromise emissivity properties of the coat-
ing. Therefore, I glass should be kept in tightly 
closed containers and used for installation in 
the open air only within the specified time lim-
its. The problem of oxidation in the glass unit 
can be solved with the use of inert gas which 
protects I glass coating material from expo-
sure to oxygen and preserves the properties 
of soft coating until the opening of the glass 
unit.  When handled properly, I glass has ex-
cellent heat insulation (К = 1.3–1.1) and good 
transmittance of solar and heat energy (SF 62). 
However, this glass requires special caution in 
processing and has a limited shelf life. Due to 
these limitations, it is used only in glass units 
and with coating facing inside. 

Nevertheless, despite of obvious difficulties, 
preference in the international practice is given 
to soft coating because it is one-and-a-half times 
superior than hard coating in terms of its heat-
saving properties. 

WITH HEATING
At present, electrically heated glass is of con-

siderable interest among the consumers. It has 
an electrically conductive mesh or coating, the 
temperature of which rises when electric current 
passes through. The appearance of electrically 
heated glass is not different from that of con-
ventional glass. 

It is designed as follows: Glass surface coat-
ing consists of a thin metal oxide layer, perform-
ing functions of a heating element. The wiring 
itself is incorporated in the section. 

Only tempered glass is used for electrically 

Contemporary 
low-E glasses are 
available in two 
versions: with hard 
(K glass) and soft 
(I glass) coatings.

Glass applications
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heated glass units because conventional glass 
can be easily destructed as a result of tem-
perature variations. Heated tempered laminated 
glass is not exposed to such risks. The heating 
element of heated glass consists of three layers: 
protective, insulating and reflecting. This struc-
ture makes IR radiation one-directional, and the 
operation of this unit results in heating of the 
room.

Heated laminated glass has a wide range of 
applications. It is very effective in glass roofs 
and domes for removal of snow and ice. For ef-
ficient heating, the required specific power is 
about 600 W. This type of glass has been proved 
to be excellent in making heated mirrors for 
spaces with high humidity. The defogging effect 
is achieved when glass is heated to 40–60 °C at 
specific power of 200–700 W/m2. 

Electrically heated laminated glass can be 
an individual element of the structure of a part 
of the glass unit. In any case, this safe mate-
rial prevents electric shocks because electrically 
conductive coating is located inside the lami-
nated glass. 

It should be noted that electrically heated 
glass units have special temperature sensors 
which control temperature and turn off the heat-
ing element when necessary. 

In addition, such glass unit is hard to break, 
and if something happens, contacts are switched 
off automatically and the alarm is actuated. 

CLEARLY INDEPENDENT
Among various types of special glass, self-

cleaning glass occupies an interesting niche, 

playing a critical role in some cases. Its un-
usual coating not only easily removes organic 
contamination from the glass surface but also 
makes this surface moisture-resistant. The 
need for routine washing of glass is noticeably 
reduced. 

The self-cleaning coating acts in two steps. 
First, the so-called photocatalytic process takes 
place when the coating reacts to UV radiation, 
which leads to the destruction of organic con-
tamination. The second step is when rain or wa-
ter drops fall on the glass, water is spread over 
the surface, washing contaminations off, and 
then is quickly evaporated, leaving no traces. 

 Clearly, it is very beneficial as the costs for 
cleaning of glass surfaces are significantly re-
duced. Moreover, such cleaning is safer than 
washing windows manually. 

The pluses of self-cleaning coating are obvi-
ous. And the main of them is probably that all 
that works at all times and in any weather con-
ditions. In the drought period or in a very dry 
climate it is enough to wet the glass surface in 
order to activate the process of cleaning. 

The coating is quite durable: the service life 
is the same as of glass.

Any type of exterior glazing may include self-
cleaning glass: facades, windows, glass roofs 
and roof lights, winter gardens, green houses. 
It can be installed as one desires: vertically, an-
gularly, as single glazing, as part of the glass 
unit, etc. However, this glass is not intended for 
interior applications and is the best option for 
areas hard-to-reach for manual cleaning. 

N. Ershova

Only tempered 
glass is used for 
electrically heated 
glass units because 
conventional glass 
can be easily de-
structed as a result 
of temperature 
variations.
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Today a house built of glass is understatement.

Because glass is very different: transparent 
like an eye-drop and rather turbid, poorly 
transmitting light; colored and colorless, 

ideally polished, smooth and textured. The latter, 
for example, is widely used for various service 
rooms, bathrooms, etc. 

Epithets "colored", "patterned", "textured" are 
unlikely to raise questions. But what is drawn 
glass in relation to hard, fragile, prickly, brittle 
material, which, essentially, glass is. 

PEACEFUL CO-EXISTANCE
OF TWO METHODS
 As known, there are two main methods of 

flat glass manufacturing: horizontal and vertical. 
With the horizontal technique, a glass sheet with 
a thickness of 3 to 18 mm is formed on a bed 
of melted tin. This technology was developed in 
England by Pilkington more than half a century 
ago. The obtained float (i.e. polished) glass has 
excellent properties: ideally smooth surface, the 
ability to retain little or no light and excellent 
optical properties as it does not distort visible 
objects. It is especially popular and currently 
used widely in fabrication of glass units and 
construction. 

Along with this relatively new horizontal 
method of flat glass production, the old verti-
cal draw method continues its long life. Drawn 
glass, so made, has lower quality of surfaces 
and creates large distortions. The thickness of 
drawn glass is typically 2 to 12 mm, though for 
construction it is recommended to use glass 
at least 3 mm thick. It is produced by special 
machines. They draw viscous bulk glass from a 

Colored, drawn, patterned 

As known, there 
are two main 
methods of manu-
facturing flat glass: 
horizontal and 
vertical.

Stekolnoye Delo No. 8 2018
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glass-melting unit as a continuous ribbon. 
This technology has two versions: Fourcault 

process and non-debiteuse draw. The "Debit-
euse" is a rectangular die from refractory mate-
rial with a slot cut longitudinally through. The 
ribbon of melted glass is drawn through this slot 
and intensively cooled with cold-water jackets. 
In this method of manufacturing, the quality of 
glass is not always high, and the glass sheet of-
ten has longitudinal lines. They appear due to 
poor state of the debiteuse. In non-debiteuse 
draw, the quality of glass is higher. With this 
method, bulk glass is limited by guard devices 
and cold-water jackets. Special rollers, limiting 
the board, are installed to form and hold the 
boards of the glass ribbon along its edges.

IN BULK TINTED AND PATTERNED GLASS
The vertical draw method enables to manu-

facture colorless and colored (in bulk tinted) 
glass. Colored glass can be applied for glaz-
ing of windows, stained-glass windows, bal-
cony doors and lantern lights. It is widely used 
for growing houses, green houses and other 
translucent structures in living and industrial 
spaces. Patterned glass with well-defined raised 
patterns on one or both surfaces is also quite 
popular. Patterned glass is often opaque. They 
transmit scattered light while protecting the in-
terior space from onlookers. However, colorless 
patterned glass looks more sophisticated and 
refined. 

Colored patterned glass, obtained either 
from in bulk tinted glass or by applying a spe-
cial coating on one of the surfaces, also finds its 
fans. One of the versions is glass manufactured 
by the method of colored enamel burning-in. It 
is commonly used to decorate facades with its 
colored surface facing the interior space. 

According to the existing standards, the 
depth of patterned lines on the glass surface 
should be 0.5 to 1.5 mm. Patterned glass should 
also transmit and scatter light. Light transmis-
sion coefficient for colorless version when il-
luminated by scattered light is determined by 
standard specifications: if patterns are only on 
one side, it should be at least 0.75, and if on two 
sides - 0.7. Light transmittance of colored pat-
terned glasses is also subject to regulations: it 
is determined by composition and color of glass 
and coatings and should be 30-65%. 

Designers and architects enthusiastically use 
this attractive material that adds a distinctive 
appearance and emphasis to the interiors and 
facades of buildings. Refined and sophisticated 
patterned glasses are suitable for decoration of 
facades, lobbies, interiors of public buildings, 
hotels, restaurants and theaters. They are of-
ten used in doors, room partitions and stained-
glass windows. For these purposes, opaque 
patterned glass is best suitable as it can scat-

ter light. Tinted glass with the patterns blend-
ing with the overall style of the interior is also 
often used. Patterned glass clearly dominates 
in the manufacturing of beautiful chandeliers, 
lampshades, bras, desk, floor and wall lighting 
fixtures. Opaque patterned glasses are optimal 
for designing bathrooms, and this is appreciated 
by professionals. 

 Colored drawn patterned glass is interest-
ing not only for multiple aesthetic advantages. 
It has good performance parameters and pos-
sesses high strength. It can be tempered and 
laminated. Most of patterned glasses are suc-
cessfully used in low-emissivity or soundproof 
glass units. And this is another, very wide area 
of their application. 

A. Zagoryansky

Along with this 
relatively new hori-
zontal method of flat 
glass production, 
the old vertical 
draw method con-
tinues its long life.
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TV-experts, these sharp-witted know-alls, 
will possibly find no difficulty with the an-
swer. Though... Not everyone knows some 

technical aspects of super-strong glass manu-
facturing using sapphires. However, we deal with 
this material increasingly frequently.

ABSENT-MINDED INVENTION
 This story began more than one hundred 

years ago. And, as is often the case, the idea 
of growing synthetic corundums was conceived 
in several heads. Auguste Victor Louis Verneuil 
(1856-1913) was among the first scientists who 
proceeded from theoretic studies and experi-
ments to practice. He designed a special furnace 
with an oxyhydrogen torch. By heating the mix-
ture containing aluminum oxides to tempera-
tures above 1,100 degrees and then cooling it 
and exposing to pressure, he obtained the first 
synthetic sapphire crystals. Over the next years, 

specialists did essentially the same, continu-
ously enhancing the process and improving the 
quality of the obtained product. Jan Czochralski, 
a Polish scientist, also made his contribution to 
the manufacture of artificial monocrystals. The 
story of his incidental invention became as quot-

What do a tank, Swiss watch, a helicopter, 
iPhone, an extra-class automobile, and 
jewelry have in common? 

INVALUABLE SAPPHIRE, 
SMARTPHONE'S HERO

Today's consumer, 
who is always in a 
hurry, has no time 
to spend on explo-
ration and extrac-
tion of this rare and 
rather expensive 
mineral - he needs 
sapphire glass here 
and now.

Glass fair Stekolnoye Delo No. 8 2018
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able as the famous Newton's apple. Certainly, 
when Mr. Czochralski absentmindedly dipped 
his pen into the cup with melted tin instead of 
the ink-pot, he had already worked on the idea of 
growing mono-crystals hardly and for long. This 
enabled the scientist to closely watch the thin-
nest string of cooled tin crystals which followed 
the removed pen. Czochralski made relevant 
conclusions. These findings helped those who 
intended to compete with nature by creating ar-
tificial minerals. In natural conditions sapphires 
are formed during more than a thousand years. 
In addition, they are reliably hidden in the most 
unexpected places of the world so that go and 
try to find this treasure. Today's consumer, who 
is always in a hurry, has no time to spend on 
exploration and extraction of this rare and rather 
expensive mineral - he needs sapphire glass 
here and now. 

THERE IS NO TIME TO AWAIT GIFTS FROM 
NATURE

 Sapphire grown in laboratory conditions 
soon ceased to be specialty. The improved 
technology of its manufacturing gave its re-
sults. Even experts now find it difficult to dis-
tinguish between the natural mineral and the 
stone grown artificially. For expert evaluation, a 
highly skilled professional needs special equip-
ment, which enables him to literally look into the 
corundum. Occasionally he will see tiny bubbles 
which will tell the story of its laboratory origin. 
In some cases he will see the joint of two grown 
crystals. Generally, genuineness of sapphire, or 
its natural origin, is mainly of concern for buy-
ers of expensive jewelry because this is not only 
the adornment but also investment of money. 
As regards the stone's beauty, natural crystal is 
often inferior to its man-made brother. Synthetic 
sapphire has no chips and other natural defects. 

It is very beautiful and multi-colored, from deep 
blue and light blue tones (in the old days one 
of them was called "azure ruby") to yellow and 
red, named ruby. However, it is appreciated not 
for its beauty. Rather, not only for it. The manu-
facture of sapphire glass uses transparent and 
clean mineral, and due to its special properties 
the range of applications expands every year, 
covering more and more areas. 

Even experts now 
find it difficult to 
distinguish between 
the natural min-
eral and the stone 
grown artificially.
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ANY WEAKNESSES?
THEY ARE JUST AN EXTENSION OF ADVAN-

TAGES
 Sapphire has many advantages while its 

drawbacks in fact result from positive qualities. 
Sapphire is one of the hardest materials: It can 
be scratched only by diamond. But at strong 
targeted impact, crystals can scatter all around. 
Due to its exceptional strength, sapphire is hard-
to-process. Sawing, polishing and other further 
processing require special diamond-coated 
tools. This is certainly reflected in the price of 
the final product. But the need for sapphire glass 
is currently so high that its production still con-
tinues to expand. Such glass is essential in the 
areas where extra strength, ideal transparency, 
high thermal conductivity and other properties 
inherent in sapphire are required. These were 
sapphires which enabled wide use of LEDs. 
These are TV sets, telephones, smartphones, 
laptops and other equipment which became 
common and integral to our daily life. Expensive 
Swiss watches can demonstrate immunity to dif-
ferent kinds of scratches if their face is made of 
sapphire glass. It is also needed for new series 
of touch-sensitive gadgets as sapphire glass en-
sures better touchscreen control. The sapphire 

button on iPhone 5S now allows to unlock the 
device by fingerprint. 

 Some gadgets have screens with sapphire 
coated glass protection. For further development 
and advancement of the technology, manufac-
turers get ready to replace them with sapphire 
glass. But the price in this case will increase 
sharply and may be not affordable for many pro-
spective buyers. It's all about the expensiveness 
of manufacturing and processing of synthetic 
sapphire.

AGAIN IN THE FRONT
 As lately as in the Soviet Union we got used 

to be proud of our advances in outer space ex-
ploration, world's best ballet and great musi-
cians. As regards the space exploration industry, 
it now experiences difficulties. It is also probably 
easier to listen to our outstanding musicians or 

Due to its excep-
tional strength, 
sapphire is 
hard-to-process. 
Sawing, polishing 
and other further 
processing require 
special diamond-
coated tools.

Glass fair
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enjoy famous dancing of the Bolshoy theater 
somewhere abroad. But you need to know that 
every fourth synthetic sapphire, highly demand-
ed today in manufacturing of smart equipment 
all over the world, is made at the private enter-
prise in Stavropol, a small city in Russia. Cur-
rently, it is the largest and the most successful 
production of sapphires not only in Russia, but 
also in the world. 

 For 10 years Vladimir Polyakov had to recov-
er the enterprise, which he purchased in 1999, 
entirely wasted in the years of Perestroika, and 
set up the manufacture of synthetic sapphires. 
Now it is the manufacturing plant outfitted 
with state-of-the-art equipment, producing 18-
20 tons of high-purity sapphires annually and 
yielding considerable returns. The first contract 
was signed with a Korean firm in 2005, and now 
the world's largest and renowned producers 
of various gadgets queue on for "Monocrystal" 
products. Espionage-style stories also happen. 
There were even proceedings against agents of 
one rather friendly South Asian country. They 
tried to penetrate into the production work-
shops and spy out technological secrets. There 
was another episode when firm employees were 
simply lured by Americans to open their own 
production in the United States. However, the 
desire to gain profit or, better still super-profit, 
failed. The owners had no plans to wait for years 
until the manufacturing process would become 
profitable and decided that it was easier to pur-
chase finished sapphires. All the more so as 
Stavropol producers improve technologies and 

implement new methods of crystal forming and 
further processing, setting the world's records 
in this respect.

THE BOULE GREW BIGGER AND BIGGER
 In contrast to natural sapphire, artificial 

stones can be rather impressive in size. For ex-
ample, it was Stavropol where a record-large 
boule was grown (a huge sapphire weighing 90 
kg). Its form is something like that of the turnip 
which could not be pulled by the whole fam-
ily. This boule with predefined sizes is sawed 
into several blocks, which are then cut into 
thin plates, ground and polished until complete 
transparency. Considering that sapphire is infe-
rior only to diamond in terms of strength, special 
diamond-coated tools are required for process-
ing. This labor-intensive and, as mentioned ear-
lier, quite expensive process is reflected in the 
final price of the product. To date it is the most 
serious disadvantage of artificial sapphires, im-
peding their extensive use. Meanwhile, demand 
for sapphire glass is continuously growing. To 
some extent, its deficit slows down the develop-
ment of different equipment which uses LEDs 
and requires transparent screens resistant to 
scratches and other damages. Stavropol "Mono-
crystal" is now cooperating with  "Rosnano". It 
will possibly give the desired result, and sap-
phire glass will become common for any current 
technology.

A. Artemyeva

It was Stavropol 
where a record-
large boule was 
grown (a huge 
sapphire weighing 
90 kg). Its form is 
something like that 
of the turnip which 
could not be pulled 
by the whole family.
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Thus, the interest of consumers to the as-
sortment of "TITAN" TM products is quite 
clear.

 One of the principle provisions in "TITAN" TM 
philosophy has always been the idea of continu-
ing product family renewal. Things done, achieved 
and realized are the most reliable foundation that 
enables the implementation of all new ideas and 

bold projects, most comfortable, aesthetic and 
more economically sound for consumers. Prices 
for new products are almost always lower than for 
the previous versions. Meanwhile, the annual war-
ranty period remains unchanged. Of course, this 
tendency is not incidental. The market requires 
reduction in prices for manufactured products, 
otherwise, they are not capable of competing with 
similar goods. Certainly, this leads to the question: 
At what cost can this reduction in prices occur? It 
can be explained by the fact that "TITAN" TM de-
signers more actively use zinc alloys. The price of 
zinc is almost two times lower than that of brass: 
Therefore, the firm took the principal decision: to 
carry out the targeted program of manufacturing 
products from zinc alloys. For many customers, 
the price plays a decisive role in the purchase of 
any goods. Thus, new products are first of all spe-
cifically designed for these customers. 

What does TITAN offer in the new construction 
season? First of all, these are connectors widely 
used in construction and design. They are made 
of aluminum alloy and, at the first glance, have 
no differences from conventional connectors 
made of brass. Only when taking the connector 
in hand, one may feel that it is very light. Product 
labeling "Aluminum plus color" indicates that the 
part is not made of brass. It is appreciated that 

The share of glass in architecture and construction is continuously growing, 
and this means that increasingly more various elements are required for 
installation and reliable operation of glass doors, partitions, staircases, 
shower booths, finishing of facades and entrance lobbies,furniture, etc.

New products from 
"TITAN" TM

Glass fair

The market re-
quires reduction in 
prices for manu-
factured products, 
otherwise, they 
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of competing with 
similar goods.
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these designs allow for any color coating, includ-
ing "brass-look", when it is visually impossible to 
distinguish them from brass products. Of course, 
gold plating is retained worse on products from 
the alloy, but they are much cheaper and, there-
fore, will always find their buyer. Consumers find 
it attractive that, thanks to a wide color range, new 
connectors can be easily fitted into any design.

"TITAN" TM also launched a new line of prod-
ucts for shower booths. What immediately stands 
out in the new product range is ironmongery for 
shower booth doors, particularly, hinges and han-
dles. New hinges for shower booth doors can be 
lifted or lowered. When the door is opened, the 
hinge moves up and lifts the door leaf, not con-
tacting with the floor. When closed, hinges move 
down, returning the door in the place.

The new product offers nice-looking use bo-
nuses: The first: during the installation of hinges, 
there is no need to cut sealing in the door struc-
ture, which was required in old versions. As the 
sealing tape remains intact, moisture does not 
penetrate through the hinges. And here is the 
second pleasing bonus.

The improved hinges are marked with 330 
and 340 item numbers. When buying hinge 340, 
it is useful to remember that this hinge is not uni-
versal and can be left or right, thus, you need to 
exactly know in which direction the door will be 
opened. The offered hinges for shower booths 
are not cheap, but this is justified by their design 
and material as they are made of brass. 

New products also include square handles for 
shower booths. They are made of brass. As han-
dles are an important part of the interior, adding 
to the integrity and completeness of the booth 
structure, it is not worth saving on them.

The new system of interior sliding doors 
is also interesting. It is labeled as "Delta-plus". 
Doors are easily sliding, they cannot be set aside 
or flapped. The novelty of the structure is that it 
contains pneumatic stoppers, which ensure that 
smooth run of the door leaf is achieved. It is also 
convenient for consumers that these doors are 
supplied together with a full set of parts required 
for installation.

It is interesting where inexhaustible fantasy 
of the company's creative product engineers will 
move and which new ideas will appear to please 
those for whom these products are intended. It 
is only clear that they will be advanced, comfort-
able, beautiful and at affordable prices.

A. Aleksandrov

Consumers find 
it attractive that, 
thanks to a wide 
color range, new 
connectors can be 
easily fitted into any 
design.
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This profile, available on the market for 
many years, has now been considerably 
improved by the company's specialists. 

As the developers of T400T model, Andrey 
Kuznetsov, TITAN Development Director, and 
Ivan Gorchakov, Design Engineer, say, the re-
newed version keeps the basic properties of the 
product. It is also the profile, i.e. the structure 
intended to secure the glass on a fixed support: 
floor, ceiling, wall. However, the new model has 
several essential differences from the previous 
version. First of all, the new profile consists of 
fewer parts. Thanks to this improvement, it has 
better mechanical properties, higher strength 
and reliability. The renewed model is easier to 
handle as the installation has been facilitated 
and now takes less time. 

 In addition, paronite gaskets have been re-
moved from the structure as useless. The model 
now looks more accurate and modern, more bal-
anced and beautiful in design. Another aspect 

important for the market: The price for this re-
newed, easy-to-handle and aesthetic profile is 
lower than for the previous product. 

 As for glass, its thickness was strictly fixed 
in the old profile. The new product allows using 
8 to 12 mm glass. The profile is available as 3.5 
m long rods. The developers of the innovative 
model are sure that the combination of its prop-
erties will definitely attract customers and ensure 
its success on the market. 

Another latest development of "TITAN" TM 
specialists, a telescopic aluminum door case, 
will undoubtedly raise much interest. It is known 
that beautiful doors and door cases literally re-
define the house, making it more comfortable 
and modern. However, the door case is not 
cheap, while even a small flat has many doors. 
For those who have basic skills in tool opera-
tion and likes to make something at home, a new 
feature is offered: together with the paid case, 
the customer receives the instruction, which en-

It is also the profile, 
i.e. the structure 
intended to secure 
the glass on a fixed 
support: floor, ceil-
ing, wall. However, 
the new model has 
several essen-
tial differences 
from the previous 
version.

TITAN launches original 
modification for T-400 
profile in the new 
construction season

New profile

Glass fair
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ables him to install it on his own. 
Moreover, the installation of this case does 

not require any special tools, which you need to 
urgently buy in the specialized stores. The sim-
plest, commonly used tools which can be found 
in every house will be suitable. 

The developers offer consumers the tele-
scopic case changeable depending on the differ-
ent thickness of the door leaf. The material of the 
door leafs mounted into the case can be made in 
Russia or any other country. Glass can be used 
but is not mandatory, plastic and wood of vari-
ous textures and colors, up to 40 mm thick, are 
also suitable. The most important thing is that 
the material is successfully fitted into the interior 
of the room.

TITAN is always ready to help its customers in 
solving any problem. Thus, the purchaser of the 
new door case can be always assured that he will 
be provided assistance and advice. Most impor-
tantly, in terms of all parameters, new products 
from "TITAN" TM can stand out as strong com-
petitors to similar goods not only in our country, 
but also abroad. 

A. Aleksandrov
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Packages, single-use waste and many bot-
tles are everywhere along the roadsides, in 
bosks and coppices...Though it has long 

been known that plastic decomposes for dozens, 
or even hundreds of years, and glass is eternal by 
definition. Occasionally (in spring, when ground is 
naked and helpless), some volunteer movements 
arise and volunteer teams are ready to render at 
least minor aid to nature. However, they appear 
and fade away alike. Waste has been collected 
and full bags have been dragged to the dump. 
What's the point? The dump in itself is a remnant 
of the lithic age and a source of everlasting riot 
from those having had the misfortune with this 
poisonous neighborhood. Spontaneous rallies 
and protests against dumping in the vicinity of 
particular residential places periodically flare up. 

The spontaneous rally occurred in Volokol-
amsk when people were sent to hospital with 
acute"rubbish heap" gas poisoning. The admin-
istration was addressed with many unflattering 
words. And not only with words, but also with 
threats: people do not want to make up with stink 

from the rubbish heap and poisoning with harm-
ful gases. Currently, only Moscow region annual-
ly generates 10 million tons of household waste. 
About the tenth of this waste is burned, 5% are 
recycled, and the remaining part is transferred 
to dumps. Moreover, this is a real Klondike for 
"landfill site" holders. Stinking, poisonous, but 
Klondike...

Well, nowadays money talks. Officials assure 
that these holders impede the setup of glass re-
cycling: First, it is not profitable. Second, waste 
sorting and removal of glass is associated with 
great difficulties. Law-abiding citizens of West 
Europe have got accustomed to segregate waste 
for at least 20 years. But before that, they had 
been taught to abide laws for no less than 200 
years. Offenders were put into prison, charged 
with penalties, flogged to death. Finally, they 
were taught. Russian citizens just chanced to 
hear something on this topic. A still longer time 
is required for them to think where the used bot-
tle should be thrown and what should be done 
with the plastic bag.

The dump in itself 
is a remnant of 
the lithic age and a 
source of everlast-
ing riot from those 
having had the 
misfortune with this 
poisonous neigh-
borhood.

Again bottle

"The snow melted, the paths in forests disappeared, and the space 
felt lonely without leafs"…It is during this early spring period when 
nature is helpless and naked, our barbarian treatment manifests itself 
dramatically. 

Glass fair Stekolnoye Delo No. 8 2018
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Though, in fact, for common people the 
solution of the problem is fairly simple: there 
should be just one more waste bin under 
the kitchen sink. Indeed, national mental-
ity looms on the other side. Like it or not, but 
we have this thoughtless exploitative treat-
ment of nature inherited from our ances-
tors and still believe that it will last our time.

Thus, any talks that we need to help nature 
have little or no effect on some people. Piles of 
waste continue growing not only along the road-
sides, but also almost on every free patch. 

Among these "Mont Blancs", there is a large 
amount of glass containers which can (and 
must!) be recycled and repeatedly used. The 
more so as the economic benefits from their re-
cycling are obvious. For example, for secondary 
melting glass requires less heating compared to 
the primary production. As a result, heating of a 
large amount of used glass containers takes less 
electricity and the final product becomes cheap-
er. In manufacturing of glass items, addition 
of 20% broken glass powder to the bulk glass 
saves 4-6% of energy, and harmful emissions 

Like it or not, but 
we derive thought-
less exploitative 
treatment of nature 
from our ancestors 
and still believe that 
it will last our time.

The first Russian manufacturer of ironmongery for glass
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are significantly reduced: sulfur dioxide - by 
20%, fine dust - by 16%, nitrogen oxide - by 8%. 

It is quite expedient to use broken glass pow-
der in road coatings. Addition of a small amount 
of this powder makes the road bed more resis-
tant to temperature drops. In this way, probably, 
we will finally get rid of never-ending holes in 
roads and discomfort from continuous repair of 
road coatings. Tiremen look at this powder with 
optimism. They expect that the addition of bro-
ken glass powder to bitumen will increase dura-
bility of tires and improve their road adherence.

In Sokolniki, the tram will soon run on the rail 
sleepers made of reworked plastic. This will save 
many trees from being cut down and will cer-
tainly contribute to recycling of plastic waste, the 
amount of which increases every year. 

There is another promising area of recycled 
glass application. Designers of urban environments 
have high hopes for making glass sculptures from 
bulk glass, which can imitate any material and 
texture. Such sculptures can adorn our cities and 
especially new developments, make them unique, 
and add emphasis to urban landscape. 

Glass fair
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That's all well and good, but glass should be 
collected and regularly delivered to the factories 
specializing in these activities. Many of us re-
member the Soviet glass bottle buy-back centers. 
There were queues around them. Returning bot-
tles, people received certain amounts of money. 
Sometimes these amounts were considerable, 
and the house was cleaned from unnecessary 
things. Now only old-timers remember these 
centers. The bottle buy-back system operated 
uninterruptedly. By the way, some collected bot-
tles were transfered for reuse or other use, while 
a larger part was sold to Germany, India and oth-
er those who wished. The system is ruined, no 
replacement has been found, and environment 
has been brought to a dreadful condition. It ap-
pears that nothing will get off the ground if the 
president does not intervene. We will still have 
to breathe in poisons of our rubbish heaps and 
admire how it is clean and good in the West...

Let us dream that landfill sites, as stigma of 
our negligence and cruel treatment of the Earth 
and Nature, will disappear forever in several years. 
Waste sorting will become common and well-
established method of waste collection. Nature 
will be clean and beautiful again. Then it will have 
nothing to be ashamed of in spring: melt-water 
in streams will glitter, golden-haired foalfoot will 
spatter all at once along the road sides, and ten-
der bluebells will chime with high spring sky.



Each trade has its pioneers, its Columbuses, Gagarins 
and Leonovs. As regards glass sculpture, the garland 
ofvictory has long and rightfully belonged to our famous 
Vera Mukhina, a creator of the world renowned monument 
Worker and Peasant Woman. 

They are so different

Glass fair Stekolnoye Delo No. 8 2018
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Certainly, there had been famous Vene-
tian masters, Rene Jules Lalique and 
many other virtuosos before, but they 

worked in an entirely different genre and man-
ner. Mukhina was the first to make a classi-
cal glass sculpture - the portrait sculpture of 
N. N. Kachalov, a famous scientist and glass 
engineer. This work was the result of joint 
searches for special technologies and over-
coming difficulties which inevitably occurred 
in the process of using the material new for 
such purposes. Considering that it happened 
in 1947, in the country devastated by war, 
where bread was rationed, one could imagine 
what heroic efforts it took to implement this 
idea. Vera Mukhina often thought back with ap-
preciation about Mikhail Vertuzaev, a virtuoso 
glassblower who helped her bring her design 
to life. It was very difficult to select the "right" 
glass: transparent glass made the background 
visible. At the same time, the use of opaque 
glass made no sense as there was marble 
and, finally, faience. With joined efforts, they 
achieved the desired result. Later Mukhina 
many times and successfully used the selected 
material. "Torso", "Wind", "Ulanova", "Sitting 

This work was 
the result of joint 
searches for 
special technologies 
and overcoming 
difficulties which 
inevitably occurred 
in the process of 
using the mate-
rial new for such 
purposes.
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Girl" and other artworks took their rightful 
places in our best museums. It became clear 
that glass in sculpture had exciting future. 

Nowadays this art is popular in many coun-
tries of the world. Spectators are very much 
alike in expressing their delight and impres-

sions from the sight: "Splendid, magic, wonder!" 
Though artists use different techniques and cre-
ate incredibly various works. This is like music: 
there are classics and jazz, opera, folk song and 
chanson. 

  Dale Chihuly's Garden and Glass in Seattle 
is an unforgettable experience for tourists. Ex-
otic flowers in a variety of forms never seen in 
nature, fancifully curved plants and their intri-
cate compositions, which obey only fantasy, 
will and virtuosity of the author, rather than 
laws of nature, provoke a whirlwind of delight. 
Chihuly's works elude definition. What are they? 
Glass sculptures? Look like bizarre installations, 
striking imagination. After the first stunning im-
pression, all thoughts are focused on one thing: 
How is it possible? In what technique was this 
wonder made? Those wishing to receive detailed 
explanation into some technical details and get 
more knowledge can visit the glass museum, 
also located in Seattle, and the famous school 
of the glassblower, artist and very successful 
entrepreneur. As soon as the delight and stormy 
emotions of admiration in respect of the state-of-
the-art achieved by the masters who created the 
exotic garden have been expressed, some people 
think almost seditiously: what is the point of this 
strange, knowingly destined to fail competition 
with nature? A usual garden with its fragrances, 
hovering butterflies, dragonflies, twittering birds, 
leaves playing in the wind and nice imperfections 
of natural plants is all the same better. Simply 
because it is alive. Chihuly's art has been always 

Glass fair Stekolnoye Delo No. 8 2018
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the subject of many debates. Some people overt-
ly say that he, the unrivaled authority and guru in 
the glass industry, has long ago departed from 
the direct artistic process, becoming an excel-
lent manager, PR expert and business man. It 
happened after the accident as a result of which 
his lost one eye, injured the shoulder and suf-
fered serious damage to health in general. Once 
a brilliant glassblower, virtuoso, genuine artist 
and creator, he could no longer work directly 
with glass. But he did not give way to despair 
and opened his own school. It became a real 
cradle for those who linked their future with this 
wonderful, varying and very promising material. 
However, as a rule, having completed training 
in his workshop and learning different tricks of 
glass work, apprentices of Dale Chihuly started 
their own business and worked in a different 
technique and style. To this we can add that it 
is fortunate. While they did not aim to follow the 
beaten path of their teacher and did not become 
his shadow or copy, they obtained their artistic 
handwriting, their recognizable touch and found 
their theme. This is exactly what top performance 
in training is about: The mentor provides his ap-
prentices with virtuoso skills of work with glass 
and helps find themselves, acquire their own 
tone of voice to tell something new. The master's 
difficult disposition, his mood swings, most like-
ly related to the impaired health condition, and 
his never-ending disputes with glassblower mas-
ters due to copy rights gradually become things 
of the past. Meanwhile, knowledge acquired at 
school and skills obtained during hard studies 
and practiced until they become second nature 
will last for the entire life and give the most im-
portant thing - freedom of expression. 

This happened with Jack Storms, a very 
talented Chihuly's apprentice. Looking at the 
creative work of this absolutely unique artist 
who developed his own style, this philosopher 
and sculptor whose works draw us into some 
riddles of the universe, one can hardly imagine 
that he was taught by Dale Chihuly, very bright, 
clamorous, flamboyant, somewhat pirate play-
ing, sometimes notorious and too, so to say, 
decorative to be deep. It follows that he taught 
excellently. However, Jack Storms, restrained 
and laconic, is ready to explain those who wish 
how he achieves this amazing effect of mul-
tiplicity, versatility and multi-meaning in his 
works. He selected a very complicated material, 
dichroic glass as the basis. Depending on the 
angle of vision and illumination, it changes its 
color and transparency. This glass constantly 
twinkles, plays, lures, arrests sight and atten-
tion. The preparation to work with dichroic 
glass resembles the most complicated scientific 
effort. The master precisely estimates at which 
angle preliminary prepared glass pieces should 
be placed to achieve the intended result. Then 

scvelitemagazine.com

stormsfineart.com

habatatgalleries.com
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he glues them with epoxy resin, cuts, polish-
es, and cuts again many times, polishes, adds 
missing pieces, covers them with crystal glass, 
etc. He says that each detail of the sculpture is 
the product of a long pursuit for perfection. He 
works with cold glass, and this is the case when 
he, like a field engineer or a surgeon, has no 
room for error. It is impossible to correct any-
thing done with this technique. When you see 
the fascinating artworks of the great master and 
as if emerge into the ocean of twinkling light, 
the technique is somehow forgotten. 

Polish artist Marta Klonowska, who has re-
cently moved to Düsseldorf, also successfully 
works with glass pieces, which are intentionally 
sharp and prickly. She makes no secret of her 
technique either. First the frame of the future 
sculpture is created, then it is covered by some 
base material, and after that sharp glass pieces 
are attached. Her pretty little dogs and other 
nice animals invariably elicit friendly smiles and 
draw attention at any exhibitions. Only then you 
begin to think: where these prickly (and, there-
fore, dangerous if you decide to palm them), 
though charming, little animals can be placed 
except for museums or the next exhibition? 
In the office? No. In the hall of the theater or 
other public building? The answer is the same: 
no. Moreover, they cannot be fitted into home 
interior. It is hard to imagine the difficulties of 
transporting these glass creatures. Possibly, 
there exist special methods of packaging which 
help accomplish all that without damage to the 

product or hands. It is apparently not worth put-
ting the question so pragmatically and, as fol-
lows from the success of the artist's work, there 
is a different point of view in respect of such 
technique. 

The ideal variant for the sculptor is, of 
course, when he exactly knows where his work 

He works with cold 
glass, and this is 
the case when he, 
like a field engineer 
or a surgeon, has 
no room for error. 
It is impossible to 
correct anything 
done with this 
technique. 
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will be located and takes its specific features 
into account. When the work precisely fits the 
surroundings as with the huge, 12-ton Cascade 
glass sculpture designed by Sergio Redegalli, 
intended for the Adelaide Botanic Garden in Aus-
tralia. Using the optic fusion technique, allowing 
him to melt one glass onto another to form the 
designed volume, the master fully achieved the 
effect of mysterious fluorescence in the block, a 
play of shimmering waves imitating green-light 
blue flow of sea water. Generally, the theme of 
water, high waves and running flow is often 
used by sculptors working with glass. This is 
clear: melted glass itself largely prompts this 
association. The compositions reflecting beauty 
of sea waves or waterfalls always look effective 
almost in any surroundings. They are suitable 
both for landscape decor and as a natural ad-
dition to the interior especially if it designed in 
the contemporary style of minimal art. At least, 
because glass sculptures are generally unique 
and have no absolute analogues or copies even 
if designed by one and the same master. There-
in lies the peculiarity of glass itself which, no 
matter how precisely its melting formulation is 
repeated, will be always different from the previ-
ous and next batches. It should be noted in this 
respect that it is similar to us, unique, unrepeat-
able and uncloneable. 

Glass structures are generally very beautiful. 
Life, of course, has long ago made its adjust-
ments to the sincere, though rather naive belief 
that beauty will save the world. But one would 

rather not argue the statement of Vera Mukhina 
that the art surrounding people in everyday life 
softens the morals. Finally, there is no doubt 
that genuine art makes our life more many-
sided, wealthy and interesting, richly endowing 
with fresh emotions and thoughts. 

A. Artemyeva

scvelitemagazine.comdesignweek.co.uk
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PURPOSE:
cutting of 4 mm to 12 mm thick plate glass into parts in accordance 
with the set sizes.
Maximum glass size: jumbo 6000 x 3210 mm

GLASS
CUTTING

EDGING PURPOSE:
edge grinding and polishing.
If grinding is selected, the edge surface will be nontransparent (cloudy), 
while polished products will be transparent.

DRILLING
AND MILLING 

PURPOSE:
making through holes and cut outs in plate glass for TITAN ironmongery.

GLASS
TEMPERING

PURPOSE:
making toughened and safe glass for doors, shower booths, splashbacks, 
partitions and railings. 

NEW CAPABILITIES
IN GLASS PROCESSING

Description Thickness, mm Application

Cloudy glass 8 All-glass partitions. Interior door manufacture.
Shower booths, screens, shower booth doors.
Interior doors: traffic, hinged, sliding.

10 Glass stairs. All-glass partitions.
Glass railings for stairs, balconies, enclosed balconies.
Shower booths, screens, shower booth doors.
Interior doors: traffic, hinged, sliding.

Description Thickness, mm Application

Transparent glass 4/-5 Entry elements. Multiple glass units, window glazing.

6 Entry elements.

8 Shower booths, screens, shower booth doors.
Interior doors: traffic, hinged, sliding.
All-glass partitions.

10 Shower booths, screens, shower booth doors.
Interior doors: traffic, hinged, sliding.
All-glass partitions. Glass stairs.
Glass railings for stairs, balconies, enclosed balconies.

12 Glass canopies. Glass stairs. All-glass partitions.
Glass railings for stairs, balconies, enclosed balconies.
Panoramic elevators in trade and business centres.
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www.furnitura-titan.ru
Tel: +7 (495) 109-05-01

e-mail: info@furnitura-titan.ru

TITAN TM is the official representative of Smart-Builder  
in the Russian Federation. 
Smart-Builder is the world's most advanced software  
for designing all-glass structures.

Commercial proposals, supported by 
accurate 3D drawings and PDF files 
are created in a matter of seconds. 
Drawings of glasses are created 
in DWG format for AutoCad.
And all of this is possible thanks 
to Smart-Builder.

•		SMART-SHOPFRONT - module for 
designing shop-windows and store facades.

•		SMART-SHOWER - module for designing 
shower booths.

•		SMART-BALUSTRADE - module for 
designing banisters and railings.

•		SMART-RAILING - module for designing 
handrails and railings.

•		SMART-SPLASHBACK - module for 
designing splashbacks.

•		SMART-TOOLBOX - a full-featured tool 
for sales management in the glass industry.

Smart-Builder software 



WE MANUFACTURE CUSTOMIZED SHOWER 
BOOTHS OF NON-STANDARD CONFIGURATIONS!

LOOKING FOR THE BEST SHOWER BOOTH PRICE?
WANT TO HAVE IT WITHOUT ANY SURCHARGES?
FAILED TO FIND A BEAUTIFUL SHOWER BOOTH 
OF DESIRED CONFIGURATION?

YOU CAN SIMPLY CREATE A DESIRABLE 
SHOWER BOOTH IN 2 MINUTES USING 
A DESIGN KIT AND YOU'LL SEE YOU GET 
AN ATTRACTIVE OFFER!

VISIT OUR WEB-SITE
WWW.FURNITURA-TITAN.RU,
PRESS THE BUTTON  
AND GET YOUR  
CALCULATION  
IN A FLASH!


