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ВВЕДЕНИЕ

Предлагаемое учебно-методическое пособие предназначено

для студентов факультета «Механика автоматизированных произ­

водств» и имеет цель развить навыки чтения и перевода специаль­

ной научно-технической литературы. Тексты посвящены общему

описанию основных процессов и машин, используемых в целлю­

лозно-бумажном производстве.

Пособие состоит из 24 уроков. Каждый урок включает два тек­

ста: для устного изучения и письменного перевода. Предшествую­

щие текстам упражнения имеют цель снять фонетические, лексиче­

ские и грамматические трудности и определить словарный мини­

мум, который студенты должны заучить.

Послетекстовые упражнения предназначены для активизации лек­

сико-грамматических знаний студентов по определенной теме и

повторения лексического минимума. Тексты для письменного пе­

ревода служат углублению навыков изучающего чтения по специ­

альности.

Отдельное издание «Приложения» к настоящему учебно - ме­

тодическому пособию содержит:

1) Коррективный фонетико-орфоэпический курс на материале

специальной лексики.

2) Таблицы основных грамматических трудностей перевода

технической .литературы.

3) Дополнительные тексты для домашнего чтения и переводов.

Словарь, прилагаемый в конце Приложения, включает необ­

ходимые для перевода слова в их контекстуальном значении.

Все методические материалы «Приложений» использу­

ются по усмотрению преподавателя. В качестве дополнительного

учебного материала рекомендуется пособие Кирилловой В.В.,

Вихман Т.М. Английский язык. Учебно-методическое пособие по

переводу научно-технической литературы для студентов и аспи­

рантов технических специальностей." СПБПУРП. СПб.,2004 г.
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Ypo«l
1. Bcnovmrre OCHOBHble npasana qTeHH5I COrJIaCHbIX 6yKB B aHrJIHH­
CKOM 513bIKe (IlpHJIo)KeHHe 1, qaCTb 1). Ilpoaaraare CJIe.n:yIOlI(He CJIOBa
H06b5lCHHTe HX -rrenae,

original, log, papermaking, cell, carry, which, with, relationship, struc­
ture, efficient, substantially, pressure, measure, inclusion.

2. BblrrHIIIHTe H3 CJIOBap51 TPaHcKpHrrllHIO H nepesozt CJIe.n:yIOlI(HX CJIOB.
3arroMHHTe HX rrpoH3HoIIIeHHe Hanasenae.

beat (v), fiber (n), spread (v), establish (v), remain (v), separate (v), vat
(n) dip (v), sheet (n), screen (v), place (v), surface (n), dry (v), increase
(v), manufacture (v), become (v), consumption (n), relationship (n), de­
velop (v), start up (v)

3. IIpaBHJIbHo npo-nrraare mrrepaauaoaansasre CJIOBa H.n:aHTe HX pyc­
CKHH 3KBHBaJIeHT

4. OT .n:aHHbIX rJIarOJIOB CrrOMOlI(bIO CY<P<pHKCOB -tion (-ation, - ion,
-sion) 06pa3yHTe cYlI(eCTBHTeJIbHble co 3HaqeHHeM Ha3BaHH5I .neHcTBH5I
Hero pe3YJIbTaTOB. Ilepeseznrre HX.

to separate, to produce, to invent, to communicate,

5. Ilepeseznrre cYlI(eCTBHTeJIbHble, 06pa30BaHHble CrrOMOlI(bIO CY<P<PHK­
ca -ing H03HaqaIOlI(He Ha3BaHHe .n:eHcTBH5I HJIH ero pe3YJIbTaT.

manufacturing, packaging, recycling, pulping, bleaching, grinding, refi­
ning, washing, cleaning, brightening

6. Ilpo-nrraare Hnepeneznrre CJIOBOCOqeTaHH5I.

papermaking machine, paper manufacturing, communication medium,
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bamboo mold, per capital consumption.

7. Ilepeaennre npennozceaaa, yqHTbIBaH pasnoe sna-renae both ­
(pron.) - 06a; both ... and (adv.) - KaK ... maK u ...

I) The drum barker is a large cylinder open at both ends.
2) A little air is drawn through the felt on both intake and exit sides of

the nip.
3) These rolls both keep the wire level and remove water.
4) Some discs refiners are designed with both discs driven in opposite

directions.
5) Both the bill blade design and the twin-blade design are capable of

applying lightweight coatings at high speeds.

8. Ilepesemrre rrpennozcenaa, yqHTbIBaH pasnoe snaseaae either ­
(pron.) - Jl1060u; either... or (adv.) - WlU ... WlU

1) Either of these designs is equipped with exhaust fans to blow the
hot moist air out the top.

2) The Kraft process is called also sulphite pulp process. Either name
is proper. Both refer to the same pulping operation.

3) If we want to increase the flow rate from the headbox we can ei­
ther increase the head in the box or make the slice smaller.

4) The steel rolls press the web either through their own weight or the
use of special cylinders.

5) Either theory will suffice to explain the fiber shortening that occurs
with low - consistency refining.

6) If the web with a high moisture content is pressed either too
quickly or with too much pressure, the flow rate increases.

9. Ilepesezurre npennozcenas, 06paII.J;aH BHHMaHHe na pasnue cPyHKUHH
rJIarOJIa "to be" (IIpHJIo)l(eHHe 2, Ta6JI. 1).

1) The wire is a continuous belt ofwoven plastic materials.
2) Drums are generally 12 - 15 ft in diameter and a barker is usually

made up of sections perhaps 15 ft long.
3) Such market forces are creating new demands.
4) If soluble adhesives are to be used there must be equipment for

their preparation.
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5) The initial phase of any drying operation is to raise the material to
the evaporation temperature.

6) This drum barker is most suited to the barking of logs that are large
in diameter or very long.

7) The aim of the pulping is to liberate the fibers from the raw mate­
rial used by the process.

10. Ilepesemrre npe,n;JIO)KeHIUI, YQHTbIBa51 oc06eHHocTH nepesona nac­
CHBHoro 3aJIOra (IIpHJIo)KeHHe 2, Ta6JI. 4).

1) A typical pulp and paper mill is operated some 355 days per year,
24 hours per day, by a staff of a few hundred people.

2) The pad of fibers is raised up out of the tank by the rotation of the
drum and washed further by showers located above the drum.

3) The steam is blown into the chip stream while the chips are being
loaded into the drum,

4) Each refiner is powered by a synchronous motor.
5) If the large particles are given enough opportunity to pass through

the screen, they will.
6) The decision is influenced by the drying capacity of the machine.
7) Unbleached ground wood and sulphite have been and are being

used in newsprint.
8) The composition of the coating is affected by the grades being

produced and the method of application.
9) Modem abrasive stones are covered with blocks of synthetically

produced abrasive materials.
10) The visitors were shown around the world's most advanced pro­

duction line.
11) Some papers are given either chemical treatment or coating.

11. IIpoQHTaHTe Hnepeaezurre TeKCT.

History and development of the paper industry

The paper industry dates from the beginning of the Christian era. It
was Tsai Lun, a Chinese minister of agriculture, who invented the first
paper in 105 A.D. He beat silk and mulberry bark together and screened
the fibers from water with a bamboo mold. This technique was refined

6Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

 Ц
Е
Н
ТР

 С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

 Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
 У
Н
И
В
Е
Р
С
И
ТЕ

ТА
 Р
А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

 П
О
ЛИ

М
Е
Р
О
В

 



by the Chinese and kept as a secret until the 8th century, when it eventu­
ally spread to the Arabs and was used in Samarkand.

The art of papermaking then spread through Central Asia, Asia
Minor and Egypt into Europe, where it was established by 1400. During
this period the basic techniques remained unchanged. Fibers from many
different sources were separated and suspended in a vat of water. A
screen was dipped into the water, lifted out, separating the fibers from
the water. After the sheet of paper was formed, it was pressed between
felts and either hung or placed on a smooth surface to dry.

Many developments increased the production rate of papermaking,
but the most important was the invention of papermaking machines
around 1800. From that time to the present, the same techniques have
been refined, polished and made more efficient, but not substantially
changed from Tsai Lun's original concepts.

The development of the paper manufacturing is closely parallel to
the development of Western civilization. Paper became an integral part
of the development of our culture, both as a communication medium and
in packaging. Per capita consumption of the paper reflects the relation­
ship between paper use and industrial development of the nations.

In the USA it is 600 lb/gr, in the United Kingdom - 269 lb/yr, in
France - 256 lb/yr, in Latin America - 65 lb/yr, in India - 4 lb/yr.

12. OTBeTbTe na BOnpOCbI.

1) When was the first paper invented?
2) How did Tsai Lun prepare the first paper?
3) How did the Chinese paper spread?
4) What was the concept of the first paper manufacturing?
5) When was the first papermaking machine invented?
6) What does per capita consumption of the paper reflect?

13. 3anOJIHMTe nponycxa HY)I(HbIM rJIarOJIOM. Ilocraar.re ero B rraCCMB­

HOM <popMe.
(to form, to change, to establish, to press, to separate, to suspend, to re­
fine)

1) The art of papermaking ... in Europe by the beginning of the XV
e

century.
2) The fibers ... and ... in a vat of water.
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3) The sheet ofpaper ... and ... between the felts.
4) After the invention of papermaking machines the method of paper

manufacturing ... but not substantially...

14. HaH,nHTe B TeKCTe rnaronu, OT KOTOpbIX 06paJOBaHbI cyIl(eCTBH­
rensasre. Ilepeseznrre HX.

refining (n), separation (n), production (n), development (n), press (n),
manufacturing (n)

15. Ilepesenare TeKCT IlHCbMeHHO co cnosapesr.

The new high speed liner board machine NQ 4 (China) started up on
September 22, 2002, only 12 months after the contract coming into
force. A start-up curve is influenced by a lot of factors, some of the most
important are surely a good cooperation between the project team and
highly motivated people working together to reach the same goal.

The machine started up with corrugating medium of 127 g/m2 at an
impressive operating speed of 936 m/min. The first paper was already
sold and successfully converted. The production curve of the first two
months leaves no doubt that the capabilities of this high-tech paper ma­
chine are far beyond the expected and designed parameters.

. YpoK2
1. BcnoMHHTe OCHOBHble npasana qTeHH» rnacnsrx 6yKB B aHrnHHCKOM
»3bIKe (TIpHnO)l(eHHe 1, sacrs DJTIpOqHTaHTe cnenyrourae cnosa H06'b­
»CHHTe }IX xreaae,

tank, evaporate, paper, bark, area, felt, species, thermal, material, dip, fi­
ber, dirt, acquire, top, removal, component, other, force, pulp, result, re­
fuse, dilution, surface, durable.

2. Bsmannrre H3 cnosapa cnenyronnre cnosa c TpaHCKpHnQHeH Hnepe­
BO,n:OM. 3aIloMHHTe HX npoasaoureaae Hsaaseaae,

wood (n), pulp (n), mill (n), resource (n), integrated mill (n), produce
(v), recycle (v), exist (v), sell (v), buy (v), waste (n), constitute (v), raw
material (n), wall (n), shape (n), cross-section (n), vary (v), property (n)
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3. IlpaBHJIbHo npomrratire HHTepHau.HOHaJIbHble CJIOBa H.n;aHTe HX pyc­
CKHH 3KBHBaJIeHT. BblrrHIIIHTe c nepenonou nonsepxnyrtre CJIOBa. Ilo­
CMoTpHTe HX sna-renae BCJIOBape.

product l'p1-:)d 2rKtJ ,production [(J1.;}IJ /\ k~~) ,. ,
~anufacture l/mx'Yu'f.xdS~ ,ingredient[]n]u ~l~;;}n0
cigar [ B>j'j ~ J

4. OT .n;aHHbIX rJIarOJIOB c rrOMo:ru:blO CY<P<pHKca -ment 06pa3yHTe cyuie­
CTBHTeJIbHble co 3HaqeHHeM Ha3BaHHH .n;eHcTBHH Hero pe3YJIbTaTa. Ile­
penemrre HX.

to develop, to treat, to arrange, to move, to equip, to manage, to require,
to adjust, to replace.

5. Ilepenenare CJIOBa C rrpediaxcov
nropnoro .n;eHcTBHH.

ff H

re- , HMelO:ru:HM saauenae rro-

to recycle, to reuse, to refill, to remove, recleaning, rewinder, renewable,
to reprocess, recirculation, to recondition.

6. Ilpomrrarrre Hnepesezrare CJIOBOCOqeTaHHH.

paper product, pulp and paper mill, paper waste, wall structure, wood
cell, fiber length, key property, web travel, safety reason, dust extraction
system, required cylinder shape and surface.

7. Ilepeaenare rrpe.n;JIO:>KeHHH, yqHTbIBaH 3HaqeHHH CJIOB some - (pron.)

- uexomopuu, HeCKOJlbKO; the same - (adj.) - mom ;)ICe CQMblU.

1) Some high-priced special grades of paper may be triple coated on
both sides.

2) The same principle of screening is used in most closed screens in
today's mills.

3) Some paper machines have more than one stack of calendars.
4) The greatest advantage of this type of former is that different plies

of paper board do not need to be made from the same stock.
5) The knife enters the log cutting and splitting it at the same time.
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6) From 1800 to the present, the same technologies of paper manu­
facturing have been improved, but not substantially changed from
the original concept.

8. Ilepesemrre npennozceaas, yqHTbIBaH pasnsre <PYHKJJ;HH rJIarOJIa "to
have" (I1pHJIO)l(eHHe 2, Ta6JI. NQ 2).

1) Every machine has at least two winder reels.
2) White water is a filtrate which has drained through the forming

section.
3) The diameter of the wood has to be kept above a certain minimum.
4) Refiners have rotation discs which fibrillate the fiber, thereby gi­

ving it better bounding strength.
5) It has become more difficult and expensive to manufacture press

rolls of granite and substitutes have had to be found.
6) As much as 90 % of the pollutants have to be removed from the

waste water of the paper making process before discharging.
7) The solid rolls have to be very smooth surfaced to smooth the sur­

face of the paper.
8) Raw nontreated waste water from a mill normally far exceeds

permitted level ofpollution, that's why up to 90 % of the pollu­
tants have to be removed before discharging.

9. Ilepesenare npennoaceana, yqHTbIBaH oc06eHHocTH rrepenozia rrac­
CHBHoro sanora.

1) Sulphite pulping operations have additional tanks which are used
to accumulate sulphur dioxide gas as it is released from the di­
gester.

2) These digesters are operated with one chips supply and one liquor
supply system.

3) Logs with bark on their surfaces are loaded into the higher end of
the drum barker.

4) The rolls are driven by the wire passing over them.
5) The basis weight of the web is affected by the size of the slice

openmg.
6) The properties of the paper are greatly influenced by refining.
7) The strength of the paper is normally positively affected by in­

creased refining.
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10. IIpoqHTaMTe Hnepeaezurre TeKCT.

Paper products are manufactured primarily from wood in pulp and
paper mills which are large industrial complexes. Wood from trees is a
renewable natural resource. In North America alone, there are nearly
1000 pulp and paper mills which use forests extending from northen
Canada, northen Mexico and from Newfoundland in the east, to Alaska
in the west. Some mills produce and sell pulp as a product. Others are
integrated mills that produce pulp and then paper. Some paper mills buy
pulp.as a raw material, and make paper. Recycling mills take paper
waste and make paper. The pulp and paper industry exists in many parts
of the world.

The prime ingredient of wood which makes it useful as a raw ma­
terial is cellulose which constitutes much of the wall structure of the
wood cell, or fiber.

The wood cell, or fiber, is "cigar" shaped, it is square in cross­
section and varies in length. The center of the cell is hollow. Fiber
length is a key property for paper making and is primarily determined by
the wood species, which divide into two main types: softwoods and
hardwoods. Softwoods are mainly coniferous trees. These species have
long fibers, typically 3 mm long and about 3 mm wide. Hardwoods are
primarily the deciduous trees. Their fibers are short, typically 0,5 mm.

11. OTBeTb're na BOrrpOCbI.

1) What is the primary raw material of paper?
2) What kind of mills are employed in paper manufacturing?
3) What ingredient of wood is used for manufacturing ofpaper?
4) What is the difference between softwood and hardwood?

12. 3aMeHHTe nponycxa HY)KHbIM rnaronox. Ilocraasre ero B rraCCHB­
HOM <popMe. (to determine, to affect, to made, to manufacture)

1) Paper ... out of waste paper by the recycling mills.
2) Paper products ... from wood in pulp and paper mills.
3) Fiber length ... by the wood species.
4) The quantity of pulp and paper mills in North America ... by the

rich forests of this continent.
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13. 3aMeHHTe nponycxa I!Y)KHbIM no CMbICny npennorov: from, to, in,
oj, for, into.

1) The wood is divided ... two main types.
2) The cellulose constitutes the wall structure ... the wood cell.
3) Fiber length is a key property ... paper making.
4) The forests extend ... Newfoundland ... Alaska ... the west.

14. Ilepesezrare TeKCT nHCbMeHHO co CJIOBapeM.

Prior to the application of the new coating system and depending
on the condition of the roll and dryer, it might be necessary to re­
condition the surface of the component by grinding. Rolls and dryer cyl­
inders which have been doctored to remove deposits, are often grooved
or damaged.

The Cylinder Service Group operates various types of grinders to
re-condition drying cyIinders in the machine. For safety reason, all
grinding machines are remotely controlled, incorporate dust extraction
system and will restore the required cylinder shape and surface fast and
efficiently.

Ypo«3
1. BcnoMHHTe OCHOBHbIe rrpasana qTeHHH .£OqeTaHHH rJIaCHbIX 6yKB B
aHrJIHHCKOM H3bIKe (TIpHJIO)KeHHe 1, qaCTb 111. TIpOqHTaHTe cnenyrorune
CJIOBa H06'bHCHHTe HX -rrenae.

remain, pair, call, draw, bleach, spread, appear, screen, sewer, load,
moisture, cooking, hour, allow, enough, suit.

2. BbInHlIIHTe H3 CJIOBapH CJIe,nyIO:mHe CJIOBa CTpaHCKpHnIJ;HeH Hnepe­
BO,nOM. 3anoMHHTe HX npoaaaourenae Hanaseaae.

consist (v), layer (n), bundle (n), contain (v), bond (v), glue (n), remove
(v), pulping (n), involve (v), include (v), means (n), mean (v), yield (n),
due to (prep), damage (n), loss (n), strength (n), dissolve (v), brightness
(n), compound (n).

12.
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3. IIpaBHJIbHo rrpoxaraare HHTepHaU;HOHaJIbHbIe CJIOBa H,naHTe HX pyc­
CKHH 3KBHBaJIeHT. BbIrrHlIIHTe c nepeaonoa nonsepxayrsre CJIOBa. IIo­
CMOTpHTe HX saaseaae BCJIOBape.

I I 0"'.... 1 [ , ,1", " ~
crystalli?e[k ~b1~\dj.~J , molecule. I~?~ Vj U I, t ,
mechanical [ !'hI' ~Xfl1 Ko{J , chemical Lt(en'lJ J(.<) J
fraction ['t'1xv.:S~l ,organic [J,;I~n1v.J

4. Ilepesenare npanararensaue, ofipantaa BHHMaHHe na HX CY<P<PHKCbI
-all, -ry, -ive, -0us, -ent, -ar, -al, -en, -ic

mechanical, coniferous, deciduous, cellulosic, synchronous, efficient,
woven, permanent, sensitive, conventional, abrasive, popular, primary,
stationary, circular.

5. Ilepeaezrare rJIarOJIbI, ofipautaa BHHMaHHe aa HX CY<P<PHKCbI -ate,
-ize, -ain, -fy

to integrate, to causticize, to maintain, to contain, to facilitate, to fortify.

6. IIpoqHTaHTe Hnepeneznrre CJIOBOCOqeTaHHH.

fiber structure, cylinder surface, lignin fraction, solid wood structure,
chemical pulp mill, great fiber damage, single dryer can, low coat
weight.

7. Ilepesenare rrpe,nJIO)KeHHH, yqHTbIBaH 3HaqeHHH CJIOBa means (n) ­
cpeocmeo, by means of- nocpeocmeou, mean (v) - suauumb.

1) Designs of a single dryer can and means for heating it are different.
2) Bad formation means that the fibers are poorly distributed and the

sheet is cloudy.
3) The web is pressed against the coater by means of backing roll.
4) It is desirable to have some means of removing condensate created

during the presteaming phase from the digesters.
5) Size press coatings are limited to low coat weights, since increa­

sing the coat weight means increasing the possibility of disruption
of the surface.
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6) The most common means for controlling the air in the dryer sec­
tion is with dryer hood.

8. Ilepeseznrre npennoaceaas, yqHTbIBaH pasnsre cPYHKQHH rnarona "to
do" (Ilpanoaceaae 2, ratin, NQ 3).

1) Drum barkers do a good job of removing bark from large amount
of wood.

2) High consistency does not allow much length reduction, but does
favor brushing and fibrillation of the fibers.

3) In general all disc refiners favor fibrillation and do not create much
cutting.

4) As the consistency of the web increases, so does the vacuum until
air is drawn through the web.

5) If the rolls do bend, the web is subjected to more pressure at the
edges than at the center.

6) Different types of softwood pulp do require various refinings to
develop the same level of strength.

9. Ilepeseznrre npeztnozcenaa, yqHTbIBaH oc06eHHocTH nepeaona rrac­
CHBHoro 3aJIOra.

1) External liquor heating is accomplished by an arrangement of
screen plates in the digester wall to allow the removal of liquor
without loss of any of the chips.

2) Modem abrasive stones are given a special surface treatment to
help control the removal of the fibers and their quality.

3) If the pulping operation is followed by bleaching, the resultant
pulp is brighter and purer than Kraft pulp.

4) Bonding problems are seen as delamination of the paperboard
during the use and are referred to as ply bonding problems.

5) The actual amount of stock needed from the stock preparation
area was arrived at by trial and errors and has been done on ma­
chines for years.

6) An increase in fibrillation will lead to increased bonding in the
sheet. An increased bonding will increase folding and tensile
strength because those are influenced by bonding.
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10. Ilponaraare Hnepesezurre TeKCT.

The fiber structure consists of many layers of cellulosic "fibrils",
crystalline bundles of cellulose molecules. Wood also contains hemicel­
lulose. The third wood ingredient is lignin which bonds together the cell
structure and acts like a glue.

The process of removing fibers from solid wood is called
"pulping". There are two process or for pulping: mechanical and chemi­
cal. Mechanical pulping involves "ripping" the fiber out of the solid
wood structure by mechanical and thermal means. Mechanical pulp fi­
bers include all of the above ingredients, hence the pulping process has a
very high yield (90 %). However, due to the nature of the pulping proc­
ess, there is a great fiber damage with a resulting loss in strength.

Chemical pulping dissolves chemically the lignin fraction (and
usually the hemicellulose fraction as well). This liberates cellulose with
relatively little damage and results in high strength and the possibility
for high brightness after removing of all traces of lignin and bleaching of
the pulp. The yield of chemical pulp is low, 50 % to 60 0/0, because the
lignin and hemicellulose have been dissolved. Typically, these organic
compounds are used as a fuel in a chemical pulp mill.

11. OTBeTbTe na BOrrpOCbI.

1) What are the main ingredients of the wood?
2) What is "pulping"?
3) What processes are used for pulping?
4) What are the advantages and the disadvantages of the mechanical

1 · ?puipmg.
5) What is the advantage of the chemical pulping?

12. 3aMeHHTe nponycxa HY)J(HbIM rJIarOJIOM. Llocraasre ero B rraCCHB­
HOM <popMe. (to follow, to use, to influence, to dissolve)

1) The strength of the fiber ... by the nature of pulping process.
2) The high strength of the fibers ... by the possibility for high

brightness after removing lignin and bleaching of the pulp.
3) During the chemical pulping the lignin and hemicellulose ...
4) The organic compounds ... as a fuel in a chemical pulp mill.
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13. HaH.uHTe BTeKCTe cnoaa roro )l(e KOpHH, qTO Hcne.uYIOIIJ;He:

strong (a), bright (a), solution (n), possible (a), bleach (v)

14. Ilepesemrre TeKCT rrHChMeHHO co cnonapesr.

About 5,5 tons of water are removed in the press section. This wa­
ter may be collected and reused, or it may contain chemicals or other
contaminants that prevent its reuse. The water lost in the dryers is about
2 tons of water per ton of paper.

The pulp and paper industry is highly energy intensive. It accounts
for about 3 % of total U.S. energy consumption. This industry is unique
in that a significant portion of the total energy required is self-generated
from fuels such as spend pulping liquors and woodwaste. As a result,
pulp and paper manufacturers significantly reduced the amount of pur­
chased energy.

Ypo«4
1. BcrrOMHHTe OCHOBHhle upaaana yztapenaa B aHrnHHCKOM H3bIKe
(Ilpanoacenae 1, xacrt, IV). IIpoqHTaHTe cne.uYIOIIJ;He cnosa H06bHcHHTe
ynapeaae BHHX.

separate, compound, industrial, evaporate, constitute, precipitate, pres­
sure, pressurized, machine.

2. BhlrrHIIIHTe H3 cnosapa cne.uYIOIIJ;He cnosa c TpaHCKpHrrU;HeH Hrrepe­
BO.uOM. 3arroMHHTe HX rrpoH3HoIIIeHHe Hsaasenae.

require (v), printing surface (n), curl (v), bleach (v) bend (v), depend (v),
division (n), achieve (v), grind (v), grinder (n), refine (v), groundwood
mill (n), log (n), raise (v), rip (v) feed (v), pocket (n), chip (n) gap (n),
pressurized (a), chip refiner (n), disintegrate(v)

3. Ilpaaansno npo-nrrairre HHTepHaU;HOHaJIhHbIe cnosa H):(aHTe HX pyc­
CKHH 3KBHBaJIeHT. BbIrrHIIIHTe c nepeaonosr nozrsepxayrue cnona. IIo­
CMOTpHTe HX anaseaae Bcnonape.

unique [iLt' \ll: vJ \ ,design [Gtl' tdt hJ ,
photocopier['{OlLh V-Oltl>j~J , abrasive L)'~~er,~ D']
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I

, thermo [ cYJ: tnouJ
i

synchronous[ 6rnV'-ttdn) ~J
control [V,)}') /L'WueJ
4. C noaomsro CY<P<pHKca -er (-or) OT .naHHbIX rJIarOJIOB 06pa3yHTe
cymecraarem.rrsre co 3HaqeHHeM .ne5lTeJI5I. Ilepenenare HX.

to invent, to grind, to refine, to form, to bark, to chip, to pulp, to strain ­
npoueaomars, to thicken, to show.

5. OT .naHHbIX npHJIaraTeJIbHbIX c nonouuao CY<P<PHKca -ity (-ty) oopa­
3yHTe cymecrnarensnsre co 3HaqeHHeM Ha3BaHH5I xasecrna. Ilepesena­
Te HX.

proper - c06cTBeHHbIH, dense, uniform, possible, various, productive,
similar - no.n06HbIH, rapid - 6bICTpbIH.

6. IIpoqHTaHTe Hnepeaezmre CJIOBOCOqeTaHH5I.

hardwood pulp, wood chips, water vapour, coat weight, cylinder ma­
chine, machine speed and efficiency, air inlet port, groundwood mill, op­
timally consistent paper quality, actual installation work, latest analysis
equipment, preliminary project phase, stock preparation area.

7. Ilepeaeznrre npe.nJIO)l(eHH5I, YQHTbIBa51 3HaQeHH5I CJIOB because - (cj)
- nomouy umo, because of(prep.) - U3-3a.

1) The water from couch pit is returned to the stock preparation area
for reuse because it contains fibers.

2) Because of large number of dryer cans the arrangement of the web
is sometimes vertical.

3) Because of potential pollution and recovery problems sulphate
pulp is less utilized than kraft pulp.

4) There is a maximum desirable diameter because increasing the di­
ameter moves the rolls apart and creates a span between them.

5) Because of the high temperature of the water in the forming sec­
tion, the drainage rates and the removal of water in the press are
increased.

6) Because of their smooth texture, left pieces were used to produce
handmade paper.
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8. Ilepeseznrre npasacrmae cPOPMbI CJIe.n;ylOmHX rJIarOJIOB (Ilpanosce­
HHe 2, Ta6JI. NQ 5).

to require - requiring - required - having required
to bleach - bleaching - bleached - having bleached
to bend - bending - bent - having bent
to depend - depending - depended
to refine - refining - refined - having refined
to achieve - achieving - achieved - having achieved
to consist - consisting
to adjust - adjusting - adjusted - having adjusted

9. Ilepesemrre rrpe,[(JIOlKeHHH, y~HTbIBaH oc06eHHocTH nepeaozta rrpa­
~aCTHH.

1) The stock arrives at the conveyor belt consisting of synthetic
woven material.

2) Sulphur dioxide, when dissolved in water, forms a weak acid
which reacts with the lignin.

3) These dimensions of the chip are less easily controlled being de­
pendent on different parameters.

4) The drum is rotated, causing the logs to tumble over one another
creating a rubbing action that strips the bark from the log.

5) The consistency of the stock being refined is very important when
determining the relative amount of cutting.

6) Sodium hydroxide can cause discoloration of the fibers, necessi­
tating to restore the color of the fiber.

7) Having installed fully controlled conditions of sheet formation and
drainage in the press section, the mill obtained uniform product
quality.

10. Ilpoxaratire Hnepesenare TeKCT.

Pulp and paper products are of different types. Each of these
products requires certain unique properties which must derive from the
raw material. For instance, photocopier paper must have excellent
brightness, a good printing surface and must not curl in the photocopier.
Highly bleached chemical pulp is used. This type of paper is made by
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blending hardwood pulp (for a very smooth printing surface) with soft­
wood pulp (for strength).

Pulp and paper mills vary greatly in design because their design
depends on the product being made. The simplest division is to separate
pulping from papermaking.

Mechanical pulping can be achieved by grinding or refining.
Groundwood mills mechanically grind whole logs against an abrasive
surface. The pulping action is a combination of raising the temperature,
and mechanically ripping the fiber from the wood surface. This is done
by feeding logs to the "pocket" of the grinders which are powered by
large synchronous motors (typically 5,000 to 10,000 HP). A typical
groundwood mill may have 10 to 20 grinders. The thermo-mechanical
pulping process is the more modem way of mechanical pulping. It con­
sists of feeding wood chips into the gap of rotating pressurized ma­
chines, called chip refiners, to produce pulp directly. Normally, there are
two refining stages. The chips disintegrate inside the refiner as they pass
between the teeth of the refiner plates. Each refiner is powered by a syn­
chronous motor of 10,000 to 30,000 HP. The amount of refining can be
controlled by adjusting the gap between rotating plates. Mechanical
pulps can be brightened (bleached) to some degree.

11. OTBeTbTe na BOrrpOCbI.

1) What does pulp and paper mill design depend on?
2) How is mechanical pulping achieved?
3) What does mechanical pulping action consist of?
4) What machine is used for grinding wood?
5) What machines does the thermo-mechanical pulping use?
6) How are the chips disintegrated in the refiners?
7) How is refining process controlled?

12. 3aMeHHTe nponycxa Hy:>KHbIM rJIarOJIOM. Ilocransre ero B aKTHBHOH:
lfJIH rraCCHBHOH: <popMe (to power, to use, to affect, to blend)

1) Paper properties ... by the raw material properties.
2) Highly bleached chemical pulp ... softwood pulp for making pho­

tocopier paper.
3) Hardwood pulp .... with softwood pulp for making photocopier

paper.
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4) The grinders ... by synchronous motors.

13. Ilepeneznrre TeKCT rrHCbMeHHO co CJIOBapeM.

The firm investigated in full detail all interrelationships between
the machine concept, raw material and fabrics. It was necessary to en­
sure optimal cleaning, optimal service life and optimally consistent pa­
per quality before the actual installation work.

The quality of the paper produced on the paper machine 4 was re­
peatedly checked using the latest analysis equipment. Towards the end
of the preliminary project phase, paper samples were sent for printing
and afterwards analyzed in the laboratory for printability. This project
ensured full satisfaction not only for the manufacturer, but also for his
customers - the print shops. Thanks to these efforts, the paper machine 4
was started up four weeks earlier than planned and produced saleable
paper right from the beginning.

Ypo«5
1. Bsmaunrre H3 CJIOBap51 CJIe,ll,YIOIUHe CJIOBa c rpaHcKpHrrU;HeH H rrepe­
BO,ll,OM. 3arroMHHTe HX npoasnoureaae Hsaaseaae.

divide (v), acid (n), cook (v), cooking process (n) alkali (n), digester (n),
start (v), impregnate (v), cooking liquor (n), extract (v), blow - blew ­
blown (v), continuous (a), batch digester (n), blow-tank (n), wash (v),
washer (n), brown stock washer (n), counter current (n), spend - spent ­
spent (v), stream (n), output (n)

2. TIpaBHJIbHO rrpOQHTaHTe HHTepHaU;HOHaJIbHble CJIOBa H,ll,aHTe HX pyc­
CKHH 3KBHBaJIeHT. Bunanurre c nepenonov rronxepxnyrsre CJIOBa. TIo­
cMoTPHTe HX 3HaQeHHe BCJIOBape.

1 ' I I .
sulphite l ~ I\e~~->tJ ,to extra7t L}Vv o'I;;q;tJ '
column C' K) Q:')Y111 ,pump l PI\ropJ , I.

multi-stage L' m/l~tj: 1s\~dBJ ' hemi-cellulose I.' l'L<m1j ~e~:dDlllJ
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3. C nOMOIIJ;b CYcl>cl>HKca -ly OT .n:aHHbIX npHJIaraTeJIbHbIX 06pa3yHTe
napexaa. Ilepeaeznrre HX.

eventual, substantial, primary, relative, partial, successful, simultaneous,
alternative, tight, immediate, manual

4. Ilepenenare CJIe.n:YIOIIJ;He CJIOBa yqHTbIBaH oTpH~aTeJIbHOe aaaxeaae
rrpednnccoa un-, um-, in-, de-, dis-, counter-

unchanged, to discharge, uncooked, dewatering, improperly, uncoated,
unbleached, dissolve, unevenly, unsupported, deformation, counterion,
counterflow, countercurrent.

5. Ilpoaaraare H nepesezurre CJIOBOCOqeTaHHH.

blow tank, extraction process, digester house, pulp stream, brown stock
washer, multi-stage countercurrent washer, spent sodium compound,
kraft liquor cycle, press-to-drying transfer.

6. Ilepesenare npennoaceaaa, yqHTbIBaH 3HaqeHHH CJIOB with (prep) - c;
which (pron) - «omopuii.

1) Each of paper products requires certain unique properties which
must derive from the raw material.

2) The chips are integrated with white cooking liquor.
3) The forming boards can be simply a series of boards with slots be­

tween them.
4) Table rolls are small diameter rolls supported on each end with

bearings which allow them to rotate.
5) The slice is a narrow opening in the head box through which the

stock flows.
6) The final moisture content of the paper is about 5 % - the average

moisture content at which paper is in equilibrium with atmosphere.
7) One of the limiting factors in the rate of evaporization is the speed

with which the water vapour can be removed from the water-air in­
teraction.
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7. Ilepeseznrre npasacraue cPOPMbI CJIe,n:YIOIUHX rJIarOJIOB.

to divide - dividing - divided - having divided
to recycle - recycling - recycled
to feed - feeding - fed - having fed
to lead - leading - led - having led
to spend - spending - spent - having spent
to descend - descending - having descended
to blow - blowing - blown
to remove - removing - removed - having removed
to return - returning - having returned

8. Ilepeaezurre CJIOBOCOlleTaHHH, YllHTbIBaH nepeson npmracraa B
cPYHKQHH onpenenenas H KaK llaCTb rJIarOJIbHOrO BpeMeHH.

1) The chemicals are recycled ...
The chemicals recycled by the liquor ...

2) The chips are impregnated with the liquor ...
The chips impregnated with the liquor ...

3) The lignin is dissolved ...
The lignin dissolved by the cooking liquor ...

4) The pulp is pumped to the washers ...
The pulp pumped to the washers ...

5) The compounds are reused ...
The compounds reused ...

9. Ilepesenare npe,n:JIO)I(eHHH, YllHTbIBaH oc06eHHocTH nepesona npa­
llaCTHM.

1) The washed stock can be removed from the drum surface, mixed
with water and pumped on the next operation.

2) Paper made on the twin-wire machines may have better printing
properties.

3) This paper was made on twin-wire machine.
4) The felt and web picked up from the first cylinder proceed to the

second cylinder.
5) An average of 30 million BTU's are required to manufacture a ton

of pulp and paper.
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6) A significant portion of the total energy required is self-generated
from fuels such as spent pulping liquor and wood waste.

7) The knots, chips and uncooked pieces of wood removed from the
stock are used as fuel in the waste liquor furnace.

8) The recovery boiler produces steam consumed by the mill.

10. Ilpoaaraare M nepesenare TeKCT.

Chemical pulping can be divided into two main processes: sulphite
and Kraft. The sulphite process is an acid based cooking process whose
use is in decline. The Kraft process is an alkali based process in which
the active chemicals are fully recycled in the Kraft liquor cycle. The
Kraft process itself consists of many operations. It starts when chips are
fed to a digester, are impregnated with white cooking liquor and cooked
at about 170°C for about an hour. In this process the lignin and hemicel­
lulose are dissolved. The spent cooking liquor is then extracted and the
pulp is blown into the blow tank. Modem digesters are continuous verti­
cal columns, the chips descending down the column. The impregnation,
cooking and extraction processes take about three hours or so. Some
mills use batch digesters (there may be 6 to 20 batch digesters in the di­
gester house).

From the blow tank the pulp is pumped to the brown stock washers
in which the pulp is washed in a multi-stage countercurrent washing
process to remove the spent cooking liquor, including the dissolved or­
ganic compounds (lignin, hemicellulose) and the spent sodium com­
pounds which must be removed from the pulp stream and reused. The
two output streams consist of washed pulp (which goes to the bleach
plant for bleaching or to the paper machine if bleaching is not required)
and the spent liquor which is called black liquor and is returned to the
Kraft liquor cycle.

11. OTBeTbTe na BOnpOCbI.

1) What are the main chemical processes?
2) What are the sulphite and Kraft processes based on?
3) How are the chips treated in the digester?
4) How many digesters are there in a digester house?
5) What do the modem digesters represent?
6) How is the pulp treated after leaving the digesters?
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7) What is the aim of th 0 washing?
8) Where does the pulp go after the washing?
9) Where does the spent liquor return?

12. 3aMeHHTe nponycxa HY)KHbIM rJIarOJIOM. Ilocraasre ero BaKTHBHOH
HJIH BrraCCHBHOH <p0pMe. (to use, to dissolve, to take, to be)

1) The lignin and the hemicellulose ... during the cooking process.
2) The digesters continuous vertical colomns.
3) Batch digesters at some mills.
4) The impregnation, cooking and extraction processes ... about 3

hours.

13. 06pa3yHTe c rrOMOmbIO ,lJ;aHHbIX CY<P<pHKCOB cymecraarem.asre OT
YKa3aHHbIX rJIarOJIOB. Ilepeueznrre HX.

-tion
to impregnate, to extract, to digest, to operate
-ing
to cook, to wash, to blow, to pump, to remove, to bleach, to recycle.

14. Ilepesenare TeKCT rrHCbMeHHO co CJIOBapeM.

The press was started up with double layer felts. These felts have
excellent start-up behaviour, with stable drainage characteristics over
their entire service life. Their good conditioning behaviour and constant
permeability have ensured a consistent moisture cross-profile.

The first 4 dryer groups were started up with the new fabrics.
These high-speed fabrics showed outstanding web control, press-to­
drying transfer and easy cleaning. Their abrasive resistance and running
stability were continuously improved, so that operation today is charac­
terized by exceptionally long service life and outstanding reliability. One
can totally rely on these dryer fabrics and related service.

Ypo«6
1. Bsnraunrre H3 CJIOBapH CJIe,lJ;YIOmHe CJIOBa c rpaacxpanuaea Hrrepe­
BO,lJ;OM. 3arroMHHTe HX npoaanourenae Hsnaseuae.
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washer (n), multiple-effect evaporator (n), solid (a), evaporation (n),
steam (n), recovery boiler (n) fire (v), fuel (n), smolder (v), bottom (n),
char-bed (n), bum (v), smelt (n), pour (v), tank (n), conventional (a),
burned lime (n), send (v), lime kiln (n)

2. IIpaBHJIbHo npo-nrrajire HHTepHa.uHOHaJIbHbIe CJIOBa H.naHTe HX pyc­
CKHH 3KBHBaJIeHT. BbIrrHIIIHTe c nepenonosr nozraepxnyrue CJIOBa. IIo­
CMoTpHTe HX snaxenae BCJIOBape.

cycle(~3)(eJ , to start [~h7t:iJ
causticize['V..):~b~~ ,to result in
dioxide [dar! )~~d.rctJ

3. Ilepeneznrre npanararem.nue, yqHTbIBaH 3HaqeHHH Cy<P<PHKCOB -ful
(rrOJIO:>KHTeJIbHOe xaxecrso) H-less (nenocrarosnocrr.),

useful, useless, powerful, powerless, stainless, colourless, successful,
helpful, harmful.

4. lIepeaeznrre npnnararern.nue, yqHTbIBaH 3HaqeHHH cy<p<pHKca -able
(-ible, -uble) - cnocofinsra, nonaepzcemnrji, nonnarounraca.

acceptable, adjustable, notable, valuable, suitable, unusable, obtainable,
noticeable, reliable.

5. IIpoqHTaHTe Hnepenezurre CJIOBOCOqeTaHHH.

recovery boiler, char-bed, kraft liquor cycle, black liquor solids, carbon
dioxide gas, dry vat conversion, suction-zone bottom wire, two-wire
former

6. Ilepesenare rrpe.nJIO:>KeHHH, yqHTbIBaH 3HaqeHHH CJIOB order (n) ­
npuxas, 3aKa3, nopnoo«; in order to - OJlR m020, umotiu.

1) The order was given to produce the highest product quality.
2) It was reported that there were about 90 two-wire formers

operating world - wide at the end of the year and another 50 were
in order.
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3) A curved surface is placed under the wire in order to create a re­
duced pressure as the stock passes over it.

4) In order to warm the web and prevent localized overheating of the
web, the temperature of the first dryer is usually around 65°C.

5) This coater uses a narrow wedge of high-velocity air in order to
meter and smooth the surface of the paper web.

6) The wire returns to the breast roll in order to receive more stock
and continue formation of the continuous web.

7) The rod is rotated in the opposite direction of the web in order to
reduce wear and remove foreign particles that could cause streaks.

7. Ilepeseznrre rrpasacrruae <pOPMbI CJIe,nyIOmHx rJIarOJIOB.

to raise - raising
to contain - containing
to evaporate - evaporating - evaporated - having evaporated
to concentrate - concentrating -concentrated - having concentrated
to consunle - consuming - consumed - having consumed
to react - reacting
to send - sending - sent - having sent

8. Ilepeaeztare npe.n;JIO)KeHHH, yqHTbIBaH oc06eHHocTH nepenona nesa­
BHCHMoro npa-racruoro 060poTa (IIpHJIo)KeHHe 2, Ta6JI.6).

1) The temperature increasing, the rate of evaporation increases.
2) Modem digesters are continuous vertical columns, with chips de­

scending down the column.
3) The coating operation may be performed on the paper machine,

with the coater being an integral part of the machine.
4) The web of paper can only be raised to about 40 % consistency by

pressing, the rest of the water in the sheet being removed by
evaporation.

5) The vertical pipe of the dryer can is designed such that condensate
will be siphoned out by only one of its two arms, the other being
used to brace or fix the siphon in position.
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The Kraft liquor cycle starts with pumping black liquor from the
brown stock washers to the multiple effect evaporators where the black
liquor solids are raised from about 15 % to about 50 % by evaporation
with steam. These solids are then fed to the recovery boiler in which the
black liquor solids are further concentrated and then the liquor is fired
into the recovery boiler as a fuel. The bottom of this boiler contains a
large smoldering char-bed of burning black liquor. The smelt pours from
the bottom of the recovery boiler into a dissolving tank, where it is dis­
solved in water, and becomes green liquor. The upper part of the recov­
ery boiler is conventional in design and produces about 50 % of the total
steam consumed by the mill. The green liquor is pumped to the causti­
cizing area where burned lime is reacted with the green liquor in order to
constitute the white cooking liquor. The calcium carbonate is precipi­
tated and sent to the lime kiln, where the CaC03 plus heat produce
burned lime (CaO) plus carbone dioxide gas. The burned lime is used in
the causticizing area to reconstitute the white cooking liquor. The resul­
ting white liquor is sent to the digester for cooking.

10. OTBeTbTe na nonpocsr,

1) What is the first stage of the Kraft process?
2) Were are the black liquor solides concentrated?
3) Where are the black liquor solides used as a fuel?
4) What is the green liquor?
5) How is the white cooking liquor produced?

11. 3aMeHHTe nponycxa HY)l(HbIM rJIarOJIOM. Ilocransre ero B aKTHBHoH
HJIH Bnaccaanoa cPopMe. (to produce, to pour, to send, to reconstitute)

1) The calcium carbonate to the lime Kiln.
2) The CaC03 plus heat burned lime.
3) The burned lime ... the white cooking liquor.
4) The smelt ... into the dissolving tank.

12. Ilepeaeznrre CJIOBa, YQHTbIBa5I 3HaQeHHe HX npepaxcos.

recycle, discharge, reconstitute, recovery, dissolve, recondition
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13. 3aMeHHTe nponycxa H)')KHbIM no CMbICny CJIOBOM (green, white,
black)

1) The liquor is formed in the brown stock washer.
2) The liquor is formed in the lime kilm.
3) The liquor is formed in the dissolving tank.

14. Ilepeaezurre TeKCT nHCbMeHHO co CJIOBapeM.

Fibers that have been liberated are not generally ready to be used
to make paper. The notable exceptions are: groundwood pulp, which is
used in newsprint, and waste paper, used in combination boxboard for
package such as cereal boxes. Groundwood fibers are mechanically
treated by the grinder and secondary fibers were already refined for their
original use. If at this point in their treatment chemical pulp fibers were
formed into a pad on a screen, the dried pad of fibers would not bond to­
gether well and might even fall apart when attempts were made to re­
move it from the screen. The reasons for this behavior are that the fibers
are relatively stiff and don't have enough bonding groups on their sur­
faces to bond together into a strong sheet.

YpOK 7
1. BblnHIIIHTe H3 CJIOBap51 cneztyromae CJIOBa CTpaHcKpHnQHeH Hnepe­
BO,nOM. 3anoMHHTe HX npoH3HoIIIeHHe Haaaxenae.

need (v), sequential (a), application (n), follow (v), sequence (n), pro­
vide (v), brighten (v), bleach plant (n), flux (n), move (v), closed (a),
mix (v), carry out (v), desire (v), improve (v), level (n), frequently (adv).

2. ITpaBHJIbHO nposnraiire HHTepHaQHOHaJIbHble CJIOBa H.uaHTe HX Pyc­
CKHH 3KBHBaJIeHT. BblnHIIIHTe C nepeaonov nonsepxayrsre CJIOBa. ITo­
CMoTpHTe HX snaxeaae BCJIOBape H3anOMHHTe HX.

chlorine C\~ e') : '0" IlJ , final [tal J1J -eJ
peroxide [ r)'1. ) J( ~~rq]
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3. Ilepenenare cneztyromae cyuiecrnarensasre, 06pa30BaHHble c rrOMO­
ursto CY<P<pHKca -ness H osnaxaroume Ha3BaHHe xasecrsa
brightness, smoothness, thickness, whiteness, cloudiness, hardness

4. Ilepesenare CJIOBa, 06pa30BaHHble c npediaxcou inter-, oaaasarounoa
Me)K-, Me)K,n:y-.

international, interaction, interrelated, interchangeable, intermeshing
gear

5. IIpoqHTaHTe Hnepeseznrre CJIOBOCOqeTaHH».

pulp mill, water suspension, bleach plant, bleach plant technology, oxy­
gen and hydrogen peroxide, multi-stage bleach sequence, waste treat­
ment plant, foam flotation process, low consistency stock suspension

6. Ilepesezurre npeztnozcenaa, yqHTbIBM 3HaqeHH» rJIarOJIa "follow" ­
CJIe,n:OBaTb, H,n:TH sa

1) The web of paper is trimmed to the width needed by the process
that will follow.

2) The chips are delivered to the chip bin from the chip storage area
following the necessary screening operations.

3) The pulp is normally subjected to washing immediately following
bleaching to remove both the spent bleach liquor and the impuri­
ties.

4) Following the cooking and screening operations, it is necessary to
remove the waste liquor from the stock.

5) Following dilution to below 1 % consistency for the headbox, the
stock is sent through screeners.

7. Ilepeaeznrre npennosceuaa ofipainaa BHHMaHHe na He3aBHcHMblH
npHqaCTHbIH 060pOT.

1) The cooking liquor charged into the digester, the pulping operation
carried out, the digester is emptied and refilled for the new cycle.

2) Foam flotation process operates on low consistency stock suspen­
sion, with the ink being collected and removed from the fibers.
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3) This type of pulpers may be operated continuously, with water and
pulp being added to maintain the desired level of volume and defi­
bered stock being removed constantly.

4) The two-wire machines use two forming wires, with the headbox
squirting the stock between the two and the water being removed
from both directions.

5) The cooking process being finished, the pulp needs to be bleached.
6) The pulp being mixed with bleaching chemicals, it may be

pumped into the closed tank.

8. ITpOqHTaHTe Hnepesenare TeKCT.

After cooking, the pulp may need to be bleached. This is necessary
for all products which require high brightness or the complete removal
of lignin. A typical bleach plant consists of the sequential application of
specific chemicals, each followed by a reaction vessel and a washing
stage. A bleaching sequence which has been used often in the past in­
volves pumping unbleached "brown stock" from the pulp mill and ap­
plying the following chemicals in tum: chlorine (to dissolve the lignin),
caustic (to wash out lignin by-products), chlorine dioxide (to brighten),
caustic (to dissolve by-products) and finally chlorine dioxide to provide
final brightening. Bleach plant technology is currently in a state of flux
and moves toward new chemicals, chiefly oxygen and hydrogen perox­
ide.

The equipment used for the bleaching operations consists primarily
of closed tanks into which the pulp is pumped in water suspension after
being mixed with bleaching chemical. The pulp is carried by water
throughout most of the bleaching operations.

The washing is carried out in rotary drum washers.
Not all pulps are bleached with multistage bleach sequence.

Groundwood pulps frequently receive only one stage bleach.
If unbleached pulp is desired, the groundwood pulp will not re­

quire any further treatment. It is possible to bleach the groundwood pulp
to improve the whiteness and permanence of the paper to be produced,
but because of the presence of lignin in the fibers the quality can never
be raised to the level of chemical pulps.
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9. OTBeTbTe na sonpocu,

1) Why is bleaching necessary after cooking?
2) What chemicals are used for bleaching?
3) What stage is each chemical application followed by?
4) What chemical does the modem technology of bleaching prefer?
5) What does the equipment of bleaching consist of?
6) What kind of bleach do groundwood pulps receive?

10. 3aMeHHTe nponycxa Hy)l(HbIM rJIarOJIOM. Ilocraasre ero B aKTHBHOH
HJIH BrraCCHBHOH «popMe. (to pump, to follow, to dissolve, to use, to pro­
vide)

1) Each chemical application ... by a washing stage.
2) Caustic to wash out lignin and by-products.
3) Chorine the lignin.
4) The pulp in water suspension after being mixed with bleaching

chemical.
5) Chlorine dioxide ... final brightening.

11. Ilonfiepnre HY)l(HbIH TepMHH K ,l(aHHbIM onpezteneaaaa (washers,
digesters, evaporators, closed tanks, recovery boilers)

1) The washing is carried out in rotary drum called ...
2) The pulp is bleached in ...
3) The black liquor is evaporated in ...
4) The black liquor solids are concentrated in ...
5) The chips are cooked in ...

12. Ilepeneznrre TeKCT rrHCbMeHHO co CJIOBapeM.

The management of the whitewater balance on the wet end of the
machine is extremely important to the economic success of the mill. The
material balance also shows the dependence of the industry on an ade­
quate water supply. The location selected for a mill must have water.
But even with the large amount of water needed in the wet end of the
machine the total consumption of the mill will be below that level, due
to recirculation within the mill. The actual amount of water required will
depend on how well the water is reused in the mill and what other
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operations are performed there, such as pulping, bleaching and coating.
A mill making 100 tpd of paper would circulate about 6 million gallons
per day (gpd) through the heaclbox requiring 2 million gpd in fresh water
and sending a similar volume to the waste treatment plant.

YpOI< 8
1. BbInlHIIHTe H3 CnOBap5I cne,n:YIOIUHe cnona c TpaHCKpHnUHeH Hnepe­
BO,n:OM. 3anoMHHTe HX npOH3HOIIIeHHe Hanaaenae.

refine (v), various (a), additive (n), screen (v), clean (v), dirt (n), dilute
(v), lean (a), slurry (n), medium (n), wire, fourdrinier (n), former (n),
wet (a), moisture (n), content (n), thickness (n), store (n), ration (n),
blend chest (n), white water (n), orifice (n), jet (n), belt (n)

2. Ilpanansno npOQHTaHTe mrreptrartaonansnue cnona H,n:aHTe HX pyc­
CKHH 3KBHBaneHT. BbInHIIIHTe c rrepesonoa nozrsepxayrsie cnosa. Ilo­
CMoTpHTe HX 3HaQeHHe Bcnonape H3anOMHHTe HX.

i I V:
tendencyCr~G~~M.J , specific [ ~~ ~1~ ~D
former Gf~; Tn J-J , calendar (. ,v-::ce,~nct)j

consistency C¥.;;)h 11;>1s~~) ,fibrillate [I faJ(b~eqiJ '
porous [1 Pd; rcJ~J

3. Ilepeaennre rnaronsi npacrasxoti pre-, osaasaronteii npezmaparens­
Hoe ,n:eHcTBHe

presteam, predetermine, predominate, prevent, prescribe

4. Ilepesenare cnona, c npediaxcaaa H36bITOQHOCTH over-, super-, hy­
per-, ultra-, extra-, multy-, poly-

supercalandring, multistage, overcooked, multicylinder, overheating, ex­
traordinary

5. Ilepeseztare cnosa, c rrpe<pHKcaMH He.n;OCTaTOQHOCTH under-, sub-

undercooked, underestimate, suboptimal
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bonding tendencies, paper making, pulp slurry, drainage medium, high
density storage tank, softwood and hardwood stock, weave design

7. Ilepenezrare npe.n;JIO)KeHIUI, 06paI.I.J;M BHHMaHHe na nepeson CJIOBa as
(ej) - «oeoa, mate KaK, KaK

1) Oxidizing bleaches operate as reducing agents.
2) If the web is strong, as it is the case of paperboard manufacture,

the pressure on the web must be stronger.
3) As the speed of the machine increases, the roll will carry more wa­

ter into the nip. As the amount of water increases, the web may be
blown out from the nip.

4) The paper releases steam or water vapour as it leaves the dryer on
the bottom of the calendar and passes up to the top dryer.

5) The vacuum in the drum must be increased as the thickness of the
pad of fibers increases.

6) The wire is delivered to the papermill as an endless belt.
7) As the consistency of the headbox increases the web begins to be

deposited on the wire.

8. Ilepeaezrare npe.n;JIO)KeHHH 06paI.I.J;M BHHMaHHe aa nozrrepxnyrsre
rJIarOJIbHbIe <pOPMbI.

1) If the grade of paper being made on the paper machine is to be
changed, the mixture of stock being prepared must be changed
first.

2) If the paper is coated and the ink is adhering only to the coating,
the ink can simply be washed off the paper.

3) This drum has found application in operations where lumber mill
and pulpmill are operating together.

4) The roll is rotating causing the stock to be rotated around the in­
side of the tub.

5) After the pulping operation, the spent cooking liquor is removed
from the pulp and burned to recover the cooking chemicals.
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9. TIpOQHTaHTe Hrrepeaezurre TeKCT.

Paper making
Paper is made on a paper machine. Paper making involves refining

various types ofpulps (mechanical work to improve bonding tendencies)
individually, and then blending them together in combination with spe­
cific additives. This stock is then screened and cleaned to remove any
dirt, and is diluted to a very lean pulp slurry before being ejected onto a
moving drainage medium known as "the wire", fourdrinier or former
where a sheet of wet paper is formed. This wet paper is then pressed,
dried, and calendered (pressed between smooth polished surfaces) to
produce a smooth final product with a specific basis weight (weight per
unit area), moisture content, thickness, smoothness, brightness, color,
ash content and many other properties.

Hardwood and softwood stocks are stored in High Density storage
tank at about 15 % consistency (mass percentage ofpulp in a slurry). As
the stock is pumped from the High Density tank it is diluted to 4 % and
refined. Paper machine refiners have rotating discs which fibrillate the
fiber, thereby giving it better bonding strength. The hardwood and soft­
wood stocks are then blended together in a desired ratio in a blend chest,
and sent to the machine chest, the final source of stock for the paper ma­
chine. From here the stock is diluted with white water (filtrate which has
drained through the forming section), and is sent to the headbox (a pres­
surized compartment with a wide orifice which allows the stock to be
ejected as a wide jet).

The stock discharges from the headbox at the required speed onto
the "wire", a wide porous "conveyor belt" consisting of synthetic woven
material. Most of the fibers stays on, and most of the water drains
through to be recycled again as white water.

1O. OTBeTbTe na BOrrpOCbI.

1) What operations does the paper machine carry out?
2) What are the main characteristics of the final product of the paper

machine?
3) How is refming carried out on the paper machine?
4) Where is blending carried out?
5) Where is pressing carried out?
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11. 3aMeHHTe nponycxa HY)KHbIM rJIarOJIOM. Ilocram.re ero B aKTHBHOH
HJIH B naccannoti 4>opMe. (to dilute, to recycle, to store, to drain, to im­
prove)

1) The water through the wire.
2) The water again as white water.
3) Refining bonding tendencies of the pulp.
4) Hardwood and softwood ... in the storage tank.
5) The stock ... to 4 %

12. HaH.IJ;HTe TepMHH 3KBHBaJIeHTHbIH .IJ;aHHoMy orrpe.IJ;eJIeHHIO (screen­
ing and cleaning, calendering, refining, white water, wire, fourdrinier or
former)

1) Mechanical work to improve bonding tendencies of the pulp.
2) Removing dirt of the stock
3) Moving drainage medium where a sheet ofwet paper is formed.
4) Pressing between smooth polished surfaces.
5) Filtrate which has drained through the forming section.

13. TIepeBe.IJ;HTe TeKCT rrHCbMeHHO co CJIOBapeM.

The fourdrinier and cylinder wires are similar and are a woven ma­
terial originally made of brass wire. The brass resisted chemicals, but
did not resist wear too well and has been replaced by stainless steel in
some applications and plastic strands in others. Although a great many
varieties of weave designs are possible and a numbers of mesh sizes are
used, the wire is commonly about a 1DO-mesh weave. One hundred
mesh means that 100 wires/in. are used in the weaving of the screen or
wire. If the wire were 100 by 60, it would mean that there are 100 wires
in one direction and 60 in the other. The actual size of the holes is a
function of the mesh size, the diameters of the strands used and the style
ofweave.
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Ypo«9
1. BbIIIHIIIHTe H3 CJIOBapH CJIe,nyIOmHe CJIOBa CrpaHcKpHIIUHeH H nepe­
BO,nOM. 3aIIoMHHTe HX IIpOH3HOIIIeHHe Hsaa-renae.

barker (n), removal (n), jet squirter (n), impinge (v), blast (v), suit (v),
find (found, found) (v), handle (v), treat (v), end (n), load (v) cause (v),
tumble (v), create (v), rub (v), strip (v), retain (v), fall (fell, fallen) (v),
opening (n), submerge (v), ring (n), knife (n), tear (v)

2. IIpaBHJIbHo IIpOqHTaHTe HHTepHaUHOHaJIbHble CJIOBa H,naHTe HX Pyc­
CKHH 3KBHBaJIeHT. BbIIIHIIIHTe C nepenozton nonsepxuyrue CJIOBa. IIo­
CMoTpHTe HX ana-reaae BCJIOBape H3aIIOMHHTe HX.

3. IIpoqHTaHTe pH,nbI ozmoxopenmax CJIOB. Ilepeseznrre HX, HCXO,nH H3
3HaqeHHH cJIoBoo6pa30BaTeJIbHbIX 3JIeMeHTOB.

equip (v), equipment (n)
bark (n), bark (v), barking (n), barker (n)
pump (n), pump (v)
apply (v), application (n)
divide (v), division (n)
treat (v), treatment (n)
create (v), creation (n), creator (n)
open (v), opening (n)
part (n), participate (v), partially (adv)
advantage (n), disadvantage (n)

4. IIpoqHTaHTe Hnepeseznrre CJIOBOCOqeTaHHH.

lumber mill, tree length log, drum barker, individual log mechanical
barker, twin-wire machine, suction box, falling rate zone, press felt
moisture content, printing ink detachment.
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5. Ilepeaezurre npennozceaas, yqMTbIBaH 3HaqeHMH CJIOB number (n) ­
l.lUCJlO, xonuuecmeo, HOMep; a number of- psu), HeCKOJlbKO.

1) The number of control engineers varies from a dozen in some mills
to none in others.

2) Dividing the weight of the stock by the nurnber of reams gives us
the weight per ream.

3) These drum barkers can handle a large number of logs.
4) The number of dryers needed is a direct function of the amount of

water that must be evaporated.
5) The roll coater does a number of operations: it meters coating,

smooths the coating and then applies it in the nip, where the web
passes through.

6) Since their introduction in 1950s, blade coaters have gone through
a nurnber of improvements.

7) There is a number of modifications of the coaters: air knife coater,
blade coater, trailing blade coater, fountain applicator.

6. Ilepesezrare npezinosceaaa, yqMTbIBaH 3HaqeHMH CJIOBa case (n) -
~

cnysau, 5lU/UK

1) There are many cases for packing the equipment.
2) In some cases the drum barker is partially submerged in water.
3) In case that the water is not thrown against the wire, a thin film of

water is carried back up to the wire on the surface of the rolls.
4) The degree of water resistance is variable, but in any case not

enough to make the paper truly waterproof.
5) The coating realized by trailing blade coaters is quite flat on the

surface but may vary in thickness in case if the raw stock web is
rough.

7. Ilepesenare npennoacenns, yqMTbIBaH oc06eHHocTM nepesona MHcPM­
HMTMBa (IIpMJIo)l(eHMe 2, Ta6JI.8)

1) Kraft papermills have learned to control the emissions of un­
pleasant smelling sulphur compounds.

2) The stock is screened and cleaned to remove any dirt.
3) The first coater to be used.and still the most frequently used, is the

SIze press.
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4) To increase the potential operating speed of the machine, it is de­
sirable to have the press felt moisture content as low as possible.

5) The size of the logs to be handled in a drum barker needs to be
controlled.

6) Each sort ofpaper requires a slightly different treatment to be used
most effectively.

8. IIpoqHTaHTe Hnepesemrre TeKCT.

Bark removal. Barker
The equipment designed to remove bark from the logs are called
barkers. They are of 2 types: hydraulic and mechanical. Hydraulic bar­
kers require the use of water to remove the bark from the tree. The water
is pumped by high-pressure pumps into jet squirters which impinge on
the surface of the tree or log and blast off the bark.

The hydraulic barker does a very efficient job with very little
damage to the wood and is most suited to the barking of logs that are
large in diameter and very long. This type of barker has therefore found
application in operations where a lumber mill and a pulp mill are opera­
ting together, or in other applications where treelength logs need to be
handled.

Mechanical barkers can be divided into major categories: those that
handle a large number of logs at the same time, and those that treat indi­
vidual logs. The type that treats a large number of logs at a time is called
a drum barker. The drum barker is a large cylinder open at both ends.
Logs with bark on their surface are loaded into the higher end of the
drum. The drum is rotated, causing the logs to tumble over one another
creating a rubbing action that strips the bark from the logs. The initial
part of the drum barker may be closed to retain water, soften the bark
and remove it from the tree.

Next sections may be open to allow the bark that is removed from
the logs to fall out through the openings and be transported away. In
some cases the drum barker will be partially submerged in water to keep
the logs moist and to carry the bark away from the barker.

The individual log mechanical barker has different varieties. The
wood is carried through a ring of knives that rotates around the log
stripping bark from its surface. This barker can also remove good fibers
with the bark if the wood is soft. Therefore chains are used which will
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tangle in the bark and tear the bark off the surface of the log. Sometimes
rough-surfaced wheels are utilized that rub on the surface of the log.

In any case all mechanical barkers have two disadvantages: they
remove good wood along with the bark if the wood is soft and they can
not remove all the bark if the bark is too hard. For these reasons barking
operations function better if the wood is wet and green.

9. OTBeTbTe na BOnpOCbI.

I) What types of barkers are used to remove bark from the logs?
2) How do the hydraulic barkers remove the bark?
3) What is the advantage of hydraulic barkers?
4) What are the major categories of mechanical barkers?
5) What is the disadvantage of mechanical barkers?

10. 3aMeHHTe nponycxa HY)l(HbIM rnaronou. I10cTaBbTe ero B aKTHBHoH
HnH B naCCHBHOH cPopMe. (to cause, to remove, to load, to strip, to sub­
merge)

1) Logs ... into the higher end of the drum.
2) The drum ... the logs to tumble over one another.
3) The rubbing ... the bark from the logs.
4) The bark ... from the logs in the barker.
5) The drum barker ... in water.

11. 3aKOHQHTe npezmozcenaa, ynOTPe6HB rryxcaoe oticroarenscrao uenn

- to keep logs moist and to carry the bark away
- to tear the bark of the logs
- to allow the bark to fall out through the openings
- to rub on the surface of the log
- to retain water and soften the bark

1) Chains are used ...
2) Rough surfaced wheels are utilized...
3) The initial part of the barker is closed ...
4) This part of the barker is open ...
5) The drum barker is submerged in water ...
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12. Ilepesenare TeKCT rrHCbMeHHO co CJIOBapeM.

After the bales of recovered paper have been dewired and mixed
with loose paper the mixture is stored in bays. A wheel loader loads the
furnish from the storage bays onto a conveyor belt which feeds the
drum. Here the recovered paper is gently broken down into individual
fibers at the consistency between 25-28 %. This high stock consistency
as well as good mixing of the stock by means of a displacer achieves
excellent printing ink detachment.

The coarse contaminants are removed from the stock using 2-stage
heavy particle separation and 2-stage screening system and then it is
stored in the dump chest. The subsequent stock cleaning at the consis­
tency of 2 % by means of some cleaners provides efficient dirt particle
removal and protects the following slotted screening system. A new flo­
tation system ensures efficient removal of the detached printing inks.

YpOK 10
1. BbIrrHIIIHTe H3 CJIOBapH CJIe,nYIOIIJ;He CJIOBa c rpaacxpanuaeti Hrrepe­
BO,nOM. 3arroMHHTe HX rrpoH3HoIIIeHHe Hsaasenae.

chipper (n), reduce (v), allow (v), penetrate (v), flywheel (n), chute (n),
angle (n), axe (n), split (v), extension (n), groundwood pulp (n), hold
(held, held) (v), stone (n), grit (n), piston (n), fill (v), bundle (n), shive
(n),sliver (n), knot (n), grinding machine (n).

2. IlpaBHJIbHo npoxaraare HHTepHaUHOHaJIbHbIe CJIOBa H,naHTe HX pyc­
CKHH 3KBHBarreHT. BbIrrHIIIHTe c nepeaoztoxr non-repsnyrsre CJIOBa. Ilo­
csrotpare HX saaaeaae BCJIOBape H3arrOMHHTe HX.

i I o_~

uniform [jw.mh liD ,realize [ ":fift<1J2.J , I RA
combinationC vJ /Yl~ 'neijtu ' synthetically [5311 BetJ;l(i) --J ,
rotation [~~ lie:tSJr"]

3. Ilpo-nrraare pH,nbI O,nHOKopeHHbIX CJIOB. Ilepeaemrre HX, HCXO,nH H3
3HaqeHHH cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

chip (v), chip (n), chipping (n), chipper (n)
grind (v), grinding (n), grinder (n), grinding machine (n)
cook (v), cooking (n) cooking operation (n), cooker (n),
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screen (v), screen (n), screening (n), screener (n)
remove (v), removal (n)

4. Ilpo-nrraare H nepeaeznrre CJIOBOCOqeTaHHH.

basic groundwood pulp process, controlled grit size, two pocket grinder,
surface characteristics, rotary drum washer
5. Ilepeaezurre npennoacenas, yqHTbIBaH 3HaqeHHH npennoros "for ",
"from"

1) After screening the groundwood pulp is ready for any subsequent
treatment.

2) From the blow tank the pulp goes through a screen to remove
knots and uncooked chips.

3) Replacement requires considerable downtime for the machine and
therefore lost production.

4) From the machine chest the stock flows to the paper machine.
5) The air-knife coaters are used for offset printing grades of paper.
6) After the refining the pulps must be stored to maintain a steady

supply for the next stage.
7) Storage is needed to convert the surges of flow from a batch

pulper to a continuous flow for the paper machine.

6. Ilepesenare npeztnoacenna, yqHTbIBaH oc06eHHocTH nepesozra HHcPH­
HHTHBa (Ilpnnosceuae 2, Ta6JIHua 8).

1) Simple heating of the water is common to help break down the pa­
per.

2) The stock is sent through screens and cleaners to remove foreign
materials.

3) The basic function to be performed by the wet end is to separate
the fibers and water and form the web of paper.

4) The paper web travels to the headbox to receive more stock and
continue to form the continuous web of paper.

5) The speed at which the machine must be run to be economically
competitive is very important.

6) To ensure a continuous flow of pulp it is generally necessary for a
mill to have several digesters.
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7) To prevent the water from being thrown back against the wire one
must install deflectors between the rolls.

7. Ilponaraare Ii nepeseznrre TeKCT.

Chipping grinding
The first step in the manufacture of chemical pulp is chipping

operation: the logs need to be reduced to small chips to allow the chemi­
cals, or cooking liquor, to penetrate the fibers and dissolve the lignin.
The chips must be of uniform size and must be screened to remove small
and large chips. This operation is realized in the chipper.

The chipper is a large flywheel with knives mounted in its surface.
The logs are fed to the flywheel through the chute at an angle such that
the entrance of the knife into the log will be at a sharp angle to the axis
of the log. The knife enters the log cutting and splitting it at the same
time. The length of the chip can be controlled by a combination of the
speed of the flywheel, the angle of the log and knife and the extension
of the knife beyond the face of the wheel.

The basic groundwood pulp process is simple: barked logs are held
against an abrasive stone, which tears the fibers from the log, and water
is used to wash the fibers from the stone. Modem stones are covered
with blocks of synthetically produced abrasive materials of controlled
grit size. These stones are also given a special surface treatment to help
the removal of the fibers and control their quality.

A common form of grinding machine is the two-pocket grinder.
The machine has two pistons, or pockets which are used to push the logs
against the surface of the revolving stone. It should be noted that the
logs are pressed against the stone such that their axes are parallel to the
center of rotation of the stone. This method of grinding is most efficient
in removing whole fibers from the wood and also in grinding the whole
log and reducing waste. The use of two pockets allows one pocket to be
filled, while the other is still partially full and is pressed against the
stone.

The groundwood pulp from the grinders needs to be screened to
remove large fiber bundles known as shives and other large materials
such as slivers and knots. After screening, the groundwood pulp is ready
for any subsequent treatment or may be sent directly to the paper ma­
chine.
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8. OTBeThTe aa norrpocsr,

1) What is the aim of chipping?
2) How are logs fed to the chipper?
3) How can the length of the chips be controlled?
4) What does the basic groundwood pulp process consist of?
5) What are the modern stones covered with?
6) What is the advantage of two-pocket grinders?
7) Why is it necessary to screen the groundwood pulp from the

grinders?

9. 3aMeHHTe nponycxa Hy:>KHhIM rJIarOJIOM. Ilocraasre ero B HHcPHHH­
THBe (to dissolve, to wash, to penetrate, to remove, to be cut)

1) The small chips allow cooking liquor ... the fibers and ... the lig-
nIn.

2) The chips must be screened ... small and large chips.
3) The logs ... enter the flywheel at an angle.
4) Water is used ... the fibers from the stone.

1o. HaR~HTe TepMHHhI, 3KBHBaJIeHTHhle ~aHHoMY onpenenemno.
(groundwood pulp process,' shives, slivers knots,' chipper,' two-pocket
grinder)

1) A large flywheel with knives mounted on its surface.
2) The process of tearing the fibers from the log.
3) The machine with two pistons which are used to push the logs

against the revolving stone.
4) Large fiber bundles and other materials which must be removed

from the pulp after grinding.

11. Ilepeseztare TeKCT rrHChMeHHO co CJIOBapeM.

With an annual production capacity exceeding 1,5 million tons this
MMBD is Europe's largest producer of folding boxboard from secon­
dary fiber. The parent mill of the MMBD is located in Austria, where
two board machines are in operation.

In January 2003 board machine 3 was rebuilt by our firm into a
multi-ply fourdrinier machine with a new press (wire width 5.000 mm,
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operating speed approx 550 m/min). The main product is coated folding
boxboard made of 100 % recycled furnish. Board machine (wire width
3.200 mm operating speed approximately 250 m/min prior to rebuild)
also produces coated folding boxboard from 100 % recycled furnish.

YpOK 11
1. Bunaunrre M3 CJIOBap5I CJIeJJ,yIOIIJ;Me CJIOBa CTpaHCKpMrrUMeM Mrrepe­
BOJJ,OM.

batch operation (n), continuous operation (n), seal (v), charge (v), empty
(v), push (v), flow (n), mount (v), floor (n), cooking room (n), supply
(v), deliver (v), chip bin (n), lid (n), dump (v), chip distributor (n),
bridging (n), heat (v), increase (v); take place; blow valve (n)

2. IIpaBMJIbHO npo-nrraare uarepaanaoaansusie CJIOBa MJJ,aMTe MX pyc­
CKMM 3KBMBarreHT. Bsmanrare C rrepeBOJJ,OM nozrsepxnyrue CJIOBa. IIo­
cMoTpMTe MX snaaeaae BCJIOBape M3arrOMHMTe HX.

method LI me(9()lti) ,
bolt t: ~o~J

distributor [ ~~i '11~Uto] ,

3. IIpoqHTaMTe P5IJJ,bI ozmoxopennux CJIOB. IIepeBeJJ,MTe MX, MCXOJJ,5I M3
3HaqeHM5I cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

pulp (n), pulp (v), pulping (n), pulper
charge (v), discharge (v)
digester (n), digestion (n)
supply (v), supplier (n)
fill (v), filling (n), filler (n), refill (v)
steam (n), steam (v), presteam (v)

4. IIpoqHTaMTe Mnepesenare CJIOBOCOqeTaHH5I.

cooking room floor, chip supply system, chip storage area, large mesh
wire screen, blow valve, blow tank, existing cylinder mould.

5. IIepeBeJJ,MTe rrpeJJ,JIO:>KeHM5I, yqHTbIBa5I 3HaqeHM5I CJIOB take (v) ­
iipam», take place - npoucxooums
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1) The impregnation, cooking and extraction process take about 3
hours.

2) In the web leaving the press bonding has already started to take
place.

3) While the paper is being wound on one reel, the other will be taken
to the rewinder.

4) The presteaming usually takes place in the digester.
5) An early cylinder former takes its name from the fact that the wire

screen is wrapped around the surface of a cylinder; the wire­
covered cylinder is rotated and the web is formed on its outer sur­
face.

1) Mechanical pulp fibers include all of the above ingredients, hence
the pulping process has a very high yield.

2) The air between the dryer and the web becomes saturated. Ac­
cordingly, the water vapour may be released in the areas between
the dryers.

3) In the 8th century, the secret of paper manufacturing eventually
spread to the Arabs.

4) Although the original screens were flat and operated in open
boxes, higher production rates demand that we use closed screens
today. Furthermore, some screens use holes rather than slots.

7. Ilepeaenare npezuroaceaas, YQHTbIBM oc06eHHocTH nepesona HH<pH­
HHTHBHbIX 060pOTOB (Ilpnnoacenae 2, ratinaua 9).

1) Wood fibers are well known to consist of cellulose.
2) The pulper is more likely to operate as a batch operation.
3) The wire is not a permanent part of the machine, it is expected to

wear and have to be replaced.
4) The pulp bleached with a final peroxide stage is less likely to yel­

low later.
5) Headbox designs seem to be developing in two different direc­

tions.
6) The manufacturer wants the machine to produce a uniform web on

a continuous basis and with uniform specific properties.
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7) Fibers produced by sulphite process are considerably whiter and
can be said to be cream coloured.

8. IIpoqHTaHTe Hnepeseznrre TeKCT.

Pulping. Degester
Methods for cooking the chips can be divided into two basic types

of operation: batch and continuous. The batch operations are carried out
as sequential cooking steps and the continuous are carried out in a spe­
cial tank that allows the chips to be fed in at one end and cooked pulp to
be discharged at the other.

For the batch operation, the chips are loaded into a tank called a
digester. The digester is sealed, the cooking liquor is charged into the
digester and the pulping operation is carried out. At the conclusion of
the cook, the digester is emptied and refilled for the next cycle. To en­
sure a continuous flow of pulp for the subsequent operations it is
generally necessary for a mill to have several digesters mounted side by
side on the digester or cooking room floor and operated with one chip
supply and one liquor supply system. The chips are delivered to the chp
bin from the chip storage area following the necessary screening opera­
tions. When it is desired to charge, or fill, a digester, the lid is removed
from the digester, the chute placed in position to fill it and the chips
dumped into the digester. It is desirable to use a chip distributor to
spread the chips out to ensure level filling of the digester and prevent
bridging, or formation of dome-shaped piles, in the digester.

It is necessary for the chips to be presteamed to heat them or to in­
crease their moisture content. The presteaming usually takes place in the
digester by opening the steam valve leading to it and blowing live steam
in amount of the chips.

When the digester is filled the chute is swung out of the way and
the lid is placed on top of the digester. The lid is usually a very heavy
steel flange which is secured to the top of the digester with large bolts
and nuts. The cooking liquor can then be pumped into the digester.

When the cook is finished, the top lid on the digester is kept in
place, maintaining the pressure inside the tank. The blow valve at the
bottom can be opened and the pressure inside the digester is then used to
push or blow the cooked chips from the digester through the pipe and
into the blow tank or blow chest.
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From the blow tank the pulp goes through a screen to remove knots
and uncooked chips and on the pulp washer. The screen is a drilled plate
or a large-mesh wire screen usually vibrated to facilitate passage ofpulp
and removal of oversize material from the surface.
9. OTBeTbTe na BOIIpOCbI.

I) What is the difference between batch cooking and continuous
cooking?

2) Where does the continuous cooking take place?
3) Where is the batch pulping operation carried out?
4) How many digesters are there in a mill?
5) How many supply systems ensure a continuous flow of pulp?
6) Where are the chips delivered from?
7) How are the cooked chips pushed out from the digester?
8) Where do the chips go from the digester?

10. Ilozifiepare CJIOBa 6JIH3KHe IIO 3HaQeHHIO H3 )l;aHHOrO pana

to carry out, to charge, to place, the amount, to put, to take place, to fill,
the quantity

11. Iloztoepare TepMHH 3KBHBaneHTHbIH ,naHHoMy onpeneneamo
(screen, bridging, digester, lid, pulp washer, distributor)

1) A device used to ensure level filling in the digester.
2) A sealed tank used for cooking operation,
3) Formation of dome-shaped piles in the digester.
4) Heavy steel flange which is secured on the top of the digester.
5) A device used to wash the pulp.
6) A drilled plate or a large-mesh wire.

12. Ilepesemrre TeKCT IIHCbMeHHO co CJIOBapeM.

In August 2002 the firm won the order for five suction cylinders
for producing the filler plies, including four formers, to replace existing
cylinder mould units without vacuum. The scope of supply was com­
pleted with a white water system, a vacuum system and pneumatic con­
trols. The previously delivered former for the back ply was intended to
be used for the filler ply after the rebuild in September 2003. In addition,
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a double-felted press was ordered to replace the existing first press in­
cluding hydraulic and electrical controls. The former installed for the
back ply in October 2002 improved the formation. So the manufacturer
ordered another two formers at the beginning of 2003. In the end seven
formers will replace the two existing formers for back ply and top ply
and five formers for filler plies.

YpOK 12
1. BbIrrMIIIMTe M3 CJIOBap5I cneztyromae CJIOBa c rpaacxpanuaeii Mrrepe­
BO,nOM. 3arroMHMTe MX rrpOM3HOIIIeHMe Msaaxenae.

refiner (n), metering (n), blending (n), dilution (n), cleaning (n), bale (n),
dry (v), bond (v), collapse (v), blade (n), bottom (n), maintain (v), defi­
bered (a), storage tank (n), beater (n), role (n), bar (n), cone (n), shell
(n), force (v), drive (v), amount (n)

2. TIpaBMJIbHO rrpo-raraiire MHTepHaUMOHaJIbHble CJIOBa Mztairre MX pyc­
CKMH 3KBMBaJIeHT. BblrrMIIIMTe c nepesonosr nonuepsuyrsre CJIOBa. TIo­
cMoTPMTe MX snaaeaae BCJIOBape M3arrOMHMTe MX.

operate L?'Pd1-00 ,separate C'~~D
original [;Y~~~II~?eJ ,stationary [' Si~(n,d~J ,
direction LJ;\'1tK~~ ,spiral ['~pa11~fJ
refiner ['1t lf41n~ ,action ["XV~~J

3. TIpOqMTaHTe P5I,nbI O,nHOKopeHHbIX CJIOB. IIepenenare MX, MCXOM M3
3HaqeHM5I cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

fine (a), refine (v), refining (n), refiner (n)
meter (v), metering
blend (v), blending (n)
clean (a), clean (v), cleaning (n), cleaner (n)
bond (v), bonding
store (v), storage
cone (n), conical
press (n), press (v), pressure, pressurized

48Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

 Ц
Е
Н
ТР

 С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

 Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
 У
Н
И
В
Е
Р
С
И
ТЕ

ТА
 Р
А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

 П
О
ЛИ

М
Е
Р
О
В

 



high brightness pulp, sheet strength, small diameter roll

5. Ilepeaeznrre npe):(JIo)J(eHH5I, yqHTbIBM 3HaqeHH5I CJIOBa function (n) ­
PYHK l1U5l ,' to be function of- saeucems om " function (v) - oeiicmeo­
eams

1) These dryers function to dry the web and may also be used to
modify the web.

2) The functions of the headbox and slice are to deliver a ribbon of
stock to the wire at uniform dilution, thickness and speed.

3) The number of dryers needed is a direct function of the amount of
water that must be evaporated.

4) The dryer felt functions to hold the web tightly against the surface
of the dryer to improve heat transfer.

5) The function of the presses in bringing the fibers together to pro­
mote bonding is of great importance.

6) The actual size of the holes of the wire is a function of the mesh
size, the diameter of the strands used and the sty le weave.

6. Ilepeseznrre npe):(JIO)J(eHH5I, YQHTbIBa51 oc06eHHocTH nepenozta rnaro­
JIOB "should", "would" (IIpHJIo)J(eHHe 2, Ta6JI. 10, 11).

1) The surface of application system should be made as smooth and
uniform as possible.

2) Washing stages would be inserted between each bleach and at the
end of the process.

3) If unbleached pulp were desired}he ground wood pulp would not
require any further treatment.

4) It should be noted that about 60 % of the bleached pulp made in
North America is used on-site to make paper and paperboard.

5) Provided this grade of paper were treated by necessary process, it
would be perfectly usable.

6) Saturated steam should be used so that the latent heat of vaporiza­
tion of water can be obtained and used to heat the web.

7) Either process would operate effectively if the wastepaper used
were suitable for deinking.
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7. Ilpo-nrratire If nepeaeznrre TeKCT.

Stock preparation operations
1. Pulping and refining

All the operations necessary for preparing the fibers begin with
pulping and proceed through refining, metering and blending to dilution
and cleaning.

The pulping operation has to liberate the fibers from the raw mate­
rial being used by process. The fibers liberated form the wood by a pulp
mill are formed into thick sheets of paper and bundled into bales. The
pulp is not dried completely, but retains about 20 % moisture to prevent
the fibers from bonding to one another or callapsing.

The machine used for pulping is called pulper. The pulper is
equipped with rotating blades in the bottom, which serve to break the
pulp into individual fibers. It may be operated as a continuous pulper,
water and bales of pulp being added to maintain the desired volume and
defibered stock being removed through the strainer plate in the bottom.
However, the pulper is more likely to operate as a batch operation, be­
cause it is used to different types of pulp and sends them to separate
storage tanks.

The refining is realized by the refiners. Modem mills tend to use
different types of refiners. The original refiner, the beater, had a rotating
wheel or roll with bars that beat against bars in a stationary plate. In the
conical refiner the roll has been replaced by a cone with bars on its sur­
face. The stationary plate has been replaced by a shell, or second cone,
with bars on its inside surface. The inner cone is forced into the outer
cone, causing pressure to develop between the bars of the rotor and the
stator. In the conical refiner, the stock is not carried through by the rota­
tion of the roll, but is forced through by a pump in a direction parallel to
the axis of the cone. Actually, the combined action to the rotation and
pumping causes the fibers to follow a spiral route through the refiner.
The continuous refiner requires the use of a pulper. The function of the
pulper is to deliver defibered pulp in water suspension.

The disc refiner has two discs with raised bars on their facing sur­
faces. One of the discs rotates and the other is stationary. The stock is
pumped in at the center of one of the discs and flows out between them.
Some disc refiners are designed with both discs driven in opposite direc­
tions to increase the amount of action on the fibers. These refiners with
both plates driven are called double-disc refiners. There is also a refiner
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called triple disc, which has one driven disc with bars on both sides
sandwiched between two stationary discs.

8. OTBeTbTe aa BOlIPOCbI.

1) What are the operations necessary for treating the fibers?
2) How are formed the fibers liberated from the wood?
3) What machine is used for pulping?
4) How do the pulpers operate?
5) What machine is used for refining?
6) What action is used in the conical refiners?
7) What action is used in the continuous refiners?
8) What action is used in the disc refiners?

9. IIo,L(6epMTe CJIOBa 6JIM3KMe lIO 3HaQeHMIO M3 ,L(aHHOrO p5.1,L(a

to precipitate, to cause, to operate, to require, different, to collapse, to
force, to work, various, to demand.

10. IIepeBe,L(MTe TeKCT lIMCbMeHHO co CJIOBapeM.

In order not to exceed the shutdown time agreed for the rebuilt of
the board machine, the firm did preparatory work during the regular
shutdown. Furthermore, all tasks possible without shutting down the
machine were completed beforehand.

During the pre-assembly phase, the firm renewed the screening
system for filler plies, added an annex to the building to accommodate
the control center and completed the infrastructure required for trans­
port and installation of the new components.

As soon as the board machine was finally shut down, the structural
work was started. Several floor zones had to be completely replaced, the
machine beams and chests had to be changed and new foundations had
to be made.
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Yp0 I<. 13
1. Bsnraunrre H3 CJIOBapH CJIe~YIOIl(He CJIOBa c TpaHCKpHnU;HeH Hnepe­
BO~OM. 3arroMHHTe HX npoaanourenae Hananenae.

steady (a), break (broke, broken) (v), occur (v), surge (n), flow (n), grade
(n), change (v), mixture (n), chest (n), clean out (v), run out (v), basis
weight, Jordan refiner (n), favor (v), cut (v), cutting (n), clump (v)

2. IIpaBHJIbHo npo-nrraiire HHTepHaU;HOHaJIbHble CJIOBa Hztaiire HX pyc­
CKHH 3KBHBaJIeHT. Bsmaunrre c nepesono« nozr-repxayrsre CJIOBa. IIo­
cstcrpare HX anaxeaae BCJIOBape H3anOMHHTe HX.

. I tJ I -' KJconvert [~i)h (')~. ,mixture C. h'\~ K-SJ~- ,
regulator L'1£-}J~ee,I g ,formation [ t'J ~ I h1ei5~J

3. IIpoqHTaHTe PH~bI O~HOKopeHHbIX CJIOB. Ilepeaenare HX, HCXO~H H3
3HaqeHHH cJIoBoo6pa30BaTeJIbHbIX 3JIeMeHTOB.

convert (v), conversion
continue (v), continuous (a)
flow (v), flow (n), flow meter (n)
desire (v), desirable (a)
form (v), form (n), formation, former (n)
dilute (v), dilution (n)

4. IIpoqHTaHTe Hnepesenare CJIOBOCOqeTaHHH.

blend tank, machine chest, consistency regulator, stock preparation
operation, fiber treatment, total stock flow, efficiency reject ration, flow
rate, stock preparation line, production capacity.

5. Ilepeseznrre npe,lJ;JIO)l(eHHH, yqHTbIBaH 3HaqeHHH HapeqHH off (adv) ­
yoaneuue, omoeneuue; out (adv) - uapyacy, 6He, saeeptueuuocms oeu­

cmeus.

1) The bark that is removed from the logs falls out through the open­
ings and is transported away.

2) The blend chest can be cleaned out and refilled with new stock.
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3) During the cooking operation, the temperature in the digester will
rise to the desired degree and then the heater will be cut off or
stopped.

4) Chains are used to tangle in the bark and tear the bark off the sur­
face of the log.

5) These operations are carried out in a special tank. The chips are fed
in at one end and cooked pulp is discharged at the other.

6. Ilepeaeznrre rrpe,nJIO:>KeHH}I, yqHTbIBM oc06eHHocTH nepesona rnaro­
JIOB "should", "would" (IIpHJIo:>KeHHe 2, Ta6JI. 10, 11).

1) It should be noted that the logs are pressed against the stone such
that their axes are parallel to the center of rotation of the stone.

2) Such treatment would lower the brightness and the final yield
would be so low that the advantage of using groundwood pulp
would be lost.

3) The coatings tend to be quite smooth on their surface, as would be
expected for beveled blade coaters.

4) If the basis weight of the paper is kept at the same value and the
stock is refined more, the increased bonding should lead to a lower....
grade of the paper.

5) If the web were placed in contact with a dryer can that is too hot,
the fibers on the surface of the web would dry and stick to the
dryer surface.

6) If the coater were installed on the machine, the unwind would be
eliminated and the web would come from a dryer section.

7. IIpoqHTaHTe Hnepeneznrre TeKCT.

Stock preparation operations
II. Storage, metering, dilution

After the refining the pulps must be stored to maintain a steady
supply for the next stage. Stock preparation operations are broken into a
series of steps separated by storage tanks. Storage is needed to maintain
supply if mechanical problems occur and also to convert the surges of
flow from a batch pulper to a continuous flow for the paper machine.
The blending and metering step may be operated in batches. If the grade
of paper being made on the paper machine is to be changed, the mixture
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of stock being prepared must be changed first. The change is usually
made by stopping the blending and metering. If there is a separate blend
tank, it is emptied by pumping all stock to the machine chest. The blend
chest can then be cleaned out and refilled with the new order. When the
supply in the machine chest runs out, the chest can be quickly cleaned, if
necessary, and the stock for the new order pumped in to be ready to sup­
ply the paper machine with the least time lost.

From the machine chest, the stock flows to the paper machine. The
consistency regulator and a meter control the flow of fibers to the paper
machine and help control the basis weight of the paper produced. Mag­
netic flow meters are now commonly used.

The Jordan refiner used at this point in the flow is designed to fa­
vor cutting of the fibers. Cutting may not always be the most desirable
form of fiber treatment, but it is the one most useful at this point. Cutting
will have a great effect on the formation of the paper. The stock blowing
through the Jordan is generally about 2 % consistency, which is another
factor that makes the Jordan a cutting machine.

Fibers have a strong tendency to clump together and must be di­
luted below 1 % consistency. This dilution requires a large volume of
water, but large volumes of water are removed from the stock at the pa­
per machine and can easily b~ pumped back to this point to dilute the
stock.

8. OTBeTbTe na aonpocu.

1) What is the storage of the pulp after the refining needed for?
2) How are blending and metering operations carried out?
3) Where does the stock flow after blending and watering?
4) Where does the stock flow from the machine chest?
5) What devices control the flow of fibers?
6) What is the Jordan refiner designed to?
7) What is the role of cutting at this point of operation?
8) What is the role of dilution?

9. I10,n6epMTe CJIOBa 6JIM3KMe no 3HaQeHMIO M3 nannoro pana

the tank, the grade, to convert, to clump, to maintain, to transform, the
type, to support, the chest, to stick together
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10. Ilepenezurre TeKCT nHCbMeHHO co CJIOBapeM.

Board machine 2, which had undergone several rebuilds, with
some parts being more than 50 years old, could no longer keep up with
today's quality and production requirements. Therefore, the manufac­
turer decided to rebuild the stock preparation line and wet line in 2002 to
improve product quality and to install a new press to ,increase production
capacity.

In May 2002, the firm received the order for a former including
white water system. During a brief shutdown in October 2002, this for­
mer for producing the back ply was installed and put into operation on
an existing suction cylinder. The manufacturer was thus able to fa­
miliarize himself with the new former prior to the extensive rebuild
planned for summer 2003.

YpOI< 14
1. BblnHIIIHTe H3 CJIOBap5I CJIe,L(yIOIIJ:He CJIOBa c TpaHcKpHnUHeH Hnepe­
BO,L(OM. 3anOMHHTe HX npOH3HOIIIeHHe Hanasenae.

headbox (n), stock (n), slot (n), plugging (n), prevent (v), rate (n), hole
(n), oversize (n), particle (n), specifique gravity (n), centrifugal cleaner
(n), tangent to, motion (n), downward (adv), draw (v), efficiency reject
ratio, lead (v), add (v), solve (v)

2. IIpoqHTaHTe p5I,L(bI O,L(HOKOpeHHblx CJIOB. IIepeBe,L(HTe HX, HCXOM H3
3HaqeHH5I cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

solve (v), solution (n)
plug (v), plugging (n)
operate (v), operator (n), operation (n)
circle (n), circular (a), circulation (n)
force (n), force (v)
open (v), opening (n)
efficient (a), efficiency (n)
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3. IIpoqHTaHTe Hnepesemrre CJIOBOCOqeTaHHH.

foam flotation technique, low consistency stock suspension, pressure
sensitive adhesive drainage rate, heat transfer, constant temperature
zone, printing ink residue, basis weight.

4. IIepeBe,L(HTe rrpe,L(JIO)KeHHH, yqHTbIBaH 3HaqeHHH COlO3a since (ej) ­
1) mate «ax, 2) e mex nap xa«.

1) Since the screens and cleaners require consistencies of less than
1 % they are normally installed in the line leading to the headbox.

2) Since we lost 0,25 ton of fibers through the wire, the whitewater
collected under the wire will average out to 0,1 % consistency.

3) Since the stock coming to the wet end is at a higher consistency
than the web leaving it, we have a net gain of water in this part of
the machine.

4) Since those figures were published, many mills have eliminated
their effluent and are not sending any water to waste treatment.

5) Since the size of the slice opening affects the basis weight of the
web we normally increase flow rate by increasing the head in the
headbox.

6) Since the web is formed in thin sections, the machine can be run
faster.

5. IIepeBe,L(HTe rrpe,L(JIO)KeHHH, yqHTbIBaH oc06eHHocTH nepesozta re-...
pyH,L(HH (IIpHJIo)KeHHe 2, Ta6JI. 7).

1) Maintaining a constant load on the stone is important.
2) Mechanical pulping can be achieved by grinding or refining.
3) The first step in controlling effluent discharge is to reuse as much

of whitewater as possible.
4) Primary treatment consists of removing suspended solids by set­

tling in a clarifier.
5) Increasing the coat weight increases the possibility of disruption of

the surface.
6) The largest obstacle to increase the use of wastepaper is the cost of

collecting and sorting.
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7) Besides removing water and consolidating the web, the pressing
smoothes the surface of the web.

6. I1pOQIlTaHTe II nepenezrare TeKCT.

Screening and cleaning
Following dilution to below 1 % consistency for the headbox, the

stock is sent through screeners and cleaners to remove foreign materials.
A screener is a flat piece of metal with slots which are wider at the bot­
tom than at the top, to prevent plugging. The dilute stock is forced
through the screen by pressure, and the screen is vibrated. The vibration
helps to prevent plugging. Although the original screens were flat and
operated in open boxes, higher production rates demand that we use
closed screens today. Furthermore, some screens use holes rather than
slots, but the same principles are used in most closed screens in today's
mills. These screens remove oversize particles but do not remove heavy
particles.

Heavy particles with a specific gravity greater than that of the fi­
bers, are removed with a centrifugal cleaner. The total stock flow enters
the cleaner and is pumped into the cleaner tangent to the outside wall.
This angle of entry creates a circular flow inside the cleaner. The cen­
trifugal force created by the circular motion causes the heavier material
to be thrown to the outside of the cleaner. There are also openings in the
top and bottom of the cleaner. The heavy materials must flow to the bot­
tom and be rej ected, that is why there must be some flow in that direc­
tion. However if too much downward flow is allowed enough stock will
not be drawn out of the top. The balance is called efficiency - reject ra­
tio. For the purpose of maintaining high production rates, it is desirable
to have a low reject rate but at the same time the efficiency of removal
of harmful materials must be kept at acceptable level. The problem is
usually solved by using several cleaners in parallel to reduce the flow
rate through each cleaner and also by collecting the rejected materials
and recleaning them.

Since the screens and cleaners both require consistencies of less
than 1 0/0, they are normally installed in the line leading to the headbox.
The amount of water needed to dilute the stock to this level is con­
siderable and will not be added until necessary.

7. OTBeTbTe na BOrrpOCbI.
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1) What kind of screeners are used today?
2) What do the screeners remove?
3) What machine removes heavy particles?
4) What is efficiency - reject ratio?
5) How is the efficiency - reject balance supported?

8. Ilonfieprrre CJIOBa IIpOTMBOIIOJIO:>KHble IIO 3HaQeHMlO M3 ,naHHoro ps­
,na

inside, the top, to accept, downward, the bottom, upward, to reject, out­
side.

9.3aMeHMTe IIpOrryCKM Hy:>KHbIM CJIOBOM (tangent to, headbox, specific
gravity, plugging)

1) The slots are wider at the bottom, than at the top to prevent ...
2) ... of heavy particles is greater than that of the fibers.
3) The stock flow is pumped ... the outside wall of the cleaner.
4) The consistency of the pulp for the ... must be below 1 %.

10. Ilepeseztare TeKCT IIMCbMeHHO co CJIOBapeM.

The stock is thickened to a stock consistency of 3 % using both
disc filters and screw presses. A heater is used to heat up and homoge­
nize the stock and to blend in bleaching agents. In the disperger, any
printing ink residues still on the fibers are now detached and optically
disturbing particles are reduced in size to below the visibility limit. At
the same time peroxide is added directly in the desperger for the oxida­
tive bleaching stage.

The crumby stock is then fed via a screw system to a new type of
high-consistency bleaching tower with discharge. In the flotation system
2 the ink particles detached by dispersion are removed.

YpOK 15
1. BbIIIMillMTe M3 CJIOBap51 CJIe,nylOIUMe CJIOBa c TpaHCKpMIIl(MeH Mnepe­
BO,nOM. 3aIIoMHMTe MX npoasnomeaae M3HaQeHMe.

fourdrinier paper machine (n), enter (n), slice (n), thickness (n),
adjustable (a), velocity (n) relative (a), woven material (n), device (n),
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hydrafoil (n), keep (v), wet end (n), foil (n), suction (n), locate (v), web
(n), couch roll (n),shower (n), squeeze (v), felt (n), dryer can (n), hood
(n), size press (n).
2. IIpaBHJIbHo npo-rarairre HHTepHaUHOHaJIbHble CJIOBa H.naHTe HX pyc­
CKHH 3KBHBaJIeHT. BblrrHIIIHTe c nepeaonon nonsepxayrue CJIOBa. IIo­
cMoTPHTe HX saaseaae BCJIOBape H3arrOMHHTe HX.

I

function [~\(1 ~$~J ,series [ Igj ~ 'Z i : l.J ,
gene~ate r d.P:Y2Q,rlJ , couch-roll [ fY0lU 5t.Jej
centrifugal [ ~eh ~l-qitAj~J

3. IIpoqHTaHTe PH.nbI O.nHOKopeHHbIX CJIOB. Ilepesenare HX, HCXO.nH H3
3HaqeHHH cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

invent (v), invention (n), inventor (n)
deliver (v), delivery (n)
adjust (v), adjustable (a)
thick (a), thicken (v), thickness (n)
locate (v), location (n)
vapour (n), evaporate (v), evaporation
dry (a), dry (v), drying (n), dryer (n)

4. IIpoqHTaHTe Hnepesenare CJIOBOCOqeTaHHH.

wire level, suction device, heat transfer, heat loss, water resistance,
modem dryer section

5. Ilepenezrare rrpe.nJIO:>KeHHH co CJIO:>KHbIMH HapeqHHMH as well as ­

mate »ce KaK, as long as - noxa, as soon as - KaK mOJlbKO.

1) Formation of the web begins as soon as the wire web decreases.
2) The headbox and slice work together to control the volume or

weight of fibers as well as the flow rate.
3) The water is forced from the stock by the pressure created by the

wires as well as by the centrifugal force.
4) The temperature of the web will not rise above the evaporation

temperature of the water as long as there is water in the web.
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5) The application system needs a special cooking equipment and
several tanks for pigment dispersion as well as storage tanks for
these ingredients after they are prepared.

6. Ilepesenare npennozcenaa, YQI1TbIBaH oc06eHHocTI1 nepesona ing ­
cPOPM

1) The temperature and times in the digester vary greatly with the
type of process and type ofwood being cooked.

2) The oxygen, along with bacteria, oxidizes the organic materials,
thus lowering the BOD.

3) The knife enters the log at a sharp angle, cutting and splitting the
log at the same time.

4) Increasing the diameter of the rolls reduces the tendency for them
to throw water back, up to the wire.

5) The equipment used for the bleaching operations consists prima­
rily of closed tanks into which the pulp is pumped in water suspen­
sion after being mixed with the bleaching chemicals,

6) The tumbling action on the bark can cause some damage to the
ends of the logs producing brooming effect.

7. IIpoQI1TaHTe 11 nepesenare TeKCT.

The fourdrinier paper machine (I)
The machine name comes from type of wet end invented by the

brothers Fourdrinier in about 1800. The cleaned, screened and diluted
stock enters the headbox. The functions of the headbox and slice are to
deliver the stock to the wire at uniform dilution, thickness and speed.
The headbox is a tank above or beside the wire, so it can deliver the
stock to the wire through the slice. The slice is narrow opening in the
headbox through which the stock flows. The slice must be adjustable so
that the thickness of stock can be controlled. The headbox and slice
work together to control the volume or weight of fibers as well as the
flow rate (velocity of the flow relative the speed of the wire).

The wire is a continuous belt of woven material, originally metal
wire but now more frequently plastic materials. The wire travels over a
series of rolls and/or devices called hydrafoils which both keep the wire
level and remove water. As the stock and wire pass through the wet end,
water is removed first by gravity, next by low pressure generated on the
back side of the rolls and foils and finally by suction devices located un-
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der the wire. The paper web leaves the wire at the couch roll and the
wire travels back below the forming table to the headbox to receive
more stock and continue to form the continuous web of paper. Showers
below the forming tab Ie clean the wire on its return to the headbox.

The web leaves the fourdrinier section at the couch roll, and enters
the press section. The presses are hard rolls that squeeze the paper gently
to remove water. Their other function consists of bonding the fibers. The
web leaves the press section and passes around a series of steam-filled
drums (called dryer cans) where the remaining water is removed by
evaporation. Felts are used to hold the web tightly against the drums to
improve heat transfer. There are also series of short vertical draws be­
tween the dryer cans where evaporation takes place freely. Modern
dryer section is enclosed in a small hood to prevent heat loss from the
hot dryer cans.

A size press in the dryer section may be used to apply a chemical
solution to the surface of the web to improve iss water resistance.

8. OTBeTbTe na aonpocsr.

1) What is the origine of the fourdrinier paper machine name?
2) What stock enters the headbox?
3) What is the function of the headbox and the slice?
4) Where does the wire travel?
5) How is water removed from the stock at the wet end of the ma-

chine?
6) Where does the web go after leaving the fourdrinier section?
7) Where does the web go after leaving the press section?
8) Where is nl0dern dryer section enclosed?
9) What is the size press used for?

9. Ilozifiepare TepMHH 3KBHBaJIeHTHbIH ,naHHoMy orrpenenemuo (size
press, headbox, hydrafoil, slice, wire, presses, dryer cans, shower)

1) A tank situated above or beside the wire.
2) A narrow opening in the headbox through which, the stock flows.
3) A continuous belt of woven material.
4) A device which keeps the wire level and removes water.
5) Devices below the forming table which clean the wire.
6) Hard rolls that squeeze the paper to remove water.
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7) Steam filled drums which remove the water by evaporation.

10. Ilepeseznrre TeKCT IIHCbMeHHO co CJIOBapeM.

Water can drain freely from the fibers on the wire, but without the
aid of suction equipment consistencies of about 16 % are possible. It we
assume a consistency of 12 % for the sheet leaving the wire, we see that
the ton of fibers will take with 7.3 tons of water, indicating that 241.45
tons of water passed through the wire. Since we also lost 0.25 ton of fi­
ber through the wire the whitewater collected under the wire will aver­
age out to 0,1 % consistency. The water that comes out closest to the
breast roll will be richer in fibers than the water removed further down
the wire or through the suction devices. The richest water is usually col­
lected separately and sent to the stock preparation area to be used to di­
lute the fibers coming from there.

,
YpOK 16

1. BbIIIHlIIHTe H3 CJIOBapH cJIe,[(ylOIUHe CJIOBa c TpaHcKpHIIUHeH H nepe­
BO,[(OM. 3aIIoMHHTe HX IIPOH3HOlIIeHHe Hsna-renae.

reel (n), rewinder (n), stack (n), smooth (v), wrap (v), shaft (n), friction
(n), trim (v), slitter-knife (n), sharp (a), edge (n), loop (n), deposit (v),
dump (v), couch pit (n), width (n), narrow (a).

2. ITpOQHTaHTe pansr onnoxopemnrx CJIOB. Ilepesenare HX, HCXO,[(H H3
3HaQeHHH cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

wind (v), rewind (v), rewinder (n), winder (n)
sharp (a), sharpness (n)
deposit (v), deposition
wide (a), width
start (v), start up (n)
circle (n), circulate (v) recirculation (n)
increase (v), decrease (v)
mix (v), mixture (n)
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3. IIpoqHTaHTe Hnepeaeznrre CJIOBOCOqeTaHHH.

recirculation loop, section equipment, mill site, breast roll, water collec­
tion pit, water jet, warm-up zone, increasing rate zone, slitter knife, high
specific energy consumption, screening efficiency.
4. Ilepeneznrre npennosceaaa, yqHTbIBaH pasnsre 3HaqeHHH CJIOBa result
J) result (n) - pesynsmam, 2) result (v) in - npueecmu K, 3) result (v)
from - 06pa306ambCR (6pesynsmame ueeo-mo)

1) All the wastepaper that is made during start up and that results
from any breaks can be reprocessed into paper.

2) The bent blade is flexed; this results in its possibility to allow
higher cost weights.

3) As a result, pulp and paper manufacturers have been able to make
significant reductions in their requirements for fossil fuels and
other forms ofpurchased energy. "

4) In the pulping process there is great fiber damage with resulting
loss in strength.

5) Chemical pulping results in high strength of the fibers and the pos­
sibility for high brightness of the pulp.

6) Fiber cutting will result in a certain amount of fiber shortening.
7) If the cooking cycle lasts too long, the reaction between the cellu­

lose and the cooking liquor will go too far and considerable degra­
dation of the fibers will result.

5. Ilepeaeznrre rrpennoaceaas, ofipamaa BHHMaHHe na rJIarOJIbHbIe
<pOPMbI

1) Manufacturing of paper involves refining various types of pulps
and then blending them together in cornbination with specific addi­
tives.

2) The process of removing fibers from the solid wood is called
"pulping".

3) The hood may be a complete building enclosing the entire dryer
section with slot for the wet web to pass in and another slot for the
dry web to pass out.

4) This type ofpaper is made by blending different sorts ofpulp.
5) Some shortened fibers are known to fill in between longer fibers

and increase strength in the right circumstances.
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6) Liquids may be circulated through the rolls to maintain uniform
temperatures.

7) The wire is woven or welded together to be delivered to the pa­
permill as an endless belt.

6. ITpOQIlTaHTe H nepesenare TeKCT.

The fourdrinier paper machine (II)
At the end of the paper machine there are the calendar, reel and

rewinder. The calendar is a stack of rolls designed to press the sheet, to
smooth it and control its thickness. The reel winds the web into a roll.
The web is wrapped around the shaft of the reel, when the machine is
started, and held there by friction. Every machine has at least two winder
reels. While the paper is being wound on one reel, the other will be
taken to the rewinder to be rewound. The rewinder also must trim the
web to the width needed by the process that will follow. The rewinder
therefore includes in its design slitter knives to cut the web into narrower
webs. The knives are round discs with sharp edges and continually cut
the web as it passes under them.

The first operation in the start up of the paper machine is to get all
the parts of the machine running at the same speed. With all parts run­
ning, the stock is pumped into the headbox, which has already been
filled with water; water is also running through the slice and wire and
back through the recirculation loop.

As the consistency of the headbox increases a web will begin to be
deposited on the wire. The fourdrinier section must be equipped with a
tank under the couch roll to allow the web to be dumped, mixed with
water and recirculated until the thickness of the web has reached the de­
sired level. This tank is called couch pit.

7. OTBeTbTe na BOrrpOCbI.

I) Where are calendar, reel and rewinder situated?
2) How is the web held on the reel?
3) What is the function of the rewinder?
4) What is the first operation in the start up of the paper machine?
5) What happens to the web when the consistency of the headbox in­

creases?
6) How is the desired level of the web thickness obtained?
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8. Ilonfiepare TepMHH 3KBHBaneHTHbIH ,ll;aHHbIM orrpezreneaaxsr (couch
pit, calendar, slitter knives, rewinder, reel)

1) A stack of rolls designed to press and smooth the sheet.
2) A device which winds the web into a roll.
3) A device which takes the second end of the web to be rewound.
4) A device used to cut the web into narrower webs.
5) A tank under the couch roll where the web is dumped and mixed

with water.

9. Ilepesezurre TeKCT rrHCbMeHHO co CJIOBapeM.

To keep up with the constantly increasing demands on paper qua­
lity and at the same time reduce production cost, the manufacturer initi­
ated an optimization of the screens. Up till then the screens all operated
with rotors with four continuous foils each, together with milled baskets.
Despite large slot widths of 0.45 mm, the mill could only achieve the re­
quired output by running the screens with very high rotor speeds which
meant a high specific energy consumption.

This resulted in disturbing pulsations, while screening efficiency
was not sufficient for the high paper qualities demanded by the market.
In addition the rotors and screen baskets exhibited very heavy wear. A
rebuilt of the paper mill was inevitable.

YpOK 17
1. BbIrrHIIIHTe H3 CJIOBap5I cneztyromae CJIOBa c TPaHCKpHrrUHeH Hrrepe­
BO,ll;OM. 3arroMHHTe HX rrpoH3HoIIIeHHe Hsna-reaae.

lightweight paper (v), heavy paper (n), paperboard (n),drain (v), vat (n),
catch on (v), stick (v), pick up (v), proceed (v), layer (n), ply (n), corru­
gating (a), clippings (n. pI), boxboard (n), accumulate (v).

2. IIpoQHTaHTe P5I,nbI onnoxopeanux CJIOB. Ilepeaeztare HX, HCXO,n5I H3
3HaQeHH5I cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

product (n), produce (v), production (n)
require (v), requirement (n)
wire (n), wireless
accumulate (v), accumulation
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advantage (n), disadvantage
different (a), differ (v), difference (n)
side (n), inside (n), outside (n)

3. Ilpo-nrraare H nepesenare CJIOBOCOqeTaHHH.

multicylinder machine, gray inside layer, corrugating and carton clip­
pings, fiber savings, higher sheet caliper, old sheet roughness, overall
sheet quality.

4. Ilepeaezurre npeztnoaceaaa, yqHThIBaH 3HaqeHHH CJIOBa once (adv)­
1) oouaxcou, oouu pas, 2)- CJlY:JICum on» ycunenust C010306 «K02da»,

«ecnu»

1) With continuous refiners the stock is pumped through once.
2) It was assumed that the water could reach the surface easily and

need only be evaporated once.
3) Once ready for use, the coating material must be metered together,

blended, screened, stored and pumped to the application system.
4) Once the web has been warmed, the temperatures may go as high

as 200°C.
5) Once the stock has been broken down into original fibers, the roll

can be lowered until it is close enough to beat on the fiber.
6) Once ready for use, pigment dispersions must be metered, blended,

screened, stored and pumped to the application system.

5. Ilepesezurre npennozceaaa, yqHThIBaH nepeson MO,naJIhHhIX rJIarOJIOB

(Ilpanozceaae 2, Ta6JI. NQ 16)

1) The capacity of mill can vary from 50 to over 3000 tons of paper
product.

2) Photocopier paper must have excellent brightness, printing surface
and must not curl in the photocopier.

3) The initial part of the drum barker may be claused to retain water.
Later sections, or entire drum barker, may be open.

4) The water squeezed from the paper should be absorbed by the felt,
which therefore has to be porous.

5) If superheater is used to heat the web, it is to be cooled to the con­
densation temperature.
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,
6) Water that is thrown back up can be harmful to the sheet and has

to be avoided.
7) Saturated steam should be used so that the latent heat of vaporiza­

tion of water can be obtained and used to heat the web.
8) This grade ofpaper is to be bleached to a high brightness.
9) Chips have to be of uniform size and must be screened to remove

small and large chips.

6. Ilepesezurre npennoacenas, ofipamas BHMMaHMe na pasasre rnarons­
nue <l>OPMbI.

1) The sulphite process uses sulphur dioxide dissolved in water to
produce an acid condition and to help break down the lignin.

2) The slotted plates allow water and the dispersed ink to pass
through while rejecting the fibers.

3) Calcium carbonate scale can plug pipes quickly, requiring that the
recovery operation be shut down and the pipes be cleaned.

4) If printed paper were reclaimed for reuse in the manufacture of
white paper, the ink would be removed by some form of cleaning
operation.

5) In this phase we want a felt with a large pore structure, but do not
want the felt to have a rough texture.

6) Each mill must develop its own system of equipment based on the
grades to be produced and the type and complexity of raw materi­
als to be processed.

7. Ilepeneznrre npennoaceaaa, oopautaa BHMMaHMe na crenena cpaaae­
HM5I npanararensnux MHapeqMH (Ilpanoacenne 2, rafirnnra 15).

1) The surface of this paper is as smooth as is prescribed by the stan­
dard.

2) The coating of this boxboard is less important than that of glossy
paper.

3) These felts are dryer than those ones.
4) The most popular wires are woven.
5) This weave of the wire is finer and therefore it can interfere with

the removal of water from the web.
6) The more is the cost of this paper the better are its properties.
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,
8. IIpoqHTaHTe Hrrepesenare TeKCT.

The cylinder machine or paperboard machine (I)
The fourdrinier machine is excellent for the production of light­

weight paper. However, manufacture of heavy paper or paperboard re­
quires the delivery of a large amount of stock to the wire, which drains
slowly and requires that the machine be run at reduced speed. The solu­
tion to this problem is found in the use of multicylinder machine. The
paper is formed on the surface of wire-covered cylinders in the cylinder
forming vats. The vats are partially filled with dilute fiber suspension
similar to the stock pumped to the head box of the fourdrinier. The water
flows through the wire on the surface of the cylinder and the fibers catch
on the wire. Once the fibers are accumulated on the wire, the web of pa­
per starts to form.

A felt is pressed against the wet web by the couch roll at the top of
each forming cylinder. The wet web sticks to the wet felt and is removed
from the forming cylinder at this point. The felt and web picked up from
the first cylinder proceed to the second cylinder, where they are pressed
against the web formed and picked up. The felt continues through the
forming section, picking up sheets from all the vats in succession. If
each cylinder forms a web that is 0.003 in thick a machine with 5 cylin­
ders can produce a web with total thickness of 0.015 in. Since the web is
formed in thin sections, the machine can be run faster than if the total
thickness were made in one layer. Another advantage of this type of
former is that the formation of each layer will be better than if the total
thickness were made in one former.

The greatest advantage of this type of former is that the different
plies do not need to be made from the same stock. It is customary to
make board that is white on the outside and gray on the inside. The gray
inside layers are made from a mixture of old newspapers, corrugating
and carton clippings. The use of different types of stock gives the board
the name boxboard.

9. OTBeTbTe na BOrrpOCbI.

I) What is fourdrinier machine used for?
2) What does the multicylinder machine produce?
3) Where is the paper formed in the multicylinder machines?
4) What is pressed against the wet web?

68Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

 Ц
Е
Н
ТР

 С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

 Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
 У
Н
И
В
Е
Р
С
И
ТЕ

ТА
 Р
А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

 П
О
ЛИ

М
Е
Р
О
В

 



,
5) Why can the wet felt remove the wet web?
6) How is the thickness of the web obtained?
7) What is the greatest advantage of the multicylinder former?

10. Ilozifiepare CJIOBa 6JIM3KMe ITO 3HaqeHMIO M3 zraauoro pana.

to blend, the opening, to work, the purpose, to mix, the slot, the aim, to
run

11. Ilepeaeznrre TeKCT ITMCbMeHHO co CJIOBapeM.

Equal smoothness on both sides of the sheet is a formidable task.
Smoothness is not only higher profitability through improved quality
and fiber savings, this is also a reduction in calendering and higher sheet
calipers. Perhaps the biggest benefit of all happens beyond the paper
mill. It happens on the printing presses, where more consistent printa­
bility on both sides of the sheet occurs.

In order to improve the age-old sheet roughness, the firm explored
the concept of building a laminated construction utilizing non woven
technology to improve overall sheet quality.

YpOK 18
1. BbIITMIllMTe M3 CJIOBapH CJIe,nyIOIUMe CJIOBa CTpaHCKpMITUMeM Mnepe­
BO,nOM. 3aITOMHMTe MX ITPOM3HOIlleHMe M3HaQeHMe.

felt (n), remove (v), promote (v), web (n), stack (v), size-presse (n),
sheeter (n), roll (n), reel (n), core (n)

2. IIpoQMTaMTe pansr ozmoxopenasrx CJIOB. Ilepesenare MX, MCXO,nH M3
3HaQeHMH cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

bond (v), bonding
dry (a), dry (v), dryer (n), dryer can (n)
arrange (v), arrangement (n)
stack (v), stack (n)
apply (v), application (n)
equip (v), equipment (n)
sheet (n), sheet (v), sheeter (n)
wind (v), rewind (v), rewinder (n)
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,
complicate (v), complicated (a), complication (n)

3. IIpoqHTaHTe H nepeneznrre CJIOBOCOqeTaHHH.

boxboard machine, cylinder board machine, calendar stack, water ba­
lance, step diffuser inserts, improved profile and formation characteris­
tics

4. Ilepesenare npe,I:(JIO:>KeHHH, yqHTbIBaH 3HaqeHHH CJIOBa cause - l)(n)
- npUlJUHa; 2)(v) - sacmaennmb, 6bl3bl6amb

1) There must be a device for controlling the temperature of the rolls
in the calendars. The cause is that the rolls may expand enough to
create increased pressure in the hot areas.

2) This type of dryer may cause damage to the coating.
3) The drum causes the logs to tumble over one another creating a

rubbing action.
4) The surface of the web is not much resistant to abrasion and may

cause dusting problems when printed.
5) It must be remembered that the main purpose of the cooking

operation is to cause the liquor to penetrate the chips.
6) Increased temperature in the digester will cause the chips to give

off steam and other gases.

5. Ilepesenare npe,ll;JIO:>KeHHH, yqHTbIBaH 3HaqeHHH CJlOBa "one" (IIpH­
JIO:>KeHHe 2, Ta6J1. N2 12)

1) Theoretically, one could design the cone of a conical refiner to
have any angle, but most are around 45°.

2) There are many different processes suitable for secondary treat­
ment and a mill must choose the one most suited to its require­
ments.

3) The former of this design has a headbox of different style, more
similar to the ones used with fourdrinier formers.

4) One of the disadvantages of the kraft process is that small amounts
of highly unpleasant smelling sulphur compounds are emitted.

5) The dryer cans are mounted in two horizontal rows such that the
web can be wrapped around one in the top row and then around
one in the bottom row.
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6) The jet on the front side of the machine is fixed and the back one is
movable.

6. Ilepesemrre rrpe,nJIO)KeHHSI, ofipamaa BHHMaHHe aa rJIarOJIbHbIe

c}:>OPMbI.

I) Fibers have a strong tendency to clump together and would make
very lumpy paper if not diluted to below 1 % consistency.

2) The foils create a very low pressure pulse in their lead edge and are
less likely to cause stock jumping.

3) There is always a need for some fresh water to be used by the pulp
and paper mill.

4) By rotating the rod in the direction opposite to the web travel, the
foreign particles causing scratches can be removed.

5) After pulping operation, the spent cooking liquor is removed from
the pulp and burned to recover the cooking chemicals.

7. IIpoqHTaHTe H nepeneznrre TeKCT.

The cylinder machine or paperboard machine (II)
After all the layers are picked up by the felt, the web is sandwiched

between two felts and pressed to remove the water and promote bond­
mg.

The greater thickness of the web requires that it be passed through
more presses and dryers than the web in the fourdrinier machine. The
larger number of dryer cans may cause the vertical arrangement of the
stack. If the cans were stacked two-high as in the fourdrinier machine,
the machine would be too long. The boxboard machine generally does
not have a size press. Any chemicals to be applied to the web are applied
in special devices on the calander stack.

The cylinder board machine must also be equipped with a winder
or reel. Many of the older cylinder board machines were equipped with
sheeters on the dry end to cut the web immediately into sheets. Heavy or
thick paperboard is rather stiff, and if it is wound onto a reel and kept
there for a long time, it may become curled. Therefore it is better to
sheet it immediately or wind it on large-diameter cores. Newer printing
and cartonmaking lines are being developed that use rolls rather than
sheets. Therefore, most machines today wind the web on reels and are
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equipped with rewinders that cut the web into narrower rolls as on the
fourdrinier machine.

A water balance can also be developed for the cylinder machine.
The flow for this type of machine is more complicated since there are
several forming devices operating at the same time and the water from
vats using the same stock may be blended together.

8. OTBeTbTe na aonpocsr,

1) How are all the web layers treated?
2) Why does the dryer stack have vertical arrangement?
3) How are the chemicals applied on the web?
4) Why are the old cylinder board machines equipped with sheeters?
5) What do the modem board machines use in order to preserve the

paperboard?
6) Why is a water balance necessary for the cylinder machine?

9. 3aMeHHTe nponycxa HY)I(HbIMH rnaronava. Ilocransre HX B aKTHB­
HOM HnH naccaaaoa <popMe (to promote, to wind, to be, to remove, to
become)

1) The water ...
2) If the cans were stacked two-high, the machine ... too long.
3) The sheet of board ... curled.
4) The machines ... the web on reels.

10. Ilepesezrare TeKCT nHCbMeHHO co cnoaapev.

The latest former generation has the following innovations and
benefits

- Top lip evenly supported over its entire length.
- Uniform distribution of the suspension across the machine width.
- Replaceable step diffuser inserts to generate optimum turbulence.
- Improved profile and formation characteristics.
- Ease of operation and maintenance.

This allows to improve the technological properties of board and
packaging paper and significantly upgrade the cylinder forming tech­
nology.
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The centrifugal distributor at the beginning of the flow channel of
the former ensures uniform and homogeneous distribution of the suspen­
sion across the entire width thanks to the radially arranged hoses of
equal length.

YpOI< 19
1. BblrrHIIIHTe H3 CJIOBapg cneztyroutae CJIOBa CTpaHCKpHrrUHeH Hrrepe­
BO,nOM. 3arroMHHTe HX rrpoH3HoIIIeHHe Haaaseaae.

perform (v), property (n), slice (n), degree (n), tapered header (n), mani­
fold, tube (n), taper (n), provide (v), hollow (a), rectifier (n), bunched
tube (n), twin-wire machine (n).

.2. ITpOqHTaHTe paztsr oznroxopenasrx CJIOB. Ilepeseztare HX, HCXOM H3
saasenaa cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

uniform (a), uniformity (n)
introduce (v), introduction (n),
taper (n), tapered (a)
provide (v), provision (n)
slow (a), slow down (v)
include (v), inclusion (n)
wire (n), twin-wire (a)

3. ITpOqHTaHTe Hnepeseznrre CJIOBOCOqeTaHMjI.

flow-spreading problem, square-shaped box, rectifier roll headbox,
bunched tube design, bunched tube headbox, wear resistance.

4. Ilepesenare npeanoaceaaa, ofipautaa BHHMaHHe na COlO3 whether (cj)
-flU.

1) The first feature of great importance is whether the coater is to be
installed as an on - or off- machine operation.

2) Water is drawn into the smaller capillaries whether they be in the
paper or in the felt.

3) Equally important are whether both sides need to be coated and
whether it is desirable to apply more than one layer of coating on
one or both sides of the web.
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5. Ilepeseaare rrpe,zl;JIO)KeHH5I, yqHTbIBCUI 3HaqeHH5I CJIOBa "that",
"those" CIIpHJIo)KeHHe 2, Ta6JI. NQ 13)

1) There are pumps that can deliver 6 % consistency pulp to thicke­
ners.

2) The mechanical barker that treat a large number of logs at a time is
called a drum barker.

3) The amount of water removed in the press section is much less
than that removed in the forming section.

4) The time for the cook for kraft pulp is usually shorter than that for
the sulphate pulp.

5) Mechanical barkers can be divided into major categories: those
that handle a large number of logs at the same time and those that
treat individual logs.

6) The properties of the sulphite pulp are quite different from those of
the kraft pulp.

7) The strength of the secondary pulp is not as good as that of virgin
fiber.

8) The washers may be simple drum washers like those used in the
chemical pulping.

6.IIepeBe,[(HTe rrpe,[(JIO)KeHH5I, o6pa~CUI BHHMaHHe na rnaronsasre
«pOpMbI.

1) The grooves cause the surface of the log next to the abrasive stone
to be alternately compressed and relaxed.

2) At this stage the main task is eliminating dirt and admixtures.
3) The manufacturer waits for the cost of virgin pulp to rise so high

that the secondary fiber cost can be tolerated.
4) Chemical pulping involves chemically dissolving the lignin frac­

tion.
5) Two pistons of the grinding machine are used to push the logs

against the surface of the revolving stone.

7. Ilpoxaraare H nepeseaare TeKCT.
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Forming devices (The wet end)
The basic function to be performed by the wet end is to separate

the fibers and water in such a way as to form the web of paper. At the
same time we want the machine to produce a uniform web on a continu­
ous basis and with uniform specific properties. Uniformity is the main
problem which affects the design of the system that delivers the dilute
stock to the wire. It was necessary to know whether it was possible to
develop a device to produce the web of paper or paperboard with mini­
mum variations in web properties across the machine. The problem is to
convert the flow from a pipe to a wide flow which will pass through the
slice as a narrow ribbon of stock.

The early machines were rather simple and had few parts, not
having the degree of specialization of today's machines. The most
common solution of the flow-spreading problem has become the tapered
header.

The stock is introduced at the wide end of the manifold at the mo­
ment when it is forced to flow out the side through the tubes into the
headbox.

The taper maintains the pressure and degree of turbulence in the
flow. The comers of the square-shaped boxes provide areas in which the
flow can slow down or become stagnant. To prevent this a perforated
hollow rolL called a rectifier is included. This roll is rotated causing the
stock to flow in through holes on one side, be mixed with other flows
and pass out the holes on the other side.

Headbox designs at this time develop in two different directions.
One direction is a farge pressurized headbox which uses rectifier roll to
generate uniform flow and turbulence. The other direction is towards the
use of the bunched tube design. Both types of headboxes are being used
successfully. The rectifier roll headbox is more commonly found on the
flat fourdriniers. The bunched tube headbox is used in cylinder formers
or twin-wire machine.

8. OTBeTbTe aa BOrrpCCbI.

1) What is the basic function of the wet end of the paper machine?
2) What characteristic of the paper produced is the most important?
3) What improvement could produce a uniform web ofpaper?
4) What is the most common solution of the flow-spreading problem?
5) What is the role of the taper?
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6) What are the two types of headboxes which ensure the uniformity
of the web?

9. Ilonfiepare cnosa 6nH3KHe no 3HaQeHHIO H3 nanaoro psna.

to perform, to influence, drilled, to work out, to affect, to carry out, to
develop, perforated.

10. Ilepeaenare TeKCT nHCbMeHHO co cnoaapex.

This is a new surface coating system (cover) tailored to provide a
unique combination of anti-adhesion and wear resistance. It has been
specifically developed for any paper machine roll or drying cylinder suf­
fering from excessive build-up of foreign particles or/and build-up of
deposits.

Any rolls or drying cylinders following coaters and size presses are
prime candidates for this coating system. The surface characteristics of
the coating significantly reduces the sticking tendency and also allows to
easily remove any accumulation of foreign particle build-up.

Ypo«20

1.BblnHIIIHTe H3 cnonapa cnenyiourae cnosa c TPaHCKpHnUHeH H nepe­
BO,n;OM. 3anoMHHTe HX npoH3HoIIIeHHe H3HaQeHHe.

bulky (a), woven (a), nip (n), squeeze (v), moisture (n), content (n), tear
(v), reverse (a), suction (n), bottom (n), quadrant (n), wrap (v), shell (n),
simultaneously (adv), drill (v), cloth (n).

2. Ilpoxaraare pansr O,n;HOKopeHHbIX enos. Ilepenenare HX, HCXOM
H3 3HalJeHHH cnosooopaaoearensasrx 3neMeHTOB.

service (n), serve (v)
solid (a), solid (n), consolidate (v), consolidation (n)
force (n), force (v) -together
desire (v), desirable (a), undesirable (a)
station (n), stationary (a)

76Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

 Ц
Е
Н
ТР

 С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

 Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
 У
Н
И
В
Е
Р
С
И
ТЕ

ТА
 Р
А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

 П
О
ЛИ

М
Е
Р
О
В

 



3. IIpoqHTaHTe H nepeaeznrre cnOBOCOqeTaHH$I.
press-section, fiber-to- fiber bonding, press roll, high moisture content,
press felt moisture content, bottom roll, inner suction quadrant, white
water circuit.

4. ITpOqHTaHTe npennoaceaaa, yqHTbIB~ 3HaqeHH$I cnosa due (a) - 06y­

CJlO6JleHHblU; to be due to - tium» 8bl38aHHblM seu-mo; due to - U3-3a,
6JlaZOOapR

1) Some of the problems of maintaining a low moisture content in the
felt is due to the speed of the machine.

2) Due to the presence of lignin the papers do not have any degree of
permanence and yellow quickly.

3) The steel rolls at the bottom of the calenders tend to bend due to their
weight and the pressure used.

4) The diameter in the rolls of the calender expands due to the heat
generation.

5) The fountain applicator applies the coating with a lower pressure due
to a narrow slot at the top where the coating is applied to the web.

6) Due to the nonuniform temperatures across the face of the drum wet
streaks or nonuniform drying of the paper may occur.

5. Ilepeseztare npennoaceaaa, ofipautaa BHHMaHHe aa BbI,ZJ;eneHHbIe
cnona.

1) Once the material to be dried has been raised to the maximum tem­
perature, the limiting factors in the rate of evaporation begin to func­
tion.

2) The water is drawn in both directions at the same time, since both di­
rections should be hotter than the center of the web.

3) Calcium was originally preferred base because of its low cost and
availability.

4) The most common means for controlling the air in the dryer section is
with dryer hood.

5) The stock is introduced at the wide end of the manifold at the moment
when it is forced out the side through the tubes into the head box.
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6. Ilepesenare npe,lJ;JIO)KeHHH, ofipamaa BHHMaHHe. na pasnsre rJIarOJIb­
nsre <pOPMbI.

1) The paper being wound on one reel, the other will be taken to the re­
winder to be rewound.

2) The beveled blade coaters are susceptible to problems with scratches
caused by particles trapped under the blade, or a breakdown of the
coating caused by the high shear conditions found between the blade
and the web.

3) Bleaching is shown to perform two functions: improving of the
whiteness and improving of the permanence of the whiteness.

4) A common sequence for high-brightness pulp would be: chlorination,
extraction, hypochlorite and either peroxide or chlorine dioxide.
Washing stages would be inserted between each bleach and at the
end.

7. TIpOlJHTaHTe Hnepeaeznrre TeKCT.

Press section
The sheet leaves the forming device and is delivered to the press

section at about 12% to 16% consistency. The amount of water removed
in the press is much less than that removed in the forming section. The
press section serves a second function beside the removal of water: con­
solidation of the web. The fiber-to-fiber bonding starts when the fibers
are forced together during the pressing operation and water is expelled
simultaneously. The web can be dried without wet pressing, but it will
be bulky and will not have the strength that can be created by wet pres-.
sing.

The felt used in the press today is a woven cloth. The felt passes be­
tween the two press rolls with the paper. As the paper and felt travel into
the nip, or line of contact between the rolls, they are compressed to­
gether. Water is squeezed from the paper and is absorbed by the felt
which is porous.

If a web with a high moisture content is pressed either too quickly ,
or with too much pressure, the flow rate will become so great as to tear
the web or blow the web out of the nip. To increase the potential
operating speed of the machine, it is desirable to have the press felt
moisture content as low as possible when it comes into the nip.
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11. Ilepeseznrre TeKCT rrHCbMeHHO co CJIOBapeM. .

On September 8 2004, board machine N~ 2 at M.M.F. mill in Aus­
tria restarted after an outstanding successful rebuild. The goal was to
improve product quality and increase production capacity. To this pur­
pose our firm supplied, installed and commissioned five suction cylin­
ders and seven formers including white water circuit and vacuum sys­
tem, together with a new press. So far, five presses have been installed
by the group, two of them in M.M.F. mill. Thanks to the outstanding
teamwork and coordination among all the companies involved, this re­
built was completed in less than 2 weeks. Even the first board produced
after start-up showed a significantly improved quality.

YpoK21

1. BbIrrHIIIHTe H3 CJIOBapg CJIe,lJ;YIO~He CJIOBa c TPaHcKpHrrU;HeH Hrre­
peBO,lJ;OM. 3arroMHHTe ax rrpoH3HoIIIeHHe Haaaxeaae.

pickup felt (n), adhere (v), contribute (v), tension (n), support (v), wrin­
kle (v), harm (v), substitute (n), brass (n)

2. I1pOQHTaHTe pxztsr O,lJ;HOKOpeHHbIX CJIOB. Ilepeseztare ax, HCXO,n;g H3
3HaQeHHg cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

capable (a), uncapable (a), capability.
harm (v), harm (n), harmful (a)
difficult (a), difficulty (n)
contribute (v), contribution (n)
substitute (n), substitute (v), substitution (n)
feed (v), feed (n), feeder (n)

3. I1pOQHTaHTe Hnepeneztare CJIOBOCOQeTaHI-fg.

felt handling system, first press nip, closed tri-nip press, well proven
NipcoFlex technology, optimum strength properties, top and bottom
felted dryer groups, automatic vacuum tail threading system, overall
press section design.
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4. Ilepesezrare npeztnozcenas, ofipamas BHHMaHHe .na cnOBOCOqeTaHIDI:
with respect to ... - omHOCUmeJlbHO, lI.mo tcacaemcn, in order to ­
umotn«, in terms of- c mouxu 3peHUR.

1) Formation indicates the overall uniformity of the sheet with respect to
fiber distribution.

2) This roll is used in order to press down loose fibers, make the top sur­
face a little flatter and possibly to put a watermark on the paper.

3) The wire guide roll automatically corrects the movement of the wire
in order to keep it properly positioned on the machine.

4) The felt is represented in terms of its contribution to the dewatering of
the web.

5) The basic theory of drying can be discussed in terms of a combination
of drying rate, temperature and moisture content.

6) The paper may have a very acid or corrosive nature with respect to
some metals.

5. Ilepeseztare npezinoaceaas, ofipamaa BHHMaHHe na asmenennsre
cnosa.

1) Mechanical pulping involves "ripping" the fiber out of the solid wood
structure.

2) The ability of a sheet to hide the printing or the back side is a function
of the sheet's ability to scatter light as it passes through the sheet.

3) Because of great sensibility of paper to the reintroduction of paper
into the fiber network, it is important to treat the paper to improve its
resistance to water.

4) Both full chemical operations and high yield processes leave the pulp
too highly colored to be used in making white paper.

5) Since the web is held tightly against the dryer surface, it is difficult
for the water to be evaporated into the air spaces present between the
dryer and the web.

6. Ilepeseztare npeztnozceaaa, ysarsmaa 3HaqeHHH Hit" (Ilpanozcenae
2, Ta6n.14).

1) It is important to start up this paper machine in the. shortest period of
time.
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2) The chemicals may help to disperse the ink and remove it from the fi-
bers.

3) The web sticks to the dryer can until it is dry.
4) It was the new engineer who could start up the production.
5) Most modem mills find it convenient to rebuild their machine without

breaking off the production.
6) It is necessary for the chips to be presteamed to heat them or to in­

crease their moisture content.
7) Bleaching not only improves the whiteness or brightness of the pump,

it improves the permanence of that whiteness.

7. Ilepesenare npennosceaaa, ofipantaa BHHMaHHe aa rnaronsnsre <Pop­
MM.

1) If after the grinding chemical pulp fibers were formed into a pad on a
screenjhe dried pad of fibers would not bond together.

2) The horizontal press allows the ponds to be equalized on both sides
of the web.

3) Dryer felts are operated as dry as possible to prevent water from the
felt to be absorbed by the web.

4) Extracting water at this stage takes about an hour.
5) If calcium is used as the base, the calcium can cause scale in the tanks

and pipes must be used to thicken the liquor.
6) The chips flowing from the digester, it may be necessary to introduce.

steam to complete the blowing of the chips.

8. Ilposaraare H nepeaeznrre TeKCT.

Overall press section design
The web feed through the press section and the combination of

types ofpresses used can be infinite. On slow machines or machines that
make heavy or strong paper, the web can be lifted manually from the
wire and transferred to the first press felt. On high speed machines or
machines making lightweight or weak papers, the web is not capable of
being openly drawn. In these cases, the web is lifted from the wire by
the use of a pickup felt. When the felt is pressed against the wet web, the .
web will adhere to the less porous surface and will be drawn with the
felt. If difficulty is expected in removing the web from the wire, a suc­
tion quadrant can be installed in the press roll behind the pickup felt.
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The suction will draw the felt away from the wire and help it to adhere
to the felt.

The felt does not only contribute to the dewatering of the web. It
also serves as a transporting material to carry the weak web through the
press section. The pickup felt therefore delivers the web directly into the
first press nip.

The felt is a continuous belt passing through a series of rolls. The
felt handling system must be designed to keep the felt under tension, so
it can support the paper web and not wrinkle and harm the web.

The solid rolls need to be very smooth surfaced to smooth the sur­
face of the paper. The traditional press roll is made of granite. As ma­
chines have increased in width, it has become more difficult and expen­
sive to manufacture press rolls of granite. Substitutes were found: syn­
thetic granite, called stonite. The rolls manufactured of stonite are quite
satisfactory, as are brass rolls in some applications.

The web leaving the press section is at about 36% consistency and
will need drying.

9. OTBeTbTe na BOnpOCbI.

1) What machines allow transferring the web manually from the wire to
the press?

2) What machines need a pickup felt in order to draw the web from the
wire?

3) What is the function of the felt in the press section?
4) What does the felt represent?
5) Why must the felt be under tension?
6) What is the role of smooth surface of the solid rolls?
7) What material are the rolls made of?

10. BDI6epHTe CJIOBa 6JIH3KHe no 3HaQeHHIO H3 cJIeJO'IO~ero pana:
to expell, to position, to transfer, to adhere, to locate, to transport, to
bond, to squeeze.

11. Ilepesenare TeKCT nHCbMeHHO co CJIOBapeM.

, The press section is a closed tri-nip press using the well proven
NipcoFlex technology which provides excellent sheet dryness with op-
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timum strength properties. The closed sheet transfer throughout the press
section ensures excellent runability at high operating speeds.

The dryer section consists of 3 groups of dryers with boxes, fol­
lowed by 4 conventional top and bottom felted dryer groups. A special
feature of the dryer section is the exceptional quick threading system for
ease of the threading process. The bail transfer from the last dryer to the
calender is handled by an automatic vacuum tail threading system.

YpoK22

1. llPaBHJIbHO npoxaraare HBcnOMHHTe saaxeaae CJIOB:

web (n), consistency (n), remove (v), evaporation (n), till (n), dryer drum
(n), dryer can (n), mount (v), row (n), stack (v), roll (n), weave (wove,
woven) (v), reach (v), determine (v), moisture (n), content (n), stick (v).

2. ITpOqHTaHTe PSI.n;bI O,n:HOKopeHHbIX CJIOB. Ilepeseztare HX, HCXOM
H3 3HaqeHHSI cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

modify (v), modification (n)
stack (v), stack (n), stacking (n)
weave (v), woven (a)
high (a), height (n)
vapour (n), evaporate (v), evaporated (a)

3. TIpOqHTaHTe Hnepeseznrre CJIOBOCOqeTaHHSI

single - roll dryer, box board machine, moisture content, paperboard
.web, non-stick surface, thermal sprayed coatings, wear and corrosion re­
sistant doctor blades, press rolls, winder rolls, calender rolls.

4. Ilepeneznrre npe.n;JIo)J(eHHSI, yqHTbIBaJI saaseaae CJIOBa only 1) (a) ­
eOUHcm8eHHblU (the only); 2) (adv.) - mOJlbKO.

1) In this case the only solution is to use another fiber collection for
making paper.
2) The web of paper can only be raised to about 40% consistency by.
pressing.
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, .

3) Tissue is not the only grade made by the dryer of specific design
called Yankee.
4) The only aim of bleaching operations is commonly oriented towards
removing color and not impurities.
5) The only one stage bleach received by groundwood and secondary
fiber pulps is either hypochlorite or peroxide.
6) Dryer cans are used but only after the coating has been dried enough.
7) The size press coaters are suitable only for lower quality grades of
printing papers.

5. Ilepeaeznrre rrpeztnoacenaa, ofpautaa BHHMaHHe na BbI,n:eJIeHHbIe

CJIOBa

1) The combined action of the rotation and pumping causes the fibers to
follow a spiral route through the refiner.

2) Twin -wire machines must include equipment to control which of the
two wires the web will follow.

3) If the web is strong, as it is the case of paperboard manufacture, the
pressure can be obtained by different ways.

4) The slice cannot function alone, but must work in conjunction with
the headbox.

5) The majority of water is removed in this section by means of table
rolls.

6. Ilepenenare rrpennozcenaa, ofipautas BHHMaHHe na Pa3JIHQHbIe rna­

rOJIhHhIe <pOPMhI.

1) The penetration of the liquor into the wood seems to be occuring in
the most undesirable direction.

2) An off-machine blade coater is designed to apply one coat to both
sides.

3) Pressurized head box uses rectifier rolls to generate uniform flow and
turbulence to prevent fiber flocculation.

4) The rotation of the siphon does an excellent job of maintaining a uni­
form condensate film thickness thereby controlling the dryer tempera­
ture.
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7. IIpoqHTaHTe Hnepesenare TeKCT

Drying the web (I)
The web of paper can only be raised to about 36% to 40% consis­

tency by pressing; the rest of the water in the sheet must be removed by
evaporation. The conventional method for evaporating the water was to
pass the wet web around steam-filled cylinders, which heat the web to
the vaporization temperature of the water so that the water will evapo­
rate. The cylinders are called dryer drums or cans. They are normally
about 4 or 5ft in diameter and as wide as the machine,

The dryer cans are mounted in two horizontal rows such that the
web can be wrapped around one in the top row and then one in the bot­
tom row. The web travels back and forth between the two rows of dryers
until it is dry. There are two notable exceptions to the use of two rows.
One exception is the use of one roll about 12 to 15ft in diameter, which
dries the web in one pass. This single-roll dryer is called a yankee dryer,
and is used to dry light weight paper such a tissue. A second modifica­
tion of the two rows of dryers is the use of vertical stacking in boxboard
or cylinder machines. In the boxboard machine, the number of dryers
needed is so great that the rolls are frequently stacked one above
another, with the paperboard web weaving back and forth between the
two stacks until it reaches a height of about 10 dryer cans.

The web will go up and down perhaps a dozen stacks of dryers be­
fore it is dry. The number of dryer cans needed in any machine is deter­
mined by the basis weight of the paper, its moisture content coming into
the dryer section and the speed at which the machine is to be run.

8. OTBeTbTe aa sorrpocsr

1) What consistency does the paper leave the press section at?
2) What is the conventional method of evaporating the rest of the water

from the web?
3) How are the dryer cans mounted?
4) When are single-roll dryers used?
5) When is vertical stacking used?
6) What is the number of dryers determined by?
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9. Ilepeaeznrre cnenyromae CJIOBOCOqeTaHIDI:

nonaars KOHu;eHTpaU;HIO zto 36%, ynanars c nosroursro acnapenaa,
ztsararsca saan Hsnepezt, O.n;HH sa npyraa, nJIOTHOCTb 6yMarH.

10. Ilepesenare TeKCT nHCbMeHHO co CJIOBapeM.

For years, Teflon sleeves have been used to provide a non-stick sur­
face to dryer cans. Disadvantages of the sleeves are the inability to doc­
tor these surfaces and the high risk towards accidental damage.

Ultra-hard carbide, ceramic and metal based thermal sprayed
coatings are widely used to provide extreme wear and corrosion resistant
surfaces on press rolls, calender rolls, Yankee dryers, winder rolls and
doctor blades.

Endure Clean coating combines wear/corrosion resistant and non­
stick properties in one unique system. It will protect the surface, pre­
vents sticking and thus improves the performance of the dryer or roll for
years to come. The system has found wide acceptance in paper machines
as numerous dryers and rolls have been coated on site since its introduc­
tion.

YpoK23

1. BblnHIIIHTe H3 CJIOBapg cnezryromae CJIOBa c TpaHCKpHnU;HeH H ne­
peaoncx, 3anoMHHTe HX npoH3HoIIIeHHe Hsnasenae.

face (n), intermeshing gear (n), chain (n), steam joint (n), attach (v),
saturated (a), valuable (a), major (a), surface (n), push (v), pull (v),
thread (n), hollow (a), head (n).

2. IIpoqHTaHTe pg.n;bI O.n;HoKopeHHbIX CJIOB. Ilepesenare HX, HCXO.n;g H3
aaaneaaa cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB.

heat (n), heat (v), heating (a), heated (a)
value (n), valuable (a), evaluation (n)
require (v), requirement (n)
achieve (v), achieving (a), achieved (a)
obtain (v), obtaining (a), obtained (a)
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conduct (v), conducting (a), conducted (a), conduction (n)
head (n), headbox (n)

3. Ilpo-nrraiire Hnepeseznrre cnOBOCOqeTaHHg

paperboard manufacture, heat transfer, flow rate winder reel, downward
flow, kraft cook, emission level

4. Ilepeaeznrre rrpeztnoxenaa, ofipautaa BHHMaHHe na nape-rna.

1) Every machine has at least two winder reels.
2) Tunnel dryers may have carrier rolls in the tunnel to transport and

carry the web through.
3) The web travels back and forth between the two rows of dryers until

it is dry.
4) If too much downward flow is allowed, enouph stock will not be

drawn out of top.
5) If a very strong or complete kraft cook is desired, the time may be as

long as 8 hr.

5. Ilepesenare npennoacenaa, ofipamaa BHHMaHHe aa nozrsepxnyrsre
cnosa,

1) The pressure of the web causes the surface of the paper to be com­
pressed.

2) All the finishing techniques give additional variability and choice to
both manufacturer and purchaser of coated grades.

3) The two functions of a dryer can are satisfied by the use of a steam
joint.

4) In order to reach a large enough emission level the amount of heat
transferred by radiation is small.

5) The sheet of paper was pressed between felts and either hung or
placed on a smooth surface to dry.

6) In order for both sides to be coated in this manner the web must be
fed first in one horizontal direction and then in the other.
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6. Ilepesezrare npezmozcenaa, ofipautas BHHMaHHe na rnaronsnsre
cPOpMbI.

1) Any chemicals to be applied to the web are applied in special devices
on the calender stack.

2) Longer fibers are more lively to clump together in the headbox on the
paper machine and cause wild formation.

3) The headbox uses long thin sections to control flow rates and
generate turbulence to control flocculation.

4) By controlling the thickness and flow rate of stock on the wire while
keeping the consistency of the stock constant the weight of the web is
controlled.

5) At 25% consistency the forces holding the web have been shown to
be hydrogen bonding between fibers.

7. IIpoqHTaHTe Hnepeseznrre TeKCT.

Drying the web (II)
The dryer can is a hollow cylinder of about 4 to 5ft in diameter,

with a face width slightly greater than the width of the paper. All dryer
cans are driven, either with intermeshing gears on the ends of the dryers
or by gears and chains that drive the cans at the same speed. The dryers
can is heated with steam, so the steam must be introduced into the can
and condensate removed. The two functions are satisfied by the use of a
steam joint. The steam joint needs to be non-rotating so that pipes that
feed the steam and remove the condensate can be attached to it.

Saturated steam should be used so that the latent heat of vaporiza­
tion of water can be obtained and used to heat the web. If saturated
steam is used, it must first be cooled to the condensation temperature.
The heat obtained by the cooling of the steam is valuable but the heat
that can be obtained from the condensation of steam is much more valu­
able.

The major means for heat transfer to the web is conduction from the
hot dryer surface to the paper web. Conductor requires contact, and con­
tact is not easy to achieve with paper, because its surface is rough. Con­
tact can be improved by pushing the web against the surface of the
dryer. If the web is strong, as it is the case of paperboard manufacture,
the pressure can be obtained by placing more tension on the web and
pulling it up tightly against the dryer surface. With lightweight paper,
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we need the help of the dryer felt. The dryer felt needs to have an open
structure to allow the evaporating water to pass through but it does not
need the smooth porous surface required for a press felt. The press felts
were operated moist to aid in the absorption of water. Dryer felt are
operated as dry as possible to prevent water from the felt being absorbed
by the web. Most felts now used are woven from plastic threads which
allow a very open structure with very little tendency to absorb water.
The dryer felt therefore functions to hold the web tightly against the sur­
face of the dryer to improve heat transfer and to prevent wrinkling of the
paper as it dries.

8. OTBeTbTe aa BOIIpOCbI.

. 1) What does a dryer can represent?
2) How are the dryer cans driven?
3) What device ensures introduction of the steam and removal of the

condensate?
4) What kind of steam should be used in the dryer can?
5) What is the major means for heat transfer from the dryer surface to

the web?
6) How is the contact between the dryer surface and the paper achieved?
7) What are dryer felts manufactured from?

9. Ilepesenare CJIe,nYIOIl\lie CJIOBOCOqeTaHIDI.

npoH3Bo,nCTBO KapTOHa, OKa3bIBaTb ,naBJIeHHe na nOJIOTHO, KaK MO)KHO
60JIee CyXOH, IIJIeTeHbIH H3 CHHTeTHqeCKHX HHTeH, TeH,neHQIDI norno­
mars sony, rrpenynpeaciars CMOp:mHBaHHe 6yMarH.

10. Ilepesenare TeKCT IIHCbMeHHO co CJIOBapeM.

The slice is intended to control the flow of stock onto the wire. It
cannot function alone, however, but must work in conjunction with the
headbox. If we want to increase the flow rate from the head box)we can
either increase the head (the height of liquid) in the box or make the
slice smaller. Since the size of the slice opening also affect the basis
weight of the web, we normally increase flow rate by increasing the
head of the head box. This solution to the problem has been used and is
acceptable for speeds up to perhaps 700 f p.m. The head box can be
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pressurized to create the desired pressure of head without having a large
volume ofstock in the box.

YpoK24

1. BbInHlIIHTe H3 CJIOBapSI CJIe,uyIOlI(He CJIOBa c rpaacxpanuaeji H ne­
pesonoa. 3anoMHHTe HX npoaaaomeaae Haaasenae.

loading cylinder (n), subject (v), stack (n), respond (v), expand (v), wa­
ter box (n), gloss (n), middle (n), breaker stack (n).

2. Ifposaraare PSI.n;bI O.n;HoKopeHHbIX CJIOB. Ilepesenare HX, HCXOM H3
3HaqeHHSI cJIoBo06pa30BaTeJIbHbIX 3JIeMeHTOB

act (v), action (n), activity (n), counteract (v) ­
depend (v)
dependence (n), depending on
expand (v), expansion (11)
break (v), breaker stack, breaking, broken.

3. Ilpoaaraare Hnepeseztare CJIOBOCOqeTaHHSI.

steel roll, calender stack, bottom roll, machine direction, excess white
water

4. Ilepesemrre npe.n;JIO:>KeHHSI, yqHTbIBaSI aaaseaae BbI.n;eJIeHHbIX CJIOB.

_1) As the web passes between the rolls, the filled roll deflects causing a
slight slipping in the nip.

2) The flow of the cylinder machine is complicated since there are
several forming devices operating at the same time.

3) The roll coater has been used for publication grades, but because of
its limited speed is now not too widely used.

4) In spite of their popularity it is difficult to demonstrate a clear advan­
tage of twin-wire formers for printing grades ofpaper.

5) It is easy to describe the operation ofthe fourdrinier machine in terms
ofhow the paper web travels through it while it is running.
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6) The burning of the thickened liquor takes place under both oxidizing
and reducing atmospheres.

5. Ilepeseznrre IIpe~nOJKeHHH, ofipanraa BHHMaHHe aa rnaronsaue
<pOpMbI.

1) This method of grinding is most efficient in removing whole logs and
reducing waste.

2) Refining that leads to fibrillation is seen to have mixed effects on the
paper, some properties will be improved but optical properties will
suffer.

3) Heating the chips and the inside of the digester is one of the important
functions ofpresteaming operations.

4) The water is likely to be drawn in both directions at the same time,
since both surfaces should be hotter than the center of the web.

5) The rotary drum washer is designed such that the stock to be washed
is introduced into the tank under the washing drum.

6) Washing is necessary to remove the impurities but the pulp still re­
quires further bleaching to make it white.

7) Additives are added to enhance the printing surface of the paper.
8) Groundwood pulp has too much lignin in it to be subjected to chlori­

nation and extraction.

6. Ilepesenare IIpe~nOJKeHHH, 06paIl(aH BHHMaHHe aa MeCTOHMeHIDI B
pona cnOB03aMeHHTeneH.

1) Small particles have a high probability of passing through the screen
and large ones have decreasing probabilities as their size increases.

2) The press section serves a second function besides the removal of wa­
ter, that of consolidation of the web.

3) The amount of heat energy from cooling the steam is very small com­
pared with that obtained from the condensation of the steam.

4) Cutting may not always be the most desirable form of fiber treatment,
but it is the one most directly observed in the paper treatment.

5) The pressure that develops in the digester may become greater than
that which would be associated with the temperature due only to

. steam pressure.
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6) Since the paper must be dried in one pass around the dryer, it is
necessary to supply additional energy above that provided by the
dryer can.

7. Ilpo-nrratrre Ii rrepesemrre TeKCT.

Calendering
The machine calender is a stack of steel rolls at the dry end of the

paper machine through which the web is passed. The steel rolls press the
web either through their own weight or through the use of loading cylin­
ders. The pressure on the web causes the surface to be compressed, pro­
ducing a t1atter surface. The calender stack will also reduce the thickness
of the paper.

The steel rolls at the bottom of the stack of calenders tend to bend
due to the weight of the rolls and the pressure used. If these rolls do
bend, the web is subjected to more pressure at the edges that at the cen­
ter. The center will therefore be rougher and not reduced in thickness as
much. To counteract the tendency of the bottom rolls to bend, they are
made larger in diameter than the other rolls.

Another problem associated with the calender is the development of
streaks in the web. If the web comes to the calender stack with either
wet streaks or streaks in the machine direction, the rolls in the stack re­
spond by heating more or less, depending on the web conditions. The di­
ameter of the rolls in the stack will expand due to the heat generation
and may expand enough to create increased pressure in the hot areas.
Therefore there must be a device for controlling the temperature of the.
rolls in the stack.

In the boxboard machine liquid solution can be applied to the sur­
face of the web by the water boxes. The development of smoothness and
gloss in the calender is sensitive to the moisture content of the web pas­
sing through the stack. The higher the moisture, the higher the gloss.
However, the web is normally dry when it reaches the stack.

Some machines have more than one stack of calendars. A stack is
sometimes installed in the middle of a dryer section or just before a size
press to press the paper before it is complety dry, or before the size ap­
plication to keep the size on the surface. These stacks are referred to as
breaker stacks because they break the dryer section into smaller sections.

93Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

 Ц
Е
Н
ТР

 С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

 Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

 Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
 У
Н
И
В
Е
Р
С
И
ТЕ

ТА
 Р
А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

 П
О
ЛИ

М
Е
Р
О
В

 



8. OTBeTbTe aa BOlIpOCbI

1) What does the machine calender represent?
2) How do the cylinders press the web?
3) What is the aim of calendering?
4) How is the tendency of the bottom rolls to bend counteracted?
5) How is the development of streaks on the web counteracted?
6) What device is used in order to apply liquid on the web?
7) What is a breaker stack?

9. Ilepenezurre CJIe,nYIOI.IJ;l1e CJIOBOCOQeTaHI1H :

C lIOMOI.IJ;blO lIHeBMaTI1QeCKI1X UI1JII1H,nPOB YMeHbllll1Tb TOJII.IJ;I1HY 6yMa­
rn, nozuseprarr, lIOJIOTHO ,naBJIeHI1IO, lIOJIOCbI B HalIpaBJIeHl111 ,nBI1)I(eHI1H
Mallll1HbI, MHrKOCTb 11 6JIeCK 6yMarl1, Pa36I1BHOH ,nBYXBaJIbHbIH xa­
nannp.

10. Ilepeaeznrre TeKCT lIl1CbMeHHO co CJIOBapeM.

Since the stock coming to the wet end is at a higher consistency
than the web, leaving it, we have a net gain of water in this part of the
machine. This net gain of 44, 15 tons of excess whitewater also contains
0,05 ton of fibers. This may not sound like much, but since it is only
based on 1 ton of fibers it must be seen as a loss of 50/0. It is therefore
necessary for the mill either to send this flow to a divice, which will re­
claim the fibers and clean water for reuse or use this water for other dilu­
tions where the fibers will not be lost. The latter is the cheapest and
easiest way to reclaim the water and fibers, but there may be chemical
concentrations in the whitewater that will not allow to use it.
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