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NPEANCIOBHE

Hacronmes nocoline Mpeisa ngcso 198 CTYZENTON TBOYHOTD (IKY.IM-
TETR, CHEHRETRHOCTI. Wz o 05opy20EaNNE AECHOMD KOMILTENCaN
(17040071 50405) w w Texnoaorin xumueckol nepepafionn apeseciituy
(260300240405 ). [osobine cosepmnT METRIIMECKRT YEKAAHKE, KONTPOARHIE
BASMMR, TERCTR 200 JOTHOTD NEPEROIA, IPEMMETHSECKNE TaSIUM # COORIPL

H s crozesscnsy yETmsean MLITITBOTE WIMETHAS # WOEEME IS0 e
Tpefonaims 0o st tkicrouy sy wa | u [l sypeax, noscuse Tos, xaxn
DOPAIOM CAETVET MMNOANETE, OGOPMANTE i HEHPIRANTE HA OCHOBE PCIEHIMMN
npoaepeiisie KoNTROILILE Waaimin. B aero mieckix yicnwmumiy ¢oepikaTtce
TRNNE PEROMCHLIUMH N0 MOAMUTUNES NEPORGIA TEXCTTHN TN YOTHOTO OTRETE Ha
EONCYARTRIEL.

HrTupe EONTPOIMMAD MIEANe TpeorTassers 8 & sapeasran. Kamsosry
EONTPOARNOMY TLENONG MPCITCTIVCT Mo reis ETOINDan § BT M usT-
Seckuy Test. JLAW WiyHeHin MPAMMITHEN CTYACHTIM PEROMCHIYETEN NCNOAMO-
sath moboll vuebu rpasmatiin arauilcnoro ssiKe, cogepraunil Kype n
TMPEAEASX NpoTPaMMIG TEXENMEcKkoTo v, imnpascp, E K. Crapinivona, M.A
Bacwncsa, TT1 Poscsizops, A M. Lemonma «[lpaxyweccens rpassarmmss
anrmicsor s - M Huz-so Mocx. yesscpowTera, 1979, Pesoscugyerea
TACEE MCTOTRIDAITE MPEMUATHCTENE TREIWIL, MPILIAEMLE § JEHHOMY Ho-
cofino. Kaxmoe sonTporamoe WIAHRE COICPMNT OOPAIIL BUNOANCHNN OT-
Ik yrpaaiginil. [Tpesie ven QJenITs YRPEEHEA i1 RIPHANTOD 108~
AL COCHYTT BHIMATEARHO HIYNHTH OBPEILL KX BRINOAHENIE W COOTRCTCT-
EYMMIee rpassaETWuccEie TabaMIN, yeEmsie B ITH ofipaion

(Mo Torecsne TREMIN HAFTRIND MPCI TRETNNT K8 FpSwepas
OCHOENME MPIMMETHMCONRE KRICHME, BX0INUINE B NPOMPEsMY LYPCL W Tew
camuiM ofineraor wx yoaoeHne. ToepMmHOAOrINecKRil CAODIPE COEPRHT
OCHOBNKE CAONA, ICTPEYRIOUIIECH B NOCOBHI, § WX KONTEKCTYRATLHOM THEMEHHN W
HMECT LENk oBACrTHTE paboTy AN NEpEROROL

3




METOIMMECKHE YRATAHNSA LA NOUOTOBKH K CIAME
TAMETA M OIKIAMEHA N0 AHFIHNCKOMY SILIKY
HATH Il KYPCAX

I Tpclossmes Go a0 JaicRas Dhcs WA SNCTC W WLIMING
& Los Oy aSNTOS- TRESENDS § IMOCTHICTHIY (PO (fvasmn

I svpe - wsiet. [Jlas Coi aMCTn STYAENTM SO

11 sspoaHeTs KORTPOIMAME wganua N | n 2. Ha ocwose mouryeen-
woll PELEITEMN MCTIRURNTS CUTHGKH, SRYITS rPpassaTireckidl sarepus » ofn-
e KETpOakit s angard n arme roTonsds YO0 PACCEIIATE SO M3 TNIETE,

2} emaTh YETIO HE KOWCYTRTAONAL STEHRE W NEponoa TekeTon ofke-
sond BOOO pes. 3. v paEmoro nocodne

J xype - vemsien. JLOn Cant SRIaMens CTYACHTI Q0T

1} ssnouweTs soRTpodinee saasmns Nv 3 w4 Ha ocwose noayvsies-
Wl PERCITHN ICIPARMTE CEINGI, BAVNTL TPEMMITHICCKH MATCPRLT 8 ol
CWE EOTTPOUTRM Y Eiaasel § HATh OTOSMM PSCOETETE €70 HE SCEIMNENE,

2} 3T YOTRC HE SRBCVIMTEONEL TIEHEE M DEPCE0D TENCTOR Ofns-
wow S000 e . w0 TENROTD AOCOGRE,

) p OpECYTCTEEN GREICLIESTTCIN IRCAMTHID MEPCRECTE MEIAELO-
wiall TERCT 00 CRCHMATARHOCTR 0 caosapew | 1000 nev. m » =)

6 JLan cTY2ENTOS-IBONHNEDS ¢ SETMPEICTHIM SPOSoM ofysemn

Thodieii o 2~ 0 cocomis L il SEaMen CTYICHTM UTRHM
I ssmomwrms sorrpossise s No |, 2, 3 Ha ocwose mouyvvien-
i Pk HempaninTe Simnlis, LTI rpaMETreceel ugrepuan & nfie
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CME RONTPOAMITMT Tl B T [OTORMM YOTHO PRCCKESETH £70 Wl NCMME-
e,

) comm YOTHO M3 ROBCYTATIIDINK TTEHEE W Aepescl Teecton ofine-
wios H000 new. m 80 Sessoro mocodin

3 » opecyTCTERE GpenoIaSTElS INCRMOHNED [EEPESSCTH BETMINS-
il TERCT D0 COSEMATMSNCTH o0 Caomapew (1000 new. . B wx)

¢ [law cryassTos-MmOwTHNEDS ¢ TRELICTHEM CRONDW DOy sy

Tgver e | wypee |- o cecomo [l COmOe 3INETE CTYARHTM 30T

1} sunomseTs sosTpoakde agmms M | w2 Ha ocsose nomywes-
#hfil PELISH NN ICEIPERETS O, KayERT MpasMMETHRcCR srmopena § ofe-
Enie NONTPOTLIY, 15 a0 ST IOTORMM YETHO PBCCETEITE 70 HA MMOTE;

1} caaTe YOTRO HE KOHCYRTRIBIEX STCHIRE W NOpEsO TexcTos ofe-
sos 3000 nen, 30 i gammoro nocofm.

L]

1} Kasaoe sosTpoasiee SUasmie § IanE0W nocoim npetsaracres § 3
sapuaarey. CTvAcHTM SOTEAM SMBOANMTS OAMM E) UNTH SIDHANTOS B COOT-
scTCTREN ¢ nocneawcll mepoll CROCTO CTVASHMECKONT DEMPPA CTMMEETM,
by EoTOpAR okasFiEaeTey WA | o 2, seencoemot sapemey Ne | 3w
4 - napuasr Ne 2. ma 5 wam 6 - sapemir No 3 a7 w8 - sapeenre Ne 4, ma 9
mxm 0 - sapamert M 5

21 BunoTerTs TRCLMCHRRG EDNTPOALMC EINNRAN CECIVCT B OTIEN-
roll terpe Ha ofsowss Torpauas manecaTs $EMILTRE), BOWCP KONTROILIKTG
SAERNNN, ©F0 ERpREHT W caoll mowin.




J) Komrpomumue paboT J0INRG BEIOEHETICS AKKYPITHD, SCTEMM
novepEos. B TeTpauan cheyeT GCTIRANTE DINPOKHE NONE A Sscin, odne
sCmoEll # MCTOIIMECION ViCEsanuil perisiseiTon.

hiaropmas ecETpossenll palioTe WASD PACHMEEITE § TCTRAIN M0 -
ayomewy ofpanry

L TenaN CTpEHI OPABAA CTPAHINL

e E"“"’"""“"‘“l pyecanil TescT : TS
VEasRewe MOCEDAMGHT SEEENTOR DOPCROEN CROEN AIN pamd Be a0
mycaaeTcs - Tasoll nepesca cwmaeTcs oumbsod. He aosyomworcs a mobiie
COKPRLLEHIE CADN
4} BunoascRANE SORTPOTRMAMS PaloTi MINpECINCTCE 3% MPORCPKR
 PENCHIEpORIHES B CENST BOVHND $ES5ILTIT VENRCPCHTOTE B yCTaN0s-
DENITE CPOKH
5). Ecom wowtpasisins pafom aunommenn Ge cofinmnenins yeauimi
WIN BE IOIMOCTMO, ONE BOBpaRacTCE Gy mponcpe

3 Hetpansenne paGoTi #a CCHUNE DEUGHIINY

1) MMpat pofYwonm OT PEICHENTa FROACPCHROl oNTpoIMol padoT
CTYZEHT NOUTREN NHEMITENLMO MPOSHTATE PEUCKING, OMMAKDMMTLCS C AMEE-
AN PECHICHTT 7 MpOaRLTRPORITLE oTMcreiinde 8 prbote oumion

1) PysososcTeysch VIHSMMSWE PENCHNENTE npopalotaTi cue pay
Fectnui waTopman Boo npessomchmg, B EDTOPRT Gulom ofRapymenL opdpo-
rpaduriccne 0 FpAMMITWNCCERS Ol WAR BETONROCT DEPEROE, Lepoimt-
CATE WANHCTO B WCTIPAANEHION BUAC B KOTIE JIRNoR woirrpoaasnoil patomd

3) Tansao nocae moro, sas SyAyT BUNGINERS T YRS PCRISHIcH-
TH B BCOAANCHE BT CINGEH, WONHC MCTYOETE K NTVSCHEN MITCpENIS
PREPEAIOIT EOWTHUTH IO JLIRINNE.




4) Orpegesneposssiies EoMTPOILMEES PAOOTH RINOTCE ywedaom
MWMMHWMIM
OpESSEOINTCE POCBCPRE YEROTHME METCPWLSE, MUDCINCTD B ECNTPOTREME [a-

4 [loaromoss) TEXCTOS Ja8 YETMOPO OTBETR

JLm yoTEOND OTEETS M3 EDBCYILTEINEL DEPESOANTCE TEECTH W1 M-
o pocobms. B sosne oo TEECTA YRS 70 ofkew & DESITHMT THAKEX
Ha | » 2 wypcax syamo pogrotosens oo B000 nowammex macos [lepesoas
TERCTM, CTYACHT SOTREH MNICHEITE B OTASTLEY 0 TETPRARL HETHERONE CA0-
Bl © Tpanckpurumel § NepeBoanM, NOAKTYACE OGULNM GHTAC-PYCCKIM Chons-
PEM M TEPMMHCIOIHECKHM CHOKIPDEN, MPUIArICMMY B ADHDE JRANOD 000
un

[Mposcpas BUTGIROEN FTOR Sa0TH PEhoT, MPCTIasITET ONpMaIRE:-
21 YTEHRE @ YOTHME NEPESO] OTACTAMML OTPAIBEEDS W1 SOCK BOIUTORICHNLT
TexcTon. [lpw STeHmm B NEpesaac TEECTON CTYACHTW MOMYT MIPEIE) ROJRI0-
BITHCR CROCH TETPRLIMKD, 1€ BRTHCANL CA0RE © TRANCKMIDNER ¥ NCRERI0M .
Henonsaonige mackMeniiiy nepesoion TEKCTOR AITEropiteckn g J0nycKs-
e’




KOHTPOJIBHBIE IAJIAHHA

KOHTPOIIBHOE JAJIAHHE ke 1

Jns Toro wrofis MpARKTERC BEOOIHATE 3anmme Ne |, reobxoamMo yo-
RONTE CASAYIHIKE PRLles Kypea anraufickoro oK.

I Visesi eviecTamrmenkiios. MuaecTaemmos Sueio. APt i mpeans-
TH KK NOKDSTCN WMERH CYINCCTRATEAMIONO. Bupasenny miaemiss orio-
sctini B ANTMAACKOM A3bKe ¢ TOMOUILE MPEAICOE H OKOHYSRHE -8 (IpHTs-
BATE/UL AL NAACK 1T 2ro nepercal,

Y CymecTAnminkHoe B hyHKIHE NEs0r0 onpatencing (HernmEl eyvine-
CTRIMTENLEEN) i 70 Nepero ma pyccknil A3nK

3. Mun opanaravensioe. CTenenn cpasnenis uye NPuiaraTeisms w
pperil. Koncrpykum ana the more _ the less:

4, Mectonmenns: mwuiiie (B umenmmeasnod i ofsexTioM Daneme),
OPETHRATENLNNE, BONPOCHTEIRHKEE, YEAIATSIMINE, HEOTPEACNCHIKE 1 OTPH-
UATEALHELE | S0MmE, any, HO W HX NpoIBOIHEE)

5.1 pasmamicckne dyukmm W suadense cnon i, one (one's), that,
these, those

6. Iaaron. Cropiokeune raaronos 1o be, to have n Present, Past u Future
Sunple. Hocrommes (Present), upoisemmee (Past) u Gvaymes (Futire) spess
rpynmi Simple s aefcrarmensuom (Active) i crpamrensuon (Passive) sanore
MTLARRTETLHOTD AmnoRenns. Cnocofsl Mepesomn CTPANATENLATNO  SAN0M
{rmaronos ¢ sosspatioll sacTuucl -cu, -Ch, Heonpencacrno-mrHOR (opsol
rnaronoM efumee B npoweagmes win Gyavinem spessern ¢ xparxoil dopsof
CTPATATENLNAND MPAYACTRE),

7.Cnocofiu nepesopa npeanomensl o oboporom there 1s'are (there be).




HenomayfiTe cnegyonme oSpasiie BMOOTHEHRE yIPasHEHN.

1. Opasen munompenns k yopaxnenmo No 1.
1. O Inboratory designs paper mak- | Hama saboparopus soscrpyupyer Gv-
ing machines. AT OETTITE R ARE M.
designs — 3 mHno eMCTEEHNOMD YHCTA OT rAArasa fo design u Present Simple
Acitive
machines — MBOWCCTBEHIIOS MHCIID OT CYIMECTRMTENLIOTO @ machine

2, Several new designs were developed | Heckomsxo woskix xoHoTpysumi Guno
m our laboratory. pazpatorano B namedi naboparopns.
designs — MPOEECTREHEOE MHEN0 OT CYMECTRNTEARHOND O design

3. The pulp and paper mill's enginéer | Hinsenep nenmonoano-Gymasmof

modernized the equipment. chabipinc: Moacpus3spOBAL OGOy I0-
BANTE.

mill ‘s — (hOpMA MPRTIRATENLEOTD NAACH HMCHN CYIIECTRHTENRHOTD & mill &

CIHBCTRCHEOM SHCNe

4. The pulp and paper mills” engineers | Hikeneps meamonoso-Gysmanmnix

modermized the equipment. ipabipax moscpmnEposan obopyac-
BAHE.

miills '~ hopMA NPRTEAETEALHOND NCHA WMEHN cyuecTsnTensnoro a mill so

MUOECTIEHMOM HHCE

2, Difpmen sMnoIHENRY K yIpasmemoe N 2.
I. This scientist works at some prob- | Swor yaeusfi pafomaet uan vexovo-
lems of low tempernture physics. primin npofinesan GITHIN KT
TSMIICRATYD.




e temperatiry PRESICS — IEMPenaure o DEcs SRTNOTCE CVERCTRNTEINER -
M, CIIPEISTREMOE CIORD — BOCHLDNee (Pnacy ) TipeamecTviomes cvinocTes-
TETLSOE { MeMPeroiure | — ONPEICICHMS & ROy

2 My father works m = pulp and paper | Mok orey pafiomseT B3 peosoaommEo-
aull. Gynmmniom aRnoag.

pilp ard poaper mill. B ros eoMeTRIIN OIPEAEINEMOE CAOBO — NOCALINCS
(i}, TipempecTayioime cymecTnRrenkisie (pulp and paper) - ompepenciny

Ensuy

3 Ofipeen sunomwenss ¢ ynpexsosoo Ny 3 (Cw rafenny Ne 11
| Thas room o gmallcr than that one 'hmmﬂuu
omaifer - CpESRNTCAIMERS CTONEIE OT MPEANETCINTD omall (aascwsii )

2. This exercise is more difficult than | o ynpasmene TRVIHOS, HeM TO.
that one

myore difficnd) - CpUSAFTEALMLE CTENEN, OT mpauarareaksorn dificwl (Tpya-
LIt TR

b Thes o oo of the mos miclofimy | 70 QI 51 CEMMY NNTEDSCHMY KNI
b

the mosd micreiling - TPCEOCYOAAEY CTENONL 0T MUEIITCAREOTO il nisdmg
iwETepecHii|

4. The Jongsr the night the shorer the | Yo Agmimee wows, TeM KQDOYE ACHS.
dav

Kmscrpvammes the  opommus s cmomewsl  Bhe  (CpOSMcme Baads Cme-
Mk ICPERONTCS ME PYicEnll Dl ESCTPYVIOIES e (GO s
(rnen), Mes  (CPOSMURC TN T
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5. This boy is ga tall as my brother Trror wamvon TRED e sucowdl, KK
soll Gpar

Comnay  ar  NepesOIsToE CONNOM martl e oo (e aoe | )

6 Thes way o mmch longer than that | 707 0YTh EEMEOTD TSEENCS, SOM TOT
[ - 3

Caonc ~“much” FORTMESCT CRONMETETWNIO CTENTML § DOPCROIRNTTE SM M0

T Mos wudents work well | O GmEcTRG CTY AcETOs paloTmoT
ey

Foam caosd mosi OTHOCKTCE K CYIRUCTRETETMAOMY, 080 MEPEBOINTON =Rl

SRR | s Thia O T

A Oiipanet] BETHEINEHHY & YIPAEHEnno Ne 4,

| Some of the students hove already | Hexoropie cryaenma yae cium sce

passed all the exams. NCHAMEHN.

2. Any student of our group can speak | [ioGofl crysenr namel rpymms mo-

of the history of his aative town. ROT PACCKISATS O NOTORIE CROCIT
POANOD FOPOA

1 Mg ol has been discovered in this I:_Iﬂntﬂﬂnﬂﬂrﬂ

R B YIOM paRikoBe

i Ofguocn menomeesns « ynpaswemoo M 5 (Cw rafimmms ¥ 12, 17,
14)
1 O mest &0 thas work @ time. |hwmm-m-
ome - GOPMATIMOE HOLICEMHCE § RCONPICICIHNEO- TINEW IPCLMIECHEN (3
MOCTONTERLND NE DEPERIINTCS.

2 Thmﬁuﬂmmhhhﬂil:hwmmﬂ-_d
g m the world lﬂmﬂnm




e TMENSTT PAICE yTIOMENARISSCE CymecTamenioe. Mepesomures rw
CHVRICCTRNTES MM RIH GITYCKACTCN B NEpoRaac

3~ Where 5 my book? - fmonthe | Mac wos momra? - Ong as cmose.
tabde
[i - WWR0E MECTOMMEHES, SIMEHICT ROCTVICRICHNTE CV NS TENTE N

A 1wy m our plonr (it the new | g ma wunew msome G opo-
eguipmenl was tested :“mm

[y gy - BIETHTETMENS KINCTY S, MLACINET MICTE DPCIIRE,
BECTRFIEN YR RHYTPR Roe

6. Obpasess punommemo & yopasnesueo Ne b
1. The machmne gses a moxture of mw | Mamima MCIOIYET CMETIRINDE Clde
materls e
Ceavyemos sei - Mresent Simple Active oF erarum io e | RCTONRIOBITR],

1 The first task wag complcied vester- | [lepaoe sazanne G0 SMOQINGHD
dny wcya
Crmsvemoe wan compictedd - Past Sumple Passive o1 raarom jo compiets

3 The mull wif] process wood more | Gufipusa Gy ofipsfarusary spese-

quackly | oy Gascrpes.
Camrvewoe will procon — Foiere Somple Active o s o process | olipafe-
TMEETE)

7. Ofipasen suncnsensn x yipasncino Ne 7, (Cu. vafa Na 1)
I Thers s m anderground siation pof | Heamew or soero Jos gory cTan-
for from my howse e ueTp
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B npeiioaenini eome oGCTOATENRC TG MECTR, OTRCMANNIES HA BOAPOC wrie s
(Mot far from sy house |, DOYTOMY HEPES] AITEISC ¢ OOCTUMTEIACTEY MECTE
OGopot there (1 NEPERATMM CIOBIMM AN | KMEEMCR, RITONRICE ).

1 Thers s several wmys 1o sobve ths | Cyvipeciever secenanan caocofios pe-
problem: T YOl ELLR

B mpessomcimm uet oScTormenetia wecra (Sopor ihery o nepesomoe cao-
REWR VR | SO, KOS |

3 Thers s no changes o thes ogup- | B »rom ofiopysosassm gy sosscwe-
mend i

There are no — orEnmTeIsnan (popsia obopat “there 1™, “there anc™



BAPHAHT 1

¥Yopaswewne N | [lepemunsre npeasomesus (ipeactris no rpaw-
METHNCCANM OPRIABEEM, KAKOR UBCTR PO IRANIOTCE CIOBE © OKOMNE-

Eer -0 o RSNV (PVHIELDOG: 10 OSONEHNE SATMGIHETT, T ¢ CIVENT I 0N
3] EOKIDTCACM M0 IMIA CINMCTRCHIOTD SHCT rIE0s ¢ Present
Semple

£ ApE EET WIETEEC TROMHOND (ICTE MMCHN OV OO IR TENREONT,
B OENSETERCM T AT RRON ( UMD MMCHE CYTRCTRNTE TR T

lepeneIaTe Epe 1 HIREHHE

I The paper making machme forms paper shoets.
2 These students’ research will help them in their work.
1 Pulping processes are of three pninciple types.

?w]ﬁlﬂmmummm-m:uuﬁ-
pEIRS mnae A OCODEHROCTH UEPEROLN A PyCcrnil MM anpeacaesill,
AMPERSIILY  MMEHEN CYVIUECTRMTENALMMN (UCHOUKE CYMOCTRMTCTMIMK) o
CTDEIINY NEPE CYIISCTERTCIMNMM | ICBOC OHPEACIeHT |

| Paper sheey passes tiwough sieam besied won oy tinders

2 The soft and hard rolls are large daameter umis.

3 A coalmg sysem smomatcalhy stans blowmg cool ar omto the roll
ends

Yopasmciws N 3 [lepemumte npeiscsenms B DEPCSEINTT Mx. 0O~

PSUZLY MNCMINEE K OCOOCEROCTR NOPEROII WA FYCCKRE TIME PEimMY Qopw
creniciell CpasmeEN TR ETCR MY it el




I The surface of this paper is 08 smooth and uniform as is prescribed
bry the standard

2 The coating of this boxboard is bess imporant then that of a glossy
papes

3 The more s the cost of paper the befler are it propartics.

Yopasecsne Ne 4 Tlepermmmwte speisosrnen 8 oopesepre wx, of-
PRI EEEWENRE Bl CCOOCRROCTE ROpCRGIE W PYCCENS SINE RCOMpREIIETeE-
R OTPREIITERMT MoCToWMsntil

1 Some mdustnes use chemical conversion of cellulose into soluble
procducts

1 Anytechoology amms ai the increasmg in the vield of its product.
3 Thus press roll effects no water removal

Vinpaznesne Nz 5. Mepemwinnme npegnoseing i nepeseanre Wy, of-
palas EENMENNE B3 OCOOCHMOCTH DEpeMMLE Wa pycomrill SIME con i, ohe

ione’s), thal, these, those » paymEx IHIveHRTL

I s ooportant o know what rew materal the paper is made of
2. Une of paper-making methods i called 3 dry process.
3 Ths cogme 5 move powerfal then tht of the old type

¥ npamvewme N € [lepommmee opelwsrmms, oopeasune & R -
0T B Eprecwide GOpMLM IO, VIZNNTE 0L SS{ESATHE, DOpCEEINTE
MPCLMETTRY

1. Chips and hgoor cater the top of the dipesier
2 The use of noise absorbers improved the oose performance of the

chipper

1%




31 The paper web 18 treated over the rotating dryer evlinders which are
heated with steam.

Vigpasuenne Ne 7. Tlepenmmnyme npeano®siin | Nepeneame mx, ob-
PRLEAR RIMMANHE HA 0CODCHHOCTI HEPEBONA R PYCCKN sinK npeanoswerii o

pbopotos there s (are),

I There is an upper charging pipe al the top of the digester.
1. Al present there are several ways of paper manufacture that do not
nse waler

Yopaspeane M2 8 [epenmminame o HChMeHED ICPEseInTe TeReT

| Paper i a felted sheet of fibers formed on a fine sereen from o water
suspension. When the water. drains sway, the remaiming fTbers musi be removed
from the screen and dried. Sheets of paper were made from disintegrated fibers
upon a flal mould before the time of Chirist and paper 1s still formed mn this fash-
jon, The only difference 1s between the comstruction of the moulds and the
trestrment of the fiber. Thus the fundamental principle of papermaking mvolves
2 hasic factors: the fibers and the mould.

2. From ancient tmes, Chinese papermakers had wisely selecied almost
all kinds of plants known 1o the modern paper industry, These plants give the
best fibers for the papermaking and are most economical in cost. The application
of chemical agents for sizmg, loading, coatmng. colonmg, and dvemng was also
kmown 10 them. The use of cheap waiter contributed oot only to the swelling and
bonding of the fibers. Water also increased the mechamical strength of the paper
Val, mould and presses used many centuries ago in China are still basie to mo-
dem papermaking. It also refiers to the process of macerstion, washing, lifting,
pressing and drying. Historians of paper agree that ancient principles and prac-




tice of papermaking are the basis upon which modern paper making machines
are designed and operated.

Wipaseciite Mo 9. Buimimmme iy 2-ro abiana npeLickeie, colepxa-
mee MpRNaraTeThiike B amofl i crenesedl cpansenHs.

Ynpasncioie Mo 10 Mpemrmalfime - A afan rexcra. Hs opupeaennux
BAPHIETON OTROTA YRASHTE HOMEP DPCAUIDNCHNS, CONSIMINLTD MPaEHIkHL
OTBET HA NOCTARTEHIKE BONPOC.

Did the manufacture of paper change over the years as compared o the
beginning of its development?

I It did not change at all.

2. It changed fundamentally.

3. The treatment of the fibers and the construction of mould changed,

but the basic techmque remamed unchanged: paper is still formed as it

was before the time of Christ.

BAPHAHT 2

Yopasicitee N | [Mepemunime mpemnokenis. (Hpenanmime no rpas-
MATHNCCKIM NPHIHAKEM, KAEoll HacThio Pl SANMIOTCN CHORA C OKOHNE-
HIHEM -5, 1 Kakyi0 fiy i 510 OROMHaNES BLMTONHNET, T. . CIVHBIT I D

B DoEETEAEs 3-r0 MHIE STHHCTREHIOTD e rmarmaa 8 Presont

Smmple,

6) IpEEHIKDM MEORECTREHHOMD WHERA MMaN CYIISCTENTRIREDID,

Bl OOEETETE e MPETERATEIRIT TANCWA WMCHH CVIICCTRITEN RO,

7




Nepeneame mpeanomerns.

I.  Several paper grades arc used for newsprint.
The cellulose forms the walls of the cell.

3 Dhgesters are designed for pulping processes

pd

Ynpawnenne Ne 2 TlepennmnTe NPEAROKCHRS W NEpeseTe Hx, of-
pamms sunMziNe HA ocoleniocT epesnta wa pycexnfi NIMK onpelenemal,
Il PAKEHHIY HMEHEM CYHIECTRNTENLIIM {IEMN0F KA CYIMeCTRHTENRAREK ) | CT0E-
My [Pl CYILECTRHTE IR MM | NCADE ONPEIENEHHE].

1. The mill will modify the dryer section and install a new headbox
comirol sysiem.

2. The stock preparation system inclodes several stapes.

3. The mill uses several wood supphiers.

Ynpaxrenne Ne 3. [lepenmmmwte npennomenns 0 nepesemure wx, of-
PAILIAN MAVMMANKE HA OCOGONMOCTM NEpesoan M PYCOKHA MK pamsy (ops
cTeneHel CPaRHEHEA MANATATEIRIWE i HapeTmil,

|. These [clis are dryer than those ones
2. Most of their work 1= concentraied on a new theme.
3. The dner the raw product 15 the better will be the end result

Ynpasncane Ne 4. [Nepermmmwre npeanomesms n nepesemsme iy, ob-
AR BHEEMARES A GcODCHHOCTI NepeRoaa ua pycoxil sImk BeoipeencH-
MR OTPRIATENRTRK MECTORMETHA.

I.  Some paper mills use pulp 25 a raw material; some others take pa-
per waste and make paper.




2 The paper machine consumes energy al any stage.
3.  The digesiers used for the sulfaie process require no special lining.

Yopaacweine Ne 5. [lepetmmunme NpeoiomenEas B NEPERUTE WX, 00-
paias sHiMaane H ocofieHROCTH NepeBUaH HA pycoxHi NIME chow if, one
(one’s), thal, these, those B paanmx SHAREHHIX.

L fitis by automatic control en the panel that the digester cover is
raised and ihe chip chute is lowered.

1 The drum shell consists of two sechions: the first one 15 closed, the
seconid one is open.

3. There are pumps that can deliver 6 % consistency pulp 1o the thick-
ener

Yipasnenne Ne 6. [epemmnmme mpejioseiii, (MIPeScmine § i 1a6-
nor W ppeMenMMe GOPME IMANONOB, VEANNTC WX WHQHHHTHR, OepeBeiHTC
npeIomEiL.

I, The web leaves the presses and enters the dryer section.
2. The paper will be calendered to improve its smoothness.
3. Heavy particles settle o the bottom of the vat.

Yopamnenne N 7 [lepersmime npeancweiind W nepenemime iy, of-
PRIIS FITHMEHAE B GCOGCHNOCTI NEPEROIN HE PYCORHN AIME NPEIOKeHRH ©

oboporos there 1§ (are).
I, There are two main types of wood pulp; mechanical wood pulp and

chemical waod pulp.
2. There is a great vat under the press

19



Yinpamnenne Ne B [lepomuunre 0 nuchkMenio nepeseinTe TERCT

1 The mtroduction of wood as s sowrce of paper-making fibors at the
o of 19° centary was 3 prest success whuch changed the furure course of the
puip md paper mdustry and paved the way for mass production of paper oa
modern hgh-apeed machmes The svaslabwlity and refatrvely low cost of wood
commpared 10 matcnaks wed before for paper makmg opened op new marioty and
Laxd the haas for the modern pulp and ey mdustry.

! Now wood 15 the principal raw matenial for pulp. Puip o the raw mate-
ral of which paper, papo-boand, some plasnes ad many other products. are
made All wood consests of the sune bawe parts: cellulose, fibers, ligmn, sugars,
rewins, minersl salts, and other substances. The task of the papermaker 18 lo
separte the fibers and to rearmange them in new patierns and n new combma-
tions with other substances for making different products. This may be
done by severl methods: mechanical, chemical, semi-mechameal and thermo-
mechanical The method chosen depends upon the type of wood used and the
requirements of the end-product.

3. Histotically softwoods have been preferred to hardwoods because of
thew prester fiber length Up 10 the presest ume, supphies of soffwoods have
been sdeguaie for pulp domand So the mumn task of the pulp ndwsry wus o
umprove the pulpmg of softwoods. Thas resslied in a hagh level of sechnology i
softwood pulpmg The rocem shorage of softwoods has made o sccewary W
e muowe lrdwoods. Today they ac i all palpang procases.

[scwrnms © TexcTY |
paved the way - DpoBomNE ByTh.

¥ opaamesae M 7 Bumumwre m 310 a0 NPLIIORCHRS, COATPRS-
0 TPHIArITEIRA0E B COEoR @ crencwell cpanivenn.




Y¥opasweune N 10, Tipowarafive §- 0§ afnan tescta Fs opusesewmay

BAPMANTOS OTECTE YICDERTE HOMCOD MpeUicmesind, CORCPuCMNETT Opusi it
OTRET WAl GOCTERICENA BOTROC

What type of wood 5 wod more often sow @ the paper Eanuiactermyg ™
Sofrwood because iy fiber lengrh s grester
Hardwood a5 welil @ soffwood

Hardwood because of the shorage of softwood

Ynpampenne N | Tepetunme npeanomesnm. Onpenemime to rpas-
MATHHECKIM MPAInaEEM, KAKol WAcTL0 PEYN SNASIOTES CAORE € OKOINA-
HEM =5, H KV {YHEINN0 10 ROHTANNE DUNOINIET, T. €. STyANT 11 0HO

a)  posnaTencs 310 i CARNCTRCHINOND THCIA I b Present

Smple.

) OPMPEAEDY MIOESCTRCNNOND THCIE IWEHN CYTICCTRNTEIRIONTD,

ul DI WS T T R T T O (LA WA O THRSCT mATET Rk

Tlepenctaric opeomcREL

| Maoden techaolopaal procemss oe oed & ths mill

1 The now cquipment processes wood quackly

I The new paper machmne’s productios snll start next vear

Ynpuxmesme M 2 [lepenmmmre apeisomewny B DopesesATe Wa, of-
RSN REMEINE ER CCODCHMOCTH nepesaaa ma pyockmil wEdk oopeacacsdl,

2




BEWPANEHAMY WMCHEM OYIICCTRMTOTMHMM (IEN0YED CYINECTENTCIRHWX]) H
CTONULHX NEPE] CYUISCTRHTENRHIM (ER0E ONpeasIcHNE ).

. The digester is ready for chip loading.
1. The difference in water level mamtams fiow m the proper direction.
3, Chippers copvert wood waste nlo chips.

Yopaknenne N 3, Tlepemnmmme npeaometns i tepeseiire ux, of-
s BHHMANAE R CCODEHHOCTH NepeBoas Ha pycckmfl FIMK payHrx dops
cTeneiel CpamIEHHg PIIArETEALELY ¥ Hapeuut.

1. Drver felis are operated as dry as possible.

2. The new paper machine 12 one of the wides! and fasiest

1 The more effective dewatering process is the greater dry content we
uhll.i::tu:iﬂ_ult.

Yopasuenwe N 4, Tlepemmmre npeanomenns W nepesemme ux, of-
PRI BUAMIINE 1a OCOBERHOCTH NEPEROAn HE PYOCKHA RIMN ISONE ek -
MM H OTPIETE MR MecTomMeiL.

. Some digesters employ indirect heating.
2 The shect remains in contact with the eylinder with no felt cover
3. Any logs are barked before chipping

Yipasueine No 5. [lepemumrie apeanomein i fniepeseiare nx, of-
PEITIAN BHAMAHNG M3 OCOOCHROCTR DEpeBOIE Ba pyccenft ek caom if, one
[ones), that, these, those & PaIMhIX THATCHIAX,

l. ©Ome can sée the paper products everywhere.
?  Board s 2 lammated material It may consist of two to seven layers

n




3, These experiments are more difficult than those in our laboratory.

¥Ynpasmenwe Ne 6 [Mepemummme npeanomeHns, ONPCAUTHTC B HIX 33-
A0r W EpeMERHLC OPME THAIMION, VEARHTE WX WifEMHTHE, Depencminme
e i Tar T

| The pulpwood chips are cooked in chemical solution and then the
fibers are separated mechanically,

2 This plant will install a new press section.

3. The wet paper sheet is dewatered in Ihe press section of the ma-
chine,

Yopamnerwe Mo 7. [lepenmmime npeatoaeins o nepese/iime jx, of-
PRILAS BHHMANNE HA OCOBENAOCTH NEPEBOAA Ha PYCCKH SIMK npeanoweiml c
nooporoM there is (are),

I. There is a tendency (o incretse the capacity of digesters.
2 There were no hornzontal rotary digesters at that pulp and paper

mill

Yoprmuewnue Mo B Tepermsmsme i nHCLMENHD DEPEREINTE TERCT.

I. Man has always had @ strong wish 1o express his thoughts in written
form and in pictures. But he has not always had & satisfactory material on which
1o do this. The pnimitive man drew piciures on the walls of his cave. The ancient
Babylonians, who lived in the land we call Img, wmote messapges on beavy clay
tablets and camed them from place 1o place. The Egyptinns wroie on stmps of a
native plant called papyrus from which the modern paper gets its name, The Per-
sians split the shins of onrmals, soaked them, scraped smooth, dred them, and
made parchment.



2 In Chima, m 105 AD a young scholar named Ts'm Lun added some-
thing new in the paper making progress. At this time the Chinese used silk and
bamboo as wniing matenal. Ts'a Lun began to experiment with the inner bark
of the mulberry tree. He transformed this material into pulp and added water.
The muxture dried in the form of flat fiber sheets on which messages could he
written. Tt was the first real paper.

3. The knowledge of papermaking was a secrel closely guarded by the
Chinese for several centuries. But eventually it spread 1o the Arabs. Tt reached
Europe by sbout the twelfth century By this time, mgs were used for pulp in-
stead of mulberry bark, bit every sheet of paper was sull made by hand, Only m
17949 the firt machine for making & continuous sheet waz invented by Robert in

France.

Yopamneane Mo 9. Tlpousralime 2- i abzan texcra. Bunwimwre nenpa-
mithHbE Faroa B gopme Past Simple. Qafire i siassris.

Vopasoserme N 10, [Mposaraime 1- § abzag rexcra. Ha mpirsenesisex

HATMANTOR OTHCTA YRISKHTC HOMEp NPCATOWEHNHS, CORSPURIGEro MpanHILAE
CTRET M DOCTRAIEHEMI BOmpoc.

What material did the Egyptians use to write?
I They wrote on the walls of the caves.

2 They wrole on parchiment

3 They wrole on papyrus.




BAPHAHT 4

VYopaxnesme Ne 1. [epeminmre npemnoenns. Onpenesme no rpas-
MATHHECKHM TPHIHAKAM, KAkON SACTRI0 PEYH SEINIOTCH CAOBS € OKOHWA-
AIEM -5, H KAKYR ryii KIDnG 70 OKOIMAIEe RENONINET, T, &, CIYERNT fH 0HD

A NOKANATEIEM H-ro mmm CMICTREINOTD il riarosa & Present

Simple,

) KON MEORECTREIIOND THENS HMEHH CYINECTRATENLMOM,

B) NDEEIETCTEM MPRTEEATCIRNNND MATENA HMEHN CYIICCTRRTEARMOND,

lNepesemme npeHmeHER

| The mills stock preparation includes several technological pro-
CRESCS

2. The modification increases the machine spoed.

3, The mcreases in pulp production & different mills are possible with
the new paper machines.

Yopasasome N 2 [Tepenammme npeanomeHins i nepesenme ux, of-
PALLAS nHHMIe B ocoBeHOCTH nepenoan I pyeckRil SEME oupencnesnd,
BRPUACIELY  UMCHEM CYIICOTRHTENRHEN  (UENONKE CYIMCCTRIRTEILMEX] ©
CTORAUDHY, MEPEA CYMECTRRTE LA | TEROS ONPEACHCINE ),

1. Cleaner surfaces increase paper quality.
1 This process contmues ai high roll iempemtures,
3. Cireater grinder capacity lowers pulp cost,

Ynpusmesne Ne 3. [lepemumime npeanosenss # nepesemne ux, of-
PaRUDE RHAMEAHE B8 ocofCHEOCTH NEPEROAE HR PyCeEnfl sy pmiaex hopu
crenenel cpaBMEt IHUTEIATERRNEX il Hapeymil.
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| Tho s=w techanlogy pves bigher wpood prodection o lower -
VESIMIENE COSIS

2 The new paper machine 15 one of the largest of i kind

3 The more wngredients include mechanical pulp the higher its vield
wall be

Yopasweoans N 4 |lpoommnne opeisoscans B NepeseINTT WX, 00~
B sESMENE nE COOCHROCTE (SpEROI NS PMVOCERH Dl Seoupete -
T TE TR, VT TORMTHIE

| Some paper machines are equipped with three presses.

2 There is no vanation of surface temperatuie during rotation of the
ey linder

3 Anydot s removed from vanous types of puips

Yipammenns N ¥ (lepermnee npeisomecnms u nopesciaTe M, of-
PRI SINMANWE B2 OCODCHNOCTE DOpCROa ma pycoesl rmin caom il o0e
(one”s), that, these, those » pammiy sHIERRLL

I Paper is the product that everybody knows
1 Now we employ new methods of work, not old ones

3 1r e thes cooking whach dissobves the resins and ghoc-like fgmn and
cases (he Fbens 10 separate

Yopasseraw: M 6 [lepermmae ipetionsnns, ONPEIEINTE B HME 13-
mOr § speseHiide opMM TERFUNOE, VIGDENTE EX NMJEEETHE, REpEREANTE
It AT

1 Scmi-chemical pulps produce stff products

=




1. Binders are required to hold the dry-formed product together.
3. The beat will dry the paper weh,

Yopasaemwe Ni 7. [Mepemmunme npeanowesds o nepese/pime ux, ob-
PRIAN BHMMARNE N OCOOSHROCTI! NEPEBOA 16 pvocknil fsk MpeAnReHR C
ploporos there is (are)

I There ure no modifications of mechamcal process at tus ground-
wood mall,

1, There were two machings for making paper: the foordnnier ma-
chine and the eylmder machine.

Yupusueime Me 8. [leperiimme i TRcLMeHID NEpeucnTe TekcT,

|. The paper industry dates from the beginning of the Christian era It
was Ts'sl Lun, & Chinese minister of agriculture, who invented the first paper in
105 AD. He beat silk and mulberry bark together and sereened the fibers from
water with a bamboo mold. This technique was refined by the Chinsse and kept
s B secret until the 8th century when it eventually spread o Arabs and wis used
i Samarkand.

2. The art of papermaking then spread through Central Adin. Asii Minor
and Egypt into Europe where it established by 1400, During this pened the basic
lechmiques remained unchanged. Fiber from many different sources were sepa-
rated and suspended in & val of water A screen was dipped into the water, lifted
oiit, separahng the fibers from the water. After the shoet of paper was formed, it
was pressed between felis and placed on & smooth surface to dry.

3, Many developments mcreased the production mie of papermaking, bot
the most important was the mvention of papermaking machines amund 1800,
From that date to the present, the same lechmgues have been made more effi-
cient, bat not substantially changed from Ts'sd Lun's original concepis.
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4 The development of the paper manufacturing is closcly parallel Lo the
developmen of Western eralizabon  Paper becamne an imegral part of the de-
weiopenent of ow calture

Yopusncune % 7 Burmmate i o siiaas TEECTE DPEIISEENEE,
eI CPMTIEITCTRACE B Ol i) Crenonch cpassraw

¥opassiewse ¥ 10 (lpossmire 2- 8 sfman reorma. H npascaensma

Wpaz. A JTRCTI VEEESTE WOWEP RpEiiomewns, CONCPREDCTT MEmAThauh
ITRCT M OOCTERICHINGS BOUpOC

Dud the mamufacture of paper change over the years as compared with
Ts'ai Lum technique?

| it changed fundamentally

1 I did not change at all

3. The basic techniques invemed by Ta'ai Lun remained unchanged

Yipansemse Ne | [lepememere spegoscmss (upeacTnre oo rpas-
MatEeCENY MPEISAKIM, EENDE WCTAA) PCYR aNAOTOY CI0RA ¢ OEDWRE-
e -4 B ESEVED VEIITER TT0 OROISNENSE BMNOINECT, T ¢ CTYRET N o6

3} NOSEMETEDCM 310 NI COMCTRCEND THCS CEMOaa W Proscat

Samrie

£ PN MADESTTRCHEOT U SR e (VIS TRATCILNC D,

#) DoUrRTEREN OPHTEE TSRO LMK WMCHE Oy IEC TRMTEIM IO

Tlepens aure mpeaiomemny




I.  Paper machine tests showed excellent resulis.
2 This equipment tests the quality of production.
3. The digester includes three screoning zones.

VYopanoiciwe Ne 2. [lepermmime npe/ioXcHis i NEpescante ux, o6-
Pt nEEMae 2a 0cobeRROCTR NopeROaa B PYCCERl MK OnpeencHE,
MHPUOKEHNMY  AMEHEM CYMSCTRIMTEMaihin (S0 CYIESCTEIMLERARX]
CTORIAR MOPEa CYMECTEHTENLHED (AEh0E ONpEAEnenne),

1. Fally automatic roll cleancrs are used during paper production
2 This system can perform comections even al the roll edge.
3. The bark removal s camed oul in many ways.

VYopasmenne Ne 3. [epemumime npegaosents i iepepemic ux, of-
pamas EEEMANNE B3 OCOGEHEOCTH TICPCBOA WA PYCCKAH AWK Pasimx dops
crenenel cpanseg MLTATETEILNLX i Hapeni.

L. The largest paper machines in the world are over 10 meters wide,
100 meters long and weigh thousand of tons.

1. The more additives this pulp coniains the more i 15 suitable for
photocopier paper.

3. This new technology is mare efficient than the wet process.

Yopoxacune N 4. (epennnmme opeAAnKeHns 0 DEpobaETe WX, o0-

OIS RHMMANNE 02 OCOBEHROCTI MEPeRoIn HE pyockith MIkK HEONpEaRICH-
MHWMHW.

1. Meachamecal pulps are bleached 1o some degree.

3




2 Neo paper mull produces paper withoet first redocng the raw mate-
ral 1o the fibrous staie.

3 Pulp of satisfactory quality may be obtained in any kind of pulping
process

Yopummewwr Mo 5 [Tepenumere opemcEcnns W neposeIETe Wy, of-
P EHAMANNE M OCoBCHMOCTH CDCpCROE 13 PYCOEME MIME coom i, one
[one’s), that, these, those » paEds aYETREL

1 Oee cmnot enspme our bife odey withomt paper

T It s molecular anracthon of the: fibers that holds the paper sheet 10—
vether.

3. The troes of the contferous group yicld long-fibred pulp, those of
the decaduous group vield shon-fitwed poln

Yopammernae Me 6. NMepenwmme npeammsnin, oOpeieinTe & Wi 13-
S0r W epeMeniide OpMI TARIOAOR, YKEEITe 0% IIERTIi, DepeseinTe
OpesmeEN

1 The xnml contmuous process starts with the mtake of chups
2 Usually timber is barked in drums and chipped m chippers.
1. The paper shect will be formed 10 the air

¥Yipesncwse N 7 [lepermmme mpessomewn § DEPESCINTT ML, 05—
TG AN B OCOEHEACTH DEPERGL Ml PYOCERS DNE npEeEeHEl ©
ofioporos there s (are)

I There arc two sysioms of pelpmg: ithe cold-acxd sysiem snd the hot-

acd wvsiem
2 There are many pulp and paper mills in the North of Rossa.

i 1]




¥ opaamiesme Nt B, [locpenmmmme @ nMCRMENHD NEPEREINTE TORNGT

I From ascent e, vanoms vegetsble fibers were usad o raw mate-
mal fox papermalong Almost all planiy produce fibers, bui onlv those winch s
malsble rich m cellulose, casy o ool amd cheap m onst are mos smiable Es-
pecislly poodd are those plants whach costain great amount of long cellubowe but
fow benching snbstances winch mest be chminaiced m the process of macoration
These matenals mcinde hemp, cofton, sae, bamboo, flax, mme, bark of mul-
berry and some others Hemp and cotton are prohably the bew because they grve
e highest viclds of pure Fhers

2 The use of fresh plant fibers as raw matenal was apparently unknown
in Ewropean papermukers when the an of papermalking was miroduced m
Ewrope in the middle of 12th century. For over 500 years afier introduoction, all
paper of occidental ongin was made from linen or colion rmgs or & mixiure of
ihiese second hand fibers.

3. Afier the bepnnmg of the |8th century, as mgs gradually became less
mailable and were no loager economsc material, Euwropean scientists looked fior
sobstitutes i order to meet the increasing seed of the paper industry. A gread va-
ety of vegeeation. mohmhing hemp. bark. wood, straw . was tested though these
mtenals had shemly bem @ e m China for many centuns. Fmally, wood
puip wi wndely adopted mnd mace 19th contiery hos become the cloef e muale-
rial of modern paper meugiry Becmese of limitatson of forest resowrors 8 Cines
the wood was bt unired for paper Even woday. the use of othar matenaly than
wnod B engomraged

Yopemsesne N 9. Bunsmere w 1o afians Tescra npeanosewies,
COBETIREMNGT MWL ITCTRANE B 0RO W) CTENSWEH OANHCHICE

n




¥opassenme Ne 10. Tipowsrrafire 2- 0 afmn vexcra. My opesesenmas
BIpEENTOS CTESTE VAENHTE BOMED MPeiicEesHs, cojcpEsnon pesetnall
OTSET B3 BOCTARAENEL BAOPOC

Why did the Enropean papermakiens sse oaly lmen or cotion rags for the
Esnafacterng of paper?

1 There was no other rrw material m Earope

1 Linem and cotion fibors are the cheapest raw materal for the paper

emnulactunng
1 The Emropesns did not know the use of fresh plant fibers as e

matenal for the paper manafacturning




KOHTPOUTLHOE 3AJIAHHE Mo 2

Jima roro srodd TPARKALHEG SL0HETE Stmree N 2, weobxomMo ye-
BONTE COCAVIOMING PAINENL Kyped Arasickin s
1. Brao-speacHnsic fopss TRAromm
&) akTeREsE danor - dopa Simple (Present, Past, Fotere), dopss
Contimuous (Present, Past, Future), opuu Perfect (Present, Past, Fu-
fure;
) maccummnil wanor — dopun Simple (Present, Past, Future), Ocofen-
HOCTH TIEPEB0TN MICCARALY KOMSTPYKIDNE f pyccii sisx
T Momnnsee rimrom-
i) MOTUTRNLNE TAArOUTE, REPRREIITHE ROIMOBHOCTE: can (could), may n
IKBNEANCHT FIArnd cin - to be able;
) MOSIATKHEE THAMIR, SAMPRKEONHE AOIRCHTTROBARIE: TS, & T&-
sumaneirs 1o have + o+ nl, tobe + 1o+ ol | should
1 [Dpoerde semrmue gopus rmarm Parbople 1 (Present
Participle), Participle 11 (Past Participle) » dryicemion onpeacrcimg, obeToamem-
cTha, acTi rmaronssore ckaryesoro, Gerund — repywmil: npocTe thopsis,
ey TN B I Ae

Henonsavitre enemyonme oopasiiy munoTHeRRE yrpasms,

I. Obpmen sunomiesin yopamnesis Ne |
1. Recently these engmeers have de- Hemasmo v seseseps paapaboTmn
veloped a new produchion line HOBYI0 POMEBOACTRERHYIO TR,

hirve developed - Present Perfect Active ot raarona to develop
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1 Yesterday he was readng all day Haepa on Suan nemdd sems
long
wan rousding - Past Contimoous Active or riaroas o reod

3 Odfipeen manoancsns yopasmcns M 1 (Cw mofmeny M 3)
11w okd shous o ondy yesterday | e peccemaan o6 yrow Tozas wee-
-
was old - Past Semple Passrve o1 rsaroas o el

2 Thea mew dncovery i moch spokep | U6 viom nosow orspreTan wmoro (-
bt L th1]
s apoden ahowst - Present Simple Passivie ot raaroms fo speal about

i mehl{mﬂmh 17)
| He gan (15 ablg o) speak English. | O mookers (ymeer) rosoparms o=
iy il

2 They had to wettle this question. Chent grgracyins Bedan PELIETE FIOT 8O-
oS

4 Odpmocu sunorsors yopaescrss N 4 (Cw Tafaumy 5 §)
1 The swlent fmadwme 3 newspaper & |Crmwrm1-l
readeng - Partcaple | o7 raarcsa e rnad, s drysmen ompe ey
1 (While) readng ths article we | g Ty CTITMO, v ymATN MmCTO

learmed many new s oms dastor
(Wil reading - Participle | o raaroas o road, o dyoomm odcrommencina




3. The lemer was written by my TTrino Gu0 Harmean wosn fpa-
buther o

writem — Participle [1 o7 rasrons o wrile, BXo0SST 5 COCTES Coommoll FErOMm-
moft hopuss 2199 ofpeossnn maccEreor @aora s Past Simple

1 Oifipersen suncessesms yopesncwo M 5 (Cu tafmary B 6)
| Ecading books o escfid | Yarrare wEmrw ( NTCHRE CHNF | OGEING.
readiny - repynel O CENGED 0 e, 8 SR DO EIReTD

1 We ennch our knowicdgs by el | M ofiormmaes ceos mms, man
(g bowks KHNTE (¢ BOMDIELD STCHER, TITHRCN

Lo wmmmm-mm

BAPHAHT 1

Yopasnewe Mo | Tepemmumre Mpetsiaeius, (pelsmume & inm 18-
Jor u spoucHEME fopMM marason Yeore o eneremess [lopeseaa
I

I This year the factory bas started the prodecton of 2 new grade of
papes

I A rypecal poly asd paper gl = operstng some 355 dows por vesr
] As mcyese @ fbnlistos will lead o moesed bondheg of the pa-
per sheet

1




¥ipamwerne Ne 2 Tlepenune mpeasoscins, oupcacingT & Wi -
0r W spesewiase opuid TAETI0S. Yioxente w ungumwrims  Depescanre
AT

The propertes of the paper are mfluenced by refinmg
Some wasic papoT B pven sl chemacad reatmens
The cookmg = Eilowed by careful washung

L

Vipaarcwee N 3 [eponuumre npeasoscwns [ logsepesere § -
B W AL MOIRTEE TR N oo wansasewt. [Ipouomrems nepesean-
e

i, I asuporhester = msed o hemt ihe web, it is to be cooled i the

condensation emperature

1 Today any kind of fiber can be uiilized 1o make paper.

3. The water squecaed from the paper should be absorbed by the felt

which therefore has to be porous.

Yupassierie Ne 4 Tlepemumre npexsosenun. Togwepomme o wio
mpeacTia # onpeacse ix gooamuo . [Tpeasosomy nepeseprie

I The knots, chips and uncooked peeces of wood remaoved from the
sk o oed B facks

1 They wnd the cxrhng recovery fysiem

T Selhw donde when dasohed o waser, forms a secak aod whach
rescts wizh bgmn

¥ rpaaerme % 5 [lepenmmmre mpeoncums [loysepaanre s W re-
sl w oipesesTe oo dynapnn. [lpegsasing pepeseINTe.




1. The process of removing fibers from the solid wood s called “pulp-
ing"”

2. Stock preparation includes systems for broke handling and cleaning
of mixed stock.

3. The main collecting beh is used for conveying chips into the feeder.

Yopasiiessne Mo 6. [Teperminmeme u MRCuMEniio nepeneInTe TeKcT.

Chapping

I. Clupping i the forest has many advantages There are tree chippers
which lift up the tree, swallow 1t at one end and spew chips at the other end. But
at the same hime there are p fow disadvaniages in this operation. In the swallow-
ing of the whobe wee, the bark which s undesirable for pulping is also ground up
imnfo chips This causes darker and dimier pulp and makes the bleaching problem
more difficuli. Mevertheless, the disadvantage 15 overcome by the greater yield.

2. Bul the manufscturers prefer 1o chip logs ot a saw and woodworking
mills. The chipper MID=05 is one of the recent models which cut wood nto ac-
cepted (orcopruposasueil) chips The main parts of the chipper are a chipping
mechanism and a dnve The chupping mechamism consists of a cutter disc with
twelve chipping knives on it. The cutter dise is driven by electric motor, The
wiod 15 fed by a conveyor mto the chipping zone where it is cut into chips The
guality of the chips 18 affected by a special mechanism which discharges the
chips without shocks. The chips pass through the slots under the knives 1o the
back {resnan cropowa) of the disc and then ilwough the window located on the
back side of the chipping mechanism and the chute lo the receiving conveyor,

Yopascmerme Ne 7, [poawraime 2- f affan, sumomame CEnte 5 -
CHROM 3007 W DEPERSIHTE X,

i)




Yopamucune Me 8. [lpowarrafire |- § sfan, nepemmmite mompoc #

TRCR WO OTRETRTT HE BETO.

What o5 the disadvantage of chapgeng 1 the foress

BAFHAHT 2

Y npamncame N 1. [lcpennumrme npeasomTHEN, GOPEICTITE § HNE W
2or W spewssonse (opus raaronos. Yemere ux wsjemmrusi. [lepeseanre

MPEAIOMENHS

I They had proposed numerous theories 1o explain chemical reactions

of the pulp making.
1. The start up of the new paper machine was attrmcting general anen-

Ehisn.
3 This pulp mill is increasing the capacity of digesters.

Yopmancane Ne 1 TlOCuMmmnTe MHEAICECHI, COPCICINTE B WO -
B B SpCMIMELT SOPWM [INOEM YamETe n aseenresu  [lopeseaene

[ sea—
| Papo okl wes dommated by nowspno

I These drpesiers are operated with one chip sapply sysiem
3 The propertes of the paper & affeciad by numerows facwors.




Yopasweune Ne 3 [epenunnrre npeasomena. [Tommepeunre » ooe-
208 51 MEe wosenall raaren e ere sansascrt. [Tpemomesne nepescan-
™
Chgs bave 1 be of wmiform sine.
The remasnag hynm can be oaadurcd and reewed.
Harier knrves shoald be changed theee of (owr timcs 2 day

bl bl

Yopamoncswe N 4 [epenmmwre mpessomeran. [ozeepsmnre 5w
TErECTES W CRpe3eTTE B dnamneo | lpessoscann nepesc e

1 The dipester is covered with a coml conisting of cement mined with
v fiti

2 The consistemcy of the stock bewng refined i3 very importam when

determining the cutting.

Yopancieme Ne 5. MTepennumeme npeanoreins, Toquemanmime n miy re-
Pywasil n onpeseTETe ero gy, [peanowenns nepesamTe

1. The paper should be blenched without damaging its strength charac-

;

2 Exractng of weter mies abow m bour
1 The peneral method of making poper & esentully the same for all
tvpes of mactsnes

Yipannceme N & [lepenamare o MacLecinn DEPESCINTE TERDT
Croundwood

I Any process of pulp preparation begins with barkone  Hark o remirved
im big steel cylmders called bariong drums. Logs tumbile agamst each other and

w



& & result bark i stipped. Another common method i using powerful jets of
walc

2 I bark is mot removed, we get darker and dimer pulp The bleaching
of sach paip w very difficull. but thus deadvamage » overcome by grester vield
of the pulp The techaology unliyng the whole tree 1 already known 2od & ased
o mars malh

1 Hut @ the maponiey of pulp snd paper mills bk is remowed Adler
hark e (1 rhe mechamcal process ) the gnndmg sones gmd logs o L gum-
mises of waler snd rodnce the logs to fibrows sate The compontion of the me-
chamcal pulp (proundwood) & practcally identical with that of the wood
(roundwood made from fresh wood o of hght vellow colom. One doadvantage
of groundwood pulpeng 1 that the grinding of fibers weakens them The pulp
produced by the mechamcal process is infenor 1o that produced by the chemical
process it is used in makmg those kinds of paper where the highest qualay s
not demanded and the price 1 principal considerntion,

4 Mechanical pulp is much cheaper 10 make thas any other form of pa-
per pulp. In the first place, only abow 3% of rew matenal s lost, as compared 1o
0% wn the chemical processes. Secomdly, there mre no chemicals required Fi-
nally, ibe cquipmeni necessary for making mechanscal pulp s mach cheaper.

Yopasncsse M 7. llpowralin: - § sies Humsmere a seio mpe-
sacTus (Partcaple (1) B posn COPCASICHMS # I "GCTE THSMTOTLHEDT SHOWHE.

Vopamwenme ¥ B [ipossraiive 2- & afcas sepemmmre sompoc o
CECRATRERT TTRCTRTE A BT

What 13 the drsadvantage of the presence of the bark in the goundwosd



Yopamucene ¥ | [lepermmmerre npeisomcsns, GUDEIEINTT & HIL 8-
o w spesemoss Sopus rImToe Yoxmere wx wedemnTess [lopesemire

e AT

| The dry formung method ke been the sibyect of oumerous re-
searches for 2 long time

1 Now the manmfRCTIREN T CHTYING 0w oy operation on & om-
mercal bass.

3 This paper machine will operate at hgher capacibes.

Y opasciere N 1 Tepesnumime Apeaiomeii, ODpeIenums & HiEs -
nor W oapesemie dopus rmronos, Yeasrre ux wioerns. [lepesenre

[ SRS L

I Spocal mienbon wis given 10 water cleaning.
1 The strength of the paper s positively affecied by imcreased refin-

w =
1 The tanks wese wsad to sccwmnalate salfur dronide gxs

¥Yrnpszmenne N 3 Tlepemmure npeasoncmn [lorepomre 5 o
aow W1 war okl IS L oo wassgesy  [Ipe saomeewn fepens s

"™
| The puip mifl must be supphed with clesn cheps of wmiform s
2 Thas pulp i 1o be prodeced by 3 chesmncal process.
I The capaciy of the screeners can be regulated according to produc-

L

il



Yopamvemwe Mo 4, Hepemuwure mpeancaednn. [logsepomre B iHx
IpHEECTION 1 onpeacre wx dyrxmeo. Tipeaiosenns nepessHTe.

I Wire-covered cylinders revolve in vats containing fbers suspended
it water.

2 The dnm is rotmted causing the logs 1o tumble over one another

3. The barking 1= accomphshed in long cylindrical steel drums known
an barkimg drums.

¥ ipamsenne Ne 5. [lepenmmurre npegnoxermn. [orepkesnme s wix re-
pyumnii B cnpenennTe a0 dyninoe. Tipeanomesing nepeneinme.

I Thess pulping processes cannot remove all the lignm withowt de-
prading the carbohydrate fraction.

2 Mmntaming a canstant losd on the stone is important

i Reducing the raw matersal to the fibrous state is carried out by me-
chanieal or semi-mechamcal means

¥ npamcicitne Me 6. [Tepenmuminme of (ichsEiiio DepenEinre TEKOT.

Semi-chemical process

I Semichemical process of making wood pulp combines mechamical
gnd chemical methods. Tt was developed particularly for the pulping of hard-
wonds and has many variations. The pulpwood chips sre cooked in & mild
chemical solution and the fibers are separated mechanically. Semi-chemical
puilps are wsed in making cormugated paper boands and other items

2 In esch of the chomical methods logs must be chipped before they are
cooked Rotating knives cot off chips and a convevor belt carries them either
storage or 1o the digesters. These digesters operate on the same principle as a

2



kitchen pressure cooker Wood chups o chemucal solubon are cooked with
sicam, until reduced 10 wot polpy mass b o thes cooking winch dissolves the
resms and hpmia and canses the fiber W soparste.

3 The dipesier 13 a cylindncal vessel with 1op and bonom comscal beads
It = momted 10 vertcal poston on fow sppon cobenos The upper charnpng
pipe & Eovded with on csdy removable mockmmred cover For provesimg
clogping of the crculaion sysiem. the dipestor has throe soeemmg mrees The
dipran equpmeny siso oxciudes » siesn dup packer. 2 oollector for dipester
washing and 3 wpecal coilecor for pulp washmyg owt

Yopammenme Ne 7. [lpowwmadite |- 6 ofFan, susimomere rmrodss 8 me-
CHRHOM SIAOCT W TEPEsEIRTE Y

Yopamnenne Ne 8 [lpowsrafre 3- A sfnan, nepemumwre sonpoc W
MUCKMENND OTRCTLTE HE HETO.

BAFHAHT ¢

Yopawewoee M | Licpenuumes Apeiscaomen, GOpelcsnTT § ML -
s @ epouemmst $OPML IIOI08 Yeaaxrs e medmearems | eprascerr
e LT

I A that moment, the mill was using unbleached groundwood pulp

for the mewspnnt preparanion.
1 Water has dramed through the wire cloth of the cylinder machmme

Ei



3. Pulp and paper mills vary greatly in design.

Yopaseme Ne 2. Mepenwnnime npenomenin, OOPEICINTE b HUx -
for W spescimEe hopuy rraronoe. Yiaosre wx undamemase. Tlepesemime
NPEANORES.

|, The chionne stage is followed by bleaching with sodium hypochio-
nie

I Waste wood is usually passed 1o the boiler house by conveyors.

3 The press section was equipped with two new presses,

Ynpasaucure Ne 3 Flepenwnmre npeanowenus. [Toguepsconre & gaw-
D0M T H MORATIAMA FErodt i ero Saeneancat. [peascaenis nepese/-
Te.

1. Water that is thrown back can be harmful to the sheet and has 1o be

evacuated.

2 Saturated steam should be used in this operation.

3. The capacity of a mill can vary from 50 to over 3000 1ons of paper

product.

Ynpammeraie Ne 4. Tlepemmmmire npemnoxesmy. [Togeponme o mix
TPISACTHA # ORpesemme mX gynximns. Ipenoseing nepese e

The fibers ehingng to the ware surface are carried ou of the water:
All the substances contained in the wood are retmined.
The knife enters the log cotting and splitiing 1 ai the same time.

Ll Pl ==

¥opassenne Ne 5. Tepemmnrre npeanosenns. TTomuepionme » umx re-
PyEnsd W onpeagarme ero gy, [Tpeaaomesn nepesemme.



. Small chippers are used for converting wood wiste Fom sawmiills
into chips

2. Mechamcal pulping can be achieved by grinding or refimng.

3. The cost of collecting and sorfing the waste paper is greal.

Yupasoienue Mo 6, Mepeminme i (NCHMENHD NEPERETTE TEXET,

Chemical process

. In the chemcal paper making process, wood fibers are separated from
their tignmn binder by cooking chips in any of the chemical solutions. The most
common chemical processes are: the sulfite process, the sulfate process and the
SO process.

1, Paper made from hardwoods by the soda process has good printing
qualitics. Hardwood fibers are much shorter than softwood fibers. When pulped
by this process and mixed with longer fibers, hardwoods make high quality
magarme and book papers.

- 3. The sulfite process is nol so popular now. The sulfate process was
ongmally used mamly for the pulping of softwoods, especially pine. Now this
process is used in polping both softwoods and hardwoods for papers which are
used for wappings, bags and other durable papers requiring strength.

4. No motter which of the chemical processes is used, wood pulp re-
quires additional treatment, washing, screemng and sometimes bleaching before
it can be converted into paper. Washing removes lefi-over chemicals and non-
fibrous substances. Screening removes dint, uncooked or unbroken pieces of
wood and separates fibers according to size. Bleaching gives pulp the desirable
deyree of whiteness.

Yopasuenne Ne T Npouwrafime 2- 6 afoan, Ss6omeme @ Bero opE-
unctin (Participle IT) & pasn onpegenesans @ oberesmenseres. [epenemme

45



Yopamwenne N §E lpoamaire 4 0 o, Oopenmubime sOmpo 6

What are the fimctwms of washing, screening andd bleachmg?

¥ opuooscams N | Tloprommmoe apoisoscme, oupeIcmTT § ENL 18-
Sor W spouckbe GopuE raaroaes Yoaswre o wdineerie. Tepesemime
ITPELICHENIA.

Carbon steel has high corrosion remstance m explottstion.
The frction botween the wire face and waier wia moving the fibern
The clap scroen wnll scperais cversoed perixics

i =

Yopassenme Ne 1 [lepeonmmie npcisomesnn, ONPEIESHTE § {0 i@
Aor W spesciitde dopas roarasos, Yessome s anduonrman. [epesemime
ipeomene

|.  Esch refiner o powered by a syachronous motor
1 The vission were showa the mosi ahanced producton bne.

F Meomon was made of spocnl charsciermncs of ths appersin

¥npamaienme No 3. Nepemwmmare mpeanoxemma Moamepomme s cw-
A0S BT 00 MOSATRE] FaRran Wi ero ssmanent. [pensowenie nepeneini-
e

I Phowcopier paper i 10 bave excellent brightneds.

&



2 The chips should be packed together as closely as poasible
3 Specal kinds of board may be manufactured from waste paper

Yipmawemes Ne 4 [lepermmare npessosenmn [orepssre 5 mwx
EpMECTHA § onpLETETe B Gryeanme [lpe Saasiins ScpescIETe

1 The das 5 provided with three o more kirves set on eqoal distance
wpart

2 The chups are borled with vanouss reapesss exracting the substsnces
comtuned m the wood

1 Unng the nrw method they produced o paper of high quality

Yopamwcaws N 5 [lepamiimne npeascxcmm. [lossepomme s i re=
pyianh u onpeacaute oro dyinaono. [lpeanomeing nepescurre.

1. Groundwood pulp is produced by chipping the logs and grinding
ihe chips between disce.

1 Elimnating din and admixtures is the main task ot this stage

1 Thes method of grinding 1 most efficient m removing whole fibers
Froum the wiood

Vipawncres Mr & [Mopormmmm ¥ MICLMCHRG NEPCRCTATE TERET

Dy process

I A rxitional method of papermakeng o callad 2 wot process became
waltey 1 an actrve partcipast of the bane sheet-formng cperation From %0 w
60 cubic metery of water are peeded to manafachee oor 1on of peper Al presest
thery are some other ways of paper menulactare that do nof vse water, one of
these methods o called a dry provess The idea of paper sheot formation on the

4T



s screen willshul water wis rexiizred = oowr commtry for the first tune m 1930
Sence thes the princsple of manutacnae of long fiba paper was developad.

1 Today any kind of fiber can be used 1o prepare pulp by the dry tech-
nology of papermaking To produce paper sheet papermikers use vanious paper
machines. The sheel (web) is lormed in the medium of air, Fibers are introduced
mhe o speceal serodynzmec chamber focated above a continuously moving paper
machime wae

¥ A him laver of fiber o formed on the srface of the wire as & resalt of
pmresmure difference produced by a fan from both sides of the wire former. Then a
specinl suchion device picks up the web mnd transfers il 1o another anit where
some kind of binder 15 added 10 the paper sheei, The process 15 finally completied
when the paper web o pressed oo and dned by meams of ar jots m a dryng sec-
son Thes pepermakmg technology s more efficae thae the wet proceix B doo
nax pollate the emvurnmnent and does Bot pecd complhicated equipment

Vopawenne Ne 7. [powsraiine 3- i afam, bunmmmwre wi nero mpi-
nacrun (Parnaple 11) = pooi onpeacnodns B B3N WEcTH [EMTELE0E dopau
[lcpemeanTe W1

Yopaawemwe M 8 [lpowwrsiive |- & afan. mepemmumne soopoc @
INCLMENND OTRETLTE U3 BETO.

Why are two methods of peper manafacturing called “wel process™ md
“dry process"



KOHTPOIBHOE 3IAIAHHE N 3

[lan 1oro wTofu MpamCIMEO RO SUEEEe % 3, necSroames yo-
BONTS CRLTVICHERE PaiICT NYPCE AT TSCus aman
| Hedessres Scple infinitive Actrve o Pascive Hademuras o po-
an 3) corsesamers. §) corTammoldl wacTe copvesoro, §) copese-
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pesoa Tipammsn COCTaraTeasinio | YEIOsHorD) IRIONCHIN: -
o to be B Gopue MIOESCTEENION WK [ Were) TP N
IEM B EBIICTRCHITOM WICHE, ITEPCHN B GECoORIHNOM YEIORNOM
PESUHREIEN.

W

-
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e be verd — Simple Infimstive Passive » poam onpeaccre

3. We must work hard 10 masiey Eng- | My sommne sosro paboram., 1ol
tirh OAIAIETS AN TRECKHM CIMEOM

P




to mazter - Simple Infinitive Active B pork 0GCTORTENACTRA LIEIW

2 Obpasen numosmserms ynpasceerna N 2. (Ca, Tafinuuay Mo 8)

1. We expect her to come tomamaw.

1WMW-

her [0 come — CHTAHOE AGNOANEHAC NOCNE FRANNIA expect

1 She is expecied to come tomormow, 10nmww
she 10 Come — CAORHDE NDANCHALITEE NOCHE FIATONA IS expected

3. Ofpasen ssmonsenma ynpassenaa Mo 3. (Cu, mafimingy Ne 5§

| The work being over, we went
home

2 Petrov helps me with my English, |
Melcitia Hid vt —

Koraa palora saxomuunace, sul iio-

[ ol

[NeTpor noMOEET MG © METTRACKIM,

& nomormo ey 1o MaTeMaTIE

4, Diipazen semogsesn yipasyciis Ne 4 (Ow. rabmoy Me 16)

I, I he gives you the book, you will
tead o

2 I he were free, he would belp you.

3. Had he known about 1t before, be
would have spoken to him.

Ecom on agT oM KANTY, DR JpODE-

Eemn (2 on Gun caobonen, on nosar
4 nant

Ecam G o yauan off srow pamiane,
01 NOTOBOPID Gl © MM



Yupammcame Ne | [lopcimmmTe npeAsOECAnn, NOINCPKHITE Sonjem-
THE, yiusare cro grvmmmo. [lpeanomesms nepesemine

I.  The stock i screened and cleaned 1o remove any din
1 The size of the log to be handied i a drum barker poeds 80 be con-
tralled

3 To xhuewe pood resulis B possible & the prosent stage

Yupaxncine N 1 [lepemmnm npoaiomemms, DOMMCHKINTE CHORI0NE
notexanice W cnomiioe poudinesne, [lepescaure npetsumerns, obpais
RIS A OcofeHOCTH NEPEBOI VTaInT coucTRy R

1. The masafactherer wants the machme o produce 3 amform web
pd .Wﬂh-hﬂln"d‘uﬂn
2 The pulp bleached o less likely 10 yeliow tmer.

Vipasmicmae N 1, [lepenmpare npeasomemnn. [lomepanmme wemns-
camudfl mpiraeTiil pbopor, Nepeseanre ppesmomenin, ofpumas psMaie
A ocodenmocTH MEpesol VeiaHEol wone Ty

I The emporsture mOrcasmg. te e of Opermbon mOTESSS W00

2 Moden dyprsten s continmons verbeal columss, with the: chign
descendimg down the columms.

3 The coating operstion may be performed on the paper machine, the
waler being an integral part of the machine.



Yopammoane N 4 [lepermemsrs & hepescone opetaamsunm, ofipasan
EAEEIRET W LT YO, PR O, P i

I [Fihe fibers were not diluted, they would make a very lumpy paper.
2. s grade of pulp has the necessary treatment, it will be perfectly
usable

3, Were the losscs of fibers less mgmificant. we could wae this new re-
Fines

Yopomoee N ¥ (lepommeTe » ECLWTRD CpCee INTE TEECT

Cooking

1 Methods for cooking the chips can be divided into two basic types of
operabon haich and cominuows. The beich operations are carried oul in 3 pe-
cml tank that allows the chups 1o be fed m 2t one end and cocked pulp to be da-
charped 21 the other.

1 For the baich operatyvon the chips =e loaded mio & sesled mnk oalled 5
dgmszer. The cooking bouor beng charped into the dipester, the pulpng opers-
fion begma. Al the eonclosion of the cock the digester 5 emptied and refilled for
the next cycle To ensure a continuous flow of pulp for the subsequent opera-
tions, it is generally necessary for a mill 10 have several digesters mounted nde
by sedc on ihe cocking room floor and opersied with ooe chip supply mnd one
bgace sapply vysem

3 The chs @t delnered 1o the chip bun from the chp sorzgs @rea fok-
lewng the necoary soecng oporenom. when 2 & denred o charge or Gl &
digester, the hd s removed from the digester, the chute s placed m position to
filll u, umnd the chips are dumped into the digesier. It is desirable to use a chup dis-
tributor to spread the chips out 1o ensure level filling of the digester and prevent
bridging or formabon of dome-shaped piles 1o the digester. It s nocessary for
the chips 10 be presicamed The prestizaming o knows 1o take place m the ds-
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gester by opening the steam valve leading to o and blowmg live steam in the
chps

¥ opasmewae N 6 [poweraiite 2- B afoan @ asmemmme o wero mpea-
ATEERC C RCIASECEWRY TPEac TR odopoTus [lepese e oo

Yigaunceme N 7 [lpowersire 3= @ afon @ sumsmwTe 10 seT0 npes-
Aumsmee (0 OwoeEwy nojaeagmey [leposcantt oo

¥ opazoscume Ne 8. Tipowarraine |- @ afsan » oreersTe m ponpoc

What i the difference betwoen haich coolong and conninoous cooking?

BAPHAHT 2

Yopaswense N | [lepenuumme npeasoxcums, DOIMEPKITE wudsimm-
TeB, yRARETE of0 hiiisen [Tpeiwmcmes nepessmme

I The mil kamed 1o comtrol the ennumaons of mplezsant smelling
=

2 The sack = sew throegh screems 1o remeve foreipn maerals

3 The basc fumcnon w be performed by the wet end of the machine =
10 form the web of paper

Yopasscmse N 1 [epenwunrre npeasoxsn, SOCHENNTE CATENCE
noEeENIEe W CoomEoe sonomome. [lepescaint opeanomcsny, ofipemas
BIINMANAE 3 COOOCTIRGCTH NEPCROLE VES LML EDCTy kinil
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1 The ware s cxpected fo wear and o be repisood

1 Some shon fiben are know io Gl in berwomn looger fhers and m-
croasc the srength of the web

3 We know the fibers produced by sulfite process 1o be cream
coloured.

Vipsanewne N 7 lNepermmmarre npeposeme [lomesponne wesass-
crws etV ofopet [kposcgete aperwomErass, obpEmsY BEWURERE
=3 oondierieTi Depest I yraasnoll KU TV

| The pulping operation being carried cot, the digester is emptied ind
refilled for the new cycle.

2 The two-wire machines use 2 forming wires, the waler hemg re-

moved from both directions

1 Thka tvpe of pulpes = oporsied contmgoeily, with waler and palp
brang added and defibered siock beng removed constantly

Ynpascine Ne 4. [lepemmznme # nepeseme apeasoaemi, ofpan
BHMMAIHE 118 DEPCHO PATHMT BIACE YEAOMTMY IUIATOMMMY TpeTsa .

1. 1 the ligrun were removed from a pisce of wood, its mcrostrectural
patiers woukd remam

2 f the weh 15 placend = contact with o diver G, the Gber oo the sar-
e om the web will dry and sk @0 the drver can surface

3. Could these losses be avoided, the press would be used

Y ipassere Ne 3. [epenmminme n nnesMesno nepeseanme TeNeT




Prepamation of stock

I. Stock preparation operations are broken into n series of steps sepa-
rated by storage moks. Stormge would be useful o mainiain supply if mechanical
problems occurred. It also is needed to convert the flow from a batch pulper to a
continuous flow for the paper machine The blending and melering step may
alzo be operated in batches. IF the grade of paper being made on the paper ma-
chine is to be changed. the mixture of stock being prepared must be changed
first. The change s usually made by stopping the blending and metering. 1f there
15 a separate blend tank, it 15 emptied by pumping all stock to the machine chest.

2 From the machine chest the stock flows to the paper machine. The
congistency regulator aod & meter control the flow of fibers to the paper machine
and help to control the basic weight of the paper produced. Magnetic flowmeters
are known to be commonly used at the presem tme.

3. The jordan refiner used at this point in the flow is designed o favor
cutting of the fikers. Cutting may not always be the most desirable form of fiber
treatment, but il 1s one most useful &t this point. Cutting will have a great effiect
on the (ormation of the paper. The stock Mowing through the jordan is generally
ahout 2% consisiency which is another factor that makes the jordan a cutting
machmne,

Yupawaenie Nz 6 MTpomormafime 1- - afsan s amiaimme npeiiometisn
£ yenoaihiM mpETens. Mepeseanme wx.

Vipasasewwe M 7. [pousrradire 2- § affaan # Bamsmime npeinoxense

Yipamsenne Ne 8. Tpowsradire 3- | aluan n omeeThie na »ompoc.

Why 15 the jordan refiner used ns o cutting maching?



BAPHAHT 3

Vipasmeine M 1. [lepenimirme npeanomeiin, nogcpsme miduin-
TR, yEaERTE ero gy [pegnoseans nepesemime,

| To ensure a continuous flow of pulp, 1t is necessary to have several
digesters.

2 To ensure a continuous fiow of pulp 14 necessary 1o imcrease the
outpit of the machme,

3. The test io be performed at our mill is of great importance.

Yiopwnerne Me 2 [epemnnmme OpeaiomeHns, TOIHepHITE COnRHoe
MOICAIIIES B CHOMHOE IONONTHEHIE Mepesennre: mpeanomenns, ofpamas
BHEMARNE 1A OCOBENNOCTH NEPEBONA YRATHINEY KTV

| Inthis phase we do not want the felt to have a rough texture,

2 Bleaching 15 proved to perform 2 functions: wnproving of whiteness
and improving the performance of the whitengss.

3. The penetration of the liquids into the wood seems 1o cegur m the
most desirable direction,

Yopoawenne Ne 3. Tlepemmnirme npeiomens. [Tomuepannme Wesani-
camutit rparmeTHil oGopor. [lepeseanme npeanosezius, obpamas HAMARNIE
Ha cCoDEHNUCTH EpeROaE VERIERIOH KOHCTPYRIH.

I. Electrons moving through a wire, elecincal encrgy is generated
2 The total losses of the water system are not greal, with fiber loss in
fotation being even less.



3. The producton of hgh qualities of paper being urgently required,
the manufacturer had to bring the necessary wood pulp from other coun-
ries.

Yopassenne Ne 4, [Nepeniursme w nepescumme npeaicReHis, oOpanian
BHHMAHME 3 NEHEBD PATHMA THAOS YENOENMY OPIARTOTINX MpeLtomenii.

I 1fthe mill used this new device, the chips would be uniformily dis-
tributed o the dipester

2 Ifwe can use alkali. the reaction will start earbier.

3. Were external airculation provided, the action of steam would be
more rehable

Yopanaienne Mo 5. Tlepemiimime o MICKMEHND DEPEBETITTE TEKCT

Sereening and cleaning

1. A screener is n flat piece of metal with slots which are wider at the
botiom than at the top to prevent plugging. The diluted stock s forced through
the screen by pressure, and the screen is vibrated. The vibration helps (o prevent
plogmog. The onginal screens were flal and operated in open boxes Higher
production rafcs demanded that we use closed soreen today. Furihermone, some
screens use holes rather than slots, but the same principles are used in most
closed screens in loday’s mills. These screens remove oversize particles but do
not remnove heavy particles.

2 Heavy particles with specific gravity greater than that of the fibers are
remaved with a centnfugal cleaner The total stock Mow enters the eleaner and s
pumped mito the cleaner tangent the owtside wall. There bemng a strong flow to
the bottom, the heavy materials sink and are rejected.

3. In order 10 obtain gh production rates, it i3 desirable o have a low
reject rate, but at the same time the removal of harmful materials must be at ac-
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copmabls level The pobles o wemlly solved by smng sovenl desners = panl-
lel o reduce the flow rate through cach cleancr and also by collecting the re-
jected maserials and recleaning them. The amount of water noeded to diluie the
stock 13 considerable.

¥ rpammenme Ne b Tiposarraiive 7- B afian @ menonee opesomesae
£ neuEscHML BpeacTEs ofopoTes [Tepescanre aro

Yopamweinie Ne 7. Nposorraiime |- # abaan v seomiimere ws nero npea-
acacumc ¢ asdumarneou » dyvwsmm ofcrormencrea Nepesewre ero

¥opamwwe M= § Tipemreite 3~ § admn w orseTam™ wa soupoc:

Why is it necessary 1o use several cleaners for the same operation”

Yrpaxmosme N | (lopenmmnt apeiioarnal. b TWpEEEIT -
R, yEaENTE 10 gnmn. [lperescwss Depese.ame.

I Each mill must have its own systemn of equipment based on (he
grades of paper to be produced

2 The ot cookong liquor & removed froes the pulp amd bamed 1o
recover the coolmg chemmcals

3 To push the logs against the surface of the stone i the function of

the pistons



Yopeameane M ) [epenumnne npetiokcnis. DOSMEDENITE CRIENOE
moswEFmer w cacmmoe sonosrEse. [keposeone opessomemn, oSparmas
ERNNITEC B3 (COOCIHOCTE OPERGI] VERISNAY ersc Tyl

I. Refining is knowm i have moved effect on ithe paper.

2. Weknow gamma cellulose to exist in original wood.

3. Longer fibers are more likely 1o dumnp together in the beadbox of
the paper machme

Frpazwenne M § [eporemmre opeswonssws  [hrsepuonrre means-
cumll TR oOopoT  [lepescaETe TPCITTRERNE OCQEIIT SRWMANWE
fil PCOOSTIOCTH EPEROR yRENHION EOMCTPYRITI

1. There are several types of mechanical barkers, the most imporan
betng the kmife barker and the chain harker.

2 The wood bewng memed with solfite acad solonon, the rescoon be-
(-1

¥ Thes cype of refiner bas reo disca, everyone rotatng i opposte &-
rection

?mhl.lm:mmm
WINLEHNC A DEPERO PN SHI0E YCIORINEY TIUTATOMY TPCAsoReHit

1 IF the tme wore s sdequer & barnt cock would oocer
2 If we Bave 2 brck-fmed steel dipester, we will mamefactse cookimg

liaprm
3 Were a good filtenng mat made by the fibers, complete washing

would be difficuli.

Vpummsane % 5 llepeosmnme o gucimsii NEPEseINTe TCRCT
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Sulfite pulping

| The sulfiie pulping process uses sulhir dioxide dissalved in water 1o
tecak down the lignm. The cooking bguor w prepared by burmng sulfir m a
contolled mmosphere 0 produce soifur donde When dusolved i water, 0
lorms a wesk sod whach reacts with the hgmin Afier coolkang the waste pulping
gmar w thechemed by evaporaton antd 2 o thack encugh to b The burming
am b controlled o gve bk onpmal chemscals whach can be med o make
arw puipg bguor However of caicns o used o the base. the calcum can
canase scale in the tanks and prpes wed (o Uncken the bguor Newer salfite ope-
rabions ate beng bl 10 e sodmm magnewwm of ammonium s the base with
o results. The sulfisr dicwde being a toxic gas, the sulfite pulping necds to be
bandied carefully.

2 The sulfite pulp s cream colored and can be wed directly in paper or
board where high brighiness 1 not needed. This pulp can also be used 1 make
tissue and high-quality writing papers because ol is soft and gives paper great
permanence. But because of polential pollution and recovery problems, how-
ever, sulfite pulp is not very favored and is now on the decline as s major pulp-
g operation

Vepammomae Ne 6. [poesrradire |- A effaan o sumenmoe i Bero mpes-
Bomrues. CoArpmEnces HesssacEul peraacTidl ofopor. Hepose awTe oo

Yopamweame N 7 [ipewradne 2= A sfnan » sursmere @ BcTo 0pel
Aoamrwmee ¢ ArduuaTHRoM 3 poss ofcTorTeneTe sean [lepescTr av

Y opaasesme % § [posemalive 2- # sfoan » orecTare 7 sompoc

What o sulfite pulp used for?




BAPHAHT 5

Yopammerme M |, Tlepennmume npenoeHit, T0IHepRRITE ARG HIE-
THE, VEERHTE cro dvianne. [Ipeinose s nepeneaame

1. Any chemicals to be applied to the web are found in specinl devices
on the calender siack

2. The stock has to be introduced into the tank under the washing
drum.

3. Bythe end of the 19th century, wood cellulose began to be used as
a raw muaterial for makang artificial fibers.

Yopasmenne Ne 2. (Mepensmmme mpeAinEemiy, noHepkime ciomnoe
noqrcHmmee W cnomnoe apnoascire. [lepeseayme npeanomenss, obpamas
BInOIAMIE 13 OCOBEUHOCTI NEPEBON VIEIAMILIX KOHCTRY KLU

1. Weknow the molecular weight of hemicellulose to be in the range
of 20,000,

2. Inoatural state in the wood lignio is sssumed to be very Light in
colour

3. Headbox designs seem to be developing in two different directions

Ypasmense N 3. Tepemummme npeanosenus. Tomepxoome mesans-
camufl mpwmeTiil ofopor. Tlepescmime MpeOMENTIA, OOpAIS  AHIMAITHE
i OEOGEHIOCTI NEPEB Rl YIErarHoll KoHeTRY K,

1. Hed phosphoms bemg o more stable form, its reactions are much
less active

fil



2. The cooling process being condueted slowly, the panicles aranpe
themselves into definie position
1. Copper bemy o good conductor, they used il in therr experument.

Ynpamwesmee Mo 4. Tlepeasuime # Nepescmime npeioxenns, obpamas
WEEHALERTILG 1L MEPEmO PEI NHa0n YOIOnHNE TREEATOTHRE Mpeoseiil.

I Ifthe digesters were filled with the chips, the pressure would in-
crease,

2 If you treat maple with-acid, it will produce a desp red colour.
3. Shoitld we use spruce, we would obiain less amouni of resin.

Yopamsenne Ne 5. [lepennnmre ¥ nRCLMENND NEPCBEIHTE TCRCT.

Blowing

1. When the cook 1s finished, the top hid on the digester 15 kept m place
mantminmng the pressure mside the tank The blow valve ot the bottom of the di-
pester can be opened, and the pressure mside the digester 15 used 10 push or blow
the cooked chips from the digesier through the pipe infe the blowtank or blow-
chest. As the chips flow from the digester, 1 may be necessary to introduce
steam to complete the blowing of the chips from the digester and add waste
cooking liquor to evacuate the remaming chips from the digester. The digesier
being emptied, the lid is removed and the next cooking cycle may begin with the
loading of new chips into the digester.

2 The blowiank oniginally was an open tank with a strainer or porous
bottom 1o allow the spent cooking liquor to drain from the pulp The use of an
wpen blowtank presents 2 considerable pollution problem. The pulp emits steam
ond other volatile gases o the aimosphere These volatile gases are cettain 1o
carry with them undesiable odors and chemicals harmful to humans and to
planis. That's why most of the mills passed from batch to continuous pulping.
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3. The pulp goes from e blowtank through the screen 1o remove knots
and secookod chipn, =nd on the polp washer These knoby snd encooked paeces
of wood remeved from the uock o the soreen can ether be sem through the &-
pomcy aEmsn or used 9 fuel m the wane Ligquor fumace.

Yopuseswe Ne 6. Tpossrraime |- & alman, mamsmmme i wero npea-
NOMEHHE ¢ HEMRMCHMEM IpamacTiig ofopotos. [Tepenemime ero

Yopammewne N 7. Tiposwrafite - & afoan, skimimere o wero opes-
IIRTHES 0 CAORTM W DELICAILINE B DCDSRINTT L0

Yopemnenne N & Tipowsraltre 2- @ afnan w omaeTiie sa sompoc

Why do the malls prefer to use comremons palping?
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both, both. . .and
| Thev used both methods. |Gnmnmumuﬂum.

2. Electronics helps us 1o study both | Snexrponnee nosoraet sam unviams
the atomic nucleus and elementary par- | KIE aTOMEOE L9P0, THE W JEMCHTID-
tickes: HERIE HACTHOIRL (H...H... )

since
|, Man used wood fior construction Yenonek HCIMARIORT ACPERO ANA
e ancient Hmes CTPOMTEARCTRA € [PEBHNK BPEMEIL

1. Since the expenment was finished, | Tax sax swcnepusest Guin sacomnmies,
we left the |sboratory. skl UL 103 aBopaTopmL




BAPHAHT 1

Yopasmemne Ne |, Mepennmmme npeanoseitn, MoTHepKiRTe B EOET0oM
npsaTosmoe npetionerme Tlepesemire, ofpaman mmzime B3 GecconnOe

NOIYNHEHRL.

I, Tt means the pulp has been overcooked.
2. The amount of time the operator uses for the treatment i a very im-

portant charactenstic.

Yinpamnenne Ne 1. [Nepenmunne npemicseius. [lepescawre wx, noj-
yepriETe ranrmne o bave”™ u 1o be” 4 oopenenwTe W YHKIDUO B NpeLRe-

EEHMH
I It has become more difficult and expensive (o manufaciure press

rolls of prenite, and substitules have 1o be found.
2. The aim of pulping is 10 liberate the fibers from the raw matertal
3. Gasis shsorbed n the cylinder.

Yopasscuse Ne 3. [epenmumnime upenIokesis o nepeseante wx, ob-
PAITA DIFMARAG HE POLTRSHAE FRAMMATHECCRNE (IVHEIAR 0 THISEHAN [re-
noi “should”™  “would™

1. Small amount of foreign substances would be present in this solu-

1o,
1 A distinction should be made between ihese two types of cellulose.

3. I the machine increased the speed, the wood would be chipped
maore quickly.

7




Yopasweme N | [lcpomamne opeoscnms @ nopostasTr Wy of-
p:-—--m-““—nﬂl

1. The water from the pat 18 rehumed o the stock prepamiion area. for
reuse because it contains fibers

& Because of large number of drver cans the simangement of the web
4 TS wertical

3 These rolls hoth keep the wire level g remove waser

Y npasaveymie N 5 [lepemomre & (CEMEI0 NEPCBCINTE TENCT

The fourdrinicr paper machine

1. The fomdnmer paper machine was mvenied by Loas Robert m
Fraace = 1799 axd commercaaized by the brothers Fourdrmeer 10 England =
16804 The properiy preparod siock entery the hescbon of the fourdrmer paper
machine Thes headboy m 4 tank above or beside the wire, so o can defiver the
wtock 1o the wire through the shice. The alice is a mamow opemmg in the headbox
through which the stock flows. The slice must be adjustable so that the thickness
of the siock can be controlied. The headbox and the slice work iogether 1o con-
trod the volume or waght of fibers as weil as the flow e

2 The wor 1 a commeoes bell of wovrn materal. onpmaliy metad wore,
bnst mow maore frequentlly plaste misterals. The ware ravels over a senes of il
If these were no rolls, the wire level would not be kept and the water would not
be removed. At ihe wel end of the paper machme the water is removed st by
avily, nexd by low pressure generated om the back side of the rolls mnd finally
by suchon devices locsied under the ware The paper web loaves the wae @ fhe
waach ol amd the ware ravels back 1o the headbon 10 reoorve more sock and
form 8 contmuoos web of paper. Showers cisan the wire on i resm o the
sy



Yopuamemae M 6. [powerrafime 2- § afsan, Bumimmre npeanoseune ¢
“would”, onpesenre rpassmTIreckyo i aesoroe raarona. [Mepene-
ANTE NPE/TIORERNE

Y mpaamewme Mo 7. [Mpoamadire |- i abxan Tewcra. Ha nprsenemmx
BAPUANTOR OTHETA BRIMIINTE TO HpEANORENNE, KOTOPOS CONSRMNT ITPRRILT~

HEH OTBET Ha nOHpoOC.

Whai is the function of the headbox and the slice?

1. They serve o remove Water,

2 They serve to clean the wire,

3. They control the thickness of the stock and the flow rate.

ny

BAPHAHT 2

Vopasienie M | TNepemamme npeanociis, NOITHEPKHETE B KLKL0M
irpiuETosoe peinoxenne. [lepenenime, ofpanms winMiHRe A3 Geccommoe

BIMTHHEHRNE.

. The investigations show the amount of comosion 15 dependent on
the comosiveness of the liquor

2 Atthe end of the reatment, the web shows greater thickness it has
afer drying.

Yonpamuenue No 2. Tlepemumere npeanosenin. [lepesemume ux, noa-
aeprarTe ok o have™ m “to be™ B onpeaenmTe WX dymanno B npeanc-
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| Refiners have rotatng dises which fibrillate the fiber
1 Drums arc gencrally 12-15 fi in diameter. and 3 barker is made up
of sectons 15 fi loag

1 Tubes have 1o be located insade the dnum.

Yopaxscame N 3 [lcpemaete opeasomsium & GopcseoRTe KL, o6
:—__ﬂmmh—l“m
a8 “should™ » “would™

I I should be noted that the wood chips tetsn thew onpmal shape
dutnyp the cookmg

I Atypical dipester would hold abowt 30 cords of wood.

1 if unbleached pulp were necessary . the proundwood pralp would not
require any funther reatment

Yupasmenne Nv 4. [Tepenuumre npeiomenns i nepescawre iy, of-

1. The drum barker is a larpe cyhinder open &t both ends
I [Both the aliblade design gogd twin blade design apply costing &

hugh ecd
3 The dmmeter m the rolls of the calender cxpands bocauss of the

b=l pracrabion.
Yopamwenms N 5 [lepemmumers B necusesnD DCpOSE e TEECT

The wet end of the paper machune

| The bauic fimction 1o be performed by the wet end 1s 10 sepanse the
fibsers znd the waller i such a way i 1o form the web of paper Al the mme time
the machine must produce 3 umdonm web on 3 continuous bass and with am-

™



form specific properties. Uniformity is the main problem which affects the de-
sign of the system that detivers the dilule stock to the wire. It was necessary 1o
develop a device which would produce the web of paper or paperboard with
miriimum vanations in web properties across the machine. The problem is to
convert the flow from a pipe w0 & wide flow which will pass through the shice as
& murrow ribbon of stock

2. The early machines were rather sumple; they did not have the degree
of specialization of today’s machines, The best solution of the fow-spreading
problem has become the tapered header. The stock 15 imroduced at the wide end
of the manifold and is forced to flow into the headbox, The taper mamiams ihe
pressure and degree of turbulence i the flow. A rectifier s rotated causing the
stock to flow uniformly, it also keeps the fibers from flocculating

3. Headbox designs at this time develop in two different direciions. One
direction is a large pressunized headbox which uses rectifier to generate uniform
Aow and nerbulence. The other direction is the use of the bunched tube design.
The first type of beadboxes 18 more commaonly found on the flal fourdrmiers.
The second type of headboxes is used in cylinder formers or twin-wire ma-
chines.

Yopascieiite Mo & Mpowwraiire 1- § a6 Bummmime npemnoseiie
© “would”, onpenesuTe rpassaTIYecKyYR) gyikmng muone rinros. [lepese-
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What kind of headboxes 5 nsed on the paper muichines?
1. There are 2 types of headboxes both of which use the rectifier to
produce o uniform stock

K|




1 The fost kind of beadbos eses 2 mpered beader and o rectifier and
s used m rwn-wire machme The second und 5 foand on the fiad
fourdrinier,

1 Alarpe pressurized headbox which uses rectifier io generate uni-
form fiow 1» found o the flat fourndrmmer, the hesdbox which usci the
bunch wbe dewye 5 med m cvloder formen

¥ npasmese Mo | [epemummme npeasoacenn, MOFIEPERme & eaamon
rpaaTouRce ipedsomeve. [lepepenire, ofpamas smsmuie ua Seccorrioe
AOAGCHEE.

| Expervmems show the molecular wesght of cellsiose 1 peser dun
182
1 The number of times the unit CH,00y 18 repeated 15 called ihe de-

ree of polymereation.

Yopeascwm: 3 1 llcpomenere npexcsers [lgeseane o, oo3-
AepaRNTE fAArGek “to have” W "o be” W onpesse o dymoneo 8 mpeano-
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The dumncter of the wood e to be Lepl sbove 3 cortain minsmum.
Such marie foron e ooting oew demands
The wire & a contimpous belt of woveo-plastc maserals
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I The srfsce of the apphcston system should be made a5 ymooth
wad eaiform s poswbic

1 Hihe web were placed m contact with 3 drver can, the fiber on the
uwface of the wob would dry mnd stack 10 the dryer srace.

¥k should be noted that the logs are prossed agamsi the sione and
thew anes are paralle] 1o the coner of rotation of the stone

Yopaamerme Ne 4 Depermmwre opeasomenus ¥ pepesesune my, ofi-
paniias EICTUEHRC HE RN T O e BETOH L S0

I, The paper relcasés steam of Waler vapour gs if pusses m the dryer.
2 Onidizing bleaches operate ag reducing agents.

1 Becguse of the high iemperaiure of the waler in the forming section
the remaval of water in the press is increascd.

?m!liw-mmm

The web feed

| The web fieed through the prets sechon and throosh the comirnanon
of types of presy med con be miisste On slow machunes or meacheoes thet make
hesvy or strong paper the wob can be hfted mamsally from the woe ad rass-
forred o the firm press felt Own hogh spead machnes or machsnes makong byght
waght paper the wob would bresk of @ weore openly drawn. in these cases the
web i hifled from the ware by the wse of 2 pickup felt When the felt & presed
apminsd the wel weh, the web will mdbhore to the ks poroes sarfsce and will be
drawm wih the felt In omder 1o facilitate the removing of the web from the wire,

n



4 sacnoe quadrant can be mstalled m the pross roll belund the packup felt The
macnen will draw the fchi swary from the wire and belp o 10 adhere 1o the =8

1 The felt docs mot oaly contribuie 1o the dewalermg of the web. | also
fenves &5 & transporting material o oy the weak web duough the pres see-
tion. The felt is a continuous heli passing through a series of rolls.
The felt handling system must be designed to keep the el under tension, so i
can suppont the paper web and not wrmnlde and harm the web

Yopasmense ¥ & [powrzdre |- # afnan Bummsere apeanasms
¢ “would ", GUPEISINTE TS TWSCCEY Y R D oz [lepese-
AWTE MR H AL

Yupasncwwe Ne 7. Tlposoerafive 2. i afioan rexcra. Hy mpimenemingx
RIDEERTON OTRCTE BRIUKLINTE T0 PEUHYMENNE, NTOROE COACTINT -
sl OTHET RO

What is the role of the felt i the press secton of the paper machme”

[ Iremoves waler from the web

2 It holds the web to the wire,

3 I contributes o ihe dewatering of the web and serves as a franapon-
iny madorial, i can suppon the web in order not 1o harm il

Yopamyenne Mo 1. [lepenmime npeinomesny, OIHCpoHTE B KLI0M
apLETDanne npegamkesise [lepeseanre, obpanes suedmie m Socooimig
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I. The moisture conieni of the paper nses and falls with the changes of
humidity it contuns

1 Chemnts dissovered the chlonne s could be dissclved m alical
solutiom

Vipausenue N I (epenmmrte opeasomenns [lepescsore m, pas-
scpsmaTe (aprnak 1o have” 8 T e w capezcmene @ dyEmmE 8 apeLso-

I Every machine has a1 least two winider reels.

1 White water s filtraie winch has drained through forming section
3. ifthese chomicals arc to be uscd, there must be equipment for their
preparation

Yopamaienne N 3. [Nepeununere npeasosenns o nepesemrme Wy, ob-
mmummﬂnmw“m
non “should™ u “would™

| Ssturated steam should be uied 10 obtain the lauem hest of vaponza-

ton of waler.
1 It should be soted that about 0% of blcached pulp made w MNorth

Amenca i ased on-sie
J  Sech vesment would lowes the broghtness of the ssock and the fral

yrehd wonld be low

Yopaznesme N 4 [lepenmunre npegsomesms u acpescgere wy, of-
[REELEA EARWMAFRC O DIUTRTHWDT SPeene Bl SRR TR0

I Asithe speed of machine mcreases, the mills will camy more witer.

™



2 The wire is defrvened 10 the paper mill gg an endless belt.
3 The rolls at the bottom of the calender bend because of thewr weight
o pressuse ased

Vipzawerne ¥ I TopenasTe » NRcuscnmn GEpeseINTs TET

Prem sochon

I After legving the formmg devwce, the sheet s defrvesed to the press
sectnom of the pager machene. Its consistency 13 sbost 12% 10 16% The amwount
of water removed 10 the press s moch less than that removed m the frmng sec-
non The press section serves a second function besides the removal of waser:
eomsthuditon of the web The fber-to-Gber bonding starts when the Abers are
forced fogether during the pressing operation and water s expelied simultanc-
ously Hydrogen bonds that hold the fibers are created between fibers. As maore
waier is removed, more bonds are formed. |n order to conserve the strength of
the web and 11 umformity, wel pressing is used up 10 8 maximum.

2 The feli used in the press loday 8 a woven cloth. The felt passes be-
tween the twa press rolls with the paper. As the paper and felt travel mto the mp,
or line of contact between the rolls, they are compressed topether. Water s
squeered from the paper and 15 sbsorbod by the licht which u porous.

§ 17 8 web with lupgh mostere comtent wete pressed exther oo quackly of
wih 100 much pressare, the flow rate would bocome 3o preat that @ would wear
the web or would hlow the web out of the mip To incresse the potenenal operst-
mg speed of the mactunc, W 5 deurable to bave the pros fell mostorr cootesl 21
ivw 15 posmble when o come meo the mp

¥ opamnewme Ne & Npowsrraiiee 3-8 afioan Hummmeye opesromnime
“would”, onpescmTe rppaETEEccn dywome meRoro e Depese-
TS NPCUNETHEE



Yopazxnenue Ne 7. [lpouwrafive 1- 0 abaan resom. Ha npusensnngx
BAPNAHTOR OTHETA BLIBIINTE TO MPEAAOKEHHE, KOTOPOS COZCPRHT NPaBium-
HEHE OTBET HE BOTPOC

What is the function of the press section?

. If serves to remove waler

2 It serves to control the thickness of the stock and the flow rate

3. N serves to remove water and to start the consolidation of the web.

BAPHAHT 5

Ynpaxueswe Ne | [Tepemummrme npensomeniis, DOAMEPERHTE B KHKANM
npuaRToUROE Mpesrokeie Tepesemime, ofpmmas e ua Secomoinoe
NOTIHFRSHIE.

I.  The methods we have psed so far are efficient.
2. It means no chermical recovery is required.

Yopassenne No 2. MNepemmmre npeanomemas. [Tepesemre wx, noa-
HEPRIITE rAAroiL Yo have™ u “to be” n onpenemrte ux dvimanno B npemno-
WEHII

I, This drum barker is most suited to the barking of logs large in di-
ameter or very long.

1. The =olid rolls have 1o be very smpoth surfaced to smooth the sur-
face of the paper



1 00% of the pollumms wre to be remaoved from the wasle paper i the
aper making provess.

Yopanscsne N 3 [lepempinrre speisoxosms ® nepescone sy, of-
SAUES ReEaSeC 13 DI TTEMMITRWCCERE YWELNN § THISCHRY [ R0
=om “ibould™ » “woulkd™

I The lgmd lovel showld tever be ke than that requred t5 sasstan
good curculanon
1 i the wasicpaper were sutable for denkang, either process wookd
operate effectively
3 If this grade of paper were reated by nocessary process, i would be
perfectly usable

Yipaaoioine N 4. Mepemmminme npeanomeiin W gepeacume wx, o
[PALECN WACIABITIE 12 PAAHHYE AN RLLBCACIITME CO0R

I Singe those figures were published, many mills have chunged their
method of remmen

1 Sumx the wob i Evmed m then sectiond, the machine can be run
fustey

i Becwuse of the presence of lypnn the paper docs aol bave sy per-
mamence and veliows ceuly

Yiepamermer Mo 5 Tlopernmmie o GecLeHY GEPEReIMTT TERCT

The cylinder paper machine

| There are two machines oripnally wed for making paper the
fourdrinser machine mvented by Lows Robert in France m 1799 and onmmer-
cualured by the brothers Fourdrimier in England in 1804 and the cylinder machine

™



invented i England by John Dickenson in 1809, The fourdnnier machine is ex-
cellent for the production of lightwesght paper. However, manufacture of heavy
paper or paperboard requires the delivery of a large amouni of stock to the wire
which drains slowly and requires thai machine be run at reduced speed.

2. The solution to this problem i found i the use of multicylindér ma-
chine. The paper is formed on the surface of wire-covered cylinders in the cylin-
der forming vat. The vats are partially filled with dilute fiber suspension similar
1o the stock which is pumped 1o the headbox of the fourdrinier. The water flows
tirough the wire on the surface of the eylinder and ihe fibers caich to the wire.
The web af paper starts 1o form

3. At the top of each forming cylmder a fielt is pressed against the wet
web by the couch roll. The wet web sticks to the wet felt and is removed from
the formmg cylinder af this pont. The felt and web picked from the first cylin-
der pass 1o the second evlinder, so the felt should continue through all the form-
ing section, picking up sheets from all the vats in succession.

¥opascenne Mo 6, [poasmafme 3- 6 afsan. Bammame opernomeane ©
“should”, onpenemrie rpassanmeckyio fymanon ammoro raaron. [lepene-
ANTE M UHECHRE.

Yopaxuenue N T, [powwradire |- 6 aboan Texcra Wy opemeaeiiingg
BAPHANTON OTHCTE BRMMIIHTE TO OfAA0KERNE, KOTOPOS COASDRMNT IPaRiTh-
fislf CTBET HA BOTPOC

What is the difference between the fourdrinier paper machine and the
cvlinder paper maching?

1. The fourdnnier paper machine was invented in France and the evl-

inder paper machine was invented in England.

2. The fourdrinier paper machine produces paperboard and the cylin-

der paper machine produces i ghtweight paper

[i



1 Inthe fomdrinier paper maching the web of paper s formed on the
flat wire, tn the cylinder machine the web of paper ts formed on the sur-
face of many cylinders.



TEKCTBI JUIA MTEHHA M YCTHOTO NEPEBOJIA

1. Wood species and raw materia)

Wood from trees, the primary raw material for pulp and paper products,
1% a renewable natural resource, Only in North America ihere are nearly 1000
pulp and paper mills. Some mills produce and sell pulp as a prodoct. Cithers 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 pa-
per. The pulp and paper industry exists in many parts of the world.

The prime ingredient af wood, which makes if useful as a raw matenal, 15
celluloss, a long chain polymer which forms the wall structure of the wood cell,
o fiber. Trees grow as a resuli of the natural process of photosynthesis in which
the energy from the sun converts aimosphene carbon dioxide info organie com-
pounds_ such as cellulose, releasing oxygen

The wood cell, or fiber, vanes in length from 0.5 mm to over 4 mm. The
center afl the eell is hollow, Fiber length is a !::yprnpu‘l.y for paper making and
15 determined by the wood species which divide into two main types: softwoods
atid hardwoods. Softwoods are mainly coniferous trees which have needles in-
stead of leaves, such as pines and firs: These species have long fibers: typically
} mm long and aboul 0.03 mm wide. Hardwoods are primanly the deciduous
trees with leaves, such ss maple, oak, and aspen. Ther fibers are short (typcally
0.5 mm).

The fiber structure consists of many layers of bundies of cellulose male-
cules. Wood aiso contans hemicellulose, another polymer wilh cham lengths
shoner than celluloge, The cell strocture is bonded fogether by lignin which acts
like a glue The process of removing fibers from solid wood is called “pulping

El



There are two processes for pulping: mechamcal and chemical Mechameal
pulping mvolves “ripping” the fiber out of the solid wood structure by mechani-
cal and thermal means. Mechamical pulp fibers include all of the above mgred:-
enits. hence the pulping process has a very high yield (90%+). However, due lo
the nature of the pulpng process there is fiber damage with a loss in strength.
Chemical pulping mvolves chemically dissolving the lignin fraction {and usually
the hemicellulose fraction as well). This liberates the cellulose fraction, still i
the shape of the origmal fiber, with relatively litle damage and results in high
srengih and the potental for lugh brighiness after all traces of lignin have been
removed and the pulp has been bleached. The yield of chemical pulp is low, <
50% to 60%, because the lignin and hemicellulose have been dissolved. Typi-
cally these organic compounds are used as a fuel in a chemical pulp mill.

Pulp and paper producis are of different types. There are newspnnt, pho-
tocopier paper, corrugated boxboard, roofing felt cic.

Each of these products requires certain unique properties which musi de-
rive from the raw matenal. For mstance, photocopier paper must have excellent
brightness, printing surface #nd must not curl in the photocopier. Highly
bleached chemical pulp is used. This type of paper is made by blending hard-
wood pulp (for  very smooth printing surface) with softwood pulp (for
strength]

(2600 nes. 3.)

Pulp and paper mills vary greatly in design as they reflect the product be-
ing made. The simplest division is 1o separate pulping from papermaking.



| Mochamcal Pulpmg

Mechanscal pulpng can be achuseved by grmbng er rcfinmg Groend-
wood mully mechamcally gnnd whole logs ngams a0 sbrasie swfsce The
pulping r & combinaton of ratsing the iemperature snd mechamcally "nipping”
the fiber from the wood surface. This 15 done by feeding logs to the “pockets” of
grinders which are powered by large synchronous motors A typical ground-
wood mull may kave 10 5 20 prmden The Thermal-Mechanical Pulping
process o moie modern way of mochamcal pelpmg. It consmts of feading wood
chups mio the “pap” of rotstng pressurred machmes. called chup tefimers. to
produce pulp deecly. Wormally there sre two refmmng sages. The chips diseme-
e imside the refiner o they pods between the “eeth™ of the refiner plates
Mechamical pulps can be brightened (bleached ) to some degree.

Pulp grinding machinery is heavy, consumes & great deal of power and
requmes much aunliary equrpment and addinonal labowr for mamtenance. All
these facton incrzase the cost of pulp per ton. The constant demand for greater
nimder capacmy M hower costs was the reasno for e development of pew types
of grndery 'Whes the g type srmder was placed m operaton, o showed quite
mtsfctony rowmls fom the start. This prnder has 3 maseve cast won nng § #
m chameter which 1 mounted eccenirically round s standard pulp stone insde
rectangular cast won housing. The ring is rotated by an oil motor, and it speed
can be varied 10 give varying pressiares ahd consequently various grades ol pulp.
The output of pulp per machme equals that of several pocket gnnders and
wme cased - the prodaction of 1 magarne praders Al 200 revolutool pey
mmate the ning tvpe prander produces shoet 79 woes of pulp m 24 hours.

Al hugher speeds such as 330 revolutions por mmute, from 45 10 50 tons
of puip sre produced m 24 hours.

From 1500 1o 2500 hp. motors are ised o dove ths machine at above
imentioned capagitics.

{2100 nev. )



2 Chemical Pulping

Chermcal pulping can be divded mto two main processes, sulfite and
Kraft The solfite process s an scid based cooking process whose use is in de-
clime. The Kraft process 5 2n alkali-based proccss m winch the actrve chamicals
we fully recycied in the Kafl haquar eycle. The Kaft process el comsasts of
mph adnadual wmt opcratons 1 starts with wood chegs berng fed fo 3 drpester
house m whch the chips e led to a digeder, mopreprated with white cockong
fuquor and “cooked™ ot sbost 1757C for about an howr In thes process the hgmn
and hemucellulose s @ssobved The spent coolong hquor & thee autracted and
the pulp o “hiown” meo the “hiow”™ iank Modern dipesions are contmeow vem-
cal columns, with the chips descending down the column  The impregnation,
cocking, and cxtraction processes take sbont three bowrs or so. Some digeiter
houses use batch digesters mxtead, with 6 to 10 batch digesters.

Digesters are designed for periodical cookang of sulfite or viscose pulp
with prehydrolysis from different species of wood. They ure made cither of
scudproof steel or of carbon steel. These materials have shown a high comosion
resistance in explotation

The digester is a cytindrical vessel with top and bortom conical beads. T
s mounied in vertical position on foar suppon columns. The upper chanpng
pepe (sarpywosl mrpyvGox) o provided wath an easily removable mechanized
cover wath drive.

For prevenimg clogpmg of the crcalstion cymem, the dipeser has three
soommg toncs. Lc the miske (wabopmoc), relel (comemoc) Bd wmhom
| mwruamne ) sreens The depester equipment sbso nclades & chup pacler (yo-
scvwerens mema | 8 collecsor for dipester waslung snd collocior with norries
lcomta) for pulp washimgou

From the blow tank the pulp w pumped to the brown stock washers in
which the palp s washed m 3 multistage countercurrent washmg process bo re-
move the spent cooking hiquor, includmg the dissobved orgamc compounds (hg-
nin, hemicellulose) and the spent sodium compounds which must be removed

a4



from the pulp stream and reused. The two output streams consist of 1) washed
pulp (which goes to the bleach plant for bleaching or to the paper machines if
bleaching is not required) and 2) the spent liguor which is called black liquor
and 15 returned to the Kraft liquor evele
The Krafi liguor eyele starts with pumping black liquor from ibe brown
stock washers 1o the muluple effect evaporators. The black Tiguor solids are then
fed 1o the recovery boiler in which the biack liquor sohds are further concen-
trated, and then the liquor is fired into the recovery boiler as a fuel The bottom
of this boiler contains & lnrge smoldering char-bed of buming black liguor
solids below which the sodium compounds form a molten pool of smelt
The smelt pours from the bottom of the recovery boiler into a dissolving tank
where it is dissolved in water and becomes green Iiquar, The upper part of the
mecavery botler is conventional in design and produces about 50% of the wotal
stear consumed by the mill The green liquor is pumped to the causticizing area
where bumed lime is reacted with the green fiquar m arder 10 re-constitute the
white cooking hguor. The resulting white liquor is sent to the digester for cook-
ing. The calosum carbonate is precipiated and sent to the lime kiln. The bumed
liine is used in the causticizing area to reconstitute the white cooking liquor
(3300 mew. 31

Il Bigachmg

Afier cooking the pulp may need to be bleached. Thas 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 lollowed by a reaction vessel and & washing stage. A bleaching sequernice,
which has been used ofien i the past, mvolves pumping unblcached brown stock

85



from the pulp mill and applymg the following chemicals m nmm: chlonoe (1o
Assolve lymm), caustic (to wash out lignin by-products ), chlanine dioode (o
trighien ), canstic (to dissolve by-prodocss), and finally chionne donide 10 pro-
wde final braghtening Blicach plamt techoology i currently in 2 sme of flax a3 3
msalt of the coveronments]l mpact of chemacals such = chlonne As 2 resuli
$e ndustry o moving towwds sew chemucaly, cheefly oxyges and bydrogen
perouds

The eumpement inad fox bicachisg oporations comstas prmanly of chocd
ek o whach the pulp 5 pemped m waler aspesson afler bemy mued with
bleaching chemacals The pulp is camied by water throughout most of the
bheac nmrg operathons.

The waahirig is carried ouf i rotary dium washer.

Not all pulps are bicached with mubistage bicach sequence Groundwood
pulps frequently reccive only one stage hleach.

If unbleached pulp is desired, the groundwood pulp will not require any
further treatment. [t 1 possible 1o bleach the groundwood pulp 1o improve the
whiteness and permanence of the paper 10 be produced, but because of the
presence of ligmin in the fibers the quality can never be raised (o the level
of chemical pulps

i 1600 mes. 3u )

IV Eaper Malong

Paper 15 made on 2 paper machee Paper making mvolves refimng van-
o tvpes of pulps (mechamcal work W improve bonding tendencies) indinde-
illy, and then blending them ngether in combmation with specific additives,
This siock i then screened and cleaned 1o remove any dirt and 15 diluted to very



lean pulp shory before bemg gjected onto & moving dramage medium, known as
“ihe wire," Fourdrinier, or former, where a sheet of wet paper is formed. This
wet paper 15 then pressed, dned, and calendered (pressed between smooth
polished surfaces) 1o produce a smooth final product with a specified basis
weight (weight per unit area), moisture content, -caliper (thickness),
smoothness, brightness, color, ash content, and many other properties. As
the stock 15 pumped from the High Density (HD) storage tanks, it 1s diluted 1o
4% and refined Paper machine refiners have rotating discs which fbrillale or
"fluff” the fAber thereby miving it better bonding strength. The hardwood and
softwood stocks are then blended together in a desired ratio in the blend chest
and sent to the machine chest, the final source of stock for the paper machine,
From bere the stock 15 diluted with "white water” (filorate which bas drained
through the forming section) and is sent to the headbox (a pressunzed compart-
ment with a wide onifice or shee lip which allows the stock 1o be gjected as a
wide jet). The stock discharges from the headbox at the required speed onlo the
wire a wide porous conveyor bell consisting of synthetic woven material. At this
stape the pulp is about 99 %, water

The wire mesh, which is commonly called “wire,” has about 6,000
meshes per square inch. Constant side-to-side vibmtion of the wire causes the
cellulose fiber o interlace. In this process much of the water falls through the
wire, leaving u very wet sheet of pulp. It is further dried by soction which palls
water down through the wire mio tanks below

Paperboard is made in cvlinder machines instead of on moving flat wire,
Wire-covered cylinders revolve in vats containing fibers suspended in water
The fibers collect on the soreen ns the water fows throogh. By using a number
of cylinders a multiply sheet is formed

From the wire or from the wire covered cylinders the wet sheet of pulp
passes to a bell of woolen felt which carries it through many pairs of heavy roll-
ers. Ihese rollers press oul more water and the felt absorb moch of the remam-
i i Sthire,




Now strong enoigh to sustain | saaepsaTs) its own weight, the fasl mov-
ing sheet of paper or paper-board leaves the woolen felt and enters the dry end
of the paper machine, Here it travels through a long series of rollers, may be as
short as 20 . for cagaretie papers, or as long as 350 £ for some types of wrap-
ping papers. Paper moves over these rollers at high speed. Here nearly all the
water is removed

(2T mes 1. )

V. Bark Removal Barker

The equipmeni designed o remove bark from the logs are called barkers
They are of two types. hydmulic and mechanical Hydraulic barkers require the
use of water 1o remove the bark from the tree. The waier 18 pumped by high-
pressure pumps mio 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 1o
the wood and is most suited to the barking of logs that are large in diameter and
very long. This type of barker bas therefore found application i opertions
where a lumber mill and a pulp mill are operating logether or in other applica-
tions where treelongth logs need to be handled.

Mechanical barkers can be divided into major categonies: those that han-
dle a large number of logs at the same time and those that treat individual logs.
The type that treats a large number of logs at a me is called a drum barker. The
drum barker &5 a large eylinder open al both ends. Logs with bark on their sur-
face are loaded o the higher end of the drum. The drum 1s rotated causing the
logs to tumble over one another, creating & rubbing action that siripes the bark



from the logs The initial part of the drum barker may be closed 1o retain waler,
soften the bark, and remove 1t from the tree.

Next section miy be open to allow the bark that is removed from the logs
to fall oot throogh the openings and be mansporied away. In some cases the
drum barker will be partially submerged in water 1o keep the logs moist and to
carmy the bark away from the barker

The individoal-log mechanical barker has different varieties The wood is
carried through a nng of knives that rotates around the log stripping bark fom
s surfsce. This barker can also remove good fibers wiih the bark if the wood s
soft. Therefore chains are used which will 1angle n the bark and tear the bark off
the surface of the log.

Sometimes ropgh-surfaced wheels are uiilized that rub on the surface of
the log

In any case all mechanical barkers have rwo dissdvaniages. they remove
pood wood along with the bark if the wood 15 soft and they cannot remove all
the hark if the bark is too hard  For this reason, barking operations function bet-
ter if the wood is wet and green

(1800 mew. 5.}

V1. Pulping and Refini

All the operstions necessary for prepanng the fibers begin with pulping
and proceed through refining, metering and blending 1o dilution and eleaning

The pulping opemtion has to iberate the fibers from the raw materal be-
mg used by the process. The fibers libernted from the wood by a pulpmill are
formed mio thick sheets of paper and bundled into bales. The pulp is not dried



completely but retains about 25% moisture to prevent the fibers from bonding to
one another or collapsing

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, vats and bales of pulp being
pdded 1o mamtmin the deswed volume and defibered stock bemg removed
through the strainer plate in the bottom. However, the pulper is more likely 1o
opersie as & batch operation because it is tsed to different types of pulp and
sends Lhem 10 separate storage tanks.

The refiming ts carmed out by the refiners. Modem mills use different
types of refiners. The original refiner, the beater, had a rotating wheel or roll
with bars that beal agamst bars in a siationary plate. In the conical refiner the
moll has been replaced by a cone with bars on its surface. The stabonary plate has
been replaced by the second cone with bars on its inside surface |n the conical
refiner, the stock is not carmed through by a rotation of the roll bul 15 forced
through by & pump in 4 direction parallel to the axis of the cone. Actually the
combined action of the rotation and pumping causes the fibers to follow a spiral
rotte through the refiner. The continuous refiner requires the use of a pulper.
The function of the palper 18 (o deliver defibered pulp in water suspension.

The disc refiner has two discs with raised bars on their facing surfaces.
One of the discs rotates and the other is stationary. The stock is pumped n at the
center of one of the discs and flows out between them. Some disc refiners are
 -designed, with both discs driven in opposite directions, to increase the amount of
pction on the fbers. These refiners with baoth plates driven are called double disc
which has one driven disc with bars on both sides sandwiched between two sta-
tonary discs.

(2000 new. 31.)
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I ¥ RaaTesnme MecTonsenns Thase rolls are very eMicient 1w aau oneni MhdeRTHRIM
ITOTH, SR, «TOTH, STES
2 Coosa-samerorreann [lepesonnren | The speed of this machine is ligh com. | Cxopocti yrofl Maiimiiid oeith nuco-
TOMM CYUISCTRITEARNIMN, KITOPME pared with that of our machine AN TR0 CPARNERIO CO CNEPOSTRID Wl
i MALI

ARMCMBKTT WTH NIYCEARTTCS B eS80

1 “That” - eosomuoe wioen sxoTopstits

raw material (hat arrved s of high

quality.
4 “That™ -~ con weom, rrobus (e can say (hat this machine s quite | Mowaw cxamy, 70 718 Mamnma 1oc-
inodern THTOMNI0 CONENCHIE.
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e © WInEpOMEdl, NETIHAKNICECH ©

Fnaininon were, had, could, shonlkd

Bua npeasoxemns Tpmsscpna Mepenos
I Jlonommrmennoe mpmaaTooe That teans you ean st up the ma- | 210 ovasser, 10 AN MORETE JM1YE-
npeoRene ghine K MUY
2 Onpeacawrensnoe nprastowioe | The digestor we inslall i ourmill s | Bapowoalt soren, soopill Mi yem-
HpeUKIEETHE manufsctwred by o well known group | EERINBSCM 1A HELECM JAROJC. WITOTOR-
ACH XOPOO winec Tiol dupaoil
' Venomnoe npraarosmoe npeasome- | Were the digester installed. we could | Esam Ou sapomhiaois i v

BOBSGH, M MO (6 SamycRaTs o
BYH0 [IPOICBOACTRENIY K TR
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» raamnom - should, would, could,
might + have + Participle 11 esacnono-

T THN YEADRNOND IR OAHOND, YIHTT- [ ey [lepenoa

pefianesnee ppescHn

1. Peaminoe yoaomme i you grvg hum the book, be will read | Feaw mai gacany ey amry, on e opo-
ocre cowna (1f) - Present Simple, i e

» rananos — Fuimre Simple

2 He snomie peamaioe yeaosse If you gave hem the book, he would Esm [y Wi asam esty sonry, on gpg-
Mocae comna (1f) - Past Simple, read i AT (i e

o raannos - should, would, could,

might + Infinitive

1. Hepeassnoe ycaonie I you had_given him the book yester- | Ticaw s san ey nwepa ry, on
Mocse conna (if) — Past Perfect, day, he would have read it TRHTA [y e
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MOoARALNME FAAroc

Mozumunit rasron | Tiasese e

ETU WRMRLIEN T | Present Past Future

I 2 3

st Aomsen, WALO, iymEno | must work

to have to have (has) 1o work bl by work aliall (will) have e work

can MOLY, YMEN can work could work '

1o be able o am (s, are] able to was (were) able o | shall {will} be able o
wark wirk work

may WOrY, Momio, patpe- | may work might work

1o be allowed o e am {is, are) allowed 10 | was (were) allowed | shall (will) be allowed 10
work I wenrk work

to be 1o Aommen, ppeactowy | am (15, ane) to work was (were) bo work

(ofiycnomseno sapance

HUEMETTEIITN TR0 )
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should (+ s | soamen, caelyer, eao- | This machine should
i “ta™) monann Gu (coner, pe- | be handled carefully,
EOMENRITIN | C s1of sagumoll che-
ayer ofpauATMCE OG-
Topommo.
ought 10 aoamen, caeayer (co- | The result of this ex-
ser, Mopatkiiui poar) | periment cught to be
checked,
Pesymrar yroro e
DEPHMEHTE CASYET




CJIOBAPE

A
above, prep [a'bav] Ha

: ’ inmssdhoma i,
abmasive, & [a'bretsivy ohaRomos
absarb, v [ab‘z2: b3 DOTTCHIETS
acceptable. n tak'septabla npmesMnEMi
accomplish, v [2'kamplifl BLITITHATE
accordingto,prep [ [9'k3:dinial | »coomercramc
accurmulaie, v Ia‘kju;m_j_ulnlj COGMPETE, HAKOUIRTE
achieve, v [a'Hi:v3 NOCTHTATE
acid, n t'esidl KHCAOTA
acquire, v (2'kwaia] npoGpeTaTY
add, v redl noB Ty
additive, n 'eeditivy nobanka
adhere, v tad'hiad NPT
adhesive, n cadhizsiva CRXTYROUICE BEILECTRO
adjust, v £3'dynst1 YKPETULNTS, PEryHpOBAT
admixture, n rad 'miksifa3 TIpHMETE
adopt, v ta'd ppt1 THITHMETE
advanced, a rad'va:nsti. nepenonof
advantage, n tedvainty d3] | npesmymecTao
affect, v [2'feki] AcficTBOBATY HA

% £a'griil COFTUATLCR
aim, n [LeLm] [FEGTY

v HMETE LTk
alkali, n t'aelkalall MmN
allow, v La“1arl MOIBANNTH
Mgwﬁil&v £a'lon widy HAPRIY C
amount, n [3'mavnt] ETHTECTED
ancient, a ['n{iant3 i
apparently, adv ta:tqgrinili 1 OHEEHIHD

1y




sopear, (2p13) e
spphcanon, n gaplikesfand st o
oy v L2 plais e
&ea, n ['earsal ofimcTs, oo
wrange. v [2°reindy) paCTOI T <1
anificaal, 2 ratififany worycoTeesmil
whn =1 i
2B ¥ [ 3'5ju-m] MpRCMEMATR. FHTYCRITE
 amention. n [3'ien(3n] Lt
T PREICKATE RECHMAHRC
phea OOPIIETE BHUMARNE
alttactics, 1 [2'trakfan] NPATUSEHNE
auxiliary, & [0 zaljari] nenosarareTknl
available, o [a'vertaboll mocTymnadl
availahility, n Ca,verla’briies ]| Accrymocms, namrme
avoid, v [3'va1d) waberam,
axe. 1 [a®ksd ock
B
| hagn Lb_,_?!] WEETE
bale, n Cheila w2, oW
bar, o Lbal o
bark. n [ba k] wr
v s kg
barker. o L'ba ka3l SSPTTRA CTames
| mifen e e
i b :mﬂ
dirum b ouopoeriil fapabian
barking, n ['ba kinl oxopea
- [ beis] OCHORNNE

11 3




basis, n (‘beisis) ocona, fiasa
batch, n AT napTHS, rPYING
beat (beai, besien), v | £bi 43 pEnfianaTs
beater, o Lhictal pasfasaren. pots
kA
::.‘hn—.h- fhi'kam3
bepmming. 0 Lbi'qiniy? A
el n [oriil TN
bm. & Ceiml frvmnep
cep b Ervecp e e
Inder, n 'baind@) CRATVIOmRE CPEICTIO
blade, n tbleid nom
E_h ;::nl
[ twinb -
blast, v Lbla:si) cANpATS
bleach, v [bli:tf1 oTHCTHEATR
A orifiemirnEie
bleaching, n C'ofi:Hin] orfiems
bilend, v Lhlends cMciumsaTL
| bending. n Ublendini ORI
| blow (blew. blown), v | £ blay] RIy=aTH
[_anl- Cbaula CHELNTI T, EIP T
| botler. » L'baulzi wrtda
recovery b w
bemler house C'baulshaus] NOTETRAZS
boadmg. u Cbondin) e
bogom, » C'botam) 0
box board. [boxbadr Pt EapTon
bk ks, b0~ | [ el 3 = LB
brick-lined, » Lbrik'faind) ‘

1w




bridging, n Cbridsin] crafooBpIIORRIRG
. brightness, o C'braitnis] Gemuana
broke, n [bravk] Gpax
”hun.:ﬂr.,n C'bAndlz CRETRKITE
'__m_u [biny CHMTATL
;hu:e {bought, bought), | CEaL] —
by-product, n ['bat,prodakié] | noSosmd nponyer
—
calendar, v (kefindad KANANIPHPORATS
n T
call, v [ka:11 HEIRATE
can, n Lkaen] (TP
drving ¢ evunTEHER R
capacity, n Cka'paesids MOUTHOCTH
cary, ¥ L'keTs] | mecrn I
camy oul, v . BRUOTHATE
case, n tkeis] cywal; MK
cast iron, n [ kast'@ianl WTYH
k
:E;m:shh rked) =
caich to (onj, v IANEPAATRCR
cause, v [kaz3 JACTARANTL
n P
cave, 0 [keivs nemepa
cell, n Lzell ENeTER
centrifugal, [sentrifu:93l] | uewrpoBeacnuil
| century. m ['sendfars] Bex
chatn, n [Hein] T
change, n ttel Hﬂj] HIMCHETE
char-bed, n [tfa bed] ciofl yris
charpe, v [Ha:d13 APYRETE

126




cheap. a LHipl seurnu
chemcals. n, pl kemikals] MM TR
chest, n cifeci] .
suaching s v waasod
¥ TR
chap. & .I'.‘H'I.?I ESCTES
v pGETE & Ty
chpper. n ['Yipal womopybea
appmg. o Cifipand pyina
chlonme, n Ckiz:Tiin] | xmop
choose {chose, cho- ' [#{u 27
senl, v *5 BSTRIpETE
chute, n Clfuwidl méanh
clay, n ckleid TERES
cleaner, n t'kliinga CIHCTITE,
rklilng MPRICIERBATLCN,
cling. » J ApBnaT.
clogging, n Lklpaind JRYTIOPHBAIIE
Closed, & cklavrzda WP TEA
closely, adv ' klowslid TECHD, TILATERMID
cloth, n [kinf3 NOKPAITHE, CETI
corsa fysmsroscas-
iy TR0l W
CEOCHEITRON, Opespa-
clump, v celampi -
comne, & tko:s3 TPyt ]
coating, B L k2 lﬂ]
callapee. v tka'lepsd e
coliect, v tka'tekis cofspen.
cobour_n t'kalal e
coloanng, » C'kalaring OEpacKa
gl "t MVCRETE B Copetisine
comumercaalize, v rka'my{alairz bty i J




SO, A [‘kmmani pactipocTpanénmui
compare, v tkam'peal CPRARHIRATS
complicated, a t'kemplakestidl| coomanmil
compound, n t'kompavndl m
conclusion, n Ckan klu:gnl JAKTIOHCHNE, BRBOJ
conduct, v chan'dakt? HPOBOLNTE
cone, n eavnd KOHYC
coniferous, a tka'naforas] | xeohms
conseiuently, adv C'korsikwantlll | coenosarensbo
consideration, 0 tkan sids'reifnt | coobpumenne
consist (of), v tkan'sisty COCTONATS (W1)
consislency, o tksn'sistonsi KOHUSHTPALH
constitute, v :'E:nns-h_tjut{j COCTARANTE
consume, ¥ tkan‘sju:ma parpefiaTs
contmn, v tkon‘teint COASPRETR
content, n ['kontent] COACPUCAHNC
continue, v thkan'tinju:] FIPACLIONTAC T
continuous, a tkan'tinjuas] m!l m.r:n‘
contribute, v tkan'tribjuity | coocobomonars
conventional, a tkan‘ven{anall | ofwmui
CONVErsion, 1 [k?n“f!:srﬁ] w" :
couvert, v tkan‘vi:ta MpeSpalLET.
cook, v tkvks mapHTh
cooking, n ('kuking napka
cool, v Cha:ly QXA AATE

i mpoxRTHk
cormugated, a r'koragertids | rofpuposammail
cost,n rkosts CTONMOCTE
gotton, o ['kntna ATONOK
COUrse, 0 tka:51 xo4, Kype

i |




cover, n kaval PG
v NOKPHAITE
create, v [kri‘eitl COTABSTY
curl, v rki:lg CKPYTHBITRES
cut (cut, cut), ¥ thats peams
cutter, 1 ['kat 21 pesyunil CTamok
cylinder, n [(‘stithdad LMTHITD
dryer e eyvunriEHEA LR
cylinder mould cETHATHI WUINATP
=
dark, a fda k] s
deciduous, 3 tdi'sidjuasa mcTeesHi
decline, [:L'hlaLnl enan
definite, & L'definity onpéenduimi
v tdi'gresds PRPTINTES JUARNRITINTE
degres, n tdi'gre: CTENCHE
deinking. n tdi'tnkins wmﬂ
deliver, v tdilivaa 0 BT
demand. n tdi'ma:ndz cnpoc, noTpefocTs
_dg_p;nd,v [di‘penda IABHCETH
dependent, a tdi'pendants JanAcHMKR
denve, v LdiraLv? POHEXOMHTS (13)
design, v Ldi'zaind KOHCTRYHPOSITS
n KOHCTRY I
[ desire, v (di‘zgiad MEATH
¢
2 v [di VEI:JP] mm“. -
development, n [di'velgpmanty | paspafioraa
device, n tdy'vaisy yetpaiicTno
dewatening, n td;'w::t:ng_]_ ODEIDORIBAHIG
digester, n tdi’diestan mapoil KOTED
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'[,hl'iju:tl pasan el
dlution, 1 [das’tu:Ind pfanscvme
| dhowide, B [das'pksaid) awyoumcs
dip, v Cdipl POy AT
direction, n rdi'rekfnd nanpaKIcHe
dirty, a C'dpdsl e
disadvantuge, n tdisadva:ntid) | wesocrarox
| discharge, v cdscda dry pararpy
T —— (915 1ndigreit] | wmsemeum
;:dunu [di'zDlv] PacTROpSTL
_ distribesc, v (dss'dribju il pacIpeazIT.
dmtribulor, 8 I‘J;s‘trﬂlu:i:] pacTpessInTEI
divide, v {ifﬁ"ﬂdﬂ ACANTE
dome, n cdavm] cmoa
drmin, v [dreLn] CTexmTs
dramage 0 {‘dresnsdy CTCERNEE. OCYIICHRC
[ r-‘{h_ﬁ-'l. L’J'r:'.]
drive (drove, dnven), | [dvaivd OPEROINTE §
v AnEESIHE
n npusos
drum, n tdram] Gapabas
dry, a tdrail cynofl
dryer, n t'draial cyunmnG
drymg, o t'deadind FPOCY G
due t, prep Cdiu£ 91 faarozge. w-1a
|. dumg tdamp3 S,
| durable, a Udivrabll (s
dyeng. o C'daiin) wpaeTEe
E
| edge.n redsa -

1M




effect, v [Lfekd] OCYHIECTRIANTE
n aoaeficTaie
efficient, a Lififant ) wrdexrnminail
et v CL'dgekd] sufpacusat.
elimmsie v [Lliminest] yaiTET
CmsAKE. b L£1°Paafn ] [
empty, v L'empiyi] onycTomm.
CRCOWAPE., V Iln‘i"-!l"j.ﬁ]' OOEITIATE
od, L ensly e
el e WOETRIE WIS
eapine, 0 L'endsiny DawETeT
ensure, ¥ L an"{uaz obecnesm.
exer, v ['esta3 EXTUHTE
 emiunment, n tin‘vasronmenil | oxpymmomas cpema
| equala L'ikwalsy pasmai
equip, v Ci'kwip) ofopy aonars
equipment, i 1" kwipmant] | ofopyaosaroe
establigh, v ca'ebaeblafy ocHoBaTH{CA )
evaporator, f L j‘v!p:r eitaa WCTERPHTE b
inle-effect & MiisroEopmyCii
eventually, adv jEs'venuail] 0 ApeMCHEN
cxcellent. a t'ekraiant 2 ot
e, v Ci19°zistl CYIRCTROSITS
expand, v tik'spand] pacummpaTs{cs)
expel. v tik'spel saiacacr)
oxplan, v tiksplein et
outract, v [ik’siraekd ] T
¥
face, Cfeic] USRS CTOPOMS
facilitate, v Cfa'salident ofizeram
full (fell, fallen)l.v  |L§2:11 AT

(]




fan, o

[{fanl REHTIINTOP
| fashion, n [f2(n] cnocod
favor, v [‘feivad AIArONPHATCTRORATS
feed (fed, fed), v |[ fizd] p— .
n TR
felt, n Lfeld ] CYKHO
prck-up 1 MPEHIMALM0E CYRHO
roafing [ xponensEril kapToH
felted, a [ fettida cyRoHHN
] ﬁh&,n_l [‘faibad RONOKHD
fibrillate, v [faubri‘leity mGpuumposaTs
fibnilation, n [,fatbri'lesfnt PAIMETEITHIE
fibroas, a t'farbrasd BONOKHACTE
fill, v [f112 HATOTHATS
find (found, found), v | £ faind 3 HAXOTR
fine, & tfainl Toul, semcii
fir,y ['faial CRMTATY
Mat, a [{imdl AOCKHA
flax, n L{l2ksl i
floor, n Efta: 1 (paboaas) nowaaka
fow, n [f{fava noToK
flux, n cf1aks3 TECHME, X0
follow, v C'folavi cnenoBaTy
force, n [f2:513 cha
v HANPARARTE CHADHA
foreign, a t'fmrinl nocToponH
form, v tfo:m3l popsnpoRaTs
;i_-_"ﬁill'_ﬂ'l;:ﬂ_ C'fa:mal thopuep
Fourdrinier, n £ I'n*d! ranial wmﬁ:,.m.m
frequently, adv LVra kwanili] HACTO
friction, n Lfriksni Tpeise
fuel, n Cfjuall TORANRG
124




function. v t*{nni;:nl ArhcTeoRITE
. drymansn
formace, & It frnis] new
further, a ({3 833 el
furthermare, adv [fy3amal fodee TOrD, K TONY Me
G
OTREPCTHE,
£p. 0 | (ga=pl powexyToR
FEmerEe, v ' %ennr esll m"‘_“'
ghoss. m t!"ns] aocx, fiascs
Pue-like, a ralu:1a1k) (e
rade, n Lgresd3 copt
gravity, n Llgramviis SRR TR
specific g yaCALILR sec
fgrasndl
““!l“‘]' 5 | m
gnder, 8 [‘grazedal el pep
poundwood, = [‘graundwu. o3 EEAMREOCIE MACCH
guard, + [9a 1 AN
 H
OCYMECTRANTR,
handle, v t*haendly PR IHTS,
obpafarusar
bandiag. s Chzndling ooy
bard, 2 Lha-d3 TR
hardwood, n t'ha dwwud) TRépIAs JpeRcTIG
harm, v L h_t_l.rll BN T
harmful, & t'ha m{alz npeammil
headbox, n t‘hedboksy anopwi s
header. 0 ['hedaz EAIETOD
ar




| heat, v Lhit1 WaTpCRaT
beating, & UChitind )
beavy, @ Chevy s ST LI
belp, ¥ Lhkelpa AT AT
hemp. n Lhemp) e
hold (beid beldi, v | Lhauidl MepaaTs
hole.n thavll oTscpTme
' holiow, » t'hslau) mycTod, pomh
| houmag. n t'havzig) e
however, mdv [hav'evas TEM Be Moves, OMaEn
1
imagine, v [i'muedging npeaciamaT cebe
impact. n Cimpmkil mreAcTANE
 impinge, v tim'pindyl AeficTBORATY, AARNTY
mpregnate, v t'impregnesdd | npomerusars
improve, v (im'pru. v YT,
Increase, v fan‘kriosy yoesmumaT,
indrrect_ o [indi'rakil ROCBEHTWR
| imfenior. a tan'fiarial wrTEEl, mesmei
| mfimite, s tanfinidt ocEERC A
| mifluence, v fanfluvane) (£
mgrechent, o fin‘gridiani) | cocrssmswen
|t 8 [1'nifa13 T B
| imser,a 'ing) B TpeE D
| inmde s c'enszad) ey TpEani
| st v Lin's13:13 VETRRELTARTY
| mesend of, adv fin‘stedavy B TO
| miske. n tamiesks mwyex
mizgral, a t'intigraly meoTLescesl
imterlace, v Lint3'less MEPENICTATICE
ntroduction, Cantra‘daking BmcICHME
128
e ———e &




invention, o gin'vening wanbpeTenme
mvestment, n [in'vestmant KAMHTANDLIOREIE
mvilve, v Cin‘volvi BEIEITE
8|
jet, [dret] cTpya
> -
keep (kept, kept), v tkirpl ACpaaT
kiln, n [kiling e
kind, n tkaind: WL, POSL
kemfe (pl — kmves),n | T naLfa [ r
knot, o [notil VY
L
labowr, n [lerbai pabowan cimm
laver, o ['1eral cun
lead, v LYizdy BECTH
bearn, v tls:ng VAHTRCE
leave (left, left), v [li-v3 OCTALINTE
lengih, n | tienga A
level, n t'levall yponeuh
hiberule, v t‘liborert] ocrohoRAnTE
lid, n tiids KUK
lifi, v tlifil DOAHMMATH
lifting, o Cleftind O TheM
light. a tlairts AErKRE; caeruit
likely, adv 1aikis BEPOATHO
lime, o Clagm3 BT

bumed L TEINEHAN HIBECT
linen, o (liming néw
lming, n 'lainin) ofimimoexs

i3




bp. o Llipl BMCTYTL, aposEa
hiqud, n [‘Yikwads AMAROCTE
liquor, n [Mikwai ménok
lack | nepeikill oK
cookang | sapoTal B0k
proen | et mEAoK
whiic L Gesnmill miaio
load 0 £ lawd) SR
i o el ] i
Lading. B t'tavdin3 HADCTHENME |
H__huu.“v_ [lav'kesd] paMeTaT
log. n tlogl fipenmn
| look.v tiuk) CwrpET
| ook for, ¥ MMukf23 wcxaTe
| loss, 0 11251 noreps
low, & AT i
lower, v rMavs DOV T
tempn 3 T"lampL] EOMERATRR
it ]
maceration, n [Lwmes3'reifam] N
machine, o tma‘fiing e
cvlinder m. TR OO
| Pwe-wire ARYXCCTORMAN ML
T, & Emernl R
TEETERIR. v Lwmein'"teind OISR TS
maElenands, o ['meyndanangd 6Ty RN
majonty, n (wa'dorits] FOAIHHCT 0
mamifoid, n Umaensfavids """"'“"'i
_ masufacture, n tmanrfaki{a] | npowoscscrso
. tmmply e
1




| fmedl

mat, o BOHADK
material, n [ma'diarials MOTEPHAL
W . Cupad
mean, v Ewmi:nl OFHAFATE
MERns, 1 Lmi:nz] CpeacTBO
by means of NOCPEACTROM
medium, n U'micdiami cpem; yerpoficTso
meet {met, met), v [Lmwiidd BCTPESATE
meet the need mm
mention, v [men[agn] VIIOMMHATE
o YITOMEEAmS
mesh, n CLmefl oTRepeTIe, Suefica
message, n :"mtu&;] cooluenne
meter, n L'miital AoIATOp
metering, n ['miidarinl AMIMpOBANHE
mild, a tmalldl s
mill, n Lmita RO
integrated m Kk R
lumber m. necomuisiil TABOR
pulpm meamonosmi 3a801
st et wood AECOMmUTRHLT
working m, mm"ﬂ“mﬁ'
mix, ¥ Tmaiks] CMEMIIBATE
mixture, n t'mrksifsa oMech
modify, v U'modifals MCMEHATL
moist, a tmaLEta AR
maisture, n ['maistial Bniara
mold, n [mowrida opma
v popumponaTs
| molten. s U'mavitnl pacruaneninf
mould - ewt. mold -
momi, i'mavndl MO CRATE
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mave, v L v ARMIETH
mulberry, n [‘malbaria TYTOBOE AEPER0
multiple, a ['malispla cocTanioll, crommil
multi-stage, a ['maléicterdst MEOrOCTYnEN AT
N
AT, 3 c'narau] e
nalural, @ t'maetfarala npHpo i
need, v thiidl HYAIITHCH
neveriheless, mdv I,nevadalesd TEM HE MERSE
NEWSRINL, [ U'nju:z, prj.ni-‘l__ FaeTHAR (ymara
nip, o fnipl MHHHA COCTMHEHIN
noise-absorber, n t'narzob,52:ba3 1Y KDAMOPTHIATOP
number, n L'nambai HHCAO, KOHHECTBO
- mumbser of HECKOMLKD, Pil
numerous, 8 'nju-marasi MHOTONHCICHH R
0 |
obaain, v tab'ieind naAYHaTE |
oocur, v takya SIS, ]
NPOHCKOINTE |
open, v Laupani OTHPRIBATE 1
a TR |
opening, o L'avpanLnyl OTRERRCTINE
operate, v C'opareit] pafiorars.
operation, n L,Ppi'reiin) onepames, pafora
batch operation TR USRS
continuous HENPEPUBITAR
operation CHICPilINA
opposiie, a ['epazsity POTHROTQI A
order, n “3.da3 NPHERD, $AKAY
in order 1o ol
orifice. n L'orifisy OTREPCTHE
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ongE, B [’"151.1’ e ]
] (tawipyt] AT
outside, 2 rawésasdd R
mmftm [ auva’kam) e ——
; ' canmEos S
overuzed. 3 g, avva'satzds ML
cudsre v t'oksadarz) oxmeaTL
P
packer, n L'pakar YiAKORUAE
packing, n L'pmkingl vHAEORKS
paper, B L'pLip3l Gymars
gloasy p. acmeras (veans
photocoper p Gymara a1e woeposca
st Towkas Sywara
WIApping p ynasoscThian Gywara
paper-board, n L'pespaby: diy pron
papermaker o Upeipamei ka3 ml
parually, adv I| r'pa:fatsl TG
partcpant o '.':,n ‘frsipantil | yocrm
paricle, o {'patikly crmm
pasticulurly, adv lr:'ﬁi,‘uh!u oeobenio
pass, ¥ fpe s1 NPOXOANTE
pafiern, o Lpxtenl soae, obpaen
penctraton, 8 Lperciresfny o
perform, v :P:-*.f::n]' RRTELTANT S
performance, n tpa'farmans] HPIBO M TEILNDE TR
peroxide, n tpd'roksasdl NEpexXHLE
pick. v [pik3 MO
piece, 5 Lpi 5] AYGOR
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pile, n Fpasly s
mpe. & [PR1p1 Tpyfa
SO, A ['pising Bopme.
plant. n tplaniy pacTeime, @m0
plate, 0 tplest) ILIMCTHHG
pocket, 0 L'prkit) mapMitn
pollute, v tpa‘tuitl UUPHOHATE
pool, o [pu:11 Gacoein
porous 3 fparasd nopecTiai
pouuble, 8 L'poiabll Y R
o, Lp3-1 BRLTRESTACE
power, n 'pawal MmO
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precipiiaie, v Cpri“sipiteidll CCABATECH
prefer, v tpri'fs] UpeAIRaTIT,
preparation, o I,prepa‘resing MpiTOTORICHNE
prescribe, v tpri‘skrasby MPEATNCMEITY
pressng. n presinl TpCCCORmE
e B tprels) Zynacwne
pressunsed. a ('pref{araizd) 103 TARICHNCN
Presteatn, fpri ih;n]' RS ARpaTENG
prevent, v tpri‘vent) HpeaYNpETHT.
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fo == T [praviasd T
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prove, v Lpru-v] ADKAIRITH
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pulpng. » t'palpind TERQAmCHRE ¢
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p-t.t_ Lpywal wcTR
push, + tpvia TOIEAT
Q
quadrant, o hwadrant] amLTanT
guality, o Chwoisti] EFveCTRO
R
Fags, n [raegz] TpamL
rise, v freiz] DOIMMIT
rige, n Creundsy AR
rate, n Lreil] CEOPOCT
ratio, n t'resfasvi COOTHOMDICHNE
A Ewar) caipolt
remch, v cri-if3 BOCTRIETS
reason, o Criczam) TP
eccve, v Ere'siiwl EPEEREMITE, Ty
TecoveTy, B [ri‘kiavari] OO TR
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rectufier. & Crekisfaiaa BATPAMETET
recycle, v C,ra:'saukl) DepepafiaTMREITY
reduce, v rrsdju 33 ozl
meel, o Erii13 ATy
refer, v Era'fs:2 OTHOCHTRCE
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refill, v el BECEL LETMLTMETE
DT,
refine, v tre‘fainy PRI,
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reflect. v [ri'flekdl oTpanETE
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n firit dgekds sasfipoc
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release, v tes‘licsa ocsoboaum.
reliable, a tra'lalabls HATERNMRA
remain, v Eri'migihi OCTRRETIEN
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TOmOVE, ¥ [ra"maiv] VIR
rencwable, a Eri'wiu-2k13 BN CTIROREL
replace, v tra'pless3 amema.
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Teiwra, © Lri'tyml TR
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136




ring, 0 Erina KOMBUO
ip, ¥ [ripl OTPUBATY
fse (rose, rmen), v [raLz] MOBEIETE
roll, n [Tavl] nan
couch 1, rayuasan
press T Mpecconniil Ban
roller, n t'ravial BaATHE
rough. a trafa rpyOsi
route, n ITwtd myTh
rub, v trabl TepeTidCn)
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ealt n [52:141 ot
satisfactory, & [setis'fakiarsi]| yromnersopumensini
saturated, a t'smiforestidi HACHIEHHb
sawmill, i tfea, mLl) NECOTIKR
scale, n [skeils MM
schalar, n t'skolas yodnki
scrape, v tSkresp cxofmums
sereen, v tskriini COPTHPORATS
i COPTHPOBKA
HIOMAPORARAKH,
sealed, a [si:1d3 rEPMETIYECKH
AP
section, o t'sekinl cexI
press section TPECOOBAH HACTE
select, v £51 ekl oTGHpaTH
semimechanical, a CSsememi'Emng ksl ]| nomyMexamimeckHl
send (sent, sent), v [send] HOCKLTATS
¥ [separiti OTAEANTE
sequence, n ['sickwansy NOCIEOBATENLHOCTE
sequential, a (50 kwenl1 NOCHCAOBITE b
BETVE, ¥ C53v] CTYHHTh
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|I win Cseda wafop
v VETEHILTABITE
seftle, v L'setly OCHM TGS
- weveral, adv t'sevarals R
| shape, 8 tfesps dopuea
| shest. B Lhi:£3 meCT
shell, n tjets xopiye, olonowka
short, a tiaita KOpaTI
- shvrtage, n t'§a:4idy1 HEXNATEA
show, v tiawa TIOKA W AT
shower. n t'faval cnpuck
wude, n ts52.1d3 CTOpoua
wde by ade P
wgmificam. a L3ig'mafskont) uE T TS
ulk, a rsalie e
sink { sank_ sunk) v |LTamglkg POTPYEITCE
umulEneous, & t,s;:-:t'{unﬂ:] CUTHORPEMCH AT |
mie, o [§-TES ! MECTO !
on site Wil MBETE
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mring, n ('faizinl npoxicia
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mmell n timely A
v TEAAHY TR
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smolder, v ['smavidai AT
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smoothness, n L'Smu:¥nisy MATHOCT
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soak, v tsavkl BLMATHBITS
soft, a tsnfia MATKHI
soften, v L’s2f sml PRIMRMETE
softwood, n t'safiwirdl MATEAN APEBecHi
soluble, a ts»ijvhls pacTroprmmil
solution, n (58" Tu:{n1 pacTeop
sort, v £503: 13 COPTHPOBATE
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speed, n Esp'--.d: CKOPOCT
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carbon § YIICPOMNCTAR CTRITS
stick, v rstiks HIATIATS
stiff, a (stafa mécTwnil
stock. n irsiok) macca
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brown s Hebenéuan macca
sone, o [siaunl AMEH]
ﬁ:indjug:. nNedmiipépiafl kaMens
starage, n t'sta:ridys xpaneHhe
store, v £512:3 XPAHITE
strainer, n t'sireinai dunTp
straw, 0 rstrail _CONOMA
siream, n Cstriimy OTOK
strength, n tsiregfa OPOMHOCTE
strip, v [stripl caspaTs
n nosocs
subject, n r'sabdsikis upeaMeT
ﬂm:_- tsn#*m;:lj] nOrpY&aTe
subsequent, & t'sabstkwent BOCHETYIOULHH
substance, n ['sabstansa BEMECTRO
substantiaily, adv [sab'simn{alyy | cymecroemo
substitiide, n e'sabsily l:.ju_i_ p AEMEHITE
SUCCess, N tsokisesy yenex
suction, n C'sa Efnj BCACKIBANE
suitable, 2 t'sjwlobla mpsTOh
suited, 3 C'sju:tids o
superheater, n LSju:pa‘hital NEPErPeBITE:L
supplier, n tsa'plaial NOCTARIIHE
supply, o (sa'plasl oA
v cualaaTs
suppan, ¥ L52'pa:dg MOAACEHRET L
surface, n t'sa:fis3 NOBEPXROCTS
suspend, v Isas'pend: IO ABCITHBATE
swallow, v ['swonlav] 3ATIATHAITE
swelling, n [‘swelina pasfyxanne
system, ['Sis+aml CHCTEMA
TeCovery s BOCCTAHDBHTE R
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T
wngent, 3 f‘tendigntl 00 waKoHEol
tangle, v titens!la T TRIBATREY
tank, & (&F T1 %) “an, Gax
blend 1 casxuTe il Gax
CHEED B TVEHOR
ko 1.
sk, n tita‘th) p-t o]
fear (tore, tom ), v tteal pearsics)
tenon, b t'ienfany naTeEsNae
therefore, adv t'deafrl oMY
thicken, v t'Brkany cryumam
thickener. n L'BLkanay crycTHTE L
thus, sdv &I T obpasow
nec ua neco-
timbet, n Ltimbol mm::":"‘
time, B ttarm] ;_:Im
tooth (pl. weeth), n [itu @ wh
wop, # [(topl BCPAHES HACTE
wansfer, v tlransfs BOPEHOCHTS.
freat, v fiei 43 obpatarusaTs
trestment, o t'iri Lmend) obpafiona
mbe. o tjub) Tpyta
bunched t TpyOsas peméTaa
rmbie o 'dambls YIRS
turbulence, o LHa:bjuisnel AP
U
unbleached, n tan'bidia (=S oY
uncooked, a fan‘ko kil HETTpORApeN i
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sadewrable, & LLandi'22:373017 | mcncasvemml
 amform, a C'juimifaiml osEmopo il
uniformity, o rjwinifamits] | omopomocrs
unit, o juinit] yCTRNORK
| unplemsant_ a3 tan‘plezants T TR
uppCT. 8 L'Apal sl
urpently, adv L3 dsanilysy cposmo
utilize, v tjuitilar 2y YTITICWpORATS
v
| wbea tvaeley L=
| vanation, B Lveari"esfnl aTMERCIRE
varnety, n tvatraiatle] copT, AR
__vaLm tvaedl wan, facceln
:_ vepstable. a tUvediatably pacTWTemn
L_ B L'ves!s COCYL, EMEDXTS
u w
wall, n Ewaly cTEHED
wash, v [wali I TE
washer n twn{31 el B ]
washing, n L'wolin] IPOMIBEA
wasie, n Lwaeirsiy OTRO
way, B Lwesl conocol, myTs
weak 8 cwizke} (=]
weaken, v Cwi kany ocmfinrm.
wear (wore, warm), v | [weal HAITHBITS
| _web,n |tweb) BOAOTHO
wogh, v | twesl BCHT
weogh o [weill mex
basis w HnoTHOCTS GyMan
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wet, a [wets MoKpif
wheel, n Cwe:ll KOJIeCs
whiteness, n U'waliinis] Gemuoiia
| wholea thauli Bech, HETl
wide, a [waid] pokHi
winder, n ['waindal pmrmmﬂmmmzmmu
wire, i [waial ceTRa
wisely, adv ['waiziil PasyMHOD
wood, o Cwu:dl ApeBsCHHA
| woolen, 8 twirloang mepeTanoil
WOVEn, @ [‘walrvand meTERER
WIAppIng, n C'raepinl ynaxKosoHuHas Gymara
wrinkle, v t'rinkls MOPUIHTHCS
Y
| yellow, a [‘jelau] werTaif
i yield, n Ljirldi HIXOT TTPOAY KL
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