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1. BBEAEHHE

1.1 Kunra cocrabjeHa MO TeXHHYECKOH JOKyMEHTAlHH C yueTOM
MUOIOJETHErO ONBITA MO H3TOTOBJEHHIO W 3KCIJAyaTalud JIusesncH,
COACPIKNT CBEAEHHS 10 HX YCTPOHCTBY, KCIJIyaTauuu, cOopke, pas-
OOPKE, PEMONTY H peryJupOBKe.

1.2, Hapgexuocts paboTbl Kak caMoro Au3ess, Tak U arperara
BILCJOM, 3aBHCHT OT YXOAa 32 HUM H BBLINOJHEHHS HPaBHJ 3KCIIya-
LIt et.

[.3. B c¢Bs30 ¢ DOCTOSIHHBIM YCOBEPUIEHCTBOBAHHEM KOHCTPYK-
I i3e/ieii BO3MOXKHBI HEKOTOpEIE HeCOOTBETCTBUSI TEKCTa U M-
JIOCTPAIl onpcanis ¢ BblYCKAeMbIMU TH3EJSIMHU.

[Ipn ouepe/inpix H3TAHHSAX 3TH 11€COOTBETCTBHA OyAyT ycTpa-
BITHCSI

[.4. B nepeuncxe, xacawouleficd  3KCIMJAyaTalHu  Au3ead, JJs
OALIICTT SICHOCTH, YKa3blBailTe o003naueHne i HOMep OM3eJs, KO-
TICCTBO OTPAOOTANHBLIX YACOB.

Hanpumep: duzeap 544 Ne __ orpaboran
TACOB.

[.5. Jlaa ynobcTBa MOJb30BaHUS B KHHIE NpUMeHeHb MpexHHe
CJULIIILLE H3MePEHsi — BHECUCTEMHBIE M IMHULILI 1II3MEPEHUS] CH-
cremin MKI'CC.

[Ipn nepeBoge B 11OBble eIMHHULLI H3MepEHUS] MeEKAYHADPOJHOH
cieremnl — CHU (IT'OCT 9867—61) cienyer nmosb30BaThes CJeiyio-
LML TEPEBOAHBIMH KO3 dHIIHEeHTaM 1!

Mouutoers 1 or.e. = 0,73549 xBr (kunosatt) waun 736 Bt (Bart).

Cnua | kr = 9,80665 H (uvtorona) ~9,8 H.

Jlasaecnue 1 kre/m2=9,80665 I1a.

Temneparypa 0°C = 273,15° K.

Hacrora spautenus 1 o6/Mun=0,0167 ¢!

2. TEXHHYECKOE ONUCAHUE

2.1, HASBHAYEHHE

Jlnzean u 8,5/11, 4w 9,5/11 (puc. 1—6) npenHasHayeHbl QA TIPU-
BOJLA CCHEPATOPOB, KOMIIPECCOPOB, HACOCOB, rpeGHBIX BHHTOB H JAPY-
FItX MeX:aliN3MOB, noTpe6/agemMas MOILHOCTE KOTOPBIX He NPEBBIIIAeT
MOLIIITOCTIT JITII3CJIEN.

LE 3



TaGanma

2.2, OCHOBHBIE TEXHUYECKHE JAHHBIE

1

IMokasatenn

Mapka

9,5/11-1

3aBojcKoe ofo3Hayende

5121 \ 512 5012 8112

10112

| 3 4 5

i

Tun pusens
Hcnonnenne
MowmnocTh mpy TemmepaType
OKpYXKalommero Bosnyxa 20° C
W aTMOCEPHOM  JaBJIeHHH
760 MM pT. CT. (IpPH MOBLIIIE-
HHH TeMIIepaTyphl OKpyrKalo-
mero Bo3ayxa Beime 20° C Ha
kaxzable 10° C MOWHOCTE CHE-
3uTb Ha 3,56%), a. c:
HOMHHAIbHAS
MakCHMasbHasl, He Gonee
IponomxutenbHOCTh  paGoThl
Ha pEeXHME MaKCHMAIbHOT
MOIIHOCTH, He GoJgee, u:
IoBTOpenne pexUMOB MaKCH-
MaJibHOH MOWIHOCTH He MeHee
ueM uyepes, u:
Cymmapuas Hapa6oTka na pe-
KHUME MAKCHMAaMbHON MOUIHO-
CTH OT ofleil HapaGoTKH, He
Goitee, %

Yacrota Bpamenusi, o/MuH:

HOMHHAALH AT
MHHAMaJIBbHO-YCTOHYH -
Bas XOJOCTOTO X01a, He
Gostee =
MaxkCHManbHasg  XoJo-
CcToro xopja, He 6oJsee
[Tpono/mKuTeNbHOCTE  paBoTLL
Ha XOJIOCTOM XOJly, He MeHee,
L &
Uncno mATHHAPOR
Pacnonoxenne uuaunapos
Jmamerp wuannapa, MM
Xoa nopurns, MM
Cpeznee sadpekTuBHOE HaBje-
HEE, Krc/em?
Cpenusist CKOPOCTb TOpUINS,
M/c
Crenenb cxkaTHsi (pacueTHas)
Crenens cxkartus, kre/cm?
MakcumasnhHOe JaBJIeHHe Cro-
pauus, xre/cm?

CynoBoe

1000
600

1080

85
110
5,75

3,65

YeTHIpeXTaKTHBII BHXpPEKaMepHbI
CranuoHapHoe

12 12 17
13 13 18,5

1500 1500 1500
800 800 800

1600 1600 1600
I 0,5
2 2 2
BeprukanbHoe B psj
8 85 95
110 110 110
5,75 5,75 6,5

5,6 5,5 5,5

17+1,5
33—41
70%3

20
22

1800
800

1910

95
110
6,5

6,5

ITpodoancenue maba. 1

IuokazaTeim

Mapika

511 | 9511

3apojickoe o6o3nayeHuC

| 5114 g4 | sme 8116
| 8 l 10 T

Tun pusens

HMenmonende

MoinnocT, Npu Temneparype

oxpyxaioiero Bozayxa 20°C

1 aTMmocepHOM AAaBJIEHHH

760 wmm pT. cT. (MTpU NOBbILIE-

I TeMnepatyphel OKpy»Karo-

mero osayxa suine 20° C na

kazuie 10° C MownnocTs CHu-

anth na 3,0%), 3. . ¢
HOMITIATLIIAs
MaKCcHmanblaga, 1e Gonee

1Ipopo/IKUTeNBHOCTE  PABOTHL

I pEXRMME  MAKCHManbHO#HR

MOIILIOCTH, 11e Gonee, u:

[lonTopeuiie  pexiMon  Mak-

CHMANLITON MOLNIOCTIT TIC Me-

Hee Mem nepes, 1

Cymmapnast jiapaboTka na pe-

JKIIME MAKCHMAJIBHOH MOIIHO-

¢l oT o6ued HapaboTKH, He

Goaee, %

Uactora BpalieHus, 06/MuH:
HOMHHAJBHAS
MHHUMAaRbHO-YCTOUYH-
Basi XOJOCTOro0 X0ja, He
fosiee
MaKCUMaJbHASL  XOJO-
cToro xoja, He 6osee

[TpoNONKHTENBHOCTL  PaGOTHL

114 XOMIOCTOM X0y, He MeHee,

u:

U0 IMJIHHAPOB

Pacnofoxkenue UHAUHIPOB

JInameTp UMNKHAPA, MM

Xoj{ NOPUIHSA, MM

Cpennee 3(QpeKTHBHOE [aB-

Jenne, Kre/em?

Cpeansist CKOPOCTb TIOPHIHSA,

m/c

Crenenb CxKaThHs (pacuerHas)

Crenenb CKaThsi, Krc/cm?®

MakcumanpHoe naBJieHHe

cropauus, Kre/em®

[Topsamox paboTel UHAMIAPOB

(HymMepauHs OT pACTpenenu-

TeJbHLIX LIECTEPEH K MaXoBli-

KY)

1500
800
1600
0,5

85
110
5,75

5,5

UerkipeXTakTablil BUXpeKaMepHblii
Cygosoe
Cauuonapnoe

I A B

1500 1500 1500
800 800 800

1600 1600 1600

4 | 6 ®
BepTukanbnoe B PAL

85 95 85 95
1ﬂ0 110 110

5,75 6,15 5,75 6.5
5.5 5.5 5,5

17+1,5
33—41
703

1—3—4—2 l 1—5—3—6--2—14




MTpodoancenne mata. |

Tlokasarenn

Mapka

2y
‘ 85112 | 85113 |

9.5:11-2

3aBojIckoe ofo3HayeHHe

10116

acs | acie | npme I

12

13 14 15 16

Tun pusens
Henonnenue
Mompuocte npu TeMreparype
OKpy#Kaiomero Bozayxa 20° C
H arMocepHOM LaBJeHUH
760 MM pT. CT. (IpH NOBbIIIE-
HHY TeMIepaTypbl OKpyKaro-
mero Bozayxa Bhlne 20° C ua
Kaxaele 10° C MOUIHOCTE CH H-
3uTb Ha 3,5%), a. c:
HOMHHa/bHAs
MakKCHMaJbHas, He GoJlee
[TpogomxuTensuocTs paorsl
Ha pexuMe MaKCHMAaTbHOM
MOIUHOCTH, He Gojee, u:
IToBTOpeHie peXXuMOB MakcH-
MasNibHOH MOIIHOCTH He MeHnee
ueM uepes, y:
CyMmmapnast Hapabotka Ha
pexuMe MaKCHMAalbHON Mol-
HOCTH OT 00We# HapaGoTKH,
He Gosee, Y
Yacrora Bpauienus, o6/Mua:
HOMHHaJAbHAA
MUHHUMAaIbHO-YCTOHYH-
Bas XOJOCTOro Xoja, He
6osee
MaKCHMadbHasg  XOJ0-
CTOro Xxoza, He 6oJiee
Ilpogo/mknrensnoctn paGoTs!
Ha XOJIOCTOM XOAY, He MeHee,
y:
Hueao uniHuapos
Pacnonomenie npainpon
Huamerp unanuapa, s
Xox nopuing, MM
Cpennee sippextuniioe gas/ie-
nue, Krefem?
Cpenusist CKOpOCTb mopIHs,
Mm/c
Crenenb ciaTHs (pacueThas)
Crenenb CKaTus, Kre/cm?
Maxkcumansuoe JIaBJieHHe
cropanus, Krc/cm?
[Topsiiok paGoTH WUAMHIPOR
(wymMepanus ot pacnpenenu-
TEJMbHBIX IIECTEPeH K Maxo-
BUKY)

CynoBoe

60
64

1800
800

1910

I—5—
3—6—

2—4

12 12 17
13 13 18,7
1

10
600 | 800 800 800

1080 | 1600 | 1600 1600

1000 | 1500 1500 } 1500
0,5
2 2 i 2 ( 2
BepTukaabhoe B psin
85 85 85 95
110 | 110 110 110

365|655 | 55 5,5

6

UeTblpeXTaKTHEIH BHXpEKaMepHBIi
Craunonapnoe

20
22

1800
800

1910

95
110

6,5

Mpodoancerue maba.

!

llopsaok paGoTel LIWIMHAPOB
(nymepauusi oT paclpejestu-
TeNbHBIX IIECTEPEH K MAXOBH-
KY)

tlanpaBnenne BpalleHHs Xo-
JIeH4aToro Bpajia

Tonnuso

TonnneHb HacoC

Tounuponogkaunramoimnil na-
coc

dopeyika

Jlasnenne 1uavana BrpeICKa,
Kkre/em?

Yron onepexeHMst
romusa go BMT
Tounusublit GUALTP
Perynasatop uucia ofopoTos
CrictemMa CMas3KH

nojauu

Macio
Macasinutit niacoc
[TpoH3BOAUTENLHOCTL  HACOCA
11PH HOMHHAJIBHBIX 0060pOTaXx,
J/MAH
JlaBjenue B Mac/siHOI cHCTe-
me, xre/em?:
NpH HOMHHANBHBIX 060-
porax
TIPH MUHUMATbHO-YCTOMH-
uuBBIX 000OpPOTaX
Macasinble QUABTpHL:
rpy6oli OMHCTKH
TOHKOW OYHCTKH
Temmepatypa Macia B KapTe-
pe nuseas, e Gouee, °C
Macca Macsna B jgusese, Kr
CucTeMa OXJaXJeHHU s
Boasuoit Hacoc
Bricora BcachiBanvis (C 3a/1HB-
Kolt) Hacoca 3aGopTHON BO-
AT, M
[Tpon3BOAHTENBHOCTD, J1/4:
WHPKYJASILLHOBHOTO  Ha-
coca
Hacoca 3a0opTHOH BoAsl
Temneparypa  BelIXoAslleH
U3 JM3e19 KUIKOCTH, °C
Pexomennyemas, Jaonyckae-
mast °C, He GouJee
Macca oxnaxpgatolen KHIKO-
CTH, KT
[azopacnpepenenne

[TpoTHB uACOBOH CTpeNKH, eC/IH CMOTDETh
CO CTOpPOHBl MaXOBHKa
cm. 1. 3.3. Taba. 5
OnHOMIYHIKepHBI (Ha An3enb yCTaHaBJAMBAlOTCS
1Ba COApeHHBIX HAcoCa)
[MopimiHeBoro Tnma, NpH 3aluBKe o0eCHeunBaeT
BCAChIBalite TOMAKBA Ha BHICOTY 1 M
3akpuiTass co WTAQTOBEIM pacnbUIATENeM

135—145
1418 | 12—16
B yMaHBIH
LentpoGexHpiii
KomGunupoBanuas (mog AaBjeHHeM H
pas6pularuBatyeM)
cM, 1. 3.14.5. taba. 9
[lecTepenuaThiit
223 | 33 | 33 | 33 | 4
1,6—3,5
>0,5
[TnacTunyaTo-leneBoil
KapTonHblit
98 98 105 106 | 105
5,5 5,6 5,5 5,5 5,5
JKuaKoCcTHAast 3aMKHYTasg KOMOUHHPOBaHHAS
KonoBpatubiit [LenTpoGeKRb
1 1 - — —
330 500 100 100 —
250 375 = — —
98 98 100 100 100
70—90

8 ‘ 8 | 4 | i 4
Kuoanannoe ¢ BepXHHM pacCloJOKEHHEM
KJIaTlaHOB




Hanpabnenye BpaweHus ko-
JIEHYATOro Baja

TonnuBo

TonnueHbI Hacoc
Tonauponoakauusawmui na-
coc

DopcyHka s
JlaBnenyie Haualda BhpHICKA,
Kre/em?

Yron onepexenHs MoAauH
TomninBa jgo BMT
Tonmusublil GuasTp
Peryaartop uucaa oGopoton
Cucrena cMasky

Macino
Macasuslit Hacoc
[Ipou3BoaHTENBHOCTS lacoca
NPH HOMHHANBHEIX 060pOTaXx,
J1/MuH
JlaBieHue B MaC/JAsiHOH CHUCTe-
Me, Kre/em 2
NPH HOMHHAJBHBIX 060-
poTax
NPH MHHHMaNbLHO-YCTOf-
YHBBEIX 0O6OpoTax
MacasHble QuabTpLI:
rpy6oil OuuCTKH
TOHKOM OUHCTKH
TemnepaTypa macna B xapre-
pe puaens, He Goaee, °C
Macca macna B pusene, xr
CrcTeMa OXJakKIenus
Boxnsino#i Hacoc
Beicora BcackiBaHuS (¢ 3aiuB-
KoH) Hacoca 3aGopTHOH BO-
JBl, M
IponssoanTeNnbHOCTD, N1/u:
OHPKYAANMHOAHOTO  Ha-

coca
nacoca 3aGopTHOR BOJbL
Temnepatypa BbIXOJS e

u3 ausend xujkoct, °C
Pexomenayemas, ponyckae-
mast, °C, He GoJee

Macca oxaaxpalouen KHIKO-
CTH, Kr

lasopacnpepesneiine

I podoancerne maba 1.

|
‘ 4 [ 10 1

IlpoTHB 4acCoBOH CTpeNKH, eciiil CMOTpETh
CO CTOPOHBI MaxXOBHKa
cM. 1. 3.3. Tabi. b
Yetnipexmytxepnniit | [lectHmnynxepmbtii
IMopirHeBoro THna, mpH 3alHBKe ofecrneunBaeT
BCacklBaliie TOMJIHWBA Ha BEICOTY 1 M
3aKpbiTast Co WITHPTOBLIM PACTBITHTEIEM

35—145
14—18
Bymaxublit

LlentpoGexubiit
KomGuunpoBaunas (mop fgassenveM H
pa3Gpui3aruBaHiem)
cM. 11. 3.14.5. Ta6a. 9
[llecTepenuathlit

125 | 12,9 | 12,9 | 129 | 129

1,5—3,5
>0,

[Tnactunyvaro-wesnesoit
Kapronunii

105 98 98 98
7,5 7,5 10,5 10,5
JKupKocTHas 3aMKHyTasi KOMGHHMPOBAHHAs!
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— 2 2 2

100 1300

- 1500

100 98 98 98
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Knanaduoe ¢ BEPXIIHM Dacmo/JioXXeHHem KJarnmaHoB

[1podoancerue naba. |

12 ] 13 14 ‘ 13 ‘ 16 ‘ 17

lHanpapieHie BpallenHst KO-
ne1aToro BaJa

l'oniso

TonnBHBIL 1acoc

TONAHBONOAKAUHBAIOWHH Ha-
(R [

(hopeyrika

Jlassenne wavana Bhphicka,
Kre/em?

Vron  onepexeHus ToAauH
romiiBa go BMT
lonausuett GuaLTP
Peryastop unena  0o6opoToB
CficTeMa CMasKH

Mucno
Macnsnsi 1acoc
1 Ipou3BOAHTENLHOCTL  HacoCa
UpH HoMHIAALHLIX obopoTax,
J/Mim
Jlasnenne w Macasiioit cucTe-
Me, Kre/em?
NpH HOMWHAJLUBIX 060-
poTax }
NpH MHUHHMAJbHO-YCTOM -
yuBBIX 000POTaX
Macastasle QUABLTPHIL:
rpy6oil OUHCTKH
TOHKON OUMCTKH
Temiiepatypa Macsia B Kap-
repe nugensi, e Goaee, °C
Macca Macaa B ausene, Kr
CrcreMa OXJaKAeHHS
Boasiuol nacoc

Biicora BcackiBanus (¢ 3annB-
kofl) nacoca 3aGopTHOH BoO-
JL, M
1 IpON3BOAHTENBHOCTD, J1/U!
UMPKYJISUHOHHOTO Ha-
coca
nacoca 3aCopTHOH BoAbI
Temneparypa BBIXOJSITef
ua auseas xugkoctH, °C
Pekomengyemas, aonyckae-
smast, “C, e Goacc
Macca oxaawpawuied K-
KOCTI, KP
I"azopacnpegenenve

ITpoTuB wacoBoil CTpesik#, eCc/lH CMOTPETDb
€O CTOPOHEl MaxXoBHKa
oM. m. 3.3 Taba. b
JByXnnyHKepHLIi
nayH-
JKepHbI |
IlopmiHeBoro THna, mpH 3aauBKe obecrneunBaeT
BCACHIBAHWE TOIIHBA Ha BhICOTy 1 M
3akpbiTas CO WITHPTOBEIM PacHblIMTEIeM

HlecTh- |

135—145
12—16 | 14—18 1216
|
Bymaxnblit
LlenTpoGeknmli
KomGHHUpoBaHHaa (MOX AaBieHUeM 1
pa36phI3arHBaHNEM)
oM. 1. 3.14.5. Tabn. 9
[lecTeperuathiit
15,5 |2.‘.23 3,3 4
'l
1,5—3,5
>0,5
TlnacTUnuaTo-L1eNeBOI
Kaprountiit
98 98 ‘ 98 ‘ 105 ' 105 ‘ 105
10,5 3,75
JKnpkoctuas 3aMKuyTasi KOMOGHHHPOBAHNas
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1560 — | 500 — - —
1800 — | 50O = = =
98 98 | 98 100 100 100
70—90

2n\0|0 7|7‘?

Knanauxoe ¢ BEPXHHM pacmosioXKenvem
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Tpodoaxcerrie nada. |
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R
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Daszel rasopacrpenenenus
B rpajycax IOBOPOTa KOJIeH-
4aTOTO Bana:

Haualo OTKPbITHS
BIYCKHOTO KJamaHa 1o
BMT

3aKpLITHE  BMYCKHOTO
kJaanaua nocae HMT

HAyalo OTKPHITHA Bbl-
IyCKHOTO KJjalaHa Jo
HMT

3aKPHITHE BBHUTYCKHOTO
K7aanasa nocie BMT
Yron nepekpHTHs (a3 BIycKa
U BHIIyCKa
Xon KaanaHoB, MM
Crnioco6 nycka
CrapTep
Bpemsa mycxka mpu Temnepa-
Type He HIxe - 8° C, cuurtag
OT mporpeBa CBeuyel 1o 3a-
NyCKa, H HHTeDPBANaMi MEX1y
BKJIOUEHHSIMH CTapTepa He
Meree | MUH B CJlyyae MoBTOp-
HBIX TIOMHITOK, C
3apaaublit reseparop
Pese-peryasarop
AxxymyaaropHas ~ Gartapes
(12 B) emxoctbio, Ay
Macca KoMImIeXTHOTO pH3ess
(cyxoro) 6es Boxsl, Macja,r1y-
IHTeAS H aKKyMyJATOPHOM
Gatapeu He Gosee, Kr:
He]JIaHLEBOTO HCITOMHe-
HUS
(rarnenoro
HHS
[aGaputhble pasMepel, MM:
IHHA
MUpPHHA
BEICOTA
YIeNpHBIH pacxof TomanBa
NPH HOMHHAJIBHOH MOLIHOCTH
W ONTHMAJIbHBIX  YC/JAOBHIX
SKCIIyaraunu, r/ia. c-u,
YIeqpHEl pacxox Mmacila Ha
yrap CpejHHi B 3KCIJIyaTa-
IMH, T/, C-y.
Pecypc pusens, u:
J0 TepBoil mepepaloTKu
JI0 IePBOTO KalHTalLHO-
ro pemoHTa (MoTOpe-

cype)

HCMoJIHEe-

270

950
553
810

195-+9%

4 500
13 000

11+

3713

3373

1573
26
9,2

ONEKTpoCTapTepHbIiL
CT 15 uau CT 230 U

12
riosr, 12 B
12 B
75
270 250
- 280
950 700
553 560
810 815
195-1-9% | 195--9%
2.3
4 500 4 500
13 000 13 000

285

700

560

815
2044-9%

1500
4250

246

700

560

815
2044-9%

1500
4250
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Tpodonsicere maba. 1

¢ asbl rasopacrnpejesneHus
B rpajgycax IOBOpOTa KO-
JIeHYaToro BaJja:

HauaJso oTKPBITHST BOYCKHO-
ro kJaanasa g0 BMT

3aKPLITHE  BIYCKHOTO
kaanaua nocne HMT

HauyaNo OTKPBITHSI Bbl-
NyCKHOro KJjafana Jo
HMT

3aKpBiTHE  BIYCKHOTO
kJanaga nocne BMT
Yron nepekpuiTiisi pa3 nyckKa
W BblIyCKa
Xoja xaanasoB, MM
Crrocob nycka
Craptep
Bpems nycka mnpu Temnepa-
Type e Hrmxe +8° Q, cuyTast
0T mporpeBa cBeued 10 3a-
[ycKa, 1 MITepBalaMH Mex1y
BKJIIOYEHHUSAMH CTapTepa He
venee | MUH B Cllyuae MOBTOP-
161X TIONBITOK, €
3apaaHbli renepaTop
Pese-peryisarop
AkxymyisitopHas ~ Gatapes
(12 B) emxoctbio, A-u
Macca KOMIIEKTHOro JH3eNs

(cyxoro) 6e3 BoAbl, MacJsia, riy-

MTeNss K aKKyMyJsTOPHOM
patapen He Gonee, Kr:
ned1aHIIEBOTO HCHOJIIHE-
HHUS
(paanieBoro
HUA
[aGapATHBIE pa3Mepbl, MM:
JAHHA
LIAPHHE
BBICOTA
Yiennubiii pacxof TOIJHBA
npH HOMHHAJIBHON MOUIHOCTH
H OUTHMAJbHLIX YCJOBHSAX
IKCTHJyaTaunu, r/c. C-u.
YieapHbE pacxoi Macaa Ha
yrap cpejHHil B 3KCmiIyaTa-
UMK, T C-4,
Pecypc ausens, u:
10 mepBol nepepaboTKu
10 TIEPBOTO KAMHTa/IbHO-
ro pemoHTa (MOTOpe-

cype)

HCIIOJHE-

9,2
CT 212 A, 12B

12

riosr, 12 B
12 B
120—132
362 385 480
380 — —
950 940
540 570
860 895
193+9% | 195-+9% [ 195+ 9%
2,3
5 000 4 500 3000
14 000 13 000 9000

DJIeKTPOCTapPTEPHEI

CT 25,

I'CK 1500
PK 1500,
180

480

1210
610
910

195-+-5%

4 500
13 000

24 B

» 24 B
24 B

480

1210
610
910

200-+5%

2500
7500
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T podnasicerte maba. 1

15 }

16

17

dasbl rasopacrnpefeseHis B
rpajiycax TNoBopoTa KoJeHua-
TOTO BaJja:

Haya/lo OTKPLITHST BIY-
CKHOTO KJanana jo BMT

3aKphITHE  BIOYCKHOTO
xJaanana nocne HMT

Hauaja OTKpPBITHS BbIDY-
ckHoro kjaanana 1o HMT

3aKpbITHE BLIIYCKHOTO
kiaanana mocne BMT
Yroa nepexpuiTHs da3 BNycKa
W BbLIIYCKA
Xoj KnanasoB, MM
Croco6 nycka
CrapTep
Bpemst Tycka IpH Temrepa-
Type e unxe +8°C, cunras
OT mporpeBa cpeueil o 3a-
nycKa, H HHTepBalaMH MEXKALY
BKJIOUEHHMSMHM CTapTepa He
Menee 1 MUH B c/Tyuae MOBTOD-
HBIX TOMbITOK, C
3apsiHblil resepatop

Pese-peryasTop

Akxymynatopuass — Gatapes
(12 B) emkoctsio, A-u
Macca KOMIJIEKTHOIO Ju3ens
(cyxoro) 6es Boabl, Macsia, ray-
[IATeNSS M aKKyMyJsTOPHOM
Garaped He Gonee, KI:
HedaleBoro HCMmoJHe-
HHS
tparanueBoOTO
HUA
TabapuTible pa3Mephl, MM:
IJINHA
uiMpHia
BBICOTA
Vienpuulil pacxoi TONJIMBA
NIPH HOMHIIANLHOH MOLLHOCTH
H ONTHMAJbIBIX YCAOBHAX 3KC-
nayarauuu, o/, C-u.
VretbHblil pacxop Macjia Ha
yrap Cpejluii B SKCm/Iyara-
UHH, /a0, C-u.
Pecypc pusens,
10 fnepBoii nepepaboTKu
10 MepBoro  KamHTallb-
HOTo peMonTa (MOTO-

pecype)

HCIIOJIHE-

I'CK 1500,
24 B
PK 1500,
24 B
180

480

1210
610
910

2004-5%

2000
5000

CT25,24B|

5000
14000

11+3
3713
3313
1513
26
9,2

DnekrpocTapTepHblii

5000
140C0

CT 15, 12

r'1o8r, 1

PP24T"
12 B
75

193--9%
2.3

£000
14000

B

2 B
2,

240

670

470

860
198--5%

2500
8000

240

670

470

860
1984-5%

2000
6000
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2.3. COCTAB U3AEJHS

B KOMUJEKT NOCTaBKH AH3eJ5 BXOJILT:

—— Alizean g cbope co BCEMI CMOHTHPOBallBIMI Ha HCM MeXa-
nU3MaMu 1 TpyOOIpOBOAAME B IIpejesaax Juseds;

— KOMIIJIEKT 3allacHbIX 4acTell B OTACJILHOH yIaKOBKe COIJIAcCHO
fiepednio, HaxXoAsIeMycs B Heli;

— KOMIIJIEKT MOIITAXKHOrO HHCTPYMEHTa M MPHCIOCOOJEeHHH s
paszBopKH, COOPKU 1l OOCHAYKNUBAHHA AH3E]AA B OT/EJBHOH YMaKOBKE
COrJIACHO TEpeuHlo, NaxoAslleMycss B Hed (CM. npuyioxkeHue 4);

— npubopul H M3JeNHs, NMOCTABAsSeMble KOMIJIEKTHO € Jn3eseM
COTJIACHO NEPEYHIO, BKJIABIBAEMOMY B YIAKOBOUIIYIO TaPY;

-— 3KCIJyaTallHOHHAs JAOKyMeNnTallus.

24. YCTPOUCTBO U PABOTA

Huzenu 5112, 8[12, 10112, 112, [121, 1122, 5I14 moryT OHITH He-
(psannesoro (puc. 2) u ¢paanuesoro (puc. 7, 10, 18) HcnosHeHu# U
OTJMYAIOTCA KOHCTPYKILHEH MaxoBHKa M €ro KOxKyXxa.

Koncrpykuus nuseneil npencrasiena Ha puc. 7—20.

2.4.1, Baok-kaprep

Bnok-kaprep [ pu3eneil — uyryHHBIH, C/AYXKHT [IJs1 MOHTaxa
BCeX JieTaseld U y3/10B AH3es.

B 6uox s3ampeccoBaHLl BTYJAKH IHAHHApPOB I7. Hapyxuas mo-
BCPXHOCTb BTYJOK OMBIBACTCS OXJaX<AAIOIleH KHJAKOCTbIO. YIJIOT-
lleHHe BOJSHOH MOJOCTH B MECTAX 3aMPECCOBKK BTYJIOK JAOCTHTAETCH
BBepXy OYPTHKOM, MPHTEPTLIM K OJIOKY, BHH3Y — YIJIOTHHTENbHLIMH
PE3HHOBBIMU KoJpllaMu 20.

B nepeanein wactu 06/10Ka pacnosararmoTcst paclpefenuTeabHbe
IIeCTEPHH, 3aKpbIBaeMble KPBILIKOH 37,

Cpepxy 6J10K 3aKphiBaeTCs YYTYHHOH TOJIOBKOH LHJIMHAPOB 12 —
obuwel Aas JAByX UMAMHAPOB. CTBHIK MeXTY TOJIOBKOH H GJOKOM
yIUIOTHsSeTCs ac0oCTaNbHOH NPoKIaaKoit 10,

2.4.2. TonoBka UMIUHAPOB

[onoBka HUAHHAPOB (pHC. 21) HMeeT BCACHIBAIOIIMA U BBIXJOIN-
L€ KaHaJjbl, BUXpeBble KaMepbl ¢ QOPCYHKOH U CBeYoH HaKaJ HBa-
st 19 v noJoCcTH LJs OXJAax Aalollell KUIKOCTH.

Ha rosoBke HUJIMHADOB MOHTHPYIOTCSI TAKMKC KJ/AIlaHHBIH Me-
XAHH3M, 3aKPBIBAeMBIH KOMNAaKOM &8, BBHIXJIONHOH KOJJIEKTOD H BO3-
AYLWHBI GuasTp (ceTka).

2.4.3. KpUBOIHNHO-WIATYHHBI MeXaHHU3M

Kosiendarele Basibl AH3eNEH — CTasblible, KOBAHBEIE, TePMHYECKH
oOpaboranuble, ycTaHABANBAIOTCA B riesjfa 6JoKa
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Konenvarpiii Ban 29 (puc. 8, 10) xopenHbmIMI 1Ieiikamil OTII-
pacrest ta nogmnnunkin Hopgwunik 32, kpome Toro, (Qpnscupyer
BaJ OT ocCeBoro nepemelnenus. [IoAIMMNHIKI CMA3bIBAIOTCST pPas-
OpbI3rUBaeMbIM MacJIOM.

K wartyHHsIM DOAUIMIHAKAM CMa3ka DOCTyNMaeT [0 KaHaJjam H3
Macjaonofaiouled waibel 41, HageToll Ha nepeiuHil Konew KOJeH-
YaTOTO BaJa C MaJblM 3a30POM.

Ha xonyc Baja Ha mnonke 28 ycraHOBJeH MaxoBUK 27, 3akpen-
MeHHBIH TalikoH 30.

Konenuatwie Baabl 29 nuseneit 2u (puc. 12, 14), 4u (puc. 16
A 18) u 6u (puc. 20) KOpeHHLIMH IleHKaMI OMHPAKTCA Ha BKIA-
ablunt 32 11 0T OCEBOro TepeMellueis GUKCHPYIOTCA YIOPHBIMH T0-
NyKoapgamu 42.

Macso u3 maruerpadii, yayled Baosab 6J0Ka, MO KaHajam Mo-
CTynaer K KOPEHHLIM NOANMITHIKAM H OT HHX — K BKJajbiiam 40
[IATYHHBIX TIOAUIHIHHKOB.

BrJIagbH NOAIHIHIKOR (KOPEHHBIX H WATYHHBIX) — TOHKO-
CTeHHBIE, H3TOTOBJEHIblE H3 CTaJLHOH JEHTBI, 3aJUTOll aHTHQPHK-
[IHOHHBIM CIJIABOM, HMEIOT (PHKCHPYIOLUIH BLICTYI.

Bxaaablg 1aTyHHBIX TOJIIHANINKOB B3aHMO3aMeHsIeMble.

Bepxuuit BKJAABIL KOPEHHOrO INOAIINMNHKA (YK/JIaALIBaeTcs
B 6JI0K) UMeeT KOJbIEeBYIO KaHaBKY, HIGKHHH (ykaaabBaercd B Oy-
reJb) — 6e3 KauaBKH.

Mopurens I (puc. 22) u3roToBAEH 113 AJIOMHHHEBOTO CHJaBa.
B KaHaBkax NOpIIHS MMEIOTCHs TPH KOMIPECCHOHHBIX KoJbila 2 H
IBa MacJOCBEMHBIX O, OJHO H3 KOTOPHIX PAacloOJ/IOKeHO Huxe 600bl-
IEK C OTBEPCTHAMU JJIs1 TOPIINEBOTo NaJblia.

M3 kanaBOK O/ MacJOCBEMHLIX KOJel MacJo OTBOLHTCS IO
pagdanbHBIM OTBEPCTHSM B IOPIIHE.

IlopwHeBbie kodiba 2 H 5 H3TOTOBJEHH M3 CIELHAJbHOro Yy-
rysa.

i llpn HanwuuM Ha BHYTpeHHeH MWJIHHAPHYECKOH NOBEPXHOCTH
[KOMIIpECCHOHHBIX KoJiel, NMpoTodeK (@acok), KoJbla yCTaHaBIU-
BAIOTCS MIPOTOYKOH B CTOPOHY JAHHIIA MOPHIHL.

IlopwHeBoil naneu 4 — naaBarLIero THIA.

Hlatys 7 — cTanbHOA IITAaMIOBAHHABIA JBYTABPOBOTO CEYCHIIA.

B BepxHIoIo roJIOBKY LIaTyHa 3anpeccoBaHa GpoH30Basi BTyJKa 8
C KOJIBIEBOH KaHaBKOH H paiualbHBIMH OTBEPCTHAMH AJsi POX0OJA
MacJa.

Kpolinka martyna QGUKCHPYETCA OT CMEUIEHHH MapaJjie/bHbIM
3aMKOM H WITHGTOM [2 11 KpenmuTcs ABYMd WaTYHHBIMI Goatamu 0.

Boatel KoHTpATCS OTrUOHBIMU Wakbamu 11,

2.4.4. Mexanusm raszopacnpepeieHus

PacnpeseaurenbHblii BaJ TojyuaeT BpallleHHe OT KOJeHYaToro
BaJa JAH3eJsl yepe3 pacnpelesuTebHLIe HecTepHH. B crporo onpe-
JeJIeHHOH NOC/el0BATENBHOCTH KYJAayKH paclipeneHTebHOT0 BaJja
yepes3 TOJKATENH, LITAHTH H KOPOMBICJAA OTKPBIBAIOT KJANaHBI,
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Pacnpeneauntensliviit Baa 2/ (puc. 23) MOHTHpyeTCs Ha JBYX
HOALWINTHAKAX KAuelns, HMeeT 11ecTb KYJIauKOB.

Kynadku I u 6 yupaBJsiiOT BHIXJONHLIMH Kaananamu, 3 u 4 —
pcachiBalomiuMy, 2 H 5, GoJsee y3KHE — TOIMJIMBHBIMH HACOCAMHU.
OAMH M3 TOILIHBHBIX KYJAuKOB, KPOME TOro, MPHBOJMT B JAEHCTBHE
TOTMJHBONOKAYUBAOULIHI Hacoc.

Pacnpenenurensubiii Baa [ (puc. 24) MoHTHpyeTcda B OJ10Ke Ha
ABYX omopaX. Baa umeer 4 xynauka. Kysaauku /I u 4 ynpasasior
BBIXJIOTIHBIMHU KJanaiaMmy, 2 0 3 — BCacblBAIOULHMH.

Pacnpepennrensunit Ban 4 (puc. 15, 17) nusesell 44 MoMin-
pyercs B OJOKe Ha Tpex BTYJKaX. Bas HMeeT BOCEMb KYJAauKOB.
Kynauku I, 4, 5 w 8 ynpaBasioT BHIXJONHBIMH KJanasamu 2, 3, 6 u
7 — BCaCbLIBAIOLIHUMH.

Pacnpenenutensuolit Baa 4 (puc. 19) nnsenein 6u monTHpyeTcs
na ueTsipex BTyJAKax H umeer 12 kymaukos. Kyanauku I, 4, 5, 8, 9
1 12 ynpaBJstOT BLIXJIONHBIMU KJalnaHAMM, OCTaJbHBIE — BCACLIBA-
IOUHMH.

BcacwhBawuuit /16 (puc. 21) u BbIXsonHOH /5 KJaanaHbl HMeEIOT
MJIOCKYI0 Tapenaky ¢ pabouumu dackamu noj yrjaom 45° Jluamerp
TapeJKH BCACBIBAIOUIErO KjaanaHa OoJblIe BEHXJOMHOTO.

Ultok kJsamana YIMeeT Ha CBOeM KOHIEe KaHABKH JJs cyXaps
Kaanatmta 9 W rnpepoxpaHuTessHoro koJabua [/, Kamxpelfi kjoanan
34KPBIBAETCS MOJ AefiCTBHEM NMPYXKUHBI 2.

Kopombicsia kiananoB 4 HMeOT Ha OJHOM [Jlede PeryJanpoBou-
iILIH BHHT 3 H ONHMPAIOTCS HA BAaJHK 5.

Banank & pexkomnpeccHoHHOro ycrpoicTBa (puc. 23) MOHTH-
pyeTcs B NONEPEUYHBIX CTEHKAaX 6J0Ka M UMEET DYKOSITKY 7 C 3a-
ieaxkoit A1 GUKCAUMH BO BRJIOYEHHOM H BBIKJIIOUEHHOM [1OJOXKE-
HUAX.

IIpn moBopoTe BaJfiKa €ro JLICKH uepe3 Tapesku 9 W wrtaHra 6
OTKPLIBAIOT BRIXJOMHBIE KJAanausl 15 (puc. 16).

Pacnpepeanrenbhble wecrepHu (puc. 25—27) — cragbHble KO-
co3ybble, cayiKaTr AJasl Nepefayu BpPAlleHHst OT KOJEHYaToro BaJa
K pacnpefe/uTeJbHOMY Baly H APYTHM y3JaMm AHM3esdsi. YCTaHOBKY
jecTepeH MPOH3BOAMTE MO METKaM: METKa y BINaAHHB 3y0a OAHOH
(ICCTEPHN JOJMXHA ObITb IPOTHB METKH y BepIUHHBI 3y6a Hpyrof.

B nusensix 512, 5[2-1, 5I12, 812, 10I12 Ha cTeHKe 6J0Ka €O
CTOPOHBI MaxOBHKa MOHTHpYeTcs NpHBOA Taxomerpa I7 (puc. 23),
nosyualoluil Bpaulenne yepe3 nNoBoJgok 20 oT paciupemenuTesbHOro
BaJia.

Husenu 24 MOryT NnoCTaBASITbCS (€3 TaxoMmMeTpa, TOrga BMeCTO
NpHBOJAA TaXOMeTpa YCTAHaBJIHBAETCS 3ar/ylKa.

2.4.5. TonauBHaa cucrema

Tonnusraa cructema (puc. 28 1 29) cayxur 418 NofauM 030-
POBANUBIX, PASJIUUHLIX IS Pa3HLIX DEKIMOB [ATPYSKH, NOPILI
TONJIIBA 0]l BBICOKIIM JlaBJI€HHeM B BIIXPEBbIE KAMCPbI, pacibLaser
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ero Ha MeJbYaiillide YacTUIB 1 ofecHeduBaeT PeryaspHoCTb H Tpe-
HyeMyIo 110CI1e/I0BATeTBHOCTD BIPHICKOB.

TonnuponofgkavuBaolniit Hacoc /0 3acacbliBaeT TOIJIMBO H3 pac-
XojHoro 0aka W mojgaer K TomauBHOMY (uiabTpy 6. M3 duantpa
OYHIIEHHOE TOIJIMBO TNOCTYNAeT K TOIJHBIOMY HAcocy BLICOKOTO
nasJjenHus 2, oTKyna nopaercd K (opcyHkaM 4 H BIPBLICKHBAeTCH
B BHXpeBble KaMephl. B MOMeHT BNpLICKa, NPOXOAS Yepes COIJIO-
Boe OTBepCTHe (hOPCYHKH, TOMIHBO PACHLIISETCH.

[IpocoynBliieecss MeXKAY HIJOH H KOPIYCOM paclblIHTesNs TOIl-
JHBO yepe3 oTBepcTHst B raiike 8 u Goare 14 (puc. 38) cauBaercs
B TONJIUBHLIH QHABTD.

Tounueonoakaynsawowuil Hacoc (puc. 30) — IOpIIHEBOro THIA,
yCTaHOBJEH Ha Kpblllke camyna (ausean 52, 512-1, 5112, 8I12,
10T12) wsan na xopmyce ToniuBrOro Hacoca (amsenu JC8, HCI2,
[112, 121, 1122, 44 u 64) W NPUBORUTCS B JeHCTBHE OT Ky/JaukKa
pacnpenenurenpHoro Bana (anmsenn 542, 512-1, 5I12, 8112, 10I12)
HWJIH BaJIHKa TOIJIMBHOIO 1acoca.

HarnerateabHblil X0[ MOPIIINsl 5 HACOCA OCYLLECTBJSIETCA DPY-
JKHHOH 3 B 3aBHCHMOCTH OT KOJHYeCTBa nOTPeOAAeMOro AH3ejeM
TONJIHBA, 3THM TOCTHraeTcsl OCTOANCTBO JaBJeHus.

JJ1st 3ano/IHEHUS TOIJIMBHON CHCTEMBI TOTJIHBOM H yAaJ€HUs H3
Hee BO3JlyXa Tepes NMYCKOM JAu3e/s Ha BcacblBamollefl JUHHMH Ha-
cOca YCTAHOBJIEH HAcOC PYuHOH MOLKAUKH, COCTOSILHI H3 Kopryca
19, nopmiust 24 w wtoxa 20 ¢ Knonkon 22.

Iya nogKauuBanus TONJIHBA OTBHUNTHTE KHOTUKY 22 W cienaiite
HEeCKOIbKO KaukoB. Ilocjie monkaunBaHus KUONKY 22 naBHNTHTE Ha
Koanax 21, urto6bl nopiieHb 24 NAOTHO NPHXKAT NPOKAaAKy 25
K Kopmycy 19.

TonausHbit uabtp (puc. 31) cAyKUT ATF OYUCTKHM TONNMBA OT
MeXaHHUeCKHX TMpUMeceli U YCTAHOBJAEH MEXKIY TOIJHBONIOJKAUHBA-
IOMM M TONIMBHGLIM Hacocamu. DUIBTPYIOLIHA 3/aeMeHT 2— 6y-
Maxkupii. B Hmxkneil uwactu kopryca ¢uabtpa I pacnosoxena
npo6ka 15 mast ciuBa orcTost uepe3d Kaxawvle 100—150 gacos pa-
gorel gusess, Yepes 200—300 yacoB paboTHl NpOMLIBaHTe (HI/b-
TPYylOWHH sAeMeHT 2.

[IpoMbiBKY GUALTPYIOLIErO 3JeMeHTa NPOM3BOLHTE Ha Hepabo-
TalolIeM JU3eIe B CAeAYIOLCH N0CaeJ0BaTeILHOCTH:

1. 3agpo#iTe TOMJAUBHLIA KpaH, OTCOeqUHHTe TPYyOKy 6 H
YCTAHOBHUTE TNOABOASOLYI0 TPyGky 4 B mosoxeNHe JIPOMBIBKH
(puc. 31, 1I).

2. Orsunrnte npobky /5 nHa 3—4 ofopora, OTKPOHTE TONAMBHLIH
KpaH H NpoKauaiiTe TONJIHBO PYYHBIM HACOCOM IO INOSIBJEHHA UHC-
TOrO TOmHBa. IIpu 3TOM, TONMJHBO NMPOXOAHT uepe3 (UILTPYIOWIHI
5JCMCHT B HANpaBJeHHH, NPOTHBOMOJONKHOM padoueMy, M C/IHBA-
eTcsl CO CMBITOM TpsA3bio yepe3 orBepcTue B npobre [5. Ecmu Ton-
JIMBO He CJAMBAETCs, BBIBUHTITE NMPOOKY H NMPOYHCTHTE Kaladbl.

3. Ycranosurte noABoAsiue tpybrkun 4 n 6 B pabouee nogoxe-
nue (puc. 31, 1) u saBunTHTe MpO6KY [5.
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TonauBnblit Hacoc (puc. 32) — omuonsyrxkepHuii. Ha nusens
yCTAHABJIHBAETCST [[BA CAPEHHBIX Hacoca. B Kopiyce [ macoca mMoH-
THPYIOTCH ToJKatesb 3, 3ybuaras peika §, 3ybuarbiii Beneu 20,
naymxepnag 2/ u knanansas [0 napsl.

Tonkareab 8 Ha HapyXKIOH NOBEPXHOCTH HMEET KPYTOBYI) pH-
CKYy, KOTODYIO IIPH YCTaHOBKe TOIIMBHOTO Hacoca Ha JiM3ejb C M0-
MOUIBIO PETYJNNPOBOYHOrO GOJITA COBMECTHTE C PHCKOH HAa Kopmyce
lracoca TIpH HHXKHEM KpalHeM IIOJOKEHHH IJIyHXKepa.

3ybuarast peilka 5 BXOLHT B 3alenJeHue ¢ BeHloM 20 noBopoT-
iloft BTyaku. Ilpn nepemellenwH peliku 5 moBOpauMBaercs BeHell,
KOTOpblt, OyAyud CBSI3aH € MJYHXEpPOM, fnoBopauuBaer ero. [Ipu
cOopKe peliky ¢ BEHLOM H NOBOPOTHYIO BTYJIKY C IOBOJLKOM TJAYII-
JKepa BBOJHTE B 3allelljiellie O MeTKAaM.,

Cunapusanue Hacocon (puc. 33) HPOU3BOLHTE MYTEM YCTAHOBKH
ux na ¢uaanern 7. :

Peflkn crnapelllblx 114COCOB COeJHHEHLI MeXAy co60H mapuup-
ILIM 3BEHOM, KOTOPBIM PeryJHpyeTcs UX B3anMHOE TOJOXKEeHHe.

IMuynxepnas napa 27 (puc. 32) COCTOMT M3 BTYJKH H IAYH-
JKepa, U3TOTOBJIEHHBIX ¢ BBICOKOH TOYHOCTHIO K COOPAHHLIX C 3a30-
pom 0,0001—0,002 mm.

Knanavnast napa /0 cocTonT u3 KhanaHa ¥ BTYJIKH KJanaHa.
pubox KJamana CIyKUT JJIS OTKJIIOUEHHSI CHCTEMBI BLICOKOTO A4B-
Jennst (Tpy6xu um GopCyHKH) OT HArHeTaTeabHOH I10JOCTH Hacoca,
A /IS pa3TPy3KH TPYOKH BLICOKOTO J1aBJEHHS — Pasrpy304HbI 10s-
COK KJamaHa.

Pasrpyska TpyOKH BLICOKOTO IaBleHHsI ofecmeuuBaer OBICTPYIO
nmocagkKy HrJael dopcynku. Bmaromaps satomy dopcyrka paboTaer
yeTKo 6e3 MOATeKaHUs TON/NNBA.

Bryaka xJganana UMeeT HapY:XKNYI pe3bOy AN H3BJeUeHHA ce
M3 KOPMyca CHelUATLHLIM ChbeMITHKOM.

ITpn pemonrte nayHKcpHas M KaanaHHas Mapbl 3aMeHSIOTCS
KOMIJIEKTHO. PacKOMIJIEeKTOBBIBATE JETAJH Tap HeJIb3s.

Hnst Boimycka BO3AyXa M3 NPHEMIIOH TOJOCTH HACOCA CJAYIKNT
npobka 14.

Pa6ora nacoca. Kynauok pacrnpefejuTelbHOro Basja  uepes
TpoHK 3 npuBoja (puc. 33) um npyxuny 22 (puc. 32) coobuiaer
IIyHIKepY BO3SBPATHO-IOCTYIIATeNbHOE ABHXKEHHE BO BTYJKE.

[Ipn HuXHeM moJioKeHHMH nayHxepa (puc. 34) o6a oTBepcTus
(! m 2) Bo BTyJaKe OTKpLITH. HamniyuxkepHas mosocTh 3amnosHeHa
TOIVIHBOM, TIOAABAEMDbIM TOMVIMBONOAKAYHBAIOIIHM HACOCOM.

ITpn aBHXKeNHH NuyHXKepa BBepX, KAK TONBKO BEPXHAA KPOMKa
IJyHxKepa 3akpoeT oTBepcTHst | W 2, HauuHaeTcs Harmerauue. Ha-
riuetatesbHbll KJanaH OTKPBIBAETCSI NMOJ JaBJeHueM TOIJIHBA, U
TOINIHBO MocTynaeT B (opcyHKy. Harneranue 3akaHdupaeTcd Korna
orceunas (compasbnasi) KpoMka 3 NMOJOHIET K HUXKHEH KPOMKe OT-
BepeTHs 2 BO BTYJKe, T. €. NPOH30MALET OTCeuKa, XOTs MAyHKep Oy-
LCT NPOAOMKATL ABUTATLCST BBEPX,
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IlaBaenne B HarHetate/JbHOM TpyGoOnpoBoge d B HaAMAyHXKep-
HOH IIOJIOCTH pPe3KO YMEHBHIUTCS, W HArHeTaTeJdbHbIH KJaamaH 3a-
Kpoercs.

Hayasno mogaun romnusa, TakuM 06pa3oM, He 3aBHCHT OT IIO-
BOpOTa IJYHXKepA.

Kouell nopaun onpefessiercss noBopoTOM MJyHKepa.

[Ipr cosmeutennii npogoabHoro naza 4 Ha nayHmKepe ¢ oTBep-
crueM 2 Bo Bry/AKe nojgada He OyIET NPOHIBOAHTLCH, TAK KAK TOMN-
MHBO OYJIeT Meperyckarses M3 HALNJAYHKEPHON NOJTOCTH BO BIYCK-
HYIO TOJIOCTL. DTO MOMOKCHHE MIYHKEDA COOTBETCTBYET HYJAEBOIl
nogaue (puc. 34, 111).

VTOJI OUEepexenns MoAaun TONIHBA MOKIO H3MEHATL PEryJnpo-
BogHBIM Goatom 6 (puc. 33). [lpu BuBHHuMBaHuK GoaTa (yAJaHHe-
HHe TPOHKA) BHpbicK OyfaeT OoJee PaHHUM, MPH 3ABHHUHBAHHH —

bodaee nozaHuM. [osopor Goara na ojHy rpaib H3MEHACT YroJ ore-
pe:keHus na 1,5—2° '

YcraHoBka TONMAMBHBIX HACOCOB (puc. 33) Ha pausenn.

. 3aBuntHB perynnpoBounbie 60Tl 6 10 YIOpa, YCTAHOBHTE
TPOHKH IIPHBOJIA HACOCOR.

2. Cnapbre apa Hacoca ua ¢uaanue 7, orperyJupyiite H mpo-
BepbTe JIETKOCTL NepeMelleHus peek 9.

3. 3agpenute nacocnl B GOKOBOM oTceke 6s10ka. IIpoBepbTe Jer-
KOCTL nepemellenns peek. 3aefanue He gonyckaercs. [Ipy HuKHeM
MOJIOKEHHH TOJKATENsSI HACOCA COBMECTHTE €ro PHUCKY C PHUCKOH Ha
KOpIlyce HAcOCa PeryJupoBOYHBEIM 0OJITOM 6 TPOHKA.

4. TIposepbTe H, npn HEOGXOAUMOCTH, NOAPENYAHPYIiTe YTOJ Olle-

pezKenns Nnofaun TOIIHBA 00 Kauu/IIapy.

CoeffHHHATE TATY PEek ¢ PHIYAroM Peryaaropa.

Tonauenbiit nacoc (puc. 35) anzens 4y — UeThIPEeXIAYHAKEePHBL,
Auaens 64 — HeCTHITYHKEPHBIIL,

B xopnyce 25 monrupytores naymwxepusie 17 w xnanadusie /3§
napui, Toakarean 30, syGuathie Benusl 8 W peiiku 18, noBopovibie
BTYJAKH 33, Kynaukoselii Baauk 27. Ilas cMasku B Kopnyce 3aiupa-

eTCs MacJo.

[lnynxepras u KianmaHsas napbl N0 KOHCTPYKIHH M OPHRIUIY
paboThl Takue Ke, KaK B OAHOIJYIKEPHOM HACOCE, ONMHCANHOM
BBILLIE,

Kynaukosbtit panuk 27 cuyxut aas npHBOAa MAYINKEPOB, TOI-
JIUBOTIO/IKAYMBAIOILETO HACOCA H PETyJIATOpA.

Tonxarens 30 PONHKOBLIA CJHYKUT AAs TICPELAUH IBUKEHHS OT
KYy/TaYKOBOrO Ba/JHKa TJIYHXKePYy, OH YCTAHOBJEH B KOpPIyce BO
BTyJIKe O, Qukcupyerca BuHToM 2/. CBepXy B TOJNKATENb BBHHUEH
PEryJnpoBoOUHEId GOAT 6 NJA DEryJHPOBKH Yria OmepeKeHHs Mo-
Laux TOIJINBA,

Buisununpanie GonTa Ha oAUy rpaHb yBeJIHUHBAeT, a 3aBUHTH-
BaHWe yMCHDIIAET yroJl ONepekKeHHsl MOAAYd TONJHBa Ha |,5—2°.
[Tpu cGopxe peryauposountifi 6ot 6 BBHHTHTe 110 yropa.

YTomt oneperkenns nojaun TONTHBA CEKUHAMH NPH COOpKe ycra-
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HABAWBANITE IO YTONAHWIO TOPIA [JYHIKepa BO BTYJKe, KOTOPOE
JOJKHO OBITL 8,80,1 MM aast guseas 1046 u 83+20,1 MM aas au-
seqeft JAC8, JCI12, 1112, 1121, 122, 5144, 514, 5116 n 8/16. B rakom
MOJIOKEHMH PETYJIHPOBOUHBIN GOJT 3aKOHTPHTE.

Ha crynnne myprogepxarens 20 (puc. 36) u KpLiKe MOIIIHI-
HMKA HAcoca HaHeCeHHl PHUCKH 22, coBNaJleHHE KOTOPDLIX COOTBETCT-
ByeT HayaJy MOAauH TOIJIMBA NEPBOH ceKiuell Hacoca.

[Ta BTy/AKY mIyH:Kepa Hajgera MOBOPOTHAS BTyJAKa o3 (puc. 35)
C BeHLOM &, BXOASIUMM B 3allenyieHne ¢ 3yGuaroil pelixoit 8. B nas
ITOBOPOTHOM BTYJKH BXOAHUT HOBOAOK nayuxepa. Ilpu cBopke pucka
(oTBepcTHE) HA MOBOAKE MJAVHIKepa AOMKHa OBITL MPOTUB PUCKH Ha
MOBOPOTHOK BTYJKEe H pacrnonaratecs B cropony Kpwiwxu 7. Iloso-
POTOM BTYJKH 83 C INIYHXKEPOM OTHOCHTEJNLHO 3y6uaToro BeHla A0-
CTHTaeTcsd KOJIMYECTBEHHAA pery.JHpoBKa (PaBHOMEPHOCTD) MOLAUH
TONIMBA KaxXAOH cekuneil nacoca. [Tocje perysnpoBku Berel & 3a-
KpernuTe Ha [OBOPOTHON BTYJAKE CTSHIKHBIM BHHTOM 9.

3y6uarad pelixa /8 ycranapamuBaeTcs B KOpIyce Hacoca BO BTYJI-
Kax U OAHHM KOHIIOM uepe3 IIApPHHD COeIMHAETCA C pBIUaroM pe-
TYJaATOpA,

Hust BBIIyCKa BO3AyXa W3 NPHEMHOH IM0JOCTH HACOCA HMeeTcs
npotxa 54.

Ilpusoa tonauBHoro Hacoca (puc. 36) museselr 64 COCTOMT U3
BaJHKa I3, yCTaHOBJEHHOTO Ha NOANIMIHAKAX B O0J0Ke, HIECTEPHU 3
H KyJaukoBo# My(dTul. Mydra 1nossosser U3MEHATb YIoJ onepexe-
HHS TI0/IaYH TOMJHMBA BCEMH CEKLHSMH HAcoca OJHOBDEMEHHO. JTO
HOCTHraeTcss HOBOpPOTOM Mydromepxarens 20 ¢ Ky/JdauKOBLIM Ba-
JUKOM B I1azax BcnoMmoratenbHoil mybrter 7. last yBeamueHus
yraa onepexenus Mydroaepxkarenp 20 mopopaumBaiiTe no waco-
BOH cTpenke (ecaH CMOTPEThb CO CTOPOHBI MaXOBHKAa), AJS YMeHb-
MeHHs — HPOTHB yacoBoi crpeaku. Ha mydre I8 mmerorcs mesne-
HHUs, a HA BcnoMoratedsbHoit mydre /7 — pucka. [Tosopor wa onmo
nenerue Mydromepxkarens 20 H3MeHSET YroJ OnepeKeHus MOfauu
Ha 4°.

Hunsenn MoryT moctaBadaTbesa 6e3 TaxoMmerpa, TOTAA BMECTO jle-
Tadell NpPHWBOLA M KpeINJeHHs TaxoMeTpa yCranapJuBaercs 3a-
TJYINKA,

YcraHoBka cOGPaHHOrO W OTPEryJMPOBAHHOTO TONJMBHOIG Ha-
€oca Ha Au3edb:

1. IlpoBopaunBas KOJeHUYaTHIH BaJj, YCTAHOBUTE MAXOBHK, TaK,
yto6bl MeTka BMT na ero o6ome He molusa M0 yKasartesas Ha yrod
olepexeHHs MoJauYn TOIJINBA Ha XOlle CIKATHA B IIEPBOM UHJHBIDE.
Cpennee nenenne MyQTsl /8 COBMECTHTE € PHUCKON BCIOMOTATEND-
Holt MydTHI 17.

2. YcranoBuTe HAacOC Ha KPOHIUTEHH, COBMECTHTE DHCKY HA CTY-
nuile mydronepxkarenass 20 ¢ pHCKOH Ha KpBIUIKE NOJAIIHIHHKA Ha-
coca ¥ BBeAHTE KyJauku Mydromepxaresnst 20 B masel JaCTHYHON
jnaitéet /9. TIpn sTom oceBoll qiodt maioe 10 nomxen Ovits 0,2
1,0 MM.
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3. Ilpouspenure 1eHTPOBKY HAcocd ¢ NPHBOAOM MO LPHCIOCOD-
gernio 21.

Cwmeuenne p0/4:xxH0 OblTh He Oosee 0,1 MM (pasnoctb 3a30poB
B Touke 1), naaom na pauHe 100 mm ne Oosee 0,15 mm (passocTnb
3a3zopos B Touke ).

Meroauka npoBefeddsT 3aMepoB TaKasi e, KaK H IPH IleHT-
POBKe MH3eJsl W IPHBOLUMOIO MeXaHH3Ma (CM. HHXKe).

[Ipu 11eHTPOBKE NMOJ HacOC MOTYT YKJaAbLIBATbCHA NPOKJIALKU U3
doabru obmedt TonwnHok He Gosiee 0,5 MM.

ITocie eHTPOBKM MPOBEpbTE YroJ ONepeKeHus IofaqyH TOMJIHBA
10 KamWJISIPy Y, IPH HeOOXOJUMOCTH, [IOJPEryaupyiiTe ¢ MOMOLIbIO
My ThL.

Ha gusenn HC8, AC12, 1112, 121, 1122 u 44 ycranasjauBaercs
TOIJIMBHBIA Hacoc ¢ (JaHUeBbIM KpenjeHueMm (puc. 37).

Hacoc npusopuTcsl B JeficTBre liecTepHel 4 U BTYJKOH 5, a Kpe-
nurcst K 610Ky (aaniuem /. Hannuue B 1necTepue 4 oJHOH yMeHb-
LWIEHHOH BUAAHHBl JACT BO3MOMKHOCTH COCJHHUTL CTYNHIY C BTYJ-
KOH 5 Toabko B oauoM mnoao:keuuu. [llecrepusi 4 BBoAHUTCS B 3a-
Lervielive ¢ lecteplicd pacnpenesacnnst no merkam. Ocesofl JO@T
wecrephu 4 B npenenax 0,50—1 MM obecrieydBaercs NPoKJaAKAMH 6.

CMazka K NpHBOJY TMOABOJAHTCA 1O TPyOKe 3.

Yron onepexkeHHs NOAAYH TOMJIHBA peryJHUpPyercs IOBOPOTOM
imacoca B nasax OJioka u ¢uaanua. Ias yBesuueHust yria onepeze-
HUS HAacOC [OBEPHUTE NMPOTHB YACOBOH CTPEJNKH (eCaH CMOTPEeThb CO
CTOPOHLI MaXOBHKAa), AJsl yMeUbIIEeHHs — 110 YacoBOit CTpeJiKe.

Ipu ycTaHOBKe OTPEryJaHPOBAHHOIO TOIJIMBHOrO HAcoca ¢ aH-
LEeBBLIM KpPenJeHHeM Ha An3enb:

1. JlerkuMm nokaumBanueMm BBeiuTe B nero duanen I u BTYJKY
5 Tak, uTOo6Bl IIMPOKAsi BMAAHHA BTYJKH O HaXOAHJIAchb HPOTHB
YMeHbIIEHHOH BIHANUHBI LIJIHIOB IuecTepHU 4 (IPOTHB METKHU).

2. Tlpukpenure ¢uanen / x 6JI0KY.

3. Ilposeppre 1O Kanwuaspy H, NpH HEOGXOAMMOCTH, nHOLpe-
TYJHPYHTE I10BOPOTOM HAacoca YroJ oOlepeKeHus [OJayH TOIM-
JUBa.

Popcyuka (puc. 38), yCTaHOBJEHHAs HAa TOJOBKE CHJMH[POB,
IEPUOIHUECKH BIPBLICKHBAET PaclbLlIEHHOE TOIJIMBO B BHXPEBYIO Ka-
Mepy. <

ConsoBoe oTBepCTHE KOpIyca PACHBLIHTENs 3aKPHITO MIVIOH 2,
NMPHXKATOI K YIJIOTHAIONEMY KOHYCY uepes IITAaHTy 5 npyxHHOH 6,
ongpalouwelicas BepXHMM KOUNOM Ha OypTHK peryJHpPOBOUHOTO
guaTa 9.

Kopnyc pacnbuiuTtesns ¥ Hria B3aHMHO NPHTEPTH, 06pasysi npe-
IIU3HOHHYI0 napy.

PackoMnnekToBKa nap B Mpolecce 3KCIJIyaTalMH le  [omny-
cKaercsl.

HaBienne NpyKUHBL HA UIJY, @ CIEOBATENbHO, H JaBJeHHe Ha-
ya/aa BIPLICKA TOIIHBa peryJaupyercss BuuHtoM 9. Ilocae perynu-
POBKH BHHT CTONOPHUTCA KOHTprahkoi /0.
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TomnJuBo MOABOMHUTCS MO KaHajaM B HHXHIOK KOJDLUEBYIO pac-
rouky pacnuriwteas. Koraa gapienne TOUAHBA Ha  KOHNHHECKYIO
YACTb HDALL IPEONOJIEET YCHJIIC TPYAHULL, HTJa Paciblinressl Tpi-
HOAHNMAETCSI M TOIUIHBO BIPLICKUBAETCA B BUXPEBYIO KAMEDY.
B KoHlle HOfAYH TONJHMBA, KOrgd AaBJjelie B HarHeTdTe/JbHOM TPY-
GonpoBOjE YHANeT, Hrjia M[OA AEHCTBHEM NPYMHIDLL OLyCTUTCH
B cel0 M pasobHT IM0JoCTh (QOPCYHKH OT BUXpCBON Ka-
MepLL.

Peryastop 101/cp KHBAET YHCJA0 OOOPOTOB JlH3€/s B Olpele-
JeHNLIX TIpejiesiax JIPH pasJMYHBIX H3MCHEHHSX 1aTPYSKH, B TOM
yiesle M BHE3ANNbIX. I1pH 9TOM DeryJasaTop BO3JAEHCTBYET Ha pefixy
TOIJIMBHOrO HAacoca, YCTalaBJHBag [ojady TONJIMBA, COOTBETCT-
BYIOILYIO [aHON HarpysKe NpH JaHNOM THCJE 060pOTOB.

Ha nuseasix 5112, 52-1, 512, 8I12, 10112 ycranon/acH BCiTpo-
GEKIDIT OLMOPCIKHMIIBIH PETYJAATOp € H3MENSEMOll CTeNelblo ne-

pasuomepuoctu (puc. 39). On pasmeillen B HEPEAHEM  OTCEKE
6J10K4, TPUBOJAMTCS OT LIECTCPHH paclpefe/uTe/sioro sasa 1 co-
CTOMT W3 JBYX Tpy30B 3/, PACMOMOKEHHbIX Ha ocsix [5 B TpaBepce

16, mydr 28 u 30, npyxun 26 u 27, ycrpolicTsa /s H3MENENH
uHeaa 06OPOTOB, HCHOJIHTENBLIOTO MeXaiH3Ma ¥ YCTpoficTBa A/
OCTANOBKH U35

Ipysbl Kpensites WTHGTAME 11a 0cAX 15, KOTOpDIE BCTABAAIOTCHA
BO BTYJKH, 3aNPECCOBAHHDIE B NPOYLIHL! TPaBEPCHI 16.

MaJplM TIJICYOM TPY3bl BO BpeMsl paBoThl ONHPAIOTCSI Ha KPYro-
soil paane MydTs 30.

[MosomkoBast Mydra 28 3ampeccosana B NOJIHUIHUK MY(PTHI 30,
npi pabore peryasTopa He Bpallaerca M CAYKHT AL nepenain
yewaus or rpysos 4/ K poryaram 11 u 14 u or npyxnu 26 n 27
K rpyaam 1.

[pyxune peryasropa 26 n 27 OTIHYAIOTCA 2KECTKOCTBIO H
JUTUHOH.

Buyrpeursist npy»una 27 aMeeT MeHbHIIYIO JJIMHY, HO OOJBILYIO
JKCCTKOCTD 1 BKJIOUAETCS NPH TORLINIe oM uHcie oGoportos (700-—
800 o6/Mun).

YCTpOUCTBO /151 H3MEHEHHs uKc/d 060pOTOB JH3e/st COCTONT H3
xopryca 23, panuka 20 ¢ maxoBuukom /9 u puiuara 22.

[Ipu Bpamennn MaxoBuuka /9 110 uacosoit cTpejke BajnK 20
nepes puiyar 22 HaxHUMaeT Ha cTakaH 24, yBeInynpas CXaTne npy-
KU (06OPOTHI AN3eJIsl YBEJTHUHBAKOTCH ).

Ipu Bpanlcudn MaxoBHUKA NPOTHB UYACOBOH CTPEJNKH CIKaTHe
IpYXUH yMenpInaeTest (060pOTLL Au3ens YMEHBIIAKTCS ) .

UCnomTe bbbl MeXaHH3M CJAYIKHT AJad Iepefayd NBUIKEHHs
MyQThl 28 3yGuaThiM pedKkam TOITHBILIX 11ACOCOB M COCTOHMT H3
IIKHETO H BEPXHET0 PhIYaroB Tsru.

Huxuuil poiuar 4 3akpeivieR na sajuke /, a cepuueckoit ro-
JOBKOH BXOIMT B KanaBKy MyQTol. Bepxumit puiuar // uepes nako-
HCUHHK, TATY K PEryJHPOBOUHYIO CTHMKKY COeMMHEH ¢ PeHKaMH Ha-
coca 1 CBSI3aH C BAJHKOM [ NPYXKHIOA H CTOHOPOM. IDTO TIO3BOJSIET
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pbtuar /1 moBopaunsaTh OTHOCHTENbLHO BAAHKA | B OAIIOM Hanpan-
JCHHI (B anpapienitin 1yaesoil nofawit), ne cRuMas npymun 26
n 27, Ha sponuirefine 12 yeravasiaisaores VETPOICTBA IS H3MeE-
HEHHH CTCHEHH HEPABHOMEPHOCTH I OCTAHOBKI JUI3e/Ts.

CTgl@Nb HEPABHOMEPHOCTH HM3MENSeTest npymuloi 5, zakpen-
JICHHOM CBOMMH KOHLUAMH Ha nJyanxe 7 u puivare //.

Jlas ymeHbluenus CTeneHn HepaBHOMEPHOCTH JanKy 7 nepeme-
CTUTL B Nasy Kpouwteiina I8 Baeso (B cTOpoHy maxoBuka), s
yBeqnuennst — pnpaso. Ilpu sasojckoit perymuposke crenenn me-
PABHOMEDHOCTH Ha KpoHwTedne /8 u naanke 7 naHotutes obmasn
pHeKa.

s ocranoskn ausens cayxur pykositka 4 n puiaar 10, Tlpu
NOBOPOTE PYKOATKH ¢ NPOTHB 4acoBoil cTpeaku puiyar /0 nepeme-
taer pevar {1/ paeso; nocaennil, AeficTrysa 1a pelkn, yeranan-
JHBACT HYJACBYIO MOAAUY 11 JIH3CIh OCTAHABJHBASTCS, _

[Ipn cGopke peryanropa:

.-I' Hapenpre na naneun weerepuio c Tpasepeoit 1 MmydrL.

2. Yeranosure  KpblKY — PACHpeleHTeabHblX mecTepen  Ha
WTHPTH B 6a0Ke 1 3akpenure ee. Hagensre Ha 10BOIKOBYIO My(pTy
28 npyxunnt 26 n 27, yeranmosure crakan 24 p Kopryc Iafelfv:lﬂ"-
Topa 23. ) '

3. Benute FOJIOBKY HHIKHETO pblYara B KaHABKY My{TH M 3a-
KpenuTe KPOHIUTEHH.

4. Coemunute BepXuiil puluar TAroi ¢ peiflkami 1acocos.

Ha Ansenn 4u u Oy ycranaBinpaercs HenTpobeKnblit 0gHope-
AHMHBHL DETYJISTOP HIAH HEHTPOOEKILIT OTHOP e HMHbL peryastop
C H3MEHACMOH CTeNEHhI0 HePABHOMEPHOCTH.

Peryastop xpennrcss x TOIJIHBHOMY HACOCY H NPHBOIHTCS OT
ero KymaykKoBOro BaJnka.

LlenTpodeRubiii 0OfHOPEXR UMb peryaarop (puc. 40) coctour
H3 Bagquga ¢ rpysami, myQror 2, npysKunnt 13, HCnogHUTeABLHOTO
MEXaHI3MA 1 YCTPONCTBA IS H3MEHEHUS uHeaa 000pOTOR H ocTa-
HOBKH IH3eJ5, CMOHTHPOBAHHBIX B KOPTIYCE 5.

[pyspr kpenarest wWrHGTamn na ocax 4, BETABICHILIX BO BTYJIKH
KPECTOBHHLI BAJIMKA, )

B rpysax YCTAHOB/IEHBL POJAHKH (IAPHKONOAMWNIHNKN) & s
Hepefaun yCHIHH OT rpy3os My(pTe 2, KoTopas Bpaumlaercsl BMecTe
C BANHKOM / H MOMKeT nepeMellaThes BAOAL Hero. Ha My(hTy uepes
YIOPHLI NOALIIHNHIK 1 Tapedky 24 ponnkamu onupaercs p;bll{'di‘g
HCHONUTEABHOr0 MeXdaHU3MA, BTOPOE ILIeUO KOTOPOrO MpYIKHHHOM
TATOH 20 coennneno ¢ peilxoil Hacoca u Npy:RUHOm 13, ﬁpwnnm
APYIFHM KOHUOM COeAHHEHA C YCTPOHCTBOM MAS M3MEHels yHeaa
ODOPOTOB, COCTOAIKUM H3 MaxoBH4YKa /4 ¢ BHHTOM 1 Bsanuka /6
¢ peuaramn. Ilpn Bpautennn mMaxoBHYKa no uacopoil crpesike Ha-
TsOKenue npyRuHel [3 ymeubluaeres (yMenbllawres 000poTL), MpH
BPAILCHHH NIPOTHB YaCOBOH CTPENKH HATSIKEHNE NPYIKHHL VBeJ -
BaeTCH (yBeaHUHBAIOTCH 0060poTH). Makcumaibibie 0BOpPOTH orpa-
HHUHBAIOTCH BUHTOM /7.
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pyxunirasg tara 20 ycrpoena Tak, 4To ITO3BOJIAET PeryJmupo-
BATH PACCTOSIHIE MEXKAY pbluaroM 8 u peHKoif, BHIKJIIOUATL Mojauy
TomAuBa (OCTAHABJIUBATHL MH3eJb) PYKoATKol /1 Ge3 mepeMmelienus
purgara 8, MyQThl 2 1 Tpy30B 7 3a CUET CKAaTHA NPYKHUHLI B 060HMe
TATH.

JIJ1s1 OCTAHOBKM JHU3eJsi BLITAHUTE PYKOSITKY [/ w nas dukca-
IIHH B BBLIKJIOUEHHOM 110JI0KENHH IIOBEPHHTE [0 ynopa.

[Tpu s10M rpudox 10 uepes peryJHpPOBOUYHLIN BHHT TaAru 20 me-
peMecTuT pefiky B cropony HyJjeBol nopauu. Ilocse ocranoBxu An-
3eJst PYKOSITKY BeplliTe B HadasbHoe (paboyee) IOJIOKEHHeE.

LenTpoBGemHubiil GUHOPEKUMHDBIH peryiasTop ¢ H3MeHSAeMOi cTe-
NeHbIO HEPABHOMEPHOCTH (pHC. 42) COCTOUT M3 cepAedyHMKa peryJs-
TOpa, WCIOJHHTEJNBHOTO MexaHusMa, YCTpPoHcTBa HNJAA H3MEHeHUs
CTeneHH HepABHOMEPHOCTH, H3MEHeHHs yucsaa 060pOTOB, OCTAHOBKU
JTHU3eJas M KaTapakxra.

Cepieynk peryJasTopa COCTOUT M3 Bpallarouleiicss Ha naJjblie /7
KPecToBUHbI /4 C 3aKpenyieHIBIMH JBYMS OCAMH, Ha KOTOPLIX Ka-
yatoresi Tpyabl 21, LlenrpoBeskHble cujibl TPY30B TEPENAlOTCs uepes
posurk 15 rapenxe mydTel /3 ¥ ypaBHOBEIIUBAKTCA VIPYrOCTHIO
PJAaBHON TIpy:KUUBL 8. XBOCTOBHK MY(TH BXOAMT B OTBEpCTHE
najgsia I7. Ocesple yCUJIHA KPECTOBUHLI BOCHPHHHMAIOTCS 1171aBalo-
eft waiooi /6 U KaJdeHbIM KOJbLOM /&, HalpeccOBaHHbLIM Ha ma-
new I7.

McnonnuTenbHBIA MeXaHU3M CJAYXKHT LA Hepefadn JBHKeHHs
mMydTul 13 3y6uaToit pefiKe TOMJNKMBHOrO HACOCA M COCTOMT M3 CTa-
kaHa 9, rnapHo# npyxuHel 8, pbiuara 24 u taru /2. Crakau 9 yxk-
pervieH Ha ocsix B peiyare 24. B 1HO crakaHa BBHHYEH PeryJHpOBOY-
HLIA BHHT, YIIMPAOMUACA cepUUeCKOl TOJOBKOH B BhIEMKY TAPEJKH
MydrTel 13. Prruar 3adukcupoBan Ha ocH, 3aKpelJIeHHON B KOpmnyce
peryasaropa. Tdra /2 oanuM KOHLOM COelMHeHAa UIAPHHPHO ¢ pef-
KOH, ApYyruM — OJHOCTOPOHHEH ympyroit cBsizpio ¢ peruarom 24. Ta-
kM 00pa3oM, ABHXKEHHe pbluara B CTOPOHY YMEHBIIEHHS IOLAYH
TONJIHBA 2KECTKO mepejlaercd TaTe 4Yepe3 peryJupyeMmblil  yiop,
a IBH)KEHHE pLluara B CTOPOHY YBeJHUCHHA MOJAYH IepegaeTcs ye-
pe3 MPYKHHY, 9TO JaeT BO3MOXKHOCTE BHIK/JIIOUHTH [10JAYY TOIJIHBA
NPU HENMOJBHIKHOM pbluare.

YCTpoHCTBO O HM3MENEHHsl CTelelH 1EPaBHOMEPUOCTH OCHO-
BAIO Ha U3MEHCHHH 1IDUBEJEHHON K MydTe peryastopa XecrkocTH
LPYXMHUN 1TyTeM H3MEIeHHS OTIOCHTE/JLHOLO YIJOBOIO NOJOMEHU
JONOJIHTEILION NpyKUHBL [/ 1 puluara 24. Yupasaeiide H3MeHe-
IIHeM CTelenH HepaBUOMEPHOCTH HPOH3BOAHTCS ceKTopoM 3/, BbiHe-
CCHHBIM Ha JIHUEBYIO CTOPOHY Kopmyca peryJastopa. CrTenenb He-
PABHOMEPHOCTH MOXHNO M3MeHATh B npepnesaax (l...6)=19%. Ocnos-
11011 HAKJIOH PEryJnsaTopHoN Xapakrepuctuxku 3%.

Ilist uamenenust 060POTOB M3MEHHUTE CHJY C:KATHS TJIABHOH mpy-
Kunul 8§ maxopnuxoM 4. I'lpu Bpaumennn Maxosiiuka 4 no uacoBoit
cTpeske O0OPOTLI  YBENMUMBAIOTCS, TNPOTHB  YaCOBOH CTPeaKi —
YMCHBILATIOTCS.
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[Ipu ynope tapeskn 25 B roJioBKy pery/anpoBOYHOrO BHHTA 2
OrpanHUNBAIOTCA MaKcHManbhble 060pOTH, NpH ynope B wmaiidy 4
OrpannuHBAIOTCs MUHAMa/biible obopotel. lpn peryinposke pas
YBeMUeHHA MAKCHMA/IBHBIX 000POTOB BLIBHHTHTE rafiky 6, oTsepT-
KOit MOBepHHTe BUNT 2 NPOTHB YACOBON CTPCJAKH, NS YMEHbLIe-
NI — 110 uwacopoil crpenxe. [ast yBeauwuenuss MuHHMAadLHBIX 060-
[OTOB CHUMHTE MAXOBHYOK 4 H, NPHACPMKUBAST BTYIKY 7, NOBOIKOM
O mnosepnuTe wWaiidy 3 NPOTHB YACOBOH CTPENKH, AAS YMeHble-
HHS — 110 4aCOBOM CTPEIKE,

Karapakr cuysnt naa nosuienns yeroffunsocti npomecca pe-
FYJIHPOBAHHA 1 0DECNeuuBAET YCTOHUHBOCTL NPOIECCa NPH CAMBIX
MaJIblX CTENCHAX HEPABHOMEPHOCTH.,

PaGora peryasitopos. Koraa ausean ocTaHOBACH, 1IPy/KiHA ue-
pes My(QTy H HCHCJIHHTENbHLII MEeXaHH3M YCTAaHABJIHBAET MaKCH-
MaJbHYIO TI0j1a4y TOMANBA, HeOOXOAHMYIO LA obJerdenins nycKa,

Korga namsean naunnaer paGorate o yBeamyHBaer 0GOPOTH,
TPY3BI MO JCHCTBHEM HEHTPOOEIKHBIN CHIT PACXOSITCH, NEPeiBHraloT
My(dTy, IPEONOEBAR YCHANE HPYHKIUN, 1 HePesd HCTOMTHTEAbHbIT Me-
XaHH3M YMEHLIAIOT MOMAuY TOM/ R,

Hpu srom oBoporhl Ansens yseanunsaoTest 10 BeJHUHHEL, [pH
KOTOPOil LeHTPOBE/KHBIC CHIBI TPY30B YPABIOBECHTCS YCHAHEM npy-
Aun. Tlocae storo 06oporhl AM3ens OYAYT NOMAEPKHBATLCA pery-
JASTOPOM HOCTOSHIBIME AJIA AAHHOTO PerMa.

[pn yseanuennn cxarna (puc. 39, 42), pacrsxenun (puc. 41)
NPYXHH YCTPONCTBOM 1J15 H3MEHEHHs uicjga 060poTOB paBHOBECHE
CHCTEMEI HACTYHAeT NTPH GOALHIOM umcie 06OPOTOB, TaK Kak /sl
MOAACPKAHNSA TPEXRHErO INOJIONEHHASI IPY30B HEOOXOAHMDl GOAbIINHe
CHJIBI MHEPIHH, a CJEAOBATENLHO, OOJLILEE YACIO 060POTOB AUZeIst.

B ciysae usmenenns Harpysknm Bo Bpems paGoTh Jn3esd
(M1aBHOH HMJW MruOBeHUO) HOAAYA TONJHBA He OVIET COOTBETCT-
BOBATL HEOGXONUMOH 1 000POTHL AH3EIH HAUHYT H3IMeHAThes. Eean,
HanpuMep, NMpOH3OUIJIO yMeHblllenWe Harpy3ku, TO B NepBLIH MO-
MEHT YBeJHUeHHAas MNoja4ya TONJHBA BLI30BET MOBLILEHHE YHCaA
060pOTOB IH3e/ist, I TPY3Ll PETYJASTOPA HAYHYT PACXOAHTHCH IO Tex
Nop, NOKa 1oad4da TOMINBA He YMEHLUHTCS 10 BedHUHIbLl, COOTBeT-
CTBYIOULEIT OBON Harpyaxe.

[Ipu srom pamnoBecne cHcreMsl GYIET NPH HOBOM, HECKOABLKO
HOBBITICHIOM, Ylicie 060pOTOB.

[Ipr  yseawuennn narpysku uncjao oBGOPOTOB  yMeHbIIAETCSH,
rPY3bl NMOJ NCHCTBHEM NPYKHE CXOAATCS, a Mydra uepes HCmoaHH-
TCADHBIH  MEXAHM3M YBEJIMUHBACT NOZAYY TOIJHBA INIPOMOPIHO-
HaJIbHO 1TaTPy3Ke W DaBHOBECHE CHCTEMBLI BOCCTAHABJIHBAETCS.

2.4.6. Cucrema cmaskn (puc. 43, 44)

Cucrema cMaszki obecneynsaer nojauy mMacJjaa KXo BceM TPY-
OIUMCS TTIOBEPXHOCTSIM JIHM3CAS M OYHILACT ©ro OT 3drpsi3HeHus.
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Macno us nognona uwepes npueMuwlii Guabtp 2 nacocom 4 mno-
faercs K ¢ouabtTpy tpyodoit ounctkn 6. HacTh ounmienHoro B Guib-
Tpe 6 Macaa npoxoaut uyepes (GuALTP TONKOH ounctku [/, ounina-
eTesl B HeM W caupaercst B nognox. OCHOBHAS Ke yacTb Macaa Io-
CTynaer B [eHTpaNbHLIA MAac/asiHblil Kanas (B 1nusendx 6u uepes
XOJOAUNLHUK 7), @ H3 Hero-— K NOAIIMIHHEKAM KOJeHYaTOro H pac-
NPEAEIUTENBHOTO BaMOB (puc. 44), K HATYHHBIM NOJMIMIHUKAM KO-
JIEHYATOTO BaJja ¥ 10 MacJolpoBOAy 7 K peryaaropy {puc. 43).

OT maTyHHBIX MOJALIMIIHAKOB 1O KaHajgaM B IDaTyHaX MacJo
[OCTyNnaeT K MOANIMIIHHKAM BEPXHHX T'OJOBOK IIATYHOB.

PacupenenurenpHple IIeCTEPHH, KyJAaukH pacnpegeJuTeabHLIX
BAJOB, TOJKATE/IH, BTYJKH UUJIMHAPOB, MOJUIMIIHAKH KaueHHs cMa-
3BIBAIOTCST Pa3GpBI3rUBaHUEM.

JIAs orpaHuyYeHus jABJEHUS B CHCTEME YCTaHOBJEH pPeAYKIIHOH-
nelfl knamau (B gusensx 52, 5/12-1, b2, 8I12, 1012 — B ropmyce
nacoca, B au3enasx HC8, JICI12, TT12, T121, 1122, 494 u 6u — B KpoH-
niTefiie GpuabTpa rpydoil ouncTku). PelyKIHMOHNDBIA KJaanal Ipy To-
BLILIEHUH JIABJEHHS Tepernyckaer H3OLITOK Macaa B noanou. Jlas
pPETryJUPOBKM JaBJeHHs Macjga CHHUMHTC Kosax 7 (puc. 45), oc-
nabbTe TalkKy 8 M OTBEePTKOH 3aBHHTHTe (AaBJCHHE YBEJHUHTCH)
WY BLIBUOTHTE (fasjcrde yMeubumnTes) BHHT /3. Hderanu ToNJUB-
HOTO Hacoca H peryaatopa jausescit 4u u 64 cMaspiBalOTCA MacjaoM,
3aJMBaEeMbIM B HX KOpIyca.

Macaaubiit Hacoc (puc. 45, 46) — [wecTepeHuaTHI, MOHTHPYeETCS
Ha KPBIIKE pacrpefeuTeNbIbIX TIecTepeH.

®dnabptp rpy6oii oumctin macaa (pHc. 47) — MIACTHHYATO-ILE-
JIEBOHM, MOHTHpYETCH Ha KpOHIUTelHe B NepeAHell uacTd 6JOKa.

Cranpupie guaptpylouine ancku [0 u 3Beanouxu /2 coGpannbl Ha
BaJUKe 2 U, uepeAysach oAHua ¢ ApYyrof, o6pasyloT LleTu pazMepoM
0,07—0,08 mMm. Ilpoxoast uepea IiesH, MACJO OUMILAETCA OT KPYII-
HBIX YacTHLL Mexannyeckux npumeceil. Ha kBagpatnom crepxue 4
co6paHbl ouHUlAOMINe MJIACTHHBI 3, BXOJSANINE B IeJH MEXKLY JHC-
kamu 10. Tlpu nosopore Basuka 2 pyKosSTKO# 6, uMmeromell Mydry
¢BOOOAHOrO xoma, Auckd /0 ounmalorcst njactuiaMu 3 OT TPS3H.
[Tocse npoBopaunBauust BaauKa pyKOSATKY 6 YyCTAHOBHTE TAK, 4TOOLI
OHa He KacaJjachb NMPHBOAHOTO PeMHs 3apALHOTO TeHepaTopa.

®uabTp TOHKONH OouMcTKH (puc, 48, 49) co cmeHHblM GHIBTPYIO-
UM 3JeMeATOM [ CAYKHT IAA TIaTe]bHol GUILTPAIHA MacJa.

MacJso, npoxois uepe3 ILedH MEXITY KAPTOHHBIMH JIHCKAMH
3JICMEHTA W uepe3 TNOpPhl KAPTOHHLIX MPOKJIAJOK, OUHIILAETCS OT
MeJbUafilinX uyacTHll TIPOAYKTOB M310CA H CMOJHCTBIX BEIlECTB.

M emennt uinbTpyomero aaeMenta (puc. 48):

1. Oreuntus GoaAT 7, cruMHTE KPBIIKY & ¢ GOJATOM H IPYXKH-
HO# &8, careliTe OTCTON U BLIHLTE 3jeMeHT J.

2. Ilpomosite Kopnyc 2 AM3€NbHBIM TOIJIMBOM, BCTABLTE HOBDIMH
3JIEMEHT, 3aBUATATE NPoOKYy /2, 3ajeiiTe cBexee MAcIO M YCTaHO-
BUTC KPBILIKY .

Hns cvennt rabTpyromero saemMenra (puc. 49):
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1. CiumuTe KPLUIKY &, BLINbTE 3jeMenT [, upoMofite mnonocTb
B OJOKC H KPbIIKY AH3€JBLHBIM TOTJHBOM.

2. Beraspre HOBLIT 34eMeHT B 110J0CTL GJ0Ka, BCTanbTe npobKy
2 1 yeTanoBUTE KPBIIKY 3.

2.4.7. CucreMa OXJaxKJeHUsi U NOJOrpeBa

CucreMa oxaadKAeHMs [H3eNsl JKUJKOCTHAs (BOAsIHAS) 3aMKHY-
Tass KOMOWUHHPOBAHHAd C TPHUYAHTENBIOH LHUPKYyJAAlHell ox/Jaax-
jalouled  BOALL B TOJIOBKE [MJAMHAPOR H ¢ KOHBEKUHOHHOI
B OJ0Ke.

LupKyUpyIOmas Bojsa oXJaMAACTCS B CHCINANBIOM TCAA000-
MEHHUKC.

B anseasix ¢rauyonapioro HCHOJHCHHS HUPKYJASILIST ONJAAKLA-
Iollefl BOALI OCYILecTsJsteTes ciaeayloniuM obpazoM (puc. 50). Ila-
coc 8 HarfeTaer BOLY 110 TpyGKe KoJJgeKTOopa [ B HHIKHIOK NOJOCTb
TOJOBKH LHAHNAPOB HENOCPEACTBEHHO K TOPSIYHM MeCTaM: BBIXJON-
HBIM Kananam, Kamepam cropanupst, ¢opcynkam. Harperas soga us
BEPXHEH MOJOCTH TOJOBKH depe3 TepMocTaT b nocrynaer B pajHa-
TOp 7, THE OXJAXKAAeTCsl TTOTOKOM BO3[yXa, CO3LABAEMBIM BelTHJIS-
TOPOM, TIOCJE Uero cHoBa HAeT K Hacocy. Korga remmeparypa ox-
naxpawouleit Boasl Hike 70°C, TepMOCTaT AaBTOMAaTUYECKH HANPAaB-
JISTeT BeCh ee NOTOK K Nacocy, MUHYS paguaTop.

B BoasHyo noJocTsh 0J0Ka BOJAA ToNAajaeT W3 TOJOBKH LHJAHHI-
pPOB M PaBHOMEpPHO OXJAKAAET BTYJAKH ILMJAHIAPOB 34 cuer CBOOOI-
HOW KonBeKUuH. nsi oGJgeryenus nycka Au3edst NPH MHIIYCOBOR
TeMIepaType B CHCTEMY OXJaXKACHUS MOXKET BKJIOYATBhCS TOJOTpe-
BATE/Db J.

Tipu nporpese au3enst Boaa nacocon 4 nogaercs B Koresa TMOAO-
rpepartesisl &, HArpeBaercs, a 3aTeM MOCTYNaeT B NOJOCTH OJoKa H
rojgoBoK nuanuapos. OTAAB Tens0 BTYJAKAM W TOJOBKAM IHJIHHI-
pPOB, BOAA Yepe3 TePMOCTAT 6 BO3BpallaeTcsi K Hacocy 4.

B nusensix cynosoro ucnosHenust (puc. 51) nHacoc 7 Harmeraer
BOAY MO TPyOKe KOJJEeKTOpa J B HUXKHIOIO 110J0CTh TOJOBKH LHJIKH-
IpoB. Harperast Boga u3 BepxHeil MOJOCTH TOJTOBKH MOCTYIIAaeT B BO-
OSIHYIO TIOJIOCTB KOJIAGKTOpA o, Aajee B pacllHpUTeNabliblil 6auok [
1 gepe3 maTpyboK B XOJOAHJBLHHK 9, rae oxgaxpaercst 3a60pTHOMN
BOZON, nogaBaemMoil Hacocom [0, nocje 4yero cloBa Haer K nacocy.
Korzpa remmeparypa uupkyaupylomieit soasl nuxke 70°C, Tepmocrat
8 (nu3zenun 5/14 m 6u) aBTOMATHYECKM HANPAB/NET BECh €€ MOTOK
K HACOCY, MUHYSl XOJOAWIbHUK 9. BTYJAKH WHJAHHIPOB OXJaXKLaI0TCs
3a cuer CBOOOANON KOHBEKIIMM BOJBI, NOCTYIAlOUIEN U3 FOJNOBKH 1(M-
JIHHIPOB.

IKenayartauns Auzesis ¢ OXJaXKelHeM 3a00pTHON BOAOH na
IPOTOK He pa3peniaercs.

Jlnst ynasiendst BO3AYXa U3 CHCTEMbl OXJAMICHUST CAYKHT Kpa-
HUK 4 114 BLIXJOMNHOM KOJJIEKTOpe, 4 s CAUBA BOJbI — KPaHHKII
Ha GJ0Ke W XONOAHUJILHHMKE M npoOKH Ha 11acocax.
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Pacutmpureasinii 640K ofecrncunBaer AAUTeNbIYIo padoTy au-
seji 0e3 J03anpaBKil BOJLL B CHCTEMY H [IO3BOJISIET BOJE paclid-
PSUTHCA TP HATPEBAHHIL

Temneparypa BOALI KOUTPOJHPYETCS HA BLINOJC 113 An3eqas Tep-
MOMETPOM.

[Ipn MuHYCOBOU TeMmieparype OKPYXKAOILIEro BO3AyXd B CH-
CTEMY OXJaKJIeHHus PeKOMEeHAYeTCsl 3af4HBaTh HH3Ko3aMep3arollle
KUAKOCTH (aHTH(PH3LI).

Bopauble Hacocn auzenen 512, 5/12-1, JC8, 1Cl2 — konospar-
uble (puc. 52, 53), 3axpensenbl Ha KpPBILIKe paclpepeauTeNbHbIX
jecTepen.

Handu poropa 2 (puc. 52) ynaoTHsAOTCS HaOUBKOH casibHHKA
[0. Tlpn mosiBjieHHW Teud BOXLI W3 YHJIOTIEHHS 3aBHHTHTE TadKy
cajbuuka 11,

Ecou nocae sasunuuBanus raiku [/ Teub BOJALI HE npekpalla-
eTest, 3aMenute HaGusky cagnnpuuka J0.

Ilpu 3toM cunmMuTe HAacoOC ¢ M3, CHAMHUTE LONOJHUTENbHBLIH
Kopnyc 3, BolabTe porop 2 u3 BTyJKH 8 W yHasuTe cTapylo HaOuBKY
canvuuka 10. 3ajomure 110BYI0 HaGUBKY OGOWX CalbHHUKOB, Cobe-
PUTE HACOC M YCTAIIOBUTE 11A AH3€/Ib.

YacTHuHyio HaBUBKY CaJLHHKOB MOXIO NPOH3BOAMTE 0e3 pas-
HOpPKH HAcoca, OTRUNTHB TOJLKO TaliKH CAJbLHHKOB,

BoasiHok Hacoc apmsenein HI12, 8112, 10112, T112, T121, 1122, 5114
(puc. 54) ——unenrpoGexnniii, Xpenurcs K Kpouurrefiny 25 una ro-
JOBRE LHJRNIPOB H NPHBOMHTCH B HEHCTBHE OT KOJEHUYATOro BaJa
KJAMHOPEeMeHHON nepeaaveil.

Banuk 3 macoca yrmJaoTHACTCS CAMONOABHKHLIM CaJbIHKOM, CO-
CTOSUIUM 13 Kopryca &, MarnkeTbl /6 ¢ oGoumMol [5 U npyKunsl 4.
Manxketa 10710 OXBATLIBAET BAJNK 1 TIPYXKUIOH NpPHKHUMAaeTCs
K KOpNyCy ca/lblMKa, KOTOPBIH NPHTEPT K KOJBUEBOMY BLICTYIY
kopuyca I.

[TosBaenre unTelNCHBHOA Teyd BOIBI H3 KOHTPOJABLIOrO OTBEpP-
cTHA B Kopnyce / yKasblBaeT Ha HEHCMPABHOCTH CAJBHUKOBOTO VII-
JoTHenus. JIJas ycTpasenust TEUH OTCOEJIMHHUTE HACOC OT KpPOH-
urteina 25, cHuMute padoyee Kosaeco 2 M CMEHMTE H3HOIIEHHbIE Je-
TaJH CaJbHUKOBOTO YIIJIOTHEHHS,

Hacoc uupkyasuuonsoit soam awmseneit 514, 816 u 6u
(pHC. 55) — HeHTPOGEkKIbI BUXPEBOH ¢ CAMONOMKHUMIBIM YIII0T-
IIEHHEM BAaJHKA, 3aKpeIJeH Ha KPLIUIKe paClpeiesiuTe/IbHLIX lle-
cTepell W HMEET LeCTepeHYaThlil NPHBOI.

[Tpu spawenin padouero kKoseca ! Bona, HAXOAANLAACA MEXKLY
JIOTIATKaMU, OTOpacLIBACTCS 1LeHTPOOEKHBIME CHIAMU K nepudepun
H [IONajaeT B HATHETATEALHbLIIN KaHadl.

Basop A perysupyercs nopGopom mnpoknaiaxku [8, zasop B—
noa6opoM nporaaaku 9.

JlAs 3aMeHBl W3WOLUEHHBIX JleTajell CaMONOAXKUMHOTO  VIl-
.rIOTHeIHHﬂ HeoOXoAHMO  CHATL Kpuiwky [7 w  pabouee Ko-
neco [.
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Hacoc 3a6oprroit Boabt auzeaen 504, 814 n 6u (puc. 56) —
LUEeHTPOOEKHDBIN CaMOBCACKIBAIILNE ¢ CAMOIOAKNWMHDBIM YIJIOTHE-
ITHEeM Ba/iKa, 3aKpenjieH Ha KPHIIKe pacrpeieanuTeNbHbIX MIecTe-
peH W UMeeT LIecTepeHuaThl MPUBOJL.

B kpbllliKe HacOCA HMMeIOTCS BCACLIBAIOULCe U llarHeTaTeabBoe
OKIIa.

B paGoueli mosocTu wacoca Ha KPBILIKE HMEETCA CIHPaAbHBII
Kanaja 19, rayGuiia KOTOPOro B cpefHeil uacTH IOCTOSIHHAA, 4 B 30-
Hax BCACBIBAIONIEr0 M HATHETATEJNBLHOTO OKOI ~— NepeMeHIasd, TocTe-
NEHHO YMEHBIIAASCH.

BeaceiBawlilee 1 HATHETATENBHOE OKIA PACIOJNOKEHB HAa MEHb-
ieM, ueM Kauaanl 19, pagunyce u Bbile paGouei ocu uacoca. Ilo-
3TOMY TOCJE OCTAHOBKN JH3es1 B padouell IOJOCTH BCerla ocra-
eTcsd BoAa. Eciu BOjla M3 nacoca CaAMBajgach, nepej NyckoM AM3c/s
HEOOXOMUMO 34T €r0.

Opu Bpaienun paouero Kogaeca BoJa, 3anoJHswomas padouyro
NOJOCTE Hacoca, oTépachizaeTcs LEHTPOBEKHON cHION K IepHde-
PUH U 3aTOJHAeT CTHpafbHBEI Kawana /9. Brnaronaps nmepeMeHHOR
ray0uHe KaHana oHLeM BOJABI MEXK/AY JOMaTKaMH MepHOJHUYECKH H3-
Mensgercss (B 30He BCACHIBAIOIETO OKHA — YBeJAHYHBAeTCsd, B 30HE
HArHeTaTeJhHOr0 OKHA -— yMeHbIIaercs), o0pasys BOASHON moOp-
IIeHb, 34CACHIBAIOIIMH U BTAJKHBATONNI BO3AYX BO BPeMS KaxKIOTO
obopora xoseca. OTkayaB M3 BcacwBaollero TpybGormpoBoga BCCh
BO3IyX, Hacoc HauwHaeT 3acachlBaTb U HarmeraTb BoAy. CamoBca-
CBIBATONIME CBOWCTBA HAcOca 3aBHCAT OT 3a30poB A U B, KoTopble He
JOJIKHB! TIPEBBINIATL BEJHUHH, YKA3AHHBIX Ha PHCYHKC.

BonsiHoit xonopugabHuk (puc. H7) — Tpy6uaTHil, CAYKHT 4
OXJIaKIeHUs NUPKYJIUPYIOILEH BOAbl 3a60pTHOH BOMOMH.

3aGopTHasd BomA MNpPOTEKAaeT BHYTPH TPYBOK TENJICOOMEHHOTO
saeMeHTa 6O, a TUPKYJUPYIONLAS — BHYTPH Kopryca I X0J0AH/b-
HHUKa, OMbIBadA TpYyOKH cHApYKH. LIS yATHHEHHUS MYTH IHPKYJIHUPY-
101l BOAK B XOJOAHJBLHHUKE UMEIOTCS TePETOPOIKH.

Tepmocrar (puc. 54) mepenyCcKHOrO THIIa aBTOMATHUECKH IIO/I-
JTepKuBaeT HeoGXOIMMYIO TeMIepaTypy BOALI B AH3eJIC.

Hpu remmeparype nupkygupyioules goan ke 70°C ocHoHoOl
kjaanan /9 3akpwiT; BOLA yepe3 MepelyCcKHOR kuanau 21 nocrymnaer
B BOASIHON HAcoc, MUHYS pajuaTop (XOJOAHJBHHK).

Ilpu mnoBeiiennx TeMmuepaTyphbl HHPKYJARpYyIOMEd Boasl 10 80—
86° C naBjenve BHYTpHU cuibhoHa |7 yBesUUHBAETCHA, M OH YIJIMHSA-
eTesi, OTKPBIBAs OCHOBHON KJjanaH /9 u 3aKpLIBAas mepemnyckHOH KJa-
nau 2/. Bona x Hacocy moCTymaeT yepe3 paauatop (XOJOAUABHHK).

B ocnoBHOoM kianadwe HMeercd HeGOJbILOE OTBEPCTHE A yaa-
JIEHUsT BO3JyXa M3 CHCTEMBI OXJIaX/EeHHs U NpenoTBpallenus obpa-
30BaHUA BO3AYIIHLIX TPOOOK NMPH 3aJHBKE BOIBI B CHCTEMY.

Honorpesarene (puc. 58) cAyXRUT IS IPOrpeBa AU3es NPH MU-
HYCOBOH TeMIEpAType OKPYIKAKIIIEro BO3AYXa.

Koten 3 coemnHen ¢ marderaTtesqpHOH mojocTblo Hacoca [0
mJIaHroM o matpybxom 14,
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[Mpu Bpauerun pykositku I/ ansenabHOe TONJIHBO HacocoM & mno
Tpy6Ke 14 momaercs X ropedke 4, rie pacmblIMBaeTCs M BoOCIJaMe-
HisieTCsl CBEUOH HaKaJHBaHMA.

Topsune Tasbl BEHTHJASATOPOM I3 HANpaBJIsIOTCST BLOJbL KOTJA
K okny /8. OpHOBpeMeHHO B KoTes nHacocoM [0 monaercst oxJaxkia-
[olLas KUAKOCTh U3 Au3es.

[Tyck mopmorpeBaTesisi NPOU3BOAHTE B CJAedylOllell mocaenoBa-
TEJMBHOCTH:

1. YGenuBuinch B JIerKOCTH BpallleHHs pyKosATKH [/, OTKpoiTe
TOIJIHBHBIN KpPAaWMK H BKJIOUHTE CBEeYH HaKaJHBAaHUA NOJOTrpeBa-
T,

2. Korpa cnupajib KOHTPOJBHOTO 3JeMeHTa HaKaJuTes N0 BHLI-
HEeBOTO 1IBETAa, He BHIKJIOUAA CBedell, BpalladTe PyKOATKY nojorpe-
Batessa. Ilocne mnosB/eHHss IIyMa IJIaMeHH, CBH/IETEJIbCTBYIOULETO
0 PO3KHTe TIO/OTPEBAaTe/s, BEHIKJIOUHTE CBEUH W MPOJIOJKAHTE Bpa-
eHMe PYKOSTKH €O ckopocTbio 40-—60 o6/Mun mo mporpesa 0x-
Jaxpaloumel MUJAKOCTH H Macia B ausene a0 60—70° C.

ITocne 3anmycka musedsi pyKOSITKY MOLOTperaTessi yGepure.

lNpenynpexnenue. PabGota ¢ nogorpesaTesemM JONYyCKaerca
TOJBKO NPH KCMNOJb30BAHMY HHU3KO3aMep3atoleil KUAKOCcTH (AHTH-
(¢hpu3a), Tak Kak Opu NPUMEHEHUN BOJbI Ja)ke npu paboralouem
Au3enie MOXHO PA3MOPO3UThb KOTEJ M HACOC MOAOrPEBATE/IS.

2.4.8. Cucrema BcacblBaHHS M BblyCKa

CucreMa BCAaCBIBAHHUA COCTOHT M3 BO3JYILIHOTO HHEPIIHOHHO-MAac-
astHoro (puc. 59) uan cerwaToro GUALTPA ¢ BOYCKHBIM NaTPyOBKOM
HJIM U3 NpefOXPaHHTENbHOH CETKH, CHCTEMAa BBIIYCKA — H3 BBIXJOIN-
HOT'0 KoJeKTopa U raymutens (puc. 60).

2.4.9. daextpoodopynosaHue

AyekTpoobopynoBaHHe o0ecleuHBaeT MYCK JH3eJAs CTapTepoM
OT AKKYMYJATOPHBIX Garapeil.

CxeMa BKJ/IOYeHHsS TPHBOPOB 3JEKTPOOGOPYNOBAHUSI AH3CJACLH
CYZIOBOrO HUCMOJIHEHHSI — ABYXNpoeoaHas (puc. 61—63), crauuo-
HAPHOTO HCHOJHEHHA — OfHonpoBoxHas (puc. 64, 65), mpu KoTO-
pOil ApPyrHMM NPOBOAOM SBJSAIOTCS MeTaJJIMYecKHe neranu (Macca)
Jn3esst.

Craprep 4 cocToutT U3 3JeKTPOJBHTATENsI, MeXaHH3Ma NpPHUBOJAA
¥ 3JICKTPOMATHHTHOTO TATOBOTO peJe. JJeKTPOABHraTe] b craprepa
IIOCTOSTHHOTO TOKA TOC/AeN0BATE/NbHOTO BO30OYKIEHHA MNHTAeTCs OT
AKKyMYJATOPHBIX 6aTapet.

Ilpu moBopoTe Kiaioua BkJaw4aTess 9 (8 ma puc. 63) mo waco-
BO{l CTpe/JKe [0 NepPBOI0 INOJOMKEHHS BKJIOUAIOTCH CBeUYd HaKa/H-
BaHHA 6 U KOHTPOJBHbI 3/IEMEHT 7.

ITpun moBopoTe Kaloua [0 ynopa 3aMLIKAeTCss 06MOTKa BCIOMO-
rarejbroro pese I0 (9 Ha puc. 63) M BKJIOYAIOTCH yIEPKUBAI-
uias |/ u BTArHBaOUlas 2 OGMOTKH TSTOBOTO peJe.
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[Mox neficTBHEM 3JEKTPOMATHUTHLIX CHJ CEPAEYHHMK TATOBOTO
pesie mepeMmemiaercs ¥ CHCTEMOI pPLIYaroB cHadaja BBOLAHT B 3a-
LenJeHHe NIeCTePHIO CTaprepa C BEHIIOM MAaxoBHKa, a 3aTeM Iie-
peMellaeT MOJABUKHBII KOHTAKT & U 3aMblKaeT lenb O6OMOTKH CTap-
Tepa. SIKopp cTaprepa HauMHaeT BpAILATLCS M BpallaeT KoJeHda-
Thift Ba/ gusedns. [Tocse mosiBjenust peryJ/sipHbIX BCIHBILIEK (JAH3eNb
Hauyay paboTaTth) Cpasy KE& OTIYCTHTL KJIOU BKJAOUATENS (BBIKJIIO-
9nTh ctaptep). IIpu 3TOM pPAas3sOMKHYTCH Ilellb BCIOMOTATEIbHOTO
pese M Ilenb OOMOTKM craprepa, a HIECTepPHS TMOA AeHCTBHEM NpY-
JKUHB] BLILJET U3 3allellJIEHHA C BEHIIOM MaXOBHKA,

Creuu HaKaxuBaHusi 6 YCTAHOBJGHLI B TOJNOBKAX IUJIHHIPOB H
cJyRaT nist 06JIerdeHus nycKa qH3es.

KoHTpOonbHEIR 3eMeHT 7 COEJHHEH II0CJAeI0BATENBHO CO CBe-
UaMH HAKAJWBAHUA H CAYIKHT A7 KOHTPOJs 3a paboToil nocnaef-
Hux. OTCyTCTBHMe HaKaJ/a CHHPAJM KOHTPOJBHOTO 3JeMeHTa CBHIe-
TeJABbCTBYeT 0 paspbiee Leny. Heo6xonumo ycTpaHuTh HapyIIEHHBIN
KOHTAKT IIPOBOAHUKOB HJH 3aMEHUTh TIePErOPEBIUYIO CBEYY.

Feneparop 13 (/4 Ha puc. 64 u 65) npenmasHaueH mist 3apsaaku
AKKyMyJATOPHBIX Garapeil npu padoTe Kusess.

Peje-peryasrop 12 (/3 Ha puc. 64 1 65) npeaHasHauen AJs aB-
TOMATHYECKOTO BKJIOYEHHSl B CETh M BHIKJIOUEHHUS T€HepaTopa, Moji-
ACPIKAHUA HOCTOANCTBA €TO HANPAKEHHUA W SaLLUTHI OT NePerpysKu.
Pesie-perysiaitop cocTOMT u3 Tpex aBTOMATHYECKH JeHCTBYIOLIHX
npuOOpPoB, CMOHTHPOBAHHBIX Ha OONlell naHeau: peryasropa
HANpSXKEeHHd, OIpAaHHuUTeNd CUALI TOKa W peje oBpaTHOTo
TOKa.

Cerepolt duabtp /4 (puc. 63) upeanasHauew Ansg 3aIUTBI OT
TOMeX UPH pajiiolpHeMe.

2.5. KOHTPOJIbHO-UBMEPUTEJIbHBIE NPUBOPLI

Il KoHTpOJst 3a paboTOl Au3ess MOTYT YCTaHABJHBATBHCS: Ta-
XOMETp, CYETYHK MOTOYacOB, MAaHOMETp AJS Macja, TepMOMETPHI
JUIS BOJB! H MacJja, aMnepMerp (BoabramMmepMmerp).

Taxomerp CiayXuT AJaA KOHTPOJA UHCJA4 OBOPOTOB AH3EJs.

Ha pusenn 5I12, 8112, 10I12, 5014, II12, TI21, TI22 TaXxoMeTp
MOXKET He yCTanaBJHBAaTLCS. MakcumManpHOe 4YHCJA0 0GOPOTOB XO-
JOCTOrO x04a ofecrneyuBaeTcss MOBOPOTOM MaXOBHUYKaA permeTopa
J0 YIOpa WU KONTPOJSHPYETCs YaCTOTOMEPOM.

Bce npunGoper pomkini NPOXOAUTH TPOBEPKY OAHH Pas B TOJ.

2.6. TOOATOTOBKA AM3EJ K 9KCNJAYATALHUH

2.6.1. MoHnTax nusens

‘1. Packoncepsupyfite ausenan (cm. pasupen 3.18).
2. YctauoBute AH3eNh Ha KECTKYIO cpyHﬂaMemylo pamy u sa-
Kpenute GOJTAMU.
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JBa Goara, pacioso:KeHHBIe MO AMATOHAJMH, NOJKHBI OLITH TPH-
SOMHBIMH.

Paccrosilite MCKAY OTBCPCTHSIMH 110 GOJTH NpUBeIeHLl B Tad-
Jaune 2.

Husenu HebsmaHIeBOTO HCIOJHEHHS] COENHHHTE C MPHBOIUMEBIM
MeXaHH3MOM BTYJ/JOUYHO-IIaJblleBOH My(dTOH, KOTOpasd HacaxHUBaeTcs
Ha BaJ NPUBOJUMOrO MeXaHH3MA.

Ta6numa 2

JICS,
mnsean | PR | smer | sm2 AL, ITIIUJ1‘ 5714 5114 i 516, 8716 | 10]16
|
1 i
A 344 344 | 344 295 295 295 295 295
B 182 186 | 200 159 205 213 220 260
C 294 294 294 250 371 | 371 304 304
E — - — — — | 304 304
%R 16 16 16 13,6A | 13,6A | 13,5A 13,5A 13,6A
o2 16A 16A | 16A 13 13 | 13 13 13
3 — - - — — - 13 13
4 16A 16A| 16A 13 13 13 13 | 13
R 16 16 16 13,6A | 13,6A | 13,5A 13 13
6 — — — — — - [ 13,6A 13,5A

OrnenTpyfiTe Basbl Au3€as M OPUBOAUMOTO MeXaHU3Ma C TOU-
HOCThIO, YKa34aHHOH B Tabanie 4 M 3aKpellUTe NPHABOJMMBHIN Mexa-
HH3M Ha paMe.

IlenTpoBKa BaJOB 1u3eas W NpuBORMMoro mexaHusma. Ilpu
LUEHTPOBKe MPOBEPHIOTCS H yCTPAHSIIOTCS CMELleHHe M H3JO0M ocel
BaJIOB.

ITog cmemeHnem NOHWMAIOT HECOBIMAjeHHe OCeil BaJOB IPH HX
napaiJIe bHOCTH.

[Tox u3sO0MOM IOHHUMAIOT YIVIOBOH HepeKOoC Ocell BaJsoB B J00OH
IJI0CKOCTH.

CMmemenue u H3NIOM NpOBEpANATE CAETYIONUM 06pa3oM:

1. Crpenxy & (puc. 67) ycraHOBHTe HAaIPOTHB KDOHIITElHA 1.

2. YcraHoBHUTe MeKIy TOPIAMH BHHTOB 2 W 4 kpoHIUTeHHOM [
3asop 0,5—0,8 mm.

3. IlpoBepHute maxoBuk U mydTy Ha 180° ¥ npoBepbTe 3a30pHI.
ITonypasHocTs 3a30poB MexAy BuUHTOM 2 M KpoHIITeiHoM [/ moxa-
JKeT cMeIlleHHe OCell BaJOB, a Pa3HOCTbL 3a30POB MEXKIY BHHTOM 4
U KpOHLITeHHOM [ -—H3JI0M Ha JJIHHE YIBOEHHOIO PACCTOAHHA OT
ocd BaJja 1o ocu puuta 4 (340 MM) B BepTUKAJbHOH NJIOCKOCTH.

TakuM e METOZOM ONpeleNsIOTCS CMelleHHe W U3J0M B IOpH-
30HTaJBHOI H/JIOCKOCTH.

Pesynbratel uamepenuil sanucath B Ta6auuy 3.

B namewm npumepe cmenienue (0,15) B BepTHKAJBHOIN, M3JO0M
(0,147 u 0,411) B BepTHKa/JbHOH W TOPHU3OHTAJBHOH ITIIOCKOCTSIX
BBIXOAAT 34 Lpefenbl AONyCTHMbX. CMellleHHe H H3J10M J0BECTH A0
AONYCTHMBIX YMeHbLIeHHeM TOJIIHHBI NPOKJALOK [OJ NPHBOJAHMLIM
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Ta6nuwiwa 3
$0PMA TABJAWUULI U NPUMEP EE 3ATOJIHEHH S

PR fvl)a @™ @ = g E
MecTo YaMmepeHus E:E é = z:g é mFD ]
a5 3 e g asH ol P =
oE T . OB = . 2
oER | <8 : 58| =5 a =
Mm@ A A O M @M ooe S
BeprukajbHaa mjo-
CKOCTb:
BEpX 0,8 0.3 0,3 —0.15 0,5 0.05 0’05:{].Id?
HH3 0,5 2 0,55 0,34
I'opusonTtanasHag nno-
CKOCTb:
0,15 0,70 0,14
crnpaBa 0,75 0.15 | 222 —0,075 014 | 2% g 411
csiesa 0,60 0,56 0,34

Ta6nuua 4
TOYHOCTb LUEHTPOBKH BAJIOB

Ilpu H3roTOBJICHUH HAH

KanuTajbHOM DCMOHTC [lpu 3KCMILyaTaHH

HaumcHOBaHue

CMmemexue, He GoJjee, MM
Wzaom Ha pauue 1 M, He Gouee,
MM

=x=
)—l.‘—!

0,2
0,25

MEXaHH3MOM W lepeMeleHHeM MeXaHH3Ma B TOPH30HTaJbHOH 11J10-
CKOCTH.

IleHTpOBKY BaJlOB TPOBepsIiTe TaK:Ke IPHU YCTAHOBKE arperara
Ha (PYHIAMEHT.

Jlusenu QJaHIEeBOro UCIOJHEHHS MOXHO COEQUHSATH C IPHBOJH-
MBIM MeXaHusmMom 3y6uartofi MydTOH, a TakkKe JPYTHMH THIIAMH
MOJYIKeCTKHX WM 3JaCTHUHBIX MY]T.

Heo6xoaumas CIeHTPOBAHHOCTL COEAMHSEMLIX BaJjoB oOecre-
ynBaercs (TEXHOJIOTHYECKH) TOUHOCTBIO H3rOTOBJEHHs (JaHueB
JM3eJisl 1 TIPUBOAMMOIO MeXanuaMa.

2.6.2. MOHTaX KOHTPOJLHO-M3MepHTEJNbHbIX NpHGOpOs

KoHTposbHO-u3MepUTe/NbHBle NPHOOPE!, MNOCTaBJsSeMBle € AH3e-
lleM, MOHTHPYHTE ¢ Y4eTOM cJeAyIOUUX TpeCOoBaHuil:

1. JlaTuukn MaHOMETpa, TEPMOMETPOB BOJABLI H Macja YCTaHO-
BHTe B MECTax IMMOKA3aHHBIX HA CXeMax CHCTEMBI OXJaMJAEHHs H I10-
aorpesa (puc. 50) u MmacjsHOM cucTeMel Aausens (puc. 43, 44)

32

2. Kanuaasipuble TpyOKH OPOJIOXKHTE TaK, 4TOOLI pajlyChl H3-
1608 6L Oojice 50 MM M 3aKPElHTC XOMyTHKaMH (CKoGaMH), HC
JlonycKast 340001 1 BMSITHH.

3. Tlposon, cocAuHSIOWIMA H3MepPUTENL M JATYHK JAHUCTAHIHOH-
1IIOTO TAXOMETpa, U3TOTOBLTE H3 TpeX »KHJ. CeuenHe KaxKIOH JKHJIBI
e menee 1 MMz,

2.6.3. MoHTaXX nojgorpeBaTeIbHOr0 YCTPOHCTBA

Jaxpennre noporpesaTte]h Ha paMe U HOJAKJIIOUATE K cHCTeMe
ONXJAMJICIINS AN3EJST B COOTBETCTBHH €O cxeMoil (puc. 50).

Cocpunure:

— noasoxAwui narpy6ok wHacoca [0 (puc. 58) TpOHHHKOM
¢ TpyGONpOBOAOM, HJAYUIMM OT HHXKHero Gauka pajgHaTopa K BO-
ASIIOMY HAcoCy MH3es;

— OTBORsIIME naTpyGok / KOTJa MmojorpeBaTens ¢ BOASHOH II0-
JIOCTBIO ©J0KA;

— TOIJHBHBI{ HACOC [OJOTPEBATE/ISI ¢ TOMJUBHBIM GakoM AH-
3¢/15 TOTLIMBOTIPOBOJAOM, HMCIOIHM TepeKphlBAIOUIUA KpaH.

Iloak/arounTe BKAMOUATEIb W CBEYH HAaKaJHBAHHS IOAOrpeBa-
TeJisT K MHTAHWIO B COOTBCTCTBHU CO CXCGMOU 3JIeKTPOOOOPYALOBAHUS
nusens (puc. 64, 65).

B arperare mnoporpeBaTe/ib YCT4HOBHTE TakK, UTOOBl TOpsiune
razsl U3 OKHa moporpeBatessn /8 (puc. 58) manpap/siauCh MO NOJ-
Aol an3enas anast mporpesa Macta. ag Gosee MOJHOTO HCIOJB3O-
BANMST Telaa BLIXOSIIIMX M3 KOTJAa TasoB PEeKOMCHJYeTCST H3roTo-
BHUThL U CMOHTHPOBATL IO NMOALON JAH3E/sT KOXKYX, KOTOPLIH H0J-
AKEIl OXBATBIBATL BCH UIDKHIOW [OBEPXHOCTb MAaCJAfSHONH BaHHBI
IOJUI0HA 1 HMCTh TOPJIOBHIILL ST BXO/Aa H BuiXoda rason. [ o6ecme-
UeHIsl TOKa Ta30B PAcCTosiTHC MEXKAY CTEHKOH KOXYyXa U NOBEpX-
110CTBIO MOAAOHA AOJKIIO ObLITH He MeHee 70 MM, a MecCTa OxBaTa
MOAAOHA KOXKYXOM HOJKHLI OLITH BLITIOJHEHB ¢ MUHHMAJBHLIMU
3a30pamHu.

[opsioBuHY BHIXOAAQ Ta30B H3 KOTJa I[OAOrpeBatessl COeAHHHTE
C KOXKYXOM KeCTKHM nmatpy6kom miautol 200—400 MM,

2.6.4. MonTax cucreMbl BBINYCKa OTPAGOTAHHBIX ra3oB

Hust orBoAa 0oTPaGOTaHHBIX Ta30B H3TOTOBLTE M TIPUCOENHHUTE
K BBLIXJIONINOMY KOJJIEKTOPY BBLINYCKHYIO TPyOy BHYTPEHHHM [Ha-
METPOM He MeHee 35 MM, JIJIMHOH He GoJiee 2 M, ¢ MAUHUMAJbHBIM
UHCJOM H3THGOB.

B npenenax MaiuHINOro OTJAEJNEHH TMOKpoiiTe TPyOy Temaouso-
aqinuei. B uwxkHell Touke TpyGHl TNpeRycMOTpHTE HPOOKY AJs
¢cauBa KoHJelicata. K BBIIYCKHOR Tpybe NOJACOeANHHTE LJIYLIHTEJb
(npy mocTaBKe Ju3eJqs C THAYIINTEJNeM) W 3aKpenuTe Ha KpOIl-
lTefiHe.
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K Boinyckiomy natpy6xy raymuTeas OpUcoeannuTe TpyOy BHYT-
peitiny guaMerpom e MeHee 30 MM JJs BBOoAA OTPabOTAHIILIX Ia-
30B B aTMocepy Tak, 4TOOB HCKJIIOUHTL NONajaHue BOABI B CHC-
TEMY 'a30BLIXJIOINA.

2.6.5. MoHTaX 3J1eKTPOOGOPYLOBAHUA N U3es

Amrnepmerp, KOIIEHCATOP, aBTOMAT 3aILIUTLl CETH JOJKIILI ObITL
CMOHTHpOBAHLI Ha ofuieM muTKe Tpudopos. MoHTaXK JIEKTpHYe-
CKOIl CXeMBI IIPOH3BOJHTE, PYKOBOJCTBYSACH TPUHIIHIIHAJBHBIMII CXC-
MaMu sJeKkTpoobopynoBauusd ausenelt (puc. 61—65).
Pexkomennyemble ceuelust MEIHBIX IIPOBOJIOB, MMZ:
— B LENU aKKyMyJasiTopHas 6araped — crapTep:
nuseneir 24 i 4 u-—35;
auzeael 6 u —70;

— B IeNu:
cBededl Hakaaupanuag —10;
regepartopa M peJsc-peryasitopa
ocTaabHbIX npubopon —-1,5.

.4;

3. HHCTPYKUHA IO I9KCIIIYATALUUHU
3.1. YKA3AHHS N0 TEXHUKE BE3OINACHOCTH

3.1.1. K ofcayxuBanuio AH3CAT JOJKILL JOTYCKATHCSH TOJALKO
CllelHaJbHO NOAMOTOBJEHHBlE JINIA IOCJAe HIICTPYKTaXa M0 Tex-
nuKe 0e30IaCHOCTH W NMPOBEPKHU 3HalHil B o0nheme TpeGOBaHHI Tex-
MHIIHMYMa U HAaCTOSIIErO OMHCAHMA.

3.1.2. TIpu pabore pnusenast He KacalTeCh €ro BpPAaLlAOUIUXCA
jerajell Kak pyKaMH, TakK W HHCTPYMEHTOM, He TIPOU3BOAHTE
PEMOHT.

3.1.3. Ilpu 3a/1HBKe TOIIWBA W Mac/ja He NPHMeHsIHTe IS OCBe-
IWeHHsA OTKPBITHIT orons. HemeasenHo ycrpaHuTe NOSBHBLIVIOCH
Teub TONJIHBA H MacJaa.

3.1.4. TlepeHocHyIo JsaMmmy BKJIOUANTE TOJBLKO B CeTh HH3KOTO
HanpsikeHust (He Beie 36 B).

3.1.5. Tlomeulenne ajas Au3eass MOJXKHO OLITh YNHCTLIM H CBET-
JbIM, HMEThb XOpollee OCBeLIeHNEe H BEHTUJSINIO U YKOMILIEKTOBAHO
OTHETYIIHTEJIEM.

3.1.6. Te pacnogarafiTe BOJIU3M BBIXJONION TPYOBI JErKO BOC-
TJ1aMeHAIONIHeCs] MaTepUaJbl.

3.1.7. llogwem pauselst HPOU3BOAHTE TOJBKO 3a cKoGol [4
(puc. 7, 9, 13, 15, 17, 19).

3.1.8. Ilpu TexunueckoM oOC/YKHBAHHH H PEMOHTE MOJLIVHTECDH
TOJBLKO HCIPABHBIM HHCTPYMEHTOM,

3.1.9. Bpamarmuecs zetanu (UIKHBBI, BEHTHJSITOP, MaXOBHK
# Jp.) LOJIKHBI HMeTh OrpakJeHHe,
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3.2. OBIIME YKA3AHHA

SRy o epeoHadt 10JKeH:
[ Vnepao T, veTpoiicTBO U Ha3HadeHWe BCeX Y3J0B U Jie-
b [N RN B
L IPARILILIO B COOTBETCTBHH ¢ Tpe6OBAHUAMU HACTOS-
Cpyoe g o0eayKNBATE AU3eNb IPH Pa3IHUHBIX PeKHMax

-
g "%

bk g
Poimcnn Oucrpo onpejledasTh NPUHYHIL [eHCIpaBHOCTelH, BO3-
St s It RGNV ATAUM JH3eJd, H 6bICTpO YCTpauATh HX.
| |l|l|l IO ernie TOIIMBa Mo MacJia, pekoMeHiayeMmoie Ha-
oo R o e e M,
oo e waneeTna TonJguBa uoMacJdaa cranpapram JOJI2KHO
BT L acopToM TedTe6assl.
v o, rexinieckoe 06CJIy}KI/IBaHHe H IIJIAHOBO-TIpeay-
AR TR NI F TR |H NOTTT.
fo S nnoansIiTh paBuila TeXIUKU 6e30MacHOCTH U TIO-
e o pra il
Conepacarn nns3ean 1 rnmomenlenne, rjae oo YCTaHoBJIEH,
it Pale Loevlw
Vv pano seern cMennolil (BaxXTCHHBIR) 2Ky pHaJ.
P e coxpaneniisl MaTCpHAJIBHON YACTH W HOIACDKAHHA
LGOS0 TOTOBITOCTTE K 1TYCKY 11e08X01HMO:
[ Tlonnepainpars yposenb macsaa B IMOAJ0He JH3essl, B peryJs-
Lo acoee, yponels BOALL B pacluupurenbHoM 6auke (panua-
fape) e neobxoaumMnix npejienax. B otonnusHoM 6ake JMOJDKIO OHITL

e L HENTOC ROJTHICCT O TOITANMBA.
CoNvayasropitie 6aTaped TOJAXKHBL OBLITh 3apsxKeHbl. Bce
PRI T COoeaTIeHHA F)JICKTpHHGCKOﬁ Ienu A0J2KHBI UMeTh Ha-

[ AR TN RN N
b e posakernt OBITh - HaJEXKHO  NIPUCOEIHHEH K pawme.
Fptn mosor 0 KOJIMAKH  JOJKHBE OBITh 3aKPLITHL U 3aKper-
LB DOSTORLIe COCIMIICHIST  3aKOHTPEHBL  (TAe 3TO MPeaycMoT-
[t
L Bee wonrpodnio-u3aMepureaptble  TpUGOPHE  JOJMKHL  OBITD
R N R RIS
bl aaamkn MacsTa B TOTIIHBA [IOJIB30BAThLCS UHCTOH TMocy-
co e onverarn nonaJaiiag BOALI B MAcCJJ0 W TOIVIUBO. 3adUBAaTh
P o I T o TOJILKO yepes3 CeTKY.
(A eptiod srenayatagull nepuoaudecKtl ¢julBaTh OTCTON u3
cont o o g
s mnoanenns CUCTEMDBI OXJIA2K/J€HUST JAU3eJAd IPUMEHATH
I v ooy oo xpomiingoM (Ha Lo Boast 2 r o xpomnumka OCT
f1)
postenyerest NpEMeHIThb YHCTYI0O HOXKAEBYIO HJIH CHEroOBYIO
LHETena OXJHKACHES 3aMI0JHACTCA Yepe3 ropJIoOBHHY pacaru-
pccc oo vanxa (paaumaTtopa). Ilocae 3anodileltius cHCTEMBI OX-
[ TOIORIIY 3aKPBITD.
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8. IIpu MuHYyCOBOH TeMNepaType OKPYKAIOLIEro BO3AYXA B CHC-
TEMY OXJIQXXNeHHS PEKOMEHAYETCA 3alHBATh HU3KO3AMEP3aloLlUe
JKHAKOCTH (aHTHDPUSH).

3.3. NOATOTOBKA K PABOTE HOBOI'O 1U3EJ A

3.3.1. Packoucepsupyifite Ju3eb.
3.3.2. TlpopeppTe HaZEKHOCTL KpeIIEHUS AH3CAA K pame u
COEJINHEHHS €0 C NIPUBOJHMBIM MCXAHU3MOM.

3.3.3. IlpoBeppTe HAJEKHOCTD KpENJEHHS BCEX HaBCLICHIIBIX
MeXaHU3MOB.

3.3.4. OTK/II0UHTE HATPY3KY.
3.3.5. 3ajiefiTe B GaK TOILIHBO PeKOMEH/YeMOli MapKH B 3aBH-
CHMOCTH OT TeMIIEPATYPHl OKPYXKalOUIEro BO3AyXa.

Tabnuwa 5

CCDHHCTOE SI(HHBZJICHTHHO TONNHBA WHOCTPpadHBEX
Maunocep- |(TOCT 305—73) dupm
Towneparypa | ME0E [He rpiicm, =
4749 — 73) C MacJom
JITI-11 cneinprKanse copr c¢rpana
(o} N ] .
0°C u Brle JIcC DEF-2402-B | 47/0 DIESC | Auraus
T TS-10003 - Aurang
J1 ASTM D 975-68 2D CIIA
SAE copt 3 CIIA
. TS-10003 - Axrauns
—203 H BLlIIE == 3 ASTM D 975-68 1D CIIA
—30” n BeIE 3c SAE copr 2 CIIA
—30° u Huxe A — VV-F-800 DF-A CIIA
. 3-GP-6c tan A Kanana
—50° u Bblue — A SAE copt 1 CIDA
VV-F-800 DF-A CIIIA
3-GP-6¢ Tan A Kanana

OTkpoiiTe TONMKBHEIA KpaH M, NPOKAYHBAS TOMLIHBO PYYHBLIM
NONKaYHBAOUIUM HACOCOM, YJaJHTe BO3AYX M3 TOIJHUBHOH CHCTEMBI
uepes MpoOKH Ha QHILTPE H TOMIHBHOM Hacoce.

u3.3.6. 3aneiiTe uepes canyH B IOALOH AUSCIL MACTO JIO BCPX-
HeH METKH MacjaoyKazaTeJs.

3.3.7. 3aneiiTe Macso B peryJasTop N0 BepXHeH METKH Ha CTEeKJe
MacJoyKasaTesid I B TOIIMBHBIA 1acoc 0 YPOBHA KOHTPOJLHOTO
OTBEPCTHS.

3.3.8. 3auseiite Macsi0 B BO3AyLIHbIE HHEPIHOHHO-MACSHBIE (LJIb-
TPHL 10 YPOBHS KOHTPOJBLHOTO OTBEPCTHS.

3.3.9. 3anonnuTe cHCTEMY OXJaxKAeNHT MSArKOH BOJOH XpPOM-
OHKOM. Pacuupurensueiit 6auok (pammatop) 3anosisiite Ha 75—
809% ero o6vema.

[Ipu Temnepartype okpyxKaioulero Bo3ayxa nuxe 8°C sanupae-
Mble B AHM3e/b BOAY H MacJo noforpefite (He Boiure 80° C).
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Hcscan Crannonapliioro HCMOJHEHHS MOTYT NOJOTpeBaThCs I0-
dpnareneas S (pue. b0).
Pl daaente sojgy nonacoc 3aGoprHod Boabl (nusenn 5114,
[1 w Ge) 1 orspoiite BCHTHIH Ha TOABOASAIIER W oTBOAsIIEH
'| il
Ll Hponeprpte JIerKocTh  NMPOBOPAYUMBAHUA — KOJEHYATOrO
e ey IO
Ea L Hponepnre 3430pbl MeXK/1y KJandHaMHd M KOPOMBICJaMHU
fOyTEerh b OTCYTCTBHY 3ae/laHnA  pedKW TONJIMBHOIO Hacoca
PRy peryisiropa.

EOLY Caaacn e moaHnIUMKy KOPOMBICET H  PeryJHPOBOYIIbIC
B R HON, KotIh KJIanavoB — JAU3eJbHBIM TONJIUBOM.

LA Tponepure sapsiKy aKKYMYJISTOPHBIX OaTapei.

£ 1L Novanreen B OTCYTCTBHH TOCTOPOHHHX HpeAMeToB (Be-
PONI, NRCTPYMenTa e Ap.) la JAH3eNe W NPHBOAMMOM MeXxaHusme,

Vo Ot X,

3. OPSIAOK PABOTbI U PETYJIHPOBAHHUE

3.4.1. Mopapok 3anycka

A Veranosure pPyROSITKY BBIKJIIOUCHHS PeHKH TOIIMBHOTO
QACOUD T IOUTOXKCHITC BRJIOUCHITOH TOA4Yd TOIIUBA.

Ao Veranosnre MaXOBHK  pery/asTopa B INOJNOXKeHHE IIyc-
oy 0OODOTOR JUI3CaIsT, AJIS Uero OT MOJIOXKEHHS MaKCHMAJbHBIX
DOOPOTOIR TOBCPIIITC CrO B CTOPOHY yMeHbUIeHwS Ha 3—5 060poTOoB,

[l ansesstx 24w 64 BKJIIOUHTE IeKOMIPECCHOHHOE YCTPOHCTBO
onoparoM pykosTkH 7 (puc. 23).

A1 13 Hosoporom  Kawoua BxJaouatenas 9 (puc. 61, 62, 64,
Gh) N (pue. G3) o uacoBOH CTpedKe /A0 IEPBOrO I0JOXKEHHS
{oepeits)  BRIIOUNTC CBeYM HaKaJHMBAaHHSI H AOXKJIHTECh HakaJja
CHTTP KONTPOJABHOTO 3JeMeHnTa 7 0 BUUIHEBOTO 11BeTa.

30110 TlosopoToM  KJaoua BKJAWOUaTeass 10 ynopa (mogoxke-
(e sCTapTep») BKAOYHTE cTapTep.

$.0 15 PackpyTute KoJeHUaThi BaJ craprepoM (mocse He-
CcrodLKkty 000pOTOB 11a IH3eJisIX 24 H 64 BHIKJIIOUHTE ACKOMIpec-
CHONNOC YCTPOIICTBO) W TIoc/e MOSBJEHHS PEryaspHbIX BCIBIIIEK
{ea, nauag paboTaTs) BBIKJIIOYHATE CTapTep.

Cueu BLIKJIONHTE TOT/LA, KOTJAa JH3eab HaulleT paboTath ycTol-
NERRLIR]

[Ipn nyceke An3esis ctaprep ie caelyeT Aep:KaTh BKJIOYeHHbIM
oapine 15 cex. Ecau 3a 370 BpeMdA AH3eJb He HauHeT paboTaTh
VeroitunBo, BLIKJIIOYUHTE cTapTep H, cnycta |—2 MUH, IOBTOpHUTE
nyer. liejgy mocse Tpex MONBITOK 1M3eJb He HauHeT paboTarh, Hall-
HEee 1t VCTPAlNTe HEHCIIPaBHOCTD.

34.1.6. IIpoBepbTe gaBjeHHe Mac/a, KOTOpoe IIPH MHHMMAaJbHO-
verofinuix 06opoTax AoKHO 6biTh He Mmenee 0,5 kr/cm? (mo npo-
Ipeni Macda JaBjenne MOXKeT OBTh NOBBIIEHHBIM).



YG6enurech B HOpMasbHOfi paGoTe BOAAHBIX HACOCOB MO TeMIle-
paType oxJaxKaalolleit BOALL U B OTCYTCTBHH HEHOPMANbHBIX NIYMOB
U CTYKOB.

[Ipu o6uapyxKennn HeHcnpasHOCTH AH3eMb OCTAHOBHTE.

3.4.1.7. Ilporpeiite gusenn o0  AOCTHIKEHUS TEMIEpPATypPHI
maeaa 35—40° C u poant 40—50°C npu VCTOHYNBBEIX HOMHHAILHBIX
0BOPOTAX € NMAABHLIM HOBBILICHHEM HATPYSKL,

3.4.1.8. Hosennre narpysky no nomunagsuoii, [Tocie BRIioue-
I HATPDY3KH MAaXOBHUKOM DPEry/afTopa YCTAHOBHTE HOMHIIAJLHOE
Y10 000pPOTOB.

Braiouafite Harpysky, 10 BO3MOXKIIOCTH, MOCTEIISNHO.

3.4.1.9. B uensx yBe/HueHHS JOJTOBEYNOCTH aeTasefl NH3esst
N UxX aydurefi npupaboTku nepssie 40— 50 uacoB paBoTLI AIHTEID-
HYI0 Narpysky peKOMEIJIyeTcsl AaBaTh Inie OGosee 75% oT HOMHU-
HambHOH. Yepes 5—10 wacoB paGoTnl HOBOrO AH3eNs NOATSHHTE
rafiki Kpenyienus roNOBKH HHANHAPOB 1 IPYrHX MEXaHH3MOB.

CumeHy saevMenta (GpuabLTPa TOHKOH OMMCTKH H NPOMBIBKH HUAD-
Tpa rpyGoit ouncTkH npoussepnte yepes 40—50 uacoB paGoTHI.

3.4.1.10. IMoarororky K pabote W nyck jnsens p npouecce 3Kc-
fIyaTannyg mocdae JWIITeALHOTo GesneilcTRig TPONSBOANTe B Toll Ke
0CTCNOBATCALHOCTH, UTO I MPH MEPBOM MycKe.

3.4.1.11. Mcnpasnuii jnsean, nocje HEmpoIosKHTEAbHBIX OCTA-
ook (10 10 cyrok) sanyckafite 6e3 BHLITONHEHHS HEKOTOPBIX
HOArOTOBHTE/BILIX — OHEpPaliil, yKasalunblx JJisi 1ycka HOBOTO
AN3es.

3.5. OBCJIY)KUBAHHUE IHU3EJS BO BPEMY PABOTHI

3.5.1. Tlpu pabore xusesss caeauTe 3a MOKA3aHHSIMHU KOHTDOJIb-
HO-N3MEPHTeNBHLIX NPHGOPOB, YPOBHEM BOABLI B PaCIIHPHTEMLHOM
Oauke (panuaTope), ypoBHEM Macjia B TOANOHE, B KopIyce TOII-
JINBLIOTO Hacoca W peryJsitope, 3a NajnuyeM TOMIUBA B DPACXOf-
nom fake.

3.5.2. Tlpu pabore nusens temmepatypa BBIXOLsILICH N3 A13€s
KUAKOCTH, TeMIepaTypa U JaBJenne Macja 1€ JOJOKILI NPCBbIIaTh
BCJIHYIIH, YKA3allHbIX B pasjgesc 2.2.

3.5.3. Ilomnepikupaiite yposenb macaa B NOALOUE, B peryJasrtope
Bhille HIKIEH METKI Ha Macjoykaszarese LI HA Mac/JOMepHOM
CTEKJIC.

3.5.4. Yaeasfire ocofoe BHEManHe KOHTPONIO VPOBHA MAchia
B NOJJ0NE I Peryjsrope IpH AMUTeNLHOH pafore ¢ Kpenom I
jandodepentom.

3.5.5. B npouecce sKemayaTalun AH3EAS B OTAEAbIILIX MCCTaX
COCAMHEHI 11 pPa3beMOB KOPNYCHBIX JeTadeH H CHCTCM OXJarKie-
IHsT, CMAaBKIL 11 TOINIMBONOAAYY MOTYT MOSIBAATLCSH He3HadyuTeJbHble
IOATEKAllA B BItAe OTACABLHBIX Kamieobpasosauuit. [Ipi o6uapy:ke-
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P e noASHIITE COOTBETCTBYIOUINe coeIuHenns il sa-
P trpren ey Boep o OGCJIy}KIlBaIIHSI.
SO B wpaiinedt 11c06X0HMOCTH AM3CIL Le lLeperpy:xaiire

e aeaveante paooTul Ha xoJocToM Xoay. PafoTa Ha XoJocTom

Uostoic et K 3aBUCaAHHIO paCIII)IJHITCJTeﬂ CbopcyHOK H 3a-
GO0 HODHNTICBLIX KOJICL.

3.6. OCTAHOBKA

3.6.1. MoBcenHeBHas OCTAaHOBKA

Lo LT Ocianosky 110pMaJbHO paGoTaiouiero JHseast MpOH3BO-

e o caenyione M nopsijke:

ormoUnTe NArpy3ky H ogadte paboTaTh €My 11a XOJOCTOM
oy orenenne 35 Mt Ha cpegHiXx oboporax  (1000... 1200
by,

yaCHLUTe 0H0POTLL L0 MHUHHMAJBHBIX II DYKOSITKOH peryJis-

HHE RELHOUTTe 0Ly TOTINRA;
PYROSITRY  PCrVJASTOPA MOCJAC OCTANlOBKH JIH3€Js BO3BpaTUTe

e praboes [oJIOZLeH e,

A0 L2 e paspemnactes ocTauaBanBath AlI3eab TePEKpPBITIIEM
CPOTLE A TOABOASHILCM TOIIHBOILPOBOAE, a TaKKe BKJUCIHHeM fe-
ORI CHOTEOro. yerponuersa.

L6130 Ocemorpore 1t o60TpITEe AH3€JDb, YCTPAHUTE 3aMCYEHHBIE
CUpeece pato Tl HeHCHpaBlIoCTyL, Teull.

3.6.2. dKcTpeHHasi OCTAHOBKaA

A0 2 DRerpennyio 0CTaHoBKY in3edd MPON3BOJNTE TIPH:
HOSIACHITT NCCBOHCTBEHHBIX JIH3€JI0 LIYMOB H CTYKOB;
HOBLOOCIN TeMIIepaTyphl BOJABI H MacJa BbIIIe JOMNYCTHMOM
B (e, pasjied 2.2);

HALCINHT JLABICHHST MacJia Ha HOMHHAJBHBIX 000pOTax HHXKe
[ hr/em;

PESROM Y BCATIVCTII IBIMHOCTH;

norsinennn wicsa 060poTOB KOJMEHUIATOTO BaNa A1I3eas BhIle
Lan0 an/mnn Quisesnt 10146, 10012, T122), uoime 1650 o6/mMun (oc-
L)

PO DRerpeninyio 0CTaHOBKY AN3EAs1 OCYIUECTBAAHTE PYKOSAT-
pon L (poes 39, 1D (puc. 40), 30 (puc. 42) BHIKJAWUEHHS MOZAYU
Lot

[pn pasnoce jpuseas SKCTPEHHYH OCTAHOBKY BBINOJHSATE Kak
Vo B 3.8.9.

462230 TTocsre sKCTPEHHOHM OCTAHOBKH BBIKJIOUHTE HATPY3KY H
dpodiepiie KoAdenuaTolil Baa ausens na 2—3 o6opora.
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3.7. OCOBEHHOCTH 3UMHEHW 3KCNJIYATALLIUH

YKasauus otHocATCc K pabore /Au3e]si NPH TEMIEPATYPC OKPy-
JKalomero Bo3ayxa Huxe 8° C.

Ilepen sumHel 3KcIyaTauued guseds

3.7.1. CiefiTe M3 cHCTeM BOIY, TONJIHBO H MacJjo. IlpoMoiite
CHCTEMBI. 3aJieliTe B TOIJHBHYIO H MAacCJSHYIO CHCTEMBE PEKOMEH-
JlyeMble TOILIHBO M MacJo.

B cucremy oxmaxKAeHH PEKOMEHAYETCS 3aJUTb HH3KO3amep-
3al0U1yI0 XHAKOCTE (aHrtudpus), HAUPUMEP, STHJIEHTJIHKOJIEBYIO
cmech «40» uan «65» (FOCT 159—52), temnepatypa 3amepaanus
KoTophlx cooTBercTBeHHO —40°C u —60°C. (Ilpu otcyTcTBHM
aHTu(pH3a paspewraeTcs 3ajMBaTh MNoJAorperyi0 He Bbime 80°C
BOJIy HENOCPEeNCTBEHHO Ilepesl NYCKOM JH3eJisi). DTHJIEHTJIHKOMEBAs
cMmech «40» XKenToro uBeTa, cMech «65» — OpaHXKEBOrO IBETA.

PaspemaeTCﬂ [IpUMEHATh HH3KO3aMep3awlnue OXJdaaxKIAaliue
KHIKOCTH:

MIL-E-5559;
(Aurnus).

[locne o6palieHUst ¢ STUIACHIJIHKOJAEBOH CMEChIO HeOBXOMUMO
BLIMHITb PYKH (3KH/JKOCTb $/I0BHTA).

Xosoanplil anTHQpH3 3aauBath Ha 6% MeHblIe HOJTHOrO 06Db-
ema cucrembl. Ilpn noHm:kenun yponust antudpusa B cucreme (mpu
OTCYTCTBHH NMOATEKaHHA) N06aRAATH BONY.

3.7.2. loazapaaure akKyMyJaTOpL M yBeupbTe  MJAOTIOCTD
JMCKTPOJIUTA O HECOOXONUMON BEJANUHIIL.

3.7.3. Tloakmounte nojorpesarens, [lposepute patory 11010-
IpeBaTeIg U TepMOCTaTa.

3.7.4. ,U,Jlﬂu HOAJep:KAHUS 110PMaJbIOro TeMIepaTyploro pe-
JKHMa JiM3eJiell CTallMOIAPHOTO HCMOJIEHHsT YMCHBIINTE MOTOK BO3-
JyXa uepes pagvaTop H YTENJHUTE pamnartop.

3.7.5. ¥YTennure TONNMBHBIH 0aK, TOIWJIHBHBIA (QHJILTP, TOMJIMBO-
MIPOBOAK ¥ aKKYMYJISTOPHI.

3.7.6. Ilepen yCKOM JH3eMb MPOrpedTe; 3amperiaercs IPOBO-
paunBaTh KOJEHYATHH BaJ JH3e/s N0 IPOrpena.

3.7.7. Tlocne ocTaHOBKH AH3eNs cjeiite Boay {(ecid B cUCTeMy
OXJIaXKIeHHsl 3ajJHuBajach BoAa) u Macqo. llocsae canBa Bojabl 1po-
BEepHHTe HeCKOJbLKO Da3 KOJeHUaThlHl BaJ au3estss H yOeAHTECh, uTo
B cucreMe HeT BoAabl. C/MBHBIE KPaHHKH OCTaBbTE OTKPBITBIMH.

MIL-D-8243A (CILIA); BS-3150 copr AL-3

WO IMOOKIELEE. NEACITPABHOCTH M METOJbl WX YCTPAHEHHS

Ta6auimwa 6

CriocoGbl yeTpancius

A M 1, Jlnsenb e 3anyckKkaercsd

P Gae nen o, 3aKpBT
1ot oo o [N I

IV oo g iacor e noeTynaet
Vet (e et TONNHBONPO-
[EIAN i Juvaenp, 1O PEIK/ACHB

(N i

Ploctnnme mosiysa TONAUBLOLN

SO TN L

L OO TGO TR Hacoc |

e nonaer rondmno  (3aejanue u
Pt Hopank KJaananon)
Pl anae 1nyisepon, TonKare-
AT AarneTaTenLblX Kaana-
pon . Llonona Hpy it mrytkepa
LI i

b aanne NI
‘l‘“l“ Yy HOKR

padn BIJIHTCIS

Lot peasetii narieraTesbHne
Ppyiiel o cnaGo 3aTARYTRL HX
W e CaKH

Lacsnnnne peilkin Tongaunuoro ud-
[T}

Fleapanninigo  ycravosjied  yrod
G e A e nojlauyu TOMJAKUBA
{(IOcae peMonTa 1Hacoca)

[aoxoii  pacnpa tonansa  Qop-
CYIICaM b

[lonajganue Bojgbl B TOTJUBO HJHX
ORANCPY CTOPaTsS (onpenensercs

HPOKPYTHaniceMm KoJeHyatToro Ba-
LU npiE CIBITHX cpeuax Mo Hanu-
qio o OpRar Bojkel U3 otBepcTUl
s Cneeil

HlejlocTaToutass KOMIpeccHs B Iu-
muppax  (onpejensietcst 1Mo Jer-
KOCTW TIPOBOPAUMBAHMAST KOJeHYa-
joro Bana WAy KOMITpeccomer-
POAM)

1.
2.

10.

11.

Hanosanure 6ax TtongusoM. Ort-
KpoHTe KpaH

[TpoMofiTe  TONJHBONPOBOABL  H
¢puaprp. Tlpn HalHyMp CXKATOrO
BO3AyXxa npoayfite TOMNIHBONPO-
poabl. IloBpexjeHHsle  TpyOKH
3aMeHuTe.

Yaanute BO3AYX W3 CHCTEMBl H
YCTpaHHUTE HerepneTHyHOCTDb
[MpomoiiTe mMopuieHb H KJanaukl,
npoBeppTe YMNPYroCTh  NPYXKHUH.
Manomennble JeTanu 3aMenuTe
3aMeHHTE TAYHMKEPHYIO WJH KJa-
NaHHylo Napy. 3aMeHuTe NPYKUHY

. Onpenenwte Hepaborapmue ¢op-

CYHKH, CHHMHTE, Tpomofite pac-
OBJIHTeNb W MPOBEPbTE KauecTBO
pacnpla. Hencrpasubiit pacnbl-
JUTEIb 3aMeHHUTe

. 3aMeHMTe TOBpexIeHlble TpyOKH

U TIOATAHHTE TAHKH

. Ycrpanure saelaune

. OrperynupyiiTe yroa ornepemenys

nojayd TonJvBa

Onpegennte mjoxo paGoraiouine
dopcyHKH W 3aMEHHTE HKCIpaB-
HBEIMU

CnefiTe o0BOJAHEHHOE TONJAHBO U3
CHCTEMB M 3aMONHUTE €€ YHCTHM
TonJuBoM. [IpumMeHAlTe TOJBKO
oTcTosBUIeecst TonaHBO. [TOATAHH-
Te raiiky KpenJenusi TOJOBOK
LHJHHAPOB ¥ BHIXJIONHOTO KOJ-
Jextopa. Ecan ycrpandTb Heuc
NPABHOCTH He yjlaercsl, 3amenute
HPOKJAAKH  TOJOROK UHIMHAPOR
WM BLIXJTONHOTO  KOMJEKTOpa W
npogeprTe HeT JH TPEULHH B rO-
NOBKe IMAWHJpOB 1 OJoke

12. CuM. HuXe

4t



Mpuunna

CnocoGel ycTpaneHus

13. He paGotaer sjekTpocTaprep

14. Paspskena AKKYMMYJSTOpHAS
6atapes
15. HemoctatouHo  mporper Au3enb

(B xoJs0jHOe BpeMs roja)

16, He mnarpesatorcs cnupanu cpeueil

3.8.2. NInsean paboTaeT HepaBNOMEPHO H HeE

HaKaJauBabus

13. IlpoBepbTe 3.JeKTPONPOBOAKY, Ha-
JeKHOCTh KOHTAKTa COeAHHEHUH,
NPAaBHJBHOCTL  COOPKH  CXEMBI,
HCIPaBHOCTb BKJIOUATENST U 3JIeK-
TpocTapTepa. YCTpaHuTe HewHcC-
ITPaBHOCTH

14. 3apspure Gatapelo

15. IlporpeiiTe ausean
16. Ycrpanute paspnis B 3JeKTpHUe-

CKOH geuwn cBeuell; npomoiite
CBEUH B OcH3HHE

pasBHBaeT

HOMHHAJLHON MOWMHOCTH

Hanuuue Bo3iyxa B TONJAHBHOH
cucreme
3aBucanue TNJIyHXKEPOB, TOJKaTe-

Jlel HMNIA  HarHeTaTesIbHbIX KJana-
HoB. [loJloMKa NpYXHUH TJAyHKepa
UM KJanasa

Hapywena paBuomepHocTs nogaun
TOTLIHBA CEKUMSIMU Hacoca
Ilnoxoll pacneln TONMJAMBA (POpPCyil-
KaMH

[Tospexent narieraTenbuble
TpyOKH HJM cnabo 3aTAMYTLI WX
HaKHJHble TauKK
Henpasunbiio  ycranosJen
onMepelkeHRd Nojauy TONJHBA
H3Hoc nayHMepHBIX M KJanaHHbiX
nap

yroa

HepoctaTouHasi KoMmnpeccus B MH-
JIHHAPAX
Cuasno
CTUTENb

3arpsi3uet BO3yXOO0Oun-

3.8.3.

Croomanuck WY TOTepSIH  ynpy-
rocTb TNPYMKHHB BCACHLIBAIOUIWX X
BHIXJIONHBIX KJIAMAHOB
OTCYTCTBYIOT 3a30PH MeXLY KOpO-
MBICJIAMH H KJalaHamu

3aenaloT CTepXKHH KJaNaHoB B Ha-
NpaBASIOUWUX BTYJKaX

HenJsotHoe npuJieraiiye BcaceBalo-
WHX W BLIXJOMHBIX KJIanaHoB
K THe3laMm

5. Cwm.

3. Orperyaupyiite
4. Cwm.

I. Cm. Bolwe

2. Cwm. BHimIC

paBloMepnocCTh
nojauly TOILJINBA
BBIIIC

Bole

6. Cm. BbllIE

7. 3amenuTte

(KOMNJIEKTHO)  H31o-
IEeHHBIC NJAYHXKePHBIE K KJallaHHbie
mapbl HOBLIMU

8. Cwm. nuxe

9. TlpomoliTe BO3JyXOOUHCTHTEJb

bi;

HenocrtaTounasa koMOopeccus B LWHJHHADAX

3aMeHHTe TPYXKHIIbL

Otperynupyiite 3a30pbt

3. CmaxbTe CTepPxKHU KJhaanairos JiH-

3@JIbHEIM TOIJIHBOM
[Iputpute kHamanul
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MTpodoaocenue maba. 6

bovnnpetpiondl el

Fhpmiar

WO L OB RIS KOJbiLa
Sepierest os CTHGKEe HHIO MOIL-
TSR pacxoia TON-
oo MacdE,  JMJaen o n3
P rpy O K canyHa)

fopieBu s Konet,
TERE1 HJIHIaApon

ew

3 8ad
|y sotr CryK
[oanofl ol onepexkeist noaauH
o na
Qan dopnninEas Harpyska He-
el |n‘|1|r\lv AnseJno
e miaeckitl CryK
oy waanana o Juinme nopwnd

(et

WooBepxueit vacru oaoxKa, |
ol o HETKO B TOJIOBKe)

il eryic B nepxueil uacTi
CpON, KOO CTTRITHMBIT TP
pecon aMenerine wieaa ohopoTon
Cepegnenail aasop Mexy nadihe
Geal Iy iR oit naTya)

Canmnddi eryi B puaeel wacTw
Gt Gnpi BRLAARAediE - nan
Gooiniilonr Haoee KOpeuHux i 1as
CUITEE TTOJITTITROR)

peheassaniit CTYK, XOpomo

HpoCAyHTIBAeNDlE TTO - BCEH BHICOTE
WA (M310IEHBl  TTOPTUHH u
LYK JWLLLLPOB)

o

B

NOGUBIINCD WX

ITpodoascerue maba. 6

CriocoGBl yeTpaHenus

Quucture OT Harapa W UpOMOI/ITe

MOpIIHH M KOJIbLA,

KEepOCHHE
TOABHIKHOCTH

(kenaTesipHo Ges CHATHA Kozel
¢ TIOpUIHS)

(. 3aMcHNTE H3HOLIeHiise AeTalH

Cryxwu mpn paGore guszend

1. YMeubluuTe yroJ OllepexeHud

2.

3

4.

5.

6.

YMeHbIIHTE HArpysKy. ﬂuosenme
farpysky [0 HOMHHAIBLHOH nocie

nporpesa an3eqas

BuisgcHiTe TPHUMHY 1 YCTPAHMTC

3awmernnTte UsnollcHNBIe JeTaNn

HeMejaeHHO OCTAHOBUTE JAH3EJB n
zaMeHUTe BKJAJLIIA MOALIAITHHKOB

3aMenure H3ROUIEHIIbIE AeTanH

3.8. 5. duseab ABMHT

ian e pinit

{1 neitiacs  yroJi onepemenns mo-
i roniBa

Hakseatt, teperpyken

| TepantiomepHast nopaua TOMNJHBA
Ho lLll.llllHleaM

Lencnpanna  Gopeyuka (unsKoe
LamAciie  BRpBICKa, TOATeKAamnie

(onJinia, 3abricalue ArJabl)
ltepocrarountast KoMripeccus B H-

anpipax
{lenpaBRIbHO yCTaHOBJIEHb! pace
1Hpe/enuTesibHBe wecTepHu TOCA
pemonTa

L.

2.
3.

Orperyaupyiite yrod omepexenns

VYMeHpILHTe HATCPY3KY
Orperyaupyiite macoc Ha papio-
MepHOCTb TOAAUH

4. Ortperyaupyiite HaBjenue BIIPHICKA

Win aaMeniite GOpeyHKY (pacmslii-
Teb)

5. Cwm. Bplure

6. YVcTaHOBHTE [1eCTEDHHW MO METKAM




Ipodoasicenue ma6a. 6

Mpuynua Citocobsr YCTpaHenus

— e
HbiM cunmit

7. Ilonagaune s Kamepy cropanus
Goaboro Kosnuuecrsa MacJa:

a) ypoBennr wmacga g uoanone | a) caefite H3GmiToK Macaa;
BLllle BepxHell MeTKH Macio-
YKasarteus:

6) saxoxcoBuBanie HIW  H3HOC | 6) cu, BLILIIE;
TOPWHEBEIX KoJel

B) Goabmnoii 3430p MeXAy nopiu-
HAMH U BTyaKamy LHIHHApPOB
HbiM Geabiit

8. Ilonaganue BOLAEl B Tonsineo mam | 8, Cu. BhIlIIE
B KaMmepy cropauus

B) 3aMeHuTe H3HOMEeH LI A€Tanu

3. 8. 6. HbuMaenne np canywua
I. Cm. 1. 3.8.3. nm 5, 6
2. 3abur kanan TPYOku 22 (pwuc. 21) { 2. Tpounctute kanas TPYGKH

3.8.7. Bucokag TEMIOEPATYDPA BUXaonnmx raszos

«JAn3zennp  pumurs

Hen)onﬂoe Cropanue Tonaupa (uepnwiy | Cw. BLILIE pa3sjen
AbIM

3.8.8. Nuseus neperpesaercs

1. Hencnpasna cucrema oxnaxneuust | 1. Cm,
HHS»

2. Hapyuena paGoTa cucrtembl cmasky | 2. CM. «¥xon 3a cucremoii CMas3KH»

«¥x01 3a cucremoit oxnaxue-

3.8.9. Nuseuns HIET BpasHoc

Jlast ocranoskn nemeamenno BHIKJIIOUATE  nojavy Tonunpa, npekpaTure
TOCTYILIeNHe BO3gyxa myTem JAKPLITHS  MPOXOAHOTO CeueHus BO3]YIIHOT O
huasTpa mompyumbiMy CpedcTranu (canderkoll, 6pesentom n Ap.) U zafite mo
HOSMOIOCTH MaKCHMaNbY yio HATPY3KY.

1. 3aenanue peiikn TONNHUBHOrO Ha- | I, Tlposepste  Tonmupnmif nHacoc u
€0ca HaM mosoMKa perynsTopa PeryaaTop. Ycrpanure Heucnpas-
HoCThb

2. 3aepanne NAyHxepa Hacoca B mo- | 2. 3amenute DIYHKepHyo napy
JIOKECHHA  MaKCHManbHOl mogauy
TOMJHBa
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3.9 TEXHHYECKOE OBCJY)KUBAHHE

ecmeene ooenyKiBalgne 1oLAepKUBaACT JU3€Jb B Hggégﬂg-
FOHOCTI K HOPMAJILHON 9KCOIyaTaltH, H03BOJIHeTe¥ HHTEH-
CHpA L saMCeUCHHbIE HEUCIPABHOCTH U YMEHbINA ren:
P e temoei ero jeradeii. Texuaudeckoe o6cayKHBaHue o
|oceenetno, vepes 200-—600 wacos paboTel M mocie cp

L o nepiofi nepeGopKi.

3.10. EXXECMEHHOE OBCJIY)KUBAHHE

3eJisl
Ll TponepnTe OTCYTCTBHE HEJOCTATKOB B pi?J(I);eH,uryII)HSH
B AL OCMOTPOM L Ha CHYX, OUHCTHTE erIo OT T
Vor{ cratie HBAa M BOJBL.
e e renanne Mmacaa, Tondg .
|| th Hponepure yposenb Macia B HOALOHE, PEeryasrope, To
- CTII, JlOJIEHTE.
VT Tcoee 1, 1pie 1e06X0IuMOCTII, .
Lioos Hposepure naandne TonansBa B 6ake H, NPH He0OXOX

]

o, e e (ll("l‘()l"].

Lol Jloaciire Bojy B CHCTEMY OXJIaKACHHS. 3 o6onora BanK

1o Tlposeponre Ha ropsdeM ausene Ha 2—3 obop

I 'K macJia.

drornrpe tpyY OOl OUNCTKIT M3 ) )
| 1O O Cazknre TOAINIINNKI  KOPOMBICeT, Bep}Q(HlHe5r]i;K%}1{‘?;
Gt tane o crepakitn kaananon (awsean 5102, 5112-1, , ,

(NI IEN

3.11. ObCNY)KUBAHUE UEPE3 KA)KIbIE
200 YACOB PABOTbI

C1E 1 Brmosnee onepauin eXKecMennoro yxona. e
CLE CaeniTe Macso B CHCTeMe cMaski M (UAbTPYIoUL!

i i STHBIX
W TONKOIT OMIICTKH  MacJda U cJedTe OTCTOM H3 Macd

et o )
| I IpomoiiTe GUALTPYIOIINA 3/€eMEHT TOIIMBHOTO (UNbLTPA.

]

VL
STHBIX HAaCOCOB.
VUL HlponepbTe calbHHUKH BOA,
VLS Tlojrsannre OOMTHL KpenJIeHHsT AH3eJs M OT/AeJNbLHBIX €ro

PG TpomoiiTe BO3AYHIHBIA HHEPUUOHHO-MAC/AAHBIH  GUALTP

U ALer e MacJo.

v/ Yepes 100 uacor cMmaxbTe TIPHBOJ Taxomerpa (Ousenu
o B2 1) BH2) 1 moAIUHIHUKY BOASIHOTO Hacoca yepes Macsael
il R ek OCTAHOBKH J{H-

P LER T posepbre paboTy y37A0B ynpaBjaeHHS i

¥ 3 IR .
9 IlposepbTe HATSKEHHe NPUBOAHBIX peMHeH, o
[0. Orperyaupyfite 3a30pbl MEKAY KODPOMBICAAMH M I
NN uLsesteit 24d. )

A 1L TIposepbTe gaB/ieHKde Hava/1a BIPEICKA TONINBa GOpCyH
¢ (nocae nepsbix 100 yacos akenyaranun).

I
iy
VL
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B -~ 2% at Cr

Hzfl\)ﬁ:e It OTPEryanpyiite 3azoppr MEXAY KOpoMmbIC
3.”(11lou1e nepneix 100 yacop SKemayarary)
113, TIposepuure ma 90° .

©
TpeJike BBIXJIOTIHBIE Y BC&CbIBa}OHII/Ie KJlallaHbl

3.12, OBCAY)XUBAHUE YEPE3 KAXX1bIE
600 YACOB PABOThI 4

gllgé Bbmomfn'rc onepaimnn yxoma
i UPOMOH’]‘Q CHCTEMY cMaski,
0 IIOCKOCTL ro10BoK WIJTHHAPOB ¢
p(élJ;I(CTII'I'? Kanam rpyorn 22 (pnc.. 21)
?'53 }rrifw.nu're HAKHNBL H3 cHeTeMmp OXJTaXTeHus
124, Tlposepsre KOHTPOBKY maTynnmx 6oatoB,

3 i? du W p P
o H

u(J1{311]]'1‘;16nnf11"e1mmm TOITHBA M 3aBHCAHMY 1y

2.6, Tlposeppre o

S PoBEpbTE 1, NpY Heo0X0MMOCTH OTperynupyii

e o 1}5; HOMAYH TOIANBA TonanRHp HaC,OCOM AR S
9.42.7. Tlposepnre ;

o2 POBEPLTE nierkiy y KOJIIEKTOp LI 32

e psHOTO reneparopa
Hponyitre cixkar :

o E‘erf{n{lf {..zI\(IJhIM BOSIYXOM BRyTpenie nope YXHOCTI 4

PATOpa u craprepa png YAQJIRIHST Mblay : S A

:.;{l--j.; . ( M ]!I\I:]l. HOJL1IT T by éi])ﬂ}lH T( €H L
IVl ¢ I JINIT HH

:’ GRS 2 Dl
3.12.9. [powmoiite CBeUIt B Gensuye

3.12.10. 11
5.12.10. TIposepure ey
Mexaunzma, ! CHTPOBKY BasioB jpnzesns

OTCEK ToJKaTesel n Bepx-
RJIANaHHBIM  MexaHusMOM.

PsldKe yKasaHnuoum
3.12.12. Orpery
naHamy.

3.12.13. Ilpu ne6aar
e ne“e”.)yﬁ(” il?taf:].'L?rI(?IT]}I.I}.I’TIILIX Yeaosusx 3J(LTIIJI\-'él'I‘EIILHII (liEP
s Rogﬂqu), .} - ..If,FIHLJ( 't 1 BBICOKAs TIE,'HIJ('[)EJ';'}"[HI OKPVIK
PUTD ,-em.@ﬂ“};“c.]‘. Lhﬂ.MLIlﬂ}’ET‘CH qepes 2000—2400 qacoB \rf ?)\a_
]_m“ﬁxr”l”“UCT” - HJ»B{..E‘!L‘._I:IB{.II{)!IUI,-\’ H 1".[)]?{'.-‘!1””-{1':{,‘( Kaanano ](Be-
JUH1 » IpHTepers, R T

Ra puc. 21. Momenyr 3aATAKKY —

JHPVH
pyHTe 3azoppr MEXNY Kopomeicaamu H KJa-

3.13. OBCJIY)KHUBAHUE n
OCJIE CPOKA PABOT
10 NEPBO1 NNEPEBOPKY .

3.13.1.
1. Brinosnure onmepauMu yxoma uepes 600 wvacop paboTn
I,

HH OB, 0y CT T
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PEIICHHS roniopok HHIMHAPOB, mpo-
JMaMH N Kjana-

BOKPYr cBoeli ocu 10 YacoBOK

epes 200 yacop paborsL.

L Hponepnre repMETIYHOCTh BCACLIBAOUIHX I BBIXJIONHBIX
Cocnton o, npi 1eoHx0/IHMOCTY, IPUTPHTE.
bt Bannie maryinio-nopliHeBble TPYINIB, CHUMHTE KPBILLKY
(Ccupe e eaninIX llecTepel, KOJeHYaThlH BaJ, OYHCTHTE OT Ha-
VAP CAMIOIICTREY OTJIOXKEHITA BCe JeTaJH, INPOUHCTHTe KaHaJdbl H
prjrecitealn
C14 L tposepure kpernsedle najgbles B nopmuax. Cronopusie
SO e toJAGHDE TPOBOPpaYNBAThCA.
PG OeMoTpliTe BTYJKH LMAMHAPOB, POJTHUKONOAIIHIIHUKY (AH-
don Dl bIL2-l, BI12, 8112, 10T12) u wefiku KoJieHYaThIX BAJIOB.
(I nenpeMentio n3HoCHBINNeCs 0 KAaKUM-JIHO0 MpHUHHAM Je-

PR TR pMCLre,
L1 7 Hposepnre Macasnbli, TONABONOAKAYNBAKOWNUNE U BOAS-

Pl e ol

I 1s Pasbepure cTapTep U 3apsiHbIH TeHepaTop, YCTpPaHITE
G, CMaZKLTe MacJoM I cobepuTe.

f 189 TlponepbTe MJIOTHOCTh NJIYHMKEPHBIX M KJAQNAaHHBIX I1ap
fodtanie o niacoca (IpH Heo6XOIHMOCTH) .

[Laper, norepsiBuine nJA0THOCTh, 3aMeHuTe. OTperyaupyiite Torl-

bbb Hncoc,

01 HOPIAJOK TEXHUYECKOI'O OBCJY)XHUBAHNUA

J b ObenyxuBanve TOMIMBHOA cucTembl. Tlpu yxone 3a Tom-
v ciereMoil cobmopaiite uncrory. Ilocie oTcoemuHenus Tom-
(BN POBOJOR TITYIEPDl TOTJIHBHOTO M MOAKAUYNBAKIIEr0 HACOCOB,
diapevnok, (pHALTPA U OTBepCTHs TPyOONPOBOLOB 3alLLHTUTE OT MO-
A0 e pssi IpoOKaMU, 3arayIiKaMi M UHCTOH H30JSUIIOHHON
wnvon Bee perann nepes c60pKoH TIaTeNbHO oyuulaliTe W NPO-
e o H3CHLIIOM TOIIJIHBE.

e nonyceraiite nonmagadvds BO3AyXa B TOIIUBHYIO CHCTEMY TIPII
prooore ansenst, Ilag atoro cnemdTe 3a NJAOTHOCTHIO COCILHHEHHH
IpyOuiponojon i 38 YPOBHEM TONJHBA B 6ake, He [IONYCKAafd ero

RO A T TR,
Ilonamumil B cucTeMy BO3AYX YAAJUTe, NPOKAUUBAST TOIJIHBO

(VAL HOJIKAYHBAIOIEM  HACOCOM IPH OTBUHYEHHBIX TNpofrax
duitnapa ian nacoca. Ilpy 3TOM cHayasa OTBHHTHTE Tpo6GKy &
(pie 31y (nanTpa M TMpoKayMBaliTE CHCTEMY [0 HOSIBJAEHHUS TOM-
s O Y3LIPLKOB BO3AYXA. 3aTeM, 3aBHHTHB MPOOKY Gmiantpa,
comnrrnre pobiy 14 (puc. 32) uan 34 (pue. 35) macoca u mpoxa-
SO L0 HOJITOTO YA AJTEeHHs BO3AYXa.

"o inaean Me pa3BiuBaeT HOMHIIAJABHONH MOLIHOCTH, JIBIMUT,
[F1O01CT HePABIIOMEPHO, TO 3TO YKa3bpiBaeT Ha IJIOXYI0 paboTy
duopevior e cekuuit TonnusHoro Hacoca. ([IpexBapurensuo mpo-
neproae aicnle, co3gaBaeMoe TOMIHBOMOAKAYMBAKUIIIM HAaCOCOM,
vorapoe oo 0uTh 1,3--1,6 kref/em?).

st anpejleneinis HCHCNPaBHON (OPCYHKIL NJIH CEKLHH Hacoca
[ panoTe JIN3CAst ITa XOJOCTOM XoAy Had Harpydke 50—75% ot

a7



HOMIE A LION Monoe -
N HOouepenno Brkaouaiir
CYHEI (cex B = JouanTe ores - -
”_?mtuiui\_r.um), OTBHHTIB raiiky TpyGonposoaa Br-ié}m:abflbm oo
i’méﬂn 2TOM nadmonaiite 3a ynenoy 060pOTOR m;u 5T -
bIICHHE uHcaa oBopor S

el J POTOB  mpn pug :

OPCYHOK (ce i ¥ re Nothe o SIBHHE
:‘gﬂ-{‘b)np;\ig{,e:(ﬁum} TPH HOpMaJ/ibHON paBore nnc.ne;mn»;ul'f;l;;:c??
ikl | .q”.;gm g{LI-II-Iqh’DBhMI. Ecan npu BLIKJIOYeH 1 [i)é)p;: HK(I]!
B no‘pr‘:ms He H3Mmensietest, To st hopeynka YI.

@Opcvm;ac He pabtoraer mnp paboraer I-I(i‘\-’IIDBJ]C'I.‘EID.pHT(;HI ;;I”
PCYHKY CHUMITe ¢ ugens BT I " nmail
s e Juige, TpoBepLTe naBienine waygn:
B pnp%epb;:irlLCTr?r: Pacnelna ronausa. Ecay (opeyrka ncnﬁ;;ln(”{'l
20 T € IIoTHOCTY, TAYHIKePHOH W Kaanaunoft nap. - ekl

.i_iIOA(HU@ J4BHCAHNe mayHKepa — PRRE AR
o xaep‘aﬁr.rmmmyro ([;opcym\'y (ceximio) mosxku
= pakrepuomy HETKOMY 3ByKy (TpecKy)
pocaymars, NPORpYUNBAsT KosenyaTei
nonﬁue TOITHBA HacocoM.,

T]'rymf;;m SBYK BIpHICKa pe YeTKIII,

; YWIOBIM Ha cavx, To Y
IipaBua. o B

3.14.2, Per

14.2, JHPOB »
5 e cocimuﬁuiim cho‘p—cynxu. Cusityio hopeynry YCTanoBuTe
e H3 CEKLIN TonamBHOr Hacoca, "Mn_nowc'rm
npr..mepl;re-mqeca’ OTperyaupyfite nasnenne Havama 'rmp‘b]c;vlr_; :i
ey il tgg) 1{'{1}3(? pau_lm.n:] romanra. Bpamjag perv.nnponm\r;rui}
Cmvmuw_m ..BEPU{LMPCYHMI, nodelitecy, TaBaenis BIpE ch COOTBET

3 IO Bepxne npepeny (cm. ocpe : i e
Py y npeneny (em. ocrouble Texunyeckne jap-

IMpn oreyre:

CTB T o
) npnpuepxy };{aueé::ru e:m.a PEryJmposky nasnenng Hauana snpuicka
Ll d PacnblIa MowKHO IponssecT na nauzene ,HJIF'I
CHBHOMY Hacocy uepes Tpoftunk ron ¢ e
ok BHOMY ' POHHIEK 1101c0e Te pery
Pyemyro dopeynky iy MaHOMeTp co mkamnoii 150 0 rrelent, T
[Mpu OTCYTCTBUH ManoMerp: ¥ o /e
. (popcyri@ Lmnmﬁr]ql:d BMeCTO nocaennerp MONCOCANHIITE
3 S MAKCHMETD ¢ gapge ’ :
orn 146 et ol ¢ AaBaeniieMm nauana :
: M= lloGefitech, uTofn pepv; e
il i Perviupyemas u sra i
?y;&g ﬂn.m&!;;{ M?aaffcumem AABATH OAHOBpEMenHbI] rmpbrciﬂo(g:;(:?
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O TakiKe onpeaeant
BIpeicka. Ero moxno
Ball mpH makcuMmanbuoii

a4 MOMEHT Hayamna BIIPBICK:
HKa niu CEeKLHsT Hacoca Herlic-

HTJI LY 1po-

I pomte oo,

L0 noady 1 TPOKPYTUTE KOJIGHYATHIH Basl qU3eas Ha He-

i
1o OnOPOTOR, naéaiogag 3a NMOKazaHUsSIMH MaHoMeTpa. Ecau

naccpias napa cosgaer gasienue ne mMenee 300 kre/cm?, To ee

HEEnaeny, Xopolnast.
[0 nposeprin NJIOTHOCTY KAanaHuo#d mapel Habalonaiite 3a ma-

citea anacnist no Mmaiomerpy. Ecim nasaenue 300 xre/cm? He-
100 BpeMst coxpatisierest Wau ymeHblnaeres no 250 kre/cm? me
GO e 3 2 MUNRYTHL, TJIOTHOCThL  KJIAMaHHOHW mapel Xopouias.

KJanaumnas napa He JOJXKHA NPONYCKAaTb TOINIHBO
00 AICNIICM,  CO3/IaBaeMBIM  TONJIHBOIOAKAYHBAIOIIUM HACOCOM,
HpE BodaosReHIn pefKH TOIVIMBHOTO HAacoCa, COOTBETCTBYIOIIEM BHI-
Ve non noauc.

Ilencupasnpie Kianannble H IJIyHXKepHBle napw 3amenute. Ilpn
e IYIDKEpIYIo apy BeIHEMatTe BBepX (puc. 35). as atoro
QUALITTC KADITATINYIO Tapy, TpH  HHXKHeM II0JIOKEHUH TNJyHXKepa

CHIANTC TZRITOI0 TAPEJIKY MPYKHUHE!, BBIBHHTHTE BHHT, PHKCHPYIO-
O NVARY IYHZKEpa, H KPIOYKOM BBIHMMaliTe IVTYHKEpPHYIO Iapy

4144, Ilposepka yraa onepexkeHus nojayu tonausa. [lposepky

S0 OIepeIKeNst Tojlayl TOIINBA Au3esed 64 MO2XKHO IPOH3BOIUTH
NpPNODRCHTO IO pHCKaM Ha  cTynnune Mmygromepxkarenass 20 (puc.
M) ot nprinke NOJIIKINNKA 11acoca H 0oJiee TOYHO, MO KaNHJISPY

apnciocaOae s,
I3 HPOBCPKIT MO PHCKAM, Bpallasi KOJEHYaTHH BaJd 10 XOAY,

COIMCCTINTe PICKM Ha cTynulle My(TojepKaTenss U KpBIIKe I0J-
WG 112COCa |1 OTIPEesTHTe YIoJl M0 YKa3aTeJ Ha KOXYXe Ma-
Ol 0o rpajIlyiPOBKe Ha MaXoOBHKE.
i vron onepesKeHHsl MOgadH He COOTBEeTCTBYeT TpebyemoMmy
(oA OCIOITLIC TCXHUYECKHE JIaHHBIC), MPOH3BENHTE PEryJaHpOBKY.
1 Hroro yeTanoBATE KOJIGHUYATHIA Basl Tak, uTOOB Ha XO4e CiKa-
Henoepsowm uanagpe metka BMT Ha o6onie MaxoBuKa He Aollaa
[0V IASATes 112 YIOJ ONepeKeHusi MOoJaul TOIMJIHBA.
Orsinnrnre 60atet 1 (puc. 36) n TOBEPHHUTE BaJIMK Hacoca BMe-
(e mygrosepaxkartenem 20, waii6od /19 u mydro# 18 tak, uToGH
(uei na my(roaepaxkarese coBnana ¢ PHCKOA Ha KpHIKE MOI-
minka. Tlocsae 3Toro 60JTH [ 3aBUHTHTE.
[Iposepry yraa onepexkeHus N0 KamlJIAPy HPOU3BOJIUTE B Ccie-
IVIOHieM II()[WI]LKC:
I Yeranonsnte npucnoco6/eHUe HA WITYIEP 11ePBOH CeKUHH TOM-
HHHOLO 11C0Cq, TPeBaPHTENbHO OTCOGAHHUB TPYGOTPOBOJ BHICC-

oror JLABJCHITST.
Yevanosure peliky TOIVIHBIHOTO 11acOCAa B 1IOJ0XKEINE MAaKCH-

NOLITLITOTT TTOJLa L.
2 IlpoxpyTuTe KoJeHUaTBI Baj N0 TNOSIBJeHHs! TONJHBA B Ka-

(NN |_|3J|'I{“
3. Mejuieriio poBopauuBasi KOJeHdaThiil BaJ, 3aMeTbTe HadaJgo

PULECTIISE TOTINBA B KaNWaape. DTOT MOMEHT COOTBETCTBYET Ha-
SOV HOJLATTE TOMJINBA B NIePBBIH HHAHHAP.
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Ilo rpaaynpoBke Ha MaxXOBHKe MPOTHB yKa3aTesasi Ha KOXKyxe
oIpejieJIHTe yroJ OllepekeHHs NMOAAYH TOIVINBA B MEPBHIN IHJIHH/D.
Ecnn yros He cooTBeTCTByeT TpefyeMOMY, OTperyJupyite ¢ momo-
mpl0 MyGTH HAW IOBOPOTOM Hacoca MpH (dJaHIeBOM KpPelnJaeHHH
ero.

Yroq omnepexeHus mojaum tolgauBa nuseneir 5J12, 512-1, 5I12,
8112, 10112 mpoBepsiercss 10 KaNUJAJASIPY H peryaupyercst 60JToMm 6
(puc. 33). Beanunna yria omnepeXeHHs BHIGHPAETCS 110 YCJAOBHIO
obecredeHns ONTHMAJbHON 3KOHOMHUYHOCTH H GE3XBIMHOCTI BHI-
XJlona B Ipejenax, YKa3aHHBIX B OCHOBHBIX TEXHHUYECKHX MAHHBIX.

HauaJsio nofaun TonanBa Kaxao# CEKIUH HACOCA U uepeloBaHue
NojJad MeXJIy CEKIHSAMH MOXKHO IPOBEPHTb 110 YTONAHHIO MJIYHXKE-
POB OTHOCHTEJBHO BepXHEro TOplla BTYJAKH. Tpebyemoe yTomanue
yCTaHABJIHUBAETCsl PEryJHPOBOUHBIM GoJiToM 6 (puc. 33).

IlpoBepKy m pery/JaupoBKY TONJHMBHOTO HACOCA HA CTEHIE MPO-
H3BOJHUTE C KOMILIEKTOM 3TaJOHHBIX (OPCYHOK M TpPpyOONpPOBOLOB
BBICOKOT'O JaBJEHUS B CJEAYIOLUIEM MOPSIaKe:

1. ITpoBeprTe paB/ieHHE, CO37aBaeMOe TOIIHBOIOAKAYHBAIOLINM
HacocoM.

2. TlpoBepbTe MAOTHOCTb MJIYHKEPHOH W KJAAMAHHON map Mo ma-
HOMETpPY ONHCAHHLIM BHIIIE CIOCOGOM.

HederTnble mapel 3aMennTe.

3. IlpoBeppTe 1 oTperyaupyiiTe yTomaHHe MJAYH:KEPOB OTHOCH-
TEJLHO BTYJIOK BO BCEX CEKIHAX HACOCA.

4. TlpoBepbTe 1 OTperyJHpyHTe uyepejoBaHie IOAAY TOIJIHMBA
MEXy CeKIUSIMH Hacoca Mo KaluuIapy H JumOy, HMCIOIUCMY jlene-
HHMe B Tpajaycax, Bpalllass KyJauyKoBBIH Banank Hacoca. lIposepky u
PETYyNHPOBKY NPOH3BOJHTE 110 OTHOIIEHHIO K NEPBOi CEKIHH Hacoca
34 CUeT JPYTHX CEeKIHUH.

Ecau yros Hauaja mojaup TOMJHBA I1E€PBOI CEKIHH YCJIOBHO
npuHaTh 3a 0°, TO ocTa/ibHble CEKUHH JIOJKHE HAUWHATL MOHauy
TOILIMBA IO YTJIy IOBOPOTA KYyJauyKOBOTO BaJHKa COTJIACHO Tab-
Juie 7 ¢ oTkJIoHeHueM He Gosee =30

Hayajo nojpaum TONNHBA KaXIOH CeKUHEH [0 OTHOUIEHHIO K
nepBoil peryaupyite 6ontom 6 (puc. 35).

Ta6anuwa 7

4y 6 u
g jon ‘ o | w | 180 | 270 0 ] 60 | 120 | 180 | 240 | a00
— L —
Cexnms " | ‘I 3 ‘ 4 2 1 ‘ 5 3 6 ‘ 2 ‘ 1
|

5. IlpoBepnTe U OTperyaupyiTe Ha pexumax TabJUIL 8 BeJIH-
YMHY W PaBHOMEPHOCThb TIORAYH TOIIMBA CEKIHSIMH HAacoca Ha Cre-
IHaJbHOM  CTeHJe, YyaoBiIeTBopsiomem  tpeGoBannsim T[OCT
8670-—69.
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lepe 1 pervanpolkoil Hacoca H3 TOMJIMBHOM MarHcTpaju THia-
Gy nennre nosyx. PerysanpoBky BeJTHUINHB M PABHOMEPHOCTII
Ll ol NPONSBOAETE PA3BOPOTOM IIOBOPOTHOH BTYJIKH 3{)’
(e Bh) maeeTe ¢ DaYIDKepPOM I BpalgenneM  COeANHHTEIbHOH
i BT (poe. 33).
([ Itponepnre BHIKAIOYEHHE [MOJaul TOIUIMBA U paboTy pery.Jsi-
i
l i noeiieriin ma yeTpoHCTBO /ISt OCTaHOBKH JIM3€/s ojlata
COTE BCCMITT CORILIAMTT JOJIZKIa 1IPEKPaATHTLES.
L OQOcayXuBaHue CUCTEMDI CMA3KM. Or 1<alIeCTBaupa60Tb1
JOcML CMABKID 1T yXojda 3a  Hell 3aBHCHT H3HOC jeTajied, MOIl-

Fl 1 O OHOMIUTIIOCTD A3e4.
Ta6numna 8

IMojaua, cm?/MAH

Uncao |~
oGoporon Ha HOMHHAJILHOM Ha prmUME XOJ0-
B MINIYTY pPCKHME, TP CTOrQ Xoja, Hpi
e i BasnKa
o = TOqHis
noro peryan- peryau-
pacoca poBke npopepre POBRE

| ApoBepRe

%
VI VEY! | 750 950,14 | 25+0,75| 151,56 | 15=1,8 33
Sl
BT | 750 33+0,5 |33+1,0 {156+1,5 | 256=1,8 38
TOL 900 40+0,6 [40+1,2 [ 20+2 20+2.,5 ‘45

8 BTN O ¢ e TR 750 95+0,4 | 25+0,75|15+2,256| 156+2,6 | 33—45
[0 L | 1|

I WG 750 25+0,4 |265+0,75|15+2,6 | 15£3,0 | 33—45
[ T2 750 33+0,5 |33:1,0 |15+2,6 | 15+3,0 | 38--50
i, 1122 900 4040,6 [40%1,2 |20+3,5 | 20+4,0 | 45—55

OciornLIMIL TPUYHHAMA HApPYUIEHHsT TPaBHJIbHOH paboTHl CH-
Clenil CMABKID SIBJASIIOTCS: HENOCTAaTOK MM M30BITOK Mac/ia B CH-
Cleale, ICopeHUe WIE MOBpeXAeHne Mac/I0npOBOAOB, X0JM0AHIBHEKA
sacna (Juisesns 6u) © GUABTPOB, HELOCTATOUHOE JaBJenHe Macia,
jO LIe BOABL B CHCTEMY CMa3KH.

( MKy AN3eJas M ero ysJjoB NPOH3BOAMTE B COOTBETCTBHH C

[ ||i|u|”| (’1‘216.)1. 9, 10)
I1pu ocTaHOBKe AH3eJs Ha NPONOJ/DKHTeNBHOE Bpems, KOTAa
)
enniepatypa OKpy2Karolero Bosfyxa nuxke 8° C, Mac/a0 M3 NOAAOHA

L1 i, KOPIYCOB PEeryJsitopa M TOIMIMBHOTO HAacoca ciefiTe. [Tepen
Hoc eVIONTM TIYCKOM  AR3esist B TOAJIOH JIH3€Jd, KOpuyc peryis-
Lo nacoca 3adiefiTe IOJOTPEToe Macio.

[{pi paauupmyu TMOAOTpeBaTe/is CJAUBATH MAacjo H3 MOAAOHA H
CONIIIOTO 1acoca He Tpebyercs.

[1p11 3aCOPEHNIT MACTONPOBOAOB M (UIABTPOB MOCAEAHHE IIPOUNC-
FHELe 1 pOMOUTE,

[1OBpeKAEHHbIE MACTONPOBOABL 1 QIMIBTPbl OTPEMONTIIPOBATE

1 AMCHITB IOBBIMIL



IlaBsenne macaa OTPeryaHpyiTe peryaupOBOUHBIM BHHTOM pe-
LYKIMOHIoro kjanada. /s MOBbIUeHHsI JaBJeHUS B cHCTeMe De-
IyJHPOBOYHBIA BHHT 3aBUHTUTE HA HEOOXOAUMYIO BeAUYIHY, WIS [O-
HUKEHHSA aBJEHHS — OTBHHTHTE.

Ilpu o6Hapy:KEHHH BOABI B CHCTeMe CMAa3KH, MacJo cJjaedre H
BLISICHUTE NPUYMHY IIONAaLaHHuS BOAH. HeucnpaBHOCTb yCTpaHHTE.

Jlius yoanenust 3arpssiendil W3 cHCTeMBl CMaskH ee HeoOXo-
numo nepuoguuccku (uepes 600 wacoB paborbl) MPOMLIBATL CMECHIC
ausejpHoro tomauBa (75%) u amsenpnoro macaa (259%) naum npo-
MBIBOUHON xuakocteio BHUMKMHII-113.

[IpomeiBounas xugkocrs BHUMHII-113, kpome Toro, ynajsei
Harap ¢ gerajell MAaTyHHO-NOPLWHEBOH TPy

IIpoMBIBKY CHCTEMB OCMAa3Kd ITPOH3BOAWTL B CJeAyIOlleM [0-
pANKe:

1. Crnefite Macao 13 NOALOHA IPOFpPeToro JAHU3eNsd, INIpoMoHTe
UILTPEL: IPUEMHBIH, TPyOOH ¥ TOHKOH OYHCTKH Macja N XOJIO-
JUIbHHK Macjaa (Jnsenu 64).

2. 3aJjefiTe MPUIOTOBJEHHYIO CMECh HJH ITPOMBIBOUHYIO XKHJ-
KOCTb B TOJJ0H JAU3eJs] A0 BepxHeill MeTKU MacJoykasareas, Iy-
CTHTE Auseb U jaiite emy npopagorars 10—I15 Mun Ha Manbx 060-
porax.

3. OcraHoBHuTe Au3eJb, CjeliTe cMech M3 MOJJIOHA, 3ajelTe cBe-
Xee Macso AJs jgajbHelimeil paboThl

3.14.6. OGcayKMBaHHe CHUCTEMbl OXJaXKJeHHs1 u nojorpesa. He-
UCHPABHOCTH CHCTEMBl OXJAXK/JEHHS HAapyWAaIOT TOMNJHBHBIH PEXKHM
nuseds,

B cucreMe oXJIaxAEHHST MOryT OBITL CJIEAYIOILHE OCHOBHBIE Hie-
HCIPABHOCTH:

1. Tleperpes jusensi BCaeACTBHE NOJOMKH Hacoca, HeAOCTATOU-
HOH mojauy BOABI HACOCOM M BO3AyXa BEHTHJALATOPOM IpH ocnalie-
HUH HATsSXKeHHss peMmMHs (OU3€JH CTAlHOHADHOTO HCIOJHEHHS),
3aCOpeHUsl BOASIHBIX MOJIOCTeH M TPyOONpPOBOJAOB, 006pa30BaHus 3HA-
YUTENHHOTO CJIOS HAKWOU Ha CTEHKAX CHCTEMBI, HEJOCTATOYHOTO KO-
JHYECTBa KHUAKOCTH B CHCTEME, HEUCIPABHOCTH TEpPMOCTAaTa.

2. Ilepeoxaaxaenne AU3EIA BCJICICTBHE HEJOCTATOYHOTO YyTell-
JeHHsl IPH HU3KOH TeMIepaType OKPYXKaIlero BO3AyXa HJH ToO-
JIOMKe TepMOCTAaTa.

3. Teub Bombl M3 CHCTEMBl OXJIAXKACHUSA H3-3a HECBOEBPEMEHHOH
MOJITAKKYE KPEILJIEHHH, TIOBPEX/I€HHUsI MPOKJAAL0K, H3HOCA CaJbHHKO-
BHIX VIIJIOTHEHHUI, 06pa30BaHUs TPEUIUH H Ap.

YXOJ 32 CHCTEMON OXJIaXKAEHHS 3aKNIOUAETCA B CBOEBDEMEHHOM
yCTpaHEHHH Nepevnc/JeHHbIX HeHCIpaBHOCTe .

Pemens mpuBojia Hacoca M BEHTHAATOPA AOJIKEH OLITL HATAHYT
Tak, uTo6nl Mo ycuaueM (-~ 3 Kr) OOJBUIOroe manaplla PYKH, IPHIIO-
JKEHHOTO K cepenuue BeTBH, nporu6 Obi 10—15 mm. Harsxenne
peMHel peryJupyiTe NOBOPOTOM 3apsAHOro reHeparopa. Kpome
3TOTO, JJg obecrneyennss HOpMaabHOH palOTH CHCTEMBI OXJaxKje-
HHSA:
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| 3aMOMHATE CUCTEMY OXJaMKJEHHsl Uepe3 BOPOHKY C CETKOH
WieToil MSPKOT BOAON (HAmpUMeEp, A0/ eBOI) ¢ xpomnnkom. Kecr-
V10 BOJY CMSATYITE KHIsYeHueM Wi jobaskoi 40 r KaycTHYecKou
cosn na 60 1 BOJBL

Y Bo u3bexaHpe IOSIBJEHHA TPEIUHH H AegopMalud ToJOBOK
HILITH/LPOB B CHCTEMY OXJIAXK/IEHHS NPOTPETOro (oco6edHo neperpe-
loro) 3eas BOJAY MOJHBAiTe MOCTENEHHO, MaJbIMA MOPLUHAMY, HE

OUlanaBauBag Au3edb. )
3. Tlepuoauuecky NPOMBIBaiiTe CHCTEMY OXJAXIACHHUS HMCTOH

Ho O,
1. Jlust ymeHplUeHHs 06pasoBaHusl HAKWIIL BOJAY B CHCTEME OX-
1hagleHns 6e3 Heo6xoaumocTH He MeHs#Te, CauBaeMylo BOJY Ke-

reJIbHO MCMOJIb30BATh NMOBTOPHO.
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TO 0 aJiee l M Te TBOPO Je

IC}I)(;),(L);popHaﬂ Kucqaora HyPO,, ya. Bec L7t . . . . .. 100 omd
XPOMOBLIH aHFH;‘.lp'H;i C‘r(.)s. oo 5?8 emB

BHeffi{igu{]}li)p&;:"OTmmeu|m bacTBopa B oTmepenHOe KoaHyecTno BOJIEI
Jeiite ~POPHYIO KHECJIOTY, BCBINbTe X i
T - B ’ oM e
TEIbHO nepeMelnaiire. S C (3 e
unHE{I':C[m{ SANOMHEHHEM  CHCTeMDI OXJIAXK e s pactBopom otcoe
‘€ paanatop (x0a0anaLHIK) -
| a) D (> H CHHMHTe TepmocTar =
HHHKE}IO PACTBOpA MOKHO COB1ATL OTAEMbHBIM Hacoé)OM S
ManyfMll’lﬂgc.r::aMBepra”Te A€HCTBUIO pacTBopa B Teyenye 40—60
; TOro cHcremMy oxJa i
el s y dACHHSA TINATEJNBHO INIPOMOIiTe
Teml;asgepme XOMOAUJBHHE, OYHCTHTE MATYHHBIM NPYTKOM TPYOKH
B 00 MCITHOTO sJementa, BblLepKITe B PacrBope HECKOJLKO MH-
IYT W TIaTegasHo npomoiite gneroil BOJLOI,
Cﬁshol;fg;}i[ HEPEXole Ha BeCeHHE-TETHION SKCIIyaTauum ausene
z 1dPHOTO  HCNOJIIenNs nojorpes
] aT€Jip OTCOEAMHHTE OT cCHC-
irnnlutl;i ?x.nam,rwmm, A NaTpyoku sarmyumute npo6xamu. Us KOMCa
Huj:.t)rll)tei‘]]l{:fl]f ;?;gxt BCI0 OXVIAMAAIOWYI0 KIUAKOCTb, CHUMHTE
el VIb, £ EPHTC YacTHUHO M OUHHCTHTE ar :
a0m e, pasGepure : THTE OT Harapa BHyT-
{'l!.n.ﬂg}zl::l],B.LPXHOL“J- KOTA, I.){IL'HI>]..ﬂ]l[j:{|[()|'.l[lili Konye u HCH{].II.-‘IHTEIP
—- L I(i'I.I:II foflorpesarens cobepure, FAROuCcePBHpyiite I'l{)HME:
3(1] :..;BDEI)\[:HIH!(‘ JH3e/hloe Macao, u Ycranonsure i;[‘]}(‘l‘,‘]'!'
npej!lé“él_l-"ﬂ l?](;.i]y}!ﬂl}:sﬁl-lue .H pery.ﬂnpouxa MexanMzma ra3'0pac.
Soone no;;,m‘;g:?ﬁsmm JEIJ(;)IZ]_‘E\-R}}}K,;'[)(- KOPOMBICHAMH M Kaanadanu
-pAuBaTLea 0,25—0.3 mm. IIp NLIX 3
Sori 2 . H y % . PH Manx 3asopax He
Ai‘[‘;l;}m 0?101{;:10(16;:‘-1 FEPMETHUNAST mMocagKka Kaanawosn npH Ip(a:‘im'e
: : DOJILIINX 3430paX yXYaLaere “TKa 0 Hanoy
gt [ YXYLUIACTCH OUMCTKA M HanoJe-
pmllziémnegm{re H PEryJpyiTe 3a30pb HA XoM0xHOM nu3eje BIo-
i PA0OTHL UHAWHAPOB Tpu nosomenny nopuins 8 BMT pa
lrer(" GKatTHa  (Kaananme BaKPLITLI).  3asop npoBepsiiite mynn\;
PETYJHPYHTE DEryJHpOBOYHBIM BuHTOM 3 ) 21 ry-
JHPOBKOH CHEM] aK oo i F b
Ly ITe Konnak & u nposepnre Kpemjienne ¢roiikn ko-
| riu:ul I TOJOBKH UWHIHHAPOB,
qalllué)c;r:fqperyné-lpomcn BHHTH 3 3aKOHTpHTe u NPOKPYTHTE KoJIelr-
! Bal, UTOOH yOeanThest B npasug
HE | 3 >HOCTH 3a30poB TCT-
mml'IMdPDB K1ananos o nopimaens, pov moneyrer
- JOTHOCTD. NPUJIEranusa KIanaHos x 'Hesliam BO Bpemst skcmJry-
;Ipﬁg;}:e:fply‘;uaeTcn. Has Boceranopaenmus IJIOTHOCTH HeoGXOomAHMO
YHTE WlanaHsl K raespam. [lepey I
pUTeperL M, NPHTHPKOH CHUMHT -
HAHLL € TOJMOBKH UMAHHIPOB e. Hoy
» OYHCTHTE OT Harapa u i
TapeqKky knanana yeramosmw ] e 18 e
Jaane 4HOBUTE MMPYXMKHHY, HaHECHTe 3 L
Taka nmacry 'OM Ne 20 : ! e B
= <V, PasBeleHHYI0O MacioM, § HPHCHOCOHR
e ' 1cnocobae-
HHEM HJIH KOJNOBOpPOTOM IPOHU3BeNHTE npmupxy,’ Bpaulzaﬁ Kaanan
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n.a nerBeprh 060poTa B pasHble CTOPOHB! M MOCTEIleHHO IOBOpAauH-
w3 HOBoe moJokenue. Ilpn mepeMene HampaBJieHHS IOBOPOTa

LA OJIKEH TNPUIIOAHHMATbCS HaJ THe3J0M TNoA JAeHcTBHEM

NPy KB

Bpaimenne BKPYroBylO He JONYyCKAaeTcsd, TaK KaK 3TO MOXKET
nisbiarh 06pasoBaHKue KPYroBBIX PHCOK Ha (acke Kiaamasa.

JlobGaBnsig mepHOAHUECKH NAacTy, NPUTHPKY BedUTe 0 INOABJe-
nist na ackax KJgamaHa M THe3fa YHCTO INPHTEPTOTO  PaBHOTO
i FOBOTO KpPYToBOTO mosicka. Ilocse aToro xjanan u cellylo MpoMok-
l¢ 1t [IpOBEpbTe MX IJIOTHOCTB 110 KapaujallHbiM wiTpuxaM. OKoH-
ANTCALHYIO TIPOBEPKY MJOTHOCTH NpPHJEraHds KJ/amaHoB K THes-
naM 1IPOM3BEJNHTE mHocse cOOPKH KJAalaHOoB, 3a/JHMBast KEPOCHH BO
BIYCKIBIE M BLIMYCKHBIE KaHaJBl TOJOBKH HUJIHHIPOB.

licnu B TeueHe 1—2 MHH KepOCHH He HPOCOUMJICS MEXAY KJia-
HAIIOM H CEAJIOM, TO TWIOTHOCTH YAOBJIETBOPHUTENbHASA U NPUTHPKY
CJICJlyeT cUMTaTh OKOHUEHHOIL.

3.14.8. O6GcayKuBaHHe  KPUBOWMNHO-WIATYHHOr0  MeéXaHHM3Ma.
) 11pouecce 3KCIIyaTallud qU3eJsl:

I. IlpoBepsiiTe KOHTPOBKY 1IATYHHHIX GOJTOB.

2. IlpoBepsiite LEHTPOBKY KOJEHYATOTO Bajda € NPHBOAUMBIM
MUXATTH3MOM.

3. 3aMeHsiiTe CBOEBPCMEHHO [I3HOIIEHHBIE JeTaqd (MOJUIMM-
kI, TOPLIHEBEIE KOJAbILA H NIP.).

4. Odgnmafite OT Harapa NOpUIEHb [ NOPIIHEBble KOJbLA.

3.14.9. OGcayxuBaHHe 3JeKTPooOOpPyNOBaHHA. Bo Bpemsi 3Kc-
nyaTaluy JIM3edsl TpeJoXpaHsaiite y3asl 3JeKTpoobOpya0oBaHus OT
nonagaHus MacJaa, TOUJINBa, BOABI H T'PA3H.

[lepuoguuecky npoBepsiliTe COCTOSIHHE KOJJIEKTOPOB 1 IIETOR
reriepatopa M ocraprepa, AaBjeHHe LIeTOK Ha KOJJeKTop, Kperjie-
(11¢ TPOBOJIOB.

[ToBepXxHOCTb KOJJIEKTOPOB JOJIKHA OBITH YHCTOH, 0e3 pHCOK
n cnenos nopropanud. Ilulie u Tpsisp yaandafiTe npoayBKoOf cxa-
(LM BO3AYXOM H NPUTHPKOH UHCTOH cajderkol, cMOUeHHOH B GeH-
ine. PHCKH ¥ cjlefbl MOATOPAHHS 3aYHCTHTE CTEKJSTHHOW GyMaroi.

HletkH mOJKHBI CBOGOAHO NEpPEABHIATLCT B LIETKOAEDIKaTenasx,
pacrmosarasch napaJsienbHo NJAaCTHHAM KOJIJIEKTOPA, KACaThCd KOJI-
JeKropa Beefl pabouell MOBEPXHOCTBIO M He HMETb UPE3MEPHOTO
nsioca. Ilpu HemsmoTHOM mnpusieraHuy LIETOK K KOJMJEKTODY TpHU-
rpuTe nx crekasunoit 6ymaro#t, Ilosocky 6ymarn mosoxure 1mof
NICTKY Hd KOJJeKTOp abpasliBOM B CTOPOIY LUETKH W NPOTAruBaiTe
1 CTOPOHY BPALUCHUS KOJJEKTopa.

Taxum crioco6oM npurnpaiite H HOBHe HieTKH. [loc/e TPHTHPKU
NCTOK ¥ 3aYKHCTKH KOJIJIEKTOPA MNbLJAb yAaJHTe MPOIYBKOH CXKATHIM
HO3AYXOM, a 3aTeM HajeHbTe 3AlLUTHYIO JEHTY.

[Ipy HapymeHHH peXHMa 3apsiikKu aKKyMyJsiTOPHBIX Oartapeil
NPOBEPbTE M OTPEryaupyHTe pese-peryasaTop.

[Ipu TexHuueCcKHUX YyXOAaX CBEYH HaKaJHUBAHIT MPOMEIBaiiTe
n OcH3lHe,



3.15. PABBOPKA U CBOPKA AH3EJA

11'—*133'15.]' Pz61360p|(y H COOpPKY au3ens u OTHEJIbHBIX €r0 y3J0B Ipo-
'\42 JHTE  OOLIYHBIMU  CJleCapHbIMH NpHeMaMH  HCTpaBHLIM HOp-

;E.CTﬂain{blM I CHCUHANBULIM HHCTPYMeHTOM. [loce pasBopku Bée
CTAH TILATEJNBHO OUHUCTHTE O

penan T llarapa, KOpposuu, mMac.aa u npo-

3-15.2. O6wyio pas6
2. OPKY MHM3eNs NPOU3BOHTC B ¢ i
‘ T 5 |
CIEe/10BATEALHOCTH: ’ ! THoteR o
Cﬂelﬁ.TiTeBpOe;(pome TPYOONPOBOALl TOABOKA BOABI TOIIHBA
Ay M3 CHCTEMLI OXJAXKIEHHS, MAC ¥ :

et , JI0 M3 MacJAgHOH CH-
(Toﬁ. OTCO?]LHHI/ITG BCe TMOABeNEHHLIE K M3esI0 TPYGOIPOBOAE

SAPgsHbm, BOAAHOH, Ta30BLINYCKIONH) n 3JEKTPONPOBOIA
2 HIMUTe pr6onposo,zu11>1 CHCTEM JM3eJIs, DagHaTop (X0J10-
i{le UK H DacCIUMpHTENbUBIH 6ayoK), BLIXJIOMHON KOJLIEKTOp, Te-
q)paTop, CTapTep, TONMHBHBIN HACOC, TOMIHBHBIE w1 MacasiHble
cHri];ITI?I;g KOJ}H?KH FOJTIOBOK  LIWJNHIPOB, BO3AVIUHDIE dHabTpe

TPYOKaMH, (OpcyHKH, Kppliukn mour I ;

0B 6/

oo . K] B 6m0Ka M Kopnyc ca-

4. CuumuTe TONOBKH UUJILIPOB 1
HBIX LIeCTepen,

.(1. %IIIIMI-ITQ KPBIIKH WATYHOB 11 BHIHLTE 1IOPLIHH C waryiamn

). WHHMHTE Derysisitop u iecrepn .

3 ; DU Perysnstopa

512-1, 5I12, 8112, 10T12). SRR (RS e

7. Cuumure CTEIHANBHBIM CBEMHHKOM MaXOBHK M KOXKYX Ma-

KPLIIRY  pacipeaeuren-

XOBHKaA.
Iy 8( PIISCbIHQb?;re PaclpeleuTeabHBI Badx. Pacnpesennrenpubii BaJ
puc. 23) BEIHHMaeTcs Bmecre e NEPeJHUM INOJIIHOHHKOM 22

:II mecrepueii { nociie CHATHA NpHBOAa TaxoMmerpa /7 u oTBUHUUBA-
ust samu“rm-mji rafiku /8 samsero mommumHEKA. Samuui nopmun-
HAK ¢ 0060iiMof 19 ocraercs B Gaoke. !

9. Cunmure nomnon (ausean C8
Buinbre koaenuari BaJ. AkS JCIz, T2y, 122, il

&
. 3.).10.3“. CGopky nuseis IPOH3BOAUTE B  NOCJCHLOBATENLIIOCTH
PPATHOH pasbopre. Ilpn sTom crenure 33 TeM, uTOGbI Bee meTaun
ObIIN NOCTABICHE 1A CRON MecTa,
: .He NPHUMensiiTe ObBIINE B yHOTpe6/IeHUN INITHHTBI, KOHTPOBOY-
u}lnl}_lnp(:rsu.m_my, CTONOpHEE OTrHOHble WAli6D.
. PH_ONPENEJCHHH TOMHOCTH OCHOBHEIX jeTasieil JUIST JadbHel-
— PaboTEl pyKOBOACTBYiiTeCH TaGuamiedi OCHOBNBIX COOPOYHBIX U
JRCIYaTANHOHHLIX 3330p0B (Tabu. 12)
””Yﬂpu 3aMene TOpIIHEH, BTYJOK WHAHH/IPOB, BKJALbILICH KOpeH-
oIX HOMIATYNHBIX NOAWHNHHKOB AM3CHbL JI0JUKelr POXOJIHTL 06-
RaTKy s IpHPaBOTKH TPYIMUXCS NeTanedi.
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3.16. PASBOPKA U CBOPKA OTAEJIbHbBIX Y3JIOB

3.16.1. FosoBka UMIAHHADPOB

Flaskiimasl Ha IPYKHHDBL KJIANaHoB, CHAMHTe LITAIICH TOJKATe-
Jefl, CnuMnTe CTOHKHM KOPOMBICE ¢ KOpOMbicAaMH. PapromMepuo
ocnabbTe, 4 34TeM OTBHHTHTE TAHKH KPEMJEHNs ToJ0BOK (AL
POl 11 OCTOPOXKHO, UTOObI He NOBPE/JHTL NPOKAANKY, CHIMHTE To-
TOBRY.

Haxumas noouepenno na tapenku 10 (puc. 21) cuumure cy-
vapn kaananos 9. 3arem cuumure rapeaxu [0, npyxnuet /2,
woapiia /1, BelxgonHoil 15 w BcaceiBaowmil /6 kjamausl,

Berasry /8 Buxpesolt Kamepnl BoibefiTe U3 THe3/l TONOBKH Me/-
N0iT  BLIKOJIOTKOH uepes OTBEPCTHsH JUIsl  YCTAHOBKH (DODCYHOK.
Berasky He JoJKHB MMeTh tpetinn. Hanpawnastoomue pryaku 14
BLINPECCOBBIBAIITE TOMLKO JLJISL X 3aMEHDI.

Hapyuienne nJoTHOCTH NPHJCTAaHHS KJA4NAHOB K THeslaM yc-
rpandth npurtHpkon. [1pw Haanyuu prcox, BHIOOUH, CIJI0B MOATO-
pauus Ha padounx ¢ackax riess # TapesJok KjanaHoB rHe3fia Npo-
inapolubTe CrennabHBIMI MapomKaMy, Ppacki Tapeaor Kialnanon
nepewingyiite, noc/e yero kaamaibsl NPHTPHTE.

KpuposnieiHOCTD JIOBEPXIOCTI TOPLUA CTePyKHs KJaauana ycrtpa-
nure wangoskoi, Tpemuuel na crep:kue xuaanana, 60JablHoil n3noc
KalaBKH 1I0JI 3aMKH He jgonyckaiorcd. He nomyckaercst CHABIIOC
yTONAHHE 3aMKOB B TAPEJKe TPYXKHHB! Klalana B cOOPAaHHOM BIIJC.

[IpysKUHBI KJamaHOB He JOJKHBI HMETb OCTATOUHON nedopma-
LK | TPeIHH.

Kopowmricsia Ha ocsix He JOJIKHBL HMeTb GOJIbWHX OCEBHIX M TPO-
A0JbHBIX JI0GTOB. M3HCWeHHbIE jleTa/lH 3aMeHHTE,

ToJsioBKa MUJIMBAPOB He A0MKHa uMerh Tpemud., UInuabkn nod-
JKHBL OBITH 3aBHHYEHBLI NJIOTHO H HE HMEThb MOBPEXKIeHHYIO pesLoy.

3.16.2. IJaryHHO-TIOpWIHEBasA Tpynna

OcropoxkHo mabepoM CHAMHTE Harap Ha BepPxHEH YacTH BTYJKH
LUMJIHHIpa, Yepe3 JIOUOK GsoKa OTBHHTUTE lIaTyHHble GOJTLI, CHU-
MHTe KPBIIKY INaTyHa ¥ BBIHbTE WIATYH C TOPUIHEM uepe3 BTYJKY
UHJIHHIDA.

Tulatesabno ouncTH e JeTantl OT narapa o Macia ¥ NPOH3Be/nTe
J1C(PEeKTOBKY.

Ha sryrpeiHell HOBEPXHOCTH BKJIALBIICH KOJDUEBLIC 3ajHpPUI,
y6oKHe BMSITHILL M BblIJIABJIeHsI, OOJLIIOE YHCIO YePHBIX TOMEK,
YKa3bIBaIoOUMX Ha KOPPO3NI0, e JAOMyCcKaloTCH.

IIpH HaMHu¥H Ha NOBEPXHMOCTH BKJALBILEH TBCPJBIX YacTHIU,
HeCMOTPA Ha TO, UTO BKJAJBIUN ellle He H3HOWIeHLI, 3aMeHUTh HX
WOBBIMH, TaK KaK HaJHuie TBEPJbIX YacTHIL B JajbHelIleM BLI3O-
BET HHTEHCHUBNEBINH H3HOC IIEEK KOJEHUATOrO BaJla.

Hiarynnpie GOATHl SABJASIOTCS OTBETCTBENHON JeTanblo, U HX
He3HauHTe AbHble Ne(eKTbl MOTYT NPUBECTH K CePLE3HOIl aBapuM M-
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seqas. Ilpu maanuuy %
3a6UTOH Desnb
60T 3aMennTe, P P, PHCOK, n3rnGa, BBITSIHYTOCTH,

Pesn6a B 1a
TYHE IOJ IMAaTVHHBI]]
HOBPEX/IeHUIL. YHHBL GOLT TakiKe He fosKHa HMeThb

JIST CHATHST NOPIIHEBBIX K i1
I O NpHMeHsHTe maac
PbI€ IOAKIaABIBATITE O CHUMAeMoe KOJILUO. i wore-

Cuumure cro
NOpHble KOJbIA TOpIIHe
. BOTO maJa TE
nopéneénb B MacJe u BoiGefiTe maJer, S marpetre
HOCTI/? I;)HBHI)I Ha TIOpuIHe, CcKoabl Ha HapyXHOH pa6oues NoBepXx-
BOJIaKHBaHH(;T}ZfIIPCTHH OX nanew, rayGoxne samupsr, PHCKH U na-
Do IOMHHHA OT neperpeBa me Jqonyckaiorest. Has omn-
Hép 7 BCJMUNHBL H3HOCA TOpUIHS 3aMeppTe B Tpex mosgcax
YAKHBIH HaMeTp ero namp /i
: aBJAIOMeH Yactu (106
OTBEDPCTHI TOa maJern . T
H BBICOTY KaHaBOK n
A ] O/l TOPIUNEBBIE KOJIbIA
€ KoJblla 3amMeHsfiTe HOBEL '
IMH NIpH GoJbIn
o OM H3HOCe
no o Izg;e}lc(Ta}IasoR)M%muy KOJILLIOM H NOPIIHEM ITo BblcoTe NpeBHI
MBIH), GOJABIIOM 3430 -
By CTHM Pe B cThike, notepe ynpyrocry,
optr
SaMeHPII)TeHSggEMr;aHSbuM NP HaNMYMH TPEIUH H GOabIIoro H3HOCa
- OAMCHSIHTE HOBLIMH TaKiK y
HMEIOLIHEe OCTaTOuHYIO TS, (O
nedopmauuio, kopol ’ ’
By by » KOpoOseHue, Gonbinoit nanoc
XHHX TOJIOBOK IIATYHOB :
TNOJIFKHBL GBI -
npeIcICOBaHm H HE HMeTb 60JbIIOTO H3HOCH T oo sa
BepHyochJIe}zlosanpeccomm HOBLIX BTYJIOK OTBepcTHs noj nasjsen pas
HapyKHoro puamerpa -
e Pa nanbua, yeesqnuennoro ma moy-
Iepe i i
TeJIbHOp]'IlIOCIV?OPKOH WATYHHO-NOPIIHEBOH Trpynmb pee JleTani THia-
e, pC6 ONTE H CMaXbTe YHCTBLIM NH3ebHbIM Maciom
o LL?fTKﬁi rLILCI)a;yHHo-nopmHeBOP"I TPYOMNbl  mOpINeHb, HaJen
TyJKe BepXHeH ToJ0BKH i
i ‘ noa6u
OAHOH TPyNILI coryacno Tabume 1) Arpate oo

e - TaGawuwa []
. Ouancrp Muamerp orpop. | HATAC B co- Husamerp
Tpynna nassua CTis B ﬁoﬁmm:{u PR BT BTyaen pepx- | 3430p 8 co-
Mo P r(lsaﬂeu,-‘ HEN roJopry NPSAKEHHH
I | I 00bIltKa UATYHA Naneu-sTysKa
== — I . S
I 3071025 —0.003 0,020
SV nels 3050 > 40,044 0
o 0.013 0,038 300,035 0’8%9
,
I 400084 10,010 0 -
o | 301508 o’gég 30 10-038 8'8“
3 Uy

[Topmy ¥
80~10%° Cei(())nganeanomKen CBOBOJIHO BXOAHTH & HAarpeTolyl n0
PIWeHb. He nonyckaercq 3aNpECcCOBKa Najbla B Xo-

. o 34 HKCHD HTE ! -
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[lepesi yeTanoBKOW MOPIIHS B LUM/JAHH/AD 3aMKH KOJEIl Pacmofo-
tnve nop yegom 120° ypyr kK oapyry. Kosblta noaXsl ¢cBoGOAHO
nepeMellaThes B KaHapkax nopmus. Ilpu ycranoBKe nOpIuHsST BO
HIyAKY IUMJITHPA TMOPIIHEBLIE KOJIbLA JOMMKHBI ObITb 06KaThl KO-
nycuoil onpaBKOH WM OGOHMOM, BHYTPEHHHI JHAMETP KOTODOIi
pasent auamerpy BTyaAkH. IIpu ycTaHoBke BxJajblllell He Iomyc-
WACTCSL CABUT OMHOM €ro IOJOBHHBI OTHOCHTEJBHO Jpyrod 6oJee
0.5 My 1 pedopmannst BHYTpb. Ilepen ycTaHOBKOI maTyHa ¢ nopui-
Hen na JUIsesb NPoBepbTe 3a30p MEXNAY BKJAaALuaMn 1 miefikoi
KOJACIYATOrO BaJa MO PA3HOCTH HX AUAMETPOB.

CoenMHUTEJNBHDIN KJaNaH Ha JHHIle NOPLIHS, YCTAHOBJICHHOTO
1o JU13edb, TOJKeH MaXOOUTbCs NPOTUB KaHaja BO BCTaBKe BHXpe-
Boll KaMepHhl.

3.16.3. KoJsieHuaTeiéi Baa

Koaenuarsiit Ban ausenesn b5J12, 502-1, bII2, 812, 10I12 Bei-
npeccopbiBaliTe U3 6/0Ka BMeCTe ¢ HOJIIHMHHKAMHU CIHElHAJbHBEIM
¢CLCMHHKOM WJIH JIETKHMH yAapaMu MeXHO¥ BBIKOJIOTKOW mocie OT-
HIMUHBaHUS GOJITOB KPENJAEHHS KpPBIUKH GJ0KAa CO CTOPOHBI Ma-
XOBHKA,

[TofIUHNHUKE ¢ KOJEHYATOTO Ba/ja COPECCOBBLIBAHTE OTXKHM-
oiMu 60JTAMY, BBHHUMBAEMBIMH B UIEKH.

B pusensx HC8, HACI12, I112, 1121, 1122, 4y u 6u OTBHHTHTE
rafikn KperJieHHst Oyrejieft, CHUMHTe OyreJiH, 3aMepbTe OCEBOIl pa3s-
ficr KOJICHYaTOTO BaJa, a 3aTeM CHUMHTE KOJIEHUaTblil BaJl.

Koneunuatolii BaJ M ero jperajn nepej jAeheKTOBKOH Npomolire,
IPOUNCTIITE MacJ/siHble KaHaJbl H MPOJYITe CKATBIM BO3YXOM.

3HaunTeJbHbBIe 3a1MUPbl, 3a60HHbLl, TayOOKHe KpPYrosble DPHCKH
la IIedKax KOJICN4aToro BaJia He aomnyckaiorcs. He6onabumine pucku
MOYKHO 3aYHCTHTb MeJKOH HajauHoil OyMaro# ¢ Macsjom.

Hasi onpeneseHnss BEJNUMHBI HM3HOCA IHEEK BaJa HUX CJACAyer
3aMeputb. [ToAIINNHUKE KaueHHs clenyeT 3aMeHHTL TPH HAJHUHH
O/IHOTO M3 IeQeKTOB: TPEILINHBI, CKOJBI, PHCKH, Gojblioi JodT, 110-
BPEeXKIEHHUS CermapaTopa.

OlecTepHsi KOJIEHUAaTOTO BaJja He JAOJXKHA HMEThL TPELLHH, CKO-
JI0B, 6OJIBUIOTO U3HOCA 3YObER,

[Tocse yerpanenus nedexkToB KoJeuuaTwlit Bad cobepure B IMO-
CJ1eJ0BATe/bHOCTH, 06paTHOU pasfopke.

Bxnagellin KOpeHHBIX NOALWIMOHHKOB 3aMEHSIOTCA HOBBIMH TIpH
JepeKTax, aHAJOrHUYHBIX HIATYHHBIM,

Ecnu ocesoit pasber kojgenuatoro BaJjia jgusesen JC8, HCI12,
I112, 1121, 1122, 49y n 64 mpeBBILIAET AONYCTHMBIH, 3aMeHHUTe ymoOp-
HBlE TOJYKOJIBIIA.

Ilepex wamnpeccoBKON NOALIMMHUKOB Ha Baga (ausean 5J12,
5112-1, 5I12, 8112, 10I12) ux Hano narperb B Mac/e.

IIpu ycraHoBKe KOJEeHUaTOro Basa auseneil 52, 5I12-1, 5I12,
8I12, 10II2 B OsmoK mOA KPBIWKY O/J0Ka CO CTOPOHLI MAaXOBHKA
CTaBbTe CTapble NPOKJAIKH.
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[Tospeskaeunsle MPOKAAAKH 3aMEHNTC HOBBIMII TAKO! Ke TOJ-
IIHHK.

Kpoliky 6J40Ka ycranapjuBaiiTe OrBepCTHCM JJisl CJAHBA MAacsa
BHU3.

[Ipu ykaaake xojgeHuatoro Bajga ausenein JC8, HCI12, IT12,
1121, 1122, 4y u 6u KopeHHble LIeHKH W BKJAAABIIH KOPEHHBIX MOJ-
WHIHHKOB OOHJBHO CMAaXbTe JIU3EAbHBLIM MAacJoM, YCTaHOBMTC
Oyresn M paBHOMEpHO 3aTAHHTe raiiki kpemjeuust Oyresel. [Tep-
BLIMH 3aT{HUTE TaliiKi Kpemsennsi Oyress cpejHero MOAILMANHKA.
[Tocse 3aTsKKu raek KamJoro NOJILHINIKA IPoBepsiiTe JErKOCTD
BpalleHHs Baja OT PYKH.

afixn Kpensenns Gyredeit 3aKOHTPHUTC.

3.16.4. dopcynka

Pas6opky, peMOHT H peryaupoBky ¢opcynok (puc. 38) peko-
MeHIyeTcsi NPOH3BOAUTh HA ClelHaJbHO 06OpYAOBAHHOM pafoueM
MecTe.

Ilepen pa3bopKoil GOPCYHKY NPOMOIITE.

Iocse pasbopkn (opcyHKH HeTau NpoMoHTe B OGelsiHe HJIH
JIU3eJLHOM TOIJIHBE OT/EAbHO OT PACHBLIUTENS,

Pucky, napanunel u cjeibl KODPO3HH Ha Tople Kopmyca ¢op-
CYHKM, a TaKKe Ha COIPSIKEHHOM ¢ HHUM TOpIe KOpmyca pachblal-
TeJs YCTPaHHTE NMPUTHPKOH HA IJIHTE ¢ NPHMeHeHHeM NPHUTHPOU-
IILIX Macr,

[Tocne MPHUTHPKIL TOPNEBBIC MOBEPXIOCTII JOJMKHLI ITMETL POB-
NLIF MaTOBLIH LBCT.

Hetamu ¢ rpy6oivu
nire.

[Tocae nmepBoHauaJLHON MPOMBIBKM M OUHCTKH OT HAarapa Kop-
nyc / w uray 2 pacnbeuiuTelNsi OKOHYATENBHO 1IPOMOATE B YHCTOM
fenaune,

IIpu sTOM Henb3s cMellHBATb AETand OJHOTO PACHBIAHTENS C Jle-
TaJsIMH IPYroro.

Ilpu HamnMuum PHCOK, MATOBBIX NSITEH WJH CJeJOB Meperpesa Ha
HANpaBJASIOMINX vacTAX HUIAbl H KOpPHyca, CKOJOB, HEPABHOMEPHOTO
M3HOCAa KPOMOK COTJIa PachblIuTe b 3aMeEHUTE,

Pucku n napanuspl Ha 3alOpHOM KOHYCe WIJIBI U HA Cejje KOp-
Iyca pacHBUIHTE YCTPAHHTE B3aHMHOI NPUTHPKOH ¢ TpHUMeHe-
HHEM NPHTHPOUHLIX TACT,

ITocse ycrpanenuss nedeKTOB W TPOMBIBKM B JH3EJILHOM TOT-
JIHBe TPOBEDPbTE JIErKOCTL ITEPEMEIIeHHsT HIJbl B KOPIyce paclbl-
JUTENA.

Hrna, BHABHHyTast W3 Kopoyca Ha !/3 cBoell AJMIBI, JIOJKHA
non nelicTBHeM CcOOCTBEHHOIO Beca ONYCKaThes (e3 3aciaHHs [0
ylopa IpH HaKJOHe pacnbliurens 45°.

ITocse cBGopku GopcyHKH oTperyiaupyfite AaBjeHHe BIPBICKA,
IpOBepLTe KaUYeCTBO pacnblia TONJIKBA U [E€PMETHYHOCTD.

MexaniueCKimit  moBpeKJIeHNAM  3aMce-
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3.16.5. TonauBHBIA Hacoc

PaszGopky TomAMBHOrO Hacoca (pue. 32) npoM3BojHTe B Cie-
IyVIOIeM  TIOPSIKE: BBLIBHHTHTE 1ITylep /2, CHHMHTE NpPYXKHHY 11,
CleianbHBIM CHEMHAKOM BhIHbTe Kiamaunyio napy /0. Haxmure
n TOJKATeNb &, BCTABbTE B OTBEpPCTHE BHH3Y Kopmyca WTHOT,
HLlibTe CTOMOPHOE KOMblo 23, WTHQT, TONKATE/b, HIKHIOIO Ta-
peaKy 2, TpyxuHy 22, BepXHIOIO Tapeaky 4, 3yGuarbii BEHeI 20
i pefiky 5. OTBUHTHTe BUHT 7, BbHbTe IuyHKepHyio napy 21.

TloC/Ie10BATEeAbHOCTE Pa3GOpPKH TONAHBHOTO Hacoca (puc. 35):

1. CueliTe Macjo M3 KOpIyca Hacoca H peryJsropa, CHUMHTE
pPEryJIaTOp ¥ TONJIHBONOJKAUHBAIOIMA HAcOC.

2. BelBuHTHTe WTylep /5, CHHMHTe NpPyxHHy [6 M CHelHalib-
HLIM CHEMHHKOM BhIHbTE KJanausayio napy I3.

3. Cuumure Kpbunxy 7. Ilpn KpaiineM HHXKHEM NOJOXEHHH TOJ-
kateas 30, cxKuMas TPYXKUHY, CHHMHTe HIXKHIOIO Tapesnky npy-
KuHBl 32, BbIBUHTHTEe BHHT [0 W BBIHbTE MJIYHXKEPHYIO Hapy 17
sBepX uepes oTBepcTHe AAA wTylepa 9.

4. CIBMHYB BepXHIOI Tapenky /9 BHM3, BHIHbTEe INOBOPOTHYIO
BTyaKy 33 ¢ BeHUOM 8, Tapenkoi 19 u pr}KnHoﬁu20.

5. BoiabTe peiiky I8, BBIBUHTHB CTOMOPANIMK €€ BHHT.

6. BLIBUHTHTE CTONOPHEI BUHT 21, BHIHbTE TOJMKaTenb 0.

7. CHuMHTe KPBIIIKY 36 BMecTe ¢ HapyXKHOH OGOHMOH mojaumiai-
Huka 36.

8. BLiabTe KyJauKOBBHII BaJHK 27 BMecTe C MOAIHMIHAKOM 29
1 ctakaHoM 28.

[Ipy mpoMbIBKe AeTald OJHHX IUIYHXKEPHBIX H KJIalaHHBIX Iap
HeJb3 CMELIWBaTb C JeTajsiMH JpYTHX.

[Ipu uanuuuu TraAyGOKUX PHCOK, IapamnMH, CKOJOB, MAaTOBBIX
NATeH Ha Hanpas/siollell INOBEPXHOCTH IJIYHXKepa HJIH BTYJKH,
kJaanapa WM cejjia, MJAYHKepPHYI0 HJH KJIalaHHyI0 Iapy saMe-
HUTE.

PHCKH W cJeAbl KOPPO3HH Ha CONPSXKEHHLIX TOpUaX BTYJKH
NJyHXKepa U celjla KjanaHa yCTPAHHTE NPUTHPKOH Ha TIJIUTE C MpH-
MEHEHHeM MPUTHPOUHBIX MACT.

Puckn u HeGoJjiplipe yrayGjeHHs Ha 3allOPHOM KOHYyCe KJa-
naHa U cejiJe MOXHO YCTPAaHHTb B3aHMHOH NMPHTHPKOM.

IMocae ycrpaneHusi [e@eKToB M IPOMEIBKH B JH3eJbHOM TON-
JHBe TIPOBepbTe JIErKOCTh INepeMelleHHs IUIyHXepa BO BTYJKe H
KJanaHa B celJe.

B xopmyce Hacoca OMOpHBIA OypTHUK MOJ BTYJKY MJyHXKepa
JOJUKEH MMeTb POBHYIO MOBEPXHOCTb Ge3 DHCOK H 3a0OHH.

HOBpe)KlIeHHbIe NpOKJaAKH 3aMeHHuTe.

[Mocse ocMoTpa cOCTOSIHHSI BCeX JeTased, BBISICHEHHMS HX ITIPH-
rOJHOCTH K JajbHelmed paGore, a Takxe IOCJIEe PEMOHTa HIHM MX
3aMeHH HOBLIMH TpousBefnTe CGOpKy Hacoca. Ilepen cGopkoit ne-
TaJi NpOMOHTE B AH3e/JbHOM TOIJIUBE.
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quI/I c6opke HEOGXOAHMO COBMeLIATH PHCKHI I1a 3y6e Benua I
PCHKE, Ha BeHue U NoBOPOTHON BTyJKe, ja NOBOPOTHOH BTyJKe I
NOBOJIKE MIIYHXKepa.

ITocne c6opku nponseeante PEryJaupoBKy Hacoca,

3.16.6. Peryasitop

Has 3amenbr wapyxuoii 26 (puc. 39) u BHyTpenueit 27 IPYXHH
PEry1aTopa BHIBHHTHTE 10 ymopa Baauk 20, cHHMHTe Kopmyc 23
U cTakaH 24,

s nonnoit pasGopkn cHumalores KpOHITeHn [2 ¢ peluaramu
KpbILUKa pacnpeiesnTesbiblx mecrepet, Mybrs 28 u 30, Tpaﬁepca;
16 ¢ rpysamu 3/ w wmecrepueii 32. [las 3amenb OPYIKIHBL peryJis-
Topa (puc. 40) cuumute BepxHIOKL KPBIIKY, Bpallas 1o uacosoli
CTPeJKe MaXOBHUOK I[4, yMeHbIIHTE HaTsKeHle npyxRuuel 13 1
3aMeHHTe ee.

PasﬁopKX H OTCOEAHHEHHE peryJsTopa OT Hacoca MPOH3BOAMT
B CleAyIollel MoC/ae0BaTeNbHOCTH:

l. BoiBuntute npobky 23 u caeiire macio.

2. CHHMHTE KPHIIKY 6 ¢ BAJTHKOM-KPeCTOBHHOMN 1.

3. Orsunrnre GonTH Kpemaenus Kopmyea & K kopuycy 19, oro-
ABHHBTE KOpmyc & oT Kopmyca /9 ua BeJTHYHHY (pnxcnpylor.un,x no-
BepxHocren Bryaku 2/ u wrudra. .

4. Ilepememas xopnyc 5 & CTOPOHY, pasgbeiHHHTE pblyar 8 u
NPYXHHHYIO TArY 20 1 cHUMHTE peryasiTop,

5. Cunmure wecrepuio 22 u xopnye /9.

s 3amMensl npyKuub peryniaropa (puc. 42), Bpamas maxosi-
YOK 4 MPOTHB 4HacoBOi CTpeKH, YMEHBLIHTE CKATHE NPYKUHBI
CHUMHTE KpbIUKY /0 11 3amenuTe npyxuny 8. ,

Hnis orcoenunenns peryasitopa ot macoca:

1. Buisunrute npobky 22 u caeiite macio.

2. CHUMHTe BEPXHIOI KPHIIKY H OTcoennHure tary /2 or poi-
uyara 24.

Toﬂ31.3'CHHMHTe Kopnyc /, KpectoBuny I4 ¢ rpysamu 21 n wmyo-

4. Cunmure wecrepnio 20 n Kopnye 29.

B peryasropax nposepnre UCOPABHOCTh LIAPHKOMNOAUHMTHIKOB
TOABIKHOCTL My()T, PHIYATOB H I'PY30B HA OCAX, 3a30pHl B conpa-,
KEHUAX, M3HOC paGounx nopepxHocTeli Mydr, 3y6beB IIecTepeH.

3.16.7. Bryaka unauupgpa

Ecnn wa BryTpenueit TMOBEPXHOCTH He O6HAPYKEHO HHKAKHX
nedexkros (TpemuH, rayGoKHx LaPanuH, 3aJMpOB), ISl BEISIBICHIS
BEIHYHHBI MI3HOCA 3aMEPHTh HHIHKATOPHBIM HYTPOMEPOM BHYTpEH-
HHH IHAMETD BTYJKH He MeHee YeM B Tpex mosicax Ha PACCTOSHHH
oT Bepxuero topua 20, 75 u 100 mm.

Bryakn, umeronue 6oabioi H3HOC, 3aMEHHTE,
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BuinpeccoBKa BTYJKH LWJAHHApPA H3 6/10Ka NPOM3BOAUTCA CIie-
HIILHBIM TIPHCIOCOO/MEHHEM NOC/Ie CHSITHSI TOJIOBKH LIMJIMHAPOB H
HMCMKH IIaTyHa ¢ nopuiHeM. Ilepen BeIIpeccoBKO#l OTMeTbTe MOJIO-
Mmeliie BTYJKH HaHeCeHHeM MeTKH Ha BTyJake M 6iaoke, CHsTbE
HIYJKH [HJAHHAPOB THIATEIbHO OYHMCTHTE OT Harapa ¥ HaKHIOH H
npomoiite. Ha HapyKHOH NOBEPXHOCTH He JOJXKHO ObITb OTCJOE-
11111 ITOKPBITUS.

ITepen 3ampeccoBKOH BTYJKH OYHCTHTE LIEHTPHPYIOIIWE MOSICKH
i OIOPHBIE OYPTUK B 6J0K-KapTepe, HafleHbTe HA BTYJKY YIJIOT-
nirTeJIpHbIE KOJIBLIA. 3anpeccyiTe BTYJKY, PeLBAapHTENBHO pa3Bep-
HyB ee Tak, YTOOBl MeTKH, HaHeCeHHble NMpH pa30opKe Ha BTYJIKY
11 OJIOK, COBIIAJH.

OnopHBIl 6YPTHK HOBOM BTYJKH Ilepel 3alpecCOBKOH NPHUTPHTE
K onopHoMy mosicky 6soka. Ilpureprast BTyJKa J0OJKHa BHICTYNAaThb
{10 TIJIOCKOCTBIO 6J10Ka. YToNalne He JONyCKaeTcs.

ITocsie 3anpeccoBKu NpPOBepLTE JIEFKOCTb ABHKEHHUS MOPIIHSI BO
NIYJAKEe W NPOM3BEAHTE TUApaBJIHUECKOe HUCHLITaHHEe (JIOKA IaBJe-
meM 5 Kre/cm2? B TedeHre 3—5 MHHYT.

3.17. IPABHJIA XPAHEHHA

3.17.1. dusenn, ero arperathbl, NpHOOPLI, 3allacHble HACTH, HH-
CTPYMEHT U IDPHCIOCOGJEHUS 1TOCTABJASIOTCS 3aKOHCEPBHPOBAHHBIMH
Il YyIaKOBAHHBIMU [/ AJAUTENHHOTO XPAHEHHsT B CKJAAICKHX TOMe-
INCHHUAX.

CpoK JlelicTBHA KOHCEDBAUUH yKaszaH B (OpMyJspe JH3eN.

3.17.2. XpaneHue aH3essi (COBMECTHO C KOMILIEKTYIOUIUMH H3-
JCTHSAME) OCYIIEeCTBJAANTE B VIAKOBAHHOM BHAE B UHCTOM, CYXOM
HHOMelI eHUH.

3.17.3. Tlo cornacoBaHvio C 3aBOAOM-H3rOTOBHTEIEM HOMYCKa-
¢TCA XPaHHTb JHU3e/b B Tape Ha IVIOILAJKe IIOJ HABECOM, HCKJIIO-
1aI0IHM HEMoCPEeJCTBEHHOE BO3ACHCTBHE aTMOC(hEpPHBIX OCAJKOB H
COJHEUHBIX JyYefl.

3.17.4. Tlepen xpaHeHHeM OCMOTpHTE Tapy CHapyXH H yOGenu-
Tech B OTCyTCTBHH noBpexiaeHuil. IIpn oOHapyKeHHH TOBpeXaeHHH
Taphbl, BCKPOHTE ee, ocMOTplTe an3enb., [Ipn HapylweHnn Hapy:KHOH
KOHCepBalliM, BOCCTAHOBHTe ee, MecTa C MNPH3HaKaMH KOPPO3HH
3aUMCTHTE, TOATOTOBbTE K KOHCEPBAUHMH H IOKPOITe KOHCEpPBAaliU-
OHHOH CMa3KoH. YCTpaHHTe TIOBPEM/EHHUS TapHhl,

Tlpu XxpaHeHun W ocMOTpax KOJeHUATHIH BaJ He TPOBOpPAUHU-
BalTe.

Ecnu nusenb 3aKphHIT 4YeXJOM H3 TJIEHKH, NPOBEPbTE IlJiOCT-
HOoCTh dexvsa. OBHapyKeHHBIE MPOKOJbB, TPOPLIBH, MOTEPTOCTH yC-
TpaHHTE Ha MecTe.

3.17.5. ITo ucTeyennu cpora meHCTBUS 3aBOJACKOH KOHCEPBAalHH,
yKa3aHHOro B (opMyJisipe, LH3esab NepeKOHCepBHDPYATE.

JlaTel OcMOTPOB M mNepeKoHcepBalii oTMeualite B dopMyaspe
nu3end.
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3.18. PACKOHCEPBAILLUA

3.18.1. PackoHcepBaumio ausesef, NOAJIeXKAIIHX MOHTAaXy H
BBO/y B SKCIIyaTalMIO, MPOU3BOJHTE B CJACAYIOLIEM IopsiKe:

3.18.1.1. Pacnakyiite nusen.

3.18.1.2. CHHMHTe TeXHOJIOTHYECKHE 3araymku H o06epTOouHyI0
OyMmary c ysiioB 0 MeXaHH3MOB IH3e.s1.

3.18.1.3“. Yaamate xoncepsupyoniyio CMa3Ky C HapyKHBIX I0-
BEPXHOCTEM JIH3E/IS BETOWILIO, CMOYEHHOH B JH3eJbHOM TOMJHBE

o ’
POMOHTE B JIH3€/ILHOM TOINBE CETKH BO3AYIIHBIX GuaBTPOB.
3.18.1.4. TIpousBenuTe MOHTAXK AH3ENST W MOATOTOBKY €ro K pa-
Gote (pasgmen 3.3).
) 3.18.1.5. TlpoBepnute Ko.JeHuaTwhlii BaJj Au3eqst BPYYHYIO HA
—3 obopora. IIpu Goabmom CONPOTUB/IEHHH NPOBOPAYHUBAHHIO CHU-
MHUTE CBeYH HAaKaJHBAaHHUS.

3.18.1.6. Tlpoxauaiire TOIVIMBHYIO CHCTEMY HACOCOM PYYHOH Tpo-
KauKH,

3.18“.1.7. 3anycrure pusenn (. 3.4.1) u upu 900—1500 06/mun
IPOTpEHTe €ro 10 NOCTHXKEHHS TEeMIePaTypel Macja B MONIOHE
55°C, mocJie 9ero AH3esb OCTaHOBHTE,

3.18.2. Tlocne BhIMOTHEHUS YKa3aHHBIX paboT 1mo packoncep-
Ballii 1H3e/b TOTOB K 3KCIJyaTalltH.

3.18.3. PuaCKOHcepBaumo 3amacHbIX YacTel, HHCTPyMeHTa H NpH-
CIOCOG/IEHHH TIPOM3BOAMTE HENOCPeNCTBeHHO nepen HX TpHMeHe-
HHEM.

3.18.4. Ynanenue KOHCEPBUPYIOLIEH CMa3KM OCyIIlecTBJsiTe
C TIOMOLIBIO BETOLIH, CMOYEHHOMH B [H3€JIbHOM TOIIHBE, C nocJaenyo-
ICH TIPOTHPKOH YHCTOH casheTKOH.

'3.18.5. Pacnbituteny, TIIYHXKepHble M KJanaHHble Mapbl NPOMBI-
BanuTe B YHCTOM /IU3eJBHOM TOTLIHBE,

3;18'6' Bo usfexkaHHe cTeKaHHs /M BHICBIXAHHS KOHCepBalH-
OHHOM CMa3KM Ha 3aMaCHBIX YacTsaX AH3eJs, HAXOMALICrOCsS B 3KC-
TIyaTauwy, SIHKA (YeMOJaHbl) ¢ 3aMacHbIMH YacTsMU XpaHHUTE
B OTACJbHOM NOMEIIEHHH NPY TeMnepartype +5...30°C.

3.19. KOHCEPBAILLHS

319.1. Marepunaabl, npHMensieMbie NDH KOHCeDBallUH.

3.19.1.1. TIpu moaroroBke K KOHCEpBALWH M INPH KOHCEPBaLHH
AHU3C]A, 3alaCHBIX 4YacTeH, MHCTPYMEHTAa W MPHCIOCOOAEHHI npH-
MeHAIOTCS:

— KoHcepBaluoHHas cmaska K-17 TOCT 10877—64

—— CMa3Ku MHocTpaHHbIX ¢upm: Shell Ensis oi
Ensis Engine oil 30 P()Aﬂmns{)(b P 0 Gl s Sl

— aBHalHOHHBIA G6eHsuH Bb-70 TOCT 1012—72

— napadunuposannas G6ymara BII5, BII6 TOCT 9569-—65

— ToanepraMeHTHasi 6ymara mapku A [OCT 1760—68

— caadeTkH 06THPOUHbIE
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- MoJortsiit Tasbk FOCT 379—69

— ya#r-cnupur 'OCT 3134—52

- wmmarat u3 ay6subix BosokoH ['OCT 17308-—71

-~ xJonuyatobymaxnsie nepuatkn FOCT 5007—63.

3.19.1.2. Tlepen ynorpebuaennem cmasky K-17 TmiarenbHo mepe-
MelllafiTe ¢ NOMOIIBIO AEPEBSIHHON MelIalKu B TeyeHWe 3..5 MHHYT.
IIpn Ttemnepatype cMasku HHxKe +15°C mojorpeiiTe ee 10 TeM-
nepatypsl+15...4+40°C,

Ha moBepxHOCTL jleTaselj CMa3Ky HAHOCHTe KHCTbIO, TaMIOHOM
HaN myTeM TOrpyKeHus aetasnedlt B Macgao. M306biTKy cMa3ku jaiTe
CTCUb.

3.19.1.3. Ilpu BHyTpeHHel KOHCePBALHH BTY/JIOK LHJIHHIPOB, je-
'nJCH M Y3JI0B TOMJIMBHOH ammnapaTypbl NPHMEHSATC TOJbKO NPO-
() IILTPOBAHHYIO Uepe3 TPEXC/IOHHYI0 MapJio ducTyio cmasky K-17.

3.19.1.4. Paspemaercsi JBYXKPaTHOE HCIOJAL30BAHME CMAas3KH
K-17 npu BHYTpEHHEll Y HapyKHOH KOHCepBAIMH RH3eJel, JeTaJjel
Il VaJ0B, KpoMe yKasaHdbix B 1. 3.10.3.3., ecau:

— BSI3KOCTb cMasku me wuKe 11 cer mpu 100°C,

—— cojepiKaHHe MeXaHHYECKUX INpHMece#l B cMa3ke He Qonee
0.2%.

3.19.1.5. KauecTBO CMa3K¥ J[OJXKHO ObiTh MOJATBEPKAEHO COOT-
BCTCTBYIOUWMM cepTHOHKATOM N/ NacnopToM JabopaTopHH.

3.19.2. TloaroTOBKA K KOHCEpBaLHH

3.19.2.1. Tlepen xoHcepBauUuel ¢ NOBepXHOCTEH AeTased H y3-
OB yJIaJNTe 3arps3HeHHs, OKasblBaloLlle OTPHLATeJbHOEe BAHSHHE
4 KauecTBO KOHcepBaUWH. [Ipu 3TOM KayecTBO MOJITOTOBKH [JOJ-
/K110 YJOBJETBOPATL CJACAYIOMHUM TpeOOBaHUAM:

-— Ha TOBEPXHOCTSAX He JONYCKAIOTCA 3arpsi3HeHus, BULUMBIE
CBOOPYKEHHDIM TJ1a30M;

— JIAKOKPACOUHBIe TMOKPBITHS JleTadedl 1 HX TOBEPXHOCTH He
JIOJKHBL UMETh MeXaHHUecKNX MOBpex/leHHH.

3.19.2.2. XapakrepublMH jedeKTaMil IOBEPXHOCTH SBJIAIOTCH:

— Ha CTaJbLULIX H YYTYHHBIX — HaJeT pPyKaBUMHBI OpaHKeBO-OY-
POTO IIBETA WU B BHIE TEMHBIX MATEIl U TOUEK;

— Ha CTaJIbHBLIX OKCHAHMPOBAHHBIX H (hocaTHPOBAHHBIX — HAa-
JCT PXKABYUHBL OPAHMKEBO-0yPOro LBETA MJIH MATHA, MO LBETY MaJo
OTIHYAIONINECH OT LBeTa MOKPBITHS;

— Ha MeIHBIX — HaJieT 3e/eHOT0 HJ(i TeMHOTO LBETa, a TaKxkKe
rCMHbIE MATHA H TOYKH;

— Ha JeTansix W3 aJIOMHHHEBBIX M MarHHeBbIX CIJaBOB —
nHATHA HJAH HaJeT cepoBaTo-Gesioro 1BeTa, PAaKOBHHBI, 3aMoJHEH-
1ible TPOLYKTAMH KOPPO3HH;

— Ha OUUHKOBAHHBIX ¥ KAJMHPOBAHHBIX NOBEPXHOCTSIX — NSTHA
6eJoro, ceporo, 4epHOro IBeTa I Oefdblil MOpolKoOOpasUblil HaJer.

3.19.2.3. TToaroToBKa TNOBepXHOCTEH /H3e/i5, 3aMacHBIX uYacTel,
NICTPYMEHTAa M TPHCNOCOGJEHUH Iepes KOHCepBalHell BKJAIOYaer
KaK MpaBHJIo:

-— OYHCTKY OT *KMPOBBIX 3aTPSA3HEHHI U KOPPO3UH;
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~ HPOTHPKY YHCTOH canderkoil, cMoueHHOli B Gensnne;

— CYUWIKY DPOTHPKOH YHCTOI cal(eTKoll HAH ecTecTBeHHbM ife

llapennem B OKpyKaiolleil cpeje.

¢

; 3.1‘9‘2.4-. Buytpensne nosepxuoctn mmsens (TomnBHBIE, Mac-
.S‘HIHL H BOJSINBIE NOJIOCTH) CNeLHaNbHON NMOATOTOBKE nepeji KoH-
CepBallen He monsepraioTcd. 3arpasHeHHs yaajsLIOTCS InpH c/HBe
pabouux KHIKOCTe! U3 nosocTell 1 cHcTeM.

3.19.2.5. Ilepepuis MEXILY OnepauusiMH TOATOTOBKH M KOHCep-
52;:—1}1{1 HE No/KeH mpesbilaTh 2 yacos, ITonepxHOCTH, NOArOTOROH-

- K KOHCepBalliH, He JNOMycKaeTcss TPOTAT ‘

b H -

e & y p €3aIUIIEHHBIMU DY

3.19.2.6. Uznenn

.19.2.6. 7 NIDH KOHCEDPBAUHUH MOJKHB HMETb TeM

n -

Typy +15...+40°C. P

Koncepsauna nomxua HPOHSBOINTLCSA B NOMELIEHHH NPH TeM-
NEpaType OKpyKaiollero Bo3ayxa He HUKe +15°C ¢ OTHOCHTEJIb-
HOH BJIaXKHOCTH He Bhilie 709%.

:3.19‘3. Buyrpennssn koncepsauus nusens.

3.19.3.1. Caeiite noanocTbio orpaboranHoe maciao (Ha nporpe-
TOM 1H3ese) M3 MOMNOHA AH3ENs, KOPNYCa TOMLIHBHONG Hacoca, pe-

¥ T - [T alats T ’
ryasaropa, GuabTpoB rpy6oit H TOHKON OumHCTKH Macaa. Ilpomofire
ncm;;im{ JNSCALHLIM TONJINBOM, YCTaHOBHTE BCe NMPOGKHM Ha MecTo

3.19.3.2. 3aumeiite B nomon AH3C/IA, KOPNYC TONJAHBHOTO Hacoca

" p3eryJ1ﬂTop A0 HHXHHX paBouyux ypoBHell cMasky K-17.

.19.3.3.0 IToncoenunure TOITHBHYIO CHCTEMY HNH3eAA K eMKOCTH
co CI\anSKOH K]7 3anosinure TOINIHBHYIO CHCTEMY cMaskoir K-17
HACOCOM DYWHOIl MOAKauKH. 3anojHeHHe TOIVIMBHON CHCTeMb] KOH-
Tpoampynte no nossaennio cmaskn K-17 uz-nop miTyuepa CjaHBHOTO
rpybonposoaa (opeynku kpaiinero OUIMHADA U U3 OTBEpPCTHS AJsS
BBITIYCKA BO31YXa B TOILINBHOM HAcoce.

. '319’34 Yeranosute peitky ToNnIHBHOTO Hacoca B [OMOXKEHHE
num:m: nonaun. IpokpyTire kosenyatsii Band gusens s TeYeHue
3...5 Mun ¢ uacroroi 15.. .30 00/MHH.

13.)9.3.5. 3anosnure cmaskoit K-17 nonocts IPYXHH TONJIUBHOTO
Hacoca uepes CJAMBHYIO TpyOKY (10 HOSIBIEHMST CMA3KH U3 OTBep-
LTH{; B KpBbIIKe / pHe. 35). Chefite CMasKy

3.19.3.6. ITponyiite cue :

19.3.6. I CHCTEMY OXJIAXKAEHHS AH3eJS CYXUM =
XOM HHU3KOTo nap/ens, ! o
; 193§genﬁe cMmasky K-17 B Boasuvle macocw 1 caeiire ce.

-19.0./. Llokpoute cmaskoii K-17 Bewen wmaxos :

HK
craprona. a M IIeCTepHIO
- .3.]9.3‘5_?. Saveitre 40...50 r uncroit cMasku K-17 uepes 1py6ky
22 (pHe. 21) B Kamubiil HWIVIMHAD NDH OTKPBITOM BCachblBAIOLIeM
Qulﬂilal-lt H gpm(pym're KOJACHUYATHIA BaJ JH3eNsT He MeHee yeM Ha

NIOJIHBLIX 000pOTa 10 OTKPBHITHA BCachiBa .

é IOIIeTO KJamaHa cJ =

LIero UHJAHHApPA | T. 1. e

3.19.3.9. Cueiite CMasKy H3 NONOHA NM3eNs, KOPNyca TOMJUB-

HOTO macoca, peryastopa, (PHALTPOB TOHKOH 1 rpy6oil ouucTKH
MacJa H yCTaHOBHTe NPOOKH Ha MECTo.
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3.19.3.10. 3axpofiTe 3araylIKaMH OTBEDCTUS BBIXJOMHOIO KOJ-
(CKTOpa, TPUBOA TAXOMETPa, TOIVIMBHBEIX H BOASHBIX MATPYOGKOB I
HIryucposB.

3.19.4. HapykHasi KOHcepBauMs Ju3eJs.

3.19.4.1. Ocnabbre HaTsKeHHe peMHS MpHBOjA reHeparopa. Bee
C3HHOBEIE JIETAJNM M AIODUTHl IIepechIIbTe TaJdbKOM, 0GepHHTe Tma-
pi(pHHApPOBaHHOM GyMaroi U OOBSXKHTe LIMAraToM.

[lpenoxpaHsifite yKasaHHbIe JeTajJH OT IONaJaHHS Ha HHX
cma3kd K-17 npu KodcepBauuH. B caydae nomajaHus TIIATENBHO
yJLaJIATE ee CyXOH uMcTOR candeTKoil.

3.19.4.2. TToxpoiite cmazkoit K-17 mosocTh roJoBKH MOj KOJIa-
KOM, KOPOMBICJIA, IPYKHHBI KJamnaHoB, IITAHTH TOJKaTesJel, CeTKH
I JleTaJH BO3JLYXOOUHCTHTEJEN,

3.19.4.3. Tlogrotosbre (m. 3.12.2.3) u mokpoiite cmaskoin K-17
sce HapyXKHble HeOKpalleHHEe IOBEPXHOCTH JIM3eJsi HE3aBHCHMO
OT HaJHYHsS rajJbBaHHYeCKOr0 NOKpHITHA. IIpm atom cobaronaiire
MepBl IPENOCTOPOMKHOCTH, uTOOBl CMasKka He I[ONajafja BHYTpb Tre-
lepatopa ¥ CTapTepa Ha TOKOBEAyIVE JeTaJl U Y3Jbl.

3.19.4.4. Craprep, reHepaTop W JAaTUHK TaxoMeTrpa OOGepHHTE
apaduHNpOBaHHON 6yMaroil ¥ oOBsIKHTe LUITAraToOM.

3.19.4.5. Boanyunslit GuabTp (NPOXOAHbBIE OTBEPCTHSI) 3aKpoiiTe
Gymarof, nponutanHo# cmaskoift K-17 u o6BgxuTe maraToM.

[Ton kpBIIKY canyHa NOAJNOXHTE NapadHHMPOBaHHYIO OyMmary.

3.19.5. KoncepBanus noporpeBates, rJAyIIHTENS, 3aMaCHBIX 4a-
cTedf, HHCTPYMEHTA U TIPHHAJJ/IeXKHOCTEN.

3.19.5.1. IlonaroToBbTe K KOHCEpBAlMM BCe HapyKHble HEOKpa-
IleHHBIE TIOBEPXHOCTH IOJOTPeBATENS H TVIYLIUTES.

3anelite B peaykrop 0,5 n1 cmasku K-17, mpucoepunure x mry-
1lepy TOILIMBHOI'O Hacoca mojorpesaress TPyOonpoBox oT Oauka
co cmaskoll K-17 u npoBepHHTe BaJl NMOAOTpeBATeNs PYKOSITKOH Ha
3...4 obopora.

CueliTe cMa3Ky W OTCO€MHHTe TPYGONPOBOA OT INTylepa TOIM-
JMBHOTO Hacoca NoJorpeBareds.

ITokpoiite cmaskoii K-17 HeoKpallleHHble Hapy:KHble NMOBEPXHO-
CTH NOJOTpeBaTe/sl H IVIYLIHTE/IS.

ITonorpeBatens u raymnTe b ofepuute GyMaroi U MepeBsIKUTE
LIaraToM.

3.19.5.2. 3amacHble yacTH, HHCTPYMEHT U NPHUCIOCOGJIEHHUS 1HoCAe
NOJArOTOBKH K KOHCepBallMH NMOKpoHTe cMaskoi K-17 nyrem moJHoro
NOTPYKeHHs1 B cMasky n o6epHHTe mapapHHHPOBAHHOH OyMaroi.

3.20. OBCJIY)XHUBAHHUE NU3EJIA NPU BESAENCTBUU

3.20.1. Tlpn ocraHoBke nAu3enasi He Oojee uem Ha 10 juefi co-
Jlep2KHTe ero B YHCTOTE H MOJNEPKHBANTE MOCTOSHHYIO TOTOBHOCTH

K IIyCKY B COOTBETCTBHUH C II. 3.2.2.
3.20.2. Tlpu GesmefictBun nusenas Gojee 10 janeir, Ho He Gousee
3 MecsAleB cAeHTe BOAY H3 CHCTEMbl OXJIAXKEHHS, OUYHCTHTE IIO-
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BEDXHOCTH Jil13e/1s OT 3arpsi3HeHHH, 3aMeHHTe MAacJo B MOJAOHC
An3ess, B KOpIlyce TOIIMBHOTO llacoca W peryasitopa, ocaabbre
HATAXeHWe peMHs NPHUBOJA TreHeparopa, 3ajedTe B KaxKAbli LH-
auaap 50—60 r 06e3BOKEHIIOro JH3EAbHOrO0 Macja, MNPOBEepHUTE
HEeCKOJNILKO pa3 Kojenuartblid BaJg. Ilocie npoBopauuBadns KoJeH-
4aToro BaJja B KaXKAblH LHJIHHAD AONOJHUTEJNBHO 3ateiite 50—60 r
06€3BOXKEHHOr0 MacJ/da, CMaXbTe MacjJoM CTEPIKHH KJ4[IaHOB W
BCE HEOKpallleHHble HapyXKHble MOBEDXHOCTH MeTa/UIHYecKUX Je-
Tafen.

ITepen myckom Ausessl yaaduTe CMa3Ky ¢ HapyKHBIX MOBEPXHO-
cTeH M NIDOKPYTHTE BPYYHYIO HECKOJBKO pa3 KOJEeHUaThlli BasJ JH-
3eq15, OTPery/JIupyHTe HaTsXKCHUEe PEeMHSI MPHBOAA reHepaTopa.

3.20.3. Ilpu ocraHOBKe aM3easi Ha cpok Gojee 3 Mecsles 3a-
KOHCEPBHPYHTE ero B COOTBETCTBUU ¢ pasnenom 3.12.

3.21. TPAHCIIOPTUPOBAHHUE IO HU3EJA

3.21.1. TpancnopTupoBaHHe NOJHOCTBIO  YKOMIJIEKTOBAHHOTO,
3aKOHCEPBUPOBAHHOIO H YNAaKOBAHHOIO B SNIMK JNU3€JSI MOMKET NpO-
U3BOIHTbCSl 2K€JE3HOAODOXKHBIM, MOPCKHM (pE€UHBIM) H aBTOMO-
OUJLHBIM TPAHCIOPTOM.

3.21.2. Tlorpysky, pasTpy3Ky § TpaHCHOPTHPOBAHHE SIINKA
C YNaKOBaHHHIM B Hero jau3esneM MNpou3BomxuTe Ge3 yjpapos, ¢ cO-
6a101eHneM TpeAynpeaHTeJbHBIX Hajanncell (3HakoB) «Bepx», «He
KaHTOBaTb» U APYIHUX.

3.21.3. Tlpu HeoGXOLMMOCTH TPAHCIIOPTHPOBAHUS AH3eJs, GLIB-
uIero B 3IKCIJIyaTallud, BBHIMOJHHTE CJeNVIOU[He OCHOBHBle Tpebo-
BaHud:

— JlM3e/ib, 34llacHble YacTH, WHCTPYMEHT M TpHCHOCOOJEeHHS
3aKOHCEPBUPYHTE U ynakyHTe;

—— JIJI YIAKOBKH JH3e/ NPUMeHsiiTe [epeBsSIHHBIHA SMUK. SIIIuK
JoJKeH o0ecleunBaTh HajeXKHYIO H3OJSANHIO MU3ENss OT MPOHHKHO-
BeHHa BOAbL. [lid 3TOro OcHOBaHME, CTEHKH H KpPHIUKY H3HYTPH
obefiTe BonOHENpOHHIAeMOH Oymarofi (pyGepounoM, MmepraMeHTOM
una rojem). OcHOBaHMe sIIMKA H3rOTOBLTE TAK, YTOOLI JAmBl JH-
3e/1fl OnHpaJ/Nch Ha ero 6pycha (NMOJACTaBKY), a MOAJOH HE Kacascs
JIHHUILA;

— JH3eJb NPOYHO 3aKpemnuTe Ha OCHOBAaHUU GOJITaMHU;

— aKKyMyJaTopHble 6aTapeu, MaKeT ¢ JOKyMeHTanueH, sNIHKU
C 3amacHbiMH YacTSIMHM, MHCTPYMEHTOM H TNPUCIOCOBJEHUSIMHE YJIO-
JKHTE B AINHK M pacKpenuTe pacnopkamy, 4ToOBl TPEIOTBPATHThb
nepeMellleHUs] NIPH TPAHCHOPTHPOBKE K IMOTPY30-Pasrpy30uHbIX pa-
6orax;

— aKKyMmyJaTopHble 6aTapen ycTaHaBJMBalTe HA OCHOBaHHe
AIIMKA. YCTAHOBKY OPYyrux SIIHKOB HENOCPEACTBEHHO Ha HHX He
JlonyckKaire;

— nJsi Gojiee HATEXKHOH 3alUMTHLl OT BJATH JAH3eAb HaKpoHTe
YeXJOM H3 TJIEeHKH;
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— 3aKpOHTe SLIMK KPHIIKOH H 3amioMGHpYHTE;

— HaHecHTe OTCPY304Hble DEKBH3HTBl H TIpeaynpenHTe/bHbie
wajnuck  (3uaku): «Bepx», «He kanroBatb» w npyrue. Hapnucn
NOJUKHBL OBbITH  YCTOHYHBBIMH TNPOTHB aTMOCHEPHBIX OC&JKOB, HE
CTIpaThes; .

— I MODPCKHX I[€pPeBO30K H3rOTOBLTE SALIMK MNOBbILIEHHOH
IPOYHOCTH.

3.21.4. TpaHcmopTHpoBaHHe au3c/a Ha HeOOJbIIOE paccTosiHue
puspemaercss 6e3 ynakoBKH B fLUHK. [Ipu 3TOM AH3€Jb yCTaHOBUTE
AaniaMi Ha Opychbs JIepeBAHHOH TOACTABKH, MPOYHO 3aKpenure
cr1o 6oaTaMH M HAaKPOHTE 4eXJIOM.

3.22. PACTAKOBKA

3.22.1. CHEMHUTe KPBILIKY SUIKMKA, 10 yIAKOBOYHOMY JHCTY IPO-
nepbTe HaJuune MOKYMEHTOB H IPUKJAajbBaeMoro o6opyaoBaHHs.

3.22.2. BriupTe H3 SLIMKAa Bce KOMIMJIEKTYIOILHE TIPHHA/JIEKHO-
¢ri (SIU{HKH ¢ 3aTMacHBIMH YacTAMH, HHCTPYMEHTOM U ApYyTOe).

3.22.3. CHuMHTe OOKOBBIE CTEHKM sIIMKA, 4eXoJ (ecJau OH HMe-
¢rc) M HpOBEPbTE COCTOSIHUE HApYXKHOH KoHcepBauuu. Mecrta kop-
PO3UH 3aUACTHTe U NMOKpachTe,

3.22.4. OTteuHTHTEe TaWKH 60JTOB, KPENflUX AH3eJNb K OCHOBA-
N0 sIUKKA.

3.22.5. Tlopnumure nH3e/Mb MAaBHO, 6€3 PHIBKOB.

3.23. NEPEKOHCEPBALIUA OU3EJS

3.23.1. Pacnakyiite ausenb.

3.23.2. 3aJefite B NOANOH JHU3€Jd N0 YPOBHS 3a/JHBHOH TOpJO-
BITHBI, B KOPIYC TOINIHBHOIO Hacoca M B PeryJsTop [0 YPOBHs 3a-
JIBHBIX OTBepeTHll moporperyio o +40...60°C cmasky K-17.

3.23.3. Tlopcoennunute TOIUBHYIO CHCTEMY JH3eJsT K EMKOCTH
¢ noporperoin no +40...60°C cmaskoii K-17. 3anonuure TOmIHB-
nyio cucreMmy cmaskol K-17 Hacocom pyuHol nomKauki.

3.23.4. YcraHoBHUTe peHKy TOMJUBHOLO HAcoca B MOJOXKEHUE
NOMHOH MOJAYM M NPOKPYTHTE KOJEHUATHI BaJ JIU3eJsi B TeueHHe
3...5 muH ¢ yactoto#t 15...30 06/MuH.

3.23.5. 3anoanure cmaszkoit K-17 monocTs mpyXHUH TOMJINBHOTO
nacoca yepes CAUBHOe OTBepcTHe MM TPyOKy. CueiiTe cmasky,

3.23.6. 3agneiite cmasky K-17 B Bojasiuble Hacochl M CJleliTe ee,

3.23.7. Tlokpo#ite cmaskoit K-17 BeHel MaxoOBliKa W HLIeCTEPHIO
cTaprepa.

3.23.8. 3aneiite 40...50 r cmazku K-17 B Kamablii IHIHHAD.

3.23.9. Cuneiite cMa3Ky u3 TNOJAJAOHA AM3es, KOpNyca TONJHB-
HOro Hacoca, peryJasitopa, MacJsHbIX QHUABTPOB H YCTAHOBHTE
HPoBKH HA MECTO.
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3.23.10. 3akpoiite saraymkamu OTBEPCTHA BBIXJOMHOIO KOJJeK-
TOpa, NPHBONA TAaXOMETPA, TOIVIUBHLIX H BOAAHLIX NATPYGKOB H
HITY1EDOB.

3.23.11. BhIno/iHHTE KOHCEPBALHIO HaPYXKHbIX TOBEPXHOCTEH [OH-
3esiq ¥ ero ysaos (m. 3.19.4, 3.19.5).

[MTPUJIOXKEHWY




Il punosicenue |

OcroBHble c6opoyHble H 3KCMNYyaTaUHOHHbIE 3a30pbl
(Ha Henporperom AH3ene)

Ta6numa 12

Honyctumeii

IpepensHo-
JIONYCTHMBI i

3a3op npu 3a30p TIPH 3KcC-
HanmeHoBaHHe c6opxke, l'l.nl;/aTl;U.I/lH
MM {pekoMeHgye-
MBIfi), MM
3asop mexay wefixaMu KoseHyatoro Baja H | 0,052—0,13 0,3
BKAAABIIAMA KODeHHEIX W IaTyHHBIX NMOAIMIHI-
HHKOB (MO BePTHKAJH)
(OceBolt pasfer koJieH4yaToOro Bana 0,1-0,3 0,5
OceBofi pasfer KOJEHYaTOro Baja JH3eselt, 0,1—0,15 0,35
HAYUHX MO KOHBEPTAUHIO
3asop MexIy NOplIHEBLIMH najplaMu u BTyd- | 0,01—0,027 0,15
KON BEpXHell TOJIOBKY luaTyHa
Ilatar wmexay naanlieM H 6o6umKol mopmHsa | 0,02—0,038 3asop 0,1
()ceBoil pasGer BepxHedl rOJOBKH mAaTyHa Mex- 1,6-3,5 ==
Jly 606bIIIKaMH MOPIIHA
OceBoll pasfer HuKHeK TOJIOBKM LIATyHA 0,17—0,44 0,6
3asop Mexpy 06KOH NOpUIHSA H BTYJAKOH IH- 0,20—0,29 0,5
JuEapa
3a30p MO BHICOTE MeX]Jy TOpIUHEBLIMH KOJib- 0,07—0,13 0,4
1laMH M TNOpIIHEM B KaHaBKe
3a3op B 3aMKe TOpIUHEBHIX Kojel B paboueM 0,3—0,55 2,5
COCTOSIHHH
3aszop MexJy CTep:KHeM KJanaHa M Hanpas- 0,03—0,1 0,25
JsTiolel BTYJKOH
3a30p MeXIy KOPOMBICJIOM H KJarnaHoM 0,25—0,3 peryJaupyercs
3a30p MexJAy TapeJKoH IUTAHTH M JILICKOH Ha 0,5-0,75 | peryanpyercs
JIeKOMTIPECCHOHHOM BaJiike (Hu3enu 2 u)
3a3op Mexay 3yObsMH pacnpeiesuTeNIbHBIX 0,04—0,35 0,5

mecrtepeH
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Tpodoarcenue maba. 12

HonycTaMelfi

Ipegenbro-
AOIYCTHMbLH

3a30p npu 8a30p npU sKc-
Hanwmenosaune c6opke, nnga'rguua
MM (pexomMenaye-
MbI#), MM

3asop Mexny BTyJkoll u lwefikoft pacnpeje- 0,03—0,127 0,2
JIUTeJIBHOrO BaJsa
Beicota kamephl cxkatHs 0,9—1,4 —
3a3zop Mmexknay macjonogamumeil mafiGoil u Hoc- 0,025—0,1 0,2
KOM KOJIEHUaTOro BaJja (Auaenau 2 u)
3asop Mex1y CTynHue#l MaxoBMKa H Kpuiu- [ 0,12—0,58 —
Kol (ansean 2 u)
3as3op MeXJy pHYAroM H NoBoAkoBoil MydrToit | 0,005—0,03 0,06
peryastopa nusejsei 2y
BricTynanne BTYJNKM UHJMHAPOB HaJ MJOCKO- 0—0,15 —
CTblO 6J10Ka
3asop mexay uandamn mectepen Macasnoro | 0,015--0,06 0,15
Hacoca H BTYJIKaMH
3asop Mexkay 3yGbsMM LIECTeDEH MAC/AHOro 0,2—0,3 0,45
Hacoca
3a30p MeXAy IUECTepPHSIMH M KOpIycoM Mac- 0,02—0,06 0,15
JIAHOTO Hacoca
TopuoBHIl 3a30p MeXXy paGOYHM KOJECOM,
KOPNYCOM H KpBILIKOR:

Hacoca UHPKYJNAIHOHHON BOAI 0,2—0,4 0,8

Hacoca 3a6OpTHOH BOZH 0,1—0,2 0,3
3a30p MexAy JONAaTKaMH H POTOPOM KOJO- 0,16—0,4 0,8
BPAaTHOrO BOASIHOFO HAacoca
3asop MexXJAy PpOTOPOM M BTYJKOfl KOJOBpaT- 0,05—0,1 0,2
HOT'O BOISIHOTO Hacoca
3asop MeXAy TOPUOM [IeCTeDHH CTapTepa W 1,0—4,0 =
BEHIOM MaXOBHKa
MecTHbulll 3a30p MeXJy JlanaMu AH3eas H QyH- 0,1 —

JAAMEHTHOW paMoOd mNpHM OTHYIeHHBX Gonrax
He Gouee
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CTABMTCSH
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I puromenue 3

NEPEYEHDb YEPTE)XEH BbICTPOU3SHAWMBAIOUWIHXCA AETAJEN

(puc. 68—119)

Ta6nuua 14
O6o3nauenHte HanmeHonauue yCTiZazgg:na;Tw
5112-13.00.02 Brysaka nuaungpa y 8,5/11
?)I}QQBQQ%OF%CT 0833 73) Koaruo ymuaoruuresnsuoe u 8,5/11, 4 9,5/11
776-13.00.03 Bryska nunungpa 4y 9,5/11
5J12-16.00.01-1 Kunanau scacuiBaromuii q 8,5/11
5112-16.00.02-1 Knamau BbIXJ0ONHOI y 8,5/11
512-16.00.01 Kunanau BuixJonnoi u 9,5/11
10/16-16.00.14 Kunarman BcacoiBaomui 1 9,5/11
512-16.01,02 Bryska nanpasasiomas u 8,5/11, u 9,5/11
5/12-23.00.29 KpecrtoBuna 512, 5/12-1
5712-24.00.01 [Topmens y 8,5/11
10/16-24.00.01 INopuens y 9,5/11
5]112-24.00.02 [Taney nopuus u 8,5/11
716-24.00.04 [Nanen mopuHs u 9,5/11
5J12-24.00.03 Konbo Komnpeccuonnoe y 85/11
§IL2-24.00.04 Konsuo MaciaocbeMuoe y 8,5/11
1006-24.00.04 Kousblo MacsaocwemHoe v 9,5/11
5112-24.00.07 Koablo koMmnpeccuonsoe uy 8,5/11
Bepxiee
10/16-24.00.03 Koabilo xoMmmpeccuonnoe uy 9,5/11
1016-24.00.07 Konabuo koMnpeccnonHoe q 9,5/11
BepxHee
5112-25.00.25 Bkaagslr matyHHsLi y 8,5/11, u 9,5/11
5I14-13.00.80/80-A BkJageiuin KopeHHble 4u, 6u
5I14-13.00. 81/81-A Bxnajulmy KOpeHHBIE Y3KHe 4y, 6y
5116-31.00.06 Banuk BogsiHoro macoca 5114, 64
5I12-37.12.03-1 Kopnyce canbHuka 5114, 6u
512-25.00.02 Brynka BepxHeit rosoeku | u 8,5/11, u 9,5/11
waryHa
BH-00.05 Potop BozsiHOro Hacoca 502, 5112-1
BH-00.15 Jlonatka BogsHOro Hacoca 512, 512-1
5J12-23.00.17-1 Macaonopawmas waii6a 24

5/12-24.00.05-1

Koabuo cronopHoe

4 8,5/11, u 9,5/11
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1. INTRODUCTION

1.1. Compiled from technical papers in the light of the expe-
rience gained from manufacturing and operating diesel engines
for years, this publication contains data on the design, operation,
assembling, disassembling and tuning of diesel engines.

1.2. The way a diesel engine is being attended to, and the
service instructions compiled with, is a factor of vital importance
as far as reliable operation of both the engine itself and the plant
as a whole is concerned.

1.3. Since a constant effort is underway to improve the design
of diesel engines, some of the design features of a diesel engine
fresh from the Works may differ from those described and illu-
strated hereinafter. Said discrepancies will be eliminated in sub-
sequent publications.

1.4. To prevent ambiguity, please indicate in all letters con-
cerning the operation of an engine the Manufacturer’s designation
of the engine, the serial number thereof and the total number of
running hours logged.

E. g., the 5/14 diesel engine, serial No.

running hours.

1.5. For the sake of convenience, the measurement units found
in this publication are those which were used formerly, i. e,
non-system units and units included in the MKS system. For
conversion to units of the new SI system (GOST 9867—61) it
is convenient to use the following ratios:

| h. p.=0.73549 kW or 736 W;

| kgi=9.80665 N or approx. 9.8 N;

1 kg/m?=9.80665 Pa.

Temperature 0°C=273.15° K.

Frequency of rotation, 1 rpm=0.0167 S—!

2. DESCRIPTION
2.1. APPLICATION

Diesel engines of the u 85/11 and u 9.5/11 ranges (Figs. 1
through 6) are prime movers used in conjunction with genera-
tors, compressors, pumps, propellers and other machinery with
a power requirement not in excess of the horsepower delivered
by the diesel engine.

, has logged
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Table I
2.2 Basic Technical Data
Model reference
24
Item 85/11-1 | 8.5/11 | es/11 | 951141
Manufacturer's designation
5712-1 5112 5012 " 8112 10712
i 2 3 T 6
Type of diesel engine Four-stroke with swirl combustion chamber
Modification Shipboard Stationary
Output at ambient tempera- |
ture of 20° C and atmospheric
pressure of 760 mm Hg,
(at ambients above 20°C
output decreases by 3.5% with
each 10°C), h. p.
continuous 8 12 12 17 20
maximum, not over - 13 13 18.5 22
Continuous operation at ma- 2 | 1
ximum output, h, not over
Minimum duration of break 6 5
between periods of operation
at maximum output, h
Maximum aggregate period 10
of operation at maximum
output, % of total
Rpm:
continuous 1000 1500 1500 1500 1800
minimum idling, not 600 800 800 800 800
over
maximum idling, not 1080 1600 1600 1600 1910
over
Allowable period of idling, h 1 0.5
Number of cylinders 2 | 2 2 | 2 | 2
Arrangement of cylinders Vertical in-line
Cylinder bore, mm 85 85 85 95 95
Piston stroke, mm 110 110 100 110 110
Mean effective pressure, 5,75 5.75 5.75 6.5 6.5
kgf/cm? - '
Average pislon speed, m/s 3.65 5.5 5.5 5.5 6.5
Compression ratio (calcula- 17+1.5 .
ted)
Compression pressure, kgf/cm? 33-—141
Maximum combustion pres- 703
sure, kgf/cm?
Firing order (No. 1 cylinder 1—2

is located at timing gears)
Direction of crankshaft rota-
tion

Maximum allowable tempe-
rature of oil in crankcase, °C
Mass of crankcease oil in engi-
ne, kg

Counter-clockwise looking from flywheel end
98 98 105 105 105
5.5 55 5.5 5.5 5.5

Table 1, Conlinued

Model r-éfere|1ce

44 6w

Item

8.5/11 [os01| 8511 | 9511 | 95111

Manufacturer’s designation

5114 5114 |z‘~.,n,4 5716 BI16 | 1016

-3

8 | 9 10 i | e

I'ype of diesel engine
Modification

Output at ambient {empera-
fure of 20° C and atmospheric
pressure of 760 mm Hg,
(at ambients above 20°C
output decreases by 3.5% with
cach 10° C), h. p.

continuous

maximum, not over
Continuous operation at ma-
ximum output, h, not over
Minimum duration of break
hetween periods of operation
at maximum output, h
Maximum aggregate period
of  operation at maximum
output, % of total
Rpm:

continuous

minimum idling, not

over

maximum idling, not

over
Allowable period of idling, h
Number of cylinders
Arrangement of cylinders
Cylinder bore, mm
Piston stroke, mm
Mean effective
kgf/cm?

Average piston speed, m/s
Compression ratio (calcula-
led)

Compression pressure, kgf/cm?
Maximum combustion pres-
sure, kgi/em?

Firing order (No. 1 cylinder
is located at timing gears)
Direction of crankshaft rota-
tion

pressure,

Four-stroke with swirl combuslion chamber

Stati- Shipboard
onary
24 24 32 35 45 60
26 26 35 37 50 64
1 2
5 6
10

1500 1500 | 1500| 1500 1500 1500
‘ 800 800

800 800 | 800 800
1600 1600 | 1600 1600 ‘ 1600 1910
0.5 1
4 41 4] 6 | 6 | 6
Vertical in -line
85 8 | 95 85 95 95
110 110 110 110 110
5.75 5.75 | 6.15 5.75 6.5 6.5
5.5 545 5 55 | 6.5
17+1.5
33—41
703
1—3—4—2 1-—-5—3—6—2—4

Counter-clockwise looking from flywheel end

Maximum allowable tempe- 105 98 98 98 98
rature of oil in crankcase, °C ‘
Mass of crankcase oil in engi- 7.5 7.5 10,5 | 105 10.5
ne, kg ‘ ‘ |
.
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Table 1, Conzinuea

Model reference

24
Item 8.5/11-2 | 85113 | 9.5/11-2
Manufacturer’s designation i
JC8 1 AcCI12 2 T2l 2
! B 15 16 I—IT‘

Type of diesel engine
Modification

Output af ambient tempera-
ture of 20° C and atmosp heric
pressure of 760 mm Hg,
(at ambienls above 20°C
output decreases by 3.5% with
each 10°C), h. p.

continuous

maximum, not over
Continuous operation at ma-
ximum output, h, not over
Minimum duration of break
between periods of operation
al maximum output, h
Maximum aggregate period
of  operation at maximum
output, % of total

Rpm:
continuous
minimum idling, not
over
maximum idling, not
over

Allowable period of idling, h
Number of cylinders
Arrangement of cylinders
Cylinder bore, mm

Piston stroke, mm

Mean effective pressure,
kgf/cm®

Average piston speed, m/s
Compression ratio (calcula-
ted)

Compression pressure, kgi/cm?®
Maximum combustion pres-
sure, kgl/em?®

Firing order (No. | cylinder
is located at timing gears)
Direction of crankshaft rota-
tion

Maximum allowable tempe-
rature of oil in crankcase, °C
Mass of crankease oil in engi-
ne, kg

Four-stroke with swirl combustion chamber

Ship- Stationary
board
8 12 12 17 20
— 13 13 ‘ 18.7 ' 22
2 1
6 5
10
1000 1500 1500 1500 1800
600 800 800 800 800
1080 1600 1600 1600 1910
| 0.5
2 | 2 2 | 2 | 2
Vertical in-line
85 85 85 95 95
110 110 110 110 110
3.65 5.5 5.5 5.5 6.5
17+1.5
33—41
703
1—-2

Counter-clockwise looking from Ifywheel end

98 ’ 98 ‘ 105 105 105

3.75
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Table 1, Continued

‘.
| J

-
L
&

<y

Cooling system

Water pump
Suction lift of outside water
pump when primed, m
Rate of delivery, I/h:
jacket water pump
outside water pump
Temperature of coolant out-
flow, °C
Recommended temperature
of coolant outilow,°C no more
Mass of coolant, kg
Valve arrangement
Valve timing, degr. on crank-
shaft:
inlet valve opens before
t. d. c.
inlet valve closes after
b. d. c.
exhaust valve opeus be-
fore b. d. c.
exhaust valve cloess af-
ter t. d. c.
Fuel used
Fuel injection pump

Fuel feed pump

Injector .
Injector nozzle valve opening

Combination, closed-circuit, employing liquid

coolant
Rotary Centrifugal
| 1 — —
330 500 100 100 —
250 375 | — — I =
98 98 [ 100 100 | 100
|
70—90
8 8 ‘ 4 ‘ 4 { 4
In head
11+3
37+3
33+£3
15+3

Turn to Table 5 (Item 3.3)
Single-plunger (each engine fitted with two dual
pumps)

Reciprocating with suction lift of 1 m
when primed
Valve-closed, pintle type
Between 135 and 145

pressure, kgf/cm?
Angle of fuel delivery advan- 14—18 | 12—16
ce, degr. before t. d. c. . ]
Fuel filter With paper filter element
Speed governor ~_ Centrifugal
Lubricating system Combination (force-feed and splash)
Lube oil used Turn to Table 9 (Item 3.14.5)
Oil pump Gear type
Oil pump rate of delivery at 2.23 I 3.3 l 3.3 . 3.3 l 1
continuous rpm, 1/min
Lube oil pressure, kgf/cm?:

at continuous rpm 1.5—3.5

at minimum idling > 0.5

speed
Oil filters:

primary . Edge-type

secondary With cardboard filter element
Overlapping of inlet and ex-
haust valves, degr.
Valve lift, mm 9.2
Means of starting Starter motor
Starter motor 12-V CT 15 or CT 230 N type
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Table 1, Continued

|

’ 8 9 } 10 , 11

I=

Cooling system

Water pump
Suction lift of outside water
pump when primed, m
Rate of delivery, 1/li:
jackel water pump
outside water pump
Temperature of coolant out-
flow, °C
Reconumended  temperature
ol coolant outflow,°C no more
Mass of coolant, kg
Valve arrangement
Valve timing, degr. on crank-
shalt:
inlet valve opens before
. d. c.
inlet valve closes after
b. d. c.
exhaust valve opens be-
fore b. d. c.
exhaust valve closes af-
ter t. d. c.
Fuel used
Fuel injection pump
Fuel feed pump

Injector

Injector nozzle valve opening
pressure, kgf/cm?

Angle of fuel delivery advan-
ce, degr. before t. d. c.
Fuel filter

Speed governor

Combination, closed-circuit, employing liquid

100

6.5

Lubricating system
Lube oil used
Qil pump
Oil pump rate of delivery at
continuous rpm, 1/min
Lube oil pressure, kgi/cm?;
at continuous rpm
at  minimum  idling
speed
Oil filters:
primary
_ secondary
Overlapping of inlet and ex-
haust valves, degr,
Valve [ilt, mm
Means of starting
Starter motor

Four-plunger
Reciprocating witl

Combination (force-feed and splash

12.5

12-V CT 212 A type

coolant
Centrifugal
2

1300
1500
98 98 98
70—90

14 ’20}20

In head

15+3
Turn to Table 5 (Item 3.3)
when primed
Valve-closed, pintle type
Between 135 and 145
14—18

With paper filter element
Centrifugal

Turn to Table 9 (Item 3.14.5)
Gear type

1400
1800
98

| 2

Six-plunger
1 suction lift of 1 m

12—16

' 12,9 ' 12.9 } 12.9 }15.5

1.5—3.5
>0.5

. Edge-type
With cardboard Tilter element
26

Starter motor

24-V CT 25 type
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Cooling system

Water pump
Suction lift of outside water
pump when prined, m
Rate of delivery, 1/h:
jacket water pump
outside water pump
Temperature of coolant out-
flow, °C
Recommended temperature
of coolant outflow,°C no more
Mass of coolant, kg
Valve arrangement
Valve timing, degr. on crank-
shaft:
inlet valve opens before
t. d. c.
inlet valve closes after
b. d. c.
exhaust valve opens be-
fore b. d. c.
exhaust valve closes af-
ter t. d. c.
Fuel used
Fuel injection pump
Fuel feed pump

Injector
Injector nozzle valve opening
pressure, kgf/cm?
Angle of fuel delivery advan-
ce, degr. before t. d. c.
Fuel filter
Speed governor
Lubricating system
Lube oil used
Oil pump
Oil pump rate of delivery at
continuous rpm, 1/min
Lube oil pressure, kgf/cm?2:
at continuous rpm
at minimum idling
speed
Oil filters:
primary
secondary
Overlapping of inlet and ex-
haust valves, degr.
Valve lift, mm
Means of starting
Starter motor

Combination, closed-circuit, employing liquid
coolant
Centrifugal

Rotary

— 500 = o ==
98 98 100 100 100

70—90

=]
|

7

6 | 6 |
In head

15+3

Turn to Table 5 (Item 3.3)
Two-plunger
Reciprocating with suction lift of 1 m
when primed
Valve-closed, pintle type
Between 135 and 145

14—18 12—16
With paper filter element
Centrifugal
Combination (force-feed and splash)
Turn to Table 9 (Item 3.14.5)
Gear type
2,23 l 3,3 ’ 3,3 } 3,3 ’ 4
1.5—3.5
> 0.5
Edge-type

With cardboard filter element
26

9.2
Starter motor
12-V CT 15 type
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Table 1. Continued

n

Cranking period before engine
picks up cycle at ambient tem-
perature of +8° C and upward
provided heater plugs are suf-
ficiently hot and recranking
repeated at 1-min intervals, s

Generator
Generator regulator

Capacity of 12-V storage bat-
tery, A-h

Maximum mass (dry, i. e.
without water and lube oil)
of engine with all auxiliaries
except silencer and storage
battery, kg:

flangeless version

flanged version
Overall dimensions, mm:

length

width

height

Fuel consumption per horse-
power at continuous output
and under optimum opera-
ting conditions, g/h. p. h.

Average lube oil consump-
tion per horsepower in opera-
tion, g/h. p. h.

Period in service, h:
before first overhaul

before first major over-
haul (engine regarded
as timeexpired)

270

950

553

810
195+9%

4 500
13 000

12

12-V T108T type

12v
75
270 250 285 246
= 280 =
950 700 700 700
553 560 560 560
810 815 815 815
195+ 9% | 1954+9% | 204-1-9% | 2044-9%
2.3
4500 | 4500 | 1500 | 1500
13000 | 13000 | 4250 | 429250
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Cranking period before engine
picks up cycle at ambient tem-
perature of +8° C and upward
provided heater plugs are suf-
ficiently hot and recranking
repeated at 1-min inter-
vals, s

Generator
Generator regulator

Capacity of 12-V storage bat-
tery, A-h

Maximum mass (dry, i. e.
without water and lube oil)
of engine with all auxiliaries
except silencer and storage
battery, kg:

flangeless version

flanged version
Overall dimensions, mm:

length

width

height

Fuel consumption per horse-
power at continuous output
and under optimum opera-
ting conditions, g/h. p. h.

Average lube oil consump-
tion per horsepower in opera-
tion, g/h. p. h.

Period in service, h:
before first overhaul
before first major over-

haul (engine regarded
as timeexpired)

12-V T'108T type
12V
120—132

362 385 | 480
380 — —

950 940

540 570

860 895
193-+9% | 1954+9%

5 000
14 000

4 500 | 3000
13 000 | 9000

24-V T'CK 1500 type
24-V PK 1500 type
180

480 480 480

i210 1210 1210
610 610 610
910 910 910

1954-5% | 200+5% | 200+
+5%

2.3

2000
5000

2500
7500

4 500
13 000

&9



Table 1, Continued

14 | 15 | 16

7

Cranking period before engine

picks up cycle at ambient tem-

perature of 4-8°C and up-
ward provided heater plugs
are sufficiently hot and re-
cranking repeated at I-min
intervals, s

Generator
Generator regulator

Capacity of 12-V storage bat-
tery, A-h

Maximum mass (dry, i. e.
without water and lube oil)
of engine with all auxiliaries
except silencer and storage
battery, kg:

flangeless version

flanged version
Overall dimensions, mm:

length

width

height

Fuel consumption per horse-
power at continuous output
and under optimum opera-
ting conditions, g/h. p. h.

Average lube oil consump-
tion per horsepower in opera-
tion, g/h. p. I

Period in service, h:
before first overhaul
before first major over-

haul (engine regarded
as timeexpired)

193-]-99%

5000
14000

12-V T'108T type
12-V PP24I2 type
75

— 240

= — 670
- - 470
— — 860

193-4-9% | 193499% | 1984+5%

23

5000 5000 2500
14000 14000 8000

240

670

470

860
198+-5%

2000
6000
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2.3. STANDARD EQUIPMENT OF THE DIESEL ENGINE

Included into the standard equipment of the diesel engine are
the following items:

— an engine in assembled conditions with all the accessories
and lines mounted thereon;

— assorted spares in a separate box according to a list
supplied therewith;

— assorted tools and fixtures for disassembling, reassembl-
ing and servicing the engine packed in a separate box according
to a list supplied therewith (see Appendix 4);

— instruments and other items included into the standard
equipment and furnished according to a list placed into the
shipping box;

— technical papers used in operating the engine.

2.4. DESIGN FEATURES AND OPERATION

Diesel engines designated as 5012, 8I12, 10112, I112, T121, T122
and 5I14 are available in two versions, viz., flangeless (Fig. 2)
and flanged (Figs 7, 10 and 18), differing by the configuration
of the flywheel and that of the flywheel casing.

Design features of the above diesel engines are illustrated

in Figs. 7 through 20.

2.4.1. Cylinder-and-Crankcase Block

Diesel engines are provided each with cast iron cylinder-and-
crankcase block / which serves to accommodate all the compo-
nents and units of the engine. Press-fitted inlo block / are cy-
linder liners 17. The outside surface of the liners is washed by
the coolant, and the water jacket is sealed off by shoulders at
the top and by rubber rings 20 at the bottom; the shoulders are
lapped to the block. Arranged at the front end of the block are
timing gears protected by cover plate 37.

Topping the block is cast iron cylinder head /2, two cylinders
sharing one cylinder head. The joint between the cylinder head
and block is sealed off by asbestos steel gasket 10.

2.4.2. Cylinder Head

Each cylinder head (Fig. 21) is provided with inlet and exha-
ust passages, turbulence combustion chambers with injectors,
heater plugs /9 and cooling jackets. Topping each cylinder head
are the valve gear protected by valve covers 8, exhaust manifolds
and air cleaner (sirainer).
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2.4.3. Connecting Rod-Crank Mechanism

Diesel cngines are fitted with steel crankshalts which are
forged, heat-freated and accommodated in block recesses.

Crankshait 29 [Fl;ﬁ 8 and 10) rests in the main bearings by
means of its journals; in addition, thrust bearing 32 prevents the
crankshaft from axial displacement. The bearings are splash-
lubricated except for the crankpin bearings which are taken
care of by the oil reaching them through oil passages due to the
action of lubricating ring 4/ which is fitted to the front end of
the crankshalt with a slight clearance. Flywheel 27 is fitted to the
tapered end of the crankshaft and held in place by key 28 and
nut 30.

On the 2u (Figs. 12 and 14), 4u (Figs. 16, 19) and 64 (Fig. 20)
engines, crankshaft 29 rests with its main journals in bearing
shells 32 and is prevented from axial play by split rings 42.

An oil gallery running all the way along the block provides
a supply of oil which reaches the main bearings through passages
and is hence fed to crankpin bearing shells 40.

The shells of both main and crankpin bearings are in an
antifriction alloy backed by steel and are provided each with
a locating projection. The bearing shells are interchangeable. The
top shell of each main bearing is provided with a circumferential
groove and ig placed into the block while the lower shell dispen-
ses with the groove and is accommodated in a stirrup.

Piston / (Fig. 22) is made of an aluminium alloy and ac-
commodates three compression rings 2 and two oil control rings
5 in its grooves; the lowermost oil control ring is located below
the bosses which have drillings fitted wherein in the piston pin.
The oil accumulating in the oil control ring grooves is draining
through radial holes in the piston.

Piston rings 2 and & are in cast iron of special grade. If
internaily-stepped compression rings are used, they must be in-
serted into their grooves so that the machined steps are directed
towards the piston crown.

Piston pin 4 is of the floating type.

Connecting rod 7 is an [-section stee!l stamping, Press-fitted
into the connecting rod small end is bronze bushing 8 with a cir-
cumferential groove and radial drillings serving as oil passages.
Fach bearing cap at the respective big end is located by a pa-
rallel detent and peg 12 and is fixed in place by two bearing
bolts 10. The bolt nuts are locked by tab washers /1.

244 Valve Gear

The camshaft obtains the drive from the crankshaflt through
the timing gears. The cams acting upon the tappets, pushrods
and rocker arms cause the valves to open in a strict sequence.
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Camshaft 21 (Fig. 23) rests in two rolling-contact bearings and
is provided with six cams. Cams [/ and 6 control the operation
of the exhaust valves, cams 8 and 4 are linked up with the inlet
valves and cams 2 and 5, which are of somewhat narrower
configuration, operate the fuel injection pumps; one of
the last-named cams also imparts motion to the fuel feed
pump.

Camshaft ! (Fig. 24) receives support from two bearings
mounted in the block and is provided with four cams. While
cams I and 4 control the exhaust valves, cams 2 and 3 actuate
the inlet valves.

On the 4u diesel engines, camshaft 4 (Figs. 15, 17) is sup-
ported in the block by three bearings and features eight cams,
those shown at 1, 4, 5 and 8 being the exhaust wvalve
cams and those shown at 2, 3, 6 and 7 heing the inlet
valve cams.

On the 6u diesel engines, camshaft 4 (Fig. 19) rests in four
bearings and has twelve cams. Cams I, 4, 5, 8, 9 and 12 actuate
the exhaust valves and the rest of the cams impart motion to
the inlet valves.

Inlet valve 16 (Fig. 21) and exhaust valve 15 each feature
a flat disc with mitered seat (angle 45°). The diameter of the
inlet valve disc is somewhat greater than that of the exhaust valve
disc. The valve stem has grooves at its ends serving to accom-
modate cotter 9 and safety ring 11. Each valve is returned into
its seat due to the action of spring 12.

Each valve rocker arm 4 is provided with an adjusting screw 3
and hinges about fulcrum pin 5.

Spindle 8 of the compression release gear (Fig. 23) is fitted
in the transverse partitions of the block and is provided with
handle 7 which has a detent serving to lock the gear either in
the engaged or in thereleased positions. When the handle is
being turned, flats on the spindle cause exhaust valves 15
(Fig. 16) to become unseated thought dises 9 and push
rods 6.

Timing gears (Figs. 25—27), of the angular type and in steel,
serve to transmit rotary motion from the crankshaft to the
camshaft and other accessories of the engine. The timing gears
are fitted with due regard to the timing marks provided thereon:
make sure the mark between two teeth on one of the gears
registers with the mark at the top of a tooth on the other
gear.

On the 5112, 52-1, 5I12, 8I12, and 10I12 diesel engines, tacho-
meter drive 17 (Fig. 23) is provided at the flywheel end of the
block and is linked up to the camshaft through arm 2¢ so as to
receive rotation. Some of the 24 diesel engines are marketed
without tachometers, the tachometer drive hole being blanked
off in this case.
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2.4.5. Fuel System

The fuel system (Figs 28 and 29) serves to feed fuel in me-
tered amounts (depending on the load) into the turbulence com-
bustion chambers under a high pressure, {o atomize the fuel into
minute particles and to assure regularity and requisite sequence
of the injections.

Fuel is drawn by fuel feed pump 10 from a service tank and
delivered to fuel filter 6. The clean fuel leaving the filter reaches
fuel injection pump 2 wherefrom it fed into injectors 4 which
inject fuel into the turbulence combustion chambers. At the instant
fuel passes through the injector orifice it is atomized. Any fuel
leaking between the nozzle valve and the nozzle body is returned
into the filter through a leak-off hole in nut 8 and bolt 14
(Fig. 38).

The fuel feed pump (Fig. 30) is of the reciprocating type
installed on the breather cover (this applies to the 512, 5/12-1,
5I12, 8I12 and 10112 engines) or on the fuel injection pump body
(JICS8, IC12, IT12, T121, T122, 4 u and 6 u engines) and is actuated
either by the respective cam of the camshaft (512, 5/12-1, 5I12,
8I12 and 10I12 engines) or by the fuel injection pump spindle.
Piston 5 accomplishes its delivery stroke due to the action of
spring & depending on the amount of the fuel consumed by the
engine so that the pressure is maintained at a constant level.

For priming the fuel system and purging it of trapped air
preparatory fo starting the engine, a hand-operated pump com-
prising body 19, piston 24 and piston rod 20 with cap 22 is pro-
vided in the suction line. To prime the system, unscrew cap 22
and give the pump a few strokes. On finishing with the priming,
screw cap 22 on cap holder 2/ so thal piston 24 tightly presses
gaskel 25 against pump body 19.

The fuel filter (Fig. 31) serves the purpose of separaling sed-
iments from fuel and is interposed between the fuel feed pump
and the fuel injection pumps. The filter has a paper filter ele-
ment 2 and drain plug /5 in the bottom of filter case / which must
be removed every 100--150 running hours to drain sludge. Filter
element 2 must be washed every 200 to 300 running hours.

The procedure of washing the filter element is as follows:

1. Close the fuel shutoff cock, disconnect tube 6 and set inlet
lube 4 into the position for flushing the filler (II in Fig. 31).

2, Back off drain plug 15 through 3 or 4 revolutions, open
the fuel shutoll cock and hand-prime the system until clean fuel
starts issuing through the plug. At this stage, fuel is flowing
through the filter element in the direction opposite to that in
which it flows during operation, removing all the sediments
accumulated in the fuel filter and carrying them away with the
outilov through plug /5. If no fuel flows through the plug hole.
remove the plug and clean the passages.
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3. Return tubes 4 and 6 into their operating position (I in
IFig. 31) and screw home plug /5. _ _

“The fuel injection pump of Fig. 32 is of the single-plunger
tvpe and fitted on the engine are two dual pumps. hach{ of Sl.lCll
pumps comprises pump housing / accommodating tappet 3, rack 5,
control quadrant 20, plunger assembly 2 and delivery valve as-
sembly I0. _ _ o

Tappet 8 is provided with a circumferential mark on its ex-
ternal surface which must register, when the pump is being
litted to the engine, with the mark on the pump housing when
the plunger is set info its lowermost position. The relevant adju-
stment is made by means of the tappet adjusting screw. Rack 5
meshes quadrant 20 of the control sleeve. When rack 5 is di-
splaced, the quadrant is caused to rotate and, since the quadrant
is linked up with the plunger, the plunger rotates too. Special
marks facilitate the meshing of the rack with the quadrant and
that of the control sleeve with the plunger arm while assembling
the pump. ) ) ) ) .

For fitting the pumps pairwise (Fig. 33), use is made of
flange 7. The rack of the pumps so linked up are interconnectled
by means of a hinged link which serves to adjust the racks one
with respect to the other. )

Plunger-and-barrel assembly 2/ (Fig. 32) comprises a plun-
ger and a barrel which are made with a high degree ol precision
and are selected to fit one into the other with a clearance of
0.001 to 0.002 mm.

Valve assembly 10 consists of a valve and a valve seat. The
head of the valve serves to disconnect the high-pressure part
of the system (delivery tube and injector) from the delivery
chamber of the pump, and the shroud of the valve relieves the
high-pressure delivery tube of the pressure. The fact that the
high-pressure delivery tube is relieved of the pressure assures
rapid settling of the injector nozzle valve back into its seal so
that the injector operates snappily and without afterdripping.
The valve bushing is threaded from the ouiside to accommodate
a puller for withdrawing the valve assembly from the pump
housing.

Each plunger assembly and delivery valve must be kept and
replaced during a repair as a pair only. Bleed screw 14 is pro-
vided for bleeding the air trapped in the inlet chamber of the
Hump.

[ Ppump operation. The respective camshaft cam causes the pump
plunger to reciprocate inside the barrel through tappet 3 (Fig. 33)
of the valve gear and spring 22 (Fig. 32). When the plunger
is in its lowermost position (Fig. 34) the two ports shown
at I and 2 in the barrel are open and the space above the plunger
is filled up with fuel due to the action of the fuel feed pumyp.
When the plunger is on the upstroke and closes ports I and 2,

95



delivery begins. The fuel pressure causes the delivery valve to
unseat, opening the way for fuel into the injector. Delivery stops
when cut-off scroll 8 approaches the lower edge of port 2 in the
barrel. At this instant the cutoff of fuel takes place in spite of
the fact that the plunger continues to move on its upstroke. As
a result, the pressure in the delivery tube and the space above
the plunger sharply decreases, enabljng the delivery valve to
return into its seat.

The angle through which the plunger has been turned does
not affect the time whereat the pump starts delivery, but said
angle controls the end of delivery. If longitudinal passage 4
in the plunger is placed in communication with port 2 in the bar-
rel, the pump fails to deliver because the fuel contained in the
space above the plunger will be bypassed into the inlet chamber.
This position of the plunger is referred to as the position of zero
delivery (III in Fig. 34).

The angle of injection advance is adjustable with the aid of
tappet adjusting screw 6 (Fig. 33). To advance delivery, the
screw must be turned up so as to increase the tappet length: to
retard delivery, the screw must be turned down. The turning
of the screw through an angle corresponding to a flat of its head
changes the delivery timing by 1.5 to 2 degr.

The procedure of fitting fuel injection pumps on the engine
is as follows (Fig. 33).

1. Turn tappet adjusting screws 6 down as far as each of
them will go and fit the tappets into their places.

2. Fit two pumps to flange 7, adjust and check racks 9 for
freedom of movement.

3. Secure the pumps in the side compartment of the block
and check the rack for freedom of movement (sluggish action of
racks is intolerable); set each tappet to its lowermost position
and, manipulating with tappet adjusting screw 6, register the
mark on the tappet with that on the pump housing.

4. Check each of the pumps for delivery advance, using a
capillary tube, and adjust the angle, if required.

5. Connect the rack pull rod to the speed governor control
lever.

The fuel injection pump (Fig. 35) of the 4u diesel engine
is a four-plunger one and that of the 6u diesel engine, a six-
plunger unit. Arranged in housing 25 are plunger assemblies 17,
delivery valve assemblies 13, tappets 30, control quadrants 8 and
racks 18, control sleeves 33 and camashaft 27. The housing is
filled with lube oil.

The plunger and delivery valve assemblies are of the same
design. They function in the same way as their opposite numbers
in the single-plunger pump described above.

Camshaft 27 serves to actuate the plungers, fuel feed pump
and speed governor.
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Each tappet is of the roller type and serves the purpose of
(ransmitting the motion from the camshaft to the plungers; the
{appels are accomodated each in guide 5 secured in place in the
housing by set screw 2/. Tappet adjusting screw 6 used to control
the delivery advance is provided at the top of cach tappet. The
(urning of the serew up through an angle corresponding to a flat
of its head advances delivery by 1.5 to 2 degr; the turning of the
screw  down retards delivery by the same amount. Each of
screws 6 must be (urned home while assembling the pump.

To obtain the correct delivery advance for cach pump unit
during the process ol assembling, the plungers must be set so
that their end faces are Delow the end faces of the respective
barrels by an amount which is 8.8+0.1 mm for the 10]16 diesel
engine and 8.3=0.1 mm for the JIC8, HICI2, 1112, I121, I122,
5714, 5114, 5J16 and 8/16 engines. Lock each adjusting screw in the
position specified. Marks 22 provided on the hub of coupling
holder 20 (Fig. 36) and on the pump bearing cap must register
one with the other, ensuring thereby that the first pump unit
starls delivery.

On each plunger barrel there is fitted control sleeve 33 (Fig.
35) with quadrant 8§ which meshes rack 18. The plunger arm
engages the groove in the control sleeve. In assembling the pump,
care must be cxercised to register the mark at the hole in the
plunger arm with the mark on the control sleeve so that the
lormer mark faces cover 7. The amount of fuel delivered by each
of the pump units, which must be the same from unit lo unit,
is controlled by lurning control sleeve 33 integrally with the
plunger relatively 1o the quadrani. On finishing with the adjust-
ment, quadrant & must be secured fo the conlrol sleeve by clam-
ping screw 9.

Rack 78 runs all the way along the pump housing in bushings
and is pivolally linked up to the speed governor conirol lever
at one end.

The air trapped in the pump inlake space is bleeded through
bleed screws 34.

The fuel injection pump drive (Fig. 36) found on the 6u
diezel engine consists of drive shaft 13 supported in the block
by bearings, gear 8 and a dog coupling. This coupling serves
to conlrol the angle of delivery advance of all pump units at
a time by lurning coupling holder 20 integrally with the toothed
shaft in the slots of auxiliary coupling 17. To advance delivery,
coupling holder 20 is lo be turned clockwise looking from the
flywheel end, and lo retard delivery the coupling holder must
be turned counter-clockwise. Graduations on coupling /8 and the
mark on auxiliary coupling /7 facilitate the adjustment, the
turning of coupling holder 20 through an angle corresponding
to one graduation changing the angle of delivery advance
by 4 degr.
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If an engine is furnished without the tachometer, all the places
for fitting the drive and mounting (he tachometer are blan-
ked off.

The procedure of mounting an assembled and adjusted pump
on the engine is as follows.

I. Crank over the engine so as to place the filywheel into
the position where the t. d. ¢. mark on its rim is short of the
index by an amount equal to the angle of delivery advance spe-
cified to the compression siroke in the first cylinder; the central
mark on coupling /8 musl regisler with the mark on auxiliary
coupling 17.

2. Fit the pump 1o the bracket, register the mark on the hub
of coupling holder 20 with that on the pump bearing cap and
insert the claws of coupling holder 20 into the slots of elastic
spacer 19 so that the axial play of the spacer is between 0.2
and 1.0 mm.

3. Align the pump with its drive, using fixture 21; the maxi-
mum radial misalignment tolerance (the difference in clearance
at point I) is 0.1 mm and the maximum axial misalignment tole-
rance (the difference in clearance at point II) is. 0.15:100 mm.
The method of gauging the misalignment is the same as {hat used
in aligning the engine with the driven machinery which will be
found elsewhere in this publication. For aligning the pump, use
foil shims with a total thickness not over 0.5 mm.

On completing the above procedure, check the pump for cor-
recl delivery advance, using a capillary tube, and make final
adjustment, il necessary, by manipulating with the coupling.

The fuel injection pump found on the JIC8, JICI2, 1112, 121,
1122 and 4u diesel engines has a flanged mounting (Fig. 37).
The pump obtains the drive from gear 4 and sleeve 5 and is
fitted to the block by means of flange /. The fact thal one of
the recesses in gear 4 is smaller than the rest provides for link-
ing up the hub with sleeve 5 in one position only. Gear 4 is meshed
with the respeclive timing gear in accordance with the marks.
Shims 6 enable the axial play of gear 4 {o be kept within the
limits of 0.5 and 1 mm. The drive is lubricated by the oil fed
through tube 8.

The pump is adjusted for correct delivery advance by being
turned in the grooves of the block and those in the flange.
A counter-clockwise rotation (looking from flywheel end) advan-
ces delivery and a clockwise one retards same.

The procedure of fitting the adjusted flange-mounted pump is
as follows.

I. Insert flange 7 and sleeve 5 into the pump, giving them
a slight rocking movement, so that the wide recess in sleeve 5
registers with the smaller recess of the splines on gear 4 (op-
posite the mark).

2. Attach flange I to the block.
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3. Check the pump for correct delivery advancc,.using a capil-
lary tube, and adjust same, if necessary, by turning the pump.

Each of the injectors (Fig. 38) the cylinder heads are fitted
with injects atomized fuel into the respective turbulence chamber
at regular intervals. The orifice in the nozzle body is closed by
nozzle valve 2 pressed against thu_i‘apured seat by spring 6
acting on splindle 5 and abutting against the collar on adjusting
screw 9 with its upper end. The nozzle valve is lapped into
the nozzle body, and both these components should be always
kept as a pair. _

The pressure the spring exerts on the nozzle valve and, con-
sequently, the injection pressure are Aartlj_usted_'hy screw 9 which
must be locked by lock nut 10 on finishing with the adjustment.

Fuel enters an annular passage at the lower end of the nozzle
body through passages. As soon as the pressure of fuel exerted
on the tapered portion of the nozzle valve exceeds the spring
tension, the nozzle valve lifts clear of the seat and fuel is
injected into the turbulence combustion_chamb'er. At the end of
delivery, when the pressure in the delivery line decreases, the
nozzle valve relurns info its seat due to the action of the spring,
disconnecting the space inside of the injector from the turbulence
combustion chamber. . o

The speed governor maintains the rpm of t.hc engine w1thm
{he limits specified depending on the variations in load, including
{hose occurring unexpectedly. In performing its duty,_the gover-
nor acts on the fuel injection pump rack, setling delivery so as
{o cope with the load at given speed. _ .

The 5112, 5/12-1, 512, 8112 and 10112 diesel engines are each
with a centrifugal constant-speed governor with adjustable speed
droop (Fig. 39). The governor is located in the forward compart-
ment of the block and obtains the drive from the respective
camshafl gear. Its main components are two governor weights 3/
fitted to spider /6 by means of fulcrum pins 15, sleeves 29 and 30,
springs 26 and 27, a speed-selting mechanism, a fuel pump-con-
trolling leverage and a device for shutting down the engine.

The governor weights are fastened to fulerum pins 15 by pins,
and the fulcrum pins work in bushings press-fitted into the lugs
of spider 16. In operation, the weighls come abutling with their
shorter arms agains( a flange of sleeve 30. .

Carrier sleeve 28 press-filted into a bearing of sleeve 30 is
at rest when the governor is in operation and serves the purpose
of transmitting the force set up by weights 3/ o levers /1 and /4
along with the force set up by spring 26 and 27 {o weights 3/.

Governor springs 26 and 27 differ by the force they are ca-
pable of exerting and by the length. Internal spring 27 is shorter
{than its counterpart but exerls a higher force; il operales to cope
with an increase in the engine speed anywhere lo between 700
and 800 rpm.
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The speed-selting mechanism comprises housing 23, spindle
20 with flywheel 19 and lever 22. When handwheel 19 is being
Turned clockwise, retainer 24 compresses the springs through the
intermediary of lever 22 and spindle 20, thus causing the gngine
to increase its speed. A counter-clockwise rotation of {he hand-
wheel decreases the spring tension with the result that the engine
slows down. N

The fuel pump-controlling leverage transmits each movement
of sleeve 28 to the fuel pump racks and consists of two levers,
an upper one and a lower one, and of a pull rod. Lower lever /4
18 secured to spindle / and engages a groove in the sleeve with
its spherical tip. Upper lever /1 is linked up with the pump racks
through the intermediary of an adapter, the pull rod and a turn-
buckle; it is also connected {o spindle 1 by a spring and a detent.
This arrangement enables lever 71 to be turned relalive to spindle
! in one direction only, i. e., towards zero delivery, without com-
pressing springs 26 and 27, )

The speed droop adjusting mechanism and the device for
shutting down the engine are fitted to bracket /2. The speed
droop is controlled by spring 5 secured lo bar 7 and lever 1/
with its ends. To decrease {he speed droop, bar 7 must be dis-
Plactrd to the lelt, i. ¢., towards the flywheel, along the groove
in brackel /8; an increase of the speed droop is achievable by
moving the bar fo the right. After the speed droop adjustment
made at the works, a common mark is applied to bracket 18
and bar 7.

For shutling down the engine use is made of handle 4 and
lever 10. A counter-clockwise rolation of handle 4 causes lever 11
to be moved to the left by lever 70 so {hat lever 11 acts on the
pump rack, moving same into the position of zero delivery wilh
the result that the enginc is shut down. )

The‘ procedure of assembling the speed governor is as follows.

I. Slip the gear with the spider and sleeves on the pin.

2. Fit the timing gear cover plate fo the pins in the hlock
and secure the plate in its place; slip springs 26 and 27 on carrier
sIeu{ve 28, Iit retainer 24 and governor housing 23. -

3. Insert the spherical tip of the lower lever into the sleeve
groove and secure the brackel. '

4. Connect the upper lever {o the fuel pump racks by means
of the pull rod. ‘

On the 4y and 64 diesel engines the speed governor is of the
centrifugal constant-speed lype with or without the speed droop.
The governor is attached to the fuel injection pump and obtains
the drive from the fuel pump camshait.

T_he centrifugal constant-speed governor illustrated in Fig. 40
consists of a shalt with governor weights, sleeve 2, spring 13
a fuel pump-controlling mechanism, a speed-setting mechanism
and a device for setting down the engine, all contained in hous-
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ing 5. The weights are attached by pins to fulerum pins 4 which
work in bushings ol the shaft spider.

The weights are provided with rollers, i. e., roller bearings 3,
serving to transmit the force exerted by the weights to sleeve 2
which rotales integrally with the shaft 7 and which is capable
of moving along same. Lever 8 of the fuel pump-controlling me-
chanism rests with its rollers on the sleeve through the interme-
diary of a thrust bearing and collar 24. The other arm of the
pump-controlling lever is linked up willh the pump rack and
spring 13 through spring-loaded pull rod 20. The other end of
spring 13 is connected to the speed-setling mechanism which
consisls of handwheel /4 with a screw and shaft 16 with levers.
Clockwise rotation of the handwhecel decreases the tension of
spring 13 with {he result that {he engine slows down whereas the
counter-clockwise rotation adds to the spring tension, causing the
engine to gain speed. The speed limit is set by screw 7.

Spring-loaded pull rod 20 is of a design which enables the
distance between lever 8 and the pump rack to be adjusted so as
to cut off fucl delivery and shut down the engine by means of
handle 77 without moving lever 8, sleeve 2 and weights 7, said
movements heing compensaled by the compression of the spring
provided in the pull rod. For stopping the engine, handle /1
must be pulled and locked by being turned as far as it will go.
As a result, knob 10, acting through the adjusting screw of
spring-loaded pull rod 20, displaces the pump rack into the posi-
tion of zero delivery. On shutting down the engine, the handle
must be returned into its original, i. e., operating, position.

The centrifugal constant-speed governor illusirated in Fig. 42
is provided with the speed droop adjusting mechanism. The main
components c¢f the governor are a rotor, a fuel pump-controlling
leverage, a speed droop adjusting mechanism, a speed-setting
mechanism, a shutdown device and a dashpol.

The governor rotor consists of spider /4 rotating on pivot 17
and carrying {wo fulerum pins swinging whereon are governor
weights 2/. The centrifugal forces of the weights act on the
plate of sleeve I3 through the intermediary of roliers 15 and are
brought at balance hy the tension of main spring 8. An end piece
of the sleeve enters a slot in pivol /7. The axial loads set up by
the spider are carried by floating washer /6 and hardened ring 18
press-fitlted on pivot /7.

The fuel pump-controlling mechanisin serves to transmit the
movement of sleceve /3 to the pump rack and consists of shell 9,
main spring 8, fork-end lever 24 and rod 72. Shell 9 is fitted 1o
fork-end lever 24 by means of fulcrum pins, and in the bottom
of the shell an adjusting screw is provided the spherical head
whereol engages a recess in the plate of sleeve /3. The lever
is attached to a fulerum pin secured in the governor housing.
Rod 12 is pivolally attached fo the pump rack with one of ils
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ends and to fork-end lever 24 with the other end, a flexible link
capable of acting in onec direction only being interposed between
the lever and the rod. By virtue of this arrangement, every move-
ment of the lever so as to decrease delivery is positively transmit-
ted to the rod through an adjustable stop whereas the movement
towards an increase in delivery fis transmitted through the spring
with the result that there is the possibility to shut off the delivery
of fuel while the lever remains immovable.

The speed droop adjusting mechanism relies for its operation
on the tension of the springs which act on the governor sleeve,
this tension being controlled by changing the angular position
of auxiliary spring 7/ and fork-end lever 24 relative to each other.
The speed droop is adjusted by quadrant 87 provided on the front
end face of the governor housing. The range of adjustment is
between (1 and 6)=1%. The preferred speed droop is 3%.

For changing the engine speed, the tension of main spring 8
must be changed, using handwheel 4. The rotation of same
clockwise increases the speed and the counter-clockwise rotation
slows down the speed. The head of adjusting screw 2 and washer
3 coming abutting against which is collar 25 serves fo limit the
maximum and minimum speeds, respectively, of the engine. For
a maximum speed adjustment, back off nut 6 and rotate screw 2,
using a screwdriver, cither clockwise to increase the rpm or
clockwise fo decrease same. For a minimum speed adjustment,
remove handwheel 4 and, giving support to bushing 7, turn wa-
sher 3 counter-clockwise by means of arm 5 to increase the mini-
mum speed and clockwise to decrease same.

The dashpot provides a means of enhancing the stability of
speed governing, enabling thus the governing fo be carried out
when the speed droop is a very small one.

Operation of speed governor. When the diesel engine is at
rest, the spring, acting through the intermediary of the governor
sleeve and the Tuel pump-controlling leverage, sets the pump for
maximum delivery which facilitates the forthcoming starting.

When the diesel engine has picked up the cycle and gains
speed, the weights swing outward due to the action of centri-
fugal forces, displacing the sleeve against the action of the springs
so as {o reduce delivery through the intermediary of the pump-
controlling leverage. At this stage, the engine speed increases
to a point when the cen{rifugal fonkces of the weights become at
halance with the spring fension. From this moment and onwards
the governor maintains the speed at a constant level as oiven.

[T the springs are either further compressed (Figs. 39 and 42)
or more expanded (Fig. 41), using the speed-setting device, the
speed governing system attains an equilibrium when the engine
speed is of a higher order for a higher inertia force or, in other
words, a higher speed is required to keep the weights in their
original position. )
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Should the load on the engine change either gradually or all
of a sudden, the delivery will fail to conform lo the load with
the result that the engine speed will change too. If, for example,
the load has decreased, a superfluous delivery at the first instant
will bring about an increase in the engine speed which will causc
lhe governor weights to move outwards up 1o the point whereat
delivery decreases to a value corresponding to the new load. The
system will consequently come to equilibrium at a new, somewhat
liigher, engine speed.

An increase in the load brings about a decrease in the speed
with the result that the spring aclion causes the weights (o move
inwards and the sleeve, acting through the intermediary of the
pump-controlling leverage, increases delivery in proportion to
the load so as to restore the system to equilibrium.

2.4.6. Lubricating System (Figs. 43 and 44)

The lubricating system provides a supply of oil to all the
rubbing surfaces of the diesel engine and serves to remove im-
purities from the engine.

Oil is drawn from a sump through sirainer 2 by pump 4 and
delivered to primary filter 6. Some of {he oulflow from filter 6
passes through sccondary filter 7/, undergoing therein additional
purification, and is relurned into the sump. The main [low of
oil leaving the primary filter enters an oil gallery (on the 6u
engine, oil passes cooler 7 arranged downflow of the primary
filter) wherefrom oil reaches the main bearings and cam-
shaft bearing as shown in Fig. 44 and the crankpin bea-
rings, being also fed {o the governor through oil line 7
(FFig. 3).

On lubricating the crankpin bearings, oil takes care of the
small end bearings which are lubricated through the passages in
the connecting rods.

The timing gears, cams of the camshafts, tappels, cylinder
liners and rolling-contact bearings are all splash-lubricated.

A pressure-reducing valve is incorporated into the system to
keep the oil pressure within the limits, being fitted into the pump
casing on the 512, 5112-1, 5I12, 8112 and 10I12 engines and into
the primary filter bracket on the JC8, HCI2, TI12, T121, T122,
4y and 6u engines. In the event of a pressure built-up, the valve
bypasses surplus oil into the sump. The valve-opening pressure
is set by screw /38 (Fig. 45) which must be turned down, using
a screwdriver, lo increase the pressure or turned up to decrease
same. Preparatory to this adjustment, remove cap 7 and back
off nut §.

On the 4u and 6u engines, components of the fuel injection
pump and governor are lubricated by the oil from oil reservoirs
available in the pump and governor housings.
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The oil pump (Figs. 45 and 46) of the gear lype is attached

to the timing gear cover plate. -
_ The primary oil fiiter (Fig. 47) is of the edge type and is
litted to a bracket al the front end of the block. A stack of
discs 10 alternating wilh spacers /2 is assembled on shaft 2 so
as to form passageways some 0.07 to 0.08 mm wide passing
wherethrough is oil which is so separated from sediments. As.
sembled on square rod 4 is a stack ol cleaning blades 3 extending
into he passageways hetween dises /0. When shaft 2 with a
buill-in overrunning coupling is being turned by handle 6, bla-
des 3 remove the sediments from dises 6. On compleling a clean-
ing operation, handle 6 is to be placed so that it stands clear
of the generator belt,

The secondary filter (Figs. 48 and 49) featuring renewable
flilter element is intended to give oil a more thorough purification.
Filtering through the gaps between the cardboard discs of {he
lilter element and through the pores of the cardboard spacers,
oil is separated from engine gum and minufe particles resulting
from wear. ‘

The procedure of renewing the filter clement is as follows
(Fig. 48).

I. Back off holt 7, remove cover 5 with the boll and spring 8,
drain the filter of sludge and withdraw filter element 1. N

2. Rinse case 2 with fuel oil, insert a new filler element, turn
home plug 72, fill the filter with fresh oil and return cover 5
info its place.

The relevant procedure for (he filler of Fig. 49 is as follows.

. Remove cover 3, withdraw Tiller element 7, rinse the com-
partment in the hlock and the cover with fuel oil.

2. Insert a new Tilter ¢lement info the compar{ment, return
plug 2 info its place and fit cover 3.

2.4.7. Cooling and Warming-Up System

The'cnoling system is of the combination closed-circuit type
employing water as the coolant and relying for operation on
forced circulation in the cylinder heads and on the convection
of heat in the block. Jacket water is cooled in a special heat
exchanger.

.In the diesel engines of the stationary modification, the circu-
lation of jacket waler goes on in the lollowing way (Fig. 50)
Pump 8 delivers waler through a tube of manifold 7 inlo the
lower jacket of the eylinder head for cooling the hotlest parls such
as the exhaust passages, combusting chambers and injectors. Hot
water leaves the upper jacket and flows into radiator 7 through
thermostat 6. In the radiator, water is cooled down hy a fl(?\\-"
of air induced by a fan before returning into the pump. When the
jacket water temperature is below 70°C, the thermostat auloma-
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tically directs the outilow from the jacket back into the pump,
bvpassing the radiator.

The cylinder block is cooled by the outflow froni the cylinder
ltlead which cools down the cylinder heads in a uniform way duc
lo the convection of heat. The starting of the engine at subzero
(emperature can be facilitaled by incorporaling healer 8 into the
cooling system. To make {he engine limber ior starting, waler
is fed by pump 4 into the boiler of heater § wherefrom it reaches
(he jackets of the cylinder block and cylinder heads. On warming
up the liners and cylinder heads, water is returned to pump 4
through thermostat 6.

In the diesel engines of the shipboard modification (Fig. 51),
pump 7 delivers water into the lower jacket of the cylinder head
over a {ube of manifold 3. Hot water leaves the upper jacket and
lows into the expansion tank {hrough the jacket of manifold 3
and then reaches cooler 9 through a tube, being then cooled in
the cooler by outside water circulated with the aid of pump 10.
The outflow from the cooler is returned to pump 7. When the
jacket water temperatlure is below 70° C, thermostat 8 (this ap-
plies {o the 5/14 and 64 engines) automatically directs the oulllow
from the manifold jacket into pump, bypassing cooler 9. The cy-
linder liners are cooled down due o the convection of heat when
waler enters the block jacket from the cylinder head jacket. Never
cool the engine by outside water circulated directly through ils
jackets.

Bleed cock 4 in the exhaust manifold jacket serves to bleed
trapped air from the system and there are drain cocks in the
cylinder block jacket and the cooler as well as drain plugs in
the pumps which all serve the purpose of draining the cooling
system of water. The expansion {ank enables proiracted
operation of the engine without topping up the system
with water and provides a space for the water to expand therein
on leating.

The temperature of the waler outflow [rom the engine is
moiitored with the aid of a thermometer.

When the engine is bound to operate al subzero ambienl lem-
peratures, it is good practice to fill the cooling system with an
antifrecze which is a liquid with a low freczing point.

The water pumps found on the 5/12, 5/12-1, IC8 and JIC12
engines (Figs. 52 and 53) are of the rotary type and they are
attached to the timing gear cover plale. The journals of cach
rotor 2 (Fig. 52) arce scaled by packing 10 of the stuffing boxes.
A leak is ecliminaled by tightening gland 7/. If this does not
stop the leak, rencew packing 10 of the stuffing box. To thal end,
take down the defective pump from the engine and then proceed
as follows. Remove extension casing 8, wilthdraw rotor 2 from
steeve § and remove defective packing 10. Repack both stuffing
boxes, reassemble the pump and return it into ils place. For
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a partial repacking of a stuffing box, the pump needs not be
taken apart. Just loosen the glands and proceed with the job.

The water pump of the 5II12, 8T12, 10112, 112, T121, 1122 and
5I14 diesel engines (Fig. 54) is a cenfrifugal one, is fitted to
bracket 25 on the cylinder head and is driven from the crankshaft
through a V-belt. Pump shaft 3 is sealed with a seli-setting gland
comprising housing &, cup 16 with shell /5 and spring 4. The
cup is tightly fitting the shaft and pressed to the gland housing
by the spring. The gland housing is lapped to a circular pro-
jection on pump casing /. A defective gland will be betrayed by
a heavy leak from a bleed hole in pump casing I. The remedy is
to dislodge the pump from bracket 25, to remove impeller 2 and
renew the defective components of the gland.

The circulating pump the 5114, 816 and 6u engines are fit-
ted with (Fig. 55) belongs to the turbine type and is attached
to the timing gear cover plate. The pump is provided with a gear
drive and self-setting seals on the pump shaft. When impeller [/
is sct rotating, the water contained between the blades is induced
by the centrifugal forces to move towards the outer periphery
and into the discharge passage. Clearance A is adjusted by means
of shims /8 and clearance B, by shims /9. For replacing worn
components of the self-setting seal, cover 17 followed by impeller
I must be removed.

The outside water pump of the 5/14, 8/16 and 6u diesel engines
(Fig. b6) is of the centrifugal seli-priming type with a self-sctting
gland of the shalt; the pump is attached to the timing gear cover
plate and is actuated by gears. The suction and delivery ports
are found in the pump cover plate.

Spiral passage 19 provided in the pump cover plate within
the limits of the pumping chamber is of a depth gradually dec-
reasing from the centre, where the depth is a constant one, to
the suction and delivery ports. These ports are located above the
impeller axis and at a radius which is smaller than the radius
of that portion where passage 19 is running so that some water
is always leit in the pump chamber after the pump has been stop-
ped. If the water has drained from the pump, the latter must
be primed preparatory to starting. When the impeller is set ro-
tating, the waler filling the interior of the pump is impelled by
the cenfrifugal Torces lo move toward the periphery where il
fills spiral passage 79. Since the depth of this passage is a va-
riable one, the volume of water contained between the blades
varies at regular intervals, increasing at the suction port and
decreasing at the delivery port. The waler piston so formed, draws
in and expels air during each such revolution of the impeller.
On evacuating the suction pump of air, the pump starts sucking
and delivering water. The self-priming properties of the pump
depend on clearances A and B which must not exceed the values
specified in the drawing.
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The water cooler (Fig. 57) of the trumpet type serves the
purpose of cooling the circulating jacket water with outside water.
This water is passed through the tubes of heat exchanging unit 6
while jacket water is passed through shell 7, washing the tubes
irom the outside. Baffle plafes provided inside the shell lengthen
the path travelled by jackel waler. .

The thermostat (Fig. 54) of the bypassing lype automatically
maintains the jacket water lemperature at the requisite level.
When the jacket water temperature is below 70°C, thermostal
valve 19 is closed so thal water flows info the water pump through
bypass valve 2/, bypassing the radiator (or the cooler). When
{he water temperature increases to between 80 and 86° C, the pres-
sure inside bellows /7 builds up, causing the bellows to expand
so as to uncover thermostat valve /9 and close bypass valve 2/.
This directs the flow of water info the radiator (or the cooler).
The thermostat valve is provided with a small hole for bleeding
the air trapped in the system and preventing air locks when the
system is being filled with water. .

The heater (Fig. 58) serves the purpose of making the engine
limber for starling at subzero ambient temperatures. Boiler 3 is
connected to the delivery side of pump 10 by a hose and union /5.
The turning of hand crank /7 causes pump 8 lo feed fuel oil to
hurner 4 through line /4; the burner atomizes fuel which is then
ignited with the aid of a heater plug. Hot gases are induced by
fan 13 to flow along the boiler towards port /8. At the same
time, pump 10 delivers coolant from the engine into the boiler.

The procedure of selting the heater info operation is as fol-
lows.

1. Make sure hand crank I/ rotates freely, open the fuel shut-
off cock and turn on the heater plugs.

2. As soon as the coil of the pilot unit becomes cherry red,
start cranking the hand crank without turning off the heater
plugs. Turn off the heater plugs only when the sound of the
flame is heard from the hcater and proceed with the cranking at
a rate of between 40 and 60 rpm until the coolant temperature
is between 60 and 70° C. Remove the hand crank when the engine
is under own power.

Important! The heater must be used only if the cooling system
is filled with antifreeze; if water is used in the system, the freez-
ing of the boiler and pump are likely to occur even if the engine
is in operation.

2.4.8. Inlet and Exhaust Systems

The inlet system consists of an inertia-type air cleaner with
an oil bath (Fig. 59) or of gauze strainer with an inlet pipe-
or just of a gauze strainer; the components of the exhaust system
are an exhaust manifold and a silencer (Fig. 60).
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2.4.9. Electrical Equipment

The cleetrical equipment is used for slarting the engine by
micans of {he starier molor operaled from the storage battery.

On the engines of the shipboard modification, a double-wire
clectrical system is used (Figs. 61—63) and the electrical system
used on the stationary cngines is a single-wire one (Figs. 64
and 65) wherein serving as the ear{h return are metal components
ol the engine.

Starter motor 4 is a d. c¢. series-wound clectric motor fitted
with a solenoid-operated drive mechanism and deriving current
from the slorage battery. When starter motor switch 9 (or 8 in
Fig. 63) is turned clockwise into its first position, this connects
heater plugs 6 and pilol unit 7 {o the circuit. A further rotation
of the switch until it comes abulting againsl a stop energizes
the winding of control relay /0 (9 in Fig. 63) and also energizes
both holding winding / and operating winding 2 of the solenoid.
The solenoid armature is moved by the magnetic field so that
a system of levers linked up with the armature brings the pinion
ol the starter motor in engagement with the gear ring of the
flywheel and then closes movable contacl 8 which energizes the
windings of the starter motor. The starter motor armature is set
rotaling, cranikng the engine. As soon as the engine picks up
the cycle, the starter motor switch is released with the result
that {he confrol relay and starter motor windings become de-
cnergized, and he pinion is disengaged from the flywheel gear
ring by a spring.

Heater plugs 6 arc installed in the cylinder heads {o facilitate
the starling of the engine.

Pilot unit 7, series connected to the heater plugs, provides
a means of monitoring the operation of the plugs. A discontinuity
in the circuit is betrayed by the coil of the unit failing {o glow.
This calls for restoring continuity or replacing the defective heater
plug by a spare one.

Generator /3 (/4 in Figs. 64 and 65) is inlended to cater for
the charging of the storage battery when the engine is in running
condition.

Generator-regulator 72 (/3 in Figs. 64 and 65) automatically
connects the generator to, and disconnects from the load: main-
tains the voltage at a consiant level and serves as a protection
against overloads. It incorporates three automatically operating
devices mounted on a common panel which are a voltage regu-
lator, a current regulator and a cutout relay.

Noise filter /4 (Fig. 63) is a means of suppressing interference
to radio reception.
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2.5. INSTRUMENTS

Installed on cach diesel engine to monilor ils operation can
be a tachometer, a hour meler, an oil pressure gauge, water and
oil thermomelers, an ammeter or voltmeler.

The tachomeler is an instrument indicating the rpm of the
engine. On the 5I12, 8I12, 10112, bI14, 1112, T121 and I122 diesel
engines no tachometer can be Tound. The maximum idling speed
is sel by turning home the governor handwheel or, alternatively,
a frequency meler can be used to monitor this speed.

All the nstruments are subject to check-up once a year.

2.6. PREPARING THE DIESEL ENGINE FOR OPERATION

2.6.1 Erection of the Diesel Engine

1. Remove the rust-preventing coating from the engine as
outlined in Section 3.18.

2. Place the engine on a rigid bedframe and secure in place
by bolls; the two of the Dbolls arranged diagonally must be of
the dowel type. The distance between {he bolt hole cenires will
be found in Table 2.

Table 2
Diesel | ‘ 5 TR
eene ”n,",'”ﬂ] 20 ape | sme l%f’f 9, ﬂn-'_'ls".' il 5114 ";f}{{; 0116
reference naz :
|
A 344 344 | 344 295 295 295 | 295 295
B 182 186 200 159 205 213 | 220 260
C 294 294 294 250 371 371 304 304
12 — — — — — —_— 304 304
o1 16 16 16 13.5A 13.5A 13.6A 13.6A 13.5A
2 16A 16A 16A 13 13 13 13 13
73 . N : — | 13 13
24 16A 16A 16A 13 13 13 13 13
25 16 16 16 13.5A 13.6A 13.5A 13 13
26 — — — === = - 13.5A 13.5A

The engines of the flangeless version are connected to the
driven machine by a box-and-pin coupling which must be fitted
to the shaft of the driven machine.

Bring the shaft of the engine and that of the driven machine
into alignment accurately within the limits specificd in Table 4,
and sccure the driven machine to the bedframe.

Shaft-aligning procedure. Check the shafls for radial and an-
gular misalignments and eliminate the defect, if any. A radial
misalignment is one when the shaft axes are parallel but out of
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line. An angular misalignment is one when the shaft axes are
out Qf line angularly in any plane. '
FFor checking the shafts for radial and angular misalignments
proceed as follows. ’
1. Place index 5 (Fig. 67) opposite bracket 1.
2. Set the clearance between the end faces of screws 2 and 4
and bracket 7 anywhere between 0.5 and 0.8 mm. ‘
3. Turn the flywheel and coupling through 180 degr. and check
the clearances. Hall of the difference between the clearances
measured from screw 2 to bracket / gives the radial misalignment
and the difference between the clearances measured from screw 4
to bracket I gives the angular misalignment within the length
equal to twice the distance between {he axis of the shaft and that
of screw 4 in the vertical plane (said distance is 340 mm). L
Repeat the above procedure and check the radial and angular

misalignments in the horizontal plane; enter the resulis into
Table 3.

Table 3
ACTUAL MISALIGNMENTS OF SHAFTS (Example)
'g 5 | | =l a
L 4‘;—)' 0 ' é LA )
B 5= D o2
Place of measure- | o z. 3‘5 Radial misalign- jEN —Zg Angular misa-
ment £ 5. 5%’ ment, a/2 °es5T | B0 lignment per
s7B |2 =ne | g9 metre, b/0.34
559 |25 559 |£5
CEE |GBEx C85 |Aaza
. Vertical plane:
top 0.8 0.3 0.5 0.05
bottom 0.5 0.3 —— =10.15 e 0.05 = = 0.147
2 0D 0.34
Horizontal plane:
at right 0.75 0,15 0.7
at left 0.60 | 016 | === = 0.075 oio | oa | 22— g
| 2 ' 0.34
Table 4
B ALLOWABLE MISALIGNMENTS OF SHAFTS
Type of misalignment (?l‘nczgrngna%itlé(; Af‘[er pe}-iod
major overhaul k] SENASE
Max@mum radial misalignment, mm 0.1 0.2
Maximum angular misalignment, mm 0.1 : 1000 0:25 : 1000

.As' it will noted from the example of Table 3, the radial
misalignment is 0.15 mm and the angular one in the vertical
and horizontal planes is 0.147: 1000 mm and 0.411: 1000 mm,
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respectively, thus exceeding the allowable values. To bring these
algnments within the limits specified, some of the shims placed
under the driven machine must be removed and the driven
machine must be somewhat displaced in the horizontal plane.

The shafts must be checked for alignment also after installing
the plant on the foundation.

The flanged diesel engine can be coupled to the driven machine
by means ol an internal gear coupling or any other coupling of
the rigid-flexible or flexible type. For accurate alignment of the
shafts, the flange of the engine and that of the driven machine
must be machined with a requisite precision.

2.6.2 Fitting Instruments

The instruments included into the standard equipment of the
engine must be fitted so that the following requirements are
being met:

1_ Fit the transmitters of the pressure gauge, water and oil
thermometers strictly in those places which are indicated in the
diagram of the cooling and warming-up system (Fig. 50) and
that of the lubricating system (Figs. 43 and 44).

2. Run the capillary tubing so that the radii of their bends
are over 50 mm, and secure {he tubes in place by clips so as to
avoid dents.

3. Twist the lead connecting (he tachometer transmitter to
the indicator from three strands each of a cross scction not
undre 1 mm?.

2.6.3. Instaliation of Heater

Secure {he heater to the frame, connect all its lines fo the
engine cooling system in accordance with the diagram of Fig. 50,
i. e,

__ connect the inlet of pump 10 (Fig. 58) to the line placing
the radiator lower branch pipe to the engine water pump, using
a T-piece;

" connect the outlet of branch pipe I of the heater boiler
{o the jacket of the unit;

—— “connect the heater fuel pump to the engine fuel tank, using
a tube with a shut-off cock.

Connect the heater plug switch and the healer plugs as in-
dicated in the wiring diagram of Figs. 64 and 65.

Fit the heater on ihe engine so that the outflow of hot gases
leaving port /8 (Fig. 58) reaches the oil sump and warms up
the oil therein. To provide for a more complele ulilization of the
heat of gases, it is good practice to cncase the engine sump so
that the casing surrounds the oil bath in the sump. The sump
casing must be provided with pipes serving as gas inlet and
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outlet. The casing must be made of a size which leaves a cle-
arance hefween same and the smmp al least 70 mm wide but at
the top of the casing this clearance must be kept at a minimum.
The outilow of the gases from the heater must be connected to
the sump casing by a rigid pipe between 200 and 400 mm long.

2.6.4. Installation of Exhaust System

For disposing of the exhaust, a special pipe must be made
with an inside diameter of at least 35 mm and a length not over
2 m. This pipe is connecled to the exhaust manifold with a mini-
mum number of bends. The length of this pipe running within
the limits of the engine room must be coated with a thermal
insulation, and a drain plug must be provided at the lowermos!
point of the pipe for draining condensale. Connect a silencer to
the pipe (when the diesel engine delivered with a silencer) and
fasten on the rack. Connect a pipe with an inside diameler of
at least 30 mm to the silencer union so that the exhaust escapes
into the atmosphere bul no water can enter the ¢xhaust system.

2.6.5. Installation of Electrical Equipinent

The ammeler, capacitor and aufomatic circuit-hreaker must he
fitted on a common instrument pancl. The hookup must be made
in_accordance with the wiring diagrams of Figs. 61 through 65,
using copper leads of preferrably the following cross sections
(mm?): '

— storage ballery to slarler motor circuit:

2y and 4u cngines, 35;
6u engine, 70;

-— healer plug circuit, 10;

— generator and generator-regulalor circuits, 4;

-— other circuits, 1.5.

3. SERVICE INSTRUCTIONS
3.1. SAFETY RULES

3.1.1. Authorized lo altend to the diesel engine are only those
persons who have received special (raining, have been briefed
on salely rules and have passed a test confirming their knowledge
of the Tundamentals of engincering and of this publication, '

3.1.2. Never louch any rotating part of the engine by hand
or tool and never repair the engine in running condition.

3.1.3. Never use open fire as a source of light while filling the
engine wilh fuel or oil; eliminate any leak of fuel or oil without
delay. '

3.1.4. Use periable low-voltage lamps (not above 36 V) for
lighting purposes.
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3.1.5. Install the engine in a clean, weil lighted and ventilated
engine room wherein a fire extinguisher is provided; keep the
cngine room lidy.

3.1.6. Never keep inflammables in close proximity to the ex-
haust pipe.

3.1.7. Hoist the engine with the aid of lifting fixture /4 only
(Figs. 7,9, 13,15, 17 and 19).

3.1.8. Use, when repairing the engine, only those tools which
are in good working order.

3.1.9. Place guards at all rotating parts such as pulleys, fan,
flywheel, etc.

3.2. GENERAL

3.2.1. Outlined hereinafter are the duties of the attending per-
sonnel.

1. Good knowledge of the design of the units and components
of the engine and of the purpose they are serving is a must.

2. The engine operator must be a good hand in attending the
engine in the correet way as outlined in this publication under
various conditions.

3. The engine operalor must he a good hand in trouble-shoot-
ing ihe engine within a short inferval and climinating ihe defect
without delay.

4. Use clean fuel and oil of the grades specilied in this pub-
lication. The fact that the iucl and oil used conforms to the stan-
dard should be acknowledged by a certificate lilled out at the
fuel depot.

5. Service the cngine and carry oul all the preventive main-
tenarnce.

6. The engine operator must be versed in, and adhere lo, {he
safety rules and fire-preventing regulations.

7. Keep the engine and engine room lidy.

8. Keep the engine log-book in an orderly manner from shift
to shift.

3.2.2. The points to be observed in order to keep the cngine
in good running order and ready for starting at all times arc
as follows:

. Keep the level of oil in the sump, governor and pump within
the prescribed limits; the same applies {o the level of water in
the expansion tank or radiator; keep an adequale amount of fuel
in the fuel tank.

2. Keep the slorage ballery charged and cxercise care that
no discontinuities exist at the terminals and joints of the electric
circuit.

3. Keep the engine securely held down {o the bedframe, all
the manhole covers and caps closed and the holts locked (where
this is required}.
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4. Keep all the inslruments in good repair.

5. Use clean vessels for filling the engine with fuel and oil;
fill through a funnel with strainer and exercise care that no water
enters the fuel and lubricating system.

6. Drain the fuel tank of sludge at regular intervals throughout
the period the engine is in service.

7. Fill the cooling system with what is called soft water con-
taining potassium bichromate in an amount of 2 g per liter
of water (GOST 2652—71). It is good practice to use clean rain
water or melted snow in the cooling system. Fill the system
through the lilling neck of the expansion tank or that of the
radiator and close the neck after filling.

8. At subzero ambien{ {emperatures is is good practice to use
antifreeze in the cooling system.

3.3. PREPARING FOR MAIDEN STARTING

3.3.1. Remove the coat of rust preventer from the engine.

3.3.2. Make sure the engine is well secured {o the bedframe
and properly coupled to the driven machine.

3.3.3. Make sure all the auxiliaries are nounted on the engine
in a secure way.

3.3.4. Disconnect the load.

3.3.5. Fill the fuel tank with fuel of the grade specified for
the given ambient temperature. Open the fuel shut-off cock and
hand-prime the fuel system so as fo cnable {rapped air to escape
through the bleed screws provided in the filter and fuel pump.

3.3.6. Fill the sump with oil, pouring same through the brea-
ther, so that the oil level is at the lop mark on the oil level
gauge.

3.3.7. Fill the governor with oil so that its level is at the top
mark on the glass of the level gauge; fill the pump with oil so
that its level is at the check hole.

3.3.8. Fill the bath of the inertia-type oil filter so that its
level is at the check hole.

3.3.9. Fill the cooling system with soft water containing po-
tassium bichromate so that the expansion tank or radiator is
filled to 75—809, of its capacily. Warm up the water and oil
to not over 80°C preparatory lo the filling il the ambient tempe-
rature is under 8 C. Use healer 8 (Fig. 50) on {hc engines of
the stationary modification.

3.3.10. Prime the oulside water pump on the 5/14, 814 and 6y
engines and open the cocks in the suction and delivery lines.

3.3.11. Hand-crank the engine and make sure it rotates freely.

3.3.12. Check the valves for correct clearance, meastring same
between the valve stem and rocker arm, and make sure the
action ol the fuel pump rack and governor leverage is not
sluggish.
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I wulphur Hfigl_jll-‘\\(;llpmlr Foreign-made cquivalents of fuel oil
BTN i -1 I
emnpaera *,( ST 47 9— - B =
" 73 \Lv(;rt1lj1uE[LIEII-Ollll Spees Crand Country
oil | I R
I | : | Y B S
Zero JC DEF-2402-B [ 47/0 DIESO Great
and ahove Jits 1S-10003 - Brilain
) ) ’ Greal
Britain
ASTM D 2D USA
A 975-63 prand 3 USA
o Great
-10003 — B
15100 Brilain
—20° — 3 ASTM D 1D USA
7 975-68
an—d—[ﬂ?)]g(ge — 3c SAE brand 2 USA
and above -
° - VV-F-800 DF-A
n;:a%der & 3-GP-6¢ type A Canada
a—50° @ — A SAE brand 1 USA
and above VV-F-800 DF-A \USA
‘ 3-GP-6c type A Canada

i i cari i Ive clea-
3.3.13. Lubricate the rocker arm bearings and tlle_ va 5
rance adjusting screws with lube oil; lubricate the tips of valve
t ith fuel oil. )
’ erg.SBYA:. Check the storage battery for correct charging.
3315, Make sure no foreign articles (waste, tools) are pre-
sent on, or in close proximity to, the engine and the driven

machine.
3.4. RUNNING AND TUNING

3.4.1. Starting Procedure

34.1.1. Set the fuel rack control handle into a position for
dehg.ir.}l]:z Set the governor handwheel info a position corres-
ronding to the starting speed of the engine by turning Um hand-
wheel into the maximum speed position and then backing it off
through 3 to 5 revolutions. Engage the cnn'lp_ress{[:1‘1-rf;l_celsc- gear
on the 2u and 6u engines by turning handle 7 (Fig. 23). _

3.4.1.3. Turn the starter motor swilch (shown at 9 in Figs. 61,
62. 64, 63 and at 8 in Fig. 63) clockwise into the first pnmhq_n
de;;ignatcd “HEATER PLUGS" ‘(CBe‘{H), this turns on the heater
plugs, and wait till the coil ol pilot unit 7 is cherry red. '

34.1.4. Turn the starter motor switch into the end most posi-
tion labelled “STARTER MOTOR” (ctapTep) with the result that
{he starter motor becomes energized.
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3.4.1.5. Crank over the engine, releasing the compression-re-
lease gear after a few revolutions of the crankshafl on the 2u and
6u engine, and {urn off the starfer motor as soon as the engine
picks up the cycle. Turn off the heater plugs only afler the engine
is steadily under own power.

A point to be noted is that the cranking period must never
exceed 15 s and, if during this period the engine fails to pick
up the cycle, the starter molor must be decnergized. Recranking
is allowed after a break lasting between 1 and 2 min. Three
abortive attempls in succession to start the engine call for trouble-
shooling the engine and climinating the defect.

3.4.1.6. Check the oil pressure which must be at lecast
0.5 kg/cm? when the engine is running at minimum idling speed
or somewhat higher it the engine has not yet warmed up. Make
sure ithe water pumps are operaling satisfactorily (inalfunctioning
is betrayed by the jacket water {emperature) and that there is
no abnormal noise and knocking. Stop the engine if a defect
is noted.

3.4.1.7. Warm up the ecngine at stable continuous speed so
that the oil temperature is between 35 and 40° C and the water
temperature is between 40 and 50° C, gradually increasing the
load at this stage.

3.4.1.8. Increase the load to the rated value and then set the
specd at continuous rpm by manipulating with the governor
handwheel. [ncrease the load as gradually as possible.

3.4.1.9. Maintain the cngine load at notl over 759, of the con-
tinuous output for a period between 40 and 50 h after the maiden
starting for the sake of exlending the service life of engine com-
ponenls and facilitating the running-in thereof, alter the first
5 to 10 running hours, lighten up the nuts of the cylinder hcads
and other parts. Change oil again after 40 to 50 running hours,
changing the filter element of the secondary filter and washing
the primary filler at the same time.

3.4.1.10. The above procedurc of preparing and starting the
engine also applies to all those cases when the engine is started
after a protracted shutdown period.

3.4.1.11. The starting of the engine in good repair alter a down
period inside 10 days does not call for handling the engine in the
same way as before the maiden starting.

3.5. ATTENDING TO THE RUNNING DIESEL ENGINE

3.5.1. Take the reading of the instruments when the engine
is in running condilion; watch the level of water in the expansion
tank or radiator; watch the levels of oil in the sump, fuel injection
pump housing and governor; watch the level of fuel oil in the
fuel tank.
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359 Never allow the temperature of the coolant at the outlet
irom the cngine, the lemperature and pressure of oil to exceed
(he values specified in Section 2.2. ‘

353 Maintain the level of oil in the sump and governot
above ihe lower mark on ihe oil gauge or sight glass.

3.5.4. Give particular atlention to the level of oil in the sump
and governor when the engine is bound to operate under the
condilions of protracted list or trim. ' _ »

3.5.5. Inspect the joints belween engine unils as well as those
in the cooling, lubricating and fuel system lor minor leaks in il!c
form of droplets, which are likely to occur \}'hCH ﬂlu engine is
in running condition, and eliminate the defect by tightening the
relevant nuts or bolts or by replacing the defective gaskel during
the next servicing of the engine.

356, Never overload {he engine without good reasons and
avoid protracled idling which may result in a stuck nozzle valve
or in the carbonizing of piston rings.

3.6. SHUTTING DOWN
3.6.1. Routine Shutting Down

3.6.1.1. The procedure of a routing shutting down is as fol-
lows: o
disconneet the load and give the engine an idling run at
a speed between 1000 and 1200 rpm for three to five minules;
— reduce the speed to the minimum and cut out the delivery
of fnel, using the fuel rack control handle;
_when the engine is at rest, return the fuel rack control
hardle inlo the running position.
3.6.1.2. Never stop the engine by turning off the fuel shut-olf
cock in the fuel-delivery line or by engaging the compression
release gear. o
3.6.1.3. Inspect and wipe dry the engine, climinate all defects
noled in the course of running, tighten leaky joints.

3.6.2. Emergency Shutting Down

3.6.2.1. Shutting down the engine in emergency is justified
in {he following cases: o ‘ .

— abnormal noise and knocking in running condition;

— {he temperature of water and oil exceeding the limits spe-
cified in Section 2.2; ) ) y

— {he pressure of oil at continuous speed is under 1.5 kgfem?;

— persistently smoky exhaust; i

_increase in the crankshaft speed above 1950 rpm on the

(016, 10112, 1122 engines and above 1650 rpm on the rest of
models.
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3.6.2.2. For the emergency shutting down of the engine, use
handle 4 (Fig. 39) or /1 (Fig. 40) or 80 (Fig. 42) of the fuel
pump control rack. In the event of racing, proceed as outlined
in Item 3.8.9.

3.6.2.3. Alter an emergency shutting down, disconnect the load
from the engine and crank same {hrough 2 or 3 revolulion.

3.7. RUNNING IN COLD WEATHER

The instructions which [ollow are applicable to those periods
when the engine is operated at ambient {emperatures below 8° C.

Preparatory to running the engine in cold weather proceed
as follows:

3.7.1. Drain and rinse the cooling, fuel and lubricating sys-
tems; fill the fuel and lubricating systems with fuel and oil of
the grade specificd. In the cooling ‘system, it is good practlice
to use an antifrecze, preferrably grade 40 or 65 ethylenc glycol
mixture to GOST 159—52 with a freezing point of —40°C and
—60° C, respectively, the former being yellow and the latter
orange in colour. If no antifreeze is available, the alternative
is water heated to not over 80°C filled with which is the system
immediately before starting the engine.

Use can be made of antifreezes of foreign make such as those
of the grades: MIL-E-5559 and MIL-D-8243A (USA) or BS-3150
brand AL-3 (Great Britain).

Since ethylence glycol mixlures are poisons wash the hands
alter handling them.

Fill the system with cold antifreeze in an amount which is
940, of the total capacity of the system. Top up the level with
waler, provided no leaks are present.

3.7.2. Charge the slorage battery and add electrolyte so as
to obtain a specific gravity specified for cold-weather opera-
tion.

3.7.3. Connect the heater to the engine, check the heater and
thermostat for operation.

3.7.4. Reduce the rate of air flow through the radiator and
heat-insulate same on the engines of stationary modification so
as to be able o maintain normal operating temperature of the
engine.

3.7.5. Heat-insulate the fucl tank, fuel filter, fucl lines and
storage battery.

3.76. Warm up the engine before starting, never crank the
engine cold.

3.7.7. On shutting down the engine, drain it of water (if wa-
ter is used) and oil. On draining water, crank the engine a few
times so as to be sure that water is left in the system and leave
the drain cocks open.
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3.8. TROUBLE-SHOOTING CHART

Cause

Remedy

12,

13.

14.
15.

16.

381. Engine Fails to Start

. Fuel tank dry; fuel shut-off cock

closed

. Fuel injection pump dry due to

blinded or damaged line or clogged
filter

. Air trapped in fuel system

. Fuel feed pump fails to deliver

due to stuck or worn piston or
valve

. Plunger, tappet or delivery valve

stuck; spring of plunger or valve
broken

. Injector nozzle valve stuck

. Delivery lines damaged or tube

nuts loose

. Fuel pump rack action sluggish
. Delivery advance set wrongly afler

repairing pump

. Poor fuel atomization

. Water in fuel or combustion cham-

ber (droplet of water gush from
heater plug holes when engine is
cranked with heater plugs removed)

Compression in cylinders {oo low
(betrayed by easy cranking of en-
gine or ascertained by means of com-
pression lester)

Slarter motor fails fo operate

Storage battery has run low
Engine not limber for starting due
to cold weather

Coils of heater plugs cold

1. Fill tank with fuel oil; open cock

2o

12.

13.

14.
15.

16.

Wash fuel lines and filter; blow fuel
lines with compressed air, if com-
pressed air is available; renew da-
maged lines

. Purge system of air; eliminate in-

leakage of air

. Wash piston and valves, check

springs for tension, renew worn com-
ponents

. Renew plunger and barrel as a pair

or valve and valve seat as a pair;
renew spring

. Locate and remove from engine ino-

perative injector, wash nozzle body
and check injector for atomization;
renew defective nozzle body

. Renew defective line and tighten

up nuts

. Eliminate defect
. Adjust delivery advance

. Locate defective injector and renew

same

. Drain system of fuel contaminated

with water and fill system with fresh
fuel (before filling system, allow
sediments contained therein to setile
down); tighten nuts of cylinder heads
and exhaust manifold; if said tigh-
tening does not stop ingress of wa-
ter, renew gaskets in cylinder heads
and exhaust manifolds; check cy-
linder heads and block for fractures
See below

Check hookup for condition, conti-
nuity and correct connections; check
starter motor switch and motor it-
self for condition; eliminate defect
Recharge battery
Warm up engine

Eliminate discontinuity in heater
plug circuit; wash plugs in benzine
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Table 6. Continued
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. Pump units

Cause

Remedy

3.82. Engine Runs Irre
to Attain Rat
1

. Air trapped in fuel system
. Plunger, tappet or delivery valve

stuck; spring of plunger or valve bro-
ken
deliver fuel nonuni-

formly

. Poor atomization of fuel
. Delivery lines damaged or tube nuts

loose

. Delivery advance set wrongly
. Plunger and

barrel or valve

and valve seal worn down

. Compression in cylinders too low
. Air cleaner clogged badly

383. Compression i

. Springs of inlel exhaust valves either

broken or weak

. Valve clearance is nil
. Sluggish action of valves in valve

guides
. Inlet and exhaust valves leak iu seats
. Piston rings carbonized (betrayed

by low output, high fuel and oil
consumption, smoky exhaust
and smoke ejected from breather)

. Piston rings, pistons and cylinder

liners badly worn
3.84. Noisy Oper
Muffled Pinking

. Excessive delivery advance
. Continuous

load applied without
warming up engine properly

Metallic Noise

. Valve striking against piston crown

(noise heard at top of cylinder, being
particularly distinel at cylinder head)

. Sonorous noise at top of block origi-

nating due to wide clearance between
small end bushing and piston pin
(clearly perceptible when increasing
engine speed)

. Hammering noise at bottom of cylin-

der block due to main or crankpin
bearing either molten or badly worn

. Chattering noise due to worn pistons

and cylinder liners heard all the way
down cylinders

2

28

n Cylinder Too

1

2
3

4
5

6

1

3

4

)

6

~No [ w

gularly and Fails
ed Outlput

. See above
. See above

. Adjust pump units so lhat they deli-
ver fuel uniformly
. See above

. See above

. See above

Renew worn plunger and barrel as a
pair or valve and valve seat also
as a pair

See below

Wash air cleaner

Low

. Renew spring

. Adjust valve clearance
. Lubricate valve stem with fuel oil

. Grind valves

. Remove carbon deposils and soak
pistons and piston rings in kerosene
so that rings regain mobility in groo-
ves (avoid removing rings from pis-
ton)

. Renew worn components

ation of Engine

. Retard delivery
. Reduce load and apply continuous

load on warming up engine

. Suspect engine and eliminate de-

fect
. Renew worn components
. Shut down engine without delay

and renew bearing shells

. Renew worn components

Cause

w e —

—_—

1.
2.

. Inadequate delivery advance |
. Engine overloaded
. Amount of [uel

. Defective

. Compression in cylinders too low
. Timing gears fitted wrongly affer

. Ingress of surplus oil into combus-

. Water in fuel or combustion chamber

Table 6, Continued

Rcinedy

3.85. Smoky Exhaust

Black Exhaust |

delivered differs
from cylinder to cylinder
injector  (low

afterdripping,

injection
pressure, stuck noz-

zle valve)

repair
Blue Exhaust

tion chamber due to:

a) oil level above top mark on oil le-
vel gauge;

b} piston rings carbonized or worn;

c) excessive  pislon-to-liner  clea-
rance

White Exhaust

4.

3.8.6. Smoke Ejected

. See Item 3.8.3. Paras 5, 6
. Tube 22 (Fig. 21) blinded

|2

387. Exhaust

Incomplete combustion

of  fuel |
(black exhaust) ‘

1. Adjust delivery advance
)
3. Adjust pump units for uniform deli-

Reduce load

very
Adjust injection pressure or renew in-
jector (or just nozzie body)

. See above
. Fit timing gears according to marks

a) drain surplus oil

b) see above
¢) renew worn components

. See above

from Breather

Clean tube

Too Hot

See above under «Smoky Exhaust»

3.88. Engine Overheated

. Cooling system malfunctioning

. Lubricating system malfunctioning

L.
2.

See under «Maintenance of Cooling
System»

See under «Maintenance of Lubrica-
ting System»

3.89. Racing of Engine

For stopping engine, shut oll fuel delivery without delay, blind supply of air
by closing inlet of air cleaner with rag, canvas, etc. and apply as high a load as pos-
sible

Action of fuel pump rack sluggish
or breakdowu of governor

Pump plunger stuck in position
of maximum delivery

1,
2,

Check pump and governor; eliminate
defect
Renew plunger and barrel as a pair
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3.9. MAINTENANCE

The maintenance of the diesel engine is aimed al keeping samc
invariably in good working order, eliminating all the defects in
good time and reducing wear on componenils. The engine is
subject to maintenance every shiff, every 200—600 running hours
and after a certain period in service before first overhaul.

3.10. SHIFT MAINTENANCE

3.10.1. Inspect the engine for visible defects, listen to the way
the engine is running, wipe clean of dust and sludge, eliminate
all oil, fuel and water leaks.

3.10.2. Check the sump, speed governor and fuel pump for
oil level and top up the oil, if necessary.

3.10.3. Check the fuel tank for fuel level and top up the fuel,
if necessary.

3.10.4. Top up the level of water in the cooling system.

3.10.5. Turn the primary filter rod through two or three revo-
lutions while the engine is hot.

3.10.6. Lubricate the rocker arm bearings, top ends of push-
rods and valve stems (this applies to the 5/12, 5J[2-1, 5112, 8112
and 10I12 engines).

3.11. MAINTENANCE EVERY 200 RUNNING HOURS

3.11.1. Complete all the operations envisaged by the shift ma-
intenance procedure.

3.11.2. Change the oil in the lubricaling system, renew the
filter element in the secondary filter and drain the oil filters of
sludge.

3.11.3. Wash the filler element of the fuel filter.

3.11.4. Check the stuffing boxes and glands of the water pumps
for leaks.

3.11.5. Tighten the holding down bolts of the engine and those
of the auxiliaries.

3.11.6. Wash the inertia-type air cleaner and change the oil
in its oil bath.

3.11.7. Lubricate every 100 running hours the tachometer drive
on the 5/12, 5/12-1 and 5I12 engines and also lubricate the waler
pumps bearings, using grease cups /4 (Fig. 54).

3.11.8. Check the engine speed controls and the engine shut-
down controls for operation.

3.11.9. Check the drive belts for tension.

3.11.10. Adjust the valves clearances on the 2u engine.

3.11.11. Test the injectors for nozzle valve lifting pressure
(this applies to the first 100 running hours).
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3.11.12. Tighten the cylinder head nuis, check and adjust the
valve clearances (this applics lo the first 100 running hours).

3.11.13. Turn the inlet and exhaust valves through 90 degr.
clockwise around their axes.

3.12. MAINTENANCE EVERY 600 RUNNING HOURS

3.12.1. Complete all the operations cnvisaged by the mainte-
nance procedure after each 200 (100) running hours.

3.12.2. Wash the lubricating system, tappet compartment and
the top surface of the cylinder heads with the valve gear; clean
the bore of tube 22 (Fig. 21).

3.12.3. Descale the cooling system.

3.12.4. Check the crankpin bearing bolts for the locking of
nuts.

3.12.5. Remove carbon from the injector nozzle bodies and
adjust the nozzle valve opening pressure; in the case of afterdripp-
ing or a stuck nozzle valve, give the nozzle bodies a wash.

3.12.6. Check the pumps for correct delivery advance and re-
adjust the advance, if necessary.

3.12.7. Check the brushes of the generator and those of the
starter motor; blow off the generator and starter molor so as to
remove the dust accumulated therein.

3.12.8. Lubricale the generator bearing every 1500 running
hours.

3.9.3.9. Wash the heater plugs in benzine.

3.12.10. Check the shaft of the engine and that of the driven
machine for alignment.

3.12.11. Tighten the cylinder head nuls in the order shown
in Fig. 21; in tightening the nuts, apply a torque of 20 kg-m.

3.12.12. Adjust the valve clearances.

3.12.13. Check the inlet and exhaust valves for leakproofness
and grand them, if necessary, every 2000 to 2400 running hours.
This applies to the engines bound to operale under arduous con-
ditions such as frequent overloads, dust-laden atmosphere, high
ambient temperature.

3.13 MAINTENANCE AFTER PERIOD IN OPERATION
AND BEFORE FIRST OVERHAUL

3.13.1. Complele all the operations envisaged by the mainte-
nance procedure after each 600 running hours.

3.13.2. Take down the cylinder heads and clean the combus-
tion chambers of carbon.

3.13.3. Check the inlet and cxhaust valves for leakprooiness
and grind them, if necessary.

3.13.4. Withdraw the pistons integrally with the connecting
rods; remove the timing gear cover plate; withdraw the crank-
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shaft; clean components of carbon and lacquer; clean and wash
all passages.

3.13.5. Make sure the piston pins are securely fastened in the
pistons and that the snap rings do not rotate.

3.13.6. Inspect the cylinder liners and roller bearings (this
applies to the 5J12, 5J/12-1, 5I12, 8112 and 10T12 engines) and also
inspect the crankpins and main journals of the crankshaft. Renew
components showing rapid wear for some reason or other.

3.13.7. Check the water, fuel, feed and oil pumps.

3.13.8. Take apart the generator and starter motor, elininate
all defects, lubricate and reassemble.

3.13.9. Check the pump plunger and barrel as well as the
delivery valve and valve seat for tight fit, if necessary; renew
pairwise those components which lack tightness; adjust the fuel
pump.

3.14 MAINTENANCE PROCEDURES

3.14.1. Maintenance of fuel syslem. Observe cleanness during
the job of maintaining the fucl system. Apply blanking off plugs
or clean adhesive tape {o all unions and tube bores of the lines
disconnected from the fuel injection and fuel feed pumps, injectors,
fuel filter or otherwise dirt may enter the system. Give all the
components a thorough rub and wash in fuel oil before reas-
sembling the system.

Never allow air to enter the system when the engine is in
running condition. To that end, keep the fuel line unions leakproofl
and top up the fuel tank in good time so as to avoid it running
dry. Purge the system of trapped air by priming the system with
fuel, using the hand-operated pump, provided all the bleed screws
on the pump and filter have been opened. Back off screw &
(Fig. 31) on the filter and prime the system until fuel is issued
free of air bubbles, turn home the bleed screw of the filter and
then back off bleed screw /4 (Fig. 32) or bleed screw 34 (Fig. 35)
of the fuel pumps and prime the system until it is free from air.

Loss of power, smoky exhaust and irrcgular running are signs
indicating that malfunctioning are either injectors or fuel injection
pump units. Preparatory to diagnosing the trouble, make sure the
fuel feed pump delivery pressure is anywhere between 1.3 and
1.6 kg/em®. An injector or pump unit at fault is located on the
engine running at no-load or a load which is between 50 and 759
of the continuous one by cufting out injectors or pump units one
alter another (this is achieved by loosening the union nut on the
relevant high-pressure line) and noting the engine speed. If the
engine slows down, this is an indication thal injector or pump
unit disconnected is in good working order. On the olher hand,
the running of the engine without a decrease in the speed betrays
the malfunctioning of the pump unif or injector disconnecled.
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Remove the defective injeclor from the engine and check it
for nozzle valve opening pressure and atomization. 1f the injector
shows no signs of malfunctioning, check the pump plunger and
barrel for tight fit and check the plunger for operation (it may
have stuck in the barrel).

A defective injector or pump unit can be localed by the sound
it produces when the engine is being cranked while the pump is
set into the position of maximum delivery. If an injector fails
to produce a buzzing noise and the beginning of injection is
hardly perceptible, il listened 1o, this is an indication that the
injector or pump unit is defective.

3.14.2. Adjusting injector. An injector removed from the engine
is placed on a test stand comprising a fuel injection pump unit,
a pressure gauge and a fuel tank. Adjust the injector nozzle valve
opening pressure and check the injector for atomization. Turn
adjusting screw 9 (Fig. 38) of the injector sc that the nozzle
valve opening pressure is equal to its upper limit specified in the
“Basic Technical Data” section.

If no test stand is available, an injector can be checked for
nozzle valve opening pressure and atomization on the engine
directly, using a T-piece connected whereto are the high-pressure
fuel line, the injector to be checked and a pressure gauge with
a range of 150—200 kg/cm?.

The pressure gauge referred fo above can be replased by a
master injector or an injector tester set to operate at 145 kg/em?,
Adjust the defective injector so that it injects simultaneously with
the master injector or the injector tester, producing a symmetrical
tapered spray broken up into a fine mist with a buzzing noise
under the conditions of snappy operation and with the nozzle body
end face remaining dry. The injector which gives poor atomi-
zation of the fuel issuing in a nonsymmetrical spray with after-
dripping needs the renewal of its nozzle body. If the nozzle body
is carbonized and the nozzle valve stuck therein, the remedy it
to wash the components in benzine and fuel oil. On finishing with
the adjustment, lock adjusting screw 9 by locknut 70 and apply
cap 11.

3.14.3. Checking plunger-and-barrel and delivery valve assem-
blies. Fit a pressure gauge with a range of 0 lo 1000 kg/em?
to the union of a pump unit; set the fuel pump rack into the
position of maximum delivery and crank over the engine through
a few revolutions, walching the pressure gauge readings. 1f the
pressure in the plunger-and-barrel assembly is al least
300 kgfcm?, this is an indication that the tightness is good.

The tightness of the delivery valve is defermined by watching
the way the pressure gauge readings are changing. If the pressure
of 300 kg/em*® remains unchanged for a time or drops to 250 kg/cm?
within an interval not shorter than 2 min, this is an indication
of a tight fit. Another requirement to be met by a sound delivery
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valve assembly is that it must not leak under the pressure applied
by the fuel feed pump when the fuel injection pump rack is being
set into the position of zero delivery. _

Defective plunger-and-harrel and valve assemblies need re-
placement. While replacing a plunger-and-barrel assembly, with-
draw it upwards (Fig. 35). Preparatory to that, take down the
delivery valve with its seat, set the plunger into its lowermost
pn:eiiiofl, remove lhe lower spring retainer, remove the screw
holding down the plunger barrel and then withdraw the barrel
with the plunger, using a hook. _

3.14.4. Checking delivery advance. On the 6u diesel engine,
the deliverv advance can be checked in a rough way by means
of the marks provided on coupling holder 20 (Fig. 36) and the
pump bearing cap. For a more accurate checking, use is made
of a capillary tube.

For an adjustment by means of the marks, crank over the
engine so as to register the mark on the hub of the coupling
holder with that on the pump bearing cap and read the angle
of delivery advance from the graduation on the flywheel which
is opposite the index on the flywheel casing. If the delivery ad-
vance fails to be in concord with the specified value found in the
“Basic Technical Data” section, an adjustment is necessary. To
that end, crank over the engine so that during the compression
stroke in the first eylinder the t. d. ¢c. mark on the flywheel rim
is short of the index by an amount equal to the delivery advance.
Back off bolts /- (Fig. 36) and turn the pump shaft integrally
with coupling holder 20, spacer 19 and coupling /8 so that the
mark on the coupling holder registers with that on the pump
bearing cap. Turn home bolls 1.

The procedure of adjusting delivery advance by means of a
capillary tube is as follows:

1. Disconnect the high-pressure fuel line from the first pump
unit and fit the capillary tube to the pump union; sel the pump
rack into the position of maximum delivery.

2. Crank over the engine until fuel appears in the capillary
{ube.

3. Crank over the engine at a slow rate Turther and watch
the instant at which the fuel in the capillary tube starls moving;
this instant indicates the heginning of the delivery into the first
cylinder. Read the value of delivery advance in the first cylinder
from the flywheel graduation opposile the index. If the reading
differs from the specified value, proceed with the relevant ad-
justment with the aid of the coupling or, on engines of the flan-
ged modification, by turning the pump.

On the 512, 5712-1, 512, 8112 and 1012 engines, the delivery
advance is checked by means of a capillary tube and adjusted by
tappet adjusting screw 6 (Fig. 33). The value ot delivery advance
is selected within the limits specified in the “Basic Technical

126

Data” section so as to obtain all-best economy and smokeless
exhaust.

The timing of the delivery by each pump unit and the deli-
very order can be checked using as a guide the amount by which
the respective plunger is below the end face of its barrel; this
distance is adjustable by screw 6 (Fig. 33).

The fuel injection pump is tested and adjusted on a test stand
with the aid of assorted master injectors used in conjunction with
high-pressure fuel lines. The relevant procedure is as follows:

I. Check the Tuel feed pump for delivery pressure.

2. Check the plunger-and-barrel assemblies and the delivery
valve assemblies for tightness, using a pressure gauge, as indi-
cated above; renew defective assemblies.

3. Check the plungers for the amount by which they are below
the end faces of their respective barrels and make the relevant
adjustments.

4. Check and adjust the order of the delivery by the pump
units, using a capillary tube and a dial graduated in degrees,
while rotating the pump camshaft. Use the first pump unit as
the reference and adjust the rest of the units with respect to this
first unit. If it is assumed that first pump unit starts delivery
at 0 degr., the rest of the units must start delivery when the
camshaft has been turned through an angle as indicated in
Table 7, the allowable error being =#=30. For timing the delivery
of each pump unit relative to the first one, use screw 6 (Fig. 33).

Table?7
4y Gu
Angle
0 ‘ 90 \ 180 \ 270 0 60 ‘ 120 | 180 ‘ 240 ‘ 300
Pump unit 1 ‘ 3 ’ 4 ‘ 2 1 5 ‘ 3 6 2 4

5. Check each pump unit for the amount delivered and all
the units for equal delivery, using a test stand meeting the re-
quirements of GOST 8670-—69, and adjust said values as indicated
in Table 8. Before proceeding with the adjustment, bleed all the
air trapped in the fuel line. For an adjustment, turn control
slecve 33 (Fig. 35) integrally with the plunger or turn coupling
15 (Fig. 33).

6. Check the pump for its ability to stop delivery and check
the governor for operation. Be sure that the fuel cut-off controls,
if actuated, stop the delivery of fuel by all units of the pump.

3.14.5. Maintenance of lubricating system. Proper functioning
and good maintenance of the lubricating system are factors influ-
encing the wear of components, power output and economy of the
engine.
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draining of the oil from the sump and Tuel injection pump is 3 Z S0 Eomg P G
required. Clean and wash blocked oil passages and clogged Til- 3 =2 P o lézz'z Ch- BN
fers. Repair or renew damaged oil lines and oil Tilters. g E,’E\Q.”f :E~TT3 =" = E 5;
For adjusting the pressure of oil, use the adjusting screw of WES °EB1n37T zﬁﬁa 83
the pressure-reducing valve, turning same down fo inerease the T8 FeeRE 2288 ég{‘&
oil pressure and turning up when the pressure in the system must Bt %3'@:;6 —E EEE Sad
be reduced. ;90 s‘éﬁgmo; Ej;% o SX]
If water has entered the system, drain same of oil, locate and =20 A-CIsA NI :f_%““
climinate the defect. a =
To remove sediments from the lubricating syslem, flush it c i
with a mixture of fuel oil (75%) and crankcase oil (25%) or E - )
with grade BHUHUHII-113 flushing oil every 600 running hours. a . =5 g
hours. The flushing oil of the grade recommended is also a deter- 5 o 2 8 i
genl removing carhbon from the piston and piston rings. The proce- 5 £ o 5 5
dure of flushing the lubricating system is as follows: 5 D S g s
I. Drain the sump of oil while the engine is hot; wash the 3 £ < < gl
strainer, primary and secondary oil fillers as well as the oil 2 R 8 - 5.
cooler (applies to the 6u diesel engine). - i 2 =&
5 3akas M 568 129
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. Fill the sump either with the mixture of fuel oil and cran-
kease oil prepared in advance or with the flushing oil so that
the level is at the top mark on the oil level gauge, start the
engine and give it an idle run lasting between 10 and 15 min.

3. Stop the engine, drain the sump of the mixture or flushing
oil and fill with fresh crankcase oil.

3.14.6 Maintenance of cooling and warming-up system. A point
to be noted is that the malfunctioning of the system impairs nor-
mal operation of the engine from the standpoint of its lempera-
ture. The defects which are likely to occur are as follows:

Ovcmoating'of the engine due to pump breakdown, inade-
quate water or air delivery (on stationary engines poor water
or air delivery may be attributed to a slack drive belt), clogged
water jackets and lines, excessive formation of scale in the system,
inadequate amount of coolant in the cooling system and malfun-
ctioning of the thermostat.

2. Overcooling of the engine due to inadequate thermal in-
sulation applied to prolect the engine from low ambient tempe-
ratures or a breakdown of the thermostat.

3. Leaks from 1ihe system resulting from failure to tighten
mounting hardware, to replace defective gaskets, to renew seals
and leaks through fractures.

The maintenance of the cooling system consists of eliminating
all the above defects in good time.

The tension of the pump and fan belts must be such that the
belt has 10 to 15 mm of movement under a thumb pressure
of roughly 3 kg applied at a point midway between the pulleys.
The Dbell lension is restored to normal by turning the generator.
Other ilems requiring attention so as to assure normal operation
of the system are as follows:

1. Fill the system with soft water, preferrably with rain water,
added whereto is potassium bichromate, using a funnel with a
strainer. If the water available is a hard one, soften it by boiling
or add thereto sodium hydroxide taken in an amount of 40 g
per 60 1 of water.

2. Top up the level of water when the engine is warm by
adding the water gradually in small amounts “without stopping
the engine or olherwise the fracturing or warping of cylinder
heads is likely fo occur, especially if the engine is overheated.

5 Flush the system with clean water at regular intervals.

Avoid changing the water in the system without good rea-
s0n lIich{n or otherwise intensive scale formation may occur.

Rinse the water drained from the system. Descale the system if

the scale exceeds | mm in thickness, using the following compo-

sition:

phosphoric acid, H PO4, ( g LTy oo oo oo o0 100 em?
water .. e e e e e e 90 cms3
chromic anhydnde CrO, c@imsman nrwam ews H0g
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B orensiiig [ e . :
;1:11111:111[”(;1']] 1:11[;511 [il|]1Lindh;&t!]|1rl!|](§:~apil(())l;]iléozIctilgn" l{)(i)utl-l ‘lh‘cl .meqsurcd
hydride and stir the mixture thoroughly, HOE e cmomie an
Sdean mixture thoroughly.
. reparatory t.n mlln_g the cooling system with the descaling
omposition prepared, disconnect the radiator or water cooler and
remove the thermostat. Use a separate pump for circulating the
composition through the engine. Proceed with the descalin go e
ration for some 40 to 60 min, then drain the syst dg el
it with clean water. yetem and flush
Take apart the water cooler, clean the tubes of the heat
i)](()‘;higrgner }x_"l_th a brass rod, soak the tubes in the above desczlj
\\'iéfh Cleall)]oi\{;lto;. lor a few minutes and rinse them thoroughly
E
ﬂ.w..Jé!.]iiit”illtf‘“;td .of]';f‘mlrlx season, discqnnect the heater from
unions ith pl app ies o stationary engines) and blank off the
“w.;f_.“ 1\\‘I h 'pl'ug._x Drain the heater boiler of coolant, remove
h””jtg LI,_II(I]\G. 1.1 partly apart so as to clean of carbon the
Joller interior, burner and fan, Reassemble the heater after the
L.[g;-mmg, apply a coat of a rust preventer, which is d =i‘1'l" [1‘]
crankease oil, and return the unit into its pla‘('e T

' 3.'?4.'7. Maintenance and adjustment of valve gear. Maintain
| 1.0._\-;1!\-@ L’JL'EI!‘&IHIIL'L',‘& anywhere between 0.25 and 0.3 mm remem-
bering that a smaller clearance prevents the valves to seat |
akprool when the engine is in operation whereas a Wihl-;d e
impairs the scavenging and filling of evlinders o o
1;-(;&'[@;’*\ a{l(I’z{r!‘p1_19[ _t]l.e valve clt:a_r_zmcus on the cold engine
proceeding in accordance with the firing order, when the piston
Is set to t. d. c. on the compression stroke (the valve \»’illl)t“ in
the closed position). Use for clearance measurements f)‘Ll!‘rT
E{aggeﬁand set each clearance by screw 3 ‘{Fig 2[; ?QLI;?J\L;
hg:fij fm-dliiis';hﬁﬂlf-me ‘brackets of rocker arm 2 and the cylinder
opacior I g S preparatory to proceeding with the valve cle-
ance adjustment. On tinishing this adjustment, lock screws 3
tafiiad er-.a[nk over ThL-_en_gEn(; so as to be stre that no valve ‘ai?l?\(.:
L‘OI‘I‘LPCFI\?_” crown, indicating that the clearances have been set
A H ey
i dher scath and he Tahor oot s, TaY 4l o seal tightly
the leaky valves, Preparatory {o ?;;nrlmlhr < It b
the eylinder heads, clean them nf;E‘arf1.ri:llL';r1r:1J?\(z:w Piaalves from
¢ Ger noads, ¢ : rash. Place a spri
;::Tur the valve head, apply to the valve face a TOU J10. 2?] ;:pr::ﬂlg
ng c;::;]til_mlmmd _{I|I1:l_¢;:l in oil and hegin to oscillate the valve hack
: _totih, giving It a quarter-turn at a time, \\'filll Il;v ai
:tcm-'“:'(‘\m }"I,?\.t-‘ grinder, and change {he position of Hlv‘]\l';lllx(-'i
| ]_:J wise, rulumu_]g the pressure befween the oscillations so as
0 ,Lf_ldble the spring to lift the valve from its seal. Never (rH
rotary motion to the valve being ground since this i‘q‘uuukqué:‘;
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{o circumferential scratches on the faces. Add more ol the com-
pound from time to time and continue the grinding until polished
lines of uniform width will run continuously around both the
valve and its seat. Wash the valves and seals and check them
for leakproofness by applying pencil marks. A final test for
leakproofness is given on reassembling the valves. Pour some
kerosene into the inlet and exhaust passages of the cylinder
head, and if the kerosene fails to leak for a period between 1 and
2 min. the leakproofness is regarded as satisfactory and the grind-

ing as completed.

3.14.8. Maintenance of connecting rod-crank mechanism. When
the engine is in service proceed as follows:

1. Check the crankpin bearing bolts for locking.

2. Check the crankshaft for alignmeni with the shaft of the
driven machine.

3. Renew in good lime those components which show wear
(this particularly applies to bearings, piston rings, etc).

4. Clean the pistons and piston rings of carbon.

3.14.9. Maintenance of electrical equipment. During the period
when the engine is in service care must be exercised so as to
avoid the soiling of electrical equipment with oil, fuel, water and
dirt.
Check the generalor and starter motor commutators as well
as brushes for condition at regular intervals; check the brushes
for the pressure exerted on the commutators and check the ter-
minals for contact also regularly.

The commutator surface should be clean, free of both scratches
and traces of scorching. Blow off the commutators with compres-
sed air so as to remove dust and dirt, give them a rub with
a clean benzine-soaked cloth. Remove all the scratches and traces
of scorching with the aid of glass paper.

Make sure the brushes are free to move in the brush holders,
being parallel 1o the commutator segments, are in contact with
the commutator at any point within their working surface and
are free of excessive wear. If brushes lack proper contact with
the commutator, they must be bedded to same, using glass paper.
Place a strip of glass paper on the commutator under the brush
so that the abrasive side of the paper faces the brush and puli
the strip in the direction of commutator rotation. New brushes
all need bedding in the same way. On bedding the brushes and
cleaning the commutator, blow off the dust with compressed air
and apply the cover band.

If there are signs that the charging ol the storage battery
is an abnormal one, check the generator regulator for operation

and make relevant adjustments.
Wash the heater plugs in benzine during each maintenance.
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415 DISMANTLING AND REASSEMBLING THE DIESEL
ENGINE

oA Use standard shop practice and conventional or spe-
cialized tools which are in good repair for the dismantling and
reassembling of the engine and ifs units. On taking the engine
apart, thoroughly clean the components of carbon and signs of
corrosion, degrease and wash them.

3.15.2. The general procedure of dismantling the engine is
as follows:

I. Close the shutoff cocks in the water and fuel lines: drain
the cooling and lubricating systems of water and oil, respectively.

2. Disconnect all the lines from the engine (fuel, water, ex-
haust) and disconnect the wires of the electrical system. ,

3. Take down the pipework followed by the radiator (or water
cooler and expansion tank), exhaust manifold, generator, starler
motor, fuel injection pump, fuel and oil filters, cylinder head
covers, air cleaners with pipework, injectors, cover plates of holes
in the block and breather body.

4. Take down the cylinder heads and timing gear cover plate.
9. Remove the big end bearing caps and withdraw the pistons
integrally with the connecting rods. “

6. Take down the speed governor, remove its gears  (lhis
applies to the 5/12, 5/12-1, 5[12, 8I12 and 10712 engines).

7. Take down the flywheel and flywheel casing, using a spe-

cial puller. '
8 Withdraw the camshaft. Camshaft 21 (Fig. 23) is withdrawn
integrally with front end bearing 22 and timing gear / on remov-
ing tachometer drive /7 and spinning off nut /8 holding fast the
rear end bearing; the rear bearing itseli is left in {he block
integrally with housing /9.

9. Remove the sump (this applies to the JICS, ncie,
fIQ!. 1122, 4u and 6y engines) and withdraw the crankshaft.

.3._15_.3. To reassemble the engine, proceed in the reverse order
exercising care that all the components are returned into their
places. Scrap used cotter pins, lock wires and tab washers.

In deciding which of the parts is fit for further service, use
the Table of Assembling and Running Clearance (Table IL;) as

a guide. ' i

On renewing pistons, cylinder liners, main and crankpin bear-

ing shells, the engine must be given a run intended to break-in
the rubbing components.

3.16 DISASSEMBLING AND REASSEMBLING ENGINE UNITS
3.16.1 Cylinder Head

Compress the valve springs and remove the pushrods followed
by the rocker arm brackets with the rocker arms. Back off wuuij-
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formly the cylinder nuts and then spin them off; take down the
cylinder heads with carc so as to avoid the damage of the
gaskets.

Apply pressure to spring retainers 10 (Fig. 21) in succession
so as to remove colters 9, and then remove retainers 10, springs
12, rings 11, exhaust valve /5 and inlet valve 16.

Drive out turbulence chamber insert /8 from the socket in the
cylinder head, using a copper drift inserted through the injector
well. Exercise care so as not to fracture the insert. Pull valve
guides 74 only if they need to be replaced.

Rectify leaky valves by grinding. The valves seats showing
scratches, indentations or {races of scorching must be cut with
a cutter and the valves with the same defects of their heads need
drinding on a grinder. After that, these valves must be ground
in their seats.

Eliminate any possible curvature of valve stem end faces by
grinding. Scrap the valves with fractured stems or excessive wear
on the cotter grooves and also those where the cotters, when
assembled, sink deeply into their grooves. Scrap the springs
showing residual deformation and fractures. Check the rocker
arms for cxcessive axial and longitudinal play on their fulcrum
pins and scrap components showing wear.

Scrap fractured cylinder heads, make sure the stud threading
is intact and the s{ud nuts are tightened home.

3.16.2. Connecting Rod-Piston Assembly

Carefully remove the carbon from the top of each cylinder
liner, using a scraper. Back off the crankpin bearing bolts ac-
cessible through the cylinder block manhole, remove the bearing
caps and withdraw each of the connecting rods integrally with
its piston through the cylinder bore.

Thoroughly clean the components of carbon and inspect them
to access their filness for further service.

As far as the bearing shells are concerned, circumferential
scorcs, deep indentations, molten portions and numerous pitting
indicating corrosion make these components unfit for further ser-
vice. Gritly particles on shells which show no signs of wear call
for the replacement of these shells, for these particles may bring
ahout inlensive wear of crankpins.

The crankpin bearing bolts are components of vital importance
and even a slighl defect thereof may result in a major breakdown
of the engine. Scrap those bolts which have blunt threading,
scratches and also those which are bent or elongated. The thread-
ing of the bolt holes in connecting rods must also show no signs
of damage.

The piston rings are removed by means of removers placed
under the ring which is being removed.
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Remove the snap rings holding each piston pin, warm up the
piston in an oil bath and drive out the piston pin.

Pistons showing indentations and nicks in their outside work-
ing surface as well as in the piston pin holes and those which
are badly scuffed or coated with aluminium due to overheating
arc subject to scrapping. The amount of piston wear is ascertained
by measuring the outside diameter of piston skirt at the three
lands, the diameter of pislon pin holes and the width of piston
ring grooves.

Subject to replacement are the piston rings which are worn
down in width (display a wide side clearance), those with an
excessive free gap, with geduced resiliency and also chipped
rings.

Fractured or badly worn down piston pins must also be re-
newed. The same applies to those snap rings which are warped,
worn down badly or display residual deformation.

Each small-end bushing must be a tight fit and show no signs
of excessive wear. On press-fitting a new small-end bushing into
its place, ream the pision pin holes so that fitted thereinto can
be a piston pin of a diameter increased by an amount equal to
the assembling clearance.

Preparatory to reassembling a connecting rod-crank assem-
bly, thoroughly wash all the componenis and lubricate with clean
crankcase oil.

In assembling each connecting rod-crank assembly, the piston,
piston pin and connecting rod (the size whereof is determined
by that of the small-end bushing) must all belong to the same
group, as indicated in Table 11.

Table Il
| | | ¢
T . earance
. Diameter of |  Diameter of ll]tzrl[\;reil:]u' ‘ Diamcler of bcf\VéC?'] pis-
Group piston pin hole in piston piston pin siall-end | ton pin and
L Boss R bushing small-end
| ‘ bushing
== — — L. S
|
I an+-0.025 —0.003 0.020 --0.044 0.010
| 3050017 | 30_g.013 0.038 30 0.035 0.027
an--0.034 2n F0.010 0.016 -}-0.056 0,011
010026 | 300002 0.036 300,045 0.030

The piston pin must easily fit the piston when this has been
heated to between 80 and 100° C. Never press-fit the piston pin
into a cold piston. Apply the snap rings to prevent the piston pin
fron axial displacement.

Before returning the piston into the cylinder, stagger the piston
ring gaps through 120 begr. one relative to the other. The rings
must be capable of freely moving in their grooves. In inserting
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the piston into the cylinder, clamp the pislon rings with a shell
of tapered shape the inside diametler whereof is equal to the liner
bore. In [itting the bearing shells, exercise care thal each ol the
two halves are displaced one with respect to the other by not
more than 0.5 mm and that neither of the halves is sagged. Before
fitting the connecting rod integrally with the piston into the
cylinder bore, check the clearance between the crank pin and bear-
ing shell, this clearance being the difference between the diame-
ters of these components.

The passage in the piston crown must be placed when the
piston is hack in the cylinders, opposile the passage in the tur-
bulence chamber insert.

3.16.3. Crankshaft

On the BJ12, 5/2-1, 5112, 8112, 1012 diescl engines, the crank-
shaft is driven out of the block integrally with the bearings by
a special puller or by a copper drift which js being slightly tap-
ped on after unbolting the block cover plate at the flywheel end
of the engine. The bearings are forced off the crankshaft by puller
bolts screwed into crankwebs.

On the JIC8, JIC12, 112, 1121, 1122, 4y, 6y diesel engines, spin
off the stirrup nuis, remove the stirrups, measure the axial play
of the crankshaft and then take down same.

Wash the crankshalt and its conslituent parts, clean all the
oil passages, blow off with compressed air and then inspect the
crankshaft for the purpose of assessing its serviceability.

All defects such as badly scuffed journals with deep circum-
ferential scralches are intolerable. Minor scratches can be eli-
minated from journals by giving them a rub with oiled emery
paper.

Measure the diameters of the journals to determine the amount
of wear. Scrap all those rolling-contact bearings which show any
of the following defects: fractures, nicks, scratches, cxcessive
play, damaged race. Crankshaft timing gears with cracks, nicks
and worn teeth must also be scrapped.

On eliminating all the defects, reassemble the crankshaft by
proceeding in the reverse order.

Scrap all those main bearing shells with defects similar to
those which arc met with on crankpin bearing shells and are
described above.

On the ACS, JICI12, T112, I121, 1122, 44 and 6u engines, renew
the thrust collars if the crankshaft axial play exceeds the allo-
wable limit.

On the 512, 5/2-1, 5I12, 812 and 10012 diesel engines, the
bearings are shrunk-fitted on the crankshaft by being heated in
an oil bath. On the engines of the above model references it is
common practice to use old shims placed under the block cover
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plate al the flywheel end, replacing, of course, defective shims
with new ones of the same thickness. Fit the cover plate so that
the oil drain hole is at the bottom.

On the IAC8, OC12, IT12, 1121, I122, 4u and 6u diesel engines,
abundantly lubricate the journals and main bearing shells, using
crankcase oil, fit the stirrups and tighten the stirrup nuts in
a uniform way, starting with the nuts of the stirrup holding down
the midmost bearing. On tightening the nuts of each bearing,
check for ease of rotation by hand. Lock the stirrup nuts.

3.16.4. Injector

It is good practice to take apart, repair and adjust injeclors
(Fig. 38) at a work place specially equipped for the job.

Preparatory to taking an injector apart, wash it. On disas-
sembling the injector, with all the components in benzine or fuel
oil, but never in the same bhath with the nozzle body and nozzie
valve.

Eliminate all the defecls in the form of scralches and pitting
from the end face of the nozzle body holder and from the nozzic
body surface mating the nozzle body holder, said defects being
dealt with on a lapping plate by using lapping compounds. On
finishing with the lapping, both mating faces must present uni-
formly polished surfaces. Renew the components damaged beyond
repair.

pGive nozzle body I with nozzle valve 2 a wash, clean them
of carbon and them wash these component in clean benzine once
more. Keep the nozzle body and nozzle valve helonging to one
injector always as a pair. Renew the nozzle body and nozzle
valve if they show such defects as scratches, mat spots or traces
of overheating on mating surfaces, nicks, irregular wear of the
orifice at ils edge. Defects such as scratched nozzle valve cone
and its seat in {he nozzle body are rectified by lapping the nozzle
valve in the seat with the aid of a lapping compound.

On eliminating all the defects and washing the components
in fuel oil, check the nozzle valve for easy movemeni. To thal
end, place the nozzle body at an angle of 45 degr. 1o the hori-
zontal, withdraw the nozzle valve from the nozzle body so that
2[5 of {he former’s length is inside the latter and watch the be-
haviour of the nozzle valve. Normally, the nozzle valve must
gradually return into its seat due to gravity.

On reassembling the injector, adjust the nozzle valve open-
ing pressure, check the injector for proper atomization and le-
akproofness.

3.16.5 Fuel Injection Pump

The procedure of taking apart the fuel injection pump (Fig. 32)
is as follows: back off union 12, remove spring I/ and withdraw
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delivery valve assembly 10, using a special puller. Depress tap-
pet 3, insert a pin into a hole at {he boltomn of the body, remove
retainer ring 23, the pin, lower spring retainer 2, spring 22, upper
spring retainer 4, control quadrant 20 and control rack 5. Back
off screw 7 and withdraw plunger-and-barrel assembly 21.

The procedure of taking apart the fuel injection pump of
Fig. 35 is as follows:

1. Drain the pump and governor housing of oil, take down
the governor and fuel feed pump.

2. Back off union /5, remove spring /6 and withdraw deli-
very valve assembly /3, using a special puller.

3. Take down cover 7, set tappet 80 info its lowermost po-
sition and, compressing the spring, remove lower spring retai-
ner 32, back off screw 70 and withdraw plunger-and-barrel as-
scmbly /7 through the top hole accommodating union /5.

4. Shift upper spring relainer 79 downward, remove conirol
sleeve 33 integrally with control quadrani 8, retainer 79 and
spring 20.

5. Back off the set screw and remove pump rack 18.

6. Back off sct screw 27 and remove tappet 30.

7. Remove cover 36 integrally with the outside race of bear-
ing 38.

8. Withdraw camshaflt 27 integrally with bearing 29 and bear-
ing housing 28.

While washing the components, keep each plunger-and-barrel
assembly and each delivery valve assembly as a pair.

Deep scratches, nicks, mat spols on the mating surface of
the barrel or that of the plunger as well as on any of the mating
surfaces of the delivery valve call for renewing these components.
Scratches and pitting due fo corrosion on the end face of the
barrel mating the valve seat or on the end face of the valve
seat mating the barrel are eliminated by lapping on a plate with
the aid of lapping compounds. Scratches and minor indentation
on the cutoff cone of the delivery valve and on the seat are
eliminated by lapping the valve into the seat.

On eliminating all the defects and washing the components
in fuel oil, check the plunger for easy movement in the barrel
and the valve for casy movement in its seat.

Make sure the collar in the pump body giving support to the
plunger barrel has an even surface free of scratches and inden-
tations. Renew defective gaskets.

On checking all the components for condition so as to as-
certain their fitness for further service and also on completing
all the repairs or the renewal of defective components, reassemble
the pump. Preparatory to that, wash the compound in fuel oil.

While assembling, exercise care thal the mark on a {ooth of
the quadrant registers with the mark on the rack. The same ap-
plies to the mark on the quadrant and that on {he control sleeve
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as well as to the mark on the control sleeve and that on the
plunger arm.
On fiinishing with the assembling of the pump, adjust same.

3.16.6 Speed Governor

For replacing external spring 26 (Fig. 39) and internal one 27
of the speed governor, screw out spindle 20 as far as it will go,
remove housing 23 and retainer 24.

For complete dismantling, take down bracket 72 integrally
with the levers followed by the timing gear cover plate, sleeves 28
and 30, spider 16 with weights 3/ and gear 32. To replace the
governor springs (Fig. 40), take down the top cover, turn hand-
wheel 74 clockwise so as reduce the fension of spring 13 and
renew same.

The procedure of dismantling the governor and disconnecting
same from the fuel injection pump is as follows:

. Remove drain plug 23 and drain the governor of oil.

2. Remove cover 6 wilh spider /.

3. Unbolt housing 5 ifrom housing 19 and move the former
away from the latter by an amount corresponding lo the length
of the hold-down surfaces of bushing 2/ and the pin. '

4. Move housing 5 aside, disconnect lever 8 and spring-loaded
pull rod 20; remove the governor.

9. Remove gear 22 and housing /9.

To renew the spring of the governor illustrated in Fig. 42,
turn handwheel 4 counter-clockwise so as to decrease the tension
of the spring, remove cover /) and renew spring 8.

The procedure of disconnecting the governor from the fuel
injection pump is as follows: '

1. Remove drain plug 22 and drain the governor of oil.

2. Remove the top cover and disconnect rod 72 from fork-end
lever 24.

3. Remove housing I followed by spider /4 with weights 2/
and sleeve /3.

4. Remove gear 20 and housing 29.

Make sure the ball bearings are in good working order; the
action of sleeves, levers and pivoted weights is not sluggish; the
working surfaces of the control sleeves and gear teeth are not
worn down.

3.16.7. Cylinder Liner

Cylinder liners with bores free from visible defects such as
fractures, deep scraiches, scorings are subject to a check up for
the purpose of determining the amount of wear. To that end, the
bore is measured at three diiferent levels spaced 20, 75 and
100 mm from the top, respectively, using a hole gauge. Badly worn
liners need replacement. )
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To drive oul a cylinder liner, use is made of a special puller
applied on taking down the cylinder head and withdrawing the
piston with the connecting rod. Preparatory to driving out the
liner, apply marks to the liner and block indicating the position
of the liner refative to the block.

Give the liners withdrawn from the block a thoroughly clea-
ning of carbon and scale, wash the liners. Make sure the outside
surface coating is free from laminations.

Preparatory {o press-fitting a liner into {he block, clean the
locating collars and shoulder, stip the packing rings on the liner.
Press-fit the liner so that the marks applied to the liner and
block during the dismantling register one with the other.

If a new liner is being fitled, lap ils shoulder to the recess in
the block before press-fitting the liner. The lapped liner must
project beyond the surface of the hlock and never be helow this
surface.

On press-filling the liner, check the piston for the freedom of
movement in the bore and then test the block hydrostatically un-
der a pressure of 5 kgf/em? applied for a period between 3 and
5 min,

3.17. STORAGE INSTRUCTIONS

3.17.1. The engine and all its auxiliaries, including the instru-
ments, spares, tools and various fixtures are furnished being
coated with a rust preventer and crated for a protracted storage
indoors. The expiration date of the rust-preventing coating is en-
tered in the Engine Logbook.

3.17.2. The engine which is to be put into storage must be kept
with all its standard equipment in a dry clean room.

3.17.3. With Manufacturer’s consent the crated engine can be
stored outdoors under a shed which gives protection against di-
rect exposure {o precipitations and sunshine.

3.17.4. Belore pulting the engine into storage, inspect the box
from the outside for visible defects. I the box appears to he
damaged, uncrate and inspect the engine. Renew the coat of
rust preventer if this appears to be impaired. All traces of cor-
rosion must be removed and the surface freshly coated with the
rust preventer. Repair the box. Never crank the engine during
the storage period and in the course of inspection.

I[f the engine is put into a film bag check the film for in-
tegrity; eliminate punciures, ruptures and chaffings without
delay.

3.17.5. Renew the coat of rust preventer when the term of
the rust-preventing coating applied by the Manufacturer expires.
The dates of inspection of the engine and those of renewing the
coal of rust preventer must be enlered into the Engine Loghook.
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3.18. REMOVING RUST-PREVENTING COATING

3.18.1. The procedure of removing the coat of rust preventer
from the engine which is to be installed and put into service
is as follows:

3.18.1.1. Uncrate the engine.

3.18.1.2. Remove the blanking off plales and plugs from the
engine and its auxiliaries and unwrap the wrapped parts.

3.18.1.3. Remove the coal of rust preventer from the outside
surface of the engine, using fuel oil-soaked cloths; wash the wire
gauzes of the air cleaners with fuel oil.

3.18.1.4. Install the engine and prepare it for operation as
outlined in Section 3.3.

3.18.1.5. Crank over the engine through 2 or 3 revolutions by
hand; remove the heater plugs to overcome the resistance due to
compression.

3.18.1.6. Hand-prime the fuel system.

3.18.1.7. Start the engine as indicated in Item 3.4.1. and warm
it up so that the temperature of the oil in the sump is 55°C,
maintaining a speed between 900 and 1500 rps. Stop the engine.

3.182. On finishing with the above operations, the engine is
regarded ready for service,

3.18.3. The coat of rust preventer applied to the spares, tools
and fixtures is to be removed immediately before putting said
articles into use.

3.18.4. Remove the coat of rust preventer with a fuel oil-
soaked cloth and then wipe dry with a clean cloth.

3.18.5. All the nozzle bodies, plunger-and-barrel assemblies
and valve assemblies are to be washed in clean fuel oil.

3.18.6. Store the boxes with the spares for an engine which
is in service in a separate room (i. e, not in the engine room)
at a temperature between 5 and 30°C or otherwise the coat of
rust preventer may melt down and become dry.

3.19. RUST-PROOFING

3.19.1. Materials used for rust-proofing.

3.19.1.1. The materials used in the course of preparing for
rust-proofing and [or the rust-proofing proper of the engine, spa-
res, tools and fixtures are as follows:

— grade K-17 rust preventer to GOST 10877—64;

— rust preventers of foreign make such as Shell Ensis Oil
210, 401, 402; Ensis Engine Oil 30 (Great Britain);

— grade B-70 aircraft benzine to GOST 1012—72;

— grade BII5 and BIT6 paraffined paper to GOST 9569—65;

— grade A subparchment paper to GOST 1760—68;
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— wiping cloths;

— ground talc to GOST 379--69;

— while spirit to GOST 3134—52;

— nalural fibre cord to GOST 17308—-71;
— cotton gloves to GOST 5007-—63.

3.19.1.27 Thoroughly stir the K-17 rust preventer for 3 to 5 min.
before applying same, using a wodden stirrer. Warm up the rust
preventer to anywhere up to 40°C if its temperature is under
15° C. Apply the rust preventer with a brush, pad or by dipping,
and allow surplus preventer to drip.

3.19.1.3. Rust-proofl the cylinder bores and the components of
the fuel system using clean K-17 rust preventer filtered through
three layers of gauze.

3.19.1.4. The rinsing of the K-17 rust preventer for rust-
proofing the engine from the inside and outside is allowed nof
more than once except the components referred to in Item 3.10.1.3.
provided:

— the viscosity of the rust preventer is not under 1l ¢S at
100° C;

— the sediment content of the rust preventer is not over
0.2%.

3.19.1.5. Use only that rust preventer the quality whereof has
been certified by a laboratory.

3.19.2. Preparing for rust-proofing.

3.19.2.1. Preparatory to rust-proofing the engine and its auxi-
liaries, remove from the surface all those contaminations which
are likely to impair the quality of rust-proofing. The surface is
regarded as fit for rust-proofing if it meets the following re-
quirements:

— freedom from contaminations visibly by the naked eye;

— intactness of all painted and lacquered surfaces.

3.19.2.2. Typical surface defects are as follows:

— steel and cast iron surfaces, reddish-brown coating of rust
or isolated dark spots and dots;

— oxide or phosphate-coated steel surfaces, reddish-brown
coating of rust or spots of a colour hardly discernible from the
colour of the surface;

— copper parts, green or dark coating and isolated dark spots
and dots;

— components in aluminium and magnesium alloys, spotted
or continuous coating of grayish-white colour, pits filled with
products of corrosion;

— zinc and cadmium-coated surfaces, spots in white, gray and
black or white powderlike coating.

3.19.2.3. The preparation of the surface of the engine, spares,
tools and fixtures for rust-proofing commonly includes the fol-
lowing operalions:
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degreastng and derusting;
wiping with a clean benzine-soaked cloth;

— wiping dry with a clean cloth or drying of the surface
due to natural evaporation into the surrounding medium.

3.19.2.4. The internal surfaces of the engine such as those
in the fuel and lubricating systems or the water jackets need
no special preparation for rust-proofing, all the impurities being
removed therelrom in the course of draining same.

3.19.2.5. The rust-preventing coating must be applied to the
surface within an interval not over 2 hours after the surface was
prepared for rust-proofing. Never touch the surface prepared for
rust-proofing with bare hands.

3.19.2.6. The temperature of the surfaces rust-proofed must be
anywherc between 15 and 40°C. Use for rust-proofing a room
where the ambient temperatlure is not under 15°C and the rela-
tive humidity is not over 709

3.19.3. Internal rust-proofing.

3.19.3.1. Drain all used oil while the engine is hot, including
the sump, fuel injection pump housing, speed governor, primary
and secondary oil filters. Rinse the sump with fuel oil and return
all drain plugs into their places.

3.19.3.2. Fill the engine sump, fuel injection pump housing
and governor with the K-17 rust preventer so that its level is
at the lower mark.

3.19.3.3. Connect the engine fuel system lo a tank filled with
the K-17 rust preventer. Fill the system with rust preventer, using
the hand-operaled priming pump. An outflow of rust preventer
through the union of the leak-off tube of the injector serving the
endmost cylinder and through the air bleed hole in the fuel
injection pump indicates that the system is filled.

3.19.3.4. Set the fuel injection pump rack into the position
of maximum delivery and crank over the engine for a period
of helween 3 and 5 min. at a rate of 15 {o 30 rpm.

3.19.3.5. Fill the space working wherein are the springs of
the fuel injection pump with the K-17 rust preventer until it
flows out through the hole in cover 7 (Fig. 35). Drain the rust
preventer.

3.19.3.6. Blow the cooling system with dry air under a low
pressure. Fill the water pumps with the K-17 rust preventer and
then drain them.

3.19.3.7. Apply the K-17 rust preventer to the flywheel gear
ring and starter motor pinion.

3.19.3.8. Pour between 40 and 50 g of clean K-17 rust preventer
into each of the cylinders through tube 22 (Fig. 21) while the
inlet valve is open and crank over the engine through at least two
complete revolutions until the exhaust valve becomes open and
SO 01,
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3.19.3.9. Drain the engine sump, fuel injection pump Imnsmg:
speed governor, primary and secondary oil filler of rust preventier
and return all the drain plugs into their places. ‘

3.19.3.10. Apply blanking-off plugs to the exhzu.lf-t m;lmf_ulld
outlet, to the hole accommodated wherein is the tachometer drive,
to the fuel and water lines and unions.

3.19.4. External rust-proofing. .

3.19.4.1. Slacken the drive belts of the generator. Tale all
rubber components and vulcanized rubber tubes, wrap all ‘l!'lt‘}:ﬁt_‘,'
parts into paraffined paper and secure the paper in place by
a cord. Exercise care that no K-17 rust preventer is splashed on
{he above components in the course of rust-prooling; wipe dry,l
using a clean cloth, all traces of the rust prevenfer accidentally
splashed on a rubber component. o

319.4.2. Give a coat of the K-17 rust preventer fto the inside
of the evlinder head covers, to rocker arms, valve springs, pu-
shrods, wire gauzes and parts of the air cleaners. )

3.19.4.3. Prepare for rust-proofing all nonpainted surfaces of
the engine (see Item 3.12.2.3), whether L‘luctroplniud_ or I-l.‘ﬁ‘{' ;1!1‘{}
coat these surfaces with the K-17 rust preventer. Exercise carc
that no rust preventer enters the generator and starfer motor
and reaches live components therein.

3.19.4.4. Wrap lhe starter motor, generator and tac_hometer
transmifter into paraffined paper and secure the paper in place
by a cord. ‘

3.19.4.5. Apply K-17 rust-preventer-soaked paper to the mle~t's
into, and outlets from, the air cleaners and secure the paper in
place by cords. Place paraffined paper under the breather
cover., ‘ ‘ .

3.19.5. Rust-proofing of heater, silencer, spares, tools an
fixtures. _

3.19.5.1. Prepare all nonpainted outside surfaces of ",h'“' silen-
cer and heater for rust-proofing. Pour 0.5 1 of the K-17 rust
preventer into the reducer, connect a tube from a tank with the
K-17 rust preventer to the union of the heater fuel pump a]}.:l
turn the heater shaft through 3 or 4 revolutions by hand. Drain
the rust preventer and disconnect the tube from the union of the
heater fuel pump. Apply the K-17 rust preventer 1o all nonpainted
surfaces of the heater and silencer: wrap the heater and
silencer into parafiined paper and secure the paper in place
by cord. '

3.19.5.2. Rust-proof the spares, tools and Tixtures prepared
for this operation by dipping them in a bath with the K-17 rust
preventer and wrap all the rust-proofed items into paraffined
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3.20. ATTENDING TO THE DIESEL ENGINE DURING
DOWN PERIODS

3.20.1. When the engine is shut down for a period not longer
than 10 days, keep the engine in clean condilion and always ready
for starting as outlined in Item 3.2.2.

3.20.2, If the down period is longer that [0 days but not
over 3 months, drain the cooling system of water; wipe the engine
clean of sludge; change the oil in the sump, fuel injection pump
housing and governor; slacken the gencrator belt tension; pour
some 50 to 60 g of dehydraled crankcase oil into cach of the cy-
linders and crank over the engine through a few revolutions; pour
another 50 {o 60 g of dehydrated oil into each cylinder after
the cranking; lubricate the valve stems and all the outside non-
painted metal parls of {he congine.

Preparatory lo starling the cngine afler a down period, re-
move the coat of lubricant from the outside surfaces of the engine,
crank over same by hand a few times and adjust the generator
drive belt for tension.

3.20.3. 1f the down period excceds 3 months, rust-proof the
engine according to Section 3.12.

3.21. SHIPPING INSTRUCTIONS

3.21.1. The engine can be shipped being rust-proofed and stro-
ngly crated complete with all its standard equipment by rail, ship
and road.

3.21.2. The crated engine must be handled in the course of
shipping with care, avoiding jolts and observing all the pre-
cautionary signs stencilled on the box such as “This Side Up”,
“Do Not Tilt”, etc.

3.21.3. If a need arises to ship the engine after a period in ser-
vice, proceed as follows:

— rust-proof and crate the engine, spares, tools and fixtures;

— use for crating the engine a wooden box which safeguards
the engine against the ingress of water heing lined at the bottom,
sides and top with watertight paper (parched paper, tar paper,
roof-sheeting material); provide timber blocks at the bottom of
the box whereon the engine lugs can rest so that the sump is
clear of the bottom;

— bolt the engine to the bottom of the box in a secure way;

— put the storage battery, the envelope containing the tech-
nical papers and the box with the spares, tools and fixtures into
the box placed wherein is the engine and secure these additional
items in place by braces so as to prevent them from displacement
in handling the crated engine;

— put the storage battery on the bottom of the box and never
place any other item on top of ihe storage hattery;
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i i isture, pul
_ for hetter protection against the ingress ol mo )

1e engine into a plastic film bag; -
e i-l-lt;;'llt(l;;clllu- hinx with the cover and apply a seal thereto; e
__ stencil the addresses and all those precautionary §1gn e
ferred Llo- above: the stencils must be weatherproof and no
rading; ' '
——gif the engine is shipped by sea, it m

box. _ 7 )
extr3a2slt'r4(?nlgf t(l)1xe shipping distance 1s 2 short one, the engine

needs no crating; place the engine lugs on the timber blocks of
a pallet, holt to the blocks and put under a cover.

ust be crated into an

3.22. UNCRATING INSTRUCTIONS

3.99.1. Remove the cover from the 1)_0); and check all the itenis

resence according to the Packing List. . ‘
5 'I;r‘zt‘-’sg.ulk{cnun-'e al%j items of the stand)ard equipment from the
hinnine box (boxes with spares, tools etc.). '
blll%}‘::lzg% “I‘{eli'm\-'e the side walls of the box and the cover (1ff (ﬁﬁ
was .pru.)\-:ided for) and check the engine for the condlltlon 0 hic;
rusltprevvuﬁng coating. Sandpaper and repaint the places w
ave corroded. )
hd\.'g.é;.]ﬂl.}L}tli;:()lt the engine from the bottom of the box.

3.99.5. Lift the engine jerkless and with care.

3.93 RERUST-PROOFING INSTRUCTIONS

crate the engine.
gggé \Iifrzllrm up the gK-l? rust preventer to between 40 zgm!
60° ¢ a.nﬂ fill the engine sump therewith level with Hlt‘i f}}l}tjg
ncckl and also fill the fuel injection pump housing am_] the gover-
nor with the same preventer level with the filling holes. L
3.23.3 Connect the engine fuel system fo a tank conolam}n;%
lhc.}.(-].'.’lruﬁi preventer warmed up to between 40 and 60 C and
fill the system with the rust preventer, using the handpriming
pun:‘l}[')é&{]. Set the fuel injection pump rack into the position of

maximum delivery and crank over the engine for a period bet-

oon 3 and 5 min. at a rate of 15 to 30 rpm. o
“L.t;?k?} %”d[-"i)iimtill:c aspate working wherein are the fuel m]ectlon.
pumim :.sp‘rings with the K-17 rust preventer, using a tube or
through the drain hole; drain the rqst preventer. o t 1

3.93.6. Fill the water pumps with the K-17 rust preventer and

dra????.pxglpplif- the K-17 rust preventer to the flywheel gear

ring and starter motor pinion.
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3.23.8. Pour some 40 to 50 g of the K-17 rust preventer inlo
each of the cylinders.

3.23.9. Drain the engine sump, fuel injection pump housing,
governor and oil filters of the rust preventer and return all ihe
drain plugs into their places.

3.23.10. Apply blanking off plugs to the outlet of the exhaust
manifold, to the tachometer drive hole, to the fuel and water lines
and unions.

3.23.11. Rust-proof the outside surface of the engine and its
auxiliaries as outlined in Items 3.19.4. and 3.19.5,
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Appendix 1

PRINCIPAL ASSEMBLING AND RUNNING CLEARANCES ON THE
COLD ENGINE

Name

Table 12

Allowable
assembling
clearance, mm

Maximum allow-
able clearance
after period in
scrvice (recom-
mended), mm

Bearing clearance, main and crankpin (measu-
red vertically)

Axial play, crankshaft

Axial play, camshaft (on engine intended
for conversion)

Clearance, piston pin-to-small end bushing
Interference, piston pin-to-piston boss

Axial play, small end-to-boss

Axial play, big end

Clearance, piston skirt

Clearance, side, piston ring

Gap, piston ring, compressed

Clearance, valve slem-to-guide

Clearance, valve

Clearance, pushrod disc-to-spindle flat, com-
pression release gear, 2u diesel engine

Backlash, timing gear

Clearance, camshaft journal

Height, combustion chamber

Clearance, lubricating ring-to-tip of crankshaft,
2 u diesel engine

Clearance, flywheel hub-fo-cover plate, 2u
diese] engine

Clearance, governor lever-to-carrier sleeve, 2
diesel engine

Projection, cylinder liner
Clearance, journal, oil pump
Backlash, gear, oil pump
Clearance, gear tip, oil pump
Clearance, impeller, side:

jacket water pump

outside water pump
Clearance, vane-to-rotor, rotary water punip
Clearance, vane-to-bushing, rotary water pump
Clearance, starter pinion end face-to-flywheel
gear ring
Clearance, maximum local, engine lug-to-bed-
frame (bolts backed off)

0.052—0.13
0.1-0.3
0.1—0.15
0.01—0.027
0.02—0.038
1.6—3.5
0.17—0.44
0.20—0.29
0.07—0.13
0.3—0.55
0.03—0.1
0.25—0.3
0.5—0.75
0.04—0.35
0.03—0.127
0.9—1.4
0.025--0.1
0.12-0.58
0.005—0.03
0—0.15
0.015—0.06
0.2-0.3
0.02—0.06
0.2—0.4
0.1—0.2
0.16—0.4
0.05—0.1
1.0—4.0
0.1

0.3

0.5
0.35

0.15
clearance 0.1
0.6

0.5
0.4

2.5
0.25
adjustable
adjustable

0.5
0.2

0.2

0.06

0.15
0.45
0.15

0.8
0.3
0.8
0.2




Appendix 2
Table 13

SPECIFICATION FOR MAIN SPRINGS USED IN THE DIESEL ENGINES

£ = = o = Do Appendix 3
= %) ) %) & ©o . L .
Z o5 I R = GO e LIST GF DRAWINGS OF COMPONENTS SUBJECT TO RAPID WEAR
- > R.5 &
s DSV A A O - (Figs. 68—119)
b & I & N A .-
= I'able 14
o ) = d TYY Y WY T 5T Y T Designation Name ol component gzzﬁngn
s | O E EEEEE E iriEst
23 e e e it it o e i i _
G E = T = gogxs o= S9oc 8o 5/12-13.00.02 Cylinder liner u 8.5/11
£s 22 B wBNan Bw wimrpLy 5712-13.00.03 Packing ring 0 8.5/11,
a (Y9590 1o 4 9.5/11
_— GOST 9833-—73)
wid “p5p 0 0w~ 0 7716-13.00.03 Cylinder liner i 9.5/’11
-eo[ Y)FUsT | I3 © = Nty =B & l | 5J12-16.00.01-1 Inlet valve y 8.5/11
5/12-16.00.02-1 Exhaust valve y 8.5/11
5 TS oS, e 512-16.00.01 Exhaust valve u 9.,5/11
RNl |l 53 ©3 A ik : 10/16-16.00.14 Inlet valve u 9.5/11
s PRI R S 22— eooen ga 5/12-16.01.02 Valve stem guide u 8.5/11,
. y 9.5/11
. o g 5/12-23.00.29 Spider 5112, 5712-1
= = @ @ IR e " 2 5J12-24.00.01 Piston y 8.5/11
B b — &l - - £ 10/16-24.00.01 Piston u 9.5/11
o = 512-24.00.02 Piston pin u 8.5/.11
| & 4 7116-24.00.04 Piston pin q 9.5/11
8 E s O 5712-24.00.03 Piston ring, compression v 8.5/11
- z « o< = 5 5712-24.00.04 Piston ring, oil control u 8.5/11
B o E 10]16-24.00.04 Piston ring, oil control u 9.5/11
< E: 5/12-24.00.07 Piston ring, compression, lopmost y 8.5/11
D o E 10/16-24.00.03 Piston ring, compression il 95;11
) us —~ 10 —BOMme QW W O © T 10/16-24.00.07 Piston ring, compression, topmost u 9.5/11
olun e e ST O o me e 9 5112-25.00.25 Bearing shell, crankpin y 8.5/11,
P y 9.5/11
wll;o%giﬁﬁ ™ > - fj‘smgn\ .-fi o m; =) £ 5[14-13.00.80/80-A Bearing shell, main 4u, 6u
-BIp odeloAy = - —A - = & o i 5114-13.00.81/81-A Bearing shell, main, narrow 4y, 6y
- = 5716-31.00.06 Water pump shaft 5114, 6u
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Puc. 1. Husean 5112, 5112-1:

| — pYKOSITKA BBIKJIOUEHHS NOJad¥ ToOAMBA (OCTAHOBKH JAM3eas); 2 - MaXOBHYOK peryas-
TOpa; & — BOARNON Hacoc; 4 — MacasHBIH Hacoc; & -— TONAWBONMOAKAaYMBAIOUIHA Macoc; 0 —
Mac/loyKasaTedb; 7 — BKJAOYaTeab cBeueil HaKaJjHBallisi UM craprepa; 8§ — cBeda Hakajanpalis;
9 — dopeyHka; 10 — TounuBHbI ¢uabtp; 1 — duabrp rpyGoit oyMCTKH Macha

Fig. 1. Diesel engines 5/12, 512-1:
{ — fuel shutoff handle; 2— governor handwheel; 3 — water pump; 4—oil pump; §—
fuel feed pump; 6 — oil level gauge; 7 — switch of starter motor and heater plug; §—
plug; 9 — injector; /0 — fuel filter; /I — primary oil filter

156

Puc. 2. qusenu 5112, 8112, 10T12:

I — dnirp rpyGofi 0uMeTKI Macha; 2 — PYKOATKa BBIKJAIOYERMS JIOZAYH TOMAHBA (OCTAHOBKH
ABHTATENA ), 0 — MAXOBHYMOK PEryisropa; 4 — MAacAsaHLIH Hacoc; § — TONMAWBOMNOAKAYHBAIOLLHI
Hacoe; 6 — smachoykasatedh, 7 — cseda nakaanbanns; § — Gopcynka; 9 — TOMAUBHBL GUALTD;
10 — popsnoll nacoe

Fig. 2. Diesel engines 5I12, 812, 10I12:

I — primary oil “filter; 2 — fuel shutoff handle; 3 — governor handwheel; 4-— 0il pump;
5 — fuel teed pump; 6 — oil level gauge; 7 — healer plug; 8 — injector; 9 — fuel [ilter;
10 — water pump



Puc. 3. Huszeaun AC8 i ACI2:

[ — ¢puauTp ToNKOil ouiteTkH Macqa; 2 — dopcyuka; 8 — TonAMBHLIL  PHALTP; 4 — pacmipn-
TenbHbll 6avok; 5 — GUALTP TPYBOH OUHCTKN Mmachda; 6 — HacoC UHPKYASUHOHHOR BOLKI, 7 —
Hacoc safoprHoit BoAb, §— MacaAubIl Hacoc; 9 — macsgoykasaTenb; IO — TOMAWBOMOAKAUN-
BalWHi nacoc; /I — TONAUBURIE Hacoc, [2 — perynstop; [3 — cBeya HakaaWBaWwus

Fig. 3. Diesel engines IC8, AC12:

J — secondary oil filter; 2 —injector; & — fuel filter; 4 — expansion tank; § — primary oil
filter; 6 — jacket water pump; 7 — outside water pump; 8§ — oil pump; 9 — oil level gauge;
i0 — Juel feed pump; I/ — fuel injection pump; /2 - speed governor; /3 — heater plug

Puc. 4. Ouscan 5/14:

/I — nacoe UAPEYARLHOHNON BOjW; 2 — Hacoe 3a00pTHON  BOLBL, 3 — Macaauslit nacoc; 4 —
TOMAMBHLE HacOe: & — TORAHBONOARATHBAIUINE Hacoc; 6 — Mac/ioyKasaTenb; 7 — PCTyAstop;
8 — BkMuaTENn cheuelt HakaAHBaMUa M CcTapTepa; Y — cpewa  Haxagmpamrwdg; 10 — puantp
TonKol ounerku: [ — dopeyura; 12 —nospymmnil dguabtp; /3 — TonmamBHBIA  GUALTD] 14 —
$uabTp rpydolt OUNCTKH Macha, [§ — sapuaHeil redepartop

Fig. 4. Diesel engine 5[14:
| — jacket water pump; 2 — outside water pump; 3 — oil pump; 4 — fuel injeclion pump;
5—Tuel feed pump; 6 — oil level gauge; 7 -— speed governor; 8§ — swifch of starter motor
and heater plugs; 9 — heater plug; /0 — secondary filter; // —injector; /2 — air cleancr:
13 — fuel filter; /4 — primary oil filter; /5 — gencrator
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Puc. 5. duseas SI14 duaamnesnii:

I — buabTp TPYGOIl OYHCTKH Macaa; 2-— Macaslublii wacoc; 3 — Tonanponoakaduraioliii 1a-
coc; 4 — TOMMIRILIA llacoc; 5 — Macaoykalartenb; 6 — peryadrop; 7 — cBeua UaKauiBaitna,
8 — dopcyHka; 9— TomausHLIl  GuabTp; 10 — BoAsiHoOil  Hacoc; [ — 3apsiAnmil  renepatop;
12 —sosaywnbiil Guabtp; 13— Guaptp TOHKON OuUHCTKN Macna; {4 — craprep

Fig. 5. Diesel engine 5114, [fanged:

1 — primary oil filter; 2-—oil pump; 38— fuel feed pump; 4 — fuel injection pump;
5 — oil level gange; 6 — speed governor; 7 — hecater plug; & — injeclor; 9— fuel filter;
10 — water pump; 1/ — generalor; {2 — air clecaner; /32— secondary oil [liller; /4 — starler
motor
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Puc. 6. Jusean 10/16:

I — duasrp rpyGoll 04HCTKN Macaa; 2 — HacOC IUPKYAAIONIOH BOAb, 3 — Hacoc zabopTioii
BOAB; 4 — Macasnnil Hacoc; 5 — ToNANBONOAKAUHBAOUINIT nacoc; 6 — TONAMBHBIH Hacoc, 7 —
MacdoykasaTenb; & — peryaarop; 9-— chela HaRaAuBanis; 10 — dopcynka; [f{ — TonaupHbii
dHAbTp; [2 — pacuupuTebHLIH Gauok; [} — sapannii reHepatop; [4-— uabTp TOHKOH ouil-
cTKM Macha; 15 — craprep; 16 — XONOAHALHUHK

Fig. 6. Diesel engine 10116:
! — primary oil filter; 2 — jacket water pump; 3-— oulside waler pump; 4 —oil pump;
5 — fuel feed pump; 6 — fuel injection pump; 7 — oil level gauge; & — speed governor;
9 — healer plug; 10 — injector; /f — fuel filter; /2 — cxpansion fank; /3 — generator; /4—
secondary oil filter; 15 — starter motor; /6 — cooler

6 Raxasz Ne G068 161
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Puc. 7. Ousean 502, 5/12-1 (monepeunsiit paspes):

I — Gnox-kaprep; 2 — kopnye camyHa; J — MacIoykasateab; 4 — pacnpefesnTeNbHeid  Bal;
§ — TONAHBONOAKAYNBAIOWIHE Hacoe; 6 — ToJKaTedb; 7 — ronauBHbI{T Hacoe; 8 — KPbIWKa;
9 — wratra Toakartens; J0 — acOocranbkHan poknajpka; J/ — ceeda wakanuparua; 12 — ro-
aopka ianunpos; [3 — dopeyika; 4 —ckoGa Aas noaLeMa  jnaens; [f§ — BoanymHbIA
duasTp; 16 — KoanexkTop BmxAonuofl; {7 —Bryaka uuamenpa; /8 — mopuiens; 19— watyd;
20 — Koabllo ynAOTHHTENbHOe; 2/ — craprep; 22 — KpLIUKa jloka; 23 — XONOAHABUKK

Fig. 7. Dicsel engines 5/12, 5/12-1 (transverse seclion):

! — cylinder-and-crankcase block; 2 — breather body; 3 — oil level gauge; 4 — camshafl;

5 — fuel feed pump; 6 — tappet; 7 — fuel injection pump; & — cover plate; 9 — pushrod;

10 — asbestos steel gasket; I1— heater plug; /2 — cylinder head; [3— injector; f4—

lifting fixture; /5 — air cleaner; /6 — exhaust manifold; /7 — cylinder liner; 18— piston;

ég—ccnlnecting rod; 20 — packing ring; 2/ — starter motor; 22 — block manhole cover;
— cooler
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Puc. 8. Duzecaw 5112, 512-1 (nponoabnutii paspes):

24 — gpuemustil GHABLTP; 25 — KOXYX MaXoBuKa; 26 — BeHell MaXoBiika: 27 — Maxomuk, 28 —
wmonKa: 29 — woaeuyaTkiA Bad; S0 — rafika KDENJIEHHS MaxXOBHKa; d/ — najell MaxosHkal
42 — popmuning: 33 — naTdMK TaxoMeTtpa; J4 — KOAMAaK TOMOBKM  LMAHAApOR; 35 — mpHBOL
pefiin TonmuBHOrD Hacoca; 36 — peryasTop; 37 — arperaTHas Kpblilka; J8 — Hacoc UMpHY-
ARUHOHHON  Hokn; 39 — pacoc 3aGopTHON  BOAK; 40 — BKAaABILL HATYHHOrO MOAILHIHHES,
41 — macnonoaaiouas waiiGa

Fig. 8. Dicsel engines 5112, 5712-1 (longitudinal section):

24 — slrainer; 25 — flywheel casing; 26 — flywheel gear ring; 27 — flywheel; 28 — key;
29 — crankshaft, 30 — iflywheel nut; 31 — flywheel pin; 32 — thrust bearing; 33— tachome-
ter transmitter; 34 — cylinder head cover; 35 — pump rack leverage;, 36 — speed governor;
37 — mounting plate; 38 — jacket water pump: 49 — outside water pump; 40 — crankpin
bearing ¢heel; 4/ — lubricating ring
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Puc. 9. Hdusenu 5112, 8112, 10712 (nonepeyHwlil paspes):

| — GROK-KapTep; 2-— Kopmyc canyHa; J— macioyiazaTenb; ¢ — pacnpeledTe]bHbIl  Baj;
5 — TOMAHBOITOAKNMHBAIOWINT  HACOL, ( — TOAKATEAL, 7 — TOILIMBIEIE  vacoc; 8 — KPbIUIKA;
9 — mranra Toakaveas; /0 — acGocTanbuan npokaanka; // — cueda lakaiuBaHuz; /2 —ro-
NOBKa WHAMHAPOB: 13 — dopeyuxa: /4 — ckoba Aas  noibesma  pusens; 15— BO3MYILHbI
duasTp; 16 — KoanekTop BHXIonHoH; {7 — nTyaka umansopa;  [§ — nopuenb; [9 — wwaTyl;
20 — koabno yoaoruuTeabloe; 2 — craprep; 22— KpmKa Joks; 23 — npoknajka

Fig. 9. Diesel engines 5I12, 8[12, 1012 (transverse section):

1 — cylinder-and-crankease block; 2 — breather body; & — oil level gauge; 4 — camshaft;
5— fuel feed pump; 6— tappef; 7— fuel injection pump; 8-— cover plate; 9— pushrod;
10 — ashestos sleel gasket; /f — heater plug; 2 — cylinder head; 13— injector; /4 —lifting
fixture: /5 — air cleaner; /6 — exhausl manifold; 17 —eylinder liner; /8 — piston; 19—
connecting rod; 20 — packing ring; 2f — starter motor; 22 —bloek manhole cover; 29—
gasket
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Puc. 10. Jusean 5112, 518, 10112 (nposonbublii paspes):

24 — upuemunil dutigp; 25 — ROIEVX Maxobitka; 26
B,
mnnaesa; o4

ek, 24

32 — pogaunning; 5
JATHIONY Hacola; 6 PUryaA T
ILEATL

KOACHYa Tl

JSTRHOIIGI non, 46 IR
Fig. 10. Diescl engines 5112, 812, 10112 (longitudinal section):

26 — flywheel gear ring; 27 — flywheel; 28 — key:
31 — Ilywheel pin; 32 —thrust  bearing; 33 - stud;

24 —- slrainer;

29 — crankshalt;

34 — cylinder

25 — flywheel

bead cover;

35

i

a7

casing;

30 — Tlywheel nut;
-— pump

e il
KOMTTR

SUPoraTias Kpmgs;
RPN B HO O

rack

plate; 38 — pulley; 39 — jackel water pump;

ring

Beleil masonnka; 27 —- MaNoBuK; 28 -
BPEIACHIS Mo, 37 — nadieil  MaxoBliKka;
PONOBE AL ogs, 35 — npuBox pelikn o -
il HKRHDB; 39 — Hacoc UHPKY-
Hojaiiii g, 44— Macnouogaonias waiba

leverage; d6--speed  governor; 37 — nounling
40 — craukpin bearing shell; 47 — lubricaling

10A;
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Pae, 11, Husean JICS u JIC12 (nonepeunbil paapes):

| — Gaok-gaprep; 2 — Kopnyc canyHa; 3 — pacnpeacduTearbil  wad; 4 — TOMANBONONKATH-
nalompil Hacoc; § — TOAKATOAbL] fi — TOMAUBHEND Hacoo, 7 — Kpuidika; § — WTalura ToAKATEas
i — acOocTalbHan Npokaafka; [0 — cpeda NAKANHBAMNS, If — roaoska uwanuapon; 2 — dop-
cvika: 19— malifa a0 nogbesa auzens; S — KOMIERTOR € GaMKonM pacuiHpUTEaLlbIM; 3 —
BTyAKa UMARRApa; [6 — noplieis; 17 — wartyt; 1§ — Koabllo ynaorhareavkos; 19— eraprep;
2l — gpullKa  Jloka; 2 — XoAoLNALHUK

FFig. 11. Diesel engines JAC8, IC12 (transverse seclian):

| — evlinder-and crankcase block; 2 — hreather bhody: 8 — camshalt; 4 — fuel Teed pump;
i — tappel; 6 — fuel injection pump; 7 — cover plate; & — pushrod; 9 — asbeslos steel gas-
ket: [t — heater plug: # — cylinder head; /2— injectors 13— lliting Hxture; 14— mari-
[ald  with expansion tank, [5— cylinder liner: 16— pislon; 17 — connecting rod; 18—
packing ring, 72— starter malor; 20 — manhale cover; 21 — eonler
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Puc. 12, Juseon IC8 u JIC12 (upojodavinit paspes):

22 — OUALTP-NPHEMHWK; 23 — KOMYX MaxoBlika; 24 — BecHEU MaxOBHKa; 25 — MaxoBHK; 26 —
majiel, MaxoBlika; 27 — pervasrtop; 28 — macasublit daabrp; 29 — xoneHuatsiit Ban; 30 — ar-
peraTHast KpblWKa; 3f/ — Hacoc WIPKYARTHOHHOH DAL, 32 — macoc 3aGopTHOR BOARL, 33 —
DKAAABIII LIATYHRUIOTO mouinnuuxa; J4 — nopjoi; 35 — Kosmak TOJNOBKH LHAWHAPOB

Fig. 12. Diesel engines AC8, AC12 (longitudinal scction):
22 — strainer; 23 — flywheel casing; 24 — flywheel gear ring; 25 — flywheel; 26 — flywheel
pin; 27 — spced governor; 28 — oil filter; 29 — crankshalt; 30 — mounting plate; 3/ —

jacket water pump; 32 — outside water pump; 33 — crankpin bearing shell; 34 — sump;
36 — cylinder head cover
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Puc. 13. Musean 1112, 1121, [122 (1iomepeunnit paspes):

1 — Gnok-kaprep; 2 — KOpuyc canyid; §— macaoykasareab; 4 — PACHPEACANTENLHEIA Ban;
5 — TONAHBOAOAKAMHARBAIOULT Hacoc; 6 — ToJdKaTedb, 7 — TONAMBHLIA Hacoc; &8 — H[JILII.UKa;
9 — wiraura ToAKaTeas; [0 — acOocTalbHAS NPORASIED; Il — cneya nakasuBauus; 12 — ro-
nopka  wuiauuapos; I8— dopeyhka; [ —ckoba ann  loaneMa  JIH3eAn; 15 —aomymnmi{l
(huasTp; 16 — KodieRTop BRIXAOTIHON:  #7 — BTVAKA dapuinpa; 18— nopurets; 19 — matyH;
20 — koAbl YOooTHETeaboe; 21 — cTaprep; £2 — KPBIUED JI0KA] 23 — Oyreas

Fig. 13. Diesel engines IT12, 121, 1122 (lransverse section):

1 — cylinder-and-crankease block; 2 — breather body; 8 —oll lével gauge; 4— camshaft;
5 — fuel feed pump; 6— tappet; 7— fuel injection pump; 8 — cover plate; 9 — pushrod:
10 — ashestos sleel gasket; 1l — healer plug; F.’?—‘cylmr[v_r lm:u'!_- IJ—.mJector; )4_—-|If:
ting fixture; 75— air cleaner; [6 — exhaust manifold; 17 — e¢ylinder liner; /8 — piston;
19 — connecting rod; 20— packing ring; 2/ — starler motor: 22— manhole cover; 23 —
stirrup
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Puc. 14, Tnzean 1112, [121, [122 (mpoponbHbIit paspes):

24 — npUCMHDLIA QuAbTD; 25 — KOMYX MaX0BHKAa; 26 — BENEl MaXOBMKE, 27 — Maxobuk; 28 —
wrudT; 29 — xonenuatbifi pan, I — Goar kpemaeins; 3/ — Goar; 32 — BKAAABII  KOPEHNOro
noawnnnuKka; 33 — macagustfl (uanrp; 34 — Koanak  rONOBKN URAMLAPOB; 35 — TepMocTaT;
36 — perynatop, 37 — arperathas Kpeiwika; 98 — wrne; 39 — Hacoc MHPKYASLKOMIION DBOABI;
40 — BKJAAbIM WaTYIHOr0 MOoAWHODARKa; 4/ — noanon; 42 — YIQRULIC TONYKOJALIla

I'— nos pusenelt ¢ nedaanilently HenoaHeHHEM

Fig. 14, Diescl engines 112, T121, T122 (longiludinal section):

24 — strainer; 25 — flywheel casing; 26 — flywheel gear ring; 27 — flywheel; 28 — pin;
29 — crankshaft; 30 — flywheel bolt; 3/ — boil; 32 — main Dbearing shell; 33 — oil filler;
34 — cylinder head cover; 35 — thermostal; 36 — speed governor; 37 — mounting plate;
38 — pulley; 39 — jacket water pump; 40 —- crankpin bearing shell; 4f — sump; 42 — split
trings

I — applics to [langeless engines
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Puc. 15. Qusens 5/14 (nonepeunwiii paspes):

I — Gnok-gaprep; 2 — Kopnye canyna; § — MacioysasaTean; 4 — pacnpeiednTedbui Baj;
3 — TOMAUBONOAKANHBAIOILGL  HACOe; 6 — TOAKATeAL; 7 — TONJAMBHEN  Hacog; & — KpKka;
# —wTadra Toakarteasm; [/ — acdocranchas npoknaiia: [/ — cReya MaKadHBaHHA; 12 — ro-
JOBKA  UMARHApon; 13 —dopeyika; /4 —ekofia Jam HoABeMa  Jnaeas; 5 — Boaaymiisit
thuautp; 16 — KonnekTop srxaAonpodi; /7 — nTyaka wuannipa; I8 — nopienb, 9 — maTyH;
20 — KONBUO YIIOTHHTEALHOC;, 2 — craprep: 22 — gpuiks Moka; 28 — xoqomnasii

IFig. 15, Diescl engine 514 (fransverse scction):

1 —-crankecase-and-cylinder Dblock; 2 — hreather body; 3 — oil level wauge; 4-- camshafl;
5 - fuel feed pump; 6 —tappel; 7 — fuel injection pump: 8 - cover plale; 9 — pushrod:
10 — ashestos sleel gaskel; 74— healer plugr 12 — eylinder head;  £3 = injeclor; 14— lif-
ting [lixture; 15— air cleaner; 16 — exhansl wanifold; (7 cvlinder  liner; 18 — piston;

19— connecling rod; 20 — packing ring; 2/ — slarler motor; 22 — manhole cover; 23—
cooler
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Puc. 19. dunseau 5116,
8116, 1016 (nonepeu-
LI pa3pes):

| — Gaog-waprep; 2—— Kopnyec canyHa; 4 — MacioyKa3zaTeab; 4 — pacupeleaHTeNbHBLIH Ban,
5 — TONMMBONOAKAYHBAOMN HAcCOC; O — ToAKaredh; 7 — TONAMBHBIH Hacoc; & — KpblllKa;
§ — mranra Tonakateas; [0 — acfocTanbHas npoknajka; // — ceeya HaxaauBaHus;, /2 —ro-
noBKa UnAHApon; 13 — dwopeyHKa; [4 —ckoDa  ans OodbeMa  H3ens; 15 — RO3AYWIH BT
GuaLTp; 16 — KoMeKTop BHXAOMNON, [7 — BTYNKa UMAMHIDA; 18 — mopieHb; 9 — waTtyH;
20 — wonklo YNAOTHHTENbIOE, 2 — craprep; 22 — KpellIKa JoKa; 23 — XOJOQHJIBIHK

Fig. 19. Diesel engines 516, 8/16, 10JI6 (transverse section):

| — cylinder-and-crankcase block; 2 — breather body; 83— oil Jevel gauge, 4 — camshaft:
5 — fuel teed pump; 6 — tappet; 7 - fuel injection pump; 8 — cover plate; 9 — pushrod;
10 — asbestos steel gasket; I/ — heater plug; 72 — cylinder head; /3 —injector; 14—
lifting fixlure; 15 — air cleaner; [6— exhaust maunifold; 17 — cylinder liner; f8— piston;
19 — connecting rod; 20 — packing rting; 2/ — starter motor; 22— manhole cover; 23—
cooler

Pue. 20. Huzeau 5116, 8716 (npoiospHELi paspes):

24— npHeMHBIl uABTP; 25 — KOKYX MaxoBHKa, 26 — memen mMaxosuka; 27 — maxonng; 28 —
wrnT; 29 — KonenuaThil Bax; 30 — GonT KpenncHua MaxonMka: S — manen, maxosuxa; 32 —
BRAALLIT KOPEHIOro NOAWHNHEKE; 38— Machsuutfl Quastp; 54 — Konnak ronoBEH  IHAHIA-
pon; 55 — Gauow pacwuputenbusldl; 36 — peryasatop; 47 — arperatnana  KpuiluKa; 38 — Hacoc
unpEyasinounoli pojs; 39 — Hacoc aaloptTiofl BOAR; 40 — BRAAALI MATYHHOTO WOLIMHT-
uvuKa; 4/ — noAanoH; 42 — yMOpHRle KOJbIa

Fig. 20. Diesel engines 5116, 8/16 (longitudinal section):

24 — strainer; 25 — flywheel casing; 26 — flywheel gear ring; 27 — flywheel; 28— pin;
29 — crankshaft; 30 — flywheel bolt; 3/ - [lywheel pin; 32 — main bearing shell; 33 — oil
filler; 34 — cylinder head cover; 35 — expansion tank; 36 — speed governor; 87 — mounting
plate; 38 — jacket water pump; 39— outside waler pump; 40— crankpin bearing shell;
4/ — sump; 42 — split rings
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Puc. 2. TonoBKa LUAMHADOB:

! — ronosKka umaungpon; 2 — croflka KOPOMEICEN; § — BUHT peryanpoBOYHLIA; 4 — KOpoMLICao
B cGope; §— panHK Kopomkiced; 6, 20 —rafika; 7 — wnuabka: ‘8 — xonnak; 9 — cyxapb Kna-
Nana; 10— rapenka HpysmuHb Kianava; () — Koabio; 12 — npymnAa  kJanaHa; 13, 2/ —
npoknaika; [f4-— HanpaBsiowas BTYaKa; 15 — splxaonuall kaamamn; 16 — Bcachlpaowmit kaa-
nad; 17 —wrur; 18 — metaska suxpenofl Kamepu; 19 — cpeya HaKkaganpanus; 22 — tpyoka;
/I — nopRAcK 3aTAMKM raek KPenaeHHS TOA0BKH LHAHBIPOR

Fig. 21. Cylinder head:

! — cylinder head; 2 — rocker arm bracket; 3 — adjusting serew; 4 — rocker arm assembly;
5 — rocket arm fulerum pin; 6, 20 — nut; 7 — stud; 8 — valve cover: 9— valye cotler; /0 —
valve spring relainer; [f - safety ring; /2 — valve spring; 13, 2/ — pasket: J4— valve
guide; 15 —exhaust valve; 16 —inlet valve; 17— pin; 18 —turbulence chafmber insert;
19 — heater plug; 22 — tube '
{ — order af eylinder head nuts tensioning
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Puc. 22. lllatynHo-nopluneBas rpynna:

| — nopienb; 2 — KOMNPeCCUOHHOE KOJblO; 8§ — CTOMOpHOe KoabLo; 4 — nopiluHeBoll nadel;
5 — macnocbeMHOe KOJbLO; 6§ — BKJAAABII IIATYHMOTo NOAIIMMNHHKA; 7 — WaTyH; & — BTyJKa
BepXHell TCOJOBKH WAaTyHa; 9 — KpbllIKa wWaTtyHa; [0 — Goir maTyHa; [/ — waiba oTruGHan;
12 — wTudT

Fig. 22. Connecting rod-piston assembly:

| — piston; 2 — compression ring; 38— snap ring; 4— piston pin; 5 — oil control ring;
6 — crankpin bearing shell; 7 — connecting rod; 8 — small- end bushing: 9 — crankpin bea-
ring cap; 10 — crankpin bearing bolt; // — tab washer; /2 — peg
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Puc. 23. Pacnpenenutenpunsi panx guseqaeit 52, 5J12-1, 5112, 8I12, 10T12:

1 — wecTepHs paclpefeJHTENbHOTO BaJjia; 2 — XPaNoBHK; & — lnoHKa; 4 — oTruGHast 1naiiGa;
5 — Tonkavens; £ — HITAHCa TOAKATeAs BLIXJAONHOTO KjAanaHa, 7 — PYKOATKE JNeKOMIpeocH-
OHHOTO BalHKa; § — AexoMnpeccHoHHEN Banug; 9 — Tapeika AEKOMOpeccHOHPOro yverpofersa;
I — mrakra ToakaTens Beacuipawiiero Kianawa; 71 — npymuna; 12 — gopnyc; [3 — BanHK;
I4 — mecTepHA KOHHYECKa® Bepomas; 1§ — wecrepHS KoHHYecKas Beayiwas, [6 — kpoiuika;
17 — npuson Taxomerpa; /8 — raifika samumpas; 19 — obofima momummnAMKa; 20 — noBOLOK;
2/ — pacnpefle/IMTeNbHBII BaJj; 22 — [IaPHKOMOMIIHIHUK; 23 — IPOMEKYTOUHOE KOJbUO

Fig. 23. Comnmecting rod, 512, 512-1, bI12, 8T12 and 10I12 diesel engines:

| — camshalt timing gear; 2— ratchet wheel; 8 — key; 4-—tab washer; -5 — tappet;
& — exhaust valve pushrod; 7 — compression release handle; 8 — compression «release
spindle; 9 — disc of compression release spindle; 10— inlet valve pushrod; -II == spring;
12 — housing: 13 — spindle; /4 — driven bevel gear; /5 — drive bevel -gear; I6.— cover
plale; 17— tachomeler drive; 7§ — nul; 79— bearing housing; 20 — arm; 2/ — catishaft;
22 — ball bearing; 23 — spacer ring o
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pan pusenei JC8, AC12, T2, T21, 1122

3 — wraHra; 4 — AeKOMNPECCHOHHDLIH BaJHK;

Sl | g

Puc. 24. Pacnpenenutelbsoiit
1 — pacnpenenmenbuuﬂ BaJi; 2 — TOJKaTenb;
5 — TapeJsika

Fig. 24. Camshaft, IIC8, JIC12, T12, 1121 and 1122 diesel engines:

{ — camshaft; 2 — tappet; 3 — pushrod; 4 -— compression release spindle; § — disc of com-
pression release spindle '
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Puc. 25. Pacnpepennrensuble wecrepun auseneir 512, 5/12-1, 512, 812, 10I12:

I — mecte

xaonHoi f;l:aI:LP}?ﬁ?g;nu":_gci?&?;?ﬂ;l:cc:;ca; Lﬁ_ WECTEPHA pacHpeldenHTeabHOro Bana; J — Bhi
» by o4 = mecTepin 5 D -

?a_-‘la“;efx; WECTEPHS NPHBOfa DOLAHONG Hacoca PHS PETYAATOPA; 5 — LICCTEPHST KOJIEHIATOro

Fig. 25. Timing gears, 512, 5[12-1, 5I12, 8112 and 10I12 diesel engines:

I —oil pump drive gear; 2 — camsh imi m

- 8 ft timin ;33—

evlindery 4P gonve .k 2 _a sha g gear; 3—exhaust valve ca of fi
L g _arks gear; 5 — crankshalt timing gear; 6 — water pump drive EglerzflE
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Puc. 26. Pacnpenenure/bHble LIECTEPHH anseneit JC8, 1C12, T112, 1121, 1122, 4 u:
! — npoMeXcyTouNas MmecTephs IPHBOAA BOARHOIO Hacoca; 2 -— wecTepHsl MPUBOAA MAacAaHOro
Hacoca: 4, 4 — wmecTepHs pacnpefeaHTeaniioro Basia; 5 —— UlecTepHst TPHBOJAa TOIMJHBHOTO
Hacoca: 6 — uiecrepHs BOAAHOTO Hacoca; 7 — LECTepHA KOJjeHYaroro Basja; & — uiectepis
pongioro macoca 3abopTHOH BOJLI

I — meTKkn

Fig. 26. Timing gears, J1c8, Icie, 112, nait, 1122 and 4ua diesel engines:
2 — oil pump drive gear; 3, 4 -— camshaft timing ge-

{ —idler gear of water pump drive;
6 — water pump gcar; 7 — crankshaft timing

ars; 5 — fuel injection pump drive gear;
gear; 8 — outside water pump drive gear
I — timing marks
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Puc. 27: Pacnpepeaurteabyele IIecTepHU gusenei 6 u:

I — nMpoMeXXyTOuHas WecTepHs ITPHBOAA BOASIHOTO Hacoca; 2 — IUECTEPHST MPUBOLA MacJst-
HOro Hacoca; 3, 4 — wlectepHsi paclpefeNHTeJNbHOTO Basia, 5§ — IecTepHs MNPHBOLA TONJND-
HOrO Hacoca; 6 — lIecTepHsi BOAAHOTO Hacoca; 7 — LICCTEPHA 3apsAHOro reneparopa; 8, 9 -
uIecTepPHsi NPHBOAA 3apsAHOr0 TeHepaTopa; /0 — npoMe)KyTOUHasT HIECTEpHs NpPHBOLA 3apPsijL-
HOTo TreHepartopa; [/ — wWecTepns KoJeHYaTOro Baaa; /2 — IlecTepHs BOAANOrO Hacoca di-
6opTHOIT BOADI

I — metku

Fig. 27. Timing gears, 64 diesel engines:

1 —idler gear of water pump drive; 2 — oil pump drive gear; 3, 4— camshalt timing
gears; 5 — fuel injection pump drive gear; 6 — water pump gear; 7 — generator gear;
8, 9 — generator drive gears; /0 — intermediate generator drive gear; /f— crankshaft {i-
ming gear; /2 — outside water pump gear:

{ — timing marks
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o8, TonanBHas CHCTEMA JLH3CTEN 5112, 502-1, 6I12, 812, 1011
55 BricoKoro nandenns; 4 — Qop-
ausHEf rAbTD; 7 — TpyGKa
§ — Tpy6Ka OT TOMNHRONOLKAYHBAIOLLErD Hacoca K GHAB-

e,
{ canpHag TpyORa; 2 — romdusHuEf Hacoe, 3~pr60n|zqom,':.
cyica: 5 — TpyGonpoBoy, cappa TONANBL H3 opeyHok; i — TOn
Gr (pALTpA K TOMIHBHLIM HACOCaM;

(py; 9 — HOABOA TOMAHRE; va—'I'(\IIJ‘IIIHUnO_l‘LKallHBaIOLLlHﬁ Hacoc

Vi, 98, Fuel system, 5112, 512-1, 5712, 8112 and 10112 diescl Cﬂ.gl.ﬂCS: B
hAl ain tube: 2 — fuel injection pump; 3 — high-pressure line; 4—1n]ectt])_r; 5{— ea f-ﬁel

OEEED e 7 — line from Iilter to fuel injection pumps; 8§ — line from

w6 — fuel filter;
‘!:I‘l'j:‘l])l‘ll11p to filter; 9 — fuel inlet; 10 — fuel feed pump
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Pue. 29. Tonausuast cumcrema amsedqcii 4 u, 6 u, JIC8, JCI2, I112, T121, Ti22
! — caupras TpyGKa; 2 — TOMAHBHBIL Itacoc; 3 — TpYGONPOBOM BHICOKOro aaBAeHus; 4 — diob-
CyHKa; § — Tpy0onpoBOA CJAWBa TOMJAMBA M3 (OPCYUOK; 6 — TOMAUBHBIY Gnabrp; 7 — Tpy6ka
or GuAbTPa K TOMIUBHOMY Hacocy; & — TpyOKa OT TOTUIMBOMOAKAUHBAlOULEro Hacoca K unl.-
TPY; 9— noABOA TONAuBa; [0 — TONAHBOMOAKAYUBAIOUIWN Hacoc

Fig. 29. Fuel syslem; 44, 6u, JIC8, JICI2, IT12, T121 and I122 dicsel engines:

/ — drain tube; 2 — fuel injection, pump; 3 — high-pressure line; 4 — injector; 5 — leak-oll
lube; 6 — fuel filter; 7 — line from filter lo fuel injection pump; 8§~ line from fuel feed
pump to filter; 9 — fuel inlet; 10 — fuel feed pump
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Pie. 30, TonguBONOAKAUMBAKOLLHE HacoC:

{16 — npo6ra; 2 — ynop; 4 — apyainiad nopiuna; 4 — Kopnye; 5

24 — nopwens; 6 — BTYARA

: C g — 3 < [0 — ponux; 1I, I8 —ock; 12—
Ganpanasoman; 7 — mapik; 8 20 — wrok; 9 — TOAKATEb; 1 ( 9 ;
|||'|-||l(t:|'r> mu_.n' wryiep; I4— Knanat HarneTaTeABHREI; J§ — npymuHa 1.nu_naglga. mon ':Tyébeﬂ
1/ —1pyGia oTROAR Toumina; [9— Kopnyc pywsoro macoca; 21— Koanak; £2 - KHOMKA: % 0
coabio mopmag; 25 — npownamka; 2 — peacuipatonnil kaanan, 27 — nepenycrHam TRyoxa;
Wi .- 7py6Ka MNOABOMNA TOMIMBA

i, 30, Fuel feed pump: . '
1 S A . 3 _ niston spring; 4 — housing; 5, 24 — piston; 6 — guide slee\{e..

//, “;uTI-I?m%g. 2 __Sliiuspt'nn‘j rc\]d':s g,,iiappgt; 10 —roller; f1, 18— fulcru\;n lpmd;rallrf_tlrx)tlag"

1 unlon: 14— delivery valve; [§— valve spring; [6— union; 17 —asll::t' CEn sction

t0  pump body; 2/ — cap holder; 22 — cap; 23 — piston ring; — & H

valye; 27 — bypass lube; 28 — fuel delivery line
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Pue. 31, Tonausublit GuapTp:

I — ropaye; 2 — duanTpyloumHit sacmenT; 3 — Kpoiuga; 4 — Tpy6ka 0T TONJAHBOROAKAYHBAIO-
wero Hacoca, § — wWTyLep; 6 — TpyOKa cauBa TONAHBA U3 (OPCYHOK; 7 — cTaxkias ralka;
8 — mpofika BMOYCKa BO3AyXa; Y — TpyOKa K TONJIHBHOMY Hacocy; 10 — crsikuoft Goat; [/ —
canbhuK; [2— tapeaxa; /3 — npyXKuna; /4 — wapuk; 5, /6 — mpoGku; /7 — saraynika

I — pafiora; [/ — npoMnlska ] '

Fig. 31. Fuel filter:

1 — case; 2 —filler element; 3 — cover; 4— {ube from fuel feed pump; 5 -— union; 6—
tube returning fuel from injectors; 7 -- clamping nut; & —aic bleéd screw; 9 — lube - (o
fuel inJection pump; /0 — clamping Dbolt; (/ —scal; /2 — disc; 13— spring; 14— ball;
15, 16 — drain plugs; 17 — blanking-off plug

I — operating position; I/ — position for {lushing
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Puc. 32. Tonsusnblit nacoc museaeit 502, 542-1, 5112, 8112, 10112:

1 — kopnyc nacoca; 2 -- Tapesika NPYXHHL HiWHIN; §— TONKaTenb; 4 — TApejKa MPYMHHLI
BepxHss, § — ayOuaras peiika; 6, 15, 17 —npornaara; 7 — ycranonounuit punt; & —naomGa,
9 — npokaanka; /0 — kaanannas napa; [, 22 — npysuna; [2, /6 —wrynep; I3 — sarayiuka,
/4 — npobxa; J§ —BTysika; /9 — Gont mryuepa; 20— 3yGuatwii mneHew; 2/ — nayHmepiasn
napa; 23 -- cronopuoe Koabuo

Fig. 32. Fuel injection pump, 5/12, 502-1, 5112, 8[12 and 10112 diesel engines:
! —pump housing; 2 —lower spring relainer; 3 —tappet; 4 — upper spring retainer;
5 — pump control rack; 6, 15, 17— gaskets; 7 — adjusting screw; & — sea_l; 9 — gasket;
10 — delivery valve assembly; 7/, 22 — springs; /2, 16 —unions; f3 —blanking off plug;
14 — hleed screw: 18 — bushing; J9 — union bolt; 20 — control yuadran(; 2/ — plunger-
and-barrel assembly; 23 — retainer ring
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Puc. 33. Cnapenubie TOMAMBHbIE Hacoce ausenei 5102, 502-1, 5I12, 8I12, 10I12:

! — poauk; 2 —ocb poAnKa; 3 — TPoHK; 4 — WTH(T, 5 — KoHTpralika; 6 — PEryaIupoBOYHbLIA
Goat; 7 — baanel; 8 — npyxuna; 9 — gyGuaras pelika; /0 — tonnusHbIt nacoc; [/ — ock;
12 — perynupytoutee 3seHo; [3 —mydra; [4-—Tara; I5 — peryampyiowmas CraxKa

Fig. 33. Dual fuel injection pumps, 512, 5[12-1, 5I12, 8112 and 10012 diesel en-
gines:
1 —roller; 2—roller pin; 3— tappet; 4-— pin; 5 — lock nut; 6 — tappet adjusting screw;

7 — flange; 8 — spring; 9 — pump control rack; 10— fuel injection pump; {1 — fulerum
pin; 12 — adjusting link; /3 — coupling; {4 — pull rod; 15— swivel
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Puc. 34. Cxema paGoThl TOMIRBHOTO Hacoca:

! — BxoaHoe oTBepcTHe; 2 — BHIXOAHOE OTBepCTHe; J — OTCeyHas KPOMKa; 4 — NMpoAOJbHbLIA
nas3

I — nonnas nogaya; /1 — vacruynaa mnopmava; [/] — nynepas nonava
Fig. 34. Diagram of fuel injection pump operation:

/ —inlet porl; 2 — delivery port; 3 — cutofl scroll; 4 — longitudinal passage;
{ — maximum delivery; I/ — partial delivery; I{f — zero delivery
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Puc. 36. [TpuBoa TonauBHOro nacoca jpuseneit 6 u:

I, 7 — Gonar; 2—mryixa; J — WecTepHy NpPHBOJa Hacoca; 4 — mmnouka: 5 — wrndrt, 6 — daa-
neu; & — xopnye; 9 — momojox; 10— ppoxnaixa; [l — npymuna; [J2 —raifika; [3— paauk
npHBOda HWacoca; /4 — ynmopras BTyaka; /5 — kpwinka; /6 — caneuuk; J7 — BcmomoraTesibHan
Myra; [§ — mypra; 19 — snacthubas wafiGa; 20 — mydTonepmarenb; 2/ — npucnocobienne
ANSl UEHTPOBKH, 22 — PHCKH

Fig. 36. Fuel injection pump drive, 6ua diesel engines:

1, 7—bolt; 2—bushing, 3 — pump drive gear; 4 — key; 5§ — pin; 6 — flange; 8 — housing;
9 —arm; 10— gasket; f/f— spring; 12 — nut; 13 — drive shaft; 14— thrust bushing; 15—
cover; /6 — seal; 17 — auxiliary coupling; I8 — coupling; 19 — elastic spacer; 20 — coupling
holder; 2/ — aligning fixture; 22 — marks
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Puc. 37. TIpuBO/ TONMHBHOTO HACOCA C (DIAHUEBBIM KPCIVIEHHCM:

1 — dananel; 2 — KoabLo YNJOTHHTENbHOe; J — TpyOKa mnoABOfa Machaa; 4 — wecTepHs; 5,
12 —'BTynKa; 6 —mpoknaaka; 7 — caabHHK; 8 — Kopnyc; 9 — noBojok; /0 — npyxuua; I/ —
rafika; 13 — watida

Fig. 37. Drive of fuel injection on pump with flanged mounting:

1 — flange; 2 — packing ring: 3 — lubricating tube;, 4 -— gear; 5, 12— slceve; 6 — shims;
7 — scal; 8 — housing; 9 — arm; 10 — spring; I/ — nut; 13 — washer

7 3ukas Ne 568 193



Puc, 38. ®opcynka:

1 — Kopnyc pacneuiutensi; 2 — HrJaa pacmbl-
AHTeas; 3 — raiilka pacnblauTens; 4 — KOpnyc
¢opcyHkH; § — wrtaHra; 6 — npyxuHa; 7,

13 — npoknagka; § — raflka NPY2KHHBI; 9 —

PCryJUPOBOUHEBII BUHT; [0 — KOHTprahka;

1l — xonnak; 12 — Bryaka; [4 — Goar uITy-
nepa

Fig. 38. Injector:

1 —nozzle body; 2— nozzle valve; 3 —

nozzle body nut; 4 — nozzle body holder;

5 — spindle; 6 — spring; 7, 13 — gasket; 8 —

nut; 9 — adjusting screw; 70— lock nut;
1l — cap; 12 — bushing; 14— bolt
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Puc. 4. Kuunemarnucckas cxema UCHTPOBCIKHOLO OJAHOPE/KHMHOTO  peryasitopa:
! — DPYKOATKa BHIKJIOYELHSt [IOKAUM TOMIMBA; 2 — MaXOBHUOK PErYAHPOBaHHA 060pOTOB; & —

. . vl >
prryar; 4 — npy:ulla; § — Opy:KMujaa Tara; 6 — peiika; 7 — BuabYATEIl phluar; 8 — MydrTa;
9 — mecTepHst Madas; 10 - BAUHK KYJIauKoBbill TONJANBHEORO nacoca; !/ — mecrepns; /2 — rpy-
3Bl PeryaaTopa; /3 — BaJlK-KPCCTOBIIHA

Fig. 41. Schematic diagram of centrifugal constant-speed governor:

I — fuel cutoff handle; 2 — speed setiing hiandwheel: 3 — lever: 4 — spring; 5 i

5 3 ; pring; 5 — spring-loa-
ded rod; 6 —pump rack; 7 — fork-end lever; & — sleeve; 9 — pinion; l()—fue]pinjgcﬁon
pump cam; I/ — gear; 12 — governor weights; /3— spider
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Puc. 42, Peryastop ¢ nsmeusiemoit -
CTENEHbIO  HEPABINOMCDIIOCTII  JIM3C- \ T 30

Jged 4 4, 6 g: 31

! — Kopnyc; 2 — peryanupoBoudblii BHuT; 3 — waiiGa; 4 — maxonwuox; § — novonok; 6 --rafi-
Ka; 7 —wryaxa; 8, 11— npysxuita; 9 — crakan npymuun; 10 — kpumikay {2 —TAra; 13—
mydra; [4— xpecroBuua; 15 —ochb poauka; 16 — mailba nnasawian; 17 — nageuw; 18 —
KoAbuo; [f9 — canvHuk; 20 — mecrepHs; 2/ — rpys; 22 — npotiga; 23 — poaunk; 24 — pridar
BUABYATLIA; 25 — Tapeaxa; 26 — NMOBOXOK KaTapakTa; 27 — urda KaTapaktda; 28 — npy:KuHa
KaTapakrta; 29 — kopnyc; 380 — DYKOATKa BLIKJuUcHlsl; 3] — cexTop

Fig. 42. Governor with speed droop adjusting mechanism; 41 and 6ua diesel en-
gines:

I/— housing; 2 — adjusting screw; 3— washer; 4 — handwleel; 5—arm; 6 — nut; .7—
bushing; 8, [/ - spring; 9 — spring shell; [0 — cover; [?—rod; 13--sleeve;, /4— spider;
15 — roller fulcrum pin; 16 — floating washer; J7 — pivot; 18— ring; [9— seal; 20 — gear;
21 — weight; 22 — drain plug; 23 —roller; 24 — fork-end lever; 25 — collar; 26 — dashpol
arm; 27 — dashpot needle; 28 — dashpot spring; 2¢ — housing; 30 — cutoff handle; 37 —
quadrant
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Puc. 43. Cxema macasnoil cueremn auseqaed 542, 542-1, 5112, 8112, 10I12:
/ —cauB macaa M3 noAjoHa; 2 — mpueMmHbIR daanTp; J — TepMomerp; 4 — MacasHBIT Hacoc;
5 — manomerp; 6 — QuaALTp TPYGOH oOYMCTKH Macha; 7 — MacAOmpOBOL K peryasatopy; 8§ —

MacnompoBoi K KOJeluyaTOMY Bajy H (HALTDY TOHKO! OYHCTKM Macaa; 9 -— MACAOMPOBOJ,
K umaasny mopumisi; [0 — nopgou; I/ — GuUALTPp Tonkoll OUHCTKH Macaa

Fig. 43. Lubricating system, 52, 5/12-1, 5112, 812 and 10I12 diesel engines:

I —outflow of oil from sump; 2— strainer, 3 — thermometer; 4— oil pump; 5 — pressure
gauge; 6 — primary oil filter; 7 — oil line {o speed governor; 8 — oil line to crankshaft and
secondary oil filter; 9 — oil passage to pislon pin; 10 — sump; I/ — sccondary oil filter
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Puc. 44, Cxema MAaCasHOll CHCTCMUE jinsedeil JIC8, JiCle, Tii2, If2l, 1122, 4 u
H b

[ —caun macaa u3 NOAJAOHA; 2 — npuemuwit ({.lll.1|an:~3 — repmomerp; § — .w]ac;muun [EZCBOE
5 — manomerp; 6 — GuALTp rpyCoOf odHCTRE Macdd; 7 — xonoanasiuke  (apsemn 6 q)"I(J—
MACHONPOROA K (PHALTPY TOHKOM OMHCTEN MACHa; 9 — MacAONPOBOA K Najblly MOpIINs; I
MacAOTpoBo K MOMMHMHUKAM KOJNEHHATOro i pacupefeanTensioro Bagos; [ — uastp T
KOl ouHCTKH macna; [2 — moanow

Fig. 44. Lubricating system, JIC8, ACI12, T2, 1121, T122, 4u and 61 diesel cn-
- tl { 4 il pump; 5 — pressurc
— il from sump; 2 — strainer; 3 — thermomctler; 4-—oll P 5= X
iau o;tféoﬁ 1)0|‘Eim(2!y oil filtcr? 7 __0il coolet (6 u engine); 8 —oil line to bcCOIlddl’yl 311
Efiltgr" 9 — oil passage lo piston pin; 10 — il passage lo crankshafl and camshall bea-
rings; 11 — secondary oil filler; J2 — sump

201



3 12 10
Puc. 45. Macasunit nacoc anseaeit 5/12, 51121, 5112, 8112, 10112:
I —Kkpuika; 2, 10 —npokaajka; §— Kopnyc; 4 — BTyJKa; 5 — Bellyliast wWecTCpuda; 6 — pe-
JAOMas 1ecTepHs; 7 — Koanmak; 8 — kouTtpraiika; 9 — kopnyc peAyKUHoOuUnoro Kknanawua; ff—
PeAYKUHOHHBIH Kyanall; /2 — npysKena; [3 — BuuT

Fig. 45. Oil pump:

1 —cover; 2, [0— gaskel; 3— casing; 4 — bushing; 5 — drive gear; 6 — driven gear;
7 —cap; 8~—lock nut; 9— pressure-reducing valve body; I/ — pressure-reducing valve;
12 — spring; 13 — screw

b 7 8

STIIIE:

Puc. 46. Macasuent wacoc jpusescit JIC8, HCI2, I112, T121, 1122, 4 u u 6 u:

/ — xpolwka; 2 — pemoMasi 1mecTepHs; 3 — ock; 4 — BTyaKka; § — ynopHas wa#iGa; 6 — mpo-
KJIafKa; 7 — peayuiast UiccrepHst; 8 — kopnye; 9 — punrt

Fig. 46. Gil pump. AC8, ACI2, TT12, 1121, 1122, 4 u and 6 u dicscl cngines:

I —cover, 2-—driven gear; 3 — driven gear pin; 4 — bushing; 5 — thrust washer; 6 —
gasket; 7 — drive gear; § — casing; 9 — screw
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Puc. 47. ®uabtp rpy6oit ouneTkn Macaa:

! — oTcTOlHKMK; 2 — nannk; 3 — ouHulalOIAs AacTiia;

N
|

N,
N
=Y L
c[l'& =2
| : —~ I3

maw; 6 — pyKkositka; 7 — raitka; 8 — caabliug; 9 — xopnyc; [0 — duabTpyloulHit - ck; f

nporaajika; /2 — anesfouxa; I3 — npoGka
Fig. 47. Primary oil Tiller;

I — scdiment bowl; 2—shall; 3 — cleaning Dblade;

7—nut; §— seal;, 9-- casc; 10 - disc; 1/ — gaskel;

4 — cTepiKenb; § — mepenyckHoil Kiaa-

fl —

4—rod; 5—bypass valve; 6 — handle;

12 — spacer; I3 — drain plug
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Puc. 48, Guabtp TOHKOH OUHCTKH Madcaa:

1 — Q)Imb'rp):}oumﬁ sneMenr; 2 — kopuye; 3, I —urryuep; 4, 6 — npornanka; 5 — xpwlinka;
7 — cTsKHON  GoAT; 8 — npyxunia; 9 — pTyaxa; [0 — uenrtpanvuwii crepxenb; [2— npobka;
13 — nepenyckHoe OTBePCTHE

Fig. 48. Secondary oil filler:
I — filter clemenl; 2 — casc; 38, [/ - union; 4, 6— gasket; 5§ — cover; 7 — clamping bolt;
§ — spring; 9 — bushing; 0 — centre rod; /2 — drain plug; 13— bypass hole
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Puc. 49. ®uabTp TOHKOI OYHMCTKH Macsa nusenci A2, 5M2-1, 5II2, 8I12, 10I12:
1 — GUALTDpYIOIUI 3JEMeHT; 2 — npobka; & — KpmlliKa; 4 — MPYKHHA} 5 — Kukjaep; 6 —
ON0K-KapTep

Fig. 49. Secondary oil filter, 5112, 5J12-1, 5112, 811, and 10I12 diesel engines:

| — filter element; 2 — plug; 3 — cover; 4 — spring; 5 — metering hole; 6 — cylinder-and-
crankcase block
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Puc. 50. Cxema CHCTEMbl OXJAaXJEHHST W TMOLOT M
1115, 1191, 195« 5114 norpesa juseney bII2, 8I12, 10112,

I — Ble.HOI.IHOP'[ KOJMeKTop, 2 — KpaHHK; 3 — nogorpepatens; 4 — Hacoc NoAOrpeBaTens; 5 —
TepMoMeTp; 6 — TepmoctaT; 7 — pagHaTop, 8 — Hacoc AH3eNs; 9 — OH3eNb; 10 — oxnajKacHue
nuzeas;; /! — noporpes ausens

Fig. 50. Cooling and warming-up system, 5I12, 8112, 10112, 1112, [121, T122 and
5I14 diesel engines:

1 — exhaust manifold; 2 — valve; 3 — heater; 4 — heater pump; 5—th 2 —
th‘g.mosmt; 7 — radiator; 8 — pump; 9 — engine; /0 — coo]ingp ofpengine; Iel”io\r\?glt:r:i'ngqup
engine

1 0 g 8
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Puc. 1. Cxema cucremsl oxaaxmaenns anseacit 512, JICI12, 5J14 w 6 u

| — pacmupHTensHuil Gau0K; 2 — TEPMOMET]; 3 — prxjonHofl Koanekrop: 4 — KpaHuk; 5—
fH3enn: 6 — LNpRyJASLHONnas Boaa; 7 — Hacoe wupKyaauuonnoft BoAs; § — TepMoCTaT; 9=
XOMOAHALHIK; /) — nacoc 3aG0pTHOH BOABI 11 — saGopTias eojy; 12— QuUabTp; 13 — Macast-
uullt xononuanunk (Aas anaeaelt Gu)

Fig. 51. Cooling system, 52, IC12, 5114 and 6u diesel engines:

1 — expansion lank; 2 — thermometer; 3 — exhaust manifold; 4 —bleed cock; & diesel
engine; 6 — jacket water; 7 — jacket water pump; 8 —- thermostat; 9 — jacket water cooler;
10 — outside water pump; {/ — outsido water; /2 — filter; {3 — oil cooler (on 6 u engine)
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Puc. 55. Hacoc nupryasunontiont soaw pusenci 504 u 6 u:

I — paGouce Komeco;
cdJLHUK; 7.
nopnas BTYnKa;

2 — xopnyc;

19 — npoknanka; 20 — npoGka

up; 15 -- flange; 17 — cover; 18, 19 — shims; 20 — drain plug

210

MAUACThI;

3 — mpy»KuHa;

5

4 — xopuyc canblinka;

[l — wapnkonoaununk; § — paauk; Y — wrectephsi; [0, 16 — unionka; 12 — pac-
13 — oGoiima 14 — manera; 15 — dinanen;
Fig. 55. Jackel water pump, 5/14 and 6u diesel engines:

I — impcller; 2 — casing; 3 — spring; 4— gland housing;

ball bearing; 8-— shaft; 9 — gear; /9, 16 — key; 12 — distancc sleeve; /3 — cup shell; /4 —
c

— sleeve; 6 — gland; 7,

5 — BTYJIKa;

17 — xphilKa;

16

7

-18

79

20

6 —

18,

11—

Alor-02)____8(01-02)

ol
|
o1 et
|lllI \II\I. 1
|\ '\
; /-I | - =pd? f5
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7 7 | A
4 3 2 1

Puc, 56. Hacoc 3aGopThOil BOLH nuseqen 504 n 6w
I s 4 bHHEAa; 3§ — Kopnye oRapiis
L —gopuyes o M : U8 15 — mmonkas 9 — WapRKOTOLITHTITIG
T; 6— Bryaka; 7 — WecTepHd; &, 12 3 9 1] g B
Hm”,“ﬁll—p-nccffiﬁﬁii 12 — oGoitma Mammers; I3, Io—npclumamt.l, 14 — paboyee K
::?;;Ir};;{hl;ua‘ 18 s upmﬁma; 19 — ciupaabRLA KaHa, 20 — gpan
Fig. 56. Outside water pump, 514 and 6y diesel engines: ! ; o b dietanee
: .c“i“g‘ 2—elgng, topi, 0 glandl hImmi‘?E:; 41(;_ 5'[::':::5;_ du_ —q?zla:‘i:lr :i‘ — ¢up S]m“f‘
— Cas H E i TP — ball bearing; — & v, (R e = B
?}i‘.“}’fl Eiinngf-mfé f-' iéﬁm]liﬁ'}"f?y—- spring; 18 — cover; [4 — spiral passage; 20— drain coc
3. 16 — 83 ler;

canbHuga; 4 — BTYAKA; 5 — cronopibil
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8, 9 — auuie

7 — Kopuyc;

¥ CYAOBOTrO MCHOJHEHHT,

5 — nonyxopnyc;

LHOHAPHOIO HCHOJIHEHHﬂ) 5
3,

4 — npokJsajKa;

2,
Ei . .
ig. 60. Silencer (/ — for shipboard engines; [/ — for stationary engines):

1, 6 — il — = i — 5 0, — ate
ange; 2, 4 gasket; 3, 5 split casing; 7 outside shell; &8, 9 end p] t

Puc. 60. I'mywuresn ([ — nas auseae
6 — dbnaneu;

3 — check hole;
9 — gasket

6 — washer; 7 — gauze

1 2 — stud;
5 — cover;
8 — oil Dbath;

inlet;

31eMedT {cetka); § — wvaciao; 9 — nporaagka
strainer;

Fig. 59. Inertia-type air cleaner:

1 — air
4 — shell;

9
6 7 8
A
¢
= —0
e ; e
0=__ :
K

kAR

ansenst 512, nce, ACi2:
3 — noONBHIKHBIH KONTaKT: 4—
7 — KOHTPOALHBIA 3nemellT
b; [0 — BCOMOTA~

Puc. 61. Cxema 5AeKTPOOBODyAOBARNS
9 — prarupaollan OOMOTKA;
6§ — cBeya HaKaJWBaHWA}

| — yaep:uBalomas 0GMOTKA;
oTuBeHHe; 9 — BRJUATEN

5 — akKyMmyngropnas GaTapes;

cTapTep;
cpeueil HakalHBaHHA; 8 — jonosHHTesbHOE CONP
TenabHoe pene
Fig. 61. Schemalic diagram of clectrical system; 512, nc8 and [AC12 diesel
engines:
2 — operating winding; 3 — movable conlact; 4 — starler motor; 5 —
8 — auxiliary resistor;

| — bolding winding; <
storage battery; 6 — heater plug; 7 — pilot unit of heater plugs;

9 — switch; 10— control relay
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Prc. 62. Cxema snextpooGopynoBanus auseas 514, 8114:

! — i .

CTap};}ég;'m;nia;o%‘l.dln (}f)_wrrna; 2 — BYATHEANONAA  OOMOTEA; 3 — TOABUIKHBEIN KOHTAakT: 4 —

cnenoit ,HaKan:i::i:!}[:‘;ig’:‘!iiﬁl'(J!)lef;[]?lnilﬂTﬂNe}ll 6 — ¢Beun Hakajannauns, 7—KO}ITpOJIbHI>lfl SJI.CMGHT
: ¥ . — JHHTENBROE CONpPOTHBIEHIE; 9 — BKJIIORAT ] —

TesbHOe peae; I — amnepmerp; /2 — pexe-peryastop; 3 — remeparop en; 10— penonora-

Fig. 62. Schematic diagram of electrical system; 5[4 and 8714 diescl engines:

/ — holding winding; 2 — operating winding;
! g g, 83— movable contact; 4 — H
storage battery; 6 — heater plug; 7 — pilot unit of heater plug; 8—S:itsgi(leirar?0tr%rs'isfo:

9 — starter motor switch; 10— ¥ ; [
o itch; 10 — control relay; 1/ — ammeter; 72— gencrator regulator;

12

/

P
baaiy
|
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/ / w
8 I %
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P
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14

5

Lk
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Puc. 64. Cxema 37eKTpo0o0OpYI0BAHHAL musenein 512, 8T12 w 10012, TI12, T2l
[122:

! — ynepiKuBatoman o6MoTKa; 2 — praruBalontas OOMOTKA; 3 — MOmBMIKHBIH KOHTAaKT; 4 —
crapTep; § — aKKYMYyJAsTopHAas Garapes; 6 — cBeua HaKaJHUBAHHMS; 7 — KOHTPOJLHLIH 3JEeMEHT
cBeueil HaKadHupaHHun: & — QOMOJNHATENbHOE COUNDOTHBJICHHE; 9 — BKJIOUaTENby [0 — BCcmoMora-
Tenbuoe pene; [/l — aMuepMerp; 12 — xoujeHcaTop; I3 — pesne-perysasaTop; 14 — reHepaToD;
15 — BKAKYATEND

| — cxema 3SAeKTPOOGOPYLOBAHHS TOAOrREBATEN (np YcTaHOBKE NOAOTPEBATRNN KISMMY A
coemiHHTE ¢ maeMmMol B)

Fig. 64. Schematic diagram of electrical system, BI12, 812, 10712, e, 1121
and T122 diesel engines:

! — holding winding; 2 — operating winding; 3 — movable contact; 4 — starter motor; § —
slorage battery; §— heater plug; 7 — pilot unit of heater plugs; & — auxiliary resistor;
U sfarter motor switch; [0 — control relay; I/ — ammeter; 12 — capacitor; 13 — generator
regnlator; [4 — generator; /6— switch: )

| = conmeclion of heater (when [itting heater, connect terminal B' to terminal B)

Pic. 63, Cxema saexrpoodopynosanns juseneit 5116, 8116 1 10]16:
[ — yiepmHpa0man o0MOTKA; 2 — prarubapman  oOMOTHA; 5 — nonpuskHufl  KourtakT, 4—
craprep; § — akkymyastopHas GaTaped; 6 — cBeua HaKaJHBAHHA; 7 — KOHTPOALHEHL 3MeMERT
cnevell HakadMBaHHA; §— DEJIOUATENL, § — BLOOMOraTennHoe peae; 10 —mtyur; {1 — BOAbT-
amnepMerp; 12 — peae-peryaiTop; 1# — resepartop; 14 — cerenoh hHABTP

Fig. 63. Schematic diagram of eleclrical system, 5116, 8116 and 10[16 diesel en-
gines:

7 — holding winding; 2 — operating winding; 3 — movable contact; 4 — starter motor;
5 — storage battery; 6 — heater plug; 7 — pilot unit of heater plugs; 8 — starter motor

swilch; 9 — control relay; [0— shunt: /I — voltammeter; 12— generator regulator; 13 —
gencrator; /4 — noise filter

217



Vi 15 8 7 6
so—F ——h h A
8 7 &
a S —————
m '.‘3
I GO ) ) B gg$2,:
g+ o 1
N I
20 14
-
=
10
f
2 L
5 p 4
e R
12v

Puc. 65. Cxema saekrpooGopyposatins auseast 5I14:

1= c - i

CTaD}'TJé;]I’)i;J_IIEﬂIDU{.dR Oﬁl\:{DTl\'l. 2— BTATHBaOUaR 06MOTh’a; 3 — NOABHAHEI KOHTAaKT, 4—

cueuefl 'nai(anﬁfz(:r)::s{'-wgom.::t%?mgﬂwpem g Shedn HAKAMMBANNA; 7 yoNRpoaLanid sienent
. = HTCEALHOR CONPOTHBAEHHE; 9 — prawoy BN by _—

pei ; Bty o ¥ atenn; /0 — Beno -

ibioe pesae; 1l — amnepmerp; /2 — Konwjiencatop; 13— pene per\_.r.nmop;“ l4—reHepg$;;'

H

;5 — BKMOUATEN b
— CXeMa 3JeKTPooBopyAoBallug MOAOrpenaTe. < B
cosammTy o B JOTD A (ODH yCTaHOBKC Nojorpenatens kaemmy B!

Fig. 65. Schematic diagram of clectrical system, 5114 diesel engine:
I — holding winding; 2 — operating winding; .

: ot : HY ling; & — movable conlact; 4 — starte 5 —
;tf:%,;n}?rat:ggér ﬁq;i?gg_ten;o Eluc%;Ht? ]— pliot ) unit of healer plugs; 8 — ai;il;‘arTOtr?s'ist‘sor;
e ger;eraiur'; - swit(l;g; relay; I — ammeter; [2— capacitor; /3 — generator

/- connection of heater (when fitting heater, connect terminal B! lo terminal B)
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Puc. 67. IlpucnocoGnesue sl NPOBEPKM CMELICHHA M U3JOMA BasOB JH3C/S
¥ npHBOAMMOro Mexanysma (A -— nusend 24, 4 y; 5 — quzenn 6 u):

! — KponwTeiiH; 2, 4 —BHHT; 3 — KoHTpra#ika; 5 -— crpefika; 6 -——cxeMa CMeNleHUd; 7 — cxe-
Ma H3J0Ma

Fig. 67. Shait-aligning fixlure (A — 24, 4u diescl engine; 5 — 6 u diesel engine):

k=71

7

/ — bracket; 2, 4 —screw; 3— lock nut; 5—index; 6— radial misalignment; 7 — axial
misalignment
Puc. 66. Cxema pacnoJiozKeHus OTBEPCTHH Kpenenust puseneil k  yuna-

MEHTHBIM paMmam:
[ — cropoHa MaxOBHKa

Fig. 66. Layout of bolt holes for securing diesel engine to bedframe:
I — flywheel end of engine
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1133nc. 68. Brynka wwimvagpa — 5/12-  Fig. 68. Cylinder liner, 512-13.00.02
3.00.02
1. Marepuan — wuyryn  caenylomero 1. Material, cast iron of the following
XUMCOCTaBa: composition:
Ceans | Cenns Jl Mn } si cr Ni ’ p ] s
2.7+3.1|06+09]0.8= ].2{1.5+1.9‘.—:;0,3 =0.5 =0.3 =0.12

. Buenne Topua A m

. Brynky wucaowbitars

. OcranpHule

. HB 200... 241. 3amep TBepAoCTH

Npou3BOANTL WapukoM & 5 MM
B MecTe B.
. Nokputne & 94,2 (Boe & 951)

K O 968 X50—706.

. Heykasauruie npenenbHble  OTKJOHE-

HHS DPasMepoB: OTBepCTHi — 1o As,
BajioB —no  Bs, 0CTaNbHbIX — 110
CMe.

. Bnenne Topuna B oTHOCUTEABHO OCH

& 85A mne 6Gosee 0,03 mwm.
nosepxHocreit
& 98X u & 95 OTHOCHTENLHO OCH
& 85A ne 6Goaee 0,05 MM.

OBanLiocth U KOIYCOODPA3HOCTL
& 85A ne 6Goaee 0,02 MM, oBaJb-
Hocth & 98X — 0,035 MM, oBaJjb-
gocty & 9510 — 0,023 MM

PUAPABIHYCCKHM
nasjaeHHem 5 Krc/cmM® B TeueHne
5 wmunyr. IloreHue o Teub He nO-
MyCKaKTCH.

TeXHWyeckue Tpe6oBa-
nus B Metodn ucneitanui no 'OCT
7274—70.

2.

Brinell hardness number, 200—241;
measurements taken at point B,
using ball 5 mm in diameter.

. Surface at & 942 (above & 95D)

and at & 96.8 chrome

plated,
using X50—706 coating.

. Maximum tolerances, unless stated,

are as follows: holes as As;;
shafts as Bs, other components as
CMs.

. Maximum wobble of end face b

relative to & 85A is 0.03 mm.

. Maximum wobble of end face A

and maximum run-out of surface
at @ 98X and & 95/1 relative lo
axis at & 85A are 0.05 mm.

. Maximum out-of-round and taper

at ¢ 85A is 0.02 mm; maximum
out-of-round at & 98X and & 95/1
are 0.035 and 0.023 mm, respecti-
vely.

. Cylinder liner to be tested hydro-

statically under a pressure of
5 kgf/icm? applied for a period of
5 min. No sweating or leaks are
tolerable.

. Other specification requirements and

testing technique to GOST 7274—70.

b8 85108

P y

Puc. 69. Koabuo yn.nomme.nbnoe—5112—13.00.03
Marepuan — pesuna B-14

Fig. 69. Sealing ring, 5I12—13.00.03 Material, grade
B-14 rubber
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Puc. 70. Bryaka rwmaunapa — 76—
13.00.03

Fig. 70. Cylinder liner, 76—13.00.03

. Marepuan — uyryn creayiouiero 1. Material, cast iron of the following
XHMCOCTABA: composition;
Cotmy Ceina
tatal Catib Mn Si Cr Ni P S

2,7—3.1 0,6——0.9'0.8—1.2 1.5—1.9

=0.3 =0.5

=0.3 | =<0.12

2. HB 200... 241, 3amep TBepuoO-
CTH NPOH3BOANThL lIAPUKOM & 5 MM
B Mecre B.

3. TToxkpuiTUE (%) 104,5 (BLIIIE
& 1050y u & 104,9: X50—706.

4. Heyxkasaunble npefiesibiple OTKJOHE-
HUS ~ PasMepoB: OTBEPCTHH ~— 110
As, Banos-—mno Bs, ocranbHeix — no
CMs.

5. Buenne Topua B oTHocuTesnpHO
ocu & 95A ue Goaee 0,03 MM.

6. Buenne Ttopua A U TOBepPXHOCTEI
& 106X u & 1051 OTHOCHTENbHO
oc & 95A ne Gomee 0,05 mwm.

7. OBanbuocTs M KOHYCOOGPA3HOCTh
&S 95 ne 6Goaee 0,02 ™M, oBaJb-
nocth J 106X — 0,035 MM, OBafb-
nocte & 1050 — 0,023 wmwm.

8. Brysky wucnnITalb rUapaBIMuCCKHM
nanjgeHHeM b5 Krc/cM® B TeueHHe
5 wmuuyr. Tlorenne u Teub He [HO-
NYCKaIoTCs,

9. Ocranbubie  TexHuueckue TpeGoBa-
HHst U MeToibl uenpiTanuil o FOCT
7274—T70.

2.

. Surface at & 1045

. Other  specification

Brinell hardness number, 200--241,
measurements taken at point B,
using ball 5 mm in diameter.
_ (above &
105]1) and at & 104.9 chrome pla-
ted, using X50—70b coating.

. Maximum tolerances, unless stated,

are as follows: holes as As; shafts,
as Bs; other components as CMs.

. Maximum wobble of end face DI

relative to axis at & 95A is

0.03 mm.

. Maximum wobble of end face A

and maximum run-out of surface
at & 106X and & 1051 relative
to axis at & 95A is 0.05 mm.

. Maximum out-of-round taper at

95 is 0.02 mm, maximum
out-of-round at & 106X and
& 105 are 0.035 mm and
0,023 mm, respectively.

. Cylinder liner to be tested hyd-

rostatically under a pressure of
5 kgf/em? applied for a period of
5 min. No sweating or leaks are
tolerable.

requirements
and testing techniques to GOST
7274—70.

¢7.502
%%

=

/

.

3.65min

Al —
Puc. 71. Knanan BcachBaolmui — 5J12—16.00.01—1

Kaanaf sbixaonHoit — 5112—16.00.02—1 .

Marepuan — cranb 4X9C2 TOCT 5632—72
71, Inlet valve. 5J12—-16.00.01—1 Exhaust valve, 5J12-—16.00.02—1 Mate-

v rial, grade 4X9C2 steel to GOST 5632—72

Designation

OGosnauenue d i i

193.2_, -
123_, 5

st |

5712-16.00.01-1
34101 ‘

5712-16.00.02-1

1. Buenne d orHOCHTENBHO OCH KJ/anaHd 0,15 mm.
2. H];H}({Epne}{,ﬂ,llli\’ﬂﬂ[)!IOC‘I'b miaocKoeTH A OTHOCHTENHHO ocu Kaanau
Hpuseuanue. 3aroroska knanana [opsKOBCKOrO aBTo3aBOAA:

aas 512—16.00.01—1 — 5];\—~_l[]07010,

nas 5I12—16.00,02—1 — 70—6505—B

i i [ e axis, 0.15 mm.

1. Allowable run-out at diameter d relatwe_to valm_axsb, )
9. Allowable out-of-square of plane A relative to axis of wvalve, 0.1 mm.

: i ti f valve blanks made at Gorki Automobile WOI"\'b: is as
Footnote: gﬁsﬁga for BII2--16.00.01—1—51A—1007010, for 5/12—16.00.02—1—

70—6505—b

a 0,1 mm.
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Puc. 72. Knanau BeacuBatounii — 10J16—16.00.14
Kaanan swixgonsaoi — 5/12—16.00.01
Marepnan — 40X10C2M T'OCT 5632—72

Fig. 72 Inlet valve, 10[16—16.00.14 Exhaust valve, 5/12-16.00.01 Material,
grade 40X10C2M steel to GOST 5632—72
St 4 ‘
10/16-16.00. 14 o440l 4+0.1
5712-16.00.01 @ 3gtol 4+1.0

1. HRC 32... 37, kpoMe TOp1ta, 0603HAYEHHOr0 0C060.

Nno BCEH JINIMHE CTEepXKHS.
3. Buenue topua A orHOCHTENBHO OCH & 9:8:8? Ha KpaHHHX TOYKaxX He MOJKHA

npeBbitiath 0,03 MM. 3
4. OcranbHple  TexHHueckHe TPeGOBAHHA W METOABl  UCHBITAHHHA

10809—64.

. Rockwell C hardness, 32.. .37, except end face specified separately.

2. Maximum run-out of valve face relative to @& 9700 is 0.03 mm all the
way down valve stem.

3. Maximum wobble of end face A relative to axis of & ng'g? at extremi-
ties is 0.03 mm. '

4. Other specification requirements and
10809—64.

no TOCT

testing techniques {0 GOST

224

. Buenne paGouedi dacku KnamaHa OTHOCHTENbHO 9:8'8? ge Gonmee 0,03 anne

Rz@/k\/)

e}
o +
[ ?3‘-{1-2 e ;C_)
= Ty 1026
DII‘ L:l: T il //_///,'_// -
= ‘-'é' T T il
(4 o
7%
5 2,5

Puc. 73. BryJka nanpasasomas — 502—16.01.02.

Martepuan — uyryn Cu24—44 TOCT 1412—70

1. Buenne & 14I1p orHocurenpHo J9As [0 3anpeccOBKH AOJIKIO OpiTh e fosce

0,05 mMm.

2. & 9A; obecnieuuTs nocie cOOPKH.
Fig. 73. Valve guide, 5[12—16.01.02 Material, grade Cu24—44 cast iron to GOST

1412—70 -

1. Maximum run-out at & 14I1p relative to & 9A, before press-fitting
is 0,05 mm )

2. Size @9A, to be adjusted after assembling

Rz80
V o)

3| |
o
mays ||

HRC.40.. 45

Puc. 74. Kpecropnua 5J12—23.00.29
Marepuan crans 45 T'OCT 105060

Fig. 74. Spider, 5112—23.00.29 Malerial, grade 45
steel to GOST 1050 -60

225
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EHu 45 0 05
@I58,
25,7

21075 24075

L2645 |
Sgaeak

Puc. 75. Tlopwern 5/12—24.00.0]

Pas6uBka ma r
Ansl
30+0.010 Py
_0013 M Ha Macce

no  Auamerpy

2254014 22,5401

Fig. 75. Piston, 5J12—924.00.01
Breakdown into groups according to
diameter and mass tolerances:

I'pynnom no

Q SOig_gfg Pasmep guamcrpa Tpynner 0o macce Macea
Group according to dia-
nleter,:g}g{gnces Size Of Soiggllg GrOllI’) accordin t.
- 30 0013 diameter mass tolerancgs ° Mass
‘ 300014 l 0.875-0.890
9 40 H0010 2 0.891—0.905
—0.002 | 0.875-0.890
9

226

0.891—0.905

/%

(2]

oo

L&

[

2%

8%

. HomycTumas

. CMewgeHlie ocH oTBENCTHA

. Henepnenanky/asapuocts

. YKJIOH oOlOpHBIX

. Moaronky Beca mnopuiia TPoNBBO-

AMTb nyTeM npotoukn & 72 ua
rayGuiy 1,5 M ue Gonec.

2 Kamuts HB  100... 140. 3amcep
TBEPAOCTH TIPOM3BOANTL B MecTe
«K» wua paccrossunn 15 MM oT
KPOMOK.

. Buenue & 84,65_0,05 OTHOCUTCALIIO

& 84,8 9,023 no 0,05.

3JTUICHOCTh  JOGKH
nopwus He Goaee 0,05 mwm, 1pi
YCTIOBUM  DACTONOMKEHUT  GOJbLILON
OCH SJIMTICA TIRPNEHIAMKYJSAPIO OCH
nagbua. [Ipu 3TOM uepTexHbic JIO-
NYCKH JIOMKHBL ObITb  BBIAEPIKENDL

00  OOJLINOH OCH 3JAHIICA.
40,010

. Opanprocts & 307513 40 0,01 Mm.

najabia
K ocn mopuust o 0,2 MM,

ONMOPHEIX
TOPUOB KAHABOK 10J INOPUIHEBbLIE
KOJba K OCH INODIHS He §oJee
0,03 mm.

, Henepnenuuxynﬂpuocm OCH OT-

sepernst 3018:8}% K obpaaylo-
vieit 06xku nopuwua go 0,03 MM Ha
100 mwm.

TOPLOB KaHaBOK
1a TnpoBepsieMON AJHHE IIOCKO-na-
paJiIeapHol KOH1eBOMH NJAMTKH
TOCT 9038—59 ue Gosee 0,04 MMm.

& 84,8_g.022 Ha aantce 77,5+=0,37.

+0,010

. Mosepxnoers & 30 Zg'g13 obpabo-

Talb MMNY.JBCHON PaCKaTKOM,
Pasmepsl jaaa cnpaBok.
Marepuan: cnnag AK-4-1.

10.

11

FFor weighl adjustieant the piston
is lurned  to o depth ol ovel
[0 e al ¢ 72

Case-havdencd o Brinell havdnes:
nwmber helween 100 and 140,
measurements  laken  al K ol
a distance of IH mm from cdges.
Allowable run-out al &F 84.65_¢ o5
relative to &J 84.8 9023 is up to
0.05 mm.

. Allowable out-ol-round of piston

skirt is 0.0b mm provided the
major axis of ellipse is at right
angles to the piston pin axis and
tolerances regarding the major
axis of ellipse are the same as

indicated in drawing.
. Allowable  out-of-round at &
30 18:8}% is up to 001 mm.

. Allowable displacement of axis of

piston pin hole relative to axis of
piston is 0.2 mm.

. Allowable out-of-square of ring

groove bearing side relative lo
piston axis is 0.03 mm.

. Allowable out-of-square of axis

of hole with diameter of 300019

relative to piston skirt gencratrix
is 0.03 mm per 100 mm.

. Allowable slope of ring groove

bearing sides within distance in-
dicated by length of block gauge
to GOST 9038—59 is 0.04 mm ma-
ximum.

& 84.8_0.023
77.5+0.37.
Surface at 30i3;3}§

by spark machining.

within length of

[lattened

12.* Dimensions for reference

Material, grade AK-4-1 alloy
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Puc. 76, Mopwens 10/16-—24.00.01

Fig. 76. Piston 10J16--24.00.01
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. Tloxronky Beca nNOPIIHA

. Jlonyckatorcs

. Henepricy aAnKyasipHOCTD

11

. Onamerp 30

. @ 94,2_0,1 Ha

[Mopuinu no & 30 _‘885(1

ua  JBS  TpyHmbI 4
{ rpymia-—& 30 _‘_ggéé

II rpynna -— & 30 ig:%g

[LHRIGIEEN

NIPON3BO-
nuTh myTeM mpoTodkn & 82 ua
ray6uny 1,5 MM He Gosee.

. Kaauts HB 100...140.

3aMep TBEPAOCTH  NPOH3BOLUTD
B mecTe «K» Ha paccrosHuu 15 MM
OT KPOMOK.

. HeneprneHauxyaapHOCTb OCH  nasa
12 mm x ocu ot & 30'_"818}g ne 6o-

ace 0,2 MM Ha KpafHHX TOYKax.

_ Bueure & 94,75 C OTHOCHTCJBHO

&5 94,4 0,6 no 0,056 mm.

SAMUNCHOCTL  100KH
nopmas e Gosee 0,05 MM npu yc-
JIOBYH PACTIONOKCHiST  GOJBIIOH
OCH 3JIJIHICA TEPIeHIHKYJ/IsPHO OCH
nagpna. [Ipm 3TOM ueprexHble 10-
NYCKH  JIOMKHBL  ObITh  BBIACPIKAHLI

no GOJLWON OCH 3JLIHIICA.
--0,010

. Opanprocts & 30 po13 o
0,01 mm.
_ CMellenie OcH  OTBEpPCTUd  Nadfbld

k ocn mopmas 0 0,2 MM,

OTIOPHBIX
TOPIOB K4HABOK MOJA MOPUIEEBBHIE
KoJiblia K OCH TOpIuHs He OoJee
0,03 mmM.

VK/I0H OMOPHBIX TOPIOB KaHABOK

MO/l IHOPIIHEBLIE KOJbIA Ha MPO-
BepseMoll  maxue  (niockomapals-
genphoil komnesoit mantke [OCT

9038—59) me Gosee 0,04 MM.

0l
i&g,g obpaGorathb

WUMITYJLCHON pacKaTKOM.

IUIHHE @y,
&5 855C: [HAs  BCeX KaHaBok,
944 _g 05 Ha naue «b», 94,75
Ha paune 7651074

Marepuan: cmuias AK-4-1.

11.

. Allowahle

 Allowahle out-of-square of

Pislons  grouped according to to-

lerances of 30 H(:((::[: gvotp |
v o M o 100 L

CPor weiph adjebend the pradon
is lurned oo depth noloves
IS al ¢ 82

C Case-hacdened Lo Brinell hardness
number hebween 100 and - 1O,

C1ardness  measurement Lakenal
K oal o distance of 15 mm Trom
cdges.

~ Aollowable oul-of square ol axis

of 12 mm groove lo axis of hole

&5 30 183}‘; is 0.2 mm al extre-
mities.

_ Allowable run-out of & 9475C
relative 2944006 is up to
0.05 mm.

Allowable ont-of-round of piston
skirt is 0.05 mm  provided the
major axis of ellipse is al right
angles to piston pin  axis and
tolerances regarding the major

axis of cllipse are the same as
indicated in drawing.
out-of-round al &

£0.010 to 0.01 mm.

30 —0,013 is up

_ Allowable displacement of axis of

piston pin relative lo axis al
piston is up to 0.2 mm.

ring
groove. bearing side relative o
piston axis is 0.03 mm maximuim.

Allowable slope of ring groove
bearing sides within distance in-
dicated by length of block gauge
to GOST 9038—59 is 0.4 mm ma-
ximum.

_Surface at @ 30 F309 Tlattened
by spark machining.

& 942_g4 within lenglh “a”;
Z855C, for all grooves; &
044 g5 within length “b"; @
04.75 within length of 765+07%

Material, grade AK-4-1 alloy.

229



Rz<0/ (\/)

L
_0,5%45°

L

2227727777 g /

™
Sy T ——
ez

$e F 3

zg R0

o

[

RS

Puc, 77. Tlanen nopuins 5/12-—24.00.02, 7/716—24.00.04
Fig. 77. Piston pin, 5112-24.00.02; 7J16-24.00.04

H o
s | | waep .
===
|
5112-24.,00.02 J0C; 18A, 20 to GOST 1050—60 1 x 45°
7]16-24.00,04 78C; 154, 12XH3A to GOST 3 X 45°

4543—61

Grouped according to tolerances of
230 Tooi
— e

I rpynna - 3O+0.O25
group = 0.017

g 30 '_‘;8:8?; pasbuTs Ha ABe Tpynmm

IT rpynna ! 1-0.034
group J 2 3070096

-_
1. OBambHoCTS, KOHYCHOCTb,  Gouk0oG- 1. Allowable out-of-round, taper bul-
PA3HOCTB,  IDAHEHOCTb  HapYXKHON ge and flattening 0.004 mm in each
NOBEPXHOCTH Nanblla HE [OMXKHA case,

Rz 40

W)

25/ - _a,rsx;:5° 2'\5/
' 2 thacky

=1

E;.u
9 (%
[)2"“*\. V/Rz20 L
s kin 1,9-0.25

&

Puc. 78. Konbuo KOMIOpecCHOHHOE —

5112—24.00.03, 1016—24.00.03
?{%nbuo KOMIpECCHOHHOE ~ BepXHee —

5]12—24.00.07, 1016—24.00.07

Fig. 78. Piston  ring,

compression,
502—24.00.03; 10I16—_24.0(g.0‘;3
Piston ring, compression, top,
5/12—24.00.07; 10J16—24.00.07

npesnirars 0,004 MM kaxagas,

2. OcraneHpie  TeXHHuecKHe YCJIOBHSI
no 'OCT 8052—67.

3. a—mecra  3amepa TBEPAOCTH 210
OKOHuaTenbol 0o6paBoTKu,

4. 6 — IEeMeHTHPOBATL h=0,8...1,1;
HRC 56—62.

230

2. Other specificaiion requirements to
GOST 8052—67.

3. Hardness to be measured at “a”
belore Tinal {reatment.

4. Caschardened at “b” to depth h-
0.8...1,1 to Rockwell C hardness
between 56-—62.

Al eB | Psro) (ke
i 85.00 | 3.8..8.5
- 512 = 24.00.07 Fig.75,1 | 85C,
156%;%32881833 l(l)1ﬂ6=24.00.07 Fig.75,11 | 95Cy | 95.00 | 2.9...6.3
S © Ni Ti Cu
c e, si ‘ Mn P r
— 4—|-0.12]0.2— |0.1— |<0.15] <0.5
3.5 05508 2.4-2.8 |0.5-0.75| 0.4 02— |01
231



10.

232

. Koabo momxuo

. Marepuan xoJabna -—uyryu cieay-

I0I0ET0 XUMHUYECKOrO cocTtana:

. Teepaocrs HRB 94...107.

b P—nnameTpaanaﬂ chnaa, CxHvma-

oulasg Koabna jpo  3asopa 0,3—
0,55 MM.
. IlosepxuHocts «C»  Komenm  502—

24.00.07 u 1016—24.00.07 noxkpeITh
xpomom 0,1...0,15 mm. Hapyxusiit
cJlo¥ XpoMa HOJMKeH ObITb MOPHC-
TBIM, TOANHHON He MeHee 0,025 MM.

. Kosbio moMkHEHO ObiTh pa3MarHu-

YCHO.

noj,  OeicTBHEM
cOOCTBEHHOTO BeCa TNPOBAJHBATLCA
CKBO3b Kaanbp — weab 2,53 MM H
BEICOTON 90 MM,

. Pagnanpubifi mpocBer MeXJy KOJb-

IIOM H KOHTPOJBHBIM KaJauGpoM
nomyckaetrcst no 0,02 mm ne Gosee
yeM B IBYX Mectax Ha ayre 30°
HO He Gmixe 30° or 3amka.

. OcranbHble  Texuuueckne TpeGoBa-

Hust no [OCT 7133—-67, wmero-
nvka ucnertaduit o ['OCT 7295—
63.

. a— 0,3—0,55 npu mnocanake B KOJIb-

o & B, B cBOGOAHOM COCTOSTHHH
10—13 mm.
Koavuo II
TOpIeHb
JIHIILA.

ycTaHaBayBaTbe  Ha
TPOTOUKOl B CTOPOHY

. Surface “C” of

. Allowable radial

. Material of piston ring, cast iron

of the following composition:

. Brinell hardness number, belween

94 and 107.

. P is a force applied diametri-

cally to contract piston ring gap
to between 0.3 and 0.55 mm.

piston rings
512-24.00.07 and 10/16-24.00.07
are chromium-plated, the thick-
ness of coating being 0.1 to
0.15 mm including porous out-
side layer at least 0.025 mm thick.

. Rings should be demagnetized.

. Rings should readily pass thro-

ugh 253 mm by 90 mm slot ga-
uge due {o gravity.

clearance bet-
ween ring and shell gauge is
0.02 mm at not more than two
points within an arc of 30 deg.
at any place except an are of
30 deg. from gap.

. Other specification requirements to

GOST 7133—67 and testing tech-
niques to GOST 7295—63.

. Gap “a” between 0.3 and 055 mm

when ring inserted into ring &' B,
free gap between 10 and 13 mm.

. Ring II lo be inslalled into pis-

ton groove so that the step faces
piston crown.

Puc. 79. Konuio macaocnbeMnoe 52—
24.00.04

1. Martepuan — 4yryH
XNMHUECKOTO COCTaBa:

cJiey100Iero

CCBHS ‘

€
e comb |

total

35— |0.55—0.8|2.4—2.8 | 0.5—0.75

I e, | —
[ I I

A
T 0.09

Fig. 79. Piston ring, oil-scraper,
5J2--24.00.04
1. Material, cast iron ol the follo-
wing composition:
Ti \ Ci

\llp lo

P 5 Cr Ni

0.15—(0.1— |up lo
0.3 0.3 0.15

e L

up to

0.5

-
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10.

234

. dunamerpancHas  cuJja,

. Henapannensrocts

. Koawnio  pmoaxuo

. TBepnocts HRB 94...107.

. Ha NOBEPXHOCTAX KOJ€I[ TPEULUHDI,

PaKOBHHBI, DBIXJOTH, YEPHOBHHEI,
3ayceHub!, 3a6OHHEI, JLICKH HE 1O-
MyCKaIoTCHA.

. Koambuo poskao GwiTe pasmarsu-

YeHO.
CKHMAI0-
njas Koabuo Ao sasopa 0,3+
0,65 MM, P=42... 10 krc.

TOPLOBEIX IIO-
BepxHocreit po 0,02 mMM.

cBO0OAHO  MOJ
JeHcTBHEM COGCTBEHHOTO Beca Mpo-
BaJgHuBaTbhCA CKBO3b KaJIPI6p-HleJIb
wHpHHOH 4,03 MM H BeICOTOH 90 MM.

. PaguanbHell mpocBeT MeXAY KOJb-

IOM H KOHTDOJBHEIM KaJuGPOM
& 85 pmomyckaercsi He Gojiee ueM
B AByXx Mecrax Joboi ayru B 30°
(0 He 6amxe ueM 30° OT 3aMKa)
u JomkeH ObiTh He Gosee 0,02 Mm.

. OcrancHble TexHuyeckue TpebBoBa-

uuss no ['OCT 7133—67.

a — 0,3=-0,55 npu nocajgke B KOJb-
wo & 85,00, 10—12 B cBoGoa-
HOM COCTOSHHH,

Brinell hardness number between
94 and 107.

. Surface defects such as cracks,

blowholes, porousness, black
spots, burrs, indentations and
flats are intolerable.

4. Rings should be demagnetized.

5.

9.
10.

P is a force applied diametri-
cally to contract piston ring gap
to between 0.3 and 055 mm;
P=4.2 to 10 kgf.

. Allowable out-of-true of top and

bottom surfaces is 0.02 mm.

. Rings should readily pass through

4,03 mm by 90 mm slot gauge
due to gravity.

. Allowable radial clearance bet-

ween ring and shell gauge is
0.02 mm at no more than two
points within an™arc of 30 deg.
at any place except an arc of
30 deg. from gap.
Other specification
to GOST 7133—67.
Gap “a” between 0.3 and 0.55 mm
when ring inserted into ring
& 85.00, free gap between 10 and
12 mm.

requirements

Fig. 80. Piston ring, oil scraper,

Puc. 80. Koabuo  MacjiocheMHOE
10/16—24.00.04 IQH6—24.09.04
1. Marepuas — uyryH CaeIyIoero I. Material, cast iron of the follo-

XMMHUYECKOro COCTaBa: wing composition

T |
Cobw, | Cerns si \ Mo | P 5 Cr Ni ‘ Ti ‘ Cu
total comb | |
i 1
3.5- 5082428 !0.5—0.75 0.4— | up to |0.15—|0.1— |up to|up to
587 OB | 07 |o009 03 |03 |0.15]| 05
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. Koapuo pmosmkHo

. Ocranbyve

. Teepnocts HRB 94...107.

. Ha NOBEPXHOCTAX KOJICIL TPEIUUHEI,

PAKOBHHBI, DPBHIXJOTH, YEDHOBHHLI,
3ayceHupl, 3a0OMHBI W JILICKH HE
JIOIIYCKAaIOTCA.

. Kosbllo  posmxuo O6HTBE pasMarHu-

YEHO.
. Ouamerpancuas cuia, CKAMAO-
uas  KoJaeno a0 sasopa 0,3+

0,55 m, P=35...7,3 xrc.

b HenapaJIJIeJIbHOCTb TOPLOBLIX TIIO-

BepxHocteit o 0,02 mMm.
CcBOGOAHO  mOJ
gelicTreM cOGCTBEHHOTO BeCa NPO-
BaJIUBAThLCA CKBO3b Kanuép —
menap wmpuHoil 5,03 MM M BBICO-
Toit 100 MM.

. Paguanbhmii nmpocser MexXay KOJb-

HOM ¥  KOHTPOJBHMEIM KaauGpoM
& 95 nomyckaercs He Gojiee 4eM
B IBYX Mecrax Juoboi ayru B 30°
(no we Gmmxe uem 30° or 3aMka)
H pgoaxen O6bITh He 6GOmee 0,02 mwm.
TEeXHHYeCcKHe TpeboBa-
wus no [OCT 7133—67.

. a—0,3+-0,50 npu mnocaaxe B KOJb-

uo & 95,00, 10,5—14 — B cBOONI-
HOM COCTOSTHHH.

3.

. Allowable

. Other
10.

. Brinell hardness number between

94 and 107.

Surface defects such as cracks,
blowholes, porousness, black
spots, burrs, indentations and
flats are intolerable.

. Rings should be damagnetized.

to contract gap to between 0.3

. P is a force applied diametrically

to contract gap to between 0.3
and 0.55 mm; P=3.5 to 7.3 kgf.

. Allowable out-of-true of top and

bottom surfaces js 0.02 mm.

. Rings should readily pass thro-

ugh 503 mm by 100 mm slot
gauge due to gravity.

radial clearance bet-
ween ring and shell gauge is
0.02 mm at not more two points
within an arc of 30 deg. at any
place except an arc of 30 deg.
from gap.
specification
to GOST 7133-67.
Gap “a” between 0.3 and 0.55 mm
when ring inserted into ring
& 95.00, free gap between 10.5
and 14 mm.

requirements

4.5-036

rass ||

0

ot

| 0645.-0855

Rz40 ﬁm_ AR 1
’AZLHI + ;L Al%% s

Pic. 81. Braaasimn: }
watyiine — 512—25.00.25,

KOpeHIue — 54— l%.UO.B{){SG—A,_
KOpenubie  Y3Kie - 51T4—13.00.81/81-A
Marepiag — Jjenta OuMeTaLIHHeCKan
ns craan 08wn TOCT 1050—T4 )
i ecmnasa AO 20-1 TOCT 14113—69.

5!“1,5 .

5-0.18

Fig. 81, Bearing shells;

crankpin 5112—25.00.25

main, 514-—13.00.80/80 —A

main, narrow, ST4—13.00.81/81 A
Malerial, bimetal strip (grade AO
20-1 alloy to GOST 14113—69 bac-
ked by grade 08knm sfeel to GOST
1050—-74

HauMeHOBaHUE
Name of bearing shell

BKJaABI LIATYHHBIH
Crankpin

Bkaapuins KopeHHol

Main crankpin .
BrJaapl KOpeHHOR y3KH#
Crankpin, narrow

\ u \ b C P
e ] —
| |

39C, | 2301 | — ’ 470

| 49c, | 40=01 | 5 | 800

’ 99C, | 13%0.1 | 2.5 ‘ 400

|
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1. Hemapanaeabioctb
CTBIKOB OTHOCHTEJBIIO  oOpasyoulelt
1aPYIKION  TIOBEPXIOCTH  DKJA1bIIA
He Oonce 0,020 mwm na Bceil AMITHE,

2 Henapaniaennioetis HOBCpPXHOCTCf
CTHIKOB 11 pasMep 33 j((),"(l)g KOITPO-
JMPOBATH B NPUCHOCOOJCHUI, HMC-
woeM rae3no 660,002 mm. K oa-
HOMY CTHIKY BKJajbllla TPHKAAILI-
BaTh Harpy3ky Pxkr. Jlpyroit cTbiK
ynupaercsi B HEMOABWIXKHEIL  OYypT
NpHUCNOCOGeHHS.

3. Tonmwura BRJAAABILA OT CePeHIIL
K CcTHlKAM  JIOJPKHA  IOCTereno
YMEHbIWATBCS,  Pas3HoCTb pa3MepoB
ot 0,010 mm g0 0,064 mm.

4. IOnamerp 66 ig‘_i—a cBOGOIHOM
COCTOSIHUH.

5. Ha pasmepe 513 ppoceun w ortor-
HYTb.

6. ITporouxy «C» penaTb BO BKJAABI-
WAaxX KOPEHNBIX TOJALIHIHHKOB, YycTa-
11aBMIBAaeMBIX B OJOK-KapTep.

110BEPXHOCTCIT

238

-

6.

. Thickness of shell

0.

Allowable out-ofl-true of surface of
joints relative to gencratrix of
outside surface of shell is 0.020 mm
all the way along the length.
Out-of-lrue of  surface of joinls
and  size 33;8:$gcl1eckcd in fixture
provided with a 66+0.002 mm soc-
ket. While load P 1is applied to
one joint of shell, the other joint
abuts against stationary collar of
fixture.

gradually de-
crcases from medial part loward
joints, allowable diiference bet-
ween thickness 1.010 to 0.064 mm.

. Diameter 6618:1 specified for free

condition of shell.

Chisel and bent at point indicated
by dimension 5+1-8,

Groove “C” to be turned in all
main Dbearing shells fitted into
crankcase.

A
I_

ﬁ‘
17 s

N |
L Bﬂc'_sl -

1 A

o~
=+
S

0,63

%
o [l ases

1682 18]

d*—l—%ﬂ

N ll\”/

P g
l--".‘u].l.l’."IH i
/0.7

IELUT

: b
Al -
I ages)

M1254,25 8¢

2% 2_|[iis 08 28 L s m |
25 5 |
127,54 026 B |
2275403 -

Puc. 82. Baguk BOLAAHOTO

wacoca  HJ16—

31.00.06—2

HCYKEIJEIHH])IG npenefbHblC OTKJIOUEHHS pa3-

MepOB:

orBepcThit Mo As, BaJOB —TO Bs, oc-

anbEmx — 110 CMas.
}FV‘;ITepHaﬂ— crans 14X17H2 wmu 12X18HI10T

T'OCT 5632—72
Fig. 82. Water pump shaft, 5J16-31.00.06-2

Maximum tolerances, unless stated,
are as follows: holes as Agp shafts,
as By; other components, as CMs.
Material, grade 14X17H2 or 12X

% 18H10T sleel to GOST 5632—72

2.5
o)

b18,7*02

L

Npumepemb
Pre. 33, Kopiiye canblisika — 5I12—37 I\‘{_Q@— I
Marepnan: ennas rpadirocnitionuii I'C-TAD

IFig. 83
Malterial, grac

Seal housing, b2
{e TC-

371203 1
TA® graphilized lead atloy

239



e~
15
4 !é TFTT

b35/p23

T T

05x45

|

f
e
%
Puc. 84. Bryaka BepxHefl rosmopgyd maryna 5/12—25.00.02

1. OBanbHOCTL U KOHYCHOCTE & 3018’82(5; ne Gosee 0,01 mm

2 ,®/ «a» TONAYUYHTD Jie 3 p CCOBK A0 348 l)e(:C()BKH A0JIXKHO (ib Ib Qj 29_() l
o nocJse 3atpe BKH.
3 3 I ’

Marepuan: bp OL-10-2
Fig. 84. Small end bushing, 512—25.00.02
1. Out-of- ‘ : 0
ut-of-round and taper at 301_8‘8;55? not over 0.0l mm.

2. Diameter “a” obtained after pr itting; di
\/ 20201 ot Rockwel hardnessrofleezséifOlttmg, diameter before press-fitting is
Material, grade OI1-10-2 bronze )

240

Pue. 85. Porop BOLSHOTO nacoca BH.00.05

iyl

Ha gonnax 35 1 ]7.5Cs 3aKaNliTh TBU HRCH0 na raybuuy 0,5...1.5.

Marepuan: cTalb 40X13 TOCT 5632—72

Fig. 85. Water pump impeller, BH.00.05
are case-hardened to a depth between

kwell C hardness after hardening, 50.

Lengths indicated as 35 and 87.5Cs
05—1.5, using induction heatling; Roc

Material, grade 40X13 steel to GOST 5632—72

f_! 25
[ 1
R 04
l:r'{.ﬂ:v—;‘i :3;

Puc. 86. JlonaTka BojstHOro  1acocd

BH-0015

{. Hanpasaeuie BoJOKOH B TEKETOMNTE
nomkHo  OuTH papamensio  0cHM
cpepaennit & 4. )

9. 3aroToRKy  HEpe OKOHYATENBION
afpatoTroil BHIZCPKATL B ropsicH
BOJC 1PN TEMIepATYPE fO°C n Te-
yenne 10 1acos.
Marepiag: TCKCTONNT TMTK copr 1
rOCT 572

Fig. 86. Water pump blade, BH-0015

1. Direction of fibre in resin-impreg-
nated laminate cloth is parallel to
axes of drillings 4,

9 Blank kept in water bath at 60°C
for 10 h before T'iflal freatment.

Material, grade HTK resin-impregna-
ted  laminate cloth o GOST 5—T72,
brand 1.
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Pie. 88. Koasio etonophoe 5112—24.00.05—1

Konbuo, Berapnennoe n kaau6p & 32,5A,, MOMKHO HMCTh paaMmep A=6+03 no-
[IYCTHMBIT 3a30D MEHY KOALLIOM 11 KaJinGpoM He Gonea 0,25 mm.

Marepuan: nposonoka 1—2 TOCT 9389—60

cranb 70.
Pc. 87. llafi6a macaonona Fig. 88. Snap ring, 5/12-24.00.05-1
10 __ g. 88. Snap ring, 5/12-24.00.
Marepuan: Cy 18-36 Aatomaz 5/12—23.00.17 —1 Size o{) ring inserted into gauge % g2.5A4 should be A=6+9%; allowable clea-
Fig. 87, s . rance between ring and gauge is 0.25 mm. Material, grade 1—2 wire to GOST
g. 87. Lubricating ring, 512—93.00.17 -1 938960 in grade 70 steel.

Material, grade Cuy 18—36 cast iron
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Hpuaromenue 4
Appendix 4

UHCTPYMEHT M NPUCIIOCOBJIEHUS
TOOLS AND AUXILIAYIES

E=——x

Pre. 89, Koy Si1XS.,

10X12; 12X 13; 14X17; 17x

X19; 22X24: 27% 30

Fig. 89, 1Vv’rench, S1XS,
0X12; 12X13; 14X%17: 175
X19; 9224, 97%30 N

Puc. 91. Kuaou TOPLOBLIT
Fig. 91. Box wrench

AEEmmmmmARRRLeY

:
; D

1]

T Y]

Puc. 93. Kimoy TOPUOBLIA 1J1st peryast-
Topa P-11M

Fig. 93. Box wrench for P-11M speed
governor

§=24

Pne. 95. KJnoquTopuosmﬂ KOMOUHHUpO-
BAHHBIH 11 TOJIOBKM Ly/imILg-
POB Il KDPyrJbix raek

Fig. 95. Box wrench, double-end, cy-
linder head and circular nuts
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S=14

Puc. 90. Knwu-3sesouka
Fig. 90. Bent ring wrench

Puc. 92. Kaiou s KPYIJbIX raex
Fig. 92. Box wrench for circular nuts

Puc. 94. Bonr orsmumiof
Fig. 94. Puller bolt

Puc. 96. IMnockory 6 KOMOHHIDOBAK
Hble

Fig. 96. Pliers, combination

Pitc. 97. HaGop mynos
Fig. 97. Assorted fecler gauges

(T2 L L L L L

Pre. 99, Onpaska jLust cOOPKI BOASIIO

ro ltacoca
IFig. 99. Sleeve, waler pump assem-
bling
i ANZA),
a& Nl
Puc. 101. Kawou Topuossift S=12, 13,
14, 17
Fig. 101. Socket wrench, S-12, 13,
14, 17

|o@0|

Puc. 103. [Tnanka mas pasOopkH BOAA-
HOTO Hacoca

Fig. 103. Plate for taking apart wa-
ter pump

Puc. 105, Kuiou TopuoBwiii
Fig. 105. Box wrench, double end

Es—1—%

Puc. 98. Orpeprra
Fig. 98. Screwdriver

Pre. 100, Coemunx  uieertepiut
TOpA

pery.st-

Fig. 100. Puller, governor gear

Puc. 102, Ilpucnocobnenue AJS LEHT-
POBKH OCH Ba/ja TOMIABHCTO

Hacoca

Fig. 102, Fuel injection pump shalt

aligner

Puc. 104. Kmou (S=14) pna

peryJu-

POBKH TONJAHBIIONO Hacoca
Fig. 104. Fuel injection pump adjus-

ting wrench, S-14

Puc. 106. TpnciuocoGnennie  mas  npu-

TUPKIT KAATAOB
Fig. 106. Grinder



Pue. 107. Ceemuux mnacnerarcavnore  Pue. 108, TIpucuocobaeinist st LEHT
KJanaHa TOIVIMBIOTO Hacoca POBKH OCH BaJa

FFig. 107. Puller, injection pump de-  IFig. 108. Shalt-aligning fixture
livery valve %

0
=

Puc. 110. Boporok d=10, b=18
[Fig. 110. Hand bar, d=10, d=18

N
NPy l
Pire. 109. IlpucriocoGueine  jast  Npo-

epxu yraa onepemenis mo-  Pnc. 111 Kaow jais - kpyramix  raex
JAYE TOMINBA pacnpejseHTCIbHOTO 1T KO-
NEHYATOTO BaJOB

Fig. 111. Box wrench, camshalt and
crankshalt circular nuts

Fig. 109. Fixture for checking fuel
delivery advance

Pre. 112, Hpncnocobaenne st ¢hemiil Puc. 113, Koy cliewtanoiioii

MaXOBIKA I'ig. 113 Sockel wrench

Fig. 112. Flywheel puller
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Appendix B

FABAPUTHBIE YEPTE)XH
DIMENSIONAL DRAWINGS

512-1:

. s dt TR T 0

Pue. 114, TaGapnriuii yepres AH3EACH 512 u l

‘ 3 — LEHI FLCTI
A — (hrasen, BHEHXIONROTO RONNEKTOPA] 1 %r.i{rjam‘g:f[l;;"ﬂn
oapona saboprioll DOILLL 4 — naTpyfok OTBOMa 3at HOL BORHL e ant:
1 2 MHK: 7 — PACTIOOMEHHE KPEMeHHLx OTF e e iGN paNol:
il {IFM?:'“ npa ormeperna @ 16A PA3BEPHYTH COBMECTIIO C t}]]i r" H
‘ e, : 3 it myhTH
‘ér.rlrlrrmf{ rJ.:{yllm-rem;; i1 — nocafouiibie pPa3Mepnl 3JACTHUHOMN M3

Fig. 114, Oulline drawing, 512 and 5J12-1 diesel ‘L".l‘ng_{l_[!t‘sl‘.” e e
A - shaust manifold flange; {— centre of gravily: 2 — ol drain; J
- ) ge5

o — gcnne Macha;  — thaaueil
5 (b Tl

1 9o —TPhYyLa fHoapoa
3 : 8 — nea OTREP-
10—

- Tlywheel; 7 — lavoul of boll

. e A pipe; 5 fuel line; 6- { (i =
let flange; 4 — outside “'"t"ff,uinti\!ﬁmtﬂff‘.; @ 16A are reamed with holes in bedirame:

o e §o lwa Holes: @ 16; } e A
]lft'li‘h-ﬁ;.ilf-lmolr“ II l:n:lslzo‘. 11— fixing dimensions ol fle xible coupling
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Puc. 116. Ta6apurubii ueprex Ausens SI14:

A — MaXODHE Au3ean HedaAaluesoro HenoJHeHH A
MATPYOOK CAHBA BOAEL M NPHCOEANHEHHR HOLOIPE

; B — dhaaHell BEIXJONHOTO KOJJEeKTOpa: I —
naTtenn; 2 — natpyGok BOOsIHOTO Hacoca; § —
narpylok TepMmoctata; 4 — HKHB BEHTHAATODE] 5 — cnup Macaa; 6 — Tpy6ka NOABOAA TOI-

Puc. 115. Ta6ap i
S HTHDBLI yeprex Ausesei I112 a

, [121, T122: MiiBa: 7 — PACHOAOKEUHE KPCNCHHHX OTBEPCTHA am3ens; 8 —IewTp TaXecTH; 9 —Asa OT-

peperin & 13.5A pa3nepnyTh COBMECTHO C ihyuiaMentHofl pamoii; /0 — nBa OTBEPCTHA < 13;

A — dpnanen BLIXJOMHONO K ¢
narpvg oanextopa; ! —narpyGok Tepmocrata; 2 — o -

Meuﬁoﬁxpgfﬁ,’;{.m? Hcancr?gaa.; .f... = ﬂl‘lia o‘raegcmu (o] I.’}.ﬁ?’-\ pa::;:ﬁr{y'rb Ié%ﬁ?apeczig\tgﬂé;yui; 1 —waxonmp fusens (AAHOCAOrO HCNOATEHMN

— ; M - adJrag — Ka i 1 ' — - . . q 3 q
: nanus raywnTens; 9 — waxonu; £ i m:cﬁiﬂiﬂﬁ-;,ﬂ!};;::a' 7 — asa ormepcrus & 13 Fir. 116. Outline drawing, 5114 diesel engine:

“ig. 115, Outline drawi 9 91 . . x A — flywheel of flangeless engine; B — exhaust manifold flange; ! — water drain pipe
A~ exhaust manifol wing, 1112, 1121 and T122 diesel engines: (heater connected to ihis pipe); 2— water pump pipe; 3 — thermostat pipe; 4 — fan pul-
CIngs ]am old flange; I — thermostal pipe; 2 — centre of gravity; 3 — wat ley; 5 —oil drain; 6— fuel line; 7 —layout of bolt holes; 8 — center of gravity; 9—
; wo holes & 23.5A are reamed with holes i Leih WU D two holes @ 13.5A are reamed with holes in bedirame; 10 — fwo holes @ 13; I/ — tlywheel
i holes in bedframe; 5 — oil drain; 6 — fucl of flanged engine ! ' ¥
-3 1=3

line;' 7 — : ; i
ine; 7 —two holes & 13: & — silencer flanges; 9~ flywheel; 10 — fan pulley

248 »
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BHHMARUE!

I. Oyaxr 3.5.3. DykoBozciBa NC 2xoNIyaTa-
LR MpUMEHANTE B cleiybusil peAaxmuu

3.5.3. llognepxusaiiTe ypoBeHb Maclda 3

I). B NOAZOHE nMa3els IO MacHOYKAsSaTemw,
Pucki HE MAcAOyKa3aTelle COOTBETCFBYWT YpPUB-
HAM Macia Ka HepaloTawmeM AU3oNe: BepXHAR~
MSKOUMBABHOMY, HUBHAA-MUHWSaZBHOMY. Ha pa-
GorapueM ZuseXe Npu AOCTUXEHUM YPOBHA Maclka
HuEe HUEHedt puckd Ha 5-I0 MM NPOU3BOZUTE AO=
IMBKY MaoNa L0 YpOBHA Ha 5-I0 MM HUEe BOpX-
Heft puoNM MaclloyKaseTels, lipu 8T0M MOCHs 0Q-
TQHOBKM Au36JR AONYOKAETCA NDOBLIGHAS YDPOBHR
Macha BEPXHSH DPUCKM MaCIOyKA3aToOIN A0 5 Mu.

2)s B peryirrope-Biille HUXHE]R DUCKM Ha
MaCAOMODHOM CTOKIG,.

‘2. Hg Eu3eXAX NPUKSHABICA TaxOMETDH Mar-
HRTOMHAYKIHOHH w8 Tuna TMu3M, KOTODLE KOMINGK-
PYRTCH 6 PBUYH b npeoépaao:aarenem I-IMMd u
OZHMM NOKe3nBavLWMM npudopou mna Tiu. (Puo. I04)
MAY i1epBUAYH KM npeodpaaonamenw A-2MM ¥ ZByuA -
noxe3uEamuMA npucopena Tuna THu.(Puc.120B)

MoHTeK NepPBEYEO™C RPecOpe30BaTe™d U NHOKE~
3uBRLlsro npubopa NNOMaBOZMUTe HPOBOZAMM C6ve-
guen 2o 0,75 MM©, GONpOTHBASHMEeM He Oozee ‘
0,8 OM, zxmpol He Gollee 50m HpH NOMOEE WTELU-
CEABHOI0 Pas®~ia N6DBUYHOIC HPeoclpa3’oRaTolr
® KOILZKE [OKG3nBawUOro npudopa.




oL

3. BriAwuenne NpuOLPOR BNI6KTPOOCOPYAOBBHHUA
auseneil Sio, 8i6 u 10/6 npouanoauTe B COOT-
BOTCTBUM ¢ pHc. I2I (Ces ceremoro quanTpa),
BMEOTO pHC. 63. ‘

O6o3HaueHya SNeMeHTOB Ha puc. 12l Te Xe, YT0
M Ma puc. 63.

Puc 120

Puc. [2I. Cxexa aaenmpnoﬁOpyngsaama Auaeiecl
556, 86, 1016 (suecso puc. 63).

A - K BHeUHUM NOTpeCMTeNmM MONMHOCTHE HE
Gosee 500 BT,

I




4, NMoanyax? 5 nyHkra 3.8.3 AONOJHATH TEKCTOM:
OgucTky OT Harspa MOpHHE#} W KoJey MOXeTe NpPoOM3-
BecTH Oe3 pa30opxu Iu3eld NPOMHBKO} CMECHI 00BE-
THTeNBHOr0 KepocuHa IUCT 4753-68(20%), MoTOpPHOTO
uaciis, NpUMEHAEMOTo AXA auaeda (20%), KaMBHHO=
yronsioro kcudona IOCT 9949-76 (60%). Nipu paGo-
mcxwmmu@mmmmowwawhﬂmmmy
IPUYPOYBTE K CMEHE Macha UIu MPOMHBKE CUCTOMH
CMa3Ki M EBI0NHANTE Ha TENJOM JAM3eldie B CleAyl-
HeM NopAAKe:

CuumuTe ¢ zu3eda QOPCYyHKM, yCTaHOBUTE NOPHHM
B CpeAHee NoNoZeHMe. A 9TOr0 yCTaHOBUTO IOP-
meHb MEPBOTO LMMMHZDE B BEPXHOD MEPTBYO 1UUKY,
ncclie yero 3aBOAHO! PYKOATKO NPOBEPHUTE KOJEH—
gaTei Bad auaened 2u u 4y Ha WY, ausenelt 6y Ha
60°.

Yepea oTsBepcTHe Hoz fopoyixn 3aXeiiTe B KamAhif
WAIMHAD Au3eln 300-400 r cuecn (40 NOFBAEHHR B
oTBepeTHM), yCTeHOBATe (JOpPCYHM Ha MOCTO. Yepes
16-18 yagcor cHumure QOpCyHKU, RPOXPYyTUTE BPYyUHY]
KOJEeHYaTHi BAJA Ha 4-5 O0COpOTOB C UENBH MMPOAYBHA
UMIEIDOB.

CneiiTe M8clio k3 NOAZOHE AM3eNA, YCTEHOBHTE
dopcyEku K Apyrue CHATHE AETaJM HE MECTO, NpH
HeoOxoZuMoeT! (oM. n.5.1%4.5) npoMojiTe CHCTOMY
cMaaku ¥ 3a’ielite cpedee Maclo.

logne npoBeAGHUA BCEX HEOOXOAWMMHX ONepaiui
NJigHoBOr0 TEXHUYECKOIO YXOZ8 3aHYyCTUTE AU3EIS,
nporpefire M ANA NONHOTO yABJCEWA Harapa 3arpyan-
e zusenh Ha 1I0% B Tewerue I yaoa.

—ra

5. flozpasies 2.2, xodaoHku 1,2,3,8,10,11,I2.

WMeoECH:

Tomnepazyps M&cTe B KopTepe AH36Jd,. HE gones

cus 98
loAx#o OnTH:

TeunepaTypa ¥ecis B nCAZone Ausend, °C
I) npy HOMKERNSHOH WORMHOCTH 70-95
- LONYGH58ECH 100
2) Opu uaxcmuaibHO! MouHocTH,He Sonee I0S
fl. 3.5.2 ZCHOIHHED TOHCTOM:

_lipn eTou cieiyeT mMeTh B BuAy, YTO noBpioHue

T3MA8pPAaTYPH M30Je NpY HOMUHANBHOH MORHOCTH
40 I00, RpH MoxcUMaBHOH MomsocT A0 105 °C
LONYCKAETECH HpY TOMIOPETYPe OKPYEabLEro BO3-
Ayxe Bise 77°C, TeumepaType 3800pTHON BOAH
329C ¥ Buue. LPA CHMKGHMT TEMNEPSTYPH Macla
HOOOXOAMMO YAYYUATD BOHTUIAINNY MaliMiHOr0 0T-
Zesieuun (MeGTH YOTAHOBKY Zmasdii).




ADPPENTION

1. Point 3.5.3. of the Service Hamusl . is
changad by thiis ones

3.5.3. Maintain the level of cil:

1) in the diesel engine sump according +to the
cil gauge. When diesel engine is in idle condi -
tion the upper mark ghows the maximum level of
oll, the lower one showa the minimum level.When
diesel engine is in runnirg condition and the
oil level is 5 to 10 mm below the lower mark,pour|
some oll sc that the level should be 5 tc 10 mm
below the upper mark. After shutting down the
0il level may ve abovae the upper merk of the oil
gauge within S mm,

2) in the governor above the lower mark on the
sight glass.

2. Diegel engines are suppiied with drag -
~cup tachometers of TMX3M type; they ere provided}
with primary converter A-IM{ and one indicating
gauge of type IMW (Pig.1204) or primery convar -
ter I-2Ull and two indicsting geuges of type THu
(Fig.120b ),

The connection of primery convertar apd in-
dicatlng gauge should be mads by meens of wires
fitting the primary coaverter plug connseber znd
indicsting gauge recaptaclej ukess wires must be
of crossz eectiom of Q.75 P raik., of resgistancs
nov more then C.8 Hhm an2 50 m leoy msx.

3. Porforz tha comnacticl. ¢f alesiric oquip-
ment gauges of dicssl englnss SBG . G46 end ICKE i
ceeording ko Fig,121 (without power supply fi%t:@
iz ebtegad of Tig.63. ﬁ_ﬁl

A

-

The symbols of elemsnta in Fig.121 are the

ﬂ same ag in Fig.63.

8-

Pig.120




4

P1g.121. Elsctric equipment diegrem of
the dlesel engines S5L6 , BJi6 end IOA6
(instead of Fig.63)-
4 - to external consuners with power

of 500 W mex.

SE S P g T8

4, Item 5 of point 3.8.3. supplement with '
the text: '

Remove carbon deposite of plston snd pis -
ton rings without dismentiing of the diesel en-
gine with mixture of lamp kercsene(GOBT4753-68,
20%), englne 0il wsed in the diesel engine (20%)
and cosl ayleie (GOBT 9949-76, 60%). Be care -
ful with coal xyiene! Timo the wash to oil cha-
nge or to oil system washing and do the follow-
ing while the engine is warms

1) Remove the nozzlea from the dissel en -
gine, place the pistonsin mid position. For this|
purpose place the piston of the first cylinder
to T.D.0. end then turn the crankshaft through
90 degr. (diesel engines 29 and 44 ) or 60 degr.
(diesel engines 6Y)with the help of crenking
kandle.

2) Pour some 300 %o 400 g of mixture into
each of the cylindera through the nozzle holes
(t11l it appears in the hole); replace the noz -
zles.

3) After 16 to 48 hours remove the nozgles,
turn the crankahaft through 4 %o 5 revolutions
by hand in order to scavengs the cylinders.

4) Let the oil out of sngine sump, replace
the mozzles and obther removsd perts and, if ne -
cessary, wash the oil aystem and fill it with
freah oil {see p.3.1%4.5). -

5.) Baving made all the necessery operations
of the achedulsd technical service, start the
dlesel engine, warm it up aud let it work at
110% of loed within 1 hour in order to remove




—

carbon deposits,

5. Subsection 2.2., columng

n

|

__‘——'_'_‘—‘—-—-_-__

P-4

. 142,3,8,10,1.
Printed; ‘
Maximum allewabl
e te
duse i T .mperature of oil in crank -
Must be changed into; b sk
011 temperature in diesel engine sump, °C
1)ﬂt I‘Gtﬂd povlel‘n . * o L ] . ' /
—~admiseible . * e s o o o '?E:gs
2)at maximum power, not over o 105

Point 3.5,2, Aupplement with the texty

But one shoulg bear
rature at rateq power
power up te 105°C ig

in mind thet oil tempe-
up to 100°¢ end at maximum
&llowable at ambient; tempe-f

Jutboerd waterp temperatul

oil it 1is necessary to T
of the diese) engine room. | 4

6, OysxT 3.7.7. BZOMOMHAETCA TERCTOM:

"Ha a¥3edAX CYAOBOT'O UCHOJHEHNA BORY CIMBalTe

W3 BEyTpeHHero (npecHas soza) M mHemmerc (3alope-
Had BOZS ) XOHTYPOB. LA cI¥Bg BOZAN U3 CHOTEMN
OXJIaRAEHSKS OTKPORTS BOE YMENIMECH HA y3/18X CUCTE-
M1 npoGi¥ M xDAHUKM (HE BOJAKHX HACOCAX, XOJOAKIE-
nuxe, ONOK-KapTepd, DACIUDUTCABHOM 6auxe, BuXJION-
HOM KOJWJIGKTOD®, PuAMaTope, Tpydompopozax).

Boga canMBaeTCcH U3 CUCTEMN OXIaBACHWUA NOJHOCTLED
NpM I'ODU30HTANBMOM HONOREMMM FM3eld. [IpM Halmuud
JnddepenTa UMY KPeRa NPUMUTE ZAONOJHBMATETBHES KEDH
10 yHalleHWW BOZN U3 Y3103 CUCTEMH OXJaFJCHUA:
NpoAyATe Cyx¥M CEATHM BO3LYXOM, M3MeRuTe Zudde-
peHT, Kpex™,

6. Para. 3.7.7. is supplemented with the following
texts

"Pour out fresh water (internal system) ana salt
water (external system) of the diesel engines of
marine make. For this purpose open all the cocks
snd plugs on the water pumps, cooler, crankcase,
expansion tank, exhaust manifold; radiator and
pipelines.

Water pours out of the cooling system comp -
letely only with the diesel engine being in hori-
zontal position. If there is any trim or heel
try to get rid of them or blow the system through
with heavy dry air.®




KoHcTpyxuusa Aaseneh 448,5/11 - 6u9,5/11 npu HeoOxO-
AUMOCTY IpeZycMaTPUBaer BO3MORHOCTE HempepuBHO@ paGOTH
B TeyeHnme 300 uyacoB Ha Macse MIOT.

Texuuuecroe OCCHyKuMBaHue NpU 3TOM [DOBOZLULE Yepes
kaxzpe 300 yacos BMecTo 200 YacoB B 00BEME, yKa3aHHOM
B DYKOBOJACTBE II0 9KCIJIyaTalilHe.

OKCIMyaTHUPybUIi HepcoHal AM3els Ipu STOM IOJKEeH B~
NONHATH cJiefybllee TpeOOBaHUE:

I. Kapronuuit QuibTpyhoumuii 3JIEMEHT QuABTPa TOHKOH OYM-
CTKM Maclla 3aMCHATH yepe3 rakiwe 100 uyacoB paGOTH.

MeTozuka

3aMelp QUABTDYDLETO 9JeMEHTQ Ha padoTablleM AU3elies:

- JCTQHOBUTE DYKOATKY KpaHa 2 (cM.phc.) B i0JOKXEHHE
"3aKpuTO" ¥ ZailTe NmopaGoTaTh AM3e]H B TEUYEHUME TPEX M-
HyT;

-~ CHUMUTE KpilKy (uabTpa I, BhHbTe QUABTpyLUUi SJe-

MEHT, yCTQHOBUTE HOBHiA SJEMEHT W 3aKPENNUTE KDPHUKY QUIALTDE;
- YCTQHOBUTE DYKOATKY KpaHa 2 B noJNoxeHue "oTHpuTO",

QUIBTP TOHKOZ OYUCTKM Macha 9TO HyXHO CAelaTh B 00A3aTelbHOM NOpAZLKe, YTOOn 0GecHe-
I. Kpmuka; 2. KpaH; 9UTE OUMCTKY Macla. ‘
3. MacnonpoBoj K QuNBIPY.

[Ipmevagnne s Besa omepanyd MO 3aMeHe SJEMEHTA He Z0JX-
Ha NPEBHUATH 5 MUHYT [IOcJe yCTaHOBKM KDaHa B II0JIOMEHHE
"3akpuro".




Diesel engines 4y 8,5/11 - 6y 9,5/11 may
function, if necesasary, continuously during 300
hours when grade MIOI' o1l is used.

In this case technical maintenance must bLe
carried out every 300 hours of running instead
of 200 mentioned in Operating Instructions.

Attending personnel must:

1. Replace filter element of the secondary oll
filter every 100 running hours.
Replace

the filter elemént on the running diesel engine

in the following way:

-~ set the hendle of cock 2 (szee fig.) to
the position "shut" and let the diesel engire
work for three minutes;

- remove the cover of filter 1, withdraw

the filter element, put a new-one and fix the

cover;
- set the handle of cock 2 to position

"opened".
Secondary oil filter All thls is obligatory to ensure oil re =
1 = covery 2 - cocky 3 - oil pipe. finement.

Note. Change filter element within 5 min
after the cock was set to position "shut".







