


BHUMAHHE!

PekoMenjyeM EHHUMaTeAbHO TNPoOHeCTh Ha-
cTofWee PYKOBOLCTBO BCEM JHUAM, HMEKOUHM
OTHOWEHHE K LAHHOMY CTAHKY.

370, B Nepsvio ouepedb, paGoTHHKH CayHKO
MUXAHHKA M 3HCPTETHRA, KOTOpbe GLVIVT MOH-
THPUBATE W HATAMHBATL CT4HOK, @ TAKAKE Mac-
Tepa M padoyde, KOTOpPBM Npe;lcToRT padoTaTh
Ha HEM,

Ocofioe sHHMaHre cae1yeT ofipatiiTe Ha Bon-
POCHl, CBSMAAHHBE C MOHTAKCM H  VOTAHOBKOH
CTaHKA M HaTalKoll 37eRTPHYCCKOR 4acTH, JKC-
MIVATAUHOHHHKH 100AHB BHMUMATETRHO 0O3HA-
KOMHTLCH € HASHAMCHHCM PYKOHTOK H JIPYPHYX
OPTaNeB VIPaBICHHA,

Hepead myckoM cTaHKa CciedyeT NPOMIBCCTH
CMAIKY BCeX OPraloB B COOTBCTCTBHH € KapTofl
cyazkn. B onepsuit nepuod o npupaborkH Je-
TAICH HE CACAVeT paloTaTh Ha NOBLILICHHEIX
HATPYIKAXN.

3aBod NOCTORHHO  COBCPUICHCTBYCT  KOHCT-
PYKIHIO CTaHKOB, BCICICTBHE MCTO BO3MOMHE
OTACTBHLG HERHAUHTCIBHEIC OTCTVILICHHA 0T
MPHBEICHHLIN B HACTOHUIEM PYKOBOACTHE CNCM
Houeptexed. Tostoyvy npH 3aKkase 3anacHuIN
Aetadeft caeaver oOH3ATCILHO YKA3WBATL 3a-
BOICKOA HOMED CTaHKA. DTOT HOMep HaHecCH Ha
(MPACHHOA  TabaWake, a TawkAKe B Nacnopre
CTAHKA H dKTE TTPHEMKH,

INTRODUCTION!

To the men whoare responsible for
operation, care and maintenance!

Read  carefully  and study the information
contained in the manual. This refers in the
frist place to the wmechanics and  fitters  who
will install and adlust the machine, as well as
to foremen and operators.

Special care should be used when ins-
talling the machine and adjusting the items of
electrical equipment. The  operators  must first
of all become thoroughly acquainted with all
the machine controls,

Before starting the machine for the first
time, tubricate all the rubbing surfaces in ac-
cordance with the lubrication chart. At the ini-
tial period of operation it is not advisable to
work at top loads until the machine compo-
nents are run in.

Some  details: of the machine iurnished
may differ from the description in this book.
Regunirements  of  individual  customers  and
constant improvements in  design, equipment
and material necessitate such changes. There-
fore, when ordering  paris  indicate the ma-
chine serial Ne, which is marked on the name
ptate, as well as in the machine specifica-
tions and the acceptance certificate.




I. HASBHAYEHHWE H OBJIACTD
NPUMEHEHHWA CTAHKOB

YHuBepcaabHble
craHku Moia. 2J1614 n 2615 cayxar aaa obpa-
GOTKH KOPNYCHBIX JAeTaxell ¢ TOUHLIMM OTBep-
CTHAMH, CBJI3dHHLIMH ?\ID/"—.’,’L}' cof010 TOYHBLIMH

FOPH3CHTAJIBHO-PACTOYHBIE

PACCTOSTHHSIMH,

Hanboabmuii Bec obpadartbiBaemoil gerasu
1000 xr.

Cranok mogenn 2JI614 umeer panuaabHLIi
CYMIOPT Ha BCTPOEHHOI nuaHwaiibe u  HOp-
MaJbHbIH  BBUIBUKHOH pacToOuHOH  IUNHHIEL.
ITOT CTAHOK OT/MYAETCs] GCJLIIOH YHHBEpPCADb-
HOCTBIO H NpeAHA3HAYEH [IPEUMYLICCTBECHHO /15
pabor, TpPeOYIOWHX NPUMEHCHHMS  pPaaHaabHoro
cynmnopra npu o0TauMBANMM TOPILEBLIX TOBEPX-
HOCTEH M KOHCOJBbHOM PacTaiUBAHHH OTBEpPCTHH
GOJBIINX JHAMETPOB, a TaKkKe JJasi  paboTLl
BBIZIBHAKHBIM IITHHIEJEM.

Ha cranke ‘MOXHO TPOM3BOJIHTEL CBEpJCHHE,
pacrtauHBaHHe, 3eHKEPOBAHME M PA3BEPTLIBAHHE
OTBEPCTHIL, (PpEsepoBanne MIOCKOCTeH H NMaszoB
BHIIBHAKHBIM IOIHHAEAEM, 2 TaKkKe 00TaunBaHHe
TOPIIEB, PACTOYKY OTBCPCTHH H KOJbBIEBHIX Ka-
HABOK paJHa/jJbHBIM CYNIOPTOM TJaHIIadok.

Cranoxk wmojean 2615 umeeT HOPMaJbHLIII
pacTOUHOH MWNUHAeb 0e3 palHalbHOro CYIIop-
Ta. DTOT CTAHOK OTJHYAETCs [MOBLIMIEHHOH Ke-
CTKOCTBIO W BHOPOYCTONUHEOCTHIO IIMHHIAEIBLHOIM
cucTembl; obJajaer NpeuMyllecTBaMH NPH pac-
TOYHBIX padoTax, He TPeOVIOIIHX IPUMEHCHHS
pamManbHOrO CyNmopra, a Takxe TNpH (pesep-
HBEIX paborax.

Ha cranxke mopenn 2615 MOKHO IPOH3BO-
JIUTE CBEpPJICHHC, PACTAUMBAHHE, 3€HKEPOBAHHC H
paseepTLIBAHUE OTBEPCTHH, a Takie (peseposa-
HHE TJIOCKOCTEl H MasoB BBIABHIKHBIM PACTOU-

* (Bymer moctapasthed M0 ocofoMy 3akasy).

I. FIELD OF APPLICATION

The Horizontal Boring and Milling Ma-
chines Models 2 JI614 and 2615 are designed
for boring precise co-ordinate holes in large
workpicces.

The maximum allowable weight of work
to be machined is 1000 kg.

The Machine Model 2J1614 is  fitted
with a tool-slide in the built-in facing head
and a travelling boring spindle. This machine
is extremely wuniversal and designed primari-
ly for operations envolving the use of the
tool-slide for machining faces and boring large-
diameter holes, as well as for operatinz with
the travelling spindle.

The machine permits to perform drilling,
boring, counter-boring and reaming operations,
plain and groove milling with the travelling
spindle, as well as machining faces, boring
holes and circular grooves utilizing the tool-
slide of the facing head.

The Machine Model 2615% is equipped
with a standard boring spindle without tool-
slide. This machine is built to provide grea-
ter rigidity and vibration-free running of the
spindle, “which offers delinite advantages for
precise boring operations without the use- of
the tool-slide, as well as for milling work.

The Machine Model 2615 enables drilling,
boring, counter-boring and reaming to be per-
formed, as well as plain and groove milling
with the travelling spindle and production

* (To special order).



HLIM HHTHHICTICM  H o BLICORONPOHIBOIHTC ILHOC
hpescpondarie noockoeTell ¢ kperennes e
RV Henoepe lerBedHo PHO LY HITHH e,
Ao T, BRGPOy CTOiMBEoCTL, GLicTpono
DEUTa N T0HocT L CTIIEROR, O TEGKe IELTH e
LTCRTPHECORO 0 SEDABTICHHSE BOABOJISHOT BCJTH
Ha HHX TPOHIBOTHTCALAVIO TOTHVIO 0Gpador sy
VBCROCILTABHLIY, HHCTPYMCHTONM ¢ HaHMeHbLUICH
SATPATOR MANHHOIO 6 BEDOVOLATCILIOT0 8-
MK, CTEHKH HPEHLsiagBol Lin padoin i
HHETPVACH TAILHLIN H MONTIHOCKHY IleNay,

1. PACIIAKOBKA H TPAHCMOPTHPORBKA
CTAHKA

CTapoK HOoUTaBInetos 3aKaey B AITIKO-
nagnon eitle. [pe Tpanciopiuposke viiakosak
HOTO CTARKA JIEIVOT HANCTATE PUIKHY PhlBKOR,
Taiaon sl unn TpasCIep THpoBRe He 10

AcH apesWdlat 150 20 dpanveons, Wadrtopas.
H LCPCBOPAYHBITL YIAKOBAHHLI clanon BOC,

NPENLAETCS!

plain milling  with the colter scecured directly
ait the spindle sleeve.

Sucli festures  or these  machines as rigi-
ditv of construction, freedom fromn vibration,
high specd a ] precision, as well as incor-
poration of < lecincal controls, enabics produc-
tive wnd  securate work to be o carried out by
the use of carbide fools  with the wminimum of
citting thine. Lhe boress are intonded for work

in teob-parke:s s and eschine chops,

I, UNCRATING AND HANDLING

Thae nackine is shizped 1o the customer
packed in oo erste. When handling  the crated
arachine, care skould e taken to avord sharp
jesws. Thel anele of  dvclination of b crate
wlhen fandling  shoo'd qot exceoecd 15 or 20
degreos,

DO NOT TURNOVER t crated mackine!

Ly

ST

Fig. 1.




Pacaaxonky coeaver waunuats CREPXY M
NPOHIBOIKTYS OCTOPOAHO, UTONL He HAHCCTH 10
BPeA cHHi JieTaadsy cTalka, B anMKe ¢ rexum.
HUCROTE LORYMCHTATHCH HANOHTEN VITAKOBOYH b

AT Cpaty sme NPOBCPLTE CoTCpAHAOC ) A G
AHTCCh BB KOMEJTCKTHOCTH HCCTABRH,

Fpaneroprposky  pacrokosanore  cranka
caeaver NPOHIBUIHTEL o MOHTaAA Tpyacioro
nporiiaseca, Kplok Jlo.pken paciiosaramea 1o
BEPTHRA M, TPONOILCT Yehes eI THRecTH
crakka (e, L.

Hoanen npomssoiis, 1pocon, saiermy v
ABE CTAILHBIC I0TARCE IHaveTpos 60 a, getas-
ACHHBIC B ooTREpCTHA cTamib. Boxvecrax conpe
KOCHOBCHI TPOCA CO CTAHNON; CACOAVET Mpon-
AHTL JCDCBIHBLIC OPYCRE 20181 Tipeloxpaiciug

CTaHika H TPOCA OT DOBPCRTCHHS,

NI ®YHNAMEHT CTAHKA, MOHTAJX,
YCTAHOBKA

PYHAIMEHT CTUHKA HAOTOBIICTCH K4 GeTO
N, JJACKTPOMANHHBII arperaT w kad ynpan-
JUHHS VOTHHABIIHEAKITCH HA OTICILHLIN (l)_\'”,'lil-
MEHTAN JIU VRALAHHHM, HLO0ACHHLIM B fravaie
Je \<:‘9.':\'|\‘Tp()()l3()p},'ll)uanm‘»_

Gopya opasyeput pyEavCeHT LT VeTa-
HOBKH CTAHKQ 0Ka3aHbl Ba guir. 20 [ avGuya
PVHLAMEHTA  BLUIOTHACTCN B 3ABHCHMOCTH Ol
FPVHTA, Ho He sehee 300 v,

Montak cranka 3axTIONACTe] B veTanobye
Aeradnien ppothsoseca. Los sroro neodzomso;

Lo Neranonars i sakPennTn Ha Bepadei
MLIDCKROUTE Nepe/ el ok KPOHILTeHH Dpo-
rHsoseca | odmr, 3).

2. CoeiMinTh TPoc ¢ WLHEICTLHON OatKoi.

B0 Brepnvrn wopys 4 asa pas-Goara, npu
THLTHATE eree e HeoOxXo MM 0 BLICGTY U coe T
HHTB ¢ Tpovos 3.

4 PyRosirkoit 2 nepesectintn pactosnvio ro-
JIOBRKY B BUPNHeC HOSOACHHe.

5. Ortsectn B etopony HENPABTRONN IO [LTal-
KV O3, MCTAROBMTE TPV Ha MUCTO 51 3aKpeliinTL,
HAllpaB oLy ILTaHKY  Tak, uTonL ode Ha-

NPABIACHINY BIIUHRH OKA3ASHCL B TA34XN I'pyia,

Stast uncrating  from  the tp, and P
ceed carefully in order not to inture machine
parts with the unpacking tool. To make sure
that  the compicie shipment is received,  all
the parts should he checked on the shipping
list 10 be found in the box  with the technical
docaments,

The machine  shouid be placed in desired
location hefore ity counterweight 18 mounted.
Tie hook of the lifting erane should be po-
sitioned on o verticatl line passing through the
centre of gravity of the machine {seve Fig. 1),

The Diting is cffected  with the  aid  of
wWire ropes slung on two 60 mm steel bars
which areinserted  into speciad holes made
mothe mackine  hed, Wooden blocks  shou’d
be placed  under the Jifting rope to prevent
it Trom binding any part of the anchine where
it might cause damage.

I, INSTALLATION

To obtiin  the best performance  and tie
greatest  accuracy from vour machine, 1t s
essential that it be placed on a solid conc e
foundation. The motor-gencrator set and the
vivetrical control cabinet are placed on o sepa-
rate foundations according to the specifications
given in the section on elecizical  egaipment.

The shape and dimensicns of the machine-
foundation  are shown in Fig. 2. The ioun-
dation depthis dependent npon the nature of
the suly-s5i, bt it should  pnot be  le<s than
300 .

Assembling  the machine in the custome:’s
shop consists in mounting the counterweight,
fur which;

Lo Mot and sccure the counterweight
bracket T(Fig. 3) on top of the headstock
columm,

20 Secure the wire rope on the head-
stock.

3. Screw two cve-bolts into the eoun-
terweight 4, elevate it o the required height,
and make Tast the end of the wire rope 3.

b Raise the headstock o 43 uppermost
position by means of rotating the handie 2.

S0 Move aside the guide strip 3, place
the counterweight in position, and secure the
removed guide strip in such 4 wav that bath
the guide strips should enter the connterweight
sfots,
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6. Merawosutn wosakpenurr, ROANVY,
YCTanoBKa CTaHad NPOHIBOLHTCS Ha HOAHD.

CThio 2aTBePICBIIMIL  yuIavenT  Tak, yrolm
MUEALTY OCHOBAHHUM CT2ZHEA B HIOCKOCTLI (IvH-
AQMCHTA oeTades MAL SaTew
BCTABIASIOTC (PVHIAAMCHTEBC OOTIL B 3 1HiBa
HOTCS OCTaBICHHbIC 101 HUN WaxTh. [le 3abyis-
TENPEIABAPHTCILHO BECPHYTH Peryanposoiibie
0O.1TL

sasop 20 225

Hocae noasore aatseracsamust Getona nol
PEIYIHPUBOUIBIC GOATH NPOJOKHTI  MeTa L IH-
YECRIE TPORIALIRE W TPOHSBCCTE BLIBCPKY ¢ Ho-

10

6. Instal! and

The

fasten the cover.
machine  should by erected
completely hardened foundaiion <o hat a clea-
rance of 29 to 25 min b lelt belween the
machine base and the ton surface of the foun-
dation. Havinz screwed int)ie levelling screws,
set the foundation baits and grout them  in.
After the  grouting  has  set completely,
place metal plates under the levelling screws
and use the screws and the foundation boidts for
levelling the machine, Alter levelling  the ma-
ciine bed, clieck the perpendiculas selting of

on  a



MOILLIO BVHIAMCHTHEIY H POIVIAHPOBOMHBIN 50 -
tos. [locae suseprl ctanmi nposepscren nep-
NCHAHKNIZDHOCTE epe; el o 3a1iell  cToek.
Ipit stov orkaomemnst we o NPeBLILIATE
BUIHUNH, VRASAHHLIN @3 EPHCMKH.

Adsee INOHSBOILITSE 10 ke OVILLMCeHTa
CTANRA LOMCHTOM, NPISes POV HIPOBOYHLIC BHH
12l A TOIAPCIVIHPOBKH B

akore

O AL TS -
HeCEe ahCIYATALAN.

IV. TONTOTOBKA CTAHKA K
HEPBOHAYANNBHOMY NYCKY

B vaanosawnoym cranke see HAPVARHLIC 06-
PAGOTANHBIC NOBCPIHOCTH BPCLOXPAHCHLL 0T Kop
POSHIE AHPOBLIM R TAKOBLIN NOKpLITHEeM, AN -
THROPPOSHITHEC NOXPLITHA e COCVeT 3\ a1
A VCTAHOBRH CcTanka Ha divaavedt, Niaienne
AHTARORPOIHITHO O NOKPLITHA NPOHIBOIHTCS Be-
TOMILEO, CMOFERHON VARTCHEPHTON 01 Kepocy -
sost TIpesicHenine s sroil Leu
TESH, 3 TAIGKe VOTRITHNCCRIN CKPCAKOR, Hil k-

KATETOPHUECKII

PASTROPH -

AAUHOTO NOJOTHA 1 T, n.
BOCHPEIRAETCS.

Hovde Hodioi ouletsi cranna ot AHTHKOp -
DOSHITHBIN HOKPLITHE 0 LS BUch cTaHow npo-
THRACTON FacyNO, o WHHKICOL, HANpamsioiHe
HOBHHIBL (B00) NPOTHPAIOTCT HHCTOR BOTOMNILK,
CIeEND eMotcHBol aacaox «Iiaverpiaanioe
A5»  B3aTeM CACIVeT sanocRetL vacow peaep-
BYEPel CMARDGHON CHOTCMBE i SIPOHRBCCTH CMa s
RY BECS TONCK I3 COOTROTCTHHM C VKI3AHHSAAY,
HA QUM EHHBIMY 13 prasiaee ’A(:Mél.ih'.’l CTAHKa»,

SaAmMMAB WIHHECTLHON HabGRH, TTOBOPOTHOIO
O BODNRC O CTO PHLIOTBHGIN CATIOK, HITTHH-
ACKEL CMIIIOPTR NAaHuIARDL, OCHOBAHWS o K-
HEOONOIHAID  OTWaTh [
NPOHIBCCTH TPOBCDRY NCPCMCTLCHST HOTBH A 1 1\
UPFAHOB OT PVKH,

HOTa S0 CTuHRKH

OeTadohinle VEasakna no nepRotauaIbHony
COOTBCTSTBYIONINN g naN
}1}1.!.‘1'-'.']{! <'.3_'I(‘I\'[i)i)(}(_)()])_\','ll"l'-ii||H(‘ CTaHRA»,
pas HIO 1a [epHoT
RKATRH COCIYeT  BOBICPHKEB2TLON o1 paloryl o
NPHMEHCHKEeM MAKCINGLILELIY odopoTar, noiay
W BLICOKIN Harpy ok,

BHHMAHMHE!

He nonveraiire padowio CTAHKY, 1e o3
HAROMHB CIO DDCABAPHTCILHO ¢ RONCTPYKIME
CTANRA, HA3HAUCHHCM PYKOSTOR ) HoC
OPABHITINH TeXHHAH  Ge3OMacHOUTH.

PVCAY HIOO0mMCHEL B

[Znie HANOMHHACM, 0o

KIOITOK

11

the headstock column and ihe endsupport ¢o-
lamn. The crrors should  not exceed  those
denoted in the Acceptance  Certificate for the
wmachine,

the  machine  base
care to safecuard  the levellimg  screws from
grouting 1o enable  juntlher  re-adjustments to
be made in the course of machine operation.

Then, wrong taking

IV. PREPARING THE MACHINE FOR
INITIAL. STARTING

The Hdinished  surfaces of the machine are
covered  for transit with 3 grease or varnish
rust previntor, which  shoulld not be removed
boetore the s chine is placed on its foundation.
The nust preventor should  be removed  with
clean vags soaked in white EPIrit o7 Kerosene,

PO NOT use any other solvent, metal sera-
pers, emery paper, ete, for cleaning the mg-
chine Trom the rost preventor!

Alter the mechine s completelyv c¢lean,
wipe it drv. The spindic, guideways and screws
(shafts) should e wiped with ¢lean rags slight-
Iv saaked 'n a good grade machine oil, Then,
fill the reservoirs  of the lubricating  system
with oil. znd Tobricate all the peints fullowing
e “Lubricabion’™ section of this book.

Unelanip - the  headstock, rotating and up-
per tables, saddle, spindle, 1ol slide of facing
head and the base and outhoard bearing hlock
of the end support column. Check the traver-
sing of the movable units of the machine by
hand.

The rest of the instructions on starting
the machine are descriped in the corresponding

chapters of the  section ¢n Electrical Equip-
ment.

We o remind  that at the initial petiod of
ronoing maximum  specds,  traverses and top

foids miy he obviated.

IMPORTANT!

No operator is to be allowed on the
machine until he is thoroughly acquainted
with the machine construction and has be-
come conversant with the functions of the
machine controls and safety rules.
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! ' FOPH3OHTANBHO-PACTOUHOMO HUBKH B lexe !
CTAHKA I
|_ —- —..._l . Location in
! HueenTtapHoifi Ne | shop
| T T
| e x ; SPECIFICATIONS Hara nycka | |
: . . . crexd 1 oskcna, | '
L Shop S | OF HORIZONTAL BORING | TR B aRem
i | MACHINES '
I | | Date of puttng
\ I Inventory Ne into operation
T - —
. ! . . N | '
i ) Vinpepeaapunlii FOPHIOITAILIG: PACTOYHOR .
Tun Maoeae '
CTHIOK
Made!
o Type | Horizontal Boring and Milling  Maching
. 1
| L e — e
. 34803 WArQTo- i HapennapanckHi 38800 PACTOUHMX CTANKOR | Foi nuny.wa
BHIEAL | y ‘ :
. . . ez’ ol
Manuiacturer The Boring Machine Works, Charentz city | manctactuze
- [ - - e -— R f— — - - . - - J— — ——
Cli(’]’.’l(‘lll((! H PaCTONKI OTBCPCr. B KOPHYCH . O TdA8N ,
Haanavenue er, P dpesep. n.‘nlcnocri*ii Pt | 3asulikul W
| Application Drilling. boring holes in large workpicces Serjal A
plain miing | |
| T T I T ] T T [
: I"abapur ci-Ka ATMHA MM | WNPHID MM | BulCOTA MM Bew cranka I '
B oKr
Overall dimensions Lengtl: mum 4300 Width mm 2075 Height mm 24u0 . ] . !
| | | Weight wo :
OO6umA et cravka o va dur. Ne 4
i For General View of Machine see Figure 4.
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CHEUHPHUKALIMA OPIFAHOB NIIPABAEHMSI CTAHKA

(6oa no
[T
Itein Ne
in Faig 4

11 :
12

Hausenonanne 1 zaskaenic

Descrlpiton

Puyrostias mbopa da1a
Feed change haiedle

Pyaasizng nowged efoporon

B IR E I |

Spodle and lacing heed  speed change
Tever

Prncsitea smmne Bafsn

[Headstock clamping lever

):\h():ilhii LN HEN I H | .'!:'CI"',"Z?-IH [T EREN
(et T TR S HT B

Faciay  headorotation enganny teves |
12 Jibth

HLvpnan voxcnmenn o !

Feed muochamsm ~1ar wiwd

PRGOS SAKUMD 1L

Spondle clampiny lever

. 1

Baor saam v i c1edn ’

| o~ o a1 - et

End-supporl coamping soew
népg-ﬁ‘ﬁfé’bﬂrn&ﬂk s

4"!"!“;'"!!"'! [ e T S TN TR TN LR W T TR TR AT T T
FOTO S rcH CTallan

Ferbie i Tor cogezing ouiboand
besrimg Hiock novenon

Pronvitaa ape v e o tan
LI Sk

Handle Jor doagitudingi traveise of
erid=uppest calunmn

Pyseatna samams: Goneatnaia Cneda

Rovcting table coanprog lover

Buos Samuds RORepedibly C31a30x Cio- i
SRR TSHASTEN PURaMax ufark

Screw Tor clamping  table  cross-slide .

urder esvy operating conditiung

Prrosons poaoro maenars e
LSl N

Hancle for manual  rotztion  of upper
table

| RESRTTTR BT

B L R I T S R P | TS I
DUMEGH catdski: cToad

Handle for maznual traverse  of tablce
crosn-sitde

PUROUTK 2 M PO 1oTLHOR Cannikag
ST

Table saddle clampiag lever

Prugusing menens s Mese e ooy 1o |

i‘l(‘['l)'.i L AN FLASN EI 4
Upper table power  rolation  engaging I
leves
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LIST OF MACHINE CONTROLS

dur. 4 Hansenonenne nonaseacane’
ltemn Ne

in Fiy 1

O6os. o ‘

Descrpiton

'

16 Pukesitaa saaava Conenes i oo s
ooreaa

. | Table crass=tide clanping lever

17 B samcin Lo macnino e

I y21614) .
Tosl-shide cammng ~orew 12 luldy
18 Mavowaise tankait i M L2

[ R

Ouilrzind beaneg fine feed landw ool
14

Pororta: deneics o s a0 ek GatKe

20 R CILAAKD L oot
Fred chanve lover for Seadstock, crosa-
sivde and rotahing tably
“u !
“ Pyacasin [ B LI R T I U Ve F I RS T
1T e Ui Gahka
Haendle dor mansael traverse of headstozk
21 | oo . .
Posomin. pisinnn Sepoventoe .
[ T R N ER N
Pandle tor manual Grave:<e af tab’2
N seddle
z2 : .
P

FRESEENE LR IV LAT IR VAR N

CELLGH o Troa
Lover fas vngazing poaer longiud:

ved ar table

Pyonine

S i':‘ n ll:l.]
ol shide feed eraeng loves (2 01614
225 K . -

LI I IR EN S 14 B N P9 1 P

[ES | U S F L L

RO FTR ] IS T LR T i A
[ AR KY |

ions

sSpivdle deiving moler fnchingg

2, & Ku ook ollvers wmektpeasaess iom
[LLUN YR W | LY | ISR
! Spindle diivaie meter JSSTARTY huttens
25 R <l n e cAngi
! JSTOR ALLS button
24 Kiisnae <« rans sioa
! Feed ,STOP bulion
.ol Kienes G g poveie i ats-

NLIN 00T aEDR
Rapid traverse butiens
42,33, Koacneis s anato BEoseie g wles-
THOIRHEATEIN NOHBOA neda (1nos)
Feed doving motor incrayg buttons
e gy Kasnwnit Jlhveks wreaipuiteraread .
PREWETIR T
Foed driving  motor START™  buatimns
3 JAav JCEC T el TTORRY
Suppocler clamp




- MACMNOPTHBIE JAHHBIE CTAHKOB
PRINCIPAL PARAMETERS

O6o3HaAYEHHE CTAHKOB

HasMenorane NapaMcTpoB CTAHKURB Maodels
Parameters —_
271614 | 2615

JlHaMeTp WiHHIeAN LYY 80
Diameter of spindle . mm
I
- — - __ - — - ' - —
BuyTpeHmnit Konye wniiHiean I Mopie N 5
Spindle inslde taper | Morse N5
e S — N - - R —— . —_—
Passepw pafoueH UIHHHA ! 00
HOBEPXHOLTA CTOAY lengrth ,
Size of tahle _— T T
working surface Adirna 1000
¢ width
| witn1can L | 500
spindle ' mm
{ PAIHIALHOIO | 120 —
r HanGonune cyimopta :
nepesericing o' shide in
Maximum travel facing head ‘
! LR TIRTN : 1000
o ' crola longitud:nal | :
f | lawle nonepex 800
tran~verse
| - |
KOTHIEC TBO | | 20
w:NkHAENA number |
Cropac T spindle AHANIZOH I 20 - 1500
"
BPAMECHES range T 00 MHK
e - — vt~ R.p M T
3 Spreds KOJIHUECT#O : 15 —
nranuaiion ! nuinber
F facing head JIHATIAZ0H P 8-200
range |
| UIHIACIR ! 2,2--1760
Ilpeacan nozay spindle '
Feed range | €10a4, 6abkn MM MUK 1.4—1110
.d sc . table, head- i .
(fecd scade : wad-stock mm min
g Indication) |[— — ——= - B — e e e
A , cynnopra ! 0,89—710
'l radial tool slide |
‘ !
l 15




! 1 1
" IS 10 L : 45
CropocTit GUCTPOTO [ WERHILETS |I MMHH |I 3.4
it .
HEpEMCILCHHA | spindle P min |
R I | o mmmmm—— ————
i I
Rapld traverse | €104 | || 2,18
table
I ! |
. | | ‘
CyYnIopTa | | 1,4 | --
radial tool shide I I I
| !
IR St s T -
Hanfioanwuf pexoMenay- || LWMIH1EIeM | l 350
el AHAMETP PaCTONRH | with spingle | |
MM
Maxtmum recommended ———— T T T T T T R -
dlameter of bosing ¢ YONOPTOM | || 420 --
nAAHWAaRGK I I
. 1
| with tool stide \ i
[ e —— ___.I_______._..___.__..__
Hantuabiimil prioMeHAYeMil aaselp obradHBacsMnro T0pUa MM | H00
CYNUOPTOM i
mm I
Maximum recomended dianeter of facing with iou! shde |I
1
| | I
S e —— -
. . I .
Hianfoabihii Kpy Taiihin MOMCHT I KA LOHHACAE ]I BR
1
at spindle K |
Maximum torgue I § M -
jmm et .- mm—— - — ’ [
T
| Ha naaninaioe kgm | 132
I . '
. at facing head | i
! 1
| - - T - - -—-———
HanfoInWee A0NYCTHMOU Yohane B VOAOIBHGI NToAdHH CT01d | KIe l 1000
- 2 | |
|
Mk . . | ks |
Maximum feed effort table longttudinai |
e [
: i
. . | I - .
[otpehasemtit 10K ' poi TOKa | | nepesexubi, TpexPRIHLE
1
ati . I
Opetating current || kind of current | I| tirec-phase
ST T T |-—— - T
[ wanpaxenue (N0 aakasy) | @nabT : 380220
| | |
[ voltage (to order) | \' |
R I Pl
|
yacrora | r | )
I
II frequency || [ |
e — — =7 m - T e —
I -
| | dapHara Aspeareaf I 4,56,7
| _ . i
Monoctb I main motor | KRBT I
e — = _._____.____._._I |______ - R
Power I w K
| noipetancsas CTAHKOM | | 11,5
‘I (HanBoIbLIAN) I I
| |
l required for sachine | |
1 {axsmu) | |
| | .

16




1000

Be¢ 06pabaTHBAEMOI0 H3ALINR Kr
Weight of workplece kg kg
——— e — R "
RAHHA 4300
length ;
-f TaGaputh c1anKa - -
Overall dimenslons of UIHpHHKA MM 2075
F machine width mm
BHCOTA 2490
height
Bec ctauka ¢ 33eKTpooGOpPYACBIHHEM Kr i 7460
Welght of machine complete with kg
electrical equipment
; —_
..
'rlq.ﬁ;
' =
17

o146




Haubueasllee BeperculehHe B MM

Maximum movement In mm

Hena aeaerast mHM03 HTH HOHINCA
Dal or vernler gradvation, mm

CropocThk GLICTPOIG NCPeMerients
Rate of rapid traverse, n_min

Bog1muaionl yNops A0A Kpafil [H0a0%.
Trip dogs at extreme posil:ons

QOnly fos

* Toasko 115 271614,

KAPAKTEPHCTHKA ¥3/10B CTALIKA
SPECIFICATION OF MACHINE UNITS

2,18 s amn 2,18 s MitH

|
3,48 a it 3,45 M MHH | 1.4 M MHH

Croa '
| Table Uy i ! *Cynnopt | Pacrounas
fo— — == = MHRACTE . panwalGe | roaopka
HIPOA0IBUEIL NUTlEpedHlil - HOBAPOT $pindle e 7
T'ool- » | Head-st
' lang : CTOss rotating vol-shide cad-stock
| 1000 i 800 a0 | 500 125 800
_ = | - — B
‘ 0,05 mm ‘ 0,05 My 10° 0,05 0,05 My | 0,05 uu
|

2,15 M. MHH

| l Hepes | |
CeTh | erTh Kakawe 9071 Celk eCTh | CCTh
Theaugh . |
Yes i Yes every Y0 Yes ! Yes Yes
| e | |
— . _ —

2 1614

4300

20725

18
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£ i ubpaswoe | oGpainoe
Z. I © RpAIL ' oApaw
<& Torward and|Forward and
% “—“:* | | reverse reverse
- v rotation rotation
1 : | 20 !
2 | Single lever contsol 25 ' 8
3 31,9 ' 10
4 40 ! 12,5
H _€ 50 ! 16
U 63 ! 20
7 ]0 II 2.5
8 ] ¥npamacuue l 100 ! 35
g | OIHOPYKOUTUHHOE 15 | 10
10 | 160 50
o L 00 S
12 : 250 | 40
13 1 315 100
4 I 400 l 125
1 00 0 1t0
16 ' 630 200
17 | ‘ K00
L 1000
19 1 1250 .
20 I 1000 |

[Toaoxenne
PYKUATOK

Position of

levers

MEXAHHUKA CTAHKA
MACHINE MECHANICS

MEXAHWUKA I'TABHOI'O JAIBHXEHMA

MAIN MOTION MECHANICS

Yncao otoporon
B MHHK .

Speeds, rpm

Wnupeas Tlawmaiion |
1
Spindle  -Facing head

Dpsavioe u ' Hpasoe u

KpyT. MOMeNT B KT M.

Taorque kg. cm

Ha wnhnicace
On spind e

Ha nsanwafite

On faclug heat

S
s 7 L%
- I I I
| = 2 |E.&.1 % 2|28,
= oz |2ELf 2 g |24
- e
27700 AN |
| 29100 | SKO0 i 50500 . 13200
| 17700 | ss00 050 13X0
i 18900 ! 8800 i 32400 13200
| 8571 i | 95300 13200
._ 5802 ! 20200 | 13200
" e | | w00 13200
| 4285 | | 12500
I 3415 | 10000 |
630 . 8100
| 2142 " e00
i 1715 | o050
1338 | | 4050
[ 1070 i 320
857 | | 2530 |
| 673 2090
| s ‘ |
R PL | '
| 33 | ;
268 =

MOWHKROCT L HA LINKUKD. B KBT.
Powvr on spindlc kw

1,4
4.4
4.4
4.4

¥

KIV/1 mrpuiieas

D Spindie cfficienc

085

! Hauboaee c1ab. aseno N L0 KHHENAT,

1 Weakest link { 2 on fjearing diagram)
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= Part Ne as per Fig. 5
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31
32
33
34

36

-

38

NEPEYEHD 3¥BYATBIX WONEC, HEPBAKOB, UEPBAYHDIX KOJEC U BUHTOB

" Yuean 3y6LCR HAH

EZuws "“| N of teeth ot

- X004,

21
42
26
9

| threads

;| Degree of accuracy

PR IR

[ f . i
P A I I SR R SR TR R R e

|
e

H 1
W s

|
-

o

LIST OF GEARS, WORMS, W
,_E,_g“__g_ o
- £ :' = ; o
5 £ ‘ = ¥ 8
= fs i g ¢
P A AN
T .= 5 0= S -8+
25| 3 & b
27 &: T E £ 3% 3
O I L oW | » m O =
N R S
2 T4 ! | 6
2 1o .6
2 D42 | 6—
2 i :0.46 6
2 167 b—
2 jodes | | 6 -
2.5 . 0.5 b—
2,5 ¢ .34 6-
3 +1.393 6-
2.5 1.345 o=
2,5 40.5 6
3.5 +2.8 | ;v
3.5 . ‘ 2006 - b
35 4o 1 | 8-
3 . ; I _ i 7
25 1 42745 | - 6—
3.5 +1.24 1 - b—
3.5 —_ 22 06 b
3.5 1 L yo4 _ 7
3 | +3.3 — 7
2 12.084 - -
3 i - - 8—
3 B 8--X
3 _ — 8
3 - - 8—
2.5 . _ -
2,5 - 8
o
2.5 0.06 | — L=
3 _ g5 - 7 X
2.5 - - -
25 | 7
20:) . —_ 7
1,5 8
LSl o | Lo
2,5 . _ 6 26" 7
1.5 _ . Bo—
LS es3 - | 8
2.5 - -

') Y- tempering

e S . . i e -t et e~ S i e . S e —

21
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St
1.
st
st
St
St

5.
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St
St
St.
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Marepuaa

. 18XTT

C18XIT
C18XTT
S 18XIT
C18XTT
CI8XTT
CIBXTT
L IBXIT
CI8XTT

. I8XTT

. 40X

. I8TXT

. 40X
_18XTT

. 40X

. 40X

. 40X

Matcrial

! TepmooGpat. u Teepa’

"ORM WHEELS AND SCREWS

hardness

MpuMeuanne

Remarks

7

ISXI'T
I8NXT'T

45
45
45
45

&

4
4
40X
40X

[+ I}

0PI 0.5,

45 |

% ‘

45
45
45
40X

Re

Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Rc
Re
R3
45—
45—

Re
Rc

Re «

Re
Rc
Re

Re
Re
Re

Re

.= | Heat treatment and

59
59
50
48
59
48
59
18
48
48
Y*)
v

%88

48

RH

RH

RH

—yr




45

47
48
49

ol
{2

5

62

614
65
66
67
68
69
70
7l
72

73
75
76
77
78
79
80
81
82
&3

55
86
87
83
89

91
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—+1,564

5 6 | i |
: — 8- X | St 45 45—Y*) [
i — B X i St I8XI'T Re 59 |
- 8 X SO18XIT Re 56
— 5—X st I8XIT Re 59 |
| - B—X | 5t 18XIT Re 59 '
: - g—X | St 45 |
7% I st s0x 0N -y
- 7—X S5t 40X XY
; — T—X Stodo -- !
— 7N St 40X Re 48
R—X | St 40X , A0X—Y
| 8. N St0X 0N Y
. 7 % St 40X Re 52
— T_X St. 40X Re 52
— 7.-X St 40X Re 52
I — 7 X St 40X | Re 32
- 7—X St 40X I Re 52
R 7—X S1, 40X i Re 52
: — 7 X St, 40X i Rec b2
| - 8 X S35 | Re 50
: - 8 X ¢ St 40X | Re 48
T—X ! St. 40X Re 48
i - 7 X . StH0X R: 45
7-X | St 40% Re 52
— 7Xx | %t 40X Re 52
i 8 -X- ‘ 81, 45 -
— §. % Sr. 45
614 7 X ' SLO0X Rc 18
8 13°20° T—X  , G i.21-40 : \
8. X St 40X Re 48 |
70X St 40X OX—=1") -
- T7—X St 40X 10X Y
; — 8§ -X St4h Re 52 |
; — T.X St 40X Re 52 :
' -- ®OX St 45 Re 32 |
- 7-X Std 45 | Re 25
- - St 45 f
I - . St 40X © Re 50
o RO 7% . SI. 40X . Re a0
i B-58° 2y 7-X | |
310 14" 7 % 1 G.oi21—40 I
| 7—X 1 S1.45 —
7—X S5 —
— . SU 45
— . St 45 ;
§ D820 7.-X 51 20X ' Re 59 !
7oX St, 40X Re 50
— 7-X - St 0X toRe 30
- 7 X | StI&XT | keso !
— 7—X St 40X ‘ Re 52|
| - 7 X St 1RXT Rc 39
I — 7 X St. 40X Re 52
' - 70X St 40X i Re 52 l
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V1. KOHCTPYKI1HS CTALIKA

CONSTRUCTIO ~

I. DKCIIAHKALIUSA Y808

NOMENCLATURE
e | T
\ =X Haumenosawne yina
.}.-"' -
:":E ‘ Desceription
T T T
|
1 | Ofine BHAW cTaNKA

o

13

14

15

16

17

18

19

General views of machine

KopoGka ckopocTeil
Gearbox

IHnunacan
Spindle

Ilaanmanta
Faclng head

MexaHu3™ YNPaBJACHUST CKOPOCTAMH
Speed control mechanism

Bapiartop
Fced rate varlator

Tlepekatoustne naanmaitul
Facing head changeover

MeXaHHIM YNpABAEHMH WAHAACACM H CYNNOPTOM
Spindle and tool-slide control mechanlsm

Pacnpexrcautenniuil naa
Distributting shaft

BeprHkasubid Boaa
Vertical shaft

Auddepenunan
Differential geart

Tpawepca
Grosspicee

Kopnyc pindnientioll abxku
[leadstock housing

3aHM UITHILTEAbBHOR GatGK
Headstock clamp

CMaska WiHEAcALHOH GalKH
Headstock lubrication

Croa novopoTHuh
Saddle

Cron
Table

Pepyktop
Reduction gea

KponwTtehit
Bracket

Tounbfi 0CcTaHOB
Precise stop

23

| 36
| 37

3 *
65
66

67

31

32

31




21

22

28

MpoTirosec
Counterwelght

BarHy¥ NPATOABHIAX €A7330K
Saddle clamp
CTannna

Bed

[Tepranna croiixa
Headstock column

[lpHHatnexnecTu
Accussaries

Pacnpelennrennias Kopofika
Distribution wnit

HenTpaabibi paa
Cuntral shait

MueNaHHIM VIDABTEHWH pACHpeAcAHTEALHOR KOPODKA
Diatribution unit control mechanism

Mpuso1 nolHauu
Feed diive

331088 CTORKA
End-supporl column

IAeRTPeOGOpY IORARNE
Electrical equipment
Yuakonka

Packing case

['nrapa CMUHHBIX [HeCTepeH
Change gear bracket
Onruuecnte YCTPORCTRA
Oplical device

* Mo OT.1eJBNOMY JAKASY 33 A0MOIHHTETBHYIO 1IaTV.

to special arder at extra cost

** Tuakko 1aA cranka 21614
for machine 21. 614 only

24

71

83

Gl

75



2 OBULAT KOMITOHOBK A

OCHOBAHHEY,  CTAHKA  SiBSICICY  CTaHdHa.
Cipasa Ha CTawHHe VAPCILICHA HeprInss cTol
Kd, 110 BOPTHRATBHBN HAlPaBISHOILHA KOTODOD
NEPEMEILACTeN pacToulaf GadKa © BLUIRIUKHLN
271614

CHAOACHA BUTPeenHoll 2snaidon ¢ pa/idains

moadnae e Pactosnast 020Ka cTadka

HBIN CVITIOPTONM,

Ha acnod KoHLe cTaHPlb MoAeT pdcnoad-

FaTbcd RATHES CTofRA, NOCTARINEMAN 110 0w
dovy 3akaav.  [lo peprURaasHBENM Hanpanas-
IOHIEHA 3 THCH CTORRKA DEPOMUHIACTes JOReT ¢

CAMOCTOATETBHBIM [TRPHBOTOM.

MeAClY CTORKAMH  HA  HanpapIsSoWHY T4

HHHBI PACTOJIOMEH CTO0, HMCIDILHI HPOI0IBHOE,
OT1e00H0

ronepedioe H JABHMWCHHSA,

Kpyiosoe
PACIOTATAITCA 2CKTPOIRAD M a1 PeraT, HuTa-
LA MPHBOMNL TO1AYH,

Jlas NOABHAHBIY  OPTAHOB  CTAHKZL  TIPEIY-
CMOTPCHBD MUNAHHYECCKAH [‘H(’)(J‘Ii‘.ﬂ nolava, Obl -
CTPLIC VCTAHOBOMHLIC JICPUNMCHICHHS 1 pyubas
nedand. Pyvydas nogada WNHHIe s Hopainadi
HOCO CVITIOPTA pasd1ensdercsd Ha TOHKVIO H

Ovio.

py

3OKHHEMATHSUCKAST CXITAMA

KHHEAATHUCC KA
OCYWECTBHTL.

a) Bpauwenne
12,7614,

6} Nolduy UHHACTS, pactoddol 0abnm, pa
IdaasHoro ovonopra (27610 awenrera, 3 tak-
A TPOIAILHOE, HONCPedioe o KPYIoBov
MEUCHHE CTTa,

Hen STand MNOIBOTHRIT

WHHHHICAn  H L1ARanon

nepe

Boaulenie WAHKILEIS WO ILTaHIaion ooyt
CTBINCTCR
Tes yeped Kopobky

0T IBVNCKOPOCTHOPO 2 10KTPOIBHEA
OGUCIICYHBA-

1L 10 noaviense 200 ypeea ofoDoToR IR

(2. 1614y,

ﬂ[)Hnt).'l NOLAMH OCVHLCCTBASIC 10 OT

CKOPROCTCH,

Ho15 yueea oboporon Hanmaihiin
ICK
TPOABHTATE IS OCTORRHOIO TOKA, padoTakouler
B WHPoKoM JHanasohe pevoupesannda. [locto-

HHCTBO Bbl(_)[)aHHUﬁ NoTadH 0OCCHUHHRBACTUS HA-

|
ol

2 GENERAL ARRANGEMENT

Al tie machire units are mounted on the
bed. 1t serves fo support the column and head-
stock, the cnd support, the fable and sa‘ldle,
as well as varions feed and control shaits, Meon-
ted on the right oi the bed the
column, vn he vertical wavs which
the headsto -k cgnipped with o travelling spin-
dte, The beadsteck of the machine model 21614
is litted with a bul-in head  provided
with o 1ool-slide.

On tke Jeit-hard end of the ted an end-
support column galso called a bhoing stav)
wav be titted, which is supplicd fo the cus-
tener W ospecial erder. The  ontlead
on the end-support column can be
and down on s veriical
indivicuai drive,

Travelling on the bed ways between the
headsteck voamn and the boring  stay iz the
work table cquipped with  suitable 1anges of
longitudinal and  transverse  jeeds, as well as
with rotary motion.

The electrical contie! cabinet ind the motor-
generator set or the feed drive are installed
separately, '

Both  the table and headstock members are
equipped with power feed and  rapid fraverse
movements, as well as  manual feeding. Apart
this, the spindle  and  tool-siide of the
tacing head are provided with fine and course
hard fecds.

is headstock

ol slides

facing

beaiing
moved up
guide-ways by an

from

3. GE YR TRAINS (FIG. 5y

The wear trains of the machine enable for
the followirg motions 10 ke perfoimed:

a. Rotatinn of spindie and iaving head
{2 J1614).

b. Feeding of  spindle, headstock, tool-slide
(2 J1614). outboard bearing hlock:  as well as
criecting  longiludinal,  bansverse aqd retary
maetions of the table.

The spindie ard  facing bead  take their
diive fiom o two-speed  motor tirough the
geat:ex, which permits 1o olitain 10 spincle
specids and 13 faceplate speeds (2 J16 143,

T deed  drive is faken  from a 1XC mo-

o erahling slepsless sclection of fecd rateg to g
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STHUREA a deRTpHYec KOl oOpatHol ciasn (el
podno o

ITepesenerne noHCTa 38 el CTOITKE 0y -
HLCCTBISCTEN HUBABHCHN O OT HO[HNCHWCHHS PAc-
YIAERTPOLBHI -

PAIC i e FICKTROODOPY,LoBAlHe» ),

TOMHOI 030K 0T OICILEONO

Te 18

4 OHDCATNE KOHCTPVRIN. MV3toR

Kopofka ckopoctedt (v, B paswemens
Kopnyee pactounoil dadkn. Boee sasnr kopedna
CROPOCTUR BPOULAIOTCH HA HOTEIHITHHEAX Kdde-
s, Hlectepdn KOPoOKH ChGPOCTeif KOIBEPUHY -
Thl TCPMHIMCCKOR OApadoTKe, MTO B COYCTAHHH CO
HLTHGOBaRHBIY. Tpodiey B Grer odecnesupaet
JUTHTEABHY D PAfoToCnoCofROCTL  1TPH COXPANE
HHH MEPBOHAYAIBHOT TOUHOCTH,

KoHCTpYRIAA 3viuarhby 60KoB odecnenig:
T 3AMCHY (@ OO0
BCHILA 3AMUCHLI
HbC  HICCTEPHH  NEPeMeIdieres
JHO0 T AKHX (OC3 LIGOHOK) Bd1daN,

caNvHae [l(m[uﬁh,’[l'i“l;i)

Buee

HISTHUC BBIX

STEX! aeeto Gooka. OB 7

1a

Pactouno® wnuuaean ey, dur. 7 1 Ta) sw-
roel W3 cras 35NMKOA v nozsepreve aso-
TAILHH, B COUCTalHM ¢ BTVORaMN
BHINOTHCHHLIMH 13 IWAPHKORGIIIHITHEKOBOR cTa-

HTO I'H.1 530
JH O0CCHEYHBACT LIHTCILHOE CONPAHCHHC TOYHO:-
<TH. THAL3E DITMHIEIs BpAILECTeS Ha 1pes roL-
UIHIHHKAN KdveHBst Bucokel TosRoctd. [lepet
HHH TTO/TTHO AR PUIMIEDOBRY pa
JAHAJLEHOTO 343008,

JAONVORKDIET

B cranke 2615 (dwr. Ta) nepeansst onona
FHALALE Pa3MCLAeTes
HHTHHC A BHOR
BLICORYIO

HenoepeIcTBeHY e B Kop

nvee GadkH, uTa  0OCCHCHBACT

Gotee TOYHOCTL H o ACCTROCTEH  LWEIHIT
AWITBHOTO VETA B CpapHelid co ctanxow 201614,
nepeHan
BPAULAOILCACS FRAL3C NaskULROL (e, T 1e-
PCAHKIT KOHCL CHIB3GL WHHHTEI8 cTanrka 2013

HMECT CHELHAILHVIO Bopyy, TOSROIAKILY IO K-

B XKOTopou OnGHRa PARVeLHAeTea B

IHTL TOPUCBLIC  ipeasl  ReHocpeiIle T ienHo  Ha
VILTLS
Maanwwaiba (dor. 7) vranka 270614 weno.

ABHARID BUKPCILICHE HYd O3, BRALLOHICNC
Ha TOMHBIY POSTHROBBIN TOZHIMITHIKAY, PacHiono
AMEHHBIY B Kopavee Ga0an. Brooucine it oTaiw-
GUHMU BPALCHHST IL3AHHIATOL TPOHIBOTHTCH cie
haasHail Mo,

[To HaupaBTHIOHY, IANIARGL DCPeveila

minge. The constaney of a
the Jocorporation
deseription

obtained oo wide
selvcted feed
of ciectzical feedback (for detailed

see sectinn on clectrical equipment).

The

enusupport

oensured by

be moved on the
from  the

block can
independently
headstock, by o sepatate motor.

bearing
column

1 DESCRIPTION OF MACHINE UNITS

Fhe  gearbox (Fig. 6) ix housed within
the headstock.,  All the shatts of tne gearbox
run in o oamiditiciion  bearings, amd the teeth of

the gears i the  geaibox are properly heat-
treated and ground to provide for long service
lile and  accuracy,

T construction  of  the ciuster gears en-
sures the replacement (in case of breakage) of
any rim o wihioat seplacing  the  whaole cluster.
Al the movadhle gears aie shited  on splined
ar smootl (kayiess) shafis,

Fhe horing  spindle (see Figs. 7 and 7 a)
Bromade of steel grade 35XMION and is mitrided,
which, tozether with the  supee-finished sleeve
bushes made of bail-beasing steel, ensured long
precision hiv of the spindle unit.
mounted  in three
bBeing made

The slecve is
precisien bali hearings, provision

for adjusting il clearance o tie front bea-

spindle

ring,
fn the machineg model 2913 (Fig. 7a) the
frons beanng of the spiodie sleeve is mounted

direct!y in the neadstock  hounsing, which pro-

vides  higker poecision and rigidity  of the
spindle as compared witit the model 2 1614,
i owhich the troe bearing s sitaated  in the

rotatiing sleeve of  the Taciag head (Fige V).
The Tront end of the spimdle sleeve in the mo-
del 2615 has g spec al shape coabhng eond cit-
irectlhv oon the sleeve.

ters to e secured

head (Fie. 7) of the machine
2614 s fived wiich runs In
precision role: bearlags mounted in the head-
I+ polation ofl be facing head

The furing

on its  sleeve

sien i Loesing.
iv cncaacd and disengaged by oa spedial clateh,

Stidioe i ihe guides of the facing head s
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eTes paitaibibit cvniopt, gaciowdin T odpas-
Hblt Itasnl 1018 3ARPCHICHHST HHUTPY MEH T, P
CHHO BHHTOBOH HBPRBOT CVINIOPTA CHAOKCH VeT-

[POHCTBON 208 BWOOPps MOQiToB, 4To VCTPaHsier

RPOHABOALHOE NePeMCLIeHHE CVINTOPTA api spa-
LWEeHHH 1LiadHWaROb

Mexannam ynpasaenna ((ur. &) CKOPOUTHNH
aGCCIeYHBAUT BRTIONCHHE toDore wueda obopo-
HHHH eas anbo noamiafice (201614 ¢
MENOULLIO OLHON PYROSTKH 11N TEM HCPeMeLlcHis
HOABHAMRHM Y OJ0KOB LHICCTCPCH U HIMEHCHHS CKO-
POCTH BPADNLCHAA TIPHBOINGIO 2 1CKTPOIBHIATE .

TOH

MeNanH3M ePeMeLIeHEsT Boey Tpe B0Koy
LICCTepel OAHHAKOR, JLUL TOHHMAHHA
Clo paGoTel 20CTATOUHO  PACCMOTPeTL  Verpoil-
H3 HHN, BUpPAHETO (o
Gpaskendin ny e, 8). Pavar 23 csody cvva-
BAXOMT B HCpPevCLIae Vol
ADNTON

HOATOMY

CTrag OTHOrMO Hanp. H30-
|1('\| llll’("l'i‘|]l|'r|.
I'la KOHUC puidars gueetcd ndact 24,

BNOBIULHR B i Oapadana 25 (paspeprkm seey

()

TPEN GapataHol NOKAZAHLE Ha JiHl. ¥ cxenMaTh
veehHy. O Oapabanos CBA3AHE WIeCTCpIS, Ha
NOLSLAsICE B JALCNICHH © peedl
Kadi 1o 3 @urvpHue KORILL peek vITPaoTes

NOCTOs LGN

S SR ceackTopa LY taeonero i konnenrpare
UCCKHY ORpPYAHOCTIN PR OTBepCTHI  pasioro
PAIMEpA. BHNOOHCHEBIN B ONpCICIeHHOR o
AosaTeatiocry. 13 oT
FAHHNMATL
DN TCICHHOE i nCHpCLaRdag

BABHUKNOCTH OO e H S

AHORE COOrkKTOPd pefikn Mo s B
He ROJOMRE L,
HavepcHne noaomenist peen 1oy 3
npogopat Mecrepitn 2 0o coeuBateabHo, Gapa-
Gana 25 Durypnuii flas Guapadada npn nposo-

NOTE ABACKACT Haacit 24, BRIsbIBSS HOBOPOT PLI-

BhlsbldceT

Haria 23 W NepPeRTIoNCHHE DIOKE LICCTCpeH.

HaseHenng BPAULCHHS
ABHIATCDS OCVILCCTBARUTCR
HUTETEN 3D, HA ROTOPBIR BOLICHVTUYCT IUIVHAKED
13, Bropbidt Konlos yvOupaioticst 8 J1HCE oo

[”:\Z)[](lL'llI ".'I(‘}\“l[}(l

BOHCYHBM  BhiKJTH)-

SCKTOpE  {(DIHGO NPONGTHILHIE B OTBCPCTHE HC
Heabxo Mo noyuurs, uto pa-
GOTA MCNAHHINA VIPABICHNS CKOPOUTHMH
MUATHI TOLKO HPH NOAKAYCHHN CTANKA K CETH.

Pacesorpuy noauui

R CCICRTUPE )
BO3

HRporece  NepeRTiour
st PyKosiiey 17 BRIBOIST M3 PHKCHPOBAHHOIO
TOIOMEHHSL 1T RCPeBoddT B kpalinee (HOKd3d1io
IyHRTHpew) . Tlpu w»1oM, net aeiicTBres npy-
AHHLL 32 pasadk 10 fepeaciiaetas Bipabo, Bo3-

ACHCTBYH Hd KOHCMHBIR BekOuaresn 33,0 Kon-

T

fited  with  T-slots inr
sccuring the horing teols. The  rack-and-screw
drive for the tool-slide is provided with an ar-
rangement for eliminating backlashes, thus ob-
vistimg accidental  displacement of  the
slide during the rofation of the  facinghead.

a tooi-slide which s

tool-

The speed control mechanism (Fig. 8) pro-

vides for engagement of anyv spindle  or face-
plite speed by operating a single lever.,

movable
the rotation speed

This s effected by shifting the
cluster gears and changing
of the driving motor,

The shifting mechanisms
cluster  gears are of  the same
therefore, to understand their  operation it will
de quite sufficient 1o describe  one  of them,
for instanee, the upper one (sce Fig. 8).

The biock  of the fever 23 enters the slot
in {he shithng gear. On the other end  of the
iever these s a pin 24 cnleritg the stot in
the drum 25 (the development  carves  of all
the drums are shown diagrammatically in Fig. 8).
Coupled 1o the drum is the gear 2 waich is in
constant meszh with the racks 1 and 3.

The shaped
the selector disc
# number of

for all the three
construction;

eads ol the racks wbut agains

1% which s provided with
concentricallv-disposed  holes of
varfous digmcters arranged ina specal order,
The racks may, therefore, be placed in appro-
priate fixed positton depending upon  the po-
sition of the selector dise. The  change of po-
racks 1 and 3 canses the gear 2
o tart accordingly and, conseqoently the drum
25 Upon wirning the shaped slot of the drom
shilts the pin 20 thas turaing the lever 2% gnd
shifting the c¢luster goar,

sitiofr of the

The  change  of motor speed is cifected by
the limit switch 35 actuated by the plunger 13,
The other of this pliumzer either abuts
against the sclector dise or passes through ane
of the holes in tie disc. It well  to remom-
ber that tive operation of the speed control me-

ened

chanism is possible only when the machine is
connected uth pocer supply,
Now, It

of shifting,

us Toos over the whole process
Tl

bronght to s extreme po-ition (as shown by the

lever 17 is unlocked and

dotted octline). Thesehy, under  the action of
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TAKTH KUHCHHOTO BLINDOUS T PAIMDIRIIOTCH H
ABHTATCOL ROPOOKH CKOPOCTU ovTanaB ITHBACTS
(ecH o O prTiouen ), (OHOBPeMCeHAO, (a4
rogaps weetephe 11 v pefike 12 auck 19 orpo-
AMTCSL OCROGOA LAY KOHILL POUK B IIVHAKECPOS
13 0 22

B orseacnnos nogomcnnn pykostey 17 no-
BOPASHBZIOT BOKPAD ovl Basaka L veTanasau.
BAs NPOTHE V ha3a1edd 1pedvevoe YHen  ado-
poten Byecte ¢ pykonTRoi 17 spantacres ek
P TIpd sosBpaulcui pyRosTin B PHRCHpY-
DdRHOC NOJ O e MPOHCNOINT NePEMEULICHHE
5Y0UATWN GJOKOB 1 BRUGHEHHC  TPetyveMoro
4HCTa 000PUTOB IBHIATEIA, Kak 3TO OHHCAaHO
HIPNIIT

Ecin B onponecce nepeventenns  ayfyathx
O7OKOB TENIEL 3VOBER hawoil 100 13 neper. w-
HAEAMB N UCCTEPEH VIIPYTCR B TOPilLl 3VObtB co-
CTBOTCTBMIOMEH HCUOABHAHOH UICCTEPHH. PYKO-
aTka 17 ocranopurea He 1oiag 1o puKcHpogan-

3-- 1446

I ]
Fig.
the spring 32, the shaft 10 is  moved to the
right actuating the [imit switch 33, Following
this, the contacts of the limit - switch  will be
opened and the iced box motor  will bhe stop-
ped (if running). At the same  tme, through

12, the disc 1Y is with-
racks and the

the gear 11 and rack
drawn reiecasing the ends of the
plungers 13 and 22

With  the disc withdrawn the
turned around the shaft 10 placing  its pointer
avainst the requited speed on the  Jdral.  The
dizc 1Y 1 turned together with the lever 17, and
when the control lever is returned 1o ts locked
position, the shifting  of the clustzr gears Is
cifected and the required speed 1s engaged,
as described above.

If, while shifting the cluster gears, the leeth
faces of any of the shiited gears and those of
the mating gear fall to match, the lever 17
will stop without reaching s locking position,

lever 17 is




noro nogoKenus. ITpn wTey, BCICACTBHE npo-
JOTKAKILCIOCA HAMHMA Ha PVKOSTRY., BATHK
10 mepesectires BIeHo, BO3ACACTBYS HA KO-
HeyHbIH BLKaovateab 330 [pon3onaer uamvine.
HOE BKIHUCHHE 3TCKTPOBHIATE A KOPOOKH CRO-
pocTell, MEeCTCPHIL MOBCPUYTCS H BORIYT B 3a-
HCILTCHHE,

[Mpu nozxele pykosTkn 17 K GHicHponan-
HOMY TTI0KCHHIO JTRCK ¢ OV CULBKY PRIYATOR ¢
NOVHACPOR BOLICHCTBYET Hd COOTBUTCTRY HLLHE
ROHTAKTE KOHEUHLIN  BBIKIGHATCCH,
Hast palorTy wIeRTPHYCCKOT oMbl

ooUCnes -

s adaetaeRk BBO1A 5) 0LCE B A2l TICHHE
H OV MOHBIICHHS HIHOCA TOPICB NPH
HHH O OXCA O HNPCIVOMATPHERCT  ABTOMATHUCCKHIL
PEHCPC HMIVIBCHOIO B ALLCEHI,

IO R M Y -

Boace noapodro padora LIexrpHaeckon ¢
Mbl B RPOLRCEe TTUDCKIHBICERA OEcaHe B s
IO '-p.‘IL'!\'[])(m(’)()[l_\','l()i!;-:l!!.'\ .

Bapwatop (dur. B) civsuor JLs peryiaHpo-
BAHHH CKODOCTH Bpallienhd ABHEATE T Doadil.
3To PCIYOHPOBANKMT  OUVIeCTIIRCTCH
YooK TIVTes H ToJpodie CHRCAHO B Pasice

FACKTHH -

«a1erpooGopyioBanies. Doarozaps nduatony
Kogeey [H covieo FRAGICTUS MONeTHICCh A CBY3L
MUALLY COOCKTOPONM H o BaPIRTOPOS, vTa pdecie
COMPAHUHHL N01a4H B
HIMCHCHH A
HAVOHUHHS B THYHH
AHT v nosTRa 21,

LHBACT HOCTCHHOTRA

MM 0O p Yneaa ofopoTol Wi
et Las HOIAUH Uy -

Mexanuanm nojgauu (ur. 9) vnpasasier BH-
ACHHIMH  oJ1a4n WNHHe s o
cynunopra (2J1614). Pykesikn 1 amorvre sand-
Math 3 nododicHua. B cncadeM  noJosKeHuH
(u3odpamendon Ha dur. 9 wnodka 2 noel ack-
CTBHUM MPVIKHHE BXOIHT B 1123 KOHHHCCKON 10
crepum 3. [lpil BpamICcHHE DYROATOR |, Bpaudla-
IGTCA KOHHHUCKHC WICUTOPHH K JA00C  pasipe-
deauTesenelit Baa. Mydre Haxodinres b HeRT-
PaIsHOM IodoseHid, Ooviecrsaaerest rpyvoay
PYUHAS OTaYA.

paliaanionro

Hpu nepeaoze pyrosties 1 po wpafiiee «x
Ccedesy HODLKCHNE, Bepevellactost Bas 4, 1noH-
R 2 BLINOSIHT H3 15030 KOHENeekofl Hectephn 3,
HOROPAUNRACTS IWCCTC P A 0 piai 6, Koto
DB BEIMACT MVGTY 75 DPABOCe [00CHHE.
I BpaweHun pyroston 1 Bpaniactess  Beu-
TOBAA Napa & K pachpeteanseaniinig gat, Ocy-

HICCTBISACTCS TOHKST PyYUHESL ITOJd0A,

Thereupon, owing to a confinued pressure upon
the lever. the shaft 10 will he moved to the
left actualing the Jimit switch 33, This  will
hring ahoul a 'ogging of the speed box motor,
and the gears will be turned alightly 1o come
into mesh.

When the

position. the

Jever 17 approaches its locaing

dise  actnates the  corresponding
contacts of the lmit switches through the levers
and p'ongers, thus providing for the adeguate
operation of the electric vircuit.

To facilitate

minimizing  the

the engagement of gear teelh

and weating ol teeth faces

when changing speeds,  provision is made in

the cirew't for the antematic reversal  Jlozging
of the specd hox motor.

details of the operaton of the

For more
elevidic circuit when changing  speads, see the
sectivn on elecirical equipment.

The feed

for adjusting the

rate wariator (1Yo 8) s used

totation  speed  of the jeed

driving medor. This  is accomplishe ]l eive-

tically and described i detail dno the section
on eletical equipment.

Tie selector  and variator are coupled by
e gear 1R which ensures constwiey of feed-
ing at change of spindle speed.

The jeed change s effected by the knobX21.

Fhe  feed mechanism (g, 9) controls the
feeding movements of the spindle and the tool-
stide (271614). The levers 1 mayv be set in
three positions.  In theintermediate position
(shown in Fig. 4) the key 2 enters the slot of
the bevel gear 3 under the action of the spring.
Now, when the levers 1 are turned. the beve!
gears and the distributing shaft are wrned too.
In this manner, with the clutch 7 heing in its
neutral position, course manual feed js effected.

Upon pulling the levers 1 toward the ope-
rator, the shaft 4 s shifted, the key 295 with-
drawn from the slot of the bevel  gear 3, and
the oear 5 s tyrmed  causing the  lever 6 1o
shitt the ¢clutch bali 7 oto the right, Now, when
the fuevers |oare terned, the motion s impart-
ed io the serew and nut 8 and  the  distribu-
ling sivaft, aud fine naanoal iced  is obtalned,




$ur, 9,

B kpafHes «oT ceds» HOJOMKEHHE PYROATOR
I svipra 7 naxoasmrest B 1CBOM
BRJIHOYCHSE MOCNAHWYCCKAS 10 1AUa.

Bednuiiul  nepesetlennit  nuHICSH
CVIONTA OTCHHTBIBAIOTCH aHMOoy 9.

Ot pacnpene iutcasHOro Bada I ({ur. 103
Bpaulcsue nepelacres saay 2 nau Baay 3 no-

NOJUMAKCHIH,

H.TH
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Fig. 9,
With the levers | pushed to the position
away irom the operator, the clutch half 7 1s

brought to the left, and power feed is engaged.
The rafes of  feed for the spindle and tool-
slide can be read from the dlal 9.

From the distributing shaft | (Fig. 10)
rotatton s transmitted to the shaft 2 or 3

3*
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CCT BPALICHHe Ha
“

CPEICTRON CBAZAHHBIN MEAUIV cofoil Mydir 4 u
3 Mupasienue vvGTani olHopvkoatounoe. B
HPABOM NOAOACHIH BRIKCHa uydira 4, Bpaia-

CTCS Bas 20 M 3400 BHIT B 0CYUICC T B I0ULHI
HOLHY A HIes 70 B oesen nocome il giie-
QA MVIBTa 3 BpRillactos MOHTp Y IHoe Kodecn
Anddepenumana (Baa 30 1end notads SYHITULE
T4 nAAHEOn Laee ppiumeres mectepns &,
svOuarudl neneir 9 g peeano BHRTORO
HOTEMH  cvnnopTa.

npHao
OTHOWICHHE
AMpepeiiiaia notodpana e 4To Bpe s
KTIOYECHILOR
BpALLaeTen) senel Y oppantacres
HHCO0M 0GopoToB, uTo W

[Tepetaroynae

noiaye, HeRTpILoe NOoJevn pe
TARHM iy
Lranmana. -
PERIMAT padoTaet Wan ITaReT2PHLIE Mexane 1,

Buny notaun wiviaess noveractes s Tha-
Bepce,

CTCI HOSIAVH ¢ BHETOROIT pefikodl.

JOHANNABIOUHY hoToball ilepedcna
FEAH IHIIEAGHON GG tpar LH e
NOBO;  SaAkHMH LI

POSTH N,

KAHHLSL DCPONCHGHOTCS i

HBtpia ctammnb nesaionact posvornocss,
BLISOAD JWCHTPA THARCCTH NOBODOTHMO CTogd si
n'pl.’,‘[l"ll:i CCHAN P a0y

MNepeanan crodina nvecs HOSLILECHNE 0 e |
KOv i sedpoyeroiinisoc e,

Ha crammne wovcntaeres pacopeieanrean-
Han kopobka, oi xotopoil NOSN G JIBRARCHe
LA BUC NOBIGK HBlE

G el CTaOH .

Or wmdrateas nolay fdir 11Y spaiteiug
Teped nectepdn 1op 2oy NPLAONDAHHTCSBHY I

MVPTY 3 nepegacten sam 4 Mydita 3, enen-
JHACEH € hoTecor B onam Tonepeiactes spanie-
HHE Ha BIHY B notaun minen1edsioil Gadkn,

Mydira 90 cienanncn ¢ kesecon 10 liepesia-
BAHT 11 npoitotenoit moaqn
CTOTA.

Mydra 12, cucnasac, o (1-4y,
HEpe et spaidenite n2 waa 15 nonepeaiiof

Kastecond 13
REVTOROUI Dotaun ctora Bugouckie wavipr 9 om
L2 MPOHEOAMTOL ORHOI Py RUSITRON.
Bosvwomnocrs
BUDTHR A ILHOI o
JA0BATL IBHO,
NOBAHKS G

QIHOBPOMEHHOIO  BXOIOUCHHY

BONCPCHLOGH  JlO1adK, |
FOINCHCHHSA HotlpaBteHHs
NMDCRKPAULEHHSE o 1au K
GONVIOCTBHTH l')|1t'¢(‘|)(}ﬁﬂ”!ll' Ine.

Croa {dur. 12y,

Cradon cnatmen VHHBeDCI TR
OUVHICCTBIIHIOILHM [Ipoﬂo.’lblfﬂ(‘,
KPVIOHO® IBHMQHHS,

UUTe-
l.h;)("lt'-
NOSBOTHCT
KOHTVpV

CTOUTON,

HoHepeynoy |
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thronghi tre Interconnected clutches +and 5 which
arccontroded by a single Teves, In the right-
dand position, e cheel 4 s wngaged causing
to rotate the  shait 2 and,  funther,

wiicnr clects the feeding of the spindie 7. In
the Jelt-Fand  position, 1the lnich 5 becomges
ergaees rotating the differenticl conial wear
Lstalt 31 of the tool-shide gear frain, This Cin-
ses Ty ol the Hootocthed sin S oand
rack-aind-serew dov e T feadiog the tosl-siide,
The gear ratio of the diiferentja!
such 2
central

Ill‘,x”'.'l{

screw 6

gea

is chosen in
wov et witn the feed disengaged (the
boivg  stationarv), the rim 9 s
with ihe
hosd, wnl *4s
Qedr.

T Torud sorew moves i 410 cras-
spiece on e wavs of  whiclh fie

LS
sante
Ao el

specd as the facing

firsas o planstary
spiad.s
stid s with
serew rack o is ornevereed,

Fhe headstos ke clamn (Fie 149 is of a wedge
vpe, e clnaping . wedges bemg moved on
rollers,

Toe headin of the bed owhits e pos-
sty ol the contre of gravity on the rotiling
Lilile move besand the bed wavs,

Great rigidiy of the deadstock co unn pro-
vides vibratios-fre < cunptng of the spindle,
beld is the  distribution
anit throush wiien a'lthe feed motors of the
acine are ohained
tive ool
fatior 2 imprted

Mounted on {4e

From driving motor {80 113 ro-
throueh  the veurs | and 2
ansd salete conte 310 the shaft 4, from which
the c'atch 5 eavaging the vear 6 or 7

IS {rans-
Mits rodivion 10 10 feed screw 8.

Keadstock

Fhe cinteh 9 ensaging with the vedr 10
Imrarts aoetion to the table lenginedingl feed
serow 11

T cicteh 12 beinr easased with the gedar
I3 or i npacts jotation 1o the  shait 15 for
travsvers s and rotary deed of table. The cly-
thes 5 and 12 are engaged by a single lever.

The possivility of a simultaneous Cnaage -
ment of the vertical al cross foeds and, con-
sevuentle, charging the  divection of milling
willeezt discontinuing the fecding motion, ¢nab-
wes complicated termaiet milling operations to
e peforimedd.

The machine s eqaipped  with a umversal

table (Fig 12} enshliny longitudinal, transverse

*}
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3amuy oBOpoTHOIO  CTOA
XoMyToM 1 oT skeeHTpika. JakH
HHIX CATABOK W 3AMHM JTPOTOIBHLIX
PHTAKHO BHHTOROTO THITA.

Sl TAWEINN prkHyon
CMOTPEH JIITGIHHTCIBHBIE DPHXBAT Ha Ipyrof

1[[1{)”3[&(),'[”1"(‘5[
Honepey-
CdA30K
padoru  npeay-
Haupap.isiouleit.

CTo cHabACH HILIMKATOPHBIM  MEXAHHIMON
TOUHOIO OCTANOBA NMOBOPOTROIO  CTOIA  Yepes
samablc 907 Mexalusy 2oIvekaeT «cKBO3HUI
NPOXOI» YIOPOB N0 PHINATY HHZHKATORA B 060-
HX Hallpag.iciisy,

5. CMA3KA CTAHKA

CMa3RY CTANKD COCIVET NPOHIBOLNTD, CTpo-
PO PYROBOICTBYHCL CNeMolt ¢aaske {¢ue. 133,
[lpivensar, copta saces BaLICANT ToibKe B
COOTBUTCTBIT ¢ VKAJAWHAMH, HAICAKCHHBIMH B
CHEURBHKSIUHE K oxeMe oMaskn. Caiaska cran-
ha B OCVLISCTRIACTCS  eHTpaIHiO-
BaHHU,

Aastexaskk sexanuaves pactounoil roson
KHHMCETCS MACTHHLIA HAcor ¢ NPHBOIOM OT of -
ACIGLHOTO 3TeRTpoldsHrate . Macao 3aansaetes
B OCHCHHAILHVIO BAHHY, CMOHTHPOBANHVIO  Ha
KOpIyCe TOI0BKH.

CMatha HaNDPABARIOIMY CTORKH 1t XOLOBOTO
DABKH  OCYHIOCTBISIETC  MIYHACDHLI N
HACOCOM, MPHBWIHMBIM B IeHCTBHE 0T BOIHICTOR
PCAKIL NPH MepeMetieHin Gatka.

Mexannay maanmaion CMABLIBACTCS HoCpe,1-
CTBOM  QHTHICH M3 AMac wekKH,
Ha Naanmaite,

CAE3Ka HANPABASIOUIN 1 aHITHY, nanpan-
AHIOULES BEPXHHY 0 HHACHHN CAHCIT W MeXaHH 3
M CTWi A APOHIBOTHTCeS BEHTPAIH30BGHHO
ABVMIILIVHRCPHUNHE . HACOCAME 0T BOJRICTI
peci,

OUCHOBHOM

BHHTA

pacioiosennoi

Mexannasi - pacnpeteanreiniod
CMASBIRAIOTCR OT HITHBHAY & THHOTO HAVHAKCpHO-
Fo HAcoCa NIPH BIIIOYEOHHE CBHIATCIH o 1ay,

.\11('XIIHHE.\H»I JWIHCH CT0fKK CMAILIBAKOTCY
IYCTOR evaskoi, Bpyunyvio,

B npavoy uumien YOV pacToutold rofos-
A PACoONoKen KOHTPOILRSIR  iazox.  Fean
MACTO B TT430K HC MOCTYI&eT, padoTa Ha cTanke
Relonyerumal

ROPOOKK
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and circalar motions of the  work  to be cf-
fected.
The rotating fahle is clamped by voke 2

actuated by an eccentric, Tne  croes-slide sl
e saddle are clamped by Jever-and-serew ar-
rarnigements,

Under heavy  operating conditions, Biovision
is made ior an additioral clamp  on the other
bed way.

The rotating table s furnished with a pre-
cise indexing mechanism operating thraugh $0
degrees. The mechanism allows “free passage”
of stops along the indicator lever  in both di-
rections,

d. LUBRICATION

should be lubdeated strict!y
keeping to the Tubrication diagram  (Fig. 13}
Use should be muade only of  those grades of
cibowhich are indicated in the Tnbricstion clhart.
aier part oo the ma-

The machine

The Tubricition of the g
chine elements is centralized.

For  lubricating  the Leadstock mechanisms
there is an oil pump driven  from a
mator. The oll is filled in a special resesvoir
the headstock housing.

separaty

muotinted on

Oiling ol the  guide commns  and stock
lvad screw is achieved by a  slunger pump
which is activated by a wave like buar when
the tock is moved,

The face-piate mechanism is  oiled by
a wick from an il cap located in 1hie face-
riate.

Oiling  of the hod gaides, guidewavs of
the uppes and lower carriages  and  tahle
mechanism is conducted Yy two  ceniralized
pivnder pienps working  rrom wave like  bars.

The distribution box is ofled by an ingi-

vidual plunger pump wien the feed  motor is
conpevted,
is viled  mannaily with

The rear colamn

thick grease.
Provision is made for an’inspection glass
In the lower right-hand corner of the headstack.
DO NOT RUN THE MACHING I Ol
FAILS TO FLOW THROUGH THiT INSPEC-
TION GLASS!




CIHELHOHK ALY K C \E“E CMA3KH--L L BPI("RT]ON CHART

HauMenosanite cMaipiBaesbix
! oOLeKTOR
l What is 10 be lubricated

1 Hanpasaswllde fepeln. cTofine 3 sep.

H TR, BAHT
| Headstock gulde-ways and verttcal
feed screw

2 Mexawuam  pacTouuof
| Headstock mechanism

FrOJO3AKH

3| HuKESH 0nopa BepTHK  suuri
Lower bearing of vert screw

4 Mexawniavel pacapel KopoGku

Destribution unit

9 lpoaoabkee Haupasa, crota
Longliudinal ways of able

G Hiskuaa onopa mepTak. paid
| Lower beanng of vert. shaft

7 Mexanaivn crota
| Tahle mechani~ms

B Mexauuavu 3220l cToiK
End-support coiumn

9| Onopr Basos W BitHIA STadanb
Bearing» of shafts and feed screw
In bed

10

Hanpasaswlne forcpoTHai o ¢Toda
Rotaling table guides

Onopa sosoponioru croia
Rotating table central jowrnal

12 . x(l,'IOBbH.’ BHHTE CTOZA JIOHeTA 3d4.TH.
| <rofikn, waa pacnoIumenH L
HiiHe, HEPTHK, Ana, ;)El("l“:)‘ll!(lﬁ
LWITTHH 1606
Table and outboard beating fced
screws; bed shafl, vertical =haft,
horing spindle

13 Peavkrop nonopota ciogn
Swivle table reducer.

14, 3yGuaray Nepelava evinoodTa noaas
wanbu
| Gear drive of facing head toolslide

15| TTepeAHHA O WHIHMK HIB36 M -
L1ed
'] Front-bearing of spindle slecve

B Cra-

Criocot cMaskH

: Mapxa cmaa,
‘ Method of
1

MaTepnala

lubrication [Lubricant grade

i
A

‘ Ot navim. nacoca | Huavcipuany-

. From plunger HOEI! 30 |
' pump FrocT 1707--5
Industrial il 80
as per GOST
1707 —51
()1 A0NAC HACOCA
I rom wing pump
3annex
Pnurm;.
L OT nayws. nacoca
From plunger
| pump
O1 navhia racoca
| From plunger
pump |
3aaunka
Pouring
L Ot nayus. nacoca |
i From plunger
' pump
Pyunoit | 3”5
By hand YTV
Hatup. spyurvio | yCC--2 .
Hand packed | FO(;I%SB% 56
| " GOST 4366—
OT nayna. Hacoca
| From plunger
pump
Habus apyunyro YCC-2
Hand packed I'OCT 436--59
| YCC~2
' GOST 4366 -56
Macaenxoit |
! Qil cup |
| HaGuractcs npi YCC. 2
chopKe FOCT 4366 - 56
| Packing YCC-2
assem ]y GOST 4366--56
Pyuanoii ¥YCC--2
By hand FOCT 3366—56
YOC--2
GOST 4366--56
|
| Pyunoii | ¥TB
I By hand |, YTV

40

[Tepuumunoctb

CMAZKH H 3ana.

. pesepeyapa |
I Lubrication

| intervals !

i

1 pa3 i cucHy
Every shift

| llo sepe pacxoaa |
| As required

i
|

1 pa3s B cMeny |
Every shaft

[To wepe pacxoaa
As required |

Mo sepe pacxoaa
As requlired

1 paz B cMmeny |
Every shift

[To Mepe pacxoaa
As required |

1 pa3 B wecaw |
Every week

1 pa3 B Heaeaw
Every week |

l [1o Mepe pacxoaa
As required |

1 pas 8 Heaean |
Every weck

| | pas 8 cMeny |
I
I

Every shift |

Mpi Texyimes
pemonte |
At maintenance
repalr

|
1
1 pa3s B ucaeao |

Every week

- |

1 pas B Mecqn
Every month

KOJI-BO 327HE.
MaCaa
Amount of oil
filled

8.5 awtp. {10 no-

A0B MACAOYKAL,)

8.5 litres (1o ol
gauge marl)

1 aurp
I ditre
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V" nEBAST PE3LAA
LEF T- HAND THRE AD

NMPABAA PLPE3ILEA
RIGHT-HAND THREAD

- >

Vil. HACTPOHKA H HAJIALKA CTAHKA
U PEXHMDBI PABOTHI

B ovHOBY  CHCTOMBE VIIPABICHHS CTAHROM
TonodseH TP HHILHI U,'llit)p_\'}\‘(lﬂ‘ln'lHn;() VIIPABTe
HHSL OOPCTCICHHBIME By RS0 Opransl yi
PALICEHS DACHIOTOACHE. 1 12H00Ice VI00RLN
aeday DooRHpOBKN 3alHIEAIT CTAaHoK o1 0lll-
GouHsly BRAKHCHIA, NTpaBactie craHkos e
TREOVCT  NPHAGARERISE OIS e s
VOHARL

I BPAINENNE

VunasocHHe WHHHICTCN B DAaiiaiooi ocy -
AecTEIACTeS RHOLDRay. Haznasenie  kHenos
VRAIAHO B CHCHHPHRATHI PraHOR VEPaBIcHHy,
PACOOOORCHHE  Ha .

ITopsiloR neperonie, WOPOCTCR,

al TTesaBHcHY 0 01 roio, BPEULiaeTes K oc-
TAHORICH HHHHZe . CHAH Eadmanta) oTeee

ROATKY 2 ena ceOun 1 BoBepuvTs Ra |80,

APOUECC NEPEKJIKGYEHHSA MOMHO
APOH3BOAHTL TOABLKO NPH NOJKIIO-
YHHOM K CETH CTAHKE!

0] [MosepuyTs pyKosSTRY BOKPYE oCH YRdza:
TeIH YHCe T OOOPOTOB M BLIAPATH HCEOBNOIHMOE
YHeT0 0GOPOTOR HTHEHART TH TTAHLIEAR{GRL
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VIl. SETTING UP, FEEDS AND SPEEDS

The machine is controlled on a singlelever
principle, the controls being  located in places
most convenient for  the  opesator. Fool-proot
profection is ensured by incorporation of in-
terlocks, Noogreat oifort is required  to cont-

1ol ihe machine.

1 SEPINDLE AND FACING HEAD ROTATION

The rofation of the spindle and facing head
iv controlled by means of  puszh  buttons. The
deslgnation of the poush boltons s given in
the list of machine controls, and their location
is shown in figare 1.

The order of changing speeds is as follows:

a. Pall on the lever 2 and turn it around
180 deg. inrespective  whether the spindle (or

facing head) i3 rotating or not.

Speed change can be effected only with
the machine connected with power supply:

b. Turn the lever  around the axis of the
speest indicator and select the requlred spindle
or faceplate speed.




BY JIBIDKEeHHes, PYKOSTRH, o0paTiL

VRl

JANMOMY B OIIVEBKYC < d)»  BRAIOUGHTE HeoOxoll-
aoe gncao odopetor, Tpie aepeadionchin
caeavel
JACpikea B

CPAGATERABHC HMITYOLCHOIO MCTPORCTRA.

ne
3a-

BLIAINBaCT

CHOLHO HAm ML N Py ROHTRY.

ill)('ll;l'l'k'l.’ e BV L sl

BHHMAH.IE!

[eofxoauAly TULATEIRHEG  COCIHTL 33 HC
HPABHOCTHIO JCACTBHA TOPMOASCHHNA 1 HAIYILC
Horo vetpofersa, TTpH oTCyT1ETBHIL TOPMOZKCIES]
MM HMIVALCA BOIMOMKHA ICI0MKa 3v0Len 1iee
TEPUH.

2. NEPEMEWEMHE NMOJIBHAKHBIX OPI'AHOB
(®Pur. 4)

Mexavnveckan nojlava

Mepey pronouenues padoucit nogaud, Obler-
PHIX HJIH VOTAHOBOMHLIN  ITCPEMELLICHHIT HeoONG-
JAMMO OTKATE 16, IBH A H I T
opran:

a) a8 NepeMeUICHHS PACTOUHO TOJT0BRH
BREPN KON BRI NOBCPHVTD PYAOSITRY 1 anBepys
H.TH «BHH3»,

6) VCTaHUBKA NONe[CHHOE TTEPeMUILIL e
CTNAAa APONIBOIHTCR pyvROSTRON 19 <Ha
HIH «OT S IBHAREUHA
CTHUHHO Ha ce0R HaH oT celsi;

B) VCIaHOBRA

COUTHCTC TR JOULHI

HA
ce(is»
cedsy

CTOIa COOTBCT -

Hd NMOBOLOT CTod NpOQH3BO-
JIHTCST HOBOPOTOM [5 BHE3 W osaTeM
pyRosihi 10 <Ha cets». BO H3BE)XXAHHE
YNOPA CTOJIA B TOJIOBKY DFEPEA NO-
BOPOTOM OTBECTH CTOJ1 OT FOJIOBKH!

U] A nepeMellendst  cToda 100 CTaHiune,
PVRKOATRY 22 NOBCPHVTL Clpana Hasicbo.

A) LB NCPEMCHLEHHS TIRHHICTE. PYROSTRY
23 NORCPHYTH BREPN, a4 PYROSTHH 3 OTBOCTH L
KPailHee NOJOXCHHE  OT

C) LI MEepeMCeHEsT  PATHAALHOTO
NOPTa, pyRoATEY 23 NoBEepHYTL BHHI.

Iocae BrIwYCHHS HA PAROSTOK,
papiaropy | BOOMUHIY  Tuaul.
Brawuuts nodauy kHonkofi 340 Bo spows pa-
OOTH MOAHO MEHATL BCTEMHUY NOSAUE A XO-
av, NoBopaunBas pyvkosTey 1 noLan
OCYHLCCTRIACTCR KHOTKOM 35, Pactodnan vo.ok-
Kd M NONEPCUHBI CTOJ, KjoMse  TOro,  HAoT
MENAHHHCCKHIT PEBCpc, OCVIIer IRIsICDI pYKo-
HTKOR 19,

PYROUTEH

cei.

SYIE

O HOI no

VOTAHORHTD

Puosepe
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¢ Prgage (he required speed by revessing
the lever (see Point “a™). When reversing the
lever not press hard A0t is well ta
remenhes that delavs In ospeed chznging cause
the oporation of the jogeing airangerent.

do an

See

jorging arrangements, other-

Important.
braking  and
wise beeaking ol

to the good order of the

Cudai teetlomay ovanr.

2 TRAVERSES AND FELS

(FFLi o)
Power Traverses
Before engaging power  Seed,  a: well as

rapid or setting-up lraverses, i
to release the member W be moved:

a) For noving
tarn the lever 19

b) To eneace  the aansverse mevemert ol
the table, tarn the lever 19 towirds
from tie ope stor in aceotdance  witl
sitcd diveci-on of movement.

¢) For rotati o the tahe, tarn the lever 1D
down, ard then pul the lever 19
anevator.
Cantion: Betfore rotating the fable withdra
it from the headstock to Wcoid  collision!

d) For “traversing the table _al(n;f.{ hed, e
the lever 22 from rioht to Ieit

e) sptadle deed, tun the lever
23 upward. aud pash lovers 5 Jorward o
tacir limit.

iy For
ver 23 downward.
_‘-:\fli‘r i
required rate of feed by omeans of tie varitor
the but-
ton 34, It is possivle dusing operation to vary
the hardle 1. The

eiioened

IS necessary

the readstock up o7 dowr,
“upar “down” respoetively,
0 away

e e

fowards the

To effect

thoe

feeding  the tol-shide, wn the -

timning  one of the  levers, set ihe

1. and engage the fead by pressing
the rate of feed by torning

reversing of feeds is by pressure o

the pash button 3% Apnt hom thise the bead.
stack and Cross-siide are coapped with power
reversieg trovers s ergaged by the lever 14
feeds are contrailed
19 with the

conveaiens

The c:oss and veriical

by the same lever metor mnning,

which is most when  periorming

templet mitling operations.




Vipastenie noncpetitoll 1 BepTHRAILION
HOLAKAMH  IPOHIBOIHT  OXkcit  pykostTRol 19,
IMPH BKTHOY HEGA JIBE aTe e, U41ad Co31aeT .\,'101')‘

CTRA NP §PLBePORGHIAN 1 ROHTVDY.
Pyunans nojaua

HazvaueHe pYROSTOK PYHHOTO Siepeee:
HHS VRAseHO B COCIHGHKSLIH ol ales vapag:
JEHHS, A NN pavioaoaclpe fda e, f

NOACHEHHE.  Touwxen  pyaunas  Oojgand
WHHHCTH OCVHICC TSIHCTON NOBOPOTRM  PYROS-
Toik «Ha ce0s» H Boaoeees By BOnpYr GUH
WTypBaTa. pyoss mutass DPoRspo/ I Bpi-
HECHHUM TN /KU PVRONTEOR, SCTaHCEIeHHLIY 1
('I]L‘,’III(‘{‘ HOT0AeHHC.

3. H3MEPEHHE NEPEMEWFEHHH

Ber sonHAHue opranbl CHLOACHBL 0iTHYC-
CRHAH AN CTPORCT RN,

Orever MOACT BPoL2BeANTACS Takxe 1o
AN VCEHORTERHBIM T XBOCTOBHRAN -
Mo DGO epeacicHis. Oreder esepe-
T CTOad el o I(!)_\II:H'JE‘% WIRA¢ H HOHE-
vor e anoil e e 100

Hosomerss 07, 90, T80 0 2707 nosoporioro
CTOSA KOHTPOHPYIOTOS ORATAHHE M HILIHKA-
ropa v odeiol eacist 001 verasonaciieio
NONEPr B Y CRTASRAN,

4. 3AOKHMBI

CraHor CHAOMCH O1HORVKOSTOYHBLIME 3AAH-
MDA OB ILIY OpUaior PLeleloRCHIe KO
Fepuin Ionataio e goie. g Hasradenne b

ChrsarEGILHIE QPTOR VR BIC I,

A, PIAKHMDLL PABOUTDHI

Poatsvitl pafoTiol it 1 HKC JIHRTVIONSH ¢1o
“estseckoit aapaktepretikoil. Tihn o seGopt
FUARHAIE PeSHHES COCVeT YUITHIBE L, STO kY
TUULHIT VOMOCHT 11 IRHILTCTRe He JIoUERelr pe-
BhalllaTh SEMMY g e, wa noasainde-- 132000 6,
CVO A IGOSLIICe VERITHe Bpoinsbdoil Todta-
e croas 1000 sT.
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Manual feeds

The designation of manual feed levers and
handwheels is given in the bist of controls and
the®r location on the machine s shown in 1ig. 4.

Lxplanation: Vine hand feed to the spindle
is cigaged by pullieg the  levers toward the
apemator aind elsting pem aronnd the axis of
the st wheel. Coipse feeding is achieved by
ret tng the sawe leve s being In the iner-
mediate position.

3. FTED MEASUREMENTS

Al the travorsing members of the machwe
are fited with measaring rulers and - verniers,
The latter are movade, which Jacilitates co.
ordinate settiny.

Measurements  may also be taken from the
Cisls mounted  on the  shanks  of the manual
fred shafrs The  circular suovements  of the
lalle are computed from a circu'ar scale and
vornier craduated in increments of 107

Prov.sion is  made for accnrate location of
the rotating table in position at (K90, 180 and
270 doges wiich is checked by an indicator
installed on the cross-siide and graduated In

increments of (K01 mm.
4. CLAMYS

Tne machine is fitted with siggle-lever clamps
jor the movable  elements. The  location of
clamps iz shown in figare 4, and  thelr desig-
nation is  descrthed in the  list of  machine

conirol.
O FEEDS AND SPEEDS

The teeds and specds to be employed are
dependent apon the performance characteristles
oi e machine and the type  of  work. When
sel. cting feeds anl speeds it is  well 1o re-
member tiat the forque on the spindle should
not exceed 8800 kg, cm,  and on  the facing
head it shoulkl oot e over 13200 kg. om,
e maximum force of longitudinal feed of the

byt e befng 1900 K




VIIl. PEI'YIHPOBAHKUE CTAHKA H
YCTPAHEHHE HAPYWFEHHHA B
HOPMAJIBHOH PABOTE

1. PEFYJHPOBAHHE NOJIWHNHHKOB THNL3H
WMNHHAEN H THJb3M MNAHUEAHBLL
(Pur. 7 n Ta).

I'mab3a wnuhaeas.

[Tepeannit ABypsiuibil poTHKOBBIR 10HIL-
HiK ¢ KOHHUYCCRHM  OTBCPUTECM  HOATIHTHBATEL
CICIVIOHLIHN ()ﬁp?l.’l(].\li

A) CHITL HEPUTHHIL ROAYY H o Haaniiainy

0) CHATEL 3aMok L, HAaTHHATL kY, oTpe-
PAHPOBAB  JAHaMeTPLTBHBIE 34300 B HOJTIHIHD
HHKe o Beangie 0,005 70,01 s

CAeTHTL 34 Tea, YToOL He NONYCTHTL PiajLH-
AJbHOIO TiepeTHra NOMWMIHHKA, Bu HiOeAAHNU
VA THHRBAHHI Bo Bpess PadoThl,

B} veranoRTh savok 1,

U) VOTANORNTL Naanuladny o nepe i Ko-
RV

Konuucenie polidkoBLIC
SHPVIOT CHeIVIOUHAL 0Dpasos:

A) CHATL RPBHUKY 1DABeLUB,

O) OTOABHIVE 3aMak 20 DaTsHyIb Taitky o
ACCTHACHIH OreBOG sasapa 000 0,015 arw,

) HAABHHVTL H O 3AKPCHHIL 3aMOK 2, 3akpe-
HHTL KPLITKY TPABepChl.

MOLWHITHHRR pery-

Ocepolt nepeTur MNOAUHNHKKOB HELONYCTHM!

Pervimporry HCOOXOIHNMO  KOHIPOIHPORATL

BPAIICHHCNM HITTHHILC 5D <OT PVYRKE>.

Mtab3a naaHwanowu

KonHueckne
naanaiop
haK H RNOBHUCCKHE
HlMHICas. Lot pervarBpoBri
CisiTh FOSORKH H MONIHH 3N

POSOHKOBBIC DOUHIBHHKY WG
PeTNIIHPOPATL TARHM cno-
HOIHNHAKA [HLAL
HeoONOIHMD
noaq,

ke

3
co0oM,

WOLILIKY

2. PETYJIHPOBAHHE 3A30PA B NPHBOAL
HEPEMEUEHHA CYNNOPTA

Pervanpesky saszopa B BHHTOBON nape pa-
AHAILHOTO CVINOPTA DPOH3BOINTE  COICAVIOLLE M
o0pasos: e, 7).

1. Orrpepuyth BunT 3.

2001 pervanpoBaTh sasop BOBUHTOBIA Nape
(BriTer 41 peitkd SEoBpalilas pervaHpyIon i
voar b,

30 JaduKCHpoBATL MOSQKCHNC Doati G BIH-
ToM 3.
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VIII, Adjustments

I ATUUSTING SPINDLE SLEEVE ANIY FACING
HEAD SLEEVE BEARINGS (FIG. 7T AND 7T A)

Spindle sleeve

front  double-tow
should

The
taper hole

roller bearing with
be ficklened  as  follows:

a} Ruemove the froat cover and faceplatr.

b) Remove the look 1. and wxdjust the not
213 to obtain a radiai clearance ot the order
of 0,005 . 001 mm.

Care should  he taken to see that no ra-
dial overtightening of the bearing he elicet-
ad, as this will canse seizing Jdusing operaion.

¢l Put the look 1 back jn jts place.
dy Mount  the faceplate and fraet cover.
The taper roller bearings are adjustable as

inllows:

a) Remove the cover of the crosspiece.

h) Move aside the lock 2 and tighten the
nut to obtaftn an axial clearance of  the order
of 6.0 =0.013 mm.

¢) Replace  and
the crosspiece cover.

fastenr the lock 2, sccure

Axial overtightening is inadmissible!
The adjustments should be c¢hecked by
tating the spindle *by hand™.

Facing head sleeve

The taper roiter bearlngs of the facing head
<eeve are adivstable in the same  manner as
thuse of the spindle sleceve. To effect 1. adiust-
ments, remove the head  glocl cover  and the
feed mechanism,

CLEARANCE BN
NRIVE

ADIUSTING THE TOOL-SLDE

The cleazance in the  screw-and-net pair of
the tooi-slide s adjustable as follows {(Fig. 7):
1. Tern out the sorew 3

9. Adjust clearance between screw and nut

(screws b oand tack 5y by rotating the adjust
ing sgrow 6.

3. Luck the screw 6 in position by the
screw .




Fig. 14

Pur, 14,
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3. PETYJHPOBAHHE NPLAOXPAHHUTEJIBHOR
M¥PThl NPHBOAA NOOAY

ITpedoxpannteiasiasn Mygra
CHpaBa 0T puactpriesaTeanion Kopotki. Pery
.'Ili[](]!il(}' [l!)_\)l\'}".l{ .\1_\'(;)1[;[ ll]}()lji%!i(),'lSl'l' na Hal:
HOSBIIEE OCCROC  VOIIHC  POSoIBLHOIT  NoLabgH
croad. papioe 1000 ki

[)i!(.'l](l.'i()?i\(‘li d

4. PEIYAHPOBAHHE 3AKHMHBLIX YCTPORCTB

HE IS HY TR
I Ovwarn
ar pHKCaTOpA.
2. Bpangas
01+02
ACHHE OCH DHITHHACTS DR OGO B 3amatoll

pacrowiuil regosgn (duics
PyROSTRY 1 ocsoBontL raiky 2

rafiny 2, nperoyrh npusosat 3ona
MAL dTOo ofeCTeal T CTalHsLIOC Ho00-
LOSTOBRY.

3. ZadHkcposars ainy 2,
Peryauposanne 3axuMa HOHEPCIHWX H
NPOACAbIMX CANA30K

HepeCTAHOBRN

)
HPOHIBOAHTCL 34

AAAHMA

CHer

PYROITOR Ha o wecTis
FOTOBRH 4L
KIHHGAMHE !

RN

IPAHHHRAX, CHaDACHLE
JRHAHEINY  BHHTOB,
HaTpaB. IHHILWAME

el cocTanasrh 003

ROTOP LI H
Fasop MUy
B OTHRATCM TO0/KCHHH

(.05 s

IX. OCOBEHHOCTH PA3ROPKH H CBOP-
KH CTAHKA NPH PEMOHTE W TEXHHYE-
CKASt JOKYMEHTALHSA 11O PEMOHTY

B cavude Hadova HAOH N0J0MKH TeTaI 3a-
RAZUMK  MOAET 331pe0opdli. COOTBETCTBYIOULHH
YepTeA, NPH 3TOM HeoOX0ZEMO VRAZATL JaBoi-
CKCR HOMED CTAHKd H 1071 €ro BHIIVeKA.
JORYMCUTalMS PeMOHTY 1
VOTAHARTHBOTCS

TeaHnyeckas Ho
3ABOAGM-
CH
[POMOHTA

CPORH

H(]'['])(_'GHT(‘.‘]('\1 A COOTBEOTCTEAH C

PUeMOHTH
< FLHHON
CTEMAON LTEHOBO NPV ITPeITeILHoNo
TCNHOTOMHHECKOY) MABIHHO

CTPOHTE ILHBIN TPEINPHSITHITS,

OBOPYIOBARH

tMockpa, 1953 00 Mamrns).

48

CLUTCH OF FEEDING

3. ADIUSTING THE SAFETY
DRIVE
sitnated to

The safety cluteh Is ihe right

of tre  distribution  unit. The  spring  of the
clnteh is to be adjusted to match  the maxi-
mum force of the table  longitudinal  feed,

which should be equal to 100 kg.
4 ANMUSTING THE CLAMPING DEVICES

a) Tieadstock clamp (Figo 140

1. Release the lever 1, and disengage the
nt 2 irom the lock pin,

2. Bv rotating the nut 2 tighten the  clamp
3 by 1 =02 mm which will ensure stable po-
sition of spindie both  with  clamped and un-
clamped  headstock.

3. [Lock up the nat 2

by Adjusting the clamping of cross-slide
and saddle is accomplished by re-setting the
clamping levers on the hexagon shanks on the
heads of the clamping screws, The clearance
bBetweesn the fibs  and  ways  when  released
<hould he 0,03- 005 mm.

IX. INFORMATION ON
AND ASSEMBLING THE
REPAIRS. TECHNICAL

REPAIRS

DISASSEMBLING
MACHINE UNDER
DOCUMENTS OX

[ case @ part s worn oat or broken the
user mayv o order its working  drawing  givieg
SERIAL NUMB R and YEAR OF MANUFAC-
TURE of the mackine.

The technical documents on repaire should

be diawn up byt user according to local

opUrating condiions,



PEKOMEHJIALLHH O YHCTOBOMY
PACTAYHBAHHIO OTBEPCTHH
INNMHH/TEJEM

JLan ofecneqenist  WHCIGTL  HUBEPXHOCTH
6 pacTAUMBAEMBIN OTBePCTHIE  VCTAHORICHH
HaHGObUIE JoVCTHMBe paceTosnia [ ot Bep
HIHHBL pesila 2o Topila Miariaitn Hav dadia
HOJOTQ GIAHHLeAT [V CTaHka Ges naaninaiony,
Pacraunpanie oteporiil,. THAMUTP KOTOPBIN
GO0LIe IMANCTEA  ITTHHILC. T paccToaimm
L=:6Jmmn
07 BOPUIMHLD Pedia 10 Topia INNen e (ﬁl.'l:l}{i\
cipErkHY IR0 sy
PacrauupBanne rav0oxEN oTBepCIiil ¢ ZHa-
METPOM  MOHBLUMAL IHAMCTPA NITHHLETN,
a) HInukzeaw BIABMHYT BHVTPH OalKH:
[.=6donp.,
roe donp -- maneTp onpaBkH,

npH

6 HInnwiean wacTaHyuro BLABHUVTS
I Odep, npir veaonuw [-040,51
dunr + donp,
ric dep— - - 0

Pactaunpande JUIHHNMX oTRODCTHA
MEHAVETCH  BPOHIBGINIH, OCVILCCTRIS
CTOTOM W HCNOL3VA  BOAMOKHbIC

HLLTCTRI pedna.

prro:
VKd3aHiLe

Tlanfoapliice 0ceBoe MEPCMCIeHHE HIHATE
s pasiac B0 A MOKET Ol HENNTBIOBAHO
BRI YHCTOBOI TOILKO PH )(.'.'l()l}ll“
NPHMCHCHHEL QIOPHBIY BTYA0K,  YCTHABIHBAC
NN, HANPHMED, 18 BACTOMCHEBIC  OTBepCTH
GAHANYS CTeHoR  0OPE0aThIRACMOIO  HIETHA,
HIH B KOHIVKTOP. 4 TaKAC 1D PACTAYHBAHHN
(LU TARTORL,

PAacToNRH

Bed onapHuly RTVACK B D0pIITANnr o
NEPEY CHICHEC TTLLC TS MOmeT ShiTh HEEOIL30-

Robo ToIhwo 5 HUpHOBOM [\;]CTH‘IHIHHEIIH.

X. 3EKTPOOBOPYLORAHUE CTAHKA

1 OBHLIE CBLESEHIE

FackTpoobopyvilupaiie  CTAHRA  BHIOIRCHD
oS EraHHE OT ceTH ipexdasiorg nepeMeio-
L0 ToRd HDoMBLEICHING vacToTh (50 neproon
B oceRvity) panpsschnes 380 5. CTpyKTYpHas
Ienen
pyioseHist npiseacia wa gur. 150 Pacnodome-
HUC OCHOBHEIX Y3J0B 35eRTRooO0PY10BdHHS Ha

Caeali BE TR OCHOBELIY "l.'l{‘l\'T]‘l)()()l]

CTAHKC NPHBEACHU Ha ur. 25,

4- 1446

nojauy

49

RECOMMENDATIONS APPLYING TO FINISH
BORING WITH USE OF SPINDLE

To secure the accuracy of surface finish in
bored holes to within £6, care should be 1aken
to observe the maximum permissible distances
L. from the cuttlng tool point to the facing head
surface or to hollow spindle flange (In ma-
chines not filted with facing head).

Boring holes with diameter excuding that of
spindle (dsp}.

[.==6dsp.
with the distance from the cutting tool point
to the spindle end face (mandrel length)

{80 mm.
Boring deep holes with dlameter lesser than

that of spindie. a) Spindle is pulled Into
headstook
L=6d mandr
Where d mandr is diameter  of mandrel.

b) Spindle is partfally abvanced
I. -6d mean
provided /- 0,51, where
d sp+ D mander
d'rcﬂn: - T T
2

Boring long holes is recommended 1o be
carried out with the table movement and with
permissible overhangs of the cutling tool.

The maximum axial abvance of the spindle
equal to 500 mm may be used for finish boring
provided use is made of support bushes ins-
talled, for example, In bored holes in adjacent
with or In a Jiz or wien boting s carried out
with a boring har.

Without usug  <upport bushes or a boring
lar  the maximum advance of the spindle may
by emploved only for rough boring.

X. ELECTRICAL EQUIPMENT
1. GENERAL

The etectrical equipment of the machine is
designed to be  supplicd  from an AC power
source (three-phase, 380 v, 50 cps). The func-
ivnal digzram of the electrical  equipmant for
the main circuits is shown In figure 15. The
disposition of the main units of the electrical
equipment 1s shown In Figure 26. '



Teenical  data on electiic machines.

QhoanaucHie

TesxHueckie STaHHBIC FCKTPHRYCCKHN MallpH

HOMIHITEHIG TCXHHUECKHE drNHbe

Technical data on electsic machines

no cxeme Tun®) © Pon oka mme
Desicnation on Type) Lvpe of cerrent Mownocts km

diagram Power kw

Jus AQ2--52- 64 nepe., 5 4.0 6.7

Aau AOT—11 ) f 3 . 0,12

a0 AOT--12 2 > b

J11 DOIBCT 232 HUCTO . : 1,2

A A2 324 Hepes. i 3.0

aMY MY =50 ©ohectosn. 2.2

™ [T 1M . | {15

I

"} Toakke s crcarak TTon aveHe o pesnisie
CTEIVE T YRGBT BATBCR LN Qe sty 1ah
SHYEeR.

[Iporoaa o1 nutaruleii con MpHCOETHH -
KTCH K KTCMMHIKY, PACHOTOKCHHOMY (i Goko
BOH CTCHKE 3J1Ck rpolnkadil.

CoCMHCHIC  wICKTPO R co CTaR0NM 1
ACKTPOMALIHHIBIN  AUPCTATOM, 1B 3dBHCHAOCTH
OT VCI0BHIE NOCTABRH, MOKCT ObITE BWHOINCHO
BOIBYN BAPHANTAND  THOKHADD Wantssit  co
IWTCHCCALHBMHE  PashesaMi ndo B Tpyviax o
HPHCOCIHHCHHON YCPed  KICMMIble  Kopadhi,

B oaepnoat cavaae nosucnonenne oriabsa ai-
KAOMACTCST B COCTHRCHIIL HITCHCCILHEN Padhes
MOB. 13 conuae BulRoTHCHIsE Mol A boTpyOax
HCOONOAH MO PYKOBOJACTBOBATLOL  VIA3dRIANH,
TPHBCACHHBIMH HHAKE.

KaHa bl L1 MOHTaAd 21CKTPONPOBOSEKH 0T
wraha K ICKTPOMAILMHECMY AIPEraTy H o cou-
AHHHTEIBHBI  KOPOOKAM, PacOodomKeHHBM  Ha
CTAHHHE CTAHKA, JIODKHL OLITh IIUITOTOBICHLI
IIPH H3TOTOBICHHN (VI ILAMCHT .

KoauuecTso, sapka M covcane  nposoion,
MPOKTAABIBACMBNY & TPYOAN 0 DVILLIVCHTY ¢
MCCTE HPHCOCIMHCHUST HX K BHCHTHMAT 3kl
FNCKTPOIIKADA, MAWHHANM ATPCraTa H BBOHLIN
COCLHHHTEILHMM  KOPOOKAM  CTalka  vKA3dHL
Hd MOHTAKHOH CXeMe BHCWHAN COLHHOHHEAL

Bee npoposa BHewnieR npoBOLKH Mapiipy-
KTCA OHPRAME ¢ 060HN KOHIUB KiDKLIOTO npu-
BOAa. HeoOxomvo Tulareabio posepsiTs 1pH-
COETHHCHNE NPOBOIOB COIVIACHO MAPKHPOBKE.

Voltage | Amperage a | RP M

¢ AOHHE -  LWROPOSTE 13-
Hanpukewne Tax 4 Cropostb 8}
8 | mewus o6, v

350 11,0 14.0 ! 960 1450

220 350 0.75.0.45 1400

2038 | 1.940.73 2500
2 9.1 1600 3300

220 380 Na66 | 1130
230 6.5 1440
13 . N0

Y} For referene onliv. When replaciog or repairlng
nbserve neme-plate data,

The leads from the power line are to he

contnected to the terminals which  is mounted

on the side of the clectrlcal cahinet.

There are two ways of connecting the elec
Irical cabinet with the machine and the mo-
tor-gencrator set, dependinz  u pon  the terms
of detivery, viz. 1) flextble conduits with plug
connectors, or 2) rigid pipes with  connection
through terminal boxes.

ln the first wversion the connection of the
machine with power supply consists in coup-
ling the plug connectors, and when the wiring
ts laid in pipes the following conditions should
be fulfilled.

The channels  for the cable  runs fron the

electrical

cthinet tn the motor-generator set

and terminal boxes on the machine shoutd be

prepared when making the foundation.
The number, grade and cruss-section of the

wires laid in pipes on the foundation, as well

as the points where thev  are to be connected
10 the jead-in terminals  of the electrical ca-
hinet, M1 set machine< and terminal hoxes
on the machine are shown on  the intercon-
nection diagram.

All the external wires are marked by tags
on both ends. Bejore wiring, do not fall to
¢ heek the wites  accordirg 1o their lags.



Py
5A
on .
ra |
QD
Qpr. 15 Fig 13 ) l-'L_:._,g__l
i . —
L— 2 N .i
"
2MOHTAR 1 NUTAHOBRA 2, INSTALLAT[ON AND WIRING

ALKTPOOBROPY OB ALY

In the Lottom plate of the electrical cabi-
net there 1s an entrance  hole for  the power
supply leads. The c¢hannals for running the
power leads to the electrical cabinet are not
shown in the foundation drawings and must be
prepared on the site according to  the lo.al

Ha uuaAHEN JHCTEC KOPIVCE 2 0KTpoHKADa
EACCTCN OTHOPCTHE L8 BROJA NPOBOYOB 0T
mATaoeR cern. Kanaan 10 NpaBuisd NHTA-
Hisl OT CCTit ko 2ICKTPOLIAGHY  Hd depremax
BYHIAMCHTE HU HOK33AHB N N0AroTABTHBAKTCA

Hi MeCTE MOHTama, HONOJIA H3 MCCTHLIX vEI0 conditions.

BHIT. The cross-szction  of  the power [eads
CoueHie MHTAIOWHN IIPCROIOB.  HU  MCHES should be not tess than 6 sq. mm. and the

G auz CLIMAZ TPOBOJIOB OTPCICTRCTCA Ha Me- length according to place.

CI¢ MONTAMA, When tried at the factory, the machines
MoHrtasa W oacinutaline  31eRTpoobopyiosa- with pipe-laid wiring are provided with tem-

HHA CTaHRZ. B CIVYae BHINOOHCHKA MoHTa®a B porary leads, which are not  supplied with the

T Ody, Ha CTOILAN 3ABOIA-MITOTOBHTCAR TTpO machine.

HIBOUNTCS U BRCSEHIRE pacumc nposoakol, For earthing purposcs, the machine and the

KOojupdas co CTalkox He HOCTABRTHCTCA, electrical P(;ulpment installed outsidé are Hﬂ-ed
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7las 3aseMAcHHA CTAHKA H BHCUIHCIO 3/CK-
TpOO()(Jp}',’IOBaHHﬂ Ha CT3AHHHC CTAHKA, K()p[l}'(‘(?
ll.lh'a(pﬂ " IOJaHTC le'p(!['él'l‘fl PAMEKTCH CHCeUHA L
nble HOATHL.

2 OHHCAIHE AETPHYLCKOH CNEMUI

Mpueona THABHOIQ LBHKCHHA

Mpupoa wnkngedst (naamuaiitu) ocywedt-
BASETG  OT  JIBYXCKOPOCTHOIO  ACHHXPOHHOLO
ABNraTeas uepes Kopobry cropocteit (gure. 16).

TAaBHMM JIBHEATCACM  HPOHIBOTHTCS!

Bpawgie 1 YOTAHOBOUILIT HOBOpOT Wi
acst (naanwailOs) B 000HY  THITPARICHITLY,
ABTOMATHUCCKHIT NPOBOPOL BEIVIUME 33 09aTLIN
KOJet B HPOICCCe MePCKIKUCHIS CROPOCTCT.

BpaueHie 1MIniHe s {noanmaion)  wKio-
yaetes keomrani TKY 1 2KY. JLas ocranosks
cavRHT knonka «Crons (3KN). VerdHoBOUHLIR
NPOBOPOT  UIIHH 1T (raakmaion)  BRooYa
eren Kouxkamu AKY 1 SRV, Bee vrn KHonkH
HaxoaTest Ha nvante vipastenus (thur 4),
KOTOPHI  PA3MCIICH  Ha  HHIHHCALION Danke
CTaHKa.

CKopoCTh BPAIUCHIN ABYXCKOPOCTHORO J1BH-
rateasi sajaerea  seikaodateaes 3BHC (due
17), KoTopuil AcHCTBYET 07 YCTpOieTBa Mexa-
HHUCCKOIQ O PCKAIOMATE. 13 LWHIHI-
aeas.

CROPOCTCH

Bean peikaouarea 3BHC wawar o ero
HOPMAJLHO 3AMRHYTWIT KOHTAKT NPHEVIITC 0
PABOMKHYT, TO 00MOTKa CTATOpa JBHIATCIH KOH-
Taktopon KAL coeaHNseTest B IUECTHNOMOCHYIO
3BE3AY M NPH BKIOUCHHH ABHraTeab Ovaer Bpa-
wartbest co ckopocTeiy 960 o6/ vun.

Lot Beikuouateas 3BIIC He wawar u ero
HOPMAMLHO - 3AMKHYTHII  KOHTAKT 3aMKHYT, TO
of6MOTKA CTaTOpa ABATATEIH KoHTakTopoy KB
nocae cpabarmsanis pese 1PB coestnisierest B
ULTBIPCXIIOAOCHYIO  3BEALY N NTPH  BRIKYeHHA
Gys1eT ppamtatces co ckopoctbio 1450 of/aun.

Pasron psuratess Ha GoqbIVIO CROPOCTL -
JIBYXCTYTICHUATHIT: [PH NVCKE TNPOHCNOIAHT pad-
FOH HA MENBIIVK} CKOPOCTL ¢ 1IOCICINKHILOM
ABTOMATHUECKHM ICPUKIIOUEHHEM  C  MEHLIICH
cKopocTll Ha OoablWylo rocte CpabaTHBAHHK

peae speMcnn 1PB.

pa 3]

[ 3w

with earthing bolts which are located on the
machine bed, motor-generator  baseplate and
clectrical cabinet.

3. DESCRIPTION OF ELECTRIC CIRCUT
main motion drive

The spindie (iaing head) drive is taken
from a two-speed induction motor through the
aearhbox (Fig. 16).

The maln delving motor performs rotation
and inching furn-over of ke spindle (facing
head) in both directions, as well as  automatic
turnover of the driving gears when changing
speeds.

Spindle (facing head) rotation s started by
the push buttons 1KY and 2 K¥ (Fig. 17) and
stopped by the “Stop button™ 3KY. The inching
wrnover of the spindle {facing head) is started
by the push buttons 4 KY and 5KY. All these
buttons are located on the <ontrol  paoel
(Fig. 4.) which is mounted on the headstock.

The speed of the two-speed motor 1s cho-
sen by the switch 3BMC (Fig. 17). which is
actnated fiom the spindle-s, ccd-selector.

If switch 3BIIC s pressed acd Its normally
closedd contacts are forced open. the motor
stator winding is connelted Into a sixpole star
by means of comactor KM and when  the
motor is connected it will rotate at a speed of
960 rpm.

It switch 3BIIC is not pressed and s
contacts are closed, the motor stator winding,
by means of confactors 2Kb and 3k5, will
connected (after tripping of relay IPB) into a
one-pole star and when relay motor 18 cunnec-
ed it will rotate at a speed of 1430 rpm.

In this case the acceleratlon of the motor
is accomplished in two stages: first to the
lower specd directly after starting, and then to
the higher speed whiph is effected automati-
cally after the operation of the time relay 1PB.

Depending on the position of the speed-
change lever one or the other speed of the
motor Is cngaged 1o suit the required range
of spindle speeds.
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Pue. 16, Fig. 16.

HepenoBanue uHeaa MHHNTY
JABYXCKOPOCTHOIO  ABHTATCT AL KaXK 00 Ty~
NeHK CROPOCTEN BPALCHHS  LINHBICIS  oflpe/le-
JACTCA NOJTOARCHHEM PV RKOSTTRH NePURDIOLATETH
CROPOCTCH.

YeTanonoulsi 1POBOPOT UINHKEIST CORCP-
WAeTCs  NPH  MeHbWEeHR  CKOPOCTH  BPAILeHESA
ABHIATETIR HCIABHUHMO OT MOJOACHHS PYROAT-
KH TepekModeHds ckapocteil. B stom pesume
ABHraTe b BKIKUYACTes KoHraktopamd B u 1K
uan H ow 1K 0 KM B wectunoawenvie a3sesy.
YCTaHORGUHBIA NPOBOPOT CORECPULACTCS MPH 110-
HHAKEHHOM MOMEHTE IBHUATCIA, TaK KAK HAaNp-
ACHHe, NOABOIHMOE K ABHIATCII0  NOHHACHO
Jo0aBOUHBMH conporHBIckHaMn BIRT63R »
leni kakaoit ¢azd ofismorky cratopa. hoaro-
A4PH 3TOMY HOBLINACTCH [L1ABHOCTL HPOBOPOTA
WAHHACTE H VMEHLIDAOTC TOK, PA3IPLBAcMbIi
KOMTAKTOPAMH.

obGopoton B

,:l.'lil OCTAHOBKEH IWHIHHACT ITPIMCHSICTSH HH-
TCHCHBHOC  JIHHAMHYCCKOC  TOPMOMEUHE JIBHIA-
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Pue. 17, Fig. 17,

The inching turnover of the spindle is per-
formed on the lower speed of the motor irres-
pective of the position  of the speed-change-
lever. In this rewime, the motor is connected by
contactors B and 1 K or H, 1 K and KM Into a
six-pole star. The inching turnover is performed at
a reduced torque of the motor, as the voliage
supplied to the motor is decreased by the
series resistors 61R :-62R in the circuit of each
phese of the stator winding. Owing to this, a
greater  smoothness  of  spindle turnover is
achieved, and the current broken by the contac-
tors Is reduced.

Intensive dvnamic braking oi the motor
in either direction is used 1o stop the spindle.
When contacts B and H are disconnected the
power  supply  circuit of the motor  stator
windings and the time relay coil Y. I B. are
broken. After the voltage relay 2PI1 has been
disconnected, stator KT power  supply circult
is closed, thereby  closing its  power contacts
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Teas B oGonx Hanpapieruss. [TpH OTKIOUEHHA
konTaktopos B 11 paapuisaercs nenk 1MTanHs
O0MOTOK CTATOpPA ABHIATEIA H KATVIIKH  peae
mpevenn 4PB. Tlocae  orkmioneuus peae Ha-
npaxernst 2PT], saMmwmkaetess  uenn  pHTaHHs
koutaktopa KT, KOTOPHA BRIOUICT ¢BOH CHAO-
Bue  KOHTAKThI H MOAR. THGHACT K o0MoTKE
BuicWed ckopoetd (1450 o6iMuR) cratopa ABH-
raredd TOK NOUTOAHHOIO HANPRKCHHH OT Bhi-
npasmdrean 9BT. Toa acficTBHEM HEROABIKHOIY
B TNPOCTPAHCTBE MArHHTHCIO NOTOKA CTaTtopd
MOMEHT pOTOpa CTAHOBHTCH OTPHIUATC TBHBIM,
HTO H DPHBOIHT K ()bl("l'[)(l\ﬂ' TOPMOACHHIO H

octanobke poropa. [Mocae ue TCYCHUS, B )CM}_‘L
Fon

BHIEPAKI YeTaBRH pede Bpeded (1}
4PB paspusact nens nHTaHrn katvinkd KT n
OTK.TIOUACT NOCTOSHHOC  HANpsiReHHY,

Rontakiet peae spevenn 4PB gy onenn KT
myutupyroten 1L O, KoMrakrawu KHONKH
«CTOIT» 3KY, npu sron oTkaTwodennie KT we
SUBHCHT OT Bpemenn puaepxkn 4PB. flimavu-
HCCKOE TOPMOMKCHHE  JICHCIBYCT  Takxe  Npy
YIPABICHHE YCTAHOBOMHBIM NIPOBOPOTOM LUNHH-
JACI M HAYHHACTCH NOCIE NPeKPAULCHHST HA Q-
THs Ha kponky 4Ky wan SKV.

Hepekaiodenne  ckopoctd  mnnmaesast naa-
WAalOB!  (OMHCARKE MEXARHUCCKOIO YCTPOIlCTHA
AL NEPCRIIOYCHHA HHCeT GOOPOTOB M. HA CTP.
26) NPOH3BOAUTCH MEXAHMUECCKHM CCICKTHBINAL
NEPCKTIONATEICM ¢ ABTOMATHHOCKIM  VCTPO# -
CTBOM A8 ILIGBHOMO BRCIA 3VO4ATLIX KOJdee B
3alCHIeHHC,

ITepekTIOUNTL  CROPOCTL  MOKHO KAk TIpH
HCHOABHMHOM COCTORHHH WINHHICIN, Tak k Ha
XOAV, MPHUYCM H BO BIOPOM CAOyHae HE HYAKHO
OCTAHABIMBATL UNIHHACTL IIepel Hava om I
POKJTIONCHHS: FABKIaTE th INTHHIACIR B Hpouccee
HEPCKTIOUCHHST CROPOCTUIT OTRUGUHARTST 11 B0
YAETCH aBTOMATHUCCKH.

MopAIOK NEPCRTIOUCHHS CI¢ IV IONNR:

1) OTsoa PYKOATKH NEpCeKAOMaTeds «Hd
cebn»;

4) B CaMOM HaYAIC 0iBoAd, KAK  TOILKO
JRKCATOP PYRKUATRH BLILAET H3 QHKCHpYIONETO
THE3d, HMTVILCHASE NIPYHRHNAG PAIOKMETCS R
NPEKPATHTCH HAKATHY Ha BLiKIoMatean 2BIIC
B pesyanTaTe pa’zoMEHeTCs HEML  YIPABICHHS
cropocThiy asurarens FLIHT W, ecan a0 atoro
JABHIATEIL OB BRJAIOUCH H LINHKCL Bpaula-

and connects a direct current of 9 v from a
rectifier to the high speed (1450 rpm) windings
of the motor stator. U'nder the elicet of & sta-
tionary magnetic iieidl In space of tne stator
the rotor torgae becomes negative which brings
about a rapid Lraking and  stopping of the
mtnr After  the  pre-set braking  period

; is over 4 PB breaks the supply
ne o KT coil and disconnects  the  direct
current.

1 PB tlme  relay confacts in KT cirenit
are shanted with the contacts (normaily onen)
of the push-button *STOP". disconnecting KT
regardless of the 4PB time  scling. Dynamic
braking action alsa tikes place during control-
led setiing rotation  of the spindle and starls
after push-burtons 4 KY and 5 KY have bheen
released.

The spindle or facing head speed change
is brought about by the speed sclector provid-
ed with an automatic arrangement  for smooth
cngagenlent of  the gear  teeth {for detailed
description, see page 321

The speed  change mav he accomplished
either with the spindle stationary or on the
ran. no spindle  stopping belore e change
being requirted in the latter case as the spindle
driving motor is stopped and started duting the
change automatically.

The order of the speed change is as fohiows,

1. Pulling the change lever toward the
operalor:

a} Just at the beginning of pulling on, as
scon as the lever spring  lock comes ont of
lis socket, the inching spring  wiii be released

/[se

and pressure on the  switch  ZBIC will be
discontinued. As a  rescit, the  speed contiol
circuit for the motor DI will e broken, and
if the motor was running and  spindle rotating
by the time of pulling, then, with the opening
of the circults of the | KM and 1 PB. the
counter-current braking of the motor will be
initlated  through the resistors GIR » 63K, as
Jescrbed alove.

by Toe further pulling  of  the lever fo ils
limlt toward the operator  {around 180 deg,
from its Initial positien) scrves the purpose of
withdrawing the selector disc. Now, in the
withdrawn position. the free lurning of the



en, To nph  pasvbikannn nenn TRM o w IPB,
HAYHCTCH TOPMOACHHEe JuHTaTe 19,

) JlAJLHENWHA OTBOL PVKOATKH cHa cels»
200TKaza (Ha 180" or HCNGIHOMO Ce
Hl[ﬂ) CTYAHT LN OTBOLd CCJCKTOPHOTO JLUICKa.
B orBeleHHOM DOJTOACHIH CTAHOBHTOL BOINOA
HBIM CBOOOIHMI noRopotr Akckd. Daoxkn avoua-
THIX KOQJEC IPH 9TON CONPARIKOT CROC NMPehbee
MTOACHHC,

NOJT0MKE -

2} TMoBopoT CeneKTOPHOTO IHCKA PYKOUTKON
Aaa subopa HOBOM CKOPOCTH.

3) YcTaHoBKa PYKOATKH B HOBOE (MitKCHpO
BAHHOC TIOJOMEHHE, COOTBUICTRVIDILCE BbIODAH

Hoft ckopocTh. TIpH 910N COTCKTOPHBIH AHCK

HOCPLICTBOM  PLedHBIN  NCpu1ay,
PHUAIOER NePeBOIHT GUORH 3VOHATLIX  KOJCC B
HOBOE MOJGHCHHe,  Roria ceaekiopunil JTHes
AORICT IO VIopd, epeselldime GOokos 3akoi -
GHTES H O BRIOYHTC skeyareans TBIC Ta-

AATHC A PYROSTRY DPOIGIARACTOR 10 HooHGod

Gapatanos 1

ce PHECIH B HOBOM  nodosenis. TIp wiow
CAMMAUTOS IMIVILCHAN HPVKRHYD, i
2BIIC  mrawouact
BRAUICHHY ¢ HOBOM CKOPOCTLIO.

L. 10 -

UATES ABIUATCTL 0
B npouecce neperiCuenns CKOpocTH Clei-
JACMBE  KoJecd

ayvOoLen. 3Jra

MOUYT BCIPCTHTLCH  TOPLLAMH

HUPENSTCTBYCT IBHARCHHKO  CCICK
TOPHOLO THCRA W HPHBOIHT K CAATHIO IV T -
HOH JIPAAHHBL H BRIIOUCHHIG ABHEATC I BLKIO-
vyateaem 2BIIC,

BOPOTY REIVILCTO KOJCCA,

yepes nonTaktop Boas npao-

Kak toanko Topeil 3vOa BeAVILCro
ORAKETCH
Jeca,  not

AULILCH
KO-
PV ARHHE

nepet BITATHHON

JICTICTRHE M

CONPSREHHOLD
HMIIYTLCHO
N0 BORLET  BO  BIAJIMHY, 4 BRIKIK4ATC1b
2BIIC orkaount ABHrated b, CradHoBHIca BO3-
MOAHBIN 3ABOPLICHHE MCPCRIHOMEHHSL

Hunyaucnsil npoBopor  conepiiaercest  npi

BCOCLMA HH3KOM MOMOHTY JIBHTIATCIST,  BROFOUCI-
HOTO B CeTh yepes J00dBOYHBIC CORPOTHRICHNS

bHIR+-63R

CORPAILACTCH  HIHOU TOPHOR _i)(’)”;”[,{\ Loley n

SIRT53R. Baanolaps stonvy peshe

nporecee neperaodednst Tonkenuelit voveny

ABHUATEST TIPH HMIVILCHON DoBopoTe BCC A

AOCTATOUCH JLIST Toro, 4ToGHL IPORCPHYTL 3vG-
HATBE KOIECA, NPHZAKATLIC JApYE K JPYry Topita-
MH MOT CICHCTBHEM HMIINTLOHOT NPV IHLL

dis¢ is passible without any
clastor goars,

2. Turning the selector disc by the lever
for selecling a specd.

3. Locking the lever in selected position:
whereby the selector  dise  moves the cluster
gears to a new  position by means  of racks,
drums and levers. When o the  selector disc I8
brought 1n position, the shifting of the cluster
vedars will be completed, and the switch 1BVIC
will be actuated. The  pushing on  the lever
should be effected  until U is locked comple-
telv in ils new positon, whereby  the inching
spring will be compressed and the motor will
start running throagh the closure of the switch
2BTIC,

When speed change is being  effected, the
gears to be meshed mayv  fail to be  engaged.
This oppuses further movement of the selector
dize and causes the  coinpression of  the Inch-
iy spring and turnin: on the motor by the
switch 20811, The motor is inched through the
corttfactor B for the tirnover of tho drlving gear,

movement of the

As snon as the face of tunth of the driving
pear is positionad agzainst  the tooth  space of
the mating gear, the tooth will slip  into the
space under the action of the inching  spring,
and the motor  will  be  deenergized by the
switch 2ZBIIC. Thus, the speed change Is enabled
10 he completed.

The inching tarnover is performed at a
very low lorgue  of the  motor,  which in this
case 1s suppliel with power through the sesles
resistors 61 @ 63R  and 3IR 1 53R, Owing to
this the wear on the gear teeth is greatly re-
duced. Although the motor torque uwnler in-
ching turnover is very low, it Is quite sufii-
cient to wn over the gears urappled by the
inching spiing.

[ case the teeth of the miting
selzed by a smaller portion of thelr heads (the
manial ctiort bheing  insufficient  to complete
theic axial skifing), it may happen  that after
the inching efiected an  closure of the contac-
tor I3 the teeth will again pressed to one
another with their faces,

goars are

he

To complete the speed change in this event
there is provided an automatic arrangemerit for
the intermittent reversing of the motor (Fig. 18).




$ur. 18,
Frg. 18

Ecu 3y0lbl CIenI9¢MLIN KOJeC BCTPETHIHCE
MPH MEPEKICUCHHM XOTA G Y4acThio npodmas
IOJIOBKH 3v64  (IPHUCM YCHHIL PVKH HEel1octa-
TOMHO, YTOOB 3aBEPHIHTL OUCBOE NEPEMEUICHHL
KOJIEC), TO MOKET OKIIATLCN, HTO [PH WML AL
HOM  BKJKUCHAH  1BHEATE T KOH1aktopost B3,
NGO OVIVE DPHMHMATLOH IPYE K OIPYIY,

Jlast 3aBeplcHHst  NepoKIIOMeHHA B SToM
CAVHAC COVIKHT aBTOMATHUCCKH MepeIvIoILeecs
PeRePCHpOBAKHE JIBHIaTe s (e, 18},

Peae ppestenn 1PB w 2PB sataor npoio-
SKHTEIBHOCTE BRIIOUEHHSH AHUATEE B Kam 10N
HANPABICHHN,

OO6BMHO LT HMINVILCHOTG 1PoBOpoTa 3v06-
HATEINY KOJIEC B MPOLECCe NMEPeRTIYCHHA OKAZM-
BACTCH toctatouumy  1--2-x uanyascos.  Kak
TOOLKO  YOTPAHUTCH 1IPensaTeiBie,  3Ta  wactL
CXEMBL [VTABHOUO NPHBOT& OTKIKUACTCR BHK 0
watedes 2BIIC B nepesdioyenie 3aBepiiaetes
TAaK, Kak OMHCAHO BRILIC

"pHBO{l Hacoca CMa3kKH

Asuratean 111 Hacocs cvMaskd Mexaniisnon
WINHHL IBHOR GA0KH caMoCTOATRILHOIO YIPAR-
SJEHWS He HMeeT, a BRIOUACTCH OXTHOBPEMCHHOD
¢ nvckom  surareas wmnkwieas UL Tlpn
VCTaHOBOYHOM  IlpoBopoTe  nHHleas  {[I4H
walu) aBuratean Hacoca He pabotaer. Tlpu
NOPeKIUCHHH  CKOPOUTH  ILINHBCI Ha X0y
pafota Hacora CMA3ZKH He NpepLiBaeTced,

56
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The duration of Inching for the mutor run-
ning in ¢ither  direction is set by the time re-
lav 1PB or 2B, Usually, one or two impul-
ses are sulficient to bring  about the speed-
change inching movement of the gears. As
spon as the meshing  is conect,  the portion
of the main diive cirenit taking part in the in-
ching moton is  disconnected by the switen
2BMNC, and the speed  chapge is completed as
described  above.

Qil Pump Drive

The motor DH of the  oil pump  for Tubri-
catlng the headstock mechanisms hns no jndivi-
dual controls and is  cngaged  simeitneously
with the spindle driving motor DIU When the
spindle (facing head) is engaged In the inching
motion, the pump molor fnoperative.
During the change of spindle speeds  on the
pun the oil pump operation is not interrnpted.

remaing

Protection for the motors DWW and DH

moter  DHI and the
protected from

The spintle  driving
pump driving motor  DH  are

overloading and  short  clrcuits by the tirec-
phase circuit bieakers  provided  with clectro-
magunetic trips.

When  the  circuit breakers  operate, the
main circuits of the motors DHI and DH are

broken, as well as the cirenit  of the  primary
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Jamnta newrateaen AU w J1H

JaUHTa IBHUATeICH BPAUICHHS  HITHEICOH
L)« npusoga pacoca oxazwd (THY) ot ne-
PEIPYAKH 1 KOPOTKIX 3AMLIKAHHA B OUENAX TH-
TAHUS QCVILECTRIACTCS  THON(DAIHLIMHA ABTOMA-
THYCCKHMH  BLIKTIOUATEIAMH € BJICKTPOMATHHT
HBINTH PACLICITHTCTISIMU,

[lpn cpadaTeiBaHH ABTOMATOB  PAIMBLIKA
WTCSL Faakible Glend raned asurareaen [T
w JUL a0 Takse e NCpBHYROR 00MOTKH
tpancopyiatopa  ynpasrendst TY. Boaarozaps
FTOMY UTKTOUAKTSS LENR VOPABICHHI  BeeMu
NPHBOLAMH . CTadka, HCORJFOUARTCR  CAMOIIO-
H3ROUILHLIA 3aIVOK TBHCATEICH noce BRII0Ye-
HHUS (‘]]Zlﬁﬂl'?llilll('l\) SBTONATO.

Mpueoa dwHeTd 322AHTH CTIHKH

VEpaBIeHHe  JIBHIATCeSOM  JTHIeT SdTHCH
CTCERH OCVIECTRIANCTOS O OAHNBIM NP PTRIND-
uatesen BITL 133, veranesiacnunuy wa 3aaneil
Clehike, JauHTa  IBHNATE 1 CTKOHeTa  3d1Hel
CTGORE OUVTUCCTRIHECTUL SIBTOMATHOCURHM B0

SNV BhikoiouaTeae 3

Mpueon noexauu

[Teamn 0 vCTAHOBOUELIC NePerCULICHASE O
TEHB CTAHKA ODUVRICCTRASIITUH 0T ABHIATC T
NOCTG-IOTO TOKA, CKOPOCTS  BPAINCHHL  KOTo-
POIG MOACT HIMCHSTLOM B AUHPOKKHNY  Hpeiedan
IVTCN HAMEHCHHS  HANPSEReHHA
ieHepaTopa.

I TR IO

B KauccTBe renepiaiony BPHMIHCH wW1€R1P0-
SALHHHL vernTeds (IMY) ¢ nonepeynbiy

windIng of the control fransiormer  TY. This
causes all the condrol cirenits  of the machine
drives 1o be disconncected, thus preventing any
sclf-starting of the motois upon  closure of the
tripped circult breakers,

Outboard bearing block drive

The bearing block motor is  coatrolled by
means of a dram switch BIT—1—133 mounted
on the end-support column  and is protected
by the clrcuit breaker 3A.

Feed Drive

The feeding and =efting motions of the
machine elements are taken drom a DE motor.
the rotatlon speed of which  is  variable over
a wide range by means of varying the output
voltage of the supply  generator.

As generator use is made of an AMM tvpe
amplidyne,

Owing to the  incorporation of deep contiol
feedbacks in the drive, the speed  range of
the teed driving motor may  be varied  to ob-
fain Hne setting motions and  sequired rates
ol feed.

Rapid triaverses at the maximum  speed of
the motor are  obtatnel by the non-uniform
weakening of tiie magnetic flux in  the muin
poles of the feed motor at maximum  voltage
on the amalidyne,

To obtain a wide range of motor speeds in
the G--M system (Fig 200, provision  should
be made for seducing  the action of the iner-
tia factor in the diive, nonlinear characteristics,

HOJC. as well as residual magnetizatton of the gene-
Yousumess MY D
Pttty W el B
i
A H2RQH 1 1 2 B2 o L
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L
D, 19, Fig. 19,
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Gy, 2 Fig. 20

Doaarogaps npHMeHedlo npHooia ¢ rayoo-
KHMH  PUIVIHPYIOILHMH OORaTHRIMH  CBHBSMH,
AHANAZ0H HAMOHCHHA CKOPOCTH IBHTATEIs 1o-
Al 00eCneuHBACT NOAVECHHE TOHKHX yeTaHo-
BOYHBLIX [epeMelle i i HeoGXoIHMLN npeie:
J0B [ofan.

BricTpbie vETAHOBOUHLE TICPCMCUICHHS  NpH
HanBuILULCH CROPOCTH JIBHEATCIS LOCTHIA10TCH
HCPABHOMOPHBIA OCTA0I0EHEA HOTOKA TVTABHLEN
NOJKICOR JRKCaTe I8 HOAUH  [IPH MAKCHM AL
HOM HANpaKeHuH reHepatopa 3MM.

SIS MOAVHEHHS JUNPOKOTG THAITA30HA H3Me-
HCHHS  CRODOCTH  ABHraTe st B cHeteme 17201
(bur. 200 HyHKNo  VYNMEHBLWHTE BIHAHHC  HHCp-
LHGHHOUTH  fIpiBo1a, NAPAKTC-
PHCTHK, BIHAHHC OCTAaTOUHOID HAMATHHUWBAHHA
reepatopa, HATPYIKK  TpHBOIA,
HeNOCTOHHUTRA NCPUXOLHOTY CONPOTHRICHHAN
METOK, HeCTAOHIBHOCTH S16MCHTOB CNeMId BOs-
Oy #denns. Tak, HanpuMep, Ipd MGaLx CKopo-
CTAX ABHCATEH N lCHHst HANPAXKeHHS B IJaB-
HOH UeHH IIPH HAUPVIRe K OCTATOMHOC Halipsi-
Aende MY sorvr v 20 230 pax npesuwatn
3. )L C. asurateas.

HETHHCTHOCTH

HAMCHCHHS

YMeHbllcHie RIMSHUE 39THY drakTopus obec-
MEYCEHO B 3OMKHYTOR CHOTOME aBTOMATHYECKOIO
PEPYIINPOBAHHA CKOPOCTH ¢ BBICOKHM KO3 dH-
LWHEHTOA YoHIenns (e, 19},

rator. load fluctuation in the  drive,  drregular
transicnt resistance  of the  brushes, and un-
stable compoenents of the excitation circuit, Thus,
for instance, at low speed of the motor, the
voltage drop in the main  circuit  under load
and residual voltage of the amplidyne may ex-
ceed the e, m. {. of the motor by 200 to 30 times,

The reduction of these  adverse  actions is
easured by a  closed-loop  antomatic  control
svstem with high power gain (Fig. 19).

The main conlrol compoaent in this system
s the negative rate deedback  enveloping the
whole control system.

lu order to amplify the
hack signails use is made in
auxiliary thermionic amplitier. The ditference
of putentials of the control signal  and rate
feedback s'gnal 1s applied 1o the amplifier [oput.

As rate feedback source use is made of a
DC tachogencrator connected with the feed
motor shaft through a belt  drive. The voltage
across the tachogenerator terminals at perma-
nent excitation Is proportional to the motor
speed.

control  and feed-
the system of an

The amplificd signal from the output of the
thermionic ampliiter Is supplied to the ampli-
dyne control windings 3MY ; TN
connected in  opposition to  ecach other. This
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Taannoit peryanpylolneli ¢BA3bI0 B A3HMHOA
CHCTEME  ARISETUst  OTpHIlateapiian  oOpatHan
CBAIL N0 CKOPOCTH, ONHATLIBAKNLIN BCHO - CH-
CTEMY POIVAHPOBAHNS,

Jlasi yeMacHEs  3aldwonlero cHriatla oo
OOpATHLIX  CBAJell  HPHMCHEH  NPOMECKY TOYHLI
FACKTPORNBIA yoianTedb, Ha sxod yeuauTes
NOAACTSR  PATHOCTL  HAMPSLRCHIS  34,1A101ET0
CHPHAME M CHIHANA OBPATHON CBI3H o CKOPOCTH.

B ravectBe HCTOUHHK: oOpaTHOH ¢BA3M 1O
CKOPOCTH HENMOIBROBAH TAXOICHEPATUP NOCTOHH:
HOLO TOKA, CBA3AHHLIE © Bajos JIBHEATeas Ho-
Zaun. Hanpsaenwe rtaxorewepatopa Iipi no-
CTOAHHON H()l()‘_\')l\'_'ll'“llil H[)(lll()l)lll!(')lfél.‘llxll() CKO-
pOCTH JIBHTATCTH,

VCHACHHOU HanpsiicHHe ¢ BRIXOAA  3J0K-
VCHANTES oty nder  Ha 0OMOTKH
vipapieHds  IMY d—w—ald BROI0YCHHME
BCTpeado Lo notoxy. TTpn vrom na sikope MY
NOSIBSCTCH 390 L €., COOTECTCTBVIOULaS salaM-

TPpOHHOTO

HON CKOPOCTH,
B coyvuae
LUIAHHOIO 3HAUCHHA,

OTKJOHCHIST CROPOCTH  EBHTATC A
CUOOTHETCTBEHHO H3ME-
HAE TN i1 HANPSiACHDe TAXCTeHOpATOpRa, a, ¢ce-
AGBATETLHD, H O HANPAARCHHL HA BXOIC VYOHARTE:
29 MY TUR KaK HAlPSKCHHe  331A10001ero0
CHIEQ D 019 BROPaRHGH CTylIeh CKOpPOCTH He
veHsersn, leflicTBHe oGpaThol cHs3 Hanpan-
JeHG R NGUICPHARAHIED  3C1AaHHOTO  3HAGCHHS
BPAULCHHSL LRI TE No1auH

St toro, 4ToOB HA Beest AHAaNd3oHe H3Me
HEHHA CKOPOCTH BPAULCHHA JIBHTatesn
HHIB VCTORMHBYHK PadoTY CHOTEML M
SHMEE TOKAZATCIH KaHeCTHa POTCKAHHA Nepe.
NOAHGIN NPOIECCoRB, B CNeAY BBeledu  coely-
LM JOCOTHHTETBHBEE, Tak RASHBACMBIE «I'HO-
KHeR 006DaTiple CHsIm.

uT

CRODUGCTH

abecne-
Heohx0-

1. Odpatnas ceu3b MO HIMEHIHWIO  TOKA
nonepedHod uenn IMY.

Sl stoR ueam  caymit o rpatcgopmatop
2TC, nepBHYHA QGMOTKA KOTOPOTO PHCOETH-
KeHa K LleTkas Nonepegioin uend 3MY  (Baa-
Mol nepeMLIUKH), a4 BTOpHYHLIC oOMOTKH H0JA-
HEl Hd  CCTOYHBIC CICHH BHIXOAHOTO  KACKA1a

VCHAUTE TS,

2. OGpatnas CaA3b 110 M3MEHUHHIO CKOPOCTH
(VCKOPCHIKY) BHIATCIA OCYUICCTRINCTCA Hepes
rpacopaatop 1TC, nepiHunas oOMOTRa Ko-
TOPOIO HePLs ,‘1()[‘J£llil)llli()0 CUI[p()THH.‘l(‘H_H(‘. 1IIPH-
coesdHCRa K AKOPKY TANOICHOPATopa, a BTopHY-
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results in e, m. f. generated  in the  armawge

winding of the amplidyne, which  correspouds

1o the set speed.

If the motor speed is deviated  for the set

polut, the voeltage on the tachogenerator chan-
ages accordingly, and cocsequently, 1he voltage

on the inputy of the thermionic  amplifier and

the amphdyne changes too, as the  poteotial
of the control signal  jor the  selected  speed
is unchanged. The action  oi the  feedback is

directed toward  maintaning  the  feed motor
speed at a set point.
To ensure stable operation of the  contrul

system over the eatire range of motor speeds,
as well as durning transients, the system incor-
porates some additional, transient  feedbacks.
1. Current feedback for the cross circuit
of the amplidyne.
Emploved for tais parpnse is the transfor-

mer 2TC, the prima:y of  which is  conoected

to the cross  rcuit brushes ot the amyplidyvne
pley

tinstead of conmection strap), and  1he secon-

daries are connected to  the  erid  clcnits of
the amplilier output stage.

2. Accelerution teedbuck is eifected through

of which s

of ihe ta-

chogencrator thiongh a series resistor, and the

the trarsiormer 1'TC, the  primary
connected to the armature windiog
sacondaries are connected to the grid cireuits
oi the first stage o the amplifier. The capaci-
tance in the circuit of the transformer primary
winding 1TC—1 creaies an additional trangient
feedback as per acceleration derivative.

The 210 is in-
tended for amphiving of the rate

thermionic  amphiior (Fig,

the action
and transient feedbacks.
The amphiier used [ this system is a wo-
stage DC amplifier.
48 tooam éea mpentocies
The trst stage enplevs a  donble—triode as
a balanced voltage gmpii"cr. The second stage
douvbfe Tico '

employs beam—pomtotes and §s a balanced cur-

rent and gain amplitier,
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HBWE 0OMOTREH BRIKHEHB B CuTounbie Benn 1 ro
Kackata venanreas. Haoniukde eMkocTH B _uenu
nepsuyHoi odMoTki  TpaHcdopamatopa 1TC-1
COa3aeT  LONOTHHTETLHY K IHS_K_}E?__‘L@M‘IO
CBA3L 110 HPOH3BOAHOH OT yCKOPCHUA,

IAEKTPOHHBIA VeHaHTC I (e, 21) CIVRHT
A% VONIeHHA CTEACTBHA OTpHIATEILHOR odpart-
HOR  CHS3IL 110 CKUPOCTH H IHOKHX {TIPOTHBO-
KOJIe0AaTeALHBIX ) 0OPATHLIN CBA3CH.

TTPHMEHACMIME  VCHARTC L ABISETCH 1B X-
RACKEANLIM  YCHIHTETEM NOUCTOHMHOI), TOKA.

) WA

YYe bbb eIt

THepshiil KacKal colpiH Ha HeRHoM—pHORL,
Kak OATAHCHBIA VCHJIHTE L HANDHKEHUA,

Bropoit nackaa sBwnogaHen na e
AOTAT H HBTACTCH GATAHCHLIM VOILTHTEICM TOKA
H MOLHC

ANOL . HATPY3IKOR BTeporo Kackala c.y-
AT BL KOOMHLIC  OOMOTKH  yIpaBIcHHs
IMY A TIMYS, BrAOYCHIKE  BOTpEUHO N0
NOTOKY, CO TETOMY AHOAKBLIME TOKAMI TaMIl
BTOPOID Kdc

Baarodaps npHatenernio GATaHCHOR  CXeMbl
VCOHICHHSL Pe3yILTHPYIOULHA HOTOK 01 00OMOTOK
IMY AT IMY3 npu oTeVICTBHH HATIPSIKCHHS
Had BXOJAE VCIUTHTOOSE PABUH HVIK, T. 0. Mepes
KaM VIO OOMOTKY NPOTEKAET B Pa3HuN Hallpah-
ACHHAX _Z;I}JQ;',‘"‘&,‘}{’,J“““”“”" TUK.

Mpi BETIoTeMtn HANPSAKENHS Ha BXOL YCH-
JUTEAS TOK B 0AHOR H3 0OMOTOK VIPABJICHWH
IMY BospactacT, 4 B IPVIGH  YMEHHUIACTUN,
NPHUCM PA3HOCTL 3THA TOKOB TeM  BblUIe, HeM
HOILUIC  VCTAHOBICHHAN  CKOPUCTH  BPALLCHHA
ABHTATEIN.

Pervaupvioniee jeiictawe o0paTthol
Mo CKOPOCTH BHIPAMACTSH B TOM, MTO BIHSHWE
BHEUIHHY  (haKTUPOB  Ha CROPOCTL  Bpallenus
ABHTATCAR APH padGoTe NPHBOLA BLI3WBaeT He-
HPOPWBHOL dBTOMATHHECKOU H3MOHEHHT Hanps-
JKCHHSL TONOTCHEPATOPA KA BXOIC VCHIHTE A,
4 CJeJOBATEILHO, H PCTY.IHPOBAHKE PU3y.IbTH-
PYIOULCrD HOTOKE BO3OVALICHHH T[eHepaTopa oT
oOmorTor IMY -3¢ nanpanaeHioc Ha
noLjlepanne  NOCTOHHCTBA  VCTAHORICHHON
CKOPOCTH jisHTaTe s, locToHneTBann  Ga.TaHe-
HOR CXCMbI VCILTEHHS SBISIOTCH TAKAC MVHBCTBH-
TEILHOCTL YUHIRTETS K HOJAPHOCTH  BXOAHOLO'
HANPORCHHA W TTOHHARCHHE ©TO qyucrumv.'wno—.li_
CTH K ROJCOAHISNM HANPARCHHS AHOIHOIT 1enu.

Pasiuue B XApakTCPHCTHRAX  ONHOTHIHBX
JdaMO, & TaKme PasiiuiHe TOKOB HOKoS Npersr-

CBHIH

FRudoe

60

The plate load for the second stage are the
high-resfstance  amphdyne control  windings
IMY —Lamt=My=dt-connecied In opposttion
fo the flux created by the plate currents of
the valves In the second stage,

Owing to the use of this balancing ampli-
fication circuit, 1the resulting flux from the
windings MY - 2-and—3M¥ =4 at no voltage
at the amplifier input 1s equal to zero, i. e.
equal currents Hlow  through each of these

Sindings in opposite directions,

On application of a potential to the ampli-
jier Input the current incrcases in one of the
ampldyne control windings decreastng in the
other, the difference of these  current  being
the higher, the higher is the preset motor
speed.

The control action of the rate feedback con-
sists in that the action of external factors upon
the rotation speed of the motor with the drive
runping canses continuous and  automatic va-

of
amplifier inpu,

riation the tachogenerator voltage oa the
regulating
the resulting excitation flux from the windings

IMY —tamt3My =3 toward main-

taining the preset motor speed constant

and consequently
directed
at a

balanced

level, The advautages of the ampli-

fication ctreuit are  also the  sensitivity of the

amplitier to the polarity of the input  voltage
and its being unaffected by fluctuations of vol-
tige in the piate circnit,

inherent in characteristics
different

obtaining

The differences
of the same typa valves and quies-
cent currents in them prevent  from

of thetarms in he balan-
ced amplitier. Therefore, both at initial setting
replacing
valves) it is nzcessary to hialince the amplifier

made in

absolute svmmetry

and in operation (as well as when
oatput. For this parpose, provision is

the amplifier for  variable  balancing  resistor
R -10,

The milliammeters installed in th2  circuits
of the windings 3IMY-=2amt—3¥W¥Y=tare in-
tended for checking the balancing of the amp-

]iifcr when adjusting or replacing the  vaives
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abcoIoTHOR
Oatancioro vewanteas, [lovtoay, kaw upn nep-

CTRVCT CHMMETPHYHOCTH 110y~
BHAHOH HiL100IKe, Tax H OB VOJIOBHSIY 9xclavaTa-
HHK (@ TaKAe NpH o CMede cgasn!)  Tpedveres
Oatancuposra yveusuress. L store 5 venau-
TETE DPEAVEMOTPEHO DA TAHCHPODBONHOC [ICPLMEH-
Hoe conpotns.acHie R10.

MutavasnepMerpsl B wenax  o6MOTOK
IMY A+ IMYT caymal 108 koHTpoas 6Ga-
JdHCHPOBKH  YCHIHTCIA  NPH HACTPOfike WM
CMEHE JanIL

Mepol noswiienus kavecrsa paGoTel yCHIH-
Teaq:

Uy JLan noswimenis cTabuiLiocTH  padoTw
YOHIHTCAA NATAHHC aHOHOH [eNH W HAKAI0B
JAMIT VCHIHTE HDOHSBOIHTCL 0T 2 10KTPOMal-
HHIHOTO l"T}H-?Hf!HZiIiTU[HI HallPpsiAaehHi.

2) Tlurenwe waxasa dzan Lro w 210 kac-

Kda. l0R (}k‘)r'l!.l(’("l'f!flﬂ(‘TCH OT PRaleiLHLIX 0OMOo
TOK T}JH][L‘(IJU]]\'la'l'()[);l‘ HTO  ITOBLIIACT  HA 0K
HOCTH pal’;ml,l VOHIIHTCS, TaK KK IPH 5ToN
HOKITTIOUACTCH  BO3MOMHOCTL  [OARTEHHH Hanps-

HOeHHA MOALY RATOTOM -H HHTLIO Hawndd JTAMIT,
HPeBBIHU A0 e JAQNVETHMOC AHAYeHHE,

1) Ha padory vewasmeas noctosmimoro toka

MOTNT BIHATL  «HE80 a2 (VICBBAHHICCRHE W
CRROUTHBIC JTapasiTine cesish 0 dopya Kpu-
BOH BNOJIHOIO Hanpsaenus. L OFPAHHYeHH T
lleperenol  cocTapidiouien, HANPAMCHHe  Ha

BXOJC VCHARTE S, I%}'(lliﬂBl:lL‘ H FAKOPHBIC VG- |

SUalliH 'IE!.\”I(‘l{t'[)éi‘l’ll]‘!é! CECLEHL K MHHHMAY MY

Ha BXo NepBore kacsalda NO12eTesS  adre- |
OPAMUCCKAS  CVNMA HALDPSIACHIIT 33.131001¢10
CHIHAMA  [UT HEeIABHCHNOUO POTOULHRA), AecT-
Koft ovpritaTesbhoil oGpatroli ¢BiaM no CKOPO-
CTH (uT Taxoredeparepa), ruOkoi, OTPHILATE L )

HOML 00paTHOIT CBISM 1O BCpBOR 1 BTOPOIL 11po-",
HIBOIHOM 0T CROPOCTH (VO BTOPHUHLIX m‘).\:(m‘mg

“MpoTHBOKOaeDATCALHOr Tpanctopyatopa 1TC).

Ha Byod Broporo kackaia Nolactcs pLixoI-

HADPSACHHC  NePBOIO Kachd1a 1 FHOKaS
OTPUIATCILHEH BOPATHAL CB33E 110 WA3MCHCHHIO
TOKd B rionepeddoi wenn MY (co sToprunbiy
00MOoTOK Tpancopuaatopa 21C).

HOe

Measures taken for better
the amplifier:

1. To increase the stability  of  amplibier
operation the plate  and  filament  supply are
taken from an clecivmagnetic voltage stabilizer,

2. [iament supply for the  wvalves of the
Ist ard 2red stages is taken from separate win-
dings «f the transformer, which  makes 1he
operation of the amplifier  more  dependable,
This 1s ensuted by ohviating  any possibility
of an excessive  voltage  appearing between
cathodes and filaments of the vaives,

VA es nithe

whHich

operation of

. e £ P '
F—the—tHaments oot

SEVIPLPIVII FLY] B . WU TY SPIY
THH et trir =4

. F
SE g YR e

of the

4. The operation DE amplifies may

he sffccted by interferences  (such as galvanic

and capacitive couplings}) and by the form of

the irput voltage curve, To  restrict the valee
of the variable componert, the amplifier iput
ard armatuce

voltage, as well as the zig-rav

fluctnations of the redyced

to a miniimum,

tachogenerator are

The input  of the first stage is  supplied

with an algebraic sum of potentials consisting
ofr cortrol sigeal (lom a seperate scusce), ne-
vative direc rate jeedback  tirom the taclove-
rerator), and tegative taansient fvedbaek as per
the Istand 2 nd ra‘e derivatives (from the secon-
dazies of the anti-*luctuation transformer © T
with

stage s fod

first

The ifnput oi the seconmd
the output voltage ol the stage andd the
negative traasient current feedback of the am-
plidvne cross circait {taken from  the secondy-
ries of the transiormer 2 TC).

When the signal s anpliecl to the amoli-
tier input, the circuait opergtes as follows.

it the signal l;u;;;oi)gh a palvity thae the
grid of the leit detede i1 the Srse

positive

stz haw a

ferement of poteatial  and the right

o1e has a negative incremed,  then the plate
¢ = Pentode Il .

cuarrent of  the left Hvr; will increase while

. Pentode o :

that ot the right ttode wiill d rcrease This cau-

ses a decicase in the potential diop  on the



Mpy nozawe cirHala Ha BXOA YCHJAHTEIs
eseMa pafoTacT CAIVIoUMY ofpaisos.

Ecan no. mpnm n, CHIHATA TAKOBA, YTO (€T
Kd JICBOTO rrmn:x mpunro KarKada HMECT Tio-
JOKHTE ThHOE, 2 npaBaro -q-rm“ra
natebitoe npupdlumut&odmnpnmomm TO @HO1-
HBIfi TOK .1¢BOTO BOILACTACT, a aHOIHWLIN
TOK NpaBoro % vaenbmigered., Coelona-
TCIbHO, YMEHLIWIACTCA MAICHHC HANPAMEHHS Ha
CONDOTHBJICHHH NDABOr0 NicYya  aHoHOH Ha-
FPY3KH 1-ro KACKdda M VBCTHUMBACTCA HA €O-
NPOTHBICHHH J€BOT0 MJIeYa,

Mex1y anozamu gami l-ro kackalza no-
HBMTCA  PAIHOCTL 1OTEHIIMAIOB, KOTOpad npH-
KA IBIBACTCHA K BXOJIHLIM (‘()Hp(JTHB.'l(‘HHﬂM 210
Kackata. 1lpM s1oM  cetka  JeBoro  neHTodd
NAINYACT OTPHLULATEIBHOC [IPpKpatleHHe, 4 CeThA
NPABOro NCHIOLA  NOJOAKTEILHOE TIPHPateRte
HOTCHIN AT

~ LS

CCTRA OTPH-

NITHT — B
aéMerTRe M A —woapaerser—B-  pegvasTate
OOPAIVETCA PASHOCTE  AMOCPBUTKOE  06MOTOK
MY, xotopast  obecnequBaecr  NOLICPKIHHC
34 1THHHOH CKOPOUTH.

Paspsanpic  CONPOTHBICHHR,  BRJIIOHCHHBIC
NapalIcILhe  06MOTKaM  IMY 4 13,
NPEIOXPAHAT 3TH  o0MOTRH OT nipofost 1pH
BOJHHKHOBCHHH TICPEHANPSIAKCHHA.

g MOBLILICHHS YCTORYHBOCTH M VMeHblIE-
HHH  THHAMMMCCKOR  HOIPEUIHOCTH CKOPOCTH
HPHBU1A BBCICHB THOKHC NPOTHBOKOIeHATE L -
HEIC OBPATHLIC CHIH TI0 H3MCHOHHED TOKR B 110-
nepedHod e 3MY  (nponopuHoHaibHo  Bbl-
XOAHOMY HANPAXCHHIO 3MY), 1o veKOpeHHID
ABHraTeas ¥ no 2-f 1IPOM3IBOJHON  HiMeHeHuy
CKOPUCTH. -

O0paTHaA CBA3L 110 HIMCHENHIO TOKAa B NOo-
NEPeuHoil LlelH TreHepaTopa OCVIIECTBINCTCR ¢
nomowslo Tpanchopmaropa 2TC, nepwsiynasn
00MOTKd KOTOPOI0 BKJIIOUCHA MCA1Y UICTKAMH
nonepeunoit wenn IMY. Broprunsic  06MOTKH
sToro TpadcdopMaropa 2TC-2 n 2TC.3 Brno-
YCHBL Hil BXOL BTOPOIO KACKALd VCHINMTEIA,

IpoTuBokoedateavian oOpaTHas CBdA3L No
VCKOPEHII0 OCVIRCCTBIACTCA ¢ MOMOUIbIO Tpéi-
copuarapa 1TC, nepruuynan 0OMOTKA KOTOpO-
ro Hqepes J0GdBOYHOE CONPOTHRICHIE O TR -
YEHA HA HAlpPHACHHC
resepatopal. EMKOCTL, BKIIOVOHHAY
HO coupoTHBIcHHK B lenn 1TC,

AATHHRA CROPOUTN {Traro-
l]apa.'l.'[(‘.’lh-

ocylecteager
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oi the first-stage
the resistance

resistance of the right arm
plate load, and an increase on
of the leit arm.

The resultant potential diiference  hefween
the plates of the flrst-stage valves Is applied

the Input resistors of the secojd stage,

2 ocooe

whereby the grid of the left pem«i\ will re-
ceive a mdgjl[ve increment, while the grid of the
right gca-m&a will get a positlve increment of
potential.

B

114,

g

r . N
\.% -

e . Finnally. a diffe-
rence of ampere-turns is created in the ampli-
dyne windings. which provides for maintaining
the preset speed at a constant level.

The discharging resistars  connected in pa-
raltet with the windings 3IMY -~2-andadt—st
protect  these windings against tarn-to-turn
short circuifs when overloadings occur.

Tuo increase stability  and reduce  dynamic
faults in the drive speed. the control  svstem
incorporates  alse  anti-fluctuation,  transient
feedbacks as per curreat variation in the cross
circuit of the amplidyne (in  proportioa to the
output voltage of the amplityne), acceleration
feedbacks, and those as per the second deriva-
tive of the speed change.

The feedback as per the

of the
the transiormer 2TC.

connected  between
cross circuit.
2TC—3 of this
input of the

variation of cur-

rent in tha cross circuit generator is
effected
the primary of which
he brushzs the amplidyne
The secondaries 2TC--2 anl

tronsformer are connected to the

by means of
is

of

second stage of the amplifier.
The anti-fluctuating
is achieved with the aid of the transformer 1 TC.

acceleration  feedback

the primary of which is connected  through a
series resistance to the tachogencrator voltage.
in parallel to the
TC eifects the

fecdhack as per the secoud derivative of speeld

The capacitance connected
resistance in the circuit of the
variation, thus making  fer
of the

greater sensitivity
and effectiveness anti-ituctuation jeed-

back.




obGpatuyio CBsi3b Do RTOPOH npom3sulioil Wi
MCHCHHS CKOPOCTH, NORLINIAN UVBCTBRTCILHOUTH
H 3P PeRTHEBHOUTE HDOTHRBOKOSEDATEILHOR CBILIH.

Bropuaune odyarsn 1TC2 o ITC-3 Bra0-
qeHbl 1A Bxot L-ro wackala, uto ofecnounBaet
BLICOKOC  VOHTCHHC JCHCIBES  TRpOTHBOKOe64A-
TeILHOM OOPATHOR CBI3H N0 VCKOPCHHIO.

BropHubble 00GMOTKH Ra/hkT0ro IPOTHBOKO.IC
OaTedbHoro  Tpancdopratopa  chasHpoBant
MeATY coOol o WYHTHPOBARM CONPOTHBICHHA-
MH CeTbIO HOI00PA ONTEMAJILHLIX 3HAUCHHIT
MOCTOAHRLIN BPUMEHH 3TN KOHTVPOR 0ODaTHOH
CBAAN.

OrpanrucHie TOKd [TIBHOR MEIH 1IPH 1M CKL,
PAIOHE H TOPNMKCHHH ABETATe e NoZayk tpo-
HAROTHTCH NacpeIc rBaM ABTOMATHUCCROTO
VCTPORICTRA, COCTORUWCTO H3 BYX CTaOmIHTPO-
HO,

JeleTtore veTpolcTBAE CBOJHTON K CpaBHe.
HMIO  A1CHNST HANPSKCHUST Ha KOMIICHCAIHOH-
HOH 0OMOTKE NPONOPLHOHAILHOIO ©1dBHOMY TO-
KY ¢ ITOCTOSHHBIY, HAUPAACHHCM, VOTAHABIHBA
WU [Topor  cpadarstsands.  Hlanpstkendey
CPEBHCHHI B VCIPOACTBe OUPDAHUUCHISE TOKJ $1B-

ARETCA DAICHHE HANPARCHES Ha CTA0HTH1pOHQ X

CPpaBUHBACMULIG  HANPSDKCHHS BKJIKOUCHL
BCTpOeuHO. BaaroIapa oMy HalpsKeHHe ¢pas-
HEHHSA HCO BINSICT HA KOMECHCAIHOHNHVIO 0fMaT.

The secondary windings 1 TC—2and 1 TC --3

are connected to the input of the first stage,
which provides for effective action of tie anti-
fluctiatirg acceleration feedbnck.

The sccondaries of each aoti fluctnating
transformer are  interphased  and shueted by
resistors so as  to obtain eptimnn time cons-
tants for the dezeribed feedback cireuits.

The function of the deviie amounts to a
comparison in voitage  drovs on the compen-
sating  windings.  proportional  to  the main
current, with e sabile voltagse which gets the
tripping thiedhold.

The comparative vohage in the current
limitter device is  the volitage drop on the
voltage stabiiizing tubes,

The compared  voltages  are connected in
series opposition therefore the compared vol-
tige does not cliect the compensating windings
(fig. 22).

Should the voltage drop on  the compen-
sating winding  excecd  (due o build up of

current in the  main  circait) the  comparison

Ky (. 22).
P

Pur. 22

Ecel 1aeHHe nalpsKens Ha KOMICHCA-
LHOHHON 0GMOTKC TIPCBBICHT  {BUTOCTHHE  BO3-
PACTAlNA  TOKAa  TJaBHOR  LeUH) HanpsokcHpe
CPABHCHUA, YacThL TJaBHOID FOKA  HOTCYer B
O0X0]T KOVACHCAUHOHHOR 0OMUTKH Hepes compo-
THBRICHHe cpasHened. [Ipu pasroHe jaBHiareas

) LY

INY

Fig. 22

voltage, part of main current  will by-pass the
compensating winding  through the comparison
resistance. Duaiing the  acceleration of the mo-
tor this cmrent ovpposes  the reseliant excita-
tion current of the amplidvoe (from  the win-

dings MY —bead-3M¥Y—-3), thus counterac-



STOT TOR

HANPAB.TeH

HABLTpCUY

OUEMY TOKY Bo3OvAIeHHA MY
MY 4T, 1pOTHBOZEACTBYA HAPACTAHMIO
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‘bup 33, Fig. 23,

ting the build-up of the flux, while the action
ui the compensating winding is weakened, in-
creasing thereby the demagnetizing  action of
the amplidvne  armature  reaction. Qwing to
these conditions, the acceleration is being per-
formed at constant, maximum  permissibie in-
tensity of current in the main circuit.

The  current-restricting  arrangement  func-
tions irrespective of the direction in which the
drive is accelerated,

During  braking the current in the main
circuit {s restricted by opposing  the decrease
of the amplidyne excitation current. Apart from
this, the genecrator is excited additionally by

the armature current  induced by  the e m. f
of the motor  by-passing  the compensating
winding,
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YIPABJAFHHE JNBHXTHHE NOJAYH

ITa  raganom
UMK LHOR 0a0Ke CTARKA, HHOMCIHICHLL  coe-

NVIIL1C, Pacloa:Re o 11y

AVIGULHC OPFaHel #5CKTPHECOROTO VITPABICHIS
JRBTGTCACM EPHBOLE N0 a0 1

1. Bapuatcn ckopoctel Boiadk  (pachiaio-
ALCH HA HePeIein RPLilika) .

T2 Kpongw s BRTIOSCENS DoLadn B aHo-
BX Hanpas ey (R 9K) 1oLt ocrarorku
upusoLy (1K),

3. KHONKH 110 BRIOUEHOS VUTAHOBOUHDIN
$12K 1 13K) w Oplerppix (1010 | TTR) nepeve.
HLCHHMIT NOJABHAHBIY  opralicy CTaHKa B ofoHX
HAIFIBICHHAX,

Hpusoa nogaun bl Lo Beex o1Bi A -
HHA Oprados cTatika. BoiCod toro wan mporo
OPrada NPOH3BIIITCH  PYRKORTRAMU, MoK o
HOLLHMH COTBETUTRVIONLHY '}‘IE!CTI\H LHHUNMATH -
HECKCH TG N HPHBOY.

FLanpasacune  anismenas  onravron crasa
A HOTAYN O VOTAaRCBOMN BN ICpeseileilnil
wtaetest apoaesvronnoied peece B ow T
KOTOPLIC BRIKMGHOTES HVCKOHLMH RHOTRGM
TTPH BETI0OCHHN 00200 TOBPUS D B0
wieren pede DT aepes mrapaainoe pasos.
RV RONTART  wotoparag Ho coOeTRCIHL
OTOKKON TAKT  BRIOYACTEN e lléflllldﬂ.".'. Hiis
TEB twon TT-HD . nocseames voraorast i 1ioacH -
HBEE HOCTE TIPEKPALe TS Ham a2 [IVCRO-
BAI0 KHOIKY, '

Mpu ocranopse  noday KHeltkofi «Cron»
cerealogactes peae BB (-t v T akons
TANOFEHUDATORA NOIATIOHACTCA Ha BNOT VCHH-
TeTs, MHHVI HelH HCTOWHHKa 3aT1amolcro  Ha-
TTPAACHES. FHanenaeren TopsaAcHe TTPHRBO L
34 CHET Peskoly CHHACHUA 30 1L ¢ MY od-
PATHOR  CBA3BLIO [0 CKUPCCTH ¢ BbLACP/RKOR
BPEMOHH  HA  PUdMBIKAINC  OTKIOUHTOL  peae
I-3IT, npu 9toMm Dpexpatiics HHTAHHEe  VCHUIH-
T L TEnHeftes —Fopsormettc——terrress

GEFHETTITTTUT I O b o O S

L
LS TR THROTITOT RUTOPOTOT MUt T O TIrETRITY

FMRITTLIT ROHTIRTUN PUoIn H-— HOEH Y

[ I 010100 £ 4% 192 40 e 0 ) 1.0 B O 01 00 2 RS LRI EE R 08 IO H

STIPB OIS
OCTaHOBKA 1 TOpMOACHe IBOIETC I 1R

VP aBICHHR HEePCMCIHCHNAN B

HECTVIACT nocae OPekpailleiss naKaTtHd  Ha

MVCKOBYHY h'[l(J{lK'\:' B NpOTeKacT B TOM XKe H0-

VETAHOBOTHLINA
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Feed control (Figs. 23 and 24)

On the main contiol panel, siteated on the
headstock, are the following “electrical controls
for tive fead diive:

. Feed sate variator  {lacated on the front
cover of the headstoclk),

2. P'och bettons  for ceogaging
both directions (8K and 9X)  and for stopning
the feed moter (14 K.

d. Pusl Bnttoas for engaging  irching mo-
tions (12K and 13K, and  rapid  traverses in
both dnections (100 K and 11 K

The feed drive iy common for all the mo-
vable clements of the machine, aad each of
therm s engaged by respectve jeve:s.

The divectina of inchizg  and feeding mo-
tivis s controied throngh the suxitlary relavs
[T awd TEH- L by pash buttons. {'pon ea-
vagoment of a feed motion the selay 1T 100
picks upamd throongh s nozmaily-open con-
fact s d the iderlockine  contwt connects the
relay [1--B (or T1-=11) and  ensores that  the
Titter is crcrgize U aiter thie push o Dbalton s

feeds i

releasad,

Woar stopoinzg feed by pressure on the
“stop button. the relnvs [T-8 (I -H: and
1T 10T drop out, the ticihogenesator  arntre
is connected to the amplider  input by-passing
the cienits of the drivieg power  source. The
braking of  the feed  drice ix then  inliated
owing to a sharp decrease of the  amplidyne
e. m, L. by the cate jecdbaek. The relav
T=-3T1 wili diop out with a time delav, thereby
cfatting ofi the suppiv 1o the amplificr. Hhe
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The <tepping and broking ot tae molor va-
der inching motinns s elfected oo releasing
the tespectine push batton and s performed
in the sime manner as by the “Stop” button.

Bath for feeding and inching  motions the

jeed rate is set hy the feed rate variaior.



yto W

PIIRE, OCTAHORBKA  NOJTAYH  KHORKOH
«Cton»,
CROPOCTL TIEPEMEINCHHS  KaK npd  nedaue,

TdK H APH VCTAHOBOYHBIX IBHMKEHHAN VUTAHAR-
JHBACTCH BapHaTopoM.

YUPABAFEHHE BbLICTPLIMH AFPEMELIFHHAMH

Tpeoyeman cropocrs GHICTPRIX  HepeMelle-
JAOCTHIACTCH B HPHEBOIC MOBbLILICHHEM Hi-
HpAKCHHA Ha IMY 0 HepaBHOMepHMM 0C146-
JACHHEM - (BABOC)  NOTOKA  FIABHBIN  1OMOCOR
AsHrareast. L9 9TOTO HA 3@KHME CIBHraTeAs
BLIBEICHE  KOHIBL 0OMOTOK 0T Kam 1ol
HOH Naphi Cro FAaBHBIX HOTI0COB.

Hotok oxmoi nape noawncon NP BKUOME-
HIK GLICTPOTO. NepeMelUeHing  MOIRCCTLR ¢ HU-
MACTCH.

HHHA

CMEH -

Morok 1ipvrop HAPBL NOTIOCOB CONPARAEC TN
HOTHBIN,

Brawowenire owictporo NEPeMECHICHHA poui-
BOARTCS KHobkamu 10KY w 11TKY B 3asHeuyo-
CTH  OT  BbIOPAHHOIO HALEABICHHR ABHMCHHS
Ciopocty GHICTPOrO  Nepeatcierms VCTAHABIH-
BACTCH  HESABHCHAIO OT NOJOMEHHH  IHeTOK
pHaTepa.

He-

3auuta M GNOKHPOBKH B cxeMe YIPaBJeHun
NPHBOAOM NOAAYH

1) 3auwmmra JBirare’s nozaud  or nepe-
IPY3KH OCVILCCTBICHA ABTOMATHYUCKHM BHBKTI0-
4ateden DA ¢ FICKTPOMArHHTHBIA pacuenure-
SN,

2) HanpsmkeHue B Hensx vIpasIcHust 10-
CTONHHOTO (or BOaDVIHTETH) W NHTAHHE
SOHIHTCTSL (uepes CTabiIM3aTOp H BLIHPSIMHTE-
GH1 O TOSTBUIRCTCY nocde  BRJIKMEHHH
arperarta.

TUKA
TOTLK)

3) Tepmorpynua 1I-TB paspcutaer  yunpas-
deHe nodaueil ToabKo yepes 15— 20 cex. nocoe
HYCha arperata. 3@ 3TO BPCMA VCNEKT fpo-
FPETHCH HHTH HAKala .1aMIT VCHIHTEIN.

4) o 0cTaHOBRM MpHBOd4, KOrda 10ZBHA-
Wi OPran cTallka HAXOIHTCA B KPAiHeN NO.10-
ACHHH, COVAAT KOHCUHBIC BuIxTovareaw [ BIII
i 2BIU - s orpanMueHHMs Xoda WANNAEAS
sprepel» W «waidat» 1BBC, 2BBC uw BIHC--
UL OTPEHHYLIHA X0J&8 BOPNHHX H HHAKHHX Ca-
HC CTOA B KPaitHHX NO.TOKEHHSAX.
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Rapid traverse controt

The required rate  of rapid traverse is ob-
tained in the drive hy increasing  the voltage
on the amplidyvne  and irregular wedkening
{twofold) the flux of the motor main poles.
For this purpose the ends of windings of each
adjacent pair of the maln poles is extended
to the molor terminals.

OUn engaging a rapid traverse the ilud of
one pair of poles is fully removed. while the
flux of the other pair is fully retained.

Rapid traverse is engaged by the push
botton 10 K¥ or 11 KV depending on the se-
lected direction of movement. The rate of rapid
traverse is set irrespective  of the  position of
the variator hrushes.

Protection and interlockings in the conl-
rol circuit for feed drive

1. The feed motar is protected against over-
loading by the circuit  breaker 5A  fitted with
an electromagnetic trip.

2. Voltage in the DC control circnits {(from
exciter) and the amplifter supply (through stabj-
lizer and rectifiers) appears only after the mo-
lor-generator set is engaged.

3. The feed control Is allowed onlv 15—20
secomds after the MG set 1s started. This ig
necessary to enable the fllaments of the amplt-
fer valves fo be heated up and is effected by
4 group of thermal gelay 17~ TB.

4. FFor stopping the drive with a movable
element in jts vxtreme positton, there are [i-
mit switches IBUI and 2BLI to Iimt spindle
travel “forward” and *reverse”, and limit swi-
tches 1BBC, 2BBC and BHC to restrict the
travel of the top and bottom sildes of the table
in their extreme positions.

5. The feeding motions are possible only
with the spindle (facing head) rotating, the
feed control being  discontinued  during the
changing of spindle speeds. The Inching mo-
tions are performed Irrespective of the spindle
drjve operatlon.



5) dpuAcnne 0340 BO3MOAHRO  TWILKO
NpH BpallenHn uimHEleas {itanwaidus). Tpu
NEePeKIOUelt CKOPOCTRl  EPHBOLA  TIHIHICT
VADABIEHHC  HOAAuCil APeKpallacTet. Y eTano-
BOUNHBIE SIRHACHHS He 3aBIostt oT padoThl nph-
BO,1a HTTHH 13,

Sl HCKIIOUCGHHA COBMOCTHLIX  [oddy CIyv-
war xoneudsle Bukaovatetn 3BID na pyaxe
proucHds ninAeas, 2BUHC na poiuare B
yenud HEAHHY canelit 1 BB na xpectosoil pyuke
i peae P w PHC TIpn srIIOMCHHN cosmecT:
VIPABTCHHS DL BeloN oo o

HEBIX IO Lan

KO ACTUH.

4 YKAZAHUA 11O 3KCIIYATAILIIL
LK TPOOBOPNY TOBANIS

Mposepka n BKAKWUEHHE 39eKTPOOGOPYaUBANNA
CTaHKy B padoty

[TpopepaeTes:

4) roToBHOCTL M
DICRTPOMOHTANIBIN PAaduT;

O) Ha e HPOBOLKH 3 CMICHHY ROPIVea
CTAIMESL CTANED,

KayedTo HCnOJHCHTA

ll]liéltllii. IMVIHTLE arperdara i
Tukolibln BCTABOK
[LTHIBKHXN

ABTOM-
BCTOHONK

H) COOTHCTCTBHY
THICURHN  BLIKIOWATCICH M
HPCLONPAEHTCCH, VREAZAHHBX

I} COCTOANHE K HCXOHOU
MEHTOR 3 CKTPOLOOPY IOBANHA,

A) ICLKATHE BHHTOUBLIX 3aKHMOL,

¢)  COUTOMHHE HI0IRIHH BIACKTPH-
YOCKHX MAIIHH, OT1ELHBIN, He CBA3ZAHHBX 41CK-
TPHUCCKHX UCHCH CXCMBl OTHOCHTCIBHO  KOPMY-
ca, 3eMJIH n Mexay coboil.  Conporusiende
HIOIAUKN JOKHO Oblte He Hiske 0,25 Mow,

SlBHratean cdasupoBanm IPH HATOTORICHHH
crankd. Ilocae noiakaouernst K ceri aorpedit-
TCAR  CACAVET  NpUBCPHTE  thasHPoBKY o Ha
MPARICHHAIO BPAaLLcHis ABHEa e
FICRTPOMAIIHRPECIO dipetars H Bl HAlo
JBREATETST HACOCA CMAZRH,

Hanpapacuie spawlcHkst arperata [101:KHO

CTPeIKe  Ha  Koprvee MY,
BPAULCHHS  IBHVATESH  Hacovs
o0CCICIHBATE IR HE
Hallpalb.(citky

3oexewe,

HOTOACHHE 9018

OOTOK

HTHBOLHo O

1o

COOTBCTCTROBATL
Haupansaenug

OCDRIO o 1auy
B COIVHAY HeCOOTBCICTRHA
!—:panlumn MAlllUH ;ii]lt*['a'['il H JIBHEIAare1sd Hadco-
Ca VKaIdHHOMY,  HY/KHO  NeDeknounTs  aswl
NHTAOWER CeTH HA BEPXHHN 3AXMUMAX BBOIHOIO

KICeMMHHEA,
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conrect.on
3B on the
on  the lowe
on the ¢ross

6. In ordes to eliminate  Joint
of teeds, there i an end  switch
spindle engauving fever. 28HC
lever  and B
endle and retavs Poand PHC.
When directiona!  feeds  are connected
simultantous<iy, the jeed drives disengage.

CAriaee engaging

INSTRUGTIONS ON MAINTENANCE OF
ELECTRICAL EQUIPMENT

Checking and pulling into operation

The following is subject

a. Readiness and good

b, Earthing cortinuity to the casing of the
elect:ical cabinet, base piate of  the motor-ge-
nerator set. amnd the machine bed.

c. Appropriate cirrrent settings of the circunit
breakers and adeqguate  juse  links, as shown
on the diagram.

lo checking:
quaiity - of wiring.

d. Good order and initial
items of clectrizal equipment.
e. Tiaht clamping of terminals.

rosttions of the

f. Insulation  of {the windings of  electric
maciines as well as that of  seporate, clectii-
cally non-connected circuits with respect to the
machine frame. earth,  and one  another. The
insulation  resistance  should not be rbelow
(0,25 meg.

The motors are phased ot the factory, but
after the machine is connected with the power
mains at the user’s it is necessary to  check
phasing once ‘rore by the direction of rotation
of the Mo set driving motor, and by the direc-
tion of running of the lubricating pump motor,

The direclion of rotatton  of  the MG set
motor should be o accordance  with the arrow
marked on the amplidyne frame. The direction
of rotdion of the pump  motor shouald
oil duiivery.

In case ol

ensure

wrong  direction  of rotation of

the MG set and pump motor, change power

leads on the upper terminals  of the master

circuil treaker.
Check the eiectrical controls  and operation
of the electrical cquipment in the idle running

of the machine.



fposepsieres sackrprucckoe vipssachie &
padera 3aCKTpoOOBOPVIOBEHHY  HA  XWJQCTOM
NOIZV CTAHKA.

YCTaHABIMBATL ILIABKHC BCTABKH Ha MeCTO
HOBKIOUATL  ABTOMATLl  CICIVET  NOOHEPCEINO,
NEPEL BKIWYMCHHCM  COOTBUTCTBYIOWCTO ADHra-
Teast. Tlepest nyvekoM ocMarpHBaeTes CocTosHIe
H TOTOBHOCTh MEXAHHIMOB  CTAHKA K HVCKV,
HAAHUHE CMA3KH X(10BLIX BHHYOB W Hanpaw.1si-
Witkx. [loceaoBate tbHOCTL  BRIIOUCHIS 5, 10K-
TpeobopyROBAHNHS CIeAYVIONIas:

a) Hssepende manpsokewnii B onenss nepe-
MEHHOMO TOKA,

6) Vnpap.aeHne
LIMTHH, L& 151,

Patiora nacoca cvaskn Tlepewmoienne cro-
pocten. ACACTBHE  3JICKTPHUCCKOT  3aluHTH 11

JBHIOTCICM BpateHmst

DIOKHPOROK.
B) Braouenye FICKIPOMAIIIHHHOIO  arpe-
raTa.

Mpusepra wanpsiseuuic B enax nuranus.
YOHGHTCIA (M0 MOHTAAHON CXCMe) 5 B Loy
BO3OV ACICHIS,

T) YUpaBaeHHE UBHACHESMU ITO1AYH B 06O-
HX HaNpaBJICHHEX  Ha CKOPOCTH  COOTBGTCTBY -
Uil 30-oif

CTYICHH  BapuaTopa,  IcHcTBHo
arpanirHTe TC  Nofa W GAGKHpoBOK  (Nolaua
BOIMNOMHL TOILKO NPH BPAULCHHH TUNHKICH) ,

A} Haseuende cxopoctn ABHraTeIa nojaun
BAPHATOPOM,

¢) ¥npanienie GWUTPLIMH HEPCMEULEHHSTM
NOJBHMHMN OPraHOB cTANKE,

O6MOTOUHHE HaHuble

The fuse links schould bhe set and the cir-
starling
the ma-

cuit breakers closed  In furn,  belose

thie respective motor. Before starling

chine check  the good onder  ard readiness of
the mechanisms for startine, as well as proper
lubrication of the feed screws and guideways.
iems of

The sequence of connecting the

elecirical equipment is as follows.

a. Se! voltages in the AC circuits,

b. Coutrol the spindle driving motor. Run
the oil pump.

Check the funclioning of electrical protecs

tion and interlockings.

¢. Connect the motor-generator set,

Check veltages in the circuits of
the ampiifier {according {o the witing diagram)

supply

and in the excitafion circuits,

d. Control the feeding motions  in both di-
rections, with the speed correspouding to the
30th step of the variator, opzration

oi the limit switches and interlockings (feeding

check the

heing possible only with the spindle running).
c. Change the feed motor rate by varlator.
f. Control the
vahle elements of the machine.

rapid traverses  of the mo-

INCKTPOMAUIHHHOTO

ycHantean IMY-50- 443

JlanMuie O0MOTOK YNPaBACHHA
Data on control windings ohm

Moo | et | e e | Comonunae
Winding 2§ woh diam. .\'um.bc.’ of Rc>lslam'v', ohin
- Ty el R

1 0,17 1600 2230

2 0,74 10 9,2

3 017, 1600 223)

4 0,17 il 600 930

69

Winding data for amplidyne 3MY—59 40D

ConpoTHBACHNE OOMATOK UETH OM
Winding resistance chm

NoGapouHue

Axkopn KouneHcaunon.
NOJAKC.
Armature Interpole Compensatlng
1.39 0.32 1.16
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JAHHBIE IMETOK MANINH

MOCTOAHHOrO TOKA

DATA ON BRLSHES OF DC MACHINES

i
Tun samuhbu

Hletkn
Brushes

Paxvep, ay

Machine type - .;\'n.'l[l}(('l |
Brand ¢ Sizes mm
NECT- 32 C3T =51 nan B0 S TX2 2
HOMYV-50 B -8 wan A0 27 o - 2K
r—i A= 1 naw 272 6,53

OBHIHE YKASAHPS 10 VXONV
A XIEKTPOOLOPN IOBAHHEM
Havingpe  GodbINONO ROGHHCCTB 210V HTOR
2 TEKTPOOOOPVIOBANKA  TPCOYCT POINVIAPHOTG |
THLATCALHOTO HYOTIOICHNS da ero padoToR,

OOCaVANBAIOIII TePCola]  Luwen
IO O3HAROMHTHCH ¢ ROKCTPVKILHeR,  pasvele-
HHOM  H 0 HESHAUCHHEM 300 RTRooGOPYIOBAHKS H
HIYUITL Cto paloTy 110 OIHCAHHID  $I1CKTPHYC
CRHX CXCM N VKAdaNHMaN DO 9RCIJIVATAILHH,

B HopyaapHbiy veaosax paGuTh yxol o 3a
FTCKTPOOGUPY,I0BAHHCY  CBUTHTUS
HOMY COOMOIEHIIN TCRCTLYOWHY NTPaBHI Tey
HHYECKOI IKCOIVATALMY 3 ICKTPOACTAHOBOK Hpo
MBGLTCHHBIX NPeNPHATAR B AHCTPVKILHIL 3apo-
JAOB-TOCTABLUIHKOR  271CKTPOUGOD V0B AN,

AGpO-

ko OU3VCI0R-

[aaewpoers padoTnl 220K poodOPy 10BAHKA

B 3HAYHTCALHOH CTCNCHH 3dBUHCHT  OT YHUTOTH

ABHratescn Mo wlerTpoaimmaparos, [odiepsa.
HHE YHCTOTH neppast sd.laqd UGL‘.']}H{F1U{I|{)I[1(’
TO HepeoHaTa,

JLas npanuanioi
OOOPVTOBAHAS  CTaNKa
AVPHEST ¢ PCCVISPHOR JANTHCHES B HEM O 3aMe-
HCHO d, TRa X,

RNV ATAURH
PUROMEUHINVCTONH

IICKTPO
BeCTH

HaxN, p(.'“('l!”'t.‘. OCTAHOBK AN,
(O0cnyKHBaHHE INCKTPHUECKHX MAWHEK

Bo ppessst HOPMAIbHON $KCNIVATALHH 970K
TPHUCCRHY  MAllIHH HOmaLane
HBLTH B BACH BHATPL Aol
OOMOTRH), 3arDiiHeHHe
MO BICTKAMH,  SPC3MepHLI
Bp@ilelde e Dy cMaski, Deperpes HIH HeHop
MAIBHBIC WVVEL B HOUUHIHHKAN,  BHODAlHs
MaLWHHBL

HE 01T CKACTUN:
(OCOOPHHO Ha
ROJLICRTORI, HOKPCHHE

HAUPEeB  MAlUIHHLL,

ON CARE AND MAIN-
EQUIPMENT

GENERAL HINTS
TENANCE OF FLECTRICAL

Various items of clectrical equipmeni instal-
led on the machine require regular and careful
maintenance.

The eperating personnel should be conver-
sant with the construction  of the machine. the
arrancement and purpose of the items of  the
electrizal equipment and stedy the operat.on of
the latter using the descriptions of the electric
circuits and instructions on care and  mainte-
itance of the c¢lecirical equipment.

In normal operalion the care of the electri-
cal equipment consists in rigid adherence to the
general rules for electzo-technical installations

and tollowing the  instructions  issued by the
manufacturers of the clectrical equipment,

The reliable operation of the clectrical equip-
ment depends  in the great extent upon the
cleanliness of the motors and electric apparatus.
[t i the upkeep of cleanliness {rat s the pei
mary duty of the operating personnet,

For correct maintenance  of  the  electrical
cquipment of the machine 1t is  advisable 1o
keep a log into which regular records on mea-
sprements,  repairs,  shut-downs  and troubles
should be put down,

Servicing the electric machines

It Is most important to keep out  dust and
moisture from the electric machires {especially
the windings), as well as  prevent  solling of
commutator, sparking at  brushes,  overheating
of the machine, lack of [ubricant, running hot
and abnormal noise in the  beariogs, and vib-
ratfon of the machize.



Harpysxa apuratenei me
HIATH HOPM, VKA3AHNBIX HKIKE.

OcMorp NOTWHIHHKEOB B CMCeHY CMASKH He-
00X0AMAMO NPOHIBOITL nocac 3000 5000 wa-
enB paloThl, HO He pese cIHOMo pasa B rol.

Hlanomennole  WeTRH  MallliH IIOCTOSHHOTO
TOKA CIEIVeT 3AMCHITL 2AIACHBIME TOALKO Tof
A KOHCTPYRILHH, PA3MCPOBR U MapKH.

Heofxoanso caenTh 3a oM, wioful npobo-
Ja K IETKAM He TePTHCE O ROJJCKTOP, [P
BHAYMTEIBHLIN 00lrapax KPOoMOK  UIETOK  NPOBC-
pUTL PafoTy v3J1a ABTOMATHUCCKOLO OrpaHHve-
HHSL TOK A,

Hoche 2anTeTuHBIX  Nepepuios B8 padoTe
HIM PCNOHTA IEKTPOOOOPYIOBAHHA HEOONOIH-
MO NIPOBEPHTE  COCTORIHE  HAMIAIHH
MAUIHH OTHOCHTEILHO KOPHACA B MeALY coce T
HHMH OOMOTKAaMI,

[Tocae pesMoHTa B B PV DHY COVUANX IeMON -
Taa MAlHH HOCTONHHOID TOKA CI01VeT 11poBe-
PHTH VCTAHOBKY ULCTOK HA HOATPAIL.

[Mocae oTKAKMEHHS  BLIBOIOR 0OMOTOK Pod-
OvAdermst IRHTATEICH (M Nocae nepeMoTii)
A0SKHO OLITL (']()i‘k‘[l'{’ll(“ﬂ() coraacnoe
HHE BEIBOJAHBY  KOHILOHR
oDOMOTRY,

J03AHd NPCBbI-

00MOTOR

BKIOYC
OT  Ka10H NOJOBHHYI

Bpautenne saektpovaicniioro arperata He-
00XUIHMU TOALKO BO BPOMA 0OPAOOTKH HITeTH:T
H O EPH VOTAHOBOYHBIN  NEPUMCIZPHHIX  TTOBH K-
HLIN Y3308, B apyrux caveaax padotd, a Tak-
e BY BPENMSE NepephlBos B padoTe HYKI0 0cTa-
HABAHBATE ATPeraT: 9To JIpOLIHT CPOK COvm Ol
MATUHH ArpeidTa, YCHIHTLOREBIX JTAMIT 1 BLIN|H -
MHTCICH,

Cae1ver Nepuodiieckd TIPOIVBATE MAlIHHb
HO3AUTHILEHHOT O
BUZLANOM},

TIpH HCnoansoBaniin CAATOR0 BOA,1VXA
CeTH 0DAZATCILHO TPHMOHSITH (hHIbTD,

HOTTOUTHEO TS (T(L'lhl\(l CVNIM

113

¥xon 32 aunapatypos

AoVl K SICKTROANNZPATVPE MOKCT HMOTDH
TOJIBKO NEPeoHa, o0 IVIKNEAKNHA
00OPYIAOBARKMEC CTAHKR.

dsepunl Wkada 0 KPLIMKA [TIRHOTO MVILTA
VIPABICHHN JTODREEL OLITL SAKPLITBI

Annrapatvpa B aientpoitkady, Ha 0VILTEX
H HA CTAHKC J0.TKHA COLCP/KATLOH B HOPMAIh-
HBIN VCTTOBHSIN,

FICKTPO-
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The motor loads should not he  overrated.

The bearings should ke fnspected and tub-
ricant renewed  after every 300 3000 Lowrs
of vperation, but not less frequently than once
a4 ovear,

The wora oat brushes ol e WJirect cunent
machives should be replaced with new waes of
the same type anmd size.

It is impartant to see that e lealds to the
hrizsties should not rab acainst the  commuta-
tor, In ease the edges of the brushes are burnt
excessively, check the operation of the anit for
the automatic, limding of carrent.

Adter prolonged periods of  idleness  or re-
ratrg of the  clectrical  equipment. check  the
good arder of the  tnsulation of the windings
in the mackines with  respect to the electric
machine frame and belween adjacent windings.,

Adter repaizs ard in other cases  envolving
the dismanting of direct-current machines, the
Lrushes shouhi ke checeed for
at neotral point,

Havine disconnected  the  terminals o the
exciting windings in the motors (or atter ro-
winding), enscre arcordant connection ol tap-
pings from ecach winding it

The running of  the nctor
required only during machining

correct setling

goneiator get is
aowork-pivee

and for softine motions of  ihe  movah)s
clements of  the machine, 1 other  periods
of vpertion, as  well as during  breaks in

opetations, fhe motor generator sct should be
stopped, This will prolong the
the achines in the <et. amd aiso the anplifier
valves and

sorvicy Irie of

rectitiors,
shonld be
air al regular

Tie enclosed electric mazhines
blown ont w.th dry compressed
intervals of time.

When using  compressed  air
mains, a filter should be instalicd.

from an air

Care of electric apparatus
The electric apparates of the  machine are
to be serviced only by operating  electlcians,
Tie door of the clectrical cabinet  and the
cover of the main control pane! must alwavs
be cluosed and  locked.
The switchgear in the electrical cabinet, on
the contro! panels aicl on the machine should



He swonmveractes garpsisdedne amgapatypu
HHOOATANHE HA Hee BOATH.

HeoOxoamo  nepHa e KH
RUHTARTHBC TOBCPNHOCTH @fNapaToB, OuMHILALH
MEAIVIUNHEBIS H MCAIVROBTERTHLIE NPOMUHY T
KH HA HHX,

FIsMepure ibHwe NpiGeps To0KEb OulTh of-
KAUOUeHOL [BRIOYATL TOILKU  IPH Hallike §

OUMATPUBATEH

KOHTpOJC), KPoye aMMIepMaIpa 10aBHOro TBHEA-
FatTiasn,

¥xoa 3a KOHTAKTOpAMHK H pcChe

Anmaparypa nepevcHioio TOKa HOPMAIbHO
patoTacT NpPH  KOOCOAHHAN  HANPAACHHL  COTH
ot 85 10 105% or pustHHa’ IbHolO.

[Tpu nosblileHHOM  HABPAACHHI B LeXOBOH
CETH, BLIALIBAKICM HepelpeB KAty HIeK alitapa.
TOB, HCQONUIHMO NPHHATL BCE MCPB (LIS CHH-
ACHHI HANPSLAKCHHS,

[HeoGxoadso ¢re ML 34 tev, dTofnl 1BH-
ACHHC  SKOPSE  20CRTPOSMUTHHTHOIO  animapari
BCCITH 0CTABAIOCEH CROGOLHBIM, 603 3dCTdHHA K
HEPCROCOB 1 TO1BHAHLIN HaCTAN.

HpA sKIIOMCHHH a0NapatoB Topusl Skopst H
APMA MATHHTONPOBOZA JOVAHLL ILTOTHO COMNDH-
RKACATLCA  BoeH OBCPARGUTLEY HecoO KL TOH R
YTOMO VOIOBHY MOZAKCT BLIZBATEH TAICHHe  anna-
PaTa W ONPHBECTH K NCPEIBEBY  H o CTOPIHHIO
KATVIICK,

Sarpradente Topien SKOPH o Apvia, -
YHEe HA HUX 34000H H PAABYHHBL Helollve
THMO,

JaBHBIC KOHPARTL KOKTAKTOPOB H NVUKATe-
SR HVAHO NCPHOHUCCKH 0CMaTpHBaTe W oaa-
yriaTe. HeoOxoluso, 47006 HOALTHC KONTAK
TOPOB [PH BRIKOULHIH ROHTAKTOPA odecneyiio
HATCAHOU 3aMBIRAHHC HLeTTH.

KOHTaRTHLIC NpyAHHL  1edeuoHHBIY Pesic
CIRIVCT OEpedh OF  MENAHHUCCRHN  HOBPCAKLC-
HHI; HCOONOHMO H30CTATL  PCIYIHPOBKH  KOM-
TAKTHBIN TPV AN,

Catvel TAKAC PeryaIspHO  NMPOBCPITL 34
THAKY BHHTOBH N COCINPREHEHIE NPORBOTIKKH Vo atlna
PATOB.

Yxox 334 AWMKOM CONPOTHBICHHH

TTeobGyo A nepua ekl oGIvBaTE 1L
C CONPOTHRICHHE H NPOBEPAHTL HALCAHOCTL COC-
AHHCHHIT MEKIY HOIMMH  COGIPOTHBICHHIL,

be kept in normal  conditions, free fron dist,
dust and moisture.

ft 35 important to clean regularly the con-
tacts of the electric apparatus, as well as en-
sure the inter-bus and inter-contact gaps.

The measuring  instruments nast be  dis-
cennected (use of them 15 made onlyv at setting
up and checking).

Care of coutactors and relays

The  alternating-carrent  apparatus usually
operate norma.ly with the mains voltage varia
tion of 83 10 105 per cent of the rated voltage.

o the event of a voltage rise in the power
mains, which causes overheating of coll in the
apparatus, fmmediate measuces shozld by ta-
ken to reduce the voltage 1o normal.

It is necessary to see tat the anmstures of
the electro-magnetic apparitus  should  alwivs
move freelyv, without scelzing and misatignment
in the movabie parts.

On closure the faces of the armature and
voke should come info a  close  confact over
their entirte touching area. Otherwise, excessive
humming of the apparatus will be cansed lead-
ing to the overheating and buining out of the
operating  coils.

Detertoration of the faces of armature and
yoke, dints or rust are inadmissible.

Check and clean  regularly the power con-
tacts of 1he contactors and starters. [t is neces-
sary that the  contact pressare in the closed
contactors should cnsure  relizble making of a
cireuit,

The contact springs of the twelephone relavs
should be safegearded  against mechanical tu-
Jury. Do not tamper with the adjustment of the
contact springs. These are correctly sot at the
factory and should require no  further  adjost-
ment.

Chreck the tizhtening of the ferminal clamps
at the appamatus at regular intervals,

Care of Resistance Box

Blow out dust from the resistors and checx
connections between the resistance ficlds perio-
dicallv,



3amena yCHANTEAbHWX Jdamn.

BAMEHITH ML MOANO  TOOILKO JaMIIaN I
TOto A THHA. PeaoMeniveres 3avMeHiTs Beck
ROMOTCRT JaMIT QTHOBPOMCHHO, HC JTOAGH AN
BRINOLA H3 CTDOS KAATOH J1aMILl B OT1e006H0-
et [leped vetanoBKol Hogoil damnn Heodxo-
MO SIPOBCRHTE C¢O HCNPABEGCTh.

ElyimHo BCTARIATL JaMiM B NAHeILKY DOCT-
St J1I00TRKRAa3a, He AUveKasn Heperoca.

Zamena 1M1 POHSBOLITCS NPH OTKAKIUCH-
HOM CTHHRL.

T8k Karn XapaiTCPHCTRRH a3l HEOIHHAKO-
Bhl, NOCde 3aMerbl JaMIl HeodXoaHMo c6a7d4H-
CHPOBATL YCHITHTETL,

FAMILL BMXOAHOTO  KaChada CIeIveT nod-
DHPATL 10 PABCHCTBY  TOKOB  NOKOSI ¢ 0GH33-
TCIALHOR  PORCP Kok Halpsi ACHHs
HakaT1a kasloi dauny (6,306 B),

basancuporka mponapotTes 1o caevioles

paBerCcIna

OpsKe

1. Ha vewawreannon Gaoke wMeotes awsa
TYMOICPE. OJIHH H3 KOTOPLIX  VCTAHARITHBACTCH
B lododeHie eBatancuposkas, a Apyrod — i
uodokenne «lpudopux». [lpn 310M 3akopavu-
BACTOH BXOTT VCHAHTEIS, OLCTIOMACTON BAOHOL
HATPHARCHHE M BRIIONQI0TCH ML TMAMICPMOTP b,
CTOSHEHC B aHOTHOR 121K,

2 HMadooran sa vcoavacpyuerpavn ven.
SHTELHOT G ('].'!()I\'?l, MGBROPAYHBAKIT OCh Ganan-
CHPUBOMHORG CONPOTHRICKHKS  VOHIHTEH  Tak.
ITOOLL AHOLHble TORH OblaK pasHbl. Yepes § -
10 MBavT nponsrouren BOBTOPHAN  Oa.1aHCH
posna. PaboTare Ha ¢TaHKC EpH BLHYTLIN GaM
MaN HeaLan, Taw Kak HpH 3TeM [oftava OVIeT
OTCVTUTROBATL, A Hepes stkepb 'l".'l\(Ji'(‘l[l‘pa']“()[].'l
I BXOLHBIC COMPOTHRICHUE VOHTHTCIN NOTEUCT
DOALION TOK, H3-3d 4€10 MOIVT CropeTi 3alLnr
HLIC CORPOTHBACHHA  Ha BAEIC VOHITHTES.

Ykazanua no oSecniewenuis Ge3onacHocTH

pw oGeayAupannn, Hazaike W PeMOHTEe
ACKTPOOGOPVIOBANHSE CTakka HeoOXOAHMO pv
ROBOJTCTBUBATLON  VCTAHOBICHHBLIMH NPABH.i 4 MH
TUSHHKH OEIONACHOCTH NPH 2TEKTPOMONT AMHBIX
padorax. Padora v siewrponikada Momer nipo-
HABOILETLCH JIHUIL DD VCIOBHIE NPHAMCHCHKS
HIOTHPYIOUICT MOACTABKH KW ToRmKKH,  TpH
FTOM Hia NVILT YDDABICHHS 100AHA ObITH 1101-

Replacing amplifier vaives

The valves may  be repliced ouly  with
thuse of the same tvpe. It is advisaile to rep-
lace e whole set of valves at a time, without
waiting  for a valve to get out of order. Before
sctting g new  valve test it for goad perfor-
marce.

The valves should be plugged  iato their
sockets up to the limit, avoiding  oblique set-
ling=:

The valves are to he replaced with the feed
motion shut down,

As the characteristics of the valves are
unequai, it will be necessary  to balance  the
amplifier after the valvey are replaced.

The valves for the Ué;pl![ stage should he
clected by their equal quivseent currents with
an obligatory check for the same filament vol-
tage in cach valve (6.3 -0.Gv).

The halancing should be  performed in the
following order:

1. There are two  tumbler switches  on the
amplitier unit. one of which Is to be sct to the
“Balancing”™  position  and the other to  {he
“Instrument’  position. Thereby, the  amplifier
input s shorted our, the input voitage is out
off and the milliamineters in the  plate circult
are connected,

2. Keeping an eye on the milliammmeters of
the amplifier unit, turn the balancing  resistor
of the amplificr so as to obtain  equal plate
currents. In 5 to 10 minutes sepeat the balan-
cing procedure.

Do not start the machine with the  valves
removed, as no feed will  be  effected. and a
great current will flow through the tachogene-
rator armature and Input resistors of the ampli-
fier causing the burn-out of the  protective re-
sisors at the amplifier input,

Safety precautions

When servicing, setting  or  repairing the
clectiical cquipment of the machine, observe,
all the safety rules for maintenance of electr]-
cal apparatus. Tae  eleclrician  working a] the
electrical cabinet should stand on an insulating
plate or mat, and a *DO NOT SWITCH” cau-
tion must be put up on the control panel,




pemena rabanuka «He prmouatos, Hepex nye
KoM HOJTIUH, T0Cae B TRH, HeoOxoTsMo v oo
AHTHCH B TN, UTe HA KROMLIUN B 108 II["HIS(J."."I
HOZAUH HOH SaARPIAMHLIX VoTpoiiorpay e oot
JIHCE  CLOMHLIC !‘_\'l\'[]ﬂ'l'i\li PAIoro _\Il[li:ll.l('llll"l,
Fleanast ocTamisiTh pavkoLITHNL 2CKTpollkage i
FATPOMOAKTATL  BOANOL K 2eRTpuiikady  n
FACKTPOMALIHHHOMY  arpeiaty. Jlocnvn K Kol
FACKTRHECCRHY  Malti N
ANLAPATOR H K HILHKAM ¢ ESITMH ConpoTiie:
OTRIOUCHIS

TAKTHBIAL  HACTHM
WEA pasprllacTest TodLko  1Hoce
BBOHOMO BBHKTHIMATCS,

Ilpy cwsiteH moplyea  cTadHAN3T0pa Ha-
npsimenuns G113
VUHTLIBAN, MTO HAIPSAACHIS Ha ROHICHC2T0[pC
cratGuanzatopa-mopsaika 650 3,

coOI0LaThL OCTOPHIAHOLT L,

5. CoBernl HAJAMMHKY

Hasaka 0 HCHRTANWC  SJICKTPunfonyIowd
HEER HPOICIBCICHIA 380,108 H3TOTORHTCACM NI
BLITIVERE CTaHKd

[IpH nveke  HoBOLO  CTaHKe HOHOpVALLHOi
ARCIIVATAIHN KEROA-THOO NEPCHRTEIRE 210K
TPHUECKOI HOCTH He TPedyeTes,

B veaoBHAN LINTEALHON SRV aTakiil, pi
pt‘\![lHTl‘ "J.'il.'l\'l[\()l)t’]()p_\','1(‘-':-2“1HH. SUACHE FRNY
VOUTOB ¢ OUPAHNIEHHRM  CPOROM  CvAOu (8
YHCY ROTOPLIX OTHOCSITOS!E VOHAHTEALNBIE a
bl WOTRH 2 ACKTPHICCRHY MATTHH Matinn) . a
TURAC HPH HAPVIICHHID PSR NPOtCHES, P
NadkOBKH H 'I'll:'lli('ll()['l'[Irlp()l'-l\’ll MOACT BOAHHK -
HVTH HEOOXUIHMOCTL  BLITTOHEHHS BOUCCTIHORI
TCABHON HAJATIKK W nposepid pabotbl npHBo-
[0 MOBTHPOBAHHOI O YUacTEa CxeMbl. Takas
HATAdRa COOMTCH K BCCCTAHOBICHIIO OTPADG:-
TAHHBIX pace peAdyMos padoTLl 1 flapaMeTpos,
VEAZAWHBIX B 9 ICKTPOCNCATDX.

B cxesme H KONCTPYRLHI wIeRTpoofpyiloki-
HISL CTaka NpeIYCMOTPeR Psil wep JLB nosul
IHCHNR CTo HAICAKHOCTH b padoTre.

[IpM sRCIIVATAIMKM CTARKE MOIVT BOIHHK-
HVTL OT/ACILHBIC HAPYUICHHS HOPMAIbHON pado
TL TOMO MM HOOCO VYACTKE CXCOMLL

Hea avuiie vNol 3a CTAalKoM, HeM uiiil
COTCPAHTCH CTAHOR K et obuPYIOBIIEHe. TeM
pesKe CAVUAKTCN HeHOJELRN,

Bursimaewe  OpHOHILL B JSHKBHLGIHA HE

HCNIPABHOCTH JAOCTVTIHDL KAZRAOMY 1([!2!.'”1(IJI|I'.H-

Beiore ervaging  fecdinig  motion after . set-
liag up, make sure that no detachable manuai
contros Aomdles rensnn o the ends of the jeed
shafts o clamping srrang -mentx. Do et deave
the clectrienl cabinet open. sec that there isd
free access to the cabinet and the moter-zene-
ratar set. Acvess fo the dive pols of the elec-
ic machines mnd apprranus as well as o e
Tesistance boxes s allowed oge stter operi g
thi master ¢ireut bBreaker. Be caeinl when re -
moving the cover from e vatage  stabilizer
CHED, as the voutage an the stabilizer crpaciios
Is ¢f the order of 630 Volis

S0 FUNTS ON O PROPER SETTING U2 THE
CLECTRICAL FQUIPM: NT

[t 35 wen fo remesther that o the cectyical
calupnicnt s been set and tested st the fac-
foiv,

When stating upr a new oadivae acld oan
porma! operation, there Ty no el of any re-
ativstinents o the clectiical equiprient

As a resnlt Gheoiliao s ot uroat.er

Do fhe clolanTin el e, ur oo Tepe

[Hptiis
[aciag =0 ite Ourts SEDTeCh To wWear P800 s g nn
lifier valves, broshes ot elsctzie machines, belts
from noior o tichogensiatai ), ss wWel ds Gl
Jowing had storace and fmproper nneragtiag and
hasdlisng, a necessiy miy ariie Dot g restenag
seiting-up and cheexine e dnves of aoddise
mantied ot Such a settiag consists jn reslo.
ring the presvions apemating condivions and pa-
pumeters, as showyn i the elocine circsit dise
Qrains.

The weneral circait ased the clectrical eenip-
ment ars made with  the  view ol lncreasiny
the s linhility of operation.,

It is a knows dact that minor faults mav he
expericnced in the course of operation.

But the nore care is given to the machine,
the less ix the chance for these faults  to de-
velop.

To detect the canses of ftou™ies and remedy
Lem is nat so diihget for g gieadficd  etecti-
cinn who s familiar with the electical equip-
ment of e mac ing.

The cloctiician servicing the mockine must
know very well the bunctioning of all the pro-
ective  intetlocking  arrangements  ald othesr



POBAHHOMY 3JCKTPHKY,  OdHakoMHBILICMyCH ¢
LICRTPOVOOPYIOBAHHCM CTAHKA.

JUACKTPHK, 0OC IV AHBIIONLH CTAROK, OOH3aH
HATL JICHCTBRHC BOe) JAULRTHDLIX ().'I()}\'Hi)()Hl)‘l-
HBIX CRAZCH H APYIHX BHIOB 34IUHTLL, UToOW He
HURATEL HEHCTIPABHOCTeR taM, rae ua Her. Ecawu
BOe ZRC HMEITCS  NPH3BAKH  HCHCTTPABHOECTH,
HAPWHO  YOEAMTLOA, YTO  HEUCHPABHA  HMEHHO
2ICKTPHYCCRA wacTh cTanka., B 1agabdeiimes
HVAHO  TONBITATLCH  CLCHETE  JaARTIONCHHE, B
KAROM VHACTKC CNCMLL MGAET ObITL  HENCTpin-
HOCTB, MCTAHOBHB HATHUHC EEHCIPAaBHOCTH NpH
PatoTe cxNembl B OOJHOM pOKHME  (HO  Ctlle He
OTHICRYB NTPHYHNIEY), ¢1e2yve1 onpoGoBate pado-
TY B OAPYTOM PEARHMED  3TO COKPATHT  TOHCKH
HEHCIIPABHOCTH.

Toabko Hocie ONPeICICHH BOIMOKHO  (o-
0 VIROIO VUACTKA  HCHCHIPABHOUTH, MGHKHO
HPHCTVIMTE K HBBOCTHIIM METO1aM  OTBICKAHHSH
HCHCNPAsHOCTH lT[P(.)H(‘[]KI.’ ll])(}ﬁllllh’(].‘ﬂ H.UTH
ROHTPOJILHOR TaMIoll, H3MCPCHIANHK 0 1p.

Hpu nposepre iened Ha nanedsix Heony -
CTitMO Bpodepirisanie npopoios. lposepka e
RCl ¢ KOHTAKTAMH TCICPOHHLIN e KOHTpO. T
ol Jemioll MowHocTelo Geace 8 nt HELOUITY -
CTI A,

Eca npeaaacacres HCHCNPABHOCTL B
UCRH - VIPABICHHS  TPHBOTAMH IepeMeHHOr Y
TOAd, PEROMEHANETCN OTCOLUTHHHTL OT 373k HMOR
B ILRAGY HHTHIOIE NPOBLTY CONTBETCTBY IONILHX
ABHIATCAeH, IT0 HCKIDMOUHT  BOSAOKNOCTL I
JINABHILHON PABOTLL JIBHIGTCIC[ 1 MexaHmIMon
CraRKa NpH ONPODLBAIHH A YACTROG CXEMId L1R
BOBIRICHHST  IIDHYAH 0 YCTPAHCHISE Hencnpan-
HOCTH,

PeroMes i eres pn nposepre N0B30BaThLes
HEe BCCMH 3IRRTPOCNCMUMH, 4 TOJIBRO NPHHILHK-
NHETLHOH CxCMoil.

CipyRTypa cxXeMbl 32CKTPHUCCKAIO yIpanie-
HHSL TIO3BOVIACT NPOBEPATL OT1CTbHBIE VUACTRH
CXEMLL HIOINPOBAKKO 0T JAPYIHX YUACTROB 0v-
TeM  CHATHS BCTABOK  LPCOXPARKTCICE, Tepe-
MBUCK H OTKIIOUCHHS aBTOMaTOR.

Buinpielse NPHUME HewcnpasiocTd B e
X VIPABJICHH NIPHBOLONMH  HO1a4H o00cya -
CTC BOIMOAHOCTLIO BLLTCTCHHS ROBDCA TCHHOTD
VHACTRA  IIVTCM HOCACA0BATCILHOR  OPOBCPKI
OBAACTH  TCACTBIA  HCDP2BHILION  KOMANUL
(CLCRCTBACT 1M B BUC DRHBOIW HIL TOJILKO
lipH VEPABICHHH OLHHM NPUBOLOM, NPH BK.IIO-

protective devices installed on the machine in
order not to waste time on uneecessary troubte
shooting. But if sume symptoms of a trouble
are detected, it ds the dity of the  ele.trician
o determine whether it is  the  electrical pait
of the equipment that ts as fault  and localize
the trouble, if any.

Having established that o faun develops at
a certain operating condition (without finding
the cause), Irv to tan the machine af some
other duty o facilitate detectlon.

Onty after Jocaiizing the faull on a narrow
section may the usual methods of trouble shoot-
ing he emploved, such  as a tester or test

lamp, taking measurements, cte,

When checking the cirenits  on the panels
no pulling fs 10 be allowed. When  checking
the circnits including the contacts of telephone
refays, the power of the test lamp should not
lexceed 8 W

If the Sault is suspected in the  control c¢lr-
cuit for the AU drives, it Is advisable o dis-
conect the leads of the respective motorg In
the electrical cabinct Thiz will obviate WIony
rnimning of the motors and corresp mding me-
chanism of the machine when  testing the
fanity section in the general cirenit.

[ts rccommended to use pnly the schema-
te circuit diagram inr the checking  purposes.

The design of the electrical control  circuiy
permits fo check separate sections individually
by removing fuse links, connection straps. and
opening the circoit breakers.

The trouble shooting in the control circuits
for the feed drives is facilitated by the possi -
bility of singling ont the fanity section throngh
a consegutive checking of the effect of a false

command (whetlicr the fanlt influences all the




GeHHH NPHBOJA B OIBY LW obe  cTopoHbl  H
T.ONL), a4 TARMKC NVIeAM  ocMOTpa THU0ACHIR
APVIHY OPIAHOR TOH AC el ATIPABICHHA,

OrpeRaine Hencpiashecin B VEUAWTCILHOR
YACTH CACMEBE O0JeTHACTCS Ea HUHeM B CTAHKC
MAVCPHTCIBHLIX IPHOOPOR (BRIIOLATL HPHOOPELL
10LILKO Ha BPUMs Ha1adki).

3aMCeHA COTPOTHRICHIA YOHIHTRIH B Ve
BHUX  CLTHTCILHOR  9RCILIVATALHH JTONVERECTUN
TGALRG TEMH RE N0 BedHUMBE COTPOTHBICHIA -
MH, RAKHE VCTAHOBICHBLL 32BUAOM-H3TOTUBHIC-
J1eM CTAHKA.

Heawas Aonvekate pafiery ¢ralka ¢ 10-
BPUHECHHBIAH LI 3aKOPOUCHHBIME VHACTRAMH
CXUMBLL

e npHseded nepeicHb BO3MOMRHBX HC-
HCNPABHOCTE, BOIHHKAWUHY  JIPH HeHOPMATh:
HOM COCTOSIHHM MENAHHIMOL CTAHWA, 31CMUHTOH
HoOLenedt wIeKTPoOOPVIOBEHHE, H Vid3dHul clo-
CONLE OTLICRARHA o VCTPABCeHIST  Taidy HCHC-
HpanHoCTedl,

drives or a certain drive, or whether it acts In

one o7 both directions ¢f the drive  running,
ect), as well as by inspecting the  position af

othier elements in e same control circn,

The defection of fanits m the ampiificr urit
i~ shacilitated by the incorporation ol measiring
jnstruments (these are to be turned on durinyg
the set-up perlods only ),

The resistors in the amplificr are to bhe rep-
laced i necessary with those of the sanze value

and type.

It is Inadmissiple that the machine  shestd
operate with some fanlty or shorted out sec-

tions of the clectric circait.

Folloying is the iist of possiple  trosiles

and their remodics.



BBRIIBJAEHHUE HAPYUIEHWA, BO3HITKAIOLLIAX

KakcH npueon pafotaer
Xapakicp HCHCNPaRHACTH

H3-3X HEHCNIPABHOCTH MEXAHHYECKOM YACTH.

l Kak ofnapywute # ycTpawnrs
BoamowHme mpHYHHM !

HEHCNPABHO | HEHCIPaBHOCTH

t '
T , T i

TrarHuR npuron | Neperpyska raasHorg | HeaocFatounas  cMmaska | Brstounts HPAlICHHE WIMHHIeAH C MaK-

| npHBOA WAHHAEABHOR  CHCTEMH, CHbaanHOR cKOpocTuio, TOK raasHoro

i . ) HCAOOPOK2UeCTBEHH A i ABHTATENN He IOMMEH  [PCBHINATh

- : copka MexaHiuamop nu-| AOMYCTHMBMX 3HaveHHRA.
Cae JeMOHTaxa May [o- I'

| [ MOHTa, I .
‘ b
3 . |' . 1
t

Mpusoa noaaus Meperpyska Heaoctarounas CMA3NA | H3MePHTH TOK HATPYIKH TIPHEBOZHOrS

p a p ¢ Py

/
|
'
|
|

Heucnpasnocts taxorene-
patopa

Heverotuusoe  anumenpe |
no.1ayu (knacBatens-

| :
Wuit npouecc) |
|

learophoe
ITaBHOTO  NIpURDAA W3-
32 cpafliaTuiBaHun aBTo-
| MaTa 1pHBOAA Hacoca.

Hacoe emanku |

Ilposepurs
AXOreHepaTopa

nepefay waM Hanpausas- |
KWWMY,  Helo6poKavecT-
BCHHAA clopka no::.=|u.|
MEMOHTANKA HAH peMON-
Ta.

msurarens. KodTpoabHbie
(npH ABHACHWH Gea peaanus,
MOJOMeHHe BAPHaTOpa). -

BCHHYHHB
2-ue

T
i Mpusox [Mogava Bucrpufi

‘ 1, a xon 1, a
Ba6ka (rzepx) | 6.5 | 10.5
Bepxnue cauin ' St 98
Husknne canu | 4.2 | 8,5
Hlnunaeas !

|
|

HCNPABHOCTH |
1

OTKAK el He ﬂeperp)‘axa np{Boga Ha- npOiwpuTb COCTORHHe H patSmry HACO-

COCd, 3ACOPeHHE  MAM | €A H YCTPaHUTh XedrekTid.

Jaciauvue,

77



BBISIBIEHHE HAPYIIEHIIE PABOTBHL NPHBOJA HOJIAUH H3-3A HEHCOPABHOCTH 3/TEMEHTOR
3/ TEKTPOOBOPY LOBAHHS

XapakTep MUHCMPABHOCTH

Hoasvuar  ckopocth
De3 BRIOUCHHS

nMBo L

vek W TopMOXeHie
CONPOBIKIAOTCH  HUKPEHIEM
werok  (Bogee 2 Baaton) o
‘?‘[1¢'|K1l’]1“u.\l CLBHTTOM 'Cliepa-
TOp.

BPHBOLA

[{pre nycke nmpanoiaa  cpafata-
EJdCcT TOKOMAH 33ULHTA HKJ[-
HUR e,

CrOpocTd ANHraTEIN  apu Bpa-

MIPHHH R pasdbic CTOuN A
PUATHdilE O HETUHNC.

Heanka MAIHMAARNAST cKopo b
MY ABHACTHIL Des narpyas i

,'llml AT
M,

BRAUNRCTOH Pllthag:

[Tovctohausor JIBHKeHe MO IH
npre RAJKMCHHH Ouctpato
HepeMelleHan (¢ ocaataeiitey
NOTOKA 303GV ICHHA  LBH: A-
T

Her apmseinmn nogau, awmnep-
MOETP VRAIWSILT Ha nedei vi-
RV CLBHEATEA, HO Npduo | a0
KO nosupauspdcicd 0T pyect,

Hesverodunaas padota npusaa
Ha Deex BoJmednix (kodela-
TeabHA npouecr). Tlagaer
MOULHOCTE HORESTROCTL MeXi-
HHYCCKHX NAPARTCPHCTHR DI
Bea3.

Boasoxnue HPHTHIL

QO6pLWs Had 1LUNOR KOHTAKT 3
WeME CAMOUAIICHAR  TOJRA jc-
nepatopa.

Hedenpasdocib  YeTpoAcrea  an-
TOMATINCCKUTY  OFpaiien s
T0Ka.

Tercspasnocth  YCTPORCTRE Or-
NANKYCENY TOR,

@
4

TTon 1oMonTame  HoH
CATHIMN T © HCRTPATH
rasoreieparapa.

pesMoilt
ue o

Yewsnpoi
Cakla

HO0TL  HeTOHGRONO k-
VIEXOPCHePaTepa

I, Burkonoe zasidkanne 6 o0
MOThy Sx0OH TAXOICHepaTupd.

2O0hR B O LI0R HIH HeCRD ]S
AMNX O BUTBHX  00OMOTKH HES BRI
FENOrCICpaTapi,

[l pesorze paw
CABAHV TR
AUHLEATE

SEMOH AR |
HeR TP L feat

Henpaseashor  (seTpeduoe o
TUKY) COCAHAEITHE  BIAIBD 190
OT KAMCION Z0J0RHHB 0GMAT
Ko BODYHACHAH  IHH aTonM
HOCTe pevModTa HaA MOl
TaRD.

ia0or OHMATHC METOK K RO
acktopy IMY. Hikpenne no
KOACKTOrY.
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Kak o6HAPYHKHTL M YCTPAUHTL HCHCLPABNOCTL

Oreapyte YHACTRH N4 Talledds Noas
BPEMEHHOH DepeMYKOR,

[TpH 3aKopasusalnng MUBPCATICHEO Y HagIka ens
ABHIATENL CCTAHOBHTCA-

TAMBKATh

[onepuis  wenpasqocts
OFPAHURIHS TORDB.

['IEI()IL'I}!l:.‘illl“!l B HCH

popepus A0feTsHe YOTPORCTSA 1O HAJASHID Toka
Ii paveedke Vi QFPAHHACHHY NN MCKAM OO
SUHHGM  3AKJIHHEDEHEY TPHABOIA H Ha0.u0daTh 32
HarpYAKOR (He 00yeKas HArpYsKM Gogce 2 HOM.).

Flavepurs cropocts o HelluDRedqe 1axorevepaona:
it npanwEdl B e CTONOHM, OTHOLILGEHKe 107K -
o ORITE BIHIAKORLEM,

Pacsvoxedne  Goaee, desm Ha 005 wa
VOTAYOBKOR  UleTox  Taxergdepatopt
Aty MR HCHT b,

VITpAIATYL
LpH o Bpaie-

etk Ha-
AeOC L.

Uf,\!()‘:ll"!'l.. APHTEDCTH  LLEH YaMeni Tt
MepETL HAMBSMeHy TaXoreHepaTapa
CTHREID HA BADe Yo

Javente W esepaTU).

FHavepurs ¢ropoctn 2sdlateast o galpkehve 4a

HKUDE ABNFATEA HA MOCACINeR STYHeHy Bpailles
w1 w ofe cropone:, Pacxosiaenne Ooice, Lwew i
H0GMUH (NpPH OLHHAKOBOM  BANPKEHAD) Y CT-
PaHisib ACTAHOBKOR LWICTOK WA HWeATpaib B C10-
Py BPALiCHEH € MEHBLIER CRODOCTRYD,

CHTL RPHINKH ko3 Ha MY, gycrdrs arperat a
akatounth Moaayy, [lpy Hexpeiid xakod-1nGo 13
IETOR 3EMOHHTE LICTKY, KOLICKTO) NPOMACTETh.




BLIABAEIWE HAPYUIEHMM PABOTHI MPHBOTA TIOJAUIL NIPH HEHCTIPABHOCTI

XapakTep HencrnpapHoCcTH

CKODOSTR BPAWLC N TDi-
TaTeNd B pasHie ro-
POEE PA3IHYHA,

Tpn wamaTuy KHONKKH 1A
MysbTe 01844 ()T(‘_V[‘-
CTBYCL.

n:l,’l.’l'lii N AEHAeHH B

DAVALY CTOPOHBL A
JAYHH 0 Reddauir.
010M HEAPABICK U
Ny TRHAeHH Bea o
FOVIKH CRODOCTL  Bed.-
ha, HOo N&E1aeT apa v
rovake. Boapvrom

MPassesey CKOJOIT 1
MpA JABHMCHHH M3Aa,

Hey svoluenoe
HEEHET] {kasGares
HBlH DERE ).

L

Pasinze moaany aow amiee
MOHNI B PAsible ¢To-
pibl.

YCHAHTETS.

Boasosxnwe nprunam Biemnne npuivaku

Hepvwenne  Garancnpos- | Pawne nokasasus -
| Kit Yodadteas  (nanpu- GOpOB B AKOAHOH leiH
MOD, ApH HEHCNPABUI0- NPH  BEJIIOHCHIH  TYM-
| CTH OHOM 113 7aMN Hau | GavpoB  Ha NCHAMTedb-
NPH 3aMene aamn) noat fI0KE B 0A0KE
HHe «Bagancuponki» W
| | «lipaGopuis.
I
C 3aueMmactuae uetH ynpaa. | SCILTHTCAL MOTAeTes Ga-
[ cian e srxode veuwair JAHCHPOBKE TOIBKO BDH
QTKAOHEHAH  3a3¢M, D11+
1Hero CONPOTHRACM L
| | HA BXCLE YCHAHTEAS.
Meperopeaa uth nakana [Tokazauns npHGopon
| GAHOR— W HMA QAHHAKORWE, HO Bhle
BQANr? €o/D63uezni HOpMBL (CTopesa WL
£acrodo HAKANA JAMOLL BXO100-
1 ro kackata). Tipadopw
I e 0T JoKAIAUHI
' [ {cropeaa Hith  Hakada
| OIHON W3 GaMil neIxa.-
| HOro  Kackaaa),

I [loTewnesne HAPY A HUH

: MOBEDXIOUTH CGNPOTHR-
| Cropeao 0amo w3 aaur- | aona. [lpnubop noxa-
WX COTPOTHRICIHA VABIKIT TOK MOKOH,

Qreveernyer  am1eoe Hakoa a aswnax eoie, yo
| nanpssenue, | ARGl e e nosa-
EXHM

O0ps Bo 34cIHed Heau
Ha  DNOTe YCHIHTCRN.

Qaen W1 MuaIHaMRepies -
POR VUIAINTeAR He auT
NOKTATTHH,

Mpnsnakn

| Busoa ey crpon amn

Thita M, sanpusen, |
Cropera HdTh  lakaia

ATCYTCTRHA

| M3 TOHOINY
Jamng. Manxon  kon- | KOHTAKTA— HET  MaKi.ui.
TAKT ¥V WTWPbKOB B HeT  KONTakTa 0100

I SAMMOBOH TAHCIbRE. H3 WTHPUSOR  Haxaia,

AN0IHBIA TOK pased 1.v-
| | Jle —HeT KORTAKTA
WIHPEKOS AHO4d, aH0q-
WA TOK YPeIMEPHO Be-
AHK— HeT KOXTAXTA

| | WHPEKA CeTKH
Brixutl s arpost adiai o Do w3 MaadaMaepker-
TERNEIIN POB HE 1ACT NOKAYAHUA,
AN IpYrore KooeG-

Crpetin ofoHX MHITTAM-
nepMeTpOs He VETANAR-
Aunarea {kooebmor
est). Ha conpotunenu
(MeWaV MHHYCOM q

| TAWi'L HO3CMaed)  na-
| AEeT HANPRFeNns,

3a1eMACHHE B IENAX BXO
13 VCHAMTes |

[ 3ateMacHrr #oHenny s | Ioka3anug  ofionx -
| ST, AHAMICDMEeTPOR  BLIze
ko nokos. [losigy-
OCH MAICHHE HANPRKe-
HHA  HA  A33eMaelaow

| COMPOTHRACHHH.
Yeuauwrean noaaaercs Ga-
AAHCHPOBKE TOARKO Mdi
| OTKIOYCIH BXOAHOR

. uenst.
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Kak YCTpaHures WeHCNPaBHOCTH

[Mosopotom  ock
Ga 1aHCH P IBOYHOTO
JeHHA A00HTBCA  PAREHCTBA
MOKA3AHHA  PAGOPOR. o
HeBOAMOMKHOCTH  (AJaHCHPOS-
KH  VCHIHTEIR  3aMeHHTH We-
IIL'[[[JQBH)‘K) RELAILY (Jl)"lIUE
BECL KOMILIEKT).

HePEMEHYDIO
COMPOTHR-

HadTh  aasemaesntti yyactoxr
HPCOHYROM, VOTPAHHTh 33303 -
Aelue,

3ameHpTe Heucnpaniyio
{Avulte Bech KOMILIEKT).

aaMiy

YeTpannTh TPHYUHY neperopanng
conporuatensn.  ConpoTiap.e-
HHE 3AMCHUTL,

[Mhosepute coctonitie pRNpAM.L-
TEAN AHOTHOTO NHTAHHA. -
APABHOCTL  NOIYTHIOBOHHKOY
H TIPCIONPAHHTEANA.

Jhkawiposars
HAH 3aMCHUTE
N3 IbKY.

HEWCNPABHO. h
HEMCAPABHY I

JAMCHNTE HeHCTIPARHYIO JaMNy
M AHEALKY.

Hadfivn sasemaenusil vuacTok o
NCTPaHsTh HEHCNPABHOCTD.

Haktio 3a3eMaciiuit vvacTok no
BHCIIHCH UCMH BX0J1a  YCHAM-
TeAsl. YCTpanurTh NPHUHHY 33-
ICMIAEHIA.
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TROUBLE- SIQOTING CHART FOR MECHANICAL EQUIPMENT

I
Location of Fauit ' Trouble | Cause I Rewmedy
I

Overloading  of main! Insufficient lubrication l Engage spindie rotation at lis full
drive i of spindle unit, improper speed,
" reassembling of meche- Cusrent in spindle  driving snotor
| nizms after dismantiing | should not exceed permissible vaue
nr repalr |

Main drive

Measure joad current of driving
mator.

Separate feed drives Overioading Insufficlent  lubrica-
- tion of gearings or guide-

. ways, Improper  reéas-

sembling after  dismant. Test values

" Hng or repalr.

{current Intensilies ai 2nd position
| | of variator in idle running).

' Rapid
‘ | | Drive Feed .
! ' traverse
i ! |
i ot — -
i | I !
| i Head-stock | i
-| {up) 6.5 10.5
| . | |
| | Cross slde | 3 9.5
! |
i | saddle | 4.2 | 5.5
| gpindle | 35 |
| ] .
. |
| i
‘ !
| ‘
[*nstatle feeding n oiion | Slipping of belt Trom ! |
(variaton of feed ra‘ey ymator o fachogencratar |
| |
' l.ubricating pump Repeated  cutting f)ril Overloading of pump , Check pump and eliminate faults
' of maln dilve due to- motor, selzing or clog-
, telpping of pump motor | ging
circult breaker
'. I
i :




TROUBLE-SHOOTING CHART FOR FEED DRIVE DUE TO FAULTS IN ELECTRICAL

Trouble

Creeping speed of drive
without Its being turned on

Stattlng and braking of
drive are accompanled by spa-
king at brushes (over 2 polits)
and specific whistling notse In
gencrator

When starting the drive
operates current  protection in
armature circuit,

With variator set on i
last step, motor speeds In both
directions are unequal

Motor speeds  vary  when

run in opposite directions

Toa great minimum speed
In 1dle running

Jerky running of motor

Unstable fveding motion
on cngagement of rapld traver-
se (with weakening  of field
flux of motor)

Fallure to effect feeds, am-
meter Indicates overloading of
motor, but drive is freely turp-
ed over by hand.

Unstahle running of drive
in all positions {varlation of
feed rate). Power and tigidity
oi drive specd-torque characte-
nstie dindnishes

6—1446

|
I
|
|
|
|

Breakage or poor contact
In self-quenching fictd of ge-
nerator

Fault tn automatic current-
lmiling arrangement

Fault In  current-limiting
artangement
Different Impedances of

bridge arms in semiconductar
group of current-Nmiting unijt

Displacement of tachoge-
nerator brushes from neutral
point as a result of dismant-

ling or repair

Faulty brush contact in 1a-
chogenerator

1. Turn-to turn short clrcuit
in  tachogenerator armature
winding.

2. Break in one or several
seclions of tachogenerator ar-
mature winding.

Displacement of motor bru-
shes from neatral point as a re-
sult of dismantling ot repalr,

Wrong (current opposed)
connection of tappings of each
hall ol motor ficld winding ai-
ter dismantling or repair.

Poor
splidyne.

Sparking  argund commu-
latar,

brush pressure in

81

T

Cause I
-

|

EQUIPMENT

Remedy

Bridge separate sectians of fleld quench-
Ing clrcuit by temporary connection siraps.

When faulty scction is shorted out, molor
will stop.

Check voltage on reslstance of current-li-
miting unit, Check continuily of circeits in
unit.

Check operation of arrangement by current
present In joint of limiting eircuit at artiiiclal
selzing of drive, and obxerve loading (seelng
that it 15 not over twice the rated value).

On disconnecting wire leading  from cur-
rent-limiting  arrangement to amplidync. the
speeds edualize. If varfation of speeds exceed
10° 4. semiconductor group 1s subject to repla-
cement.

Measure speed and voltage of tachogene-
rator with roftor run In Opposttc  dlirections
(the speed-voltage ratios should be equal).

Shonld the diiference exceed 0.05 Nmr re-
medy fault by adfusting tachogenerator brushes
at ncutral point on the run,

Inspect, clean or replace brushes. Measure
lachugenerator voltage direct on amplifter in-

put.

.
Replace tachogenerator,

Mcasure speed and voltage on  motor at-
mature al top speed with rotor runntng in both
directlons. Should there be a difference in speed
exceeding 50 rpm (at the same voltage), reme.
dy by shifting brushes at neutral point to side
of lower speed.

Remove handhole covers from amplidyne,
and start the set. Should sparking be noted at
some brush, replace the brush with a new
one; clean commutater,



TROUBLE SHOOTING CHART FOR FEED DRIVE DUE TO FAULTS IN VALVE AMPLIFiER

Trouble

[nfferent roulation
spreds of motor when
run In opposiie direc-
tons

No feed eifected
upon depressing pu-h
buttons  op  confrol
panel.

Iniferent rates of
feed 10 oppasite dirge-
tloons, 1n one direchion
at adie romning the
tate is high, but drops
at  leadimgs. in the
other direction rate
is low

Unstable feed mo-
tlons {varlation of feed
rate)

iiferent feeds in
opposite directions

Causc

[mpated  batancing
of amphificr (forestance,
due 1o a fauity valve, or
followisg replacement of
valves)

Farthing of ccmtrn]|
ciremtt at ampl.icr i

Burn out ilameas i .
orre—of—vrre.
valoe owtpwt
_c-zfaje,

Break in ouler circmt
at ampliler inpul,

Burnt out one of pro- .
Teclive resislors i

No plate voitage

Valves Ivpe

lm[ aul ol order fiog

tstance, bural  oat hla-

ment o ene of triodes
of a valve, Poor  comact
noone of pins in valve

sockei)

One of valves is out
of order

Earthing in amplilier
in-put-clréults

Earthing in amplifier
clreuits

Svmplam

Infierent readings of ins. i
trumeni~ m plate circult (ml
switehing tumbiers on amplhiiler .

unit to *Balancing™ and “Ins-
trumments"" positicn |

Aneplfier can be balanced
anly  with  discannccied
Hang sesislor al ampiiier mput

can-

le~trumen: rencings  the
same, but abe ve narmal (burot
vat Dlawent  Geoapel
valve,

matruent  fail 1o give
readings tbarnt vat flament
1 oong of gulput stage valves)

sl

Blackeinng of resistor,

Instzuments mdicate guies-
ceat current,

With  fitaments
instruments fail o
dingr,

glowing.,
phve rea- ]

Ore wi amphier neitian

metors will ot give

sradings

foor contact
na filament glowing-poor col-
tact in 2 Dlament pin, no plate
currend-poor contact 10 a plate
pin, excessive plate cursent-poor
contaclt in mains pin.

One of mllllammeters wi'l

give no readings, while the
poiater of tiie ather 1 swing-!
ing.

. Pointers of both millam-
meters wily beat, Drop of vol-
tage on  reslslance  beiween .
supply minus 2nd eaith

Readings of-bolh miliigmme-
ters above quiescent  currents,
Brop of voltagye  occars  on
carthed resistor. Amphifier can
be balanced only witl inpul
crecuit disconnected.
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Remedy

Try (o ublain  equal rea-
dings ol nslruments by lum-

img the  halancing  variable
resistos. On falure  to do so,
replace  faulty  valve  (beliet

the whole =el of valves)

Find  carthed  seciion by
means " af - lester, and  elim-
nale carthing.

Replace  defeetive
tbattes 1he
valves]

valve
whnle  sel uf

Ehmiaate  canse  of  re-
»istor buining ou?

Replace resistor,

Cherk
tier,  as

plate  supply cevs

well s semi-cen.

dactors and fuse.

Renedy  fault or ieplace
vane socket.
Replace  defeclive  valve

ar valve sacket.

Find carthed sect:on and
climinate fauli

Find earthed secllon in
ounter  clreuit of  amplifier
:nput. Elinlnate the  cause of

varthing.

L



