BHIL: AGYE!

PexomeHzyeM BHUMATENBHO NMPOYECTH HACTOAUES
PyKOBOZCTBO BCEM JNULaM, VMEHNUM OTHOWEHVE K NaHHOMY
CTAHEY, — DPACOTHUKAM CIYyXG MEXaHUKA U JHepreruxa,
KOTOpHe OyAYT MOHTMDOBATH M HANaxnBaTh CT4HOK, &
TAK®E MACTEPAM M PAaGOYMM, KOTODHM NDPEZCTOMT Daco—
T4Th Ha HEM.

OcoGoe BHMMaHMe chemyer o6paTkTs Ha ‘BONIPOCH,
CBA3BHHEE C MOHTAKOM W YCT4HOBKOJ CTaHKa ¥ Hanaz-
EON BIEKTPOOCODPYNOBAHUA. IHCIIYATAUVOKHUKE KONKAH
BEUMATONBHO O3HAKOMUTECA G HA3HAYEHMEM DYKOSTOK
# ADYT'MX OpTaHOB yNpaBieHus.

llepen mycxou CTaHKa CAEIyeT NPOUBBECTH CMAZ—
XY BCEX €r'0 y3X0B B GOOTBETCTBUN GO GXEMOJ CMA3EHN.
Z nepsud NEPUOZ ZO NpPUPAGOTKY ZeTaneit He cnexyer
r=00TaTh HA MOBHMIGHHHX HATpy3Kax.

38BOZ MOCTOAHHEO COBEGPMEHCTBYET KOHCTPYKIOND
CT3HKOB, BCJIEACTBKE YEro BOBMOEHH OTZENBHHE HE3Ha-
UATENBEHE OTCYYINIEHNS OT NDUBEIEHHNX B HACTOSHEM
DYKOBOACTEE CXeM U yeprexelt, [losToMy npy sakase
.22haCHHX JeTanei crenyer 0(A3aTeNBHO YHA3HBATH

= 38BOICKOI HOMED CTaHKa, DroT HOMED HaHeceH Ha

{HpMeHHY® TACJHYKY, 4 TA&KEe YKasaH B macmopre
W aRTe NPUEMKM CTaHKa,

HASHAYEHWE ¥ OBJACTH IPUMEHEHUA

YBEUBEDCANEHHE TOPUBOHTANBHO~DACTOYHHE CTAHKH
2i614 m 2615 cmygar anm oSpadoTHm KOpNyCHHX 7ZEe-
ranefl ¢ TOUHHMN OTBEDCTUAMM, CBABAHHHMI MEXELY
¢000}f TOUHHMM DACCTOSHMAMH.

HanGoneumit Bec o6paGaruBaemon meranm 1000 kr.
Cranox 2/614 mmeeT pazuanbkuit cynmopr Ha BCTPOGH-
HOJt nmnaHmaiiée ¥ HopManBHHA BHIBMEHOH pacToyroi
ONUERENB. J3TOT CTAHOK OTIKYZETCH GONBEOK YHEBED-
CalbHOCTBD ¥ NpEAHAZFAYEH NDPeUMYLECTBEHEO INA
pador, TpeCyouMxX MPUMEREHUA pajualbHOTO cynnopra
np# 0GTAYNBAHUY TOPUEBNX NMOBEPXHOCTEH W KOHGONE-
“h;ﬁou pacTauMBaHuM OTBEPCTHH CONBMUX IMAMETDORB,

@ TY4KEe INA DECOTH BHEBUEHHM WNUHIETIOM.

Ha cranke MoxHO mpousmozMTH éBepneﬂue,pac—
TIUMBAHLI, 3EHHEPOBRWME M DABBEDTHBAHNE OTBEp=-
cruit, Qpes3epoBalMe NAOCHKOCTEH M HaB0B BHIBHXHHM
mi=HTened, & Taxxe oOTAYWBAaKWS TOPLEB, DACTOUKY
OTBEPCTUH ¥ KONBUEBHX KAHABOK DalWalbHHM cynnop—
TOM NIaRmafCH,

CraHoK 2615 mmeer HODMa/bHH{ DPacTOYHOH mMMH-
Ze.b Cez paZMaibHOTO CYNNODPTA. DTOT GTAHOK OTNM-
YgaeTCA NMOBHUEHHOA XKECTKOCTHBI U BUOPOYCTONYNBO-
CI»0  UMUHAENBHO! CUCTEMH; 007aZaer NpeUMyLiecTBa~
Mi DY paCTOYHHX D3OOTaX; He TPeCyDuux NpuMeHerus
PRIMAILHOTC CYNTIOPTa, @ TaKKe NPM QpPesepHHX pa-~
gorax,

Ha cranxe 2615 MoxHO NpOU3BOZUTE CBEpIeHue,
pa<?aum3aﬁme, 3CHKEPOBAHKE M DABBEPTHBAHME OTBEp-

B .

IMPORTANT!

All persons who are to -operate, adjust or
service the machine have to thoroughly study this
Service Manual.

Pay a peculiar attention to assembly and ins-
tallation of the machine and electrical equipment
tooling.

Prior to set the machine in motion, lubricate
all its units in accordance with the Lubrication
Chart. Bear in mind, that during primary start, it
is good practice not to operate it at high locads.

As improvements in design are constantly being
made by the Manufacturing Works, the diagrams and
drawings given herein are not to be regarded as
binding in detail, and are subject to change with-
out further notice. :

Therefore, when ordering spare parts, do not
fail to state machine serial No., which is set
forth on name plate as well as in the Certificate
and in Acceptance Certificate of the machine.

PURPOSE AND FIELD OF APPLICATION

The Universal Horizontal Boring, Drilling and
Milling Machines, Models 2]6l4, 2615 are intended
for machining housing workpieces where an accurate
relative location of precisely machined holes is
required. \1

The maximum allowable weight of & work to be
machined is 1000 kg. The 21614 machine iz fitted
with a facing slide arranged on a built-in facing
head and a standard telescopic boring spindle.
This machine is distinguished for high versatility
and is primarily designed for operations requiring
application of the facing slide when facing syr-
faces and boring large-diameter holes, as well as
for operating with the telescopic spindle.

The machine is suitable for drilling, boring,
counterboring and reaming holes, as well as for
milling surfaces and slots with the telescopic

spindle and also for facing, boring holes and ring

grooves by means of the facing slide,

The 2615 machine is provided with a standard
boring spindle without the facing slide., This ma-
chine is distinguished for higher rigidity and
Vibration-free running of the spindle unit; it
possesses some advantages during boring operations
not requiring the use of the facing slide and also
during milling operations.

The 2615 machine can be effectively applied
for drilling, boring, counterboring and reaming




crmii, a rawke fpesepoBaEMe MNOGKOCTEH & nasos
BHIBAZHNM DACTOVHHM NNMHZENOM, ¥ BHCOKOMPOMIBOXH~
TeABHOC (pe3epOBaHNEe MAOCKOCTER ¢ Kpenlemuew dpe~
SH HEMOCPEACTBEHHO Ha THIB3E WIMENENA.

Kecrrocrs, BUGPOyoTO#uMBOCTE, GHCTDOXOIHOGTE
'M TOUHOCTH CTAHKOB, 3 TEKEE HAINYHE 3NEKTPUUECROTO
JUPaBACHNA NOSBONADT BECTH HA HUX TOYHYR NPOM3BO-
ZUTENBHYD 00paGOTKY TBEPAOCMIABHHM RBECTPYMEGHTOM C
HapMenswelt '38TPATO! MAWHHHOTO ¥ BCIOMOTATENEHOTO
BpEMEHH,

CTaHRM NpenHasHAYeHH JAA pacoTH B ARCTPyMEH-
TAABHHX ¥ MEeXaHMYECKMX Lexax.

PACIARCBKA ¥ TPAHCIOPTHPORKA

Cranok nocrasasercs 33KA3YAKy B yNaKOBaHHOM
BRZG. IlpM TpaHCMOPTHDOBKE yNaroBaHHCTO CTaHHg
¢clenyer maferars DesKUX DHBKOB.

Haxnop smmka npu TPaHCIOPTUPOBKE He IOJNEGH
npesumars IS - 20°,

Kaurosars m nepesopaumsars YRaKoBaHHN{ ¢ra-
HOK 3aIIpemaeTcH.

PacnaxoBxy cnemyer maummars CBEDXYy ¥ IMpOouz-
BOZATE OCTODORHO, YTOOH HE HaReCTH NOBpEXZEHMH
ZeTansaM CTaHKE.

B smuke ¢ Texnuueckol AOKYMeHTauwe# HaxogWTCH
ynaxoBOYHHE mMcT. Cpasy xe HeoGXomaumMo NpOBEPHTH
N0 HEMY COZEepXUMOe ANWKA ¥ YOCAMTECA B KOMIJIEKTHO-
CTH NOCTABKH.

TpancnopTUPOBKY PacnaKOBaHHOTO GTAHKA cuenyer
NpOU3IBOINTE A0 MORTAMA IPY30BOT'0 NDPOTUBOBECA.

Kpok nonxer pacnonararsed mmo BEPTHRANH, NPOXOAf-
Lel#t yepes ueHrp crarxa (puc. I).

holes as well as for milling planes and slots with
the aid of the telescopic boring spindle and for
efficient milling of planes with the milling cut-
ver secured directly on the spindle sleeve.

High rigidity, vibration resistance, high
speeds and accuracy of the machines us well as pro-

vision of electrical control enable accurate
productive machining to be periormed with cement-
ed carbide tipped tools spending minimum cutting
and auxiliary time. '

The machines are intended for operation in
tool-making and mechanical shops.

UNPACKING AND HANDLING

The machine is delivered to the Customer be-
ing packed. When handling the packed machine avoid
sharp jerks.

Tilting angle of the case while handling
should not be more than 15-20°,

In no case cant or turn over the packed ma-
chine,

Start unpacking from the top and proceed with
great care so as not to damage machine components.

To make sure that the complete shipment is re-
celved, check the case content according to the
Packing List found in the case together with the
technical documents.

Handle the machine prior to mounting the coun~
ter-balance. The hook of the crane has %o be posi-
tioned on a vertical line passing through the gra-~
vity center of the machine (Fig. 9).

Pre. I, Cxema TpaHCMOpTHDPOBKE

Fig. 1. Handling Diagram



llozxseM HYXHO NDOM3BOZUTE TPOCOM, 33LETHM
38 ZBe CTANbHHE WTARTY zuamerpoM 60 MM, BCTABAGH-
HHE B OTBEPCTUA CTAHHEH,

B uecTax COMDUKOCHOBEHUA TPOCA GO GTAHKGH
CIeZYer MOANOKATS LEPEBAHKHE ODYCKM IS NPEROXpa—
HEHUA GTAaHKa ¥ TPOCE OT NOBPERICHUH.

GYHIAMEHT CTAHKA, MOHTAX U YCTAHOBKA

CraHOX YCTaHABAKBAETCHA Ha GETOHHOM fyHIaMEeH~
T@. DNEKTPOMAMMHEHR arperar I mKad YIPABASHNA yora-
HABINBANTCHA HA OTHEABHNX JYHISMEHTaX COTNacHD
JKaBaHNAM, U3NIOXGHHEM B Dazlene "SAEKTDPOOGODYHO-
Banune".

QopMa ¥ DasMepH {YHISMEHTa A YCTAHOBKA
CTQHHA NOK&33HH HA puc., 2. I'myouHa (yHZaMeHTa BHIOJ-
HAETCA B BABMCHMOCTY OT Xapakrepa I'pyHTa, HO He
vegee 300 mM.

Lift the machipe using the rope Slung on two
steel 60-mm dia. bars inserted into special holes

made in the bed.

Apply wooden blocks under the rope so that not
to damage the machine and the rope.

FOUNDATION, ASSEMBLY AND INSTALLATION

Install the machine on a concrete foundation.
Erect the motor~generator set and the control ca-
binet on separste foundations according to instruce
tions set forth in the section "Electricsl Bquip-
ment™.

For the shape and dimensions of the machine
foundation see Fig. 2. The foundation depth depends
on the nature of sub-scil but it should not be less
than 300 mm.
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Puc. 2. YcraHOBOUHNH uepTew

Fig. 2. Installation Drawing
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Moxrax cranxa HayMHaeTCcA ¢ yCTaHOBKY AeTajleft
nmporusoBseca. lns 9TOT0. HEOOXOAMMO:

I, Yerauosurs n 3aKpenuTs Ha BepxHel nnoc-
KOCTH NepezHedl CTONKM KpoHWTeiin nporusoseca I
(puc. 3), i

2. COenmHUTSL TPOC cO UMUHAENBHO# 6alKoii,

3. BsepEyTs B rpys 4 1sa peM-0onTa, npunoz-
HATE €TO0 Ha HEOCXORUMYI0 BHCOTY M COSAMHUTE C DO~
cou 3,

4. Pyxoarkoit 5 nepemecTuTs PaGTOYHYD TOMOBKY
B BePXHEES NONOXKERUe,

5. OrsecTy B CTOpOHY hHanpaBiaspuyo NIasky 2,
YCTaHOBUTE T'DYy3 HE MECTO ¥ 38KDPENUTH HaNPaBI ALY 10
OMaHKYy Tak, yTOOH 066 HAaNpaBNANENX NNAHKH 0KA38—
I¥CH B Mas3ax rpysa.

6. YoraHOBUTS M 3aKpemuTs KORYX.

JCTAHOBKA CTAHKA NpOM3BOAUTCH HA NOJIHOCTEHY
3arBepueBmuit (yHIaMEHT TaK, yroGH MEXIYy OCHOBAHN=-
€M CTaHKa W NAOCKOCTHH QyHZaMEHTa ocralnch 3330p
20 - 25 uM, . 3arem BcraBnmwTes JyHzaMeHTHHE GOnTH
¥ 3a8NIMB&NTCA OCTABNEHHHE NOX HUX WAXTH. llpezBapn-
TENBHC HY®HO BBEDHYTDH DETYNNPOBOYHHE GOITH.

Start assemblying the machine with mounting
components of the counter-balsnce. For this purpose
proceed as follows:

1. Mount and clamp counter-bslance bracket 1
(Fig. 3) on the top of the masin column;

2. Connect the rope with headstock;

3. Screw two eye-bolts into weignt 4, 1ift it
to the required height and connect it with rope 23

4. Using handle 5, shift the borinz head to its
upper position;

5. kiove aside guide strép 2, set the weight in
place and clamp the guide strap so that both guide
straps are in the weignht slots;

6. Install and clamp btuw guard.

Install the machine on a completely hardened

foundation so that a 20-25-mm clcarance is to be
left between the machine footing and the founda-
tion surface. Done above, insert the anchor

for the

liminarily screw adjusting bolts in.

and grout the pockets made bolts. Pre-
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Fig. 3. Diagram of Machine Assembly



llocne nmonBoro sarsepaeBaHus CeTOHA NOK Upon the concrete having been properly set,

PETYANPOBOYHHE CONTH CAEZyeT NDPOJOEHUTE: MeTajiy- apply metal spacers under the adjusting bolts,
YECKME NDOKNAAKM ¥ ITDOU3BECTH BHBEPKY OpH NOMONM and, using anchor and adjusting bolts, level the
fyHIaMEHTHHX ¥ DETYJIUPOBOYHHX GOJNTOB. machine.

llocne BHBEpEM CTAHMHN npoBepsaercsa neplneH=- Having levelled the base, check the main and
AUKYNAPHOCTH NepefHeld U 3a7HEf cTroek. end-support columns for squareness. In this case

lIpy sTOM OTHAOHERMA He HONKHH NpeBHUETE errors should not exceed the values indicated in
BENMYMH, YKA3QHHHX B aKT€ NDHEMKH, the Acceptance Certificate.

llanee NpOMSBOZWTCA MOLIMBKA dyHnnamenra Then add cement mortar into the machine foun-
CrafgKa LEMEHTOM, MpUYeM DeryJIMPOBOYHHE BHETH OTDa- dation, taking care not to grout the adjusting bolts
XIA0TCH LNA nohpePyHHpOBRH B npouecce aKCcmiayara- to perform further re-adjustment in the course of
uRu, machine operation.

[IACTIOPT CERTIFICATE

Inventory No.__

WhBeHraphust & _ TYPE teseecacsrensasrsssonsessas universal horizon—
tal drilling, bor-
THI CTHKE cuvvevevenrnnnnnss YauBepcansENit TOpH~ ing and milling
30HTaABHO-DECTOYHOR machine

HOZeNE vuveeienneninnninnans
38BOA~H3TOTOBNTEND +eveunnns.
33BOICKOA N 4ovrnvnninnnnnnn,

e -
Manufacturing Works .....cccee
Serial NO. coeececesvsvasssconcas

HeX wvvveniiinnneniiiinL, . SROP +evrveveennnserenneroennns

NecTo yCTaHOBKH ....... cresee Installation site .eceeececaana

TaGapur (Zmmna x DHpKHA X Overall dimensions (length x

X BHCOT8), MM ....... creseese 4300x2735x2490 width X height), mm ......... 4300x2735x2490

3ec, Kr easescnsssnancesanss 7200 WeiBht, KE eossveverococssnsnoes 7200

AP N -
*

i }z >3 %15 r5/\7 \/9 \20\2/ \22\23

Puc. 4, PacnonmoxeHue OpPraHoB ynpaBleHHH CTaHKOM

Fig. 4. Arrangement of lachine Controls



Crneuudmkaumn oprascs JUOPSBICHUA CTAHKOM
(pyc. %)

I ~ Pyxoarka HaGopa nozay

2 - PyxoaTxa Ha6opa wucen 000pOTOB WNUHZENR M
nAaHmajicH

3 -~ DPyxoATHa 3aKuMa Gacky -

4 =~ PYKOATKA BKINOYEHUA BpalleHUA NIaHWanGH

(2T614)

MaxoBYUOK MexaHW3MAa NOZaYH

PykonTxa 33a®uMa mNmHzens

BuHT 3axmma 3apAel croitkm

- Tyudxep BRANUSHAA NepeMelenys nnHera sazHel

CTORKK

PyxosaTka NpoZONBHOTC Nepemenerus aanHei

CTOURH

I0 ~ Pyroarka zamums NOBOPOTEOTO CTONA

IT ~ BuHT 38EUME MONEDEYHHX CANa30K crona npu
TAKENNX DERXUMAX DaGoTH

I2 - Pyxosrra pyuHoro nosopora BEPXHET'0 cTOXa

I3 - PykoaTka PyuHOT'O NepeMeLcHUSN NONepe YHHX
CazasoKk crona

I4 - PyxosTKa 3amuMa NpOXONBHNX CANA3OK GTONA

I5 - PyxosTKa BRADYEHUA MEXaHUYECKOTO noBopora
BEDXHEro crong

16 - Pyxosarxa 3aguma IONEPEYRNX CaJNa30K cTona

I7 - BUHT 3amuMa pazaManbBHOro cymopra (21614)

18 ~ MaxoBmuox ToHKOH PYUHOt MoZayy JpHera

I9 - Pyxoarxa nmepexnmuenus mozauM 6aGxym nonepey-
HHX CaNa30K ¥ MOBOPOTHOTO CTONA

20 - PyrOATKa DYUHOTO NMepeMEeueHNs WNMHIENBHOM
Gacku ‘

2I - PyrOATHa DYYHOTO NepemelueHUs NPOZONBHRX
CanasoR crons

22 - PyroATRa BKINYEHUS MEXaHNUECKOH MPOZONBHOMH
NoRav¥ crofla

23 - PyKOATKA BRINYEHHA MOZAYM DaAUANBHOTO cyn-
nopra (210614)

24, 26 - RHOUKN BKIDYEHNA MMNYIBCHOTO BpamEeHUs
SNIEKTPOABArarens OPHBOAS EOREAeAs ("ToXqoK™)

25,_Kronkm "[lyck" saexrpozsmrarens NPUBOKA WNHH-

27  genms

28 - Kxonmka "Cron oGumt *

29 - KHomxa "Cronm nozauym®

30, _ KHonkm GeeTpHx NepeMele RNt NOABUXHNX

3I  opraHOB

32,_ KHonru MMOYNBCHOTO BKADUEHMH 3EKTDOXBArG-

33 wens npusoza moxaux ( "Toamok™)

34, _ Kdonku "[llyck" anekrpozsArarens TIPUBOAA

35  nomayu
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Specification of Machine Controls
(Fig. 4)

-~ Feed selecting handle

~ Facing head and spindle speed selecting lever
- Headstock clamping lever

- Facing head rotation engaging lever ( 2/614)
Feed mechanism handwheel

- Spindle clamping lever

- End-support column clamping screw

= Tumbler switch for end-support column bearing
block travel engaging

(o B NN R S 1 ey
i

9 - End-support column longitudinal travel lever

10~ Revolving table c¢lamping lever

11 - Table cross slide clamping screw at heavy
operation duties

12 ~ Upper table manual rotation lever

13 -~ Table cross slide manual travel lever

14 ~ Table saddle clamping lever

15 - Upper table power-actuated swivel engaging
lever

16 - Table cross slide clamping lever
17 - Facing slide clamping screw ( 2]614)
18 - Bearing block fine manual feed handwheel

19 - Revolviag table, c¢ross slide and headstock
feed shifting lever

20 - Headstock manual travel lever

21 -~ Table saddle manual travel lever

22 -~ Table longitudinal power-actuated feed en-
gaging lever

23 - Facing slide feed engaging lever ( 2J1614)
24, 26 - Spindle drive electric motor pulse rota-
tion engaging buttons ("Inching")

25, 27 - Spindle drive electric motor "Start" buttons
28 - "1l Stop" butvon
29 ~ "Feed Stop" button

30, - Movable members rapid motions buttons

3

32, 33 - Peed drive electric motor pulse engaging
- buttons ("Inching")
34, 35 ~ Feed drive electric motor "Start" buttons




OCHOBHEE ZAHHNG

Ocwosrne napaMerph

Luaverp PacTOYHOTO WHIMHZEAR, MM +vvseveso. 20
HanGonsmuil PEKOMEHIYEuLii ZAMEMETD DacTOYKY
LTHEZENEN { NP HalIuyMM BTOPOY ONOPH M cre~

i/ bHOW PEBUOBOH T'ONOBER) , MM veeervvneoss 350
HanGonsunit nunauerp cBepsieHNs PacTOYHHM
MOVHAETEMy MM vvusvesvrenavenocenanncascsas 50
HauGoiusmuif KLY TAMLL MOMEHT Ha unuHIene,

L9 ¢ PPN < 121614
Haudonsumii ziaMeTp pacroyrs cymmoprou
MRAHEAROH , MM vevereeuienenennnnnnnnnnnses 420%)
HanGonsmuit amamerTp TODUEBOrO TOYEHUA

CYMMOPTOM NNGHTAHOH, MM vvveuevnenenn.... 500%)
HaunGonswus XpyTAuuit MOMEHT Ha

TNAHOAAOE, KPC.OM wurvrevnrnennnnnvnnnnn.s 13200%)

HanGoarmee zomycrumoe ycuade
NPOZONBHOA MOMAUH, KTC sevveevsnonssveeeas 1000
HauGONBENE BEC MBNEAMA, KT wevveverwsrasa. 1000
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Prc. 5. [pUCOEXMHUTENBHHE U NOCAZOYHHE DasMEpH
¢TaHKa

¥Fig. 5. Coupling and Fitting Dimensions of Ma-
chine

Specifications

Capacity

Boring spindle diameter, mm ......... 80

Maximum recommended diameter of bor-
ing by spindle {with end-support

Faxipum diameter oi drilling by bor-
Heaximum torque applied on spin-

T O - 12100

Beximuzm diameter of boring by facing

Maximum diameter of facing by facing

and special cutterhead), mm ....... 350

iag spindie, MM .ve:cvcvovrvsconnss 50

dle, kgf.co

SLAdE, DB sevavesescsnsronsennennss 420%

Sl1G€, MM nvvoceessnconsesascnsoncasnse 5006

Maximum torque applizd on facing

head, KZL.CM e.vvvuvsecnsvosenronas '13200"g

Maximum allowable effort of longitu-

dinal feed, kgf .....cec0uvrveunaes 1000
Maximum weight of workpiece, kg ..... 1000
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s 1, 10
o Me
- [ S
§gs S
12As
23
g /[
5 .
S F
S )
1000
9




XapaKTepucTyKa Y3108 cTaHKA
Specifications of Machine Units

HauGonsree nepevenenye Cron Unuenens Cynnogr %) | Pacrounas
Table hoEF: e, (o)) TOJI0BKA
Maximum travel - Spindle Facing Boring
[lpoxonbproE flonepeynoe KEpyrosoe slidex) head
Longitudinal| Cross Circular
800 uu 800 mM 360° 500 muM 120 mm 800 muM
800 mm 800 mm 500 mm 120 ‘mm 800 mm
Tens nemesus numsa unn 0,05 um 0,05 uuM 10’ 0,05 um I,0 uu 0,05 um
EOHEyCa
Dial or vernier graduation
Yalue, mm 0,05 mm 0.05 mm 10" 0.05 mm 1.0 mm 0.05 mm
Cxopocts Ouerporo nepe- 2,18 2,18 3,48 3,48 L4 2,18
MemeHusa, M/MuH
Rapid travel speed, m/min .
BHEANYADONE YIODH Zas €CTh eCcTh yepes KaxzHe  ecTh Tl 38 ecTh
kpaitaero nonoxenms 90°
Trip dogs for extreme provided provided through provided provided provided
position every 90°
OIeRTPOMaMUAK

Electrical machines

HasHaveBye Mamynw Tun Momgocrs, ®BT| YMGAO oGopOTOB Hanpsaxenne, B Huperrap-
B MUHYTY HHH W
Purpose Type Power, kW Speed, rpm Voltage, V Invsgtory
TnasHuit mpEBOR T52-614 5/5 1000/1500 380
Main drive
lpuBon Hacoca cmaskm AOI-TI I/4 0,12 T400 220/380
Lubrication pump drive
SNEeKTPOABUTaTeNb arperara A42-4 2,8 I440 220/380
Unit electric motor
lipusox nozauym MR-420 1,6 1500 220
Feed drive
[luranve anexrpoxswrarens nopagy IMY-25A3 3,23 3000 230
Feed electric motor supply
BoaGyaurens -21 0,37 1420 II5
Exciter
JNIeKTPOZBUTATEND NDHETA AQJI22-4 O,4e 1400 380

Bearing block electric motor
—y

%) Ina cramka 20614
Por 2Jj614 machine

10



MexaHuka cragka
Lureds

Tnasyufi mpEBOZ
Main Drive

¥ - |4rcao oGoporos B Mu- Kpyrsumit MoMeH®, ®rc.oM MomHocTs K.O.Z. HamGonee
C'.Tyne” Hyry Troque applied, kgf.om mnggxene, WMABzenn ggggge
Speed, rpm T XBY
Ha DNUEZene Ha nnaHmaie .
UNUHZETS | MnaEuakoy on spindle on fasing head iggﬁglg? 2§;2ile W?fiﬁst
Step | spindle | facing head g no HamGo- | o o mango-| XV clency '
No. NPUBOTY 166 CNat0~i NLuBOLY fes ¢nalo-
SEreStat | SEruce,t o o e
masorre |piwene | s | wper || e per
g;:z;::ﬂ S;z:g;ﬁeand drive link drive link
rotation | rotation
I 20 27700 8800 I,77 0,88
2 25 8 22100 8800 50500 13200 2,26
3 31,5 I0 17700 8800 40500 13200 2,9
¥ 40 I2,5 18900 8800 32400 13200 3,6
5 50 Ie 8571 25300 13200 4.4
6 63 20 6802 20200 13200 4,4
7 80 2,5 5356 16200 13200 4.4
8 I00 31,5 4285 12800 4,4
9 125 40 3415 10000 4,4
I0 160 50 2630 8100 4,4
II 200 63 2142 6400 4,4
I2 350 80 I715 5050 4.4
I3 315 I00 1338 4050 4,4
I4 400 I25 1070 3240 4,4
I5 500 150 857 2530 44
16 630 200 678 2020 4,4
17 800 535 4,4
18 1000 428 4,4
19 1250 343 4,4
20 I600 268 4,4
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Creuwduxauns syGuarThX KONEC, YCPBIKOB, YEPBIYHHX

Specification of gears, worms, worm wheels and Screws

KOJIeC U BUHTOB

CuMeuerne

W nos. Yueno 3y6s- Moayns unu Jron suHro-~| CreneHd Toy-|Marepman TepMooGpa~- | lIpuMeya-
ga puc.6|eB MA¥ 33— | WAr, uM MCXOZHOTO |BOW JNMHWMM, | HOCTM ©O GOTKa M Hue
XOZKOB KOHTYDa rpaxz. TOCT I643-56 TBEPAOCTE
fefilon SN on | Fodmle or | MRS TN B Gemmecto  fuo | Heas-ieaty
in Fig.6 starts pruca,nm élspluccment deg. GOST *043-56 hardness
i
I 43 2,5 - - 7~X Cranp 40X HRC 52
Stecl 40X
2 40 2,5 - - 7-X Cranes 40X 40X-Y
Steel 40X
3 2o 2,5 - - 7-X Cranp 40X 40X~y
Steel 40X
4 30 3 - 613 20" 7-X Yyrys CY.2I-40 - npasoe
cast-ironCY21-40 right-hand
5 2 3 - 6°14’ 7-X Cranes 40X HRC 48 npasoe
Steel 40X right-hand
6 - 6 - - Cranp 45 ~ I&B0E
Steel 45 left-hand
? I9 3 - - 8-X Crans 45 -
Steel 45
8 152 3 - - 8-X Crans 45 -
Steel 45
9 I? 2 - - 8-X Cranp 40X HRC 48
Steel 40X
10 42 2 - - 8-X Cranp 45 HRC 42
Steel 45
II - 6 - - 7-X Crane 45 - nesoe
Stecl 45 left-hand
12 34 3 +1, 341 - 8-X Crans 45 45-3%)
Steel 45
13 - I2 - - Crams 40X HRC 50%  zemoe
Steel 40X left-hand
I4 20 2,5 - - 7-X Crams 40X 40x-y % '
Steel 40X
15 150 2 +2,084 - 7-X Crans 45 45-y %)
Steel 45 ’
16 34 2 - - 7-X Crans 40X 40%-y *)
Steel 40X
17 85 3 +3,3 - 7-X Crans 45 45-y*)
Stecl 45
18 65 3. - - 7-X Crans 40X HRC 48
Steel 40X
I9 48 2,5 +2,745 - 6-X Cranp IBXTT HRC 59
Steel 18XIT
20 37 2,5 +0,5 - 6-X Cranp I8XI'T HRC 59
Steel 18XTT
21 42 2,5 +1,345 - 6-X Cranp I8XI'T HRC 59
Steel 18XIT
27 25 3 +1,395 - 6-X Crans IBXI'T HRC 59
Stecl 18XIT
23 42 2,5 +I,345 - 6-X Crany I8XIT HRC 59
Stecl 18XTIT
24 21 2,5 +0,5 - 6-X Cranp IBXTT HRC 59
R Steel 18XTT

13



[pozonzenye

Continued
¥ nos, Jueno 3y6n- Mozyne wuay Cuemenne Jron BuHTO-| Cremens Toy- Marepuan Tepmootpa- ‘ﬁonueqa—
Ha puc.6les uau 3a- |mar, UCXOZHOTO | BOY JMHWH, | HOGTU MO 60TKa o " Hue
XO0ZOB KOHTYDa rpal. T'OCT I643-56 TEEPZOCTD
Rel. N Number of Module or Basic rack Helix Accuracy Heat-treat-
ia Fi teeth or piteh, mm profile angle, degree to Material ment and liote
starts displacemen» deg. GCST 1643-56 hardiness
25 35 2 +2 - 6-X Cranp I8XI'T HRC 59
Steel 18T
26 55 2 +0, 466 - 6-X Crans IBXT'T HEKC 59
Steel 18XTT
27 25 2 +2 - 6-X Crans I8XIT HRC 59
Steel 18XIT
28 64 2 +1,67 - 6-X Crany IBXI'T HRC 59
Steel 18XTT
29 30 2 +2 - 6-X 9;an5 IsxrT HRC 59
Steel 18XTT
30 60 2 +0,46 - 6-X Cranms ISXT'T HRC 59
Steel 18xTT
31 27 3,5 +2,8 - 8-X Cranp ISXI'T HRC 59
Steel 18XT7
32 50 3,5 - 22%0¢ 6-X Crams 40X HRC 48 npaBoe
Steel 18XTP right~-hand
33 68 3,5 +1,24 - 7-X Crans 40X HRC 48
Steel 40X
34 27 3,5 +2,8 - 6-X Cranp IBXTT HRC 59
Steel 18XTT
35 40 3,5 - 22%06? 6-X Crans 40X HRC 48 neBoe
Steel 40X left-~hand
36 68 2,5 +1,24 - 6-X Crans 40X HRC 48
Steel 40x
40 2,5 - - 7-X Crans 40X HRC 48
Steel 40X
22 3 - 8%8' 20"  7.x Bpossa 09I0-0,5 - nesoe
Bronze 00I10-0.5 left-hand
39 51 2,5 0,06 - 7-X Crans 40X HRC 48
Steel 40X
40 3 I6 - - 7-X Crans 45
Steel 45
41 24 3 - - 8-X Crans 45 HRC 45
Steel 45
42 I8 3 - - 8-X Crans 45 HRC 45
Steel 45
43 28 3 - - 8-X Cranp 45 HRC 45
Steel 45
44 26 3 - - 8-X Cranp 45 HRC 48
Steel 45
45 52 2,5 - - 7-X Crans 45 HRC 45
. Steel 45
46 26 2,5 - - 8-X Crans 40X HRC 48
Steel 40X
47 2 2,5 - 6%26? 7-X Crans 40X
Steel 40X
48 40 2,5 - - 7<X Crans 45
Steel 45
49 I8 2,5 - - 7-X Crans 45 HRC 35
Steel 45

14



lipononxenue

Continued
¥ nos. {qmcno'sydb- Mozyns unu| Cuemenue Yron Bunto~|Crenens Tou-|Marepuan TepmwooSpa~ |llpumeua-
Ha puc.6.eB MIM 3a- | mar, Mu MCXOZHOTO | BOM AuHMHM, | HOCTM NO gorra M HUE
XOZROB KOHTYDa Tpaz. T'OCT I643-56 TBEDPAOCTH
RefeNoe |Number of Module or Basic rack Helix Accuracy Heat-treat-
in Pig.6|teeth or piteh, mm | profile angle, degree to Material ment and Note
starts displacement deg. GOST 1643=56 hardness
50 35 2,5 - - 7-X Cranp 45 HRC 35
Steel 45
51 60 I,5 +1,053 - 8-X Craas 45
Steel 45
52 I5 I,5 - - 8-X Crany 45
Steel 45
53 30 1,5 +1,053 - 8-X Crans 45 HRC 35
Steel 45
54 75 1,5 - - 8-X Cranp 45
Steel 45
55 17 2 - - 7-X Crans 45
Steel 45
56 74 2 - - 7-X Cranp 40X HRC 48
Steel 40X )
57 39 2,5 - - 8-X Crans 40X 40x-y )
Steel 40X
58 27 2,5 - - 8-X Cranp 45 HRC 50
Steel 45
59 30 2,5 - - 8-X Crans 40X 40x-y*)
Steel 40X
60 60 2,5 - - 8-X Crans 40X "HRC 48
Steel 40X
61 34 2,5 - - 7-X Crany 40X HRC 48
Steel 40X
62 47 2,5 - - 7-X Cranp 40X HRC 48
Steel 40X
£3 2,5 - - 7-X Cranp 40X HRC 52
Steel 40X
&4 2,5 - - 7-X Cranp 40X HRC 52
Steel 40X
65 2,5 - - 7-X Cranp 40X HRC 52
Steel 40X
- 66 35 2,5 - - 7X Crane 45 HRC 35
, Steel 45
- 17 2 - - 8-X Crans 40X HRC 48
Steel 40X
- 40 2 - - 8-X Cranp 40X HRC 48
‘Steel 40X
67 42 2,5 - - 8-X Crans 45 HRC 52
Steel 45
68 37 2,5 - - 8-X Crany 40X HRC 48
Steel 40X
€9 - 8 - - Crans 45 - JieBOE
Steel 45 left-hand
70 28 2,5 010 14 9% Yyrys CY,2I-40 -~ npaBoe
Cast-iron CUI-40 right-hand
71 28 2,5 - - 8-X Crans 45 HRC 52
: Steel 45
72 36 2,5 - - 7-X Cranp 40X HRC 52
Steel 40X

15



Mipononxenune

Continued
¥ mos. Uneno syoe-~| Moxyns unu |Cumemenne [Yron BUHTO-{ CTEleHs Tou—TMaTepman TepuooOpa~ [Mpumeya-
Ha puc.6les wanm 3a- | war, um VCXONAOT0  |BOft AMHEE, | HOCTH O gotra u Hpe
X0Z0B KOHTYDpa rpaz. TOCT I643-56 TBEDA0OCTH
Ref los | Number of llodule or Basic rack Helix Accuracy Heat-treat-
in Fige6| teeth or piteh, mm |profile angle, degree to | Material ment and Note
| gtarts displucement deg. GOSP 1643-5ﬂ hardness
73 2,5 - - 7-X Crany 40X HRC 52
Steel 40X
74 2,5 - - 7-X Crans 40X HRC 52
Steel 40X
75 2,5 - - 7-X Cranp 40X HRC Sz
Steel 40X
76 52 2,5 - - 7-% Craanp 40X HRC 52
Steel 40X
7 26 2,5 - - 7-X Cranp 40X HRC 52
) Steel 40X
78 - 6 - - Crans 45 - nesoe
Steel 45 left=hand
79 3 3 - 803g'20"  7-x Cranp 20X HRC 59 nesoe
Steel 20X left-hand
80 30 2 +0,854 - 8-X Crans 45 -
Steel 45
81 I8 2,5 - - 8-X Crans I8BXTT HRC 59
Steel 18XITP
82 I8 2,5 - - 8-X Crans I8SXTT HRC 59
Steel 18X1T
83 I8 2,5 - - 8-X Cranp I8XTT HRC 59
Steel 18XTT
84 18 2,5 - - 8-X Cranp ISXI'T HRC 59
Steel 18XTT

*) ¥ - structural improvement

Ceezenns o PEMOHATE oraHKa
Record on Machine Rcpajirs

Kareropuﬂ CHOXHOCTY DEeMOHTaA

Category of

repair

PemonrHut uun paGemw CTaHKa, 4
Repair~to-repair cycle of machine operation, hrs

a)
Bux

N0 TOXOBOMYy nnaHy
schedule

peMoHra
Kind of
repair

)

NPaKTHYECKH
actual Ly

llara pemonra
Date of repair

Ormerka 0 BHMONH :HUM PeEMOHTE

Repair done

Moxnucs
Signature
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VI3MeHeHUA B cTaHKe
Alterations in Machine Deaign

Wl Ysen wmm | ilpyunan -Kparkoe omnmcanue Jlanpye nocne | USMEHEHVS BHECEHH Iara | Donmmes
a/n | rpynna N3MEeHeHuH fpousBeneHrHx U3MeHexni U3MEHEHMA | B JUCT nacnopra B g “
: Alterations intro- o
Item| Unit or . Data after ’ o Signatu-—
© Reason Alteration made : duced into Certi Date
Nc, group : alterations ficate sheet No. re
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KOHCTPYKIVA CTAHKA

O0mas KOMIOHOEKS

OCHOBaHVEM CTAHKAE CIYRUT CTAHWEHA,
CripaBa Ha CTaHVWHE YHKDENNeHa IeDeNHAs CTOo#ry
N0 BEDTHKANBHHM HADABIARLAM KOTODOH fepe—
Meuaercd pacrovHan CalKa ¢ BHIBMKHHM WTKH-
neneM, Pacrousas GaGra cranka 27614 cHaG-
¥EHa BCTPOEHHOV NMNAHELA{O0# ¢ DanuanbHHEM
CYNEOpTOM,

Ha neBOM KOHLE CT&HMHH MOKET pacrnona-
raThCA 38JHAA CTOMKa, MOCTABIAAEMAA 110 0GH-
oMy 3aKasy. [0 BEpPTUMKANBHHM HANDaBIAKUUN

3anHefl CTOMXK MepeMemaercsd JANHET ¢ CaMOCTOf-

TERBHHM TNPUBOAOM.
Mexay crojfixaMy Ha HaNpPaBAAKLAX CTEHE-
HH DAcMONOAEH CTOJ, WMELWLUH NMPONONBHOE,

nonepeyHoe yu KpPyrosoe zaBUXEHWA. OTNSNDHO Dac~

nonarapresa 3NEKTPOMKAg ¥ arperar, NUTaLURY
MPUBOZ MOZAYH,

Ins MOABMEHHX ODPTAHOB CTAHKA MPSAyCMO-
TDEHH MEXaHHYECHAR padovas mozauya, GHCTDHE
YCTAHOBOYHHE [EeDEMEWEeHNs 1 pyuHad nozava,
PyuHas 1ozava mOMHEAENAS ¥ DAZMANLHOTO CYyh-
nopra MOXer OHWTE: TOHKOH M rpyGoit.

OnacaHne KMHEMATHUECKOR CXEMH
(cM. pHc. &)

KvHeMaTwyecKne Leny CTaHKa NOsBONANT
OCYWeECTBRATE:

BpaleHue WiunAenn ¥ luanmaficy (2N6I4);

nozayvy WUNMHZens, PacTOvyHOR GaGku, pa-
DKeNBHOTO cynmopra ( 27614), npHera, a TaKEe
IpoZOABHCE, [IONEPEYHOE B KPYTOBOS NEpeMele-
Kua crona.

Bpauen#e WmMEReNs n nnaHWalibH ocyme-
CTBNACTCA 0T ZBYXCKODOCTHOT'O 3JEKTPOXBAra-
Telns uepes KOPOOKYy CKODPOCTeil, oGecneynman-
uwyx nonyuenue 20 uMcen 06OPOTOB WLOMHIENA
u 15 uucen oGoporor miaHwaiich (21614).

lpnBox MOKAay¥ NPOMCXOAMT OT 3AEKTPO-
ZBUTATENA NOCTORHHOT'O TOKE, PAaGOTAkLWEro B
IHPOKOM ZLVANa30He DerynupoBaHWd., [locTOAH-
CTBO BHODENHOH MOZAuM 0CECNEUYMBAETCH HANU-
UMeM DJACKTDUYECKO! 006paTHON CBRA3YU ( 11OIPOG-
HO cM. paszen "3nexrpoosopyroBaHMe™).

llepemeuenne nxuera 33RHEH CTONKN oCy-
WEeCTBIAETCA HE33BMCHMO OF nepememenus pac-

TOYHO# GaGKM OT OTHENBHOTO 3NEKTPOABUra-
rens.

MACHINE DESIGN

General Layout

The bed being the machine base mounts st its
right-hand side the main column along whose ver-
tical ways the hesdsbock and the telescopic spin-
dle travel. The headstock of the 2i6l4 machine is
fitted with & built-in facing head and =2 facing
slide.

The ileft end of the bed may accommodste tae
end-support column which is available on specisl
order. The indepsndently driven besring blocs moves
along the vertical wers of the end-support c¢clumn.

Arranged iun-bDetween the columns on the bed
ways is the Table which has longitudinal, cross
and circular motions. "he electrical cabinei and
the feed drive power supply unit are arranged se-
parately. The movable members of the machine are
provided with power-actuated operating feed, rapid
gsetting-up motions and manual feed. Hand feed of
the spindle and facing slide can be either
fine or ‘coarse.

Kinematic Diagram
{Fig. 6)

The machine gear trains eneble the following
motions to be performed:

spindle and facing head rotation (2]614);
feed of spindle, hesdstock, facing slide
( 21614) and bearing block and also longitudinal,
cross and circular travel of the table.

The spindle and facing head are made to rotate
by a two-speed electric motor through the speed
gearbox which allows to obtain 20 spindle speeds
and 15 facing head speeds (2/614),

Feed is driven by a d.c. electric motor ope-
rating in a wide range of adjustment. The constan-
cy of a selected feed is ensured by the incorpora-
tion of electrical feedback (for detailed descrip-
tion, see the section "Electrical Equipment™),

The bearing block of the end-support column
can be moved independently from headstock travel by
a self-contained electric motor.



£OHCTDYRUMA 2CHOBHEX J3NO0B

Ropoora ¢xoao ToeT e

{puc. 3) passeumeHa s KOUIIyCe pacrovHoi
Galku. Roe paiw KODOOKE CKOpocTelt Bpamapr~

CH H#a UCIuMNZUEAX Haverus. fecrepun KOpOG-
Kil CHODOCTEl NONBEPTHYTH TePMUUYSCKOR 06pa~-
OOTHE, YT0 B COYSTAHMZ GO nAuQoBaREEN L0~
gunen zyOpe® 0GecleygBaeT ux AANTEAREY I
PasoresiocoUHeTE HpH COXPaEeBuy nepnBoHavans-

3 @ UNYUaC MORDERIEENS AvCOre 58HuA
553 I Bcern Or Boce rozsuEaLe me-

TCA HA NNNLEBHY AHCGC THaARUX
Ranax.

Design of Fain Unitvs

“he speed gearbox {Fig. 8}
i85 accommoedsted in the housing of the headstock,
All shafts of toe speed gearbox run in antifriction
besrings. The gears of the gearbox are properly -
heat-treated, which in combination with ground pro-
File of the testn provide for long service life and
initvial accuracy.

The design of the cluster gears ensures re-
placement in case of breakage of any rim without re-
placing the wholse oluster geér. 411 movable gears
are shiitsd oither on spliced or smooth (keyless)

Puc. 8. KopoSka cxopoorsit

Fig. 8. Speed Gearbox
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Pacrovno msE2reqsrp The boring scpindile
{(pac. 9, IO) munmonHen m3 cranm 35X0A ¥ non-- {FPigs 9, 10) is made of 35 JfA steel grade and ig nit-
BEDI'HYY 430TAONM, YTO B COYETAHUM G BTyAKA- rided which in combination with sleeve bushes ma~
NY THNB3H, BHNONHGHEHMU Y2 HADEKONOAEMIHM- nufactured of ball bearing stesl provide long
ROBOH cramm, cOEcnevyWBseT ANNTENbHOE COXpa- precision life. The spindis sleeve rotates in

HeHUE TOYHOCTX. ['waz32 wraszens Bp3ligercy thres precision antifricticn bearings, provision
Ha TpeX NOJMRIEUKAX W% BHGOXOH TOYHOCTH. -#v mljusting radial clearance by the
Tepenuuil NOAWANAMK ~oiyoKaer DErviUDOBKY pa-
INansHOTO 3a30pa. The slseve front bearing of the 2615 machine
B cranne 2615 (pue. I0) s is directly accommodated in the housing
THIE3H DA3MEMAETsA Henoguency adstock, this providing higher precision
le UTMHIENBHOR SaCKM, yTO 08e (19ity ol the spindle unit as compared with
THOOKYD TOUHOCTE U BECTHACTI MoyPTeriby 2614 wmachine in which the front bearing is
“372 B CDGBHEHWH CO ¢ E KOT housed in the rotating sleeve of the facing head

- (see Fig. 9). The front end of the spindle sleeve
T¥7b3€ NNARWAHOH (pHG. ). llepensuy HoHen in the 2615 machine has a special shape enabling
TEb3H NNMHAGNA CTAHKA 2615 uMMeer chneuManb- to clamp end milling cutters directly on the
HYD (OPMY, NO3BOJAKEYD KPENHTS: TCDLEBHE sleeve,
fpesH HENOCPEACTBEHHO HAa I'MIB3e. T he facing he ad (see Fig.9)
ITrxaumanoa (cu. puc. 9) cran- of the 2JI6I14 Model is stationary fixed on the
ka 2]l6I4 HemcIBMEHO 33KpeNneHa HS THIb3€E, sleeve which runs in precision roller bearings
BPAMALmMEACH HA TOYHHX PONMEOBHX HOANMIHUKAX, located in the headstock housing. Facing head ro-
D3CHONOXEHHNX B KODNyce CGalK¥W. BHALYeHHe tation is engaged or disengaged by means of g spe-
i CIKNBYEHNE BPAUEHUS N/IGHUAHON NPOM3BOIHT- - cial clutch.,
CA CTCLNaNBHOA MydToii.
10 HanpaBARVUAM TI5HuAAGN nepeMengeTcs The facing slide which is fitted with T-slots
CETURTBHEN CYNNOPT, WMEKLZH T-00pazAHe mazH to clamp tools travels along the faciag head ways.

The rack-and-screw drive of bhe facing slide is
provided with a backlash eliminating device, which
brecludes accidental displacement of the facing
slide during rotation of the facing head.

In% 38KPENNEHAR MHCTDYMEHTS, PEc UHO-BUHTO-
CYNNOpTa CHaSXem yCrTpofioraow
F830POB, UTO YOTDAEAET mpoms—
EMSNEHVE CYNIODTA NPY Bpameruy
An2HUARCH., The speed shifting me~

Hexanusu qe 2EF1vYe-~ " echanisn (Fig. 11) secures engagement of
%A crKopocrTen {pHc, odecre- any speed of spindle or facing hesd (27614} by
YRBAST BRADYEHAS ADCOTC 4YECIA 0CODOTOR

operating a single iever. This is effected by
InMHIAeNA Au60 MAISHEaHCH g;ﬁGI#) npH DOMONHM saifting the movable cluster gears and changing

OTHOY DYKORTKY myTeM IeDEMENEHRS LOABARHNY rotation speed of the drive motor.
CADKOB HECTEDeH W MIMEeHeNMS CHODOCTH Bpa-
HEHUT NDUBOOHOTO BNEeKTPpONRKTETEAS, The shifting mechanisms of all three cluster
MeXaHu3M NepeMemeHys mcex TPEX ONOCKOB gears are of a similar design, therefore, to un-
mecrenen OZLWHAKOB, NO3TOMY ZJA NOHVMAHUS derstand their operation it will be quite suffi-
~ ero -acory IOCTATOYHO DACCMOTDETS YeTDOH- cient to describe one of them, for instance, the
CTRC OIHOTO M2 HUX, HanpuMep, BEpxHero., upper cne.

Puvar 13 cpowm CYXapeM 3axX0ZuT B nas
lepeweuaenoit wecTepay, Ha apyrom KOHIE
pPHYETa MMeerca naney I4,Bxoagmumnii B nas
Capadaua I5 (pa3seprxy BCEx Tpex GapalaHoB
I5, I6 norasamu cxemarsuecknm). £ Ga-

The block of lever 13 enters the slot of the
shifting gear. The other end of the lever carries
pin 14 entering the slot of drum 15 (the develop~
ments of all three drums 15, 16 are illustrated

diagramatically). Coupled with the drum is
badaHou crAsana HECTEPHH, HAXOZALERCH B the gear which is in constant mesh with racks 1
MOCTORHHOM 3aLENACHEN ¢ pefikaMy I ¥ 3. and 3.
PRrypHHE KOHUN peex yOUpawTCcA o ABCK Ge-
nexropa I0, uMemmero Ha KOELEHTDHYECKEX The shaped ends of the racks abut against se-
OKPYXEOCTRX DAL OTBEPCTHI pasHOTO pasMepa, lector disc 10 which is provided with a number
BHNONHEHHHX B ONDENENCHHOR NOCHEN0BATeNE— concentrically disposed varied-diameter holes ar~
HOCTY. B 3aBHCHMOCTH OT noNoEeHMR IVCKa ranged in a special order. The racks may, therefore
GENEKTOPA DEHRU MOTYT 3aHMMATH BHOIHe be placed in sppropriete ficed position depending
onpereneHHoe QUKCHDOBaHHOE NONIOKERKE, on the position of the selectar disc. Change of ﬁb—
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lameHesns nonoxenys peex I ¥ 3 su3NBaeT
pOBOPOT meCTepHE 2 u, GAELOBATENABHO, OG-
padana I5. QUrypHNG nas Gapalana rnpy npo-
BOPOTE YBIEKAGT cyxapr 4, Bmampss p por
~wwara 13 W nepewmnkverus Smouxs TEpeH,
zuesenne cropocrn BPRUEHNS BREKTPO~
ABELIATONT OCYLECTBAACTCH KORCYHNM BHEIK=
uareieM I8, Ha xoropui BoznaficTByeT nayH-
2EL V. BUODNM KOHION ymupakunica auso
; © GENBHKTUDE, W00 NPOXOLANKE R era
ne. HeoSXOZMMO NOMHWTE. wmo pacdora
3 ARUEHUA SHOPOGTEH BOBMOEES
‘© NpU MOZKANYEHNN CTAZEA K GeTH.
PacoMoroum monHEE Toouece neps
aud. Pyroarwy & 5
TONOEEHUE ¥ HEPERONAY H KDAAHEE NCASKEHNS
{ norasaHp TYHETHDOM) . [IU¥ 57T0M, MOX ZelicThu-
€k NPYKUHH, BAAKK £ Nepemeraercs BOP3BO,
BO3LEHACTEYA H& KOHEUHHH BEKaDYartens 17,

jovl

KOHTaKTH HOHEUHOTO BHEINYaTENS DABOMKEYTCH
¥ BIEKTPOABUraTEN: KODOOKH CHOPOCTEH 0Qpa-
HoBarcR. OnHoBpewmenro, onaronaps ueocrTepHe
5 ¥ pedixe 6,1ucK 10 OTBOZUTCH, 0CBOGORAAR
KOHUR DEeK W NnyHXepOR 7 n I2.

Bpauernen pyxoarTkum BOKDYT ocHm
BAJNNKE 4 ycTaHIBAMBALT TpelyeMoe Yueno 060-
POTOE B MMHYTy. BuecTe ¢ pyKOATKOH 8 Bpa~
naerca muck I0. Tpm Bo3BpameHum DYKOATHH
B (MKCHPOBEHHOE NOJOEEHUE NpOYUCXOZNT ne~
PemencHne 3y0YaTHX GAOKOB M BRIDYEHVE TPE=—
GyeMOTO uKcaa 060pOTOB 37eKTPOABATaT eNA,
RKaKk 3T0 ONMCAHO BHueE.

Ecnn B npouecce mepememenus 3y0yarHx
ONOKOB TODUH 3YGEEB KaKo#-InGo M3 NEepernk-
UAEMNX WECTEDEH YNDPYTCA B TOPUN 3y6EEB
COOTBETCTBYDLEH! HENOABUKHO mecrepHyu, py-
KOATKE OCTAHOBATCH HE ZLOXOAS A0 (GUKCHDO~
BaHHOTO NonozeHuA. [IpM aroM, BeleIcTBue
NPOAONEAVLET OCA HAXMMA HAa DYKOATKY, BaluK
4 mepemecrurcs BreEBO, BO32EHCTBYA Ha XKOHEY-
HHil BuENDYarens I7. Mpousoitner HMOYABCHOE
BRADYGHHE DIEKTDOABUIATENA KOPOCKH CKOPO-
crefi, WECTEDHM NMPOBEPHYTCH M BORAYT B 38—
nennexne,

lpy nozxozme pywoaTrz 8 k furCHpOBAH~
HOMy HONOXEHUD AMCK [OCDENCTBOM DHYATOB H
MIyEEEPOB BO3AEHCTBYET HA COOTBETCTBYDEME
KOHTAKTH KOHEYRHX BHKIDuarenclt, oSecueuympan
pacory aNeKTpHYECHOlt CXeMH.

HIna oGnervenys BBoza 3y0OreB B 3allenne-
HUE ¥ yMEHLUGRWA M3HOCA TODUER PR NEpeRin-
UEHNN CXeMO#f LPeNyCMOTDEH AaBTOMaTHYECKu
DPEeBEePC NMIYABECHOI'O BPANCHUA.

bonee moapoGHo paGora SJIEKTDHYECKOH
CXEMH B INPOLECCEe NEPSKADYEHUS GNOKOB WECTo-—
PeH onucaHa B pasnene "3neKrpooGopyzoBa-
Hue".
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sitior of racks ! and 3 makes gear 2 ture and, cop~
sequently, drum 15. When turning the shaped slot of
the drum shitts blocks 14, thus turning lever 13
and shifting the cluster gears.

Variation of wotor speed rotation is effected by
limit switeh 18 actuaved by plunger 7. The other
end of this plunger either gbuzs xzainst tne se-

lector disc or passes taro %3 hole. It is na~

cessary %o bear ir mind that the speed shifting

wechanism can operate only with the mashine cone

nected to the power supply.

Now, l2% us look over- the whole process of
shifting. Bring lever & out of fixs: position and
set 1t inte its extreme position (ae shown by the
dotted outliine). Thereby, under tre asciion of the
spring, shaft 4 is moved to the right actuating
limit switeh 17. The contacts of the limit awibtol
will be opened and the speed gearbox motor will
be stopped. At the seme time through gear 5 and
rack &, disc 10 is withdrawn relezssing the ends
of the racks and plungers 7 and 12.

Rotating lever around the axis of shaft 4,
set a required speed. Disc 10 rotates together
with lever 8. When the lever is returned to its
locked position, there occurs shifting of the clug-
ter gears and engagement of a required speed of the
electric motor, as described sbove.

If, while shifting the cluster gears, the tooth -

faces of any of the gears being shifted abut against
the tooth faces of a respective stationary gear,le~
ver will stop not reaching its fixed position,

Thereupon, owing to a continued pressure upon the
lever, shaft 4 will be moved to the left actuating
limit switch 17. This will bring about a Jogging of
the speed gearbox motor, and the gears will be turn-
ed to come into mesh.

When lever 8 approaches its fixed position,
the disc actuates the corresponding contacts of the
limit switch through the levers and plungers, thus
providing for operation of the electric circuit.

To make engagement of gear teeth easier and
minimize wear of the tooth faces, provision is made
in the circuit for automatic reversal of speed gear-
box motor jogging.

For more details of electric circuit operation
in the course of shifting cluster gears, see the
section "Electrical Equipment".



Bapwmarop (o puc. II) cmy-
EUT JLA PETYAMPOBAHMA CKODOCTH BPAUGHUR
QUCKTLOABUTATENA N0ZaY, 310 DEryAMpOBaHUe
OCYLECTBNRETCH BNEHTDHYCCKNM NyTEM ¥ NOI-
DOGHO OmUCAHO B DGuneide "3IEKTPO0GOpyA0Ba~
Bue". bnaronaps syluT. v KOMECY O ocylie-
CTBAAGTCH MEXQHUYC.: . CBA3b MEWHY CCNeK-
TOPOM 1 BAapUATOPOY, 4t OULCHEUAPIET GOXpa-
HEHME NOCTOAHCTBY NOJauy IpE MaMegsiuy
CKODOCTY BPaWlGHRA UNUAAeAA, Inm i:
BEMMYUHE NOA3U% CHYRMUT DPyKosTKa II,

The electric veriable-
speed drive (varieator) {see
Fig. '1) is uged for adjusting speed of the feed
driving motor. This is accomplished electrically
and described in detail in the section "Electrical
Equipaent™. The selector and variable speed drive
are coupled by gear §, which ensures constancy of
feed at chienge of spindle speed. Knob 11 serves to

variate feed rate.

SOOIV

Puc. II. Mexauusu. nepemoueHus cxopocyelt

Tig. 11. Spced Shifting Nechanism
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MexaEnsy anogpgavusn
(pmc. I2) ynpaBlAeT NRMXEHNAMY NONSYN HITHH-
XenA W pazuansHOTO cynmnopra {206I4). Pyko-
ATrKa I MOXeT 3aHVUMATEH TDM NONOKEHMA. B
CpPeZHeM NOIOXEHWM ( M30CDaXEHHOM HQ prc. I2)
UMoHKE 3 NMO0Z ZefCTBHEM NDPYyXWHH BXOZHT B
a3 ROHWYECKOH mecTepHM 4, [ipy BpameHun Py-
KOATRY I BpamanTcd KOHMUECKHE HECTEpPHH M
vacuUpenenkTencHni Bal., Mygra O Haxomurcs
B HEHTPENEHOM NONOXEHUH - OCYLECTEARETCH
rpy6as pyupad nopags,

vy neperoge pyrusyox I B wpalizes
(" ceCe") nonomenve mepeMswaeTeR 2an 5,
TUOOHKE 3 BHXOZAMT K3 Na3a KCGHAUECKOH nearep-
A1 4, nOBOPAUNBAETCH WECTEPHA 6 ¥ DHUaD 7,
HOTODH} IepeBOANT MydTy O B npaBoe HONOXG-
une. llpu BpameHuy pykosrxu I Bpamaercs
BUHHTOBAA Napa 8 u pachpeienuTenbHHH Baj -
OCYLEcTBAAETCH TOHKAA DyYHas Nozaya.

B kpaithem ("or ceGa"™) nomoxenum
pyroarku I, Mygra O HaxoAMTCH B ZEBOM NOIO-
EESHUN - BKJIOYEHa MEeXaHWYECKad Nozaya.

Bennuwen nmepeMeueHM#t WNMHAEAR MM CYT-
nopTa OTCYUTHBANTCH AMMOOM 2.

Or pacnpeleas®Teasnoro
Bana 5 (pue. I3) Bpamenne nepenaercs
BanaM 4 Mav 8 NoCDEACTBOM CBA3SHHHX MEXZY
coboli MydT 3 u 9. Ynpasnenwe Mydramu or of-
HOl DYKOSTHKM. B npaBoM NOJNORKEHUM €€ BKIKNYEHS
uygra 9, Bpauwaerca BaX 8 ¥ #ames BUHT 7, ocy-
NecTBIAKLKA NOZAYy WNUHLENA 5; B N€BCM NO-
T0KGENY BEJNYEHa MydTra 3 - Bpamaercd LeH-
TPaABHOE KOJeco zmfdepenunana (Bam 4),

Henn noZauvy cynnopra nnarmaiiw, wecrepss I,
3y6uaToe K0JA8CO 2 ¥ DEEYHO-BMHTOBO# NpUBOZ
nozauyM cynmnopra. llepenaToyHoe OTHOWeHME
Anpdepennnana noZoOpPAHO TAK, YTO NPH BHEIK-
YeHHO}t nozave ( UEHTPANbHOE KONECC HE Bpa-
maerca), KONECO 2 BPallaeTcd ¢ TAKWM Ee

YMCNOM OCOpOTOB, UTO M Nuaghuaitba. Iuddepenuuan
padoraer Kak INaHeTapHHH Mexanuz.

B Tpasepce NOMELAETCHA BUHT
nojauy uWmuAZeNsd . [0 HaNpaBAALNEM TPABEPCH
nepemMenaeTcsa MON3YH G BUHETOBOY DEHKOH,

3aEUM pPaCTOYHOHR TOo -
n103BHKEM (puc. I4) - KNrHOBOH. 3amRUMHHE
KIMHBA NEPEeMEUanTcs N0 pOJRKaM.

MTepensad c¢crofKa uMeeT
NOBHIEHHYH XECTKOCTH U BUOPOYCTORUMBOCTSH.

PacnpezenunurensHuas
XK 0pOOGKa Ea [OMELAETCA HA GTAHUHE.
Or Hee NOMyyawT ABUKEHWE NOAGYN BCE NOXBUE~
HHE Opr'aHH CcTaHKa.

Or anerTpozBYraTend moiay (puc. I5)
Bpalienre yepes wecrepHu I5 # 12 ¥ npezo-
XparuTenbHyb My@ry I4 nepezaerca Bany I3 -
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Th e feed mechanisanm (Pig.12)

¢introls spindle and facing slide ( 2/1614) feeda.
Lever I may be set in three positions. In the inter-
mediate position (snown in Fig. 12) key 3 enters the

slot of bevel gear 4 under the action of the
spring. Now, when lever I rotates, the bevel
gears aud the camshaft are made to rotate too..

With clutch 9 being in the neutral position there
occurs coarse manual feed.

When pulling lever I (towards the operator)
into the extreme position, shaft 5 is shifted,
key > is withdrawn from the slot of the bevel
gear 4, gear 6 and lever 7 are turned to shift
¢lutch 9 into the right position. Now, when leverl
is turned, the motion is imparted to gcrew pair 8
and camshaft - fine manual feed takes place.

With lever I pushed (from the operator) into
the extreme position, clutch 9 is brought into the
left position, power feed is engaged.

Motions of the spindle and facing slide are
read against dial 2.

From camshaft 5 (Fig. 13) ro-
‘tation is transmitted to shafts 4 or & through
interconnected clutches % and 9, which are single-
lever controlled. In the right-hand position,
clutch 9 is engaged causing to rotate shaft 8 and,
further screw 7 which effects feed of spindle 6;
in the left-hand position, clutch 3 becomes engag-
ed rotating the differential centr:l gear [sheft 4),
the facing slide feed gear train of the facing
head, gear I, gear 2 and the rack-and-—screw drive
of facing slide feed. The gear ratic of the dif-
ferential is selected so that with feed disengag-
ed (the central gear does not rotate) gear 2 ro-
tates at the same speed as the facing head, and
the differential runs as aplanetary gear.

The spindle feed screw moves in the c r 0 s 5 -
piece on whose ways the slide with the screw
rack is traversed.

The headstock c¢1lamp(Fig. 14)
is of a wedge type, the clamping wedges being
moved on rollers.

T he column is of higher

rigidity and is vibration-proof.

main

Mounted on the bed is t h e distri-
buting b ox tiirouzh which all machine
movable members obtain fesed motions.

From the feed electric wmotor (Fig. 15) rota-
tion is imparted through gears 15 and 12 and safety
clutech 14 to shaft 13 from which clutch 8 engaging



uygra 8, cuerigAcs ¢ monmecoM 7 MmE 9, He-
penaeT BpAeHWE Ha BUMHT 6 NOZAYM WNVHIEABHOR
6alki.

Mygra II,cuenasack ¢ xonecom I0, mepe-
ZaeT BDalleHUEe Ha BUHT 5 NPOZOARHON mozaum
crona.

Mygza 2, cmennsacs ¢ xoaecamy I u 3,
neperaeT BpaligHWEe Ha Ban 4 MOMEpeuHOH M
KPyToOBO# NOZAUk crona. BrmwueHue Mydr 2 » 8
NpOUBBOAUTCH OZHONM DYHKOATKOM.

BO3MOXHOCTS OZHOBPEMEHHOTO BRINYEHNS
BEDTMKANBHOW ¥ NonepevyHoi mozauu, u, CASLO-
BaTENBHO, W3MEHEHHUS HANpaBlCHNA (pe3epoPasHusd
6es NMpeKpameHus NOJauu, NO3BOIAET OCYLECTBIATEH
¢pesepoBaHue N0 KOHTYDY.

with gear 7 or 9 transmits rotafian to feed screw 6
of the headstock.

) Cluuch II being engaged with gear 10 imparts
rotation to screw 5 of table longitudinal feed.

Clutch 2 getting into mesh with gears 1 and 3
transmits rotation to shaft 4 of cross and circu-
lar feed of the table. Clutches 2 and 8 are single-
iever engaged.

The possibility of a simultaneous engagement

of verticsl and cross feeds and, consequently,

~hanging the direction of milling without cutting-
sff the feed motion, enables templet milling te
be performed.

N

hY
!

%

| -
1 N
. { "
AMANRRNNY
3
| 2
I/’ y'7'/' /'ﬂ
i ‘\ 1

1
//ﬁ

: .
s e \

Puc, 12. Mexanwsm nozaum

Fig. 12. Feed Mechanism
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Puc., 14, 3asuM DacTOYHOH TONOBKM

Fig. 14, Headstock Clowmp
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Cron cragxa (puc. I6) yHuBEpCam®-

Huii. OH uMeer NpOZONBHOE, NONEPEYHCE H

EpyroBOe ZABMXeHMA, Hannuue perynuapyemoit omo-

PH CHOABEEHUA NMOBODOTHOTO CTOJA CHUKAST
BOSMOXHOCTDL BOBHUKHOBEHUS BUCDaLMi.

B uange I ummeercs 0TBEDCTUE ( KOHYC
Mopse 4) zns onmpasku, [DH TOMOMM KOTODOH
MOXEHO COBMECTUTE OCH [CBODOTA CTONE & OCHW
UNUHIENS.

3axuM NOBOPOTHOTO CTONA NPOM3IBOZUTCH
¥OMyTOM 2 OT B3KCLUEHTDUKA. 3a¥uUM NulepeyHHX
NPOLOABHHX C3Na30K PHUQKHO-BUHTOBOTO THIAE.

AAf THXENHX DEXUMOB DECGOTH MPETYCMO-
TPEH AOMONHUTENBHHE NDUXBAT HA ZDPYIo# Ha-
npaBasOLEi,

Cronl cHaO%ed NBZMKATODHHM MEX2HUZMOM
TOYHOTO OCTAHOBA IOBOPOTHOTO CTOMA YEpes
xaxzue 90°. Mexanuau Iomycraer "CKBO3HOH
npoxox" yIOpoB NO DHYaT'y MHANKATODA B OGOMX
HanpaBleHNnAX,

)

The machine %table (Fig.16)
ie of a universal type, it bhas longitudinal,
cross and circular motions., Vibration-free opera-
tion is provided by incorporation of an adjustable
siiding support of the rotating table.

Centre journal I has a hole (No. 4 Morse taper)
to receive an arbor by means of which the rotatiom
axis of the table may be made to match with that
of sp:.:ile rotation.

The roteting table is clawped by yoke 2 actu-
ated by an eccentric. The cross slide and the sad-
dle are clsmped by lever-and-screw arrangements.

For heavy operation duties, provision is made
for an additional clamp on the other bed way.

The table is fitted with an indicator mecha-
nism of precise stopping of the rotating table
through each 900. This mechanism allows "free pas-
sage" of stops along the indicator lever in both

directions.

NS

‘|y %T/“
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Puc. I6.

Fig. 16,

Cron

Table



CUCTEMA CMA3HH

Cuasky craHKa CHeIyer NpOYRBOLMTE
CTPOr'0 DYKOBOAGTBYACH CXEMOH cmazki {puc.I7?).

[lpuMeHATS CODPTE MACEN HAZASEUT TONBKO B
CUOTBETCTBUY C YXO2AHWAMA, NBNOKEHHLMY
B CHELUNEMRAUNY K CXEMe CMasky, (naska
CTRHEOB ¥ OCHODHOM OCYWEBCTBAAETCH LIEHTDa~
IM3OBAHEO.,

LAs CHGBXK MEXAHM3MOB PACTOYHOH o-
TOBKN FMEETCH MAcUAHMJ HACOC ¢ HDYBOAOM
0T OTZAENBHOTO 3AEKTPOABMIraTeNd. Macno
BaNMBAGTCH B CNEUMSIBHYE BAHHY, CMOHTHDO-
B4HHYH H2 KODOYCS DACTOYHROR TONGBKEM. CMA3KS
BEPTUKANBHNX HANDaBAAKLYX TOJNOBXM NPOU3-
BOLMTCA OT JNYGPUKETODE BDPYYHY®. Bax ayGpu-
Karopa 3aNO0JIHAETCH aBTOMATHYECKY MACTsHHM
HacOoCOM. CMasKa FaNpaBiAKUUX NOBOPOTHOTO
CTOIa NPOM3BOAMTCA YEpes ZB& OTBEPCTUA HG
BEDXHEH MIOCKOCTH CT078, NEPEKPHTHX BHii-
TaMu. Cuas3Ka UEATPAanBHOX LAN{H NOBOPOTHOTO
CTONa QUTMNBHAR. IAS 3amonHEeHMA peasepsyapa
HEOOXOZMMO CRATL LEHTPANbLHYD KDHUKY Ha CTo-
ne. Bce MeXaHMSMH CTOZN3 CMA3HBAKTCH npu no-
Momy nyCpuKaropa, GaK KOrToporo pacluonoxen
Ha HMEHAX caraskax, CMasKa MEXaHM3BMOE pac-
IPENENATENBHO} KODOOKM - JUTHIBHAA MacHA—
Haji., BaHHA pacnonoOXeHa B BepxHell uacTH KOp~-
Iyca KOpoOxH.

LUBRICATION SYSTEM

Lubricate the macnine gtrictly adhering to the
Lubricating Chart (Fig. 17). Use oil grades only in
accordance witia instructions set forth in the Spe-
cification to the Lubrication Chart. The machines
are mainly centrally-lubricated.

To lubricate the headstock mechanisms, pro-
vision is wade for an oil pump driven from a self.
cuntained electric motor. The oil ig noured into =
epecial bath arrsnged on the headstock nousing. The
vertical ways of the head are manualiy lubricated

by ms

s ov w o Lubrlicator, whose tank is sutoma-
L

1Ly b=l by tue oil pump. Lubricatiocn of the

-
N

iCa

ct

rotating table ways is effected through twe holes

provided on tie table top and plugged with screws.

The centrai yonrnal of the rotating table is wicke
lubricated. To £ill the reservoir, remove tae cen-
tral cover on the table. All table mechanisms are

oiled by weans of s lubricator, whose tank is apr-

ranged on the saddle. Wick~type lubrication is

provided for the distributing box mechanisms, the
bath being located in the upper part of the box
housing.

-

-

—
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3
4

—

|

Puc. I7. Cxenwa cmasxm \>

Fig. 17. Lubrication Chart
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The mechanisms of the end-support column are
also wick-lubricated, the oil bath being situsted

Cwasxa MEXaHUsMOB 3anHell CTORKM-GUTUNBHAA.
"BaHEa pacioJOKERa B BEpXHel yacTH OCHOBAHV A

3azHcl crofiku. B nMpaBoM HUKHEM YPIy DECTOY- at the top of the column base. Provisi:zn is msde
HO{l TOJOBKM DACNONOKEH KOHTPOABHHE T'Na30K. for an inspection glass in the lower right-hand
Ecny macno B riasok He 1I0CTynaer, pacdora Ha corner of the headstock. Do not run the machins if

CTaHKE HE nomycTuma! 0il fails to flow through the inspection glassi

CrielspuKaIMa K CXeMe CMA3KE

-

Specification to Lubriecation Chart

i I T
ﬁngogg‘ o Hamueropaine Cnocot cmaaﬁﬂgmapﬂa CMa30uHOTO uepmgngggg;ggﬂggasxn ggﬁgggg$gf
puc. I7 A3HBAEMHX OOBEKTOB | Marepmana peaepayapa 0 Macsa
Ref.No.| ) How %o ' o G-ty of

in hat to lubricate 1ubricate !Lubricant greade Schadule 0il
Pig,17 £illed
I Hanpasnaoive nepen-  Uepes ayGpu- HHmycTpuassHoe I pasz & CMEEY -
Hell CTO!KX ¥ BEPTH-  KATODH 30 I'OCT I707-51
KaJBHOTO BUHTA
Main column and By lubrica- Industrial 30 Once per shift
vertical screw ways tor GOST 1707-51
2 MexaHusMH pacToO4YHOR  3angsra To xe ITo mepe pACXOn& 85 x (mo
TOJICBKH IOJIOBUEH
MacJoyKa-
3aTteJas
. Headstock mechanisms By pouring Ditto As required 85 1 (to
' oil gauge
mark)
3 HmgdAs onopa BepPTH-  AIMBHA " [ pas B cmeny -
KarkAOTO BHATA
Vertical screw lower By pouring " Once per shift
bearing
4 MexaHusMH pacnpene-  QUTHIBHASA " [lo Mepe pacxoga Iax
JRTEJBHO KOpOGKH 3aJMBKA
Distributing box Wick-type " As required 11
mechanisms pouring
5 HuxHAA onopa BepTw-  3AJIMBKA " I pas B cmery -
KaJLHOTO Bala ‘
Vertical shaft lower By pouring " Once per shift
bearing
6 [pononbHEE HANpaB- Yepes npecc- " I pa3 B cmery -
JH0nme cTosa MacJe Ky
Table longitudinal By pressure " Once per shift
ways lubricator
7 MexaHu3MH 3apHE DuTHNBHAA " Ilo mMepe pacxona -
CTORRE 3auIMBKa
End-support mecha- Wick-type " As required
nisms pouring :
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[Ipononxenne

Continued
ﬁngogg cmasggggggnggingog Croco6 cmasxa Map“:agggggzgoro Hepngggggg;ggﬁ;gaaxn gﬁﬁﬁggﬁﬁﬁf
puc, I7 ‘ pesepeyapa ro MacJaa
Ref,.No. ] How to Q-ty of

in What to lubricate lubricate Lubricant grade Schedule oil
Pig.17 filled
8 llepenuisn onopa pana  Yepes opecc- IMHpycrpuanpHoe I pa3 B cMeHy -
nojavym sajHelt CTOMKE MaCJAeHKY 30 TOCT I707-51
End-~sunport feed By pressure Industrial 30 Once per shift
ghaft front bearing lubricator GOST 1707-51
2 XopoBHe BHRTH cToia, MaciaeHxoi To xe I pas B cMeny -
JioHeTa, 3anHef cTOf-
KH, BaJ CTAHUHH,
BepTERANBHEE BaT, .
PaCTOYHO! HMREIEJH
Leadscrews of table, By o0il cup Ditto Once per shift
bearing block, end-
support column, as
well as bed shaft,
vertioal shaft, bor-
ing spindle
10 3yCGuarasa neperaua Pyqroit JCC-2 Ilpu TexymeM -
Cynnopra IIaHmaicn T'OCT 4366-56 peMOBTe
Facing head facing By hand JCC-2 At maintenance
slide gear drive GOST 4366~56 repair
II Hepegrmit moxmunsmk Pyuroit JTB I pas B Henesw -
TRIBSH WHNBHEEJS
Spindle sleeve By hand YIB Once a week
front bearing
I2 Onopu sanoB ¥ muATa  Yepes mpecc- Munycrpuansoe I pas B CMeHy -
CTaHHEHH MacJeHKy 30 TOCT I707-51
Bed screw and shafts By pressure Industrial 30 Once per shift
supports lubricator GOST 1707-51
13 Hanpasaswmpe noso- 3aJmEKa To xe I pas B cMeRy -
POTHOI'O CcTOJa )
Rotating table ways By pouring Ditto Once per shift
I4 Penyxrop crona Haduexa opm  JCC-2 Ipu Texymem -
COOpKe TOCT 4366-56 DEeMoHTe
Table reducing gear By packing JCC=2 At maintenance
during assem- GOST 436656 repair
bly
I5 MexanmsM crona Yepes Jyopm- HHEyCTpHMATbHOE 45 B CMEHY 110 Me-~ IS5 g
Kawop, samus- 30 TOCT I707-51 pe pacscra
Ha )
Table mechanisms By sressure ndustrial 30 Once pery =hift as 15 1
lubricator, Z38F 1707=51 required

by pouring




SIEKTPOOBOPY IOBAHUE
Ocume cmezenns

JdNeKTPO0CODPY I0OBGHNE CTEHKA BHMONHEHO
17151 MUTEEMA OT CeT¥ TPEeXNa3HOTO MepeMEeHHOTO
TOKa npoMumaeHnol vacrory (50 ru) Hanps-
kenner 380 B, CTpyXTypHAs CXEMa NHTAHKS
OCHOBHHX LGl 3MeKTPOOCOPYAOBAHMA NPUBE—
IeHa Ha puc. I8,

PACUONOKEHNE OCHOBHHX Y370B DNEHTDO~
07CrYNOBAHNA HA CTAHKE MDPUBELSHO HE

pua, 26

380V

O

ELECTRICAL BQUIPMENT

General

The machine electrical equipment is designed
for a.c. three-phase 50 c¢ps, 380~Y power supply.

For block diagrau of power supply of the mais
rircuits of the sliscirical equipment see Fig. 18.

Yig. 26 illustrates arrangement of the electrical

Ta
pus
17

110V

{
5
o
: T
/@ LA AA™
e o o oW
} 35V
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Fig. 14. Power Supply Block Diagram of Electrical
Equipment Kain Circuits



TSXBH‘JGCKV«B LadENe DALKIDUYESKMX MILUH
Specifications of <lectric .iachines

ggggga— Tun*/ Por roRa: HewHMHaNbHHE TEXHAYECKHE NaHHue

Ha_gmc. ' Nominal specifications

zSy;bol . uogggcrs, Hangﬂxeﬂue, TOK, a Yncno oGCpOTOB B MHHYTY

Fié?18 Type Current piger, vo%tage, ampirage, speed, rpm

pill AD2-52-6 /4 LeTeMeHHHY 4,2/6,3 380 I16/13 970/1470
Alternating

IH " 0,12 220/380 0,78/0,45 1400

yisl R 0,27 220/380 I,2/0,64 2800

yill Hocronnnut I,21,9) 220 9, I(II) I500/3000
Direct

IA¥H) - liepeMeHHmi 5,9 220/380 19,5/11,3 3000 ( cmuxp.)
Alternating {synchr,)

My OMYS5043C Hocroauuuit 4,0 230 17,4 3000
Direct

T 0TI " 0,015 230 0,0652 3000

®) Touasko 217 crpanox. llpu 3amene unm peMoHTE cremyer pPYKOBOZGTBOBATHGR ZaHHHMM QMPMEHHNX Talnuyex

**) Borpoen B SHY
x)Only for references. When replacing or repairing, adhere to data of name plstes

**) Built-into amplidyne (i)

llpoBoza or nurawumei cern NpUCOGAMHEANTCH Power mains wires are connected to tne upper
K BEDXHUM 33XMMaM aBTOMETUYECKOTOD BHKJIDYATE N, terminals of the sutomatic switch found on the
PAcMNoNOXERHOT0 HB GOKOBOH oTeuKe ANEKTDO~ side wall of the electrical cabinet. The latter
mraga. CoexmHeHue SNERIDOUNADE CO CTAHKOM is connected with the machine and amplidyne through
Y SNEKTPOMANMHEHM YCMAUTENEY BHITONHEHO TUCKUMH flexible rubber-fabric hoses fitted with plug con-
PE3NHOTKEHCBHMY DYKaBaMU CO UTEICEeNnbHHMH nectors. The machine connection consists in con-
paspeMan, Moxxrwuenne crakka 3aKINUAETCH B necting plug connectors according to the drawing.
COEZVHEHNN WTENCENbHHX DPAsShEMOB COTTAGHD ’
YEPTOEY.

Morra® ¥ ycraHoska Wiring and Mounting

Pasmeunenne u KDEIJICHYE 3IEKTT0WHREIE W 3AEKTPO- Arrsngement and fastening or the electrical
MaMPEHOTO YCMIUTENAS VPOUIBOANTCA $3 “yHIAMEHTE, cabinet and amplidyne are effected on the founda-

Hanuume GeroHMpPOBAHHOTO nOKONA ICE “OpTIVOOM 3JeK- tion. The concrete base under the electrical ca-

TpOuKada ¥ IMMTON arperara yousuUTENnd HEOOXOXUMO binet body and the amplidyne plate is required to
AN YMEHBUEHNS BEDOATHOCTY IOMAZaHMA HuIW Ha exclude the ingress of dust on electrical machincs
SJAEKTPAYECKNE MAUMHH arperaTa U Ha 3JAEKTPHYEGKHE of the unit and electrical apparatuses through
aAnnapaTH 4Yepe3 MecTa BBOJA NPOBOLKM B uwxad, places of wiring lead-in. It is good practice %o
PexOoMEeHIyeTCA DE3UHOTKAHEBHE DYKAaRa, protect rubber—fabric hoses going to the ampli-

nnyume K SMY M HAemMHON XopoOKe 2KC 33LUTUTH OT dyne and terminal box 2KC against mechanical da-

MEX8HUYECKHX UOBPERIEHMIT, mages.
The bottom plste of the electrical csbinet
is fitted with an entrance hole to receive power

-supply leads to tue electrical cabinet.

Ha HukHeM JMCTEe KOpIyca sAEKTPOUKA(a UMEEeT—
¢ OTBEPCTME AJA BBOAA NDOBOXOB OT [UTaRLEH cerTw
Ka8Hana ANfA NPOBOIKM NUTAHUA OT COTH K BIEKTDO-

zrady . > The cross-section of the power leads is not
Ceuenne NMUTaLULX NPOBOACE HE MEHEE 6 MM™, less than © mm2 and tihe length is determined at
Inuza NpOBOZOB ONPEAENAETCH HA MECTE MOHTAXA. the wiring place.

AN
My



MoHTax M WCOHTAHWE 3NSKTDPOOCODYLOBEHWA CTaH-
Xa ¢neayer NpOKMSBOAUTE COTHECHO "[IpasunaM ycTpoii-
CTBA BNEKTPOYCTAHOBOK",

Ina 3aseMieHus CTaHKA M BHEWHETO 3AEKTPO-
000pYNOBAKKA HA CTEHWHE CTAHKA, KOpNyce wKaga m
NAATE arperara UMENTCH CHeUXalbHHe GONTH.

OnucaHue aneKTPUYECKOR CXEMH

TnaBHEA NPHBOL

InapHuil NPUBOL ~ TpHEROZL LNUHZENs ( MNaHmaioH)
OCYMECTBIAETCA OT ABYXCHODOCTHOTD SCHHXPOHHOTO
2NEKTPOABKIATENS Yepes KOpPOCGKM CKOpPOCTeit
(puc. 20).

I'7aBHHM 37EKTPOABMTATENEN TDCU3BOLAKTCH:
BpaleHYe W YyCTAHOBOYHNA NMDOBOPOT WIMBAENHA
(naaHmaliGh) B 06OMX HaNpaBREKNAX, 3BTOMATHUECKMi
NpOBOPOT BEXLYLUMX 3YOuaTHX KOJNEC B HPOLEcce mnepe-
KAXYEHUA CKODPOCTEH;

Bpalenue wWmMEAens ( nnaHgafiéH) BHIAKYAETCH
xuonkaMu IKY u 2KY. Ins ccT2HOBKM CAYEMT KHOMOKS
3Ky "Crom". YCTaHOBOUHNY IPOBOPOT WNUEXENs (NAaH-
ua#OH) BHIKYAETCA KHOMKAMMU 4KY u SKY. Bce artm
KHONKY HAXOAATCH HA NyABTE YIDABIAEHWUA, KOTOpHi
pasMeueH H3 UNMHAENBHO# CalKe CraHHa.

CKODOGTE BpAlSHNA ABYXCHODOCTHOIO BIEKTPO~
LBUraTens 3a1aeTCA BuKikyarenem 3BIC (pue. 2I),
Kowopm% JI8¥CTBYET  OT yCTPOHCTBA MEXIHNYECKOIO

MEePERANYAT BN CHOpPCOTell unuHZensa. ECAK BHKIKLYa-
reas 3BIC HA®AT 1 €r0 HOPMANBHO 3SMKHYTHA KOHTAKT
TpUEY ZWTENRHO DABOMKHYT, TO KOHTarrop XM moz-
COBAMHAGT OUHY U3 ZIBYX He3aBUCHMHX OCMOTOK CTa—
TOpa ~ WECTUNONNCHYE 3BE3ILYy. SUeKTPOABUTATEens
Dy 3TOM BDANAEICA €O CHOpOCThE 270 06/MuH,

Ecny suxnwuarens 3BIC se nawar u ero H.3,
KOHTAKT 3aMKHYT, TO KoHraxropoM I nocne cpaba-
THBEHUA pene BpeMeHxn IPB mozxiryaeTcH Apyras
OCMOTKA CTATOP& ~YETHPEXNONWCHAA 3BE3Za. Ilpw
STOM 27MEKTDOABUI'@TENE: BDALIAETCH GO CKOPOCTEHD
147C0€C /Mun,

P3aroH BAEKTPONBATATENH HA OONBUYH CKOPOGTH—
IBYXCTYEHYATHA; NMyck ABUTATENA NPOMGXOZXT Ha
MEEBUES CHODOCTH C NOCHENYKUMM SBTOMATHYECKUM
NEpEKNCyeHeM HA CONBUYE NOCNE CcpalaTHBanng
pene Bpemedu IPB,

UYeperoBanue yucna 0COPOTOB B MUHYTY ABYX~
CHODOCTHOTO 3MEKTPOUBMIaTels ILNA KaRLOH# CTyneHu
CKOpOCTed BPAUEHUR WNMHAENA OUpEeneNAeTcH 1070~
EEHUEM DYKOATKM NMePEerRNKvarTens CKopogreit.

YCTEHOBOYHHE MPOBOPOT WLNMHAEA COBEpIAETCH
Np¥ MERbUWeEl CKOPOCTY BPAKEHNA “MEKTPOZBUTATENA
HEe3ABUCHMO OT NOJOKEHMS DYKORTHU MEPEKINUEHUA
cxopocTef, B 3TOM DERUME SNEeKTPOABUIATEND BHI-
ygercd KoHraxkropauu B u IK mnuw H uw IK u KM B
BeCTUNONICHY® 3BE3AYy. YCTAHOBOYHHA NDOBODOT GO- .
BEpHAETCHA NPW NOHWEEHHOM MOMEHTE 3NEeKTPOIBUTA-
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It is good practice to perform wiring and
test of the machine electrical equipment accord-~
ing to "The Regulations of Electrical Plant Ins-
tallation".

For earthing the machine and external elec-
trical equipment, the machine bed, cabinet body and
unit plate are fitted with special bolts,

Deacription of Electric Circuit

Main Motion Drive

The main drive -~ spindle drive (facing head)
is effected from a two-speed induction electric
motor tarough the speed gearbox (Fig, 20).

The main drive motor actuates the following
motions: rovation and setting-up turning of the
spindle (facing head) in both directions as well
as automatic turning of the driving gears when
variating speeds;

spindle (facing head) rotation is started by
buttons 1KY and 2KY and stopped by "Stop" but-
ton 3KY. Setting-up turning of the spindle (fac-
ing head) is engaged by buttons 4K¥ and S5KY. All
these buttons are located on the control panel
arrenged on the machine headstock.

£ speed of the two-speed motor is selected
by switch 3BIIC (Fig. 21) which is actuated from
tne spindle speed power-actuated selector. With
switch 3BIC depressed and its n.c., contact po-
sitively opened, one of two independent stator
windings will be connected in a six-pole delta by

contactor KM. Thereby, the motor will run at a
speed of 970 rpm.

With switch 3BIC released and its n.c. conb-
act closed, the other winding of the stator will
be connected alter time relay IPB operstes, in
a four-pole delta by contactor KB; in this case
the speed of the motor will be 1470 rpm.

Thereby, the acceleration of the motor is ac-
complished in two stageés: first at the lower speed
with subsequent automatic shifting to the higher
speed which is efrected after operaticn of time
relay IPB.

Depending on the position of the speed shift-
ing lever, one or other speed of the motor is en-
gaged to suit a required range of spindle speeds.

The setting-up turaing of the spindle is
performed at the lower speed of the mobtor irres-
pective of the position of the speed shifting
lever. This running duty of the motor is started
by contactors B and IK or H and IK and KM which
provide six-pole delta connection., The setting-up
turning is performed at a reduced torque of the
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Fig. 19. Key Electric Diagramn, Sheet 1

Tenf, TAK KAK HANDAKeHNe, MOXBONNUMOE K 3JIEKTpo-
ABUM8TELE NCHUEEHO ZOCRBOYHHMM CONDOTUBIERUAMY
R6I -~ R63 B nemy kaxmoi Pa3u oOMOTKM craropa.

motor as voltage supplied to the motor is decreas-
ed by the additional resistors R61-R63 in the cir-
cuit of each phase of the stator winding. Owing

Bnaronapﬂ STOMY NOBHWAETCA NNaBHOCTSH npoBOpOTa to this, a greater smoothness of spindle turning
TEOMELENS U yMEeHbmaerca TOK, DAQ3pHBIEMH{l KOHTaK~ is achieved, and the current broken by the con~-
T0pamy, tactors is reduced.

lns ocTaHOBKM WMMEIens NpUMEHAETCA UATEHCHB-

HO® ZINHBMNUECKOE TODMCEEHNE DIEKTPOIBUTATENS B
000MX HanpaBieHHAx. {pW OTKANYEHHH KOHTSKTOpPOB B
#AM H DA3DHBAEICH UENE MUTANUA OCMOTOK crTaropa
LBMPETeNd M KATYWKMW pene BpeMenu 4PB. [ocne oT-
KIKYEHUA pene Hanpﬂmeﬁnﬂ 2PIl, mauuraercs uems
naranua nmyckarensd KT, KOTODHY BKINYAET CHOM CH~
VOBhe KOHTEHTH ¥ MOZKJINYaeT K COMOTHE BHCWEH
c«oncoxu ET450 uo,MuH). craropa ANERTPOABUTATENA
TOX TCCTOAHHOTO HaNPSESIUA °T BauilpaMurens 9BT.

01 1€:1C TBUAM HENONBUELOTO B (DOCTPEHCHBE MATHNT~
HOPC 5OTOK& GIarTopa MOWMEHT DOTOPA CTaHOBHTCH

OTDUMLATENBHEM, 9TO Y NPUBOAUT K CHCTPOMY TODMO-
EEHED ¥ 0CTAHDBKS poropa, llocune ucrevesus Bpeme-
AY BHAED&KH yCTaBRW Dele BpeMenu ( He Gonee
I5 cex) 4PB paspwBaer uens mmraHrs Karywrn KT u
CTRANUEET MOCTOAHHOE HAMpARERUE, 39

. , ‘ ) -

To stop spindle rotation an intensive dynamic
braking of the motor is applied in both directions.
With contactors B or H being disengaged, the power
¢ircuit of windings of the motor stator and time
relay coil 4PB is broken. After voltake relay 2P[
has been disengaged, the power circuit of star-
ter KT is closed, thus energizing its power con-
tacts and connecting constant voltage current ob-
tained from rectifier 9BT to the highest speed
winding (1450 rpm) of the motor stator. Under the
setios of immobile in space megnetic flux of the
stator, the rotor torgue becomes negative which
results in rapid breking and stosping of the ro--
tor. After time delay of curren’ setting (mot
more tham 15 sec), time relay +PB opens the supply
civcuit of coil KT and disengnges constant veifage.
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Fig. 21. Diagram of Main Drive Motor Shifting

Komrares pene Bpemeny 4PB B uyenm KT myHTR-
pywros H,O. xowraxramu kmommnm "Cyon" 3KY ,npn
9TOM orxmwvenue KT He 3amucur or BDEMEHM BHZEDERY
4PB. [ImHauuyecroe £0pMOReHNe neficTByer Takxe nmpu
JUpaBACHNH yCTAHOBOYHLM NIPOBOPOTOM WNWHAENA M
HaulHaercs mocne Toro, mak OTNIYyCKAETCH KHONKA
4HY wnm SHY, .

Nlepexanyerne CKODOCTH mNKHIensn ( MnaHmaiow)
NPOMBBOZNTCA MEXaHUYECKM CENIEeKTHBHHM MEDERNnYg—
TEJNEM C aBTOMATHYECKUM YCTDOHCTBOM INA NNaBHOTO
BBOXA 3Y0YarTHX KOJeC B 3auennenue,

llepernpunrs cxopocrs MOBHO K&K NpHM HenoZBUE-
HOM mNHMHZEne, Tax ¥ Ha XOAy: nepexn HavanoM nepe-
RADYERNS IBHTATENh WNMHZENR B nuponecce nepexaoye~
HUSL GHOpOCTel orKavuasTey M BRIIOYAETCHA aBTOMATH-
YEeCKH,

NMopsnor nepermpuenns Cclexynmmif:

I) orsox DYKOATOK NepeKawyaresns CKOpocTeit

"Ha ceGa",

B camom Havanme O0TBOZA, KAK TONBKO duxcarop
PYXOATKM BHZET 3 rHesza, MMOYNECHAS NDYRWHA
Pa30EMeTCA ¥ NMDEKpaTHTCS HaraTHe Ha BHKINYETENE
2BIC. B pesgyasrare PasOMEHETCA UeNnd yopaBleHns
CROpOCTBY SneKrpoxsurarens DIl u, ecanm Jo 3roro
BNIEKTPOABUTATEND GHI BENNYEE X WIRHZIEN: BpamancA,
TO mpM pasmukaHuy nemn KM u IPB maumercs TODMOKE~
Hie NMPOTHBOBHKIKYEHMEM yepes ConpoTMBNeAUEe RG] -
R63,kax onmcano Bume,

Hanprefimnit orsox PYKORTKH "Ha ceGa" jo or-
xaza (Ha 180° or HCXOZHOTO €€ NOMOXEHKA) CUIyRUT
ARl OTBOAS GENEKTOPHOI'® IWCKA. B OTTENEHHOM
TOMOXEHUM CTAHOBATCA BOBMOKHNM GBOGOXHH TOBOPOT
ZUCKE. BIOKK 3y6yaThX Honec DU 3TCM COXPaHART
CBOE MPEEHEE NONOXEHME;

2) noBopor CeNERTOPHOTO IUCKA DYROATROH
Z7A BHGODa HOBOH cropocTH;

3} YOTaHOBKS DYKOATEM B HOBOe GUKCEDOBaHHOS
OJI0XEHUE , COOTEETCTBYDLEE BHODAHEOH CKOpoGTH,
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Contacts of time relay 4PB in circuit KT are
shunted by n.o. contacts of "Stop" button 3Ky,
in this case disengagement of circuit XT is inde-
pendent of time relay 4PB. The dynamic braking al-
80 effects when controlling the setting-up turn-
ing of the spindle and starts alter releasing but-
ton 4KY or SKY.

Spindle (facing head) z.s¢cds are shifted by
the power-actuated selector ' i< sg¢ with an automa-~
tic device for smooth meshl. .l worad

Speed snifting may be su:: - - fier with
the spindle being stationsry o: : bhefore
shifting the motor épindle in oo o - ol speed

shifting stops and starts sutome s Lo o
The sequence of speed 8hif=ing is as follows:
1) pull the speed selector lever Goward the
operator; ‘
At the very beginning of pulling as soon as the
lever spring lock comes out of its socket, the
pulse spring will be released and pressure on
switch 2BIOC will cease. #s a result the speed
control circuit of motor Al will be broken, and, if
the motor was running and the spindle rotating, then
with the opening of circuits KM and IPB the coun-
ter—current braking of the motor will take place
through resistors R61-R63, as described above.

Further pulling of the lever toward the ope-
rator as far as it will go (around 180° from the
initial position) serves the purpose of withdraw-
ing the selector disc. Now, in the withdrawn posi-
tion, the free turmirg of the disec becumes possible.
In this case the cluste> gears maintain their for-
mer position;

2) turning the selector disc by the lever to
choose s new speed;

3) setting the lever into the new locked PO~
sition corresponding %o a seleected speed, In this



Ep¥ 3704 CeNeKTOPHHN INCH TMOCPEAC: HU¥ DEEYHHX
nepezad, 08pacaHOB M DHYATOB NEPEBOINT GROKM
3y0yaTeX KOJ6C B HOBOE MONOKEHWe. KOTXa Celek-
TOPHHE ZMCK ZOHZET X0 ynopa, NepemeweHne GHOKOEB
38KOHVYHMTCA ¥ BREAWUMTCH BHEAbyarens IRIC. Haxa-
THE HE8 DYKOATHY MDOAOMRAETCA IO MONHOH €6 JUKCa~
UM B HOBOM NONOREHMM. IIpM 3TOM CEUMEETCH MM-
IynbCHAA NDPYRMHE, & BHEANYaTens 2BIC BrAwuger
DNGKTPOLBUIATENE C HOBOH CKOPOCTED.

B mpouecce nmepexnwuenus CKODOCTY cuemnse~
MHE X0NEGAa MOTYT BCTPETHUTHCHA TODLANE 3y6Les,
JTO NPEensTeTBYET ABUEEHUD CENEKTOPDHOTO ZANMCKA U
IPABOANT K CKATUK MMIYABCHOZ NDYRUAH M BRANYESHND
BJIEKTDOZBUrATENS BHKNKYareneM 2BIC vepes KoHT&H-
TOp B ANA NpPOEOpOTA BEAyMETO Koleca.

Kak ronsko ropen sy6a BEIyLEro Koneca OKa-
EETCA Nepell BNAAMHON CoNpmEeRHOTo Koneca, noj
ZelicTBUeM UMIYNBCHOR MPYXMHH 3y0 3aCKOYMT BO
Brazmey, & BHKIWYarens 2BHC orxnpuyur SNEKTPONEH~
rarens, CTaHOBUTCH BOBMOXHHM saBepuerye nepe-
KEDYEHYVA,

WMnyascHN# NpOBOPOT coBepuaercs NpY BECHMS
HUBKOM MOMEHTE DIEKTPOIBUIETENA, BKINYEEHODS
B CETh YEpEe3 N0GABEYHHE CONPOTUBNEHUS RE6I - RE3
¥ R5I - R53, Enarozaps 3TOMY, DE3K0 COKpamsercs
W3HOC TOPUEB 3yOYarHX KONEC B MPOLECCE MepeKin-
ueruA. [OHMXEHHNI MOMEHT alexTpOXBEPaTens np#
MMIOyNIBCHOM NOBOPOTE BGE %€ ZOCTATOYEH IJIS TorD,
YTOOK NIPOBEPHYTH 3y6uaThe K0Jleca, NpHMEATHE
APYT K EpYTY TOPUAMY,IIOX 7IeiicTBUeM AMIYASCHOH
NPYRHEH.

Ecny sysne cuenngemux xonec BCTPETHUIUCH
0Ip¥ NEpEeRNNYEHNN XOTH OH YacThl NDOGUNA roNOBRY
3y0a (MpUYEM JOUAKA DYKR HEAOCTATOYHO, YTOGH
3aBEPUMTE 0CEBOE NepeMeleHne KOliec), TO MOXKeT
OKa3aThCH, YTO DD AMIYIECHOM BRANYCHUE 3MEKTpO-
ABAIATENA KOHTAKTODOM B 3y6iuM OYZyr NDUEMMATEHCH
ADPYT K ZDYyTLY.

Lns 38BEDUEHUA MEPERNOUSHNE B oroM cnyvae
GRYyXAT a3YOMaTUYECKN Yepenynuescs DPEeBEDPCHPOBaHKE
SNEKTPONBKATATENS { DUC. 22).

Pene Bpeseny 2PB u 3PB sazgpr Jigoledifalic '
TENBHOCTD BKINYEHNA BNEKTPOABUTATENT B KamIOM
Hanpasnenuy,

O6uyHo znA uMmynscHOTO NpOBOPOTa 3yGYaTHX
K0JNEeC B NHpouecce TICPERNNYEHNA OKa3HBALTCH 70CTa-
TOYHEM I - 2 ummynrca. Kak Tonanko yerpasurcn
NpensATcTBHE, 2T2 YACTh CXEMH rIaBHOTO npuBoza
OTKNWUAETCH BHKIKYaTeneM 2BIC u TEpEexnueHne
33BEPUASTCA T3, KAK ONMWCAHO BHme.

case the selector disxk brings the cluster gears in-
to a new position through rack gears, drums and le—
vers., When the selector dis¢ will reach the stop,
the shifting of the cluster gears will be compiet-
ed, and switch IBINC will be actuated. The depres—
sing on the lever should be effected until it is
locked completely in its new position, whereby the
pulse spring will be compressed, and the motor will
start running at a new speed engaged by switeh 2B{iC.

When speed shifting is being performed, the
gears to be meshed may fail to be engaged. This
opposes further movement of the selector disc and
irvolves compression of the pulse spring and start—
ing the motor by switch 2BMIC. The motor is engagzd
through contactor B3 for turning of the drive gear.

As Boon as the face of the drive gear tooth
comes against the tooth space of the mating gear,
the tooth will slip into the space under the ac-
tion of the pulse spring, and the motor will be
disengaged by switch 2BIC. Thus it beccues pos-
sible for speed shifting to be completed.

The pudse Turning is performed at a very low
torque of the motor which in this case is supplied
with power through additional resistors R61-R63 and
R51-R53. Due to this, wearing of the gear teeth ig
substantially reduced in the course of shif¢ing.
Although the motor torque under pulse turning is
very low, it is quite surficient to turn the gears
pressed to one another by faces under the action
of the pulse spring.

In case the teeth of the mating gears are
seized by a smaller portion of their points (the
manual effort being insufficient to complete their
axial shif ting), it may happen that after the
pulse shifting of the wmotor by contactor B the
teeth will again be pressed to one another with
their faces.

4n automatic arrangement for interchangeable
reversing of the motor (Fig. 22) is provided %o

complete speed shifting in this event.

Period of engaging for motor running in ei-
ther direction is set by time relay 2PB and 2FB,

Usually, one or two pulses are sufficient
to bring about pulse speed shifting of the gears.
4s soon as the meshing is correct, the portiom of
the main'drive circuit is disconnected by switch
2BIC and speed shifting is completed as describ-
ed above.
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Fig. 22. Diagram of Main Drive Motor Reversing

TlpuBox Hacoca cMazxm

ONEKTDOABUraTeNs DH Hacoca CMA3KM Me: SHW3=
MOB WNMAZENBHOH GaCKM CaMOCTOATENBHOTO YIpaBiIe—
HAA HE UMEer, & BKILUAeTCH ONHOBPEMEHHO € MYGKOM
sJexrponsurarens wnuHnens DI, TIpw yoraHOROUHOM
IpoBOTOTE NMMRAENA (NMIaHmaiOH) 37EKTPOIBUPATERD
Hagoca He padoraer. IlpM NEPEeRANYEHUM CKOPOCTH
INUHZENA HA XOXy, pacora HACOCA CMA3K# HE NDPEpH-
BaercH.
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Lubrication Pump Drive

Electxic motor DH of the lubrication pump
for lubricating the headstock mechanisms has no
individual controls and is engaged gimultaneously

-with spindle drive motor Dfl. When the spindle

(facing head) is engaged in the setting-up motion,
the pump motor does not work. When spindle speed
shifting on run, operation of the lubrication
pump is not interrupted.



3amera xsmrareneit Dil m DH

3amura JIEKTDOABHrarened BpameHNA BOMEZSNA
Dll ¥ npEBoAa Hacoca cwaskM DH or meperpysku o
KODOTKEX 3aMHRaHH}# B HeNAX DWTaHWA OCYWECTBAA~
eTcA TpexgasHNMH SBTOMATHYECKHMMH BHEJNDYATENAMA
¢ BACKTPOMATHHTHHME DICHECHATENAME,

{Ipp cpaGarHBaH¥: S3TOMATOB DA3MHRADICH
rIQBHHE [endw ORTaHKA sheETpoxBErarencst DIl u DH,
a TaKkme Hems nepBEUHO# oOMoTKE TpaHCGOpMATOpAa
ynpasaenus TY. Baarozaps sroMy, OTEINYALECH
HeN® yNpaBACHMS BCEMHM ABMXCEMAME CTAHKA ¥ HC-
RADYEETCA CAMONDOM3BOABHNY 3aMyCK 37MEKTPOABATE-
resiefl nocne BKADYEHKS CpaGOTABHErO aBTOMATE.

NipeBoz noBera 3azHeldl crofikm

YupaBsneHve aneKTpOABUTATENEM JADHETa 3azHel
CTOfXE ocymecTBHAEYCH CapaCaHHHM neperapuaTeney
MRI-10-19-116, ycraHoBJAeHHHM Ha 3afHell cToiike.
SamMra 3ieKTPOABMrarens IDHETa 3azHe#d CTOURE
OCYHECTBIAETCH ABTOMATHUCCKHEM BO3AYEHHM BHEIDYE—
renew 3A,

- [lpeBOX noZaYH

fozava  yCTAHOBOYHHE NEPEMENEHUs OPraEoB
CTaBKa OCYWECTRIADTCS OF DNEKTDOZBHATATENA NOCTO—
AHHOrO TOKA, CXOPOCYH BpANEHMS KOTOPOTO MOXeT
E3NEHATLCR B WMPOKMX NpeZedax IyTeM H3MeHeHHA
HaNpAKEHWA NATapEETO TeHeparopa.

B KagecTBe reHeparopa NpUMEHEH BIEKTPO-
MamRHEHR ycmamrens SMY ¢ nomepevuHHM NoTeM.

Paaropapsa npHMEHEeH¥D IDHBOZXE C IIyCOKHMY
pETYAUDYDLAMY OCDETHHMHE CBA3AMU,ZMANQ30H KM3Me-

HEHWA CHODOCTH 37SKTPOABMTraTens NOZauyM o0ecneyn- .

BaeT LONyyeHUE TOEKWX YCTSHOBOUHHX NepeMmemenuil
B HEOOXOLBMHX Npenenax.

BucrpHe yCYanoBOuYHHEe fCDeMeueHus NpH Hak-
0OABEEY CKODOCTE 3JAEKTPOABATATENA LOCTUTANTCH
HEPABHOMEPHHM OcnaGNeHkeM NOTOHA I'JIAaBHHX NOJKCOB
3NEKTDOABUTATENR NOZSYY NPH MAKCUMANBHOM HamNpf-
ZEeEU¥ Texeparopa OMY.

Ans mONyuEHUN WWDOKOTO ZNANas3oHa W3MEeHEHUA
CEODOCT¥ 3nexTporBUrarens B cucreme I'-J ( puc.23)
HYEHO YMEHBRWTE BIWAHKE UHEDLMCHHOCTY NDUBOZA,
HEAMHE}BOCTH XaDaKTEPUCYHK, BANAHUE OCTATOUROTO
HAMaTEUYKBAKAA TeHeparcDa, WIMEHEHUS HATDY3KA
MPUBOZ3, HENOCTOSECTBA NEPEXLAHOTO CONPOTHBAEHUA
MEeTOK, HecTaCHMALEOGTH 37EMEHTOB CXEMH BO3CGyRIe- -
gus, Tak, HaOpukep, TIPM MAANX CKODOCTHX BJAeKTpO-~
ZBuraTens NaZeAue HanNpAzeEWA B TAABHOM Uemw IpH
Harpy3Ke M ocTarouHoe HanpsaEesue OMY moryr B
20 - 30 pasz npesumars 3.7.C. 2nerrpozBATaTeNs.
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Protection of Motos DI andDH

Spindle rotation drive motor DI and lubri-
cation pump drive motor DH are protected against
overloads and short circuits by three~phase suto-
metic circuit breakers provided with electromag-
netic trips.

When the circuit breakers operate, the main
circuits of motorsDI end DH are broken, as well
as the circuit of the primary winding of control
transformer 1Y . This causes all control circuits
of the machine drives to be disconnected, thus
preventing any gelf-starting of the motors upon
closure of the tripped circuit breakers.

End-Support Bearing Block Drive

The bearing block motor is controlled by
mesns of a drum switch [JKI-10-19-116 mounted on
the end-suppoct column and is protected by cir-
cuit air breaker 2A.

Feed Drive

Feed and setting-up motions of the machine members
are taken from a d.c. motor whose rotation speed
is variasble in a wide range by means of changing
voltage of the supply generator.,

My transverse~field amplidyne is used as
the generator.

Owing to using of the drive with deep control
feedbacks, speed range of the feed drive motor may

be varied to obtain fine setting-up motions in
required rates of feed.

Rapid traverses at maximum speed of the mo-
tor are obtained by non-uniform weakening of the
main poles magnetic flux of the feed motor at ma-
xigum voltage on generator MY amplidyne.

To obtain a wide range of motor speeds in
I'-]] system (Fig. 23) provision should be made %o
reduce the effect of the inertia factor in the
drive, non-linear characteristics, as well as re-
sidual magnetization of the generator, load varia~-
tion in the drive, irregular transient resistance
of the brushes, and unstable components of exci-
tation circuit. Thus, for instance, at low speeds
of the motor, the voltage drop in the main circuit
under load and residual voltage of the amplidyne
may exceed the e.m.f, of the motor by 20 to
30 times.
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Fig. 23. Diagram of Speed Application of Feed Mo-
tor in Generator - Hotor System (G-M)

YueHplieHne BIMAHNA 2TVX (PAKTODPOR olecHeye—
HO B 3aMKHyTO# CHCTEME &BTOMATMUYECKOIO PErymli~
DPOBAHUMA CKOPOCTH G BHCOKMM KOBHMLUMERTOM youue-
HuA (puc. 24).

Tnasuo#l perynupynueil cBA3BL B RaHHOK cuc~
TEMe ABNAETCA OTDUUATENBHAA 06paTHag CBA3E 1O
CKOPOCTH, OXBITHBAVLAA BCH CHCTEMY DETYIUDPOBa-
HUA.

Ing ycunenus 3aIabmero CHrxans ¥ 006paTHLX
CBA3eJ NDHMEHEH NDOMEKYTOYHNIH BJIEKTDOHHEY you=-
nUTeNb. Ha BXOZ yCUAMTENA NMOLAETCH DABHOGTS
HanpAReHNs CUT'Hana ¥ OCPATHOX CBA3M IO GKOPO-
orH,

B xayecTBe MCTOYHMKA 06parTHON cBuZM nO
CKOpOCTH MCNONBE30BAH TAXOT'EHEPaTOp NOCTOAHHOTD
TOK8, HaxOZXAUWICA Ha Bady 2NMEKTPOABUIaTENf.
Hanpsxenve TaxoreHepaTopa NpY NOCTOSHHOM BO3—
CyXZEHRN NPONODPUMOHANBHO CKOPOCTH NEKTPOLBU~
rarens.

Reduction of these adverse motions is ensur-
ed by a closed-loop automatic control system of

speed with high power coefficient gain (Fig. 24).

The main control component in this system is
the negative rate feedback enveloping the whole
control system.

To amplify the control and feedbsck signals
use is made in the system of an auxiliary elec-
tronic amplifier. The difference of signal poten-
tials and rate feedback signai is applied to the
amplifier input.

As rate feedback source use is made of a d.c.
tachogenerator connected with the feed motor shaft.

The voltage across the tachogenerator terminals
at permanent excitation is proportiocmal to the mo-
ter speed.

b/

| e i
i

Ury,

Puc, 24, Cxemwa aBTOMaTHYECKOTO DETYIANDPOBAHNA
CKOPOCTH 3JIeKTPOIBMIaTENS NONAYK

Fig. 24. Diagram of Speed Automatic Adjustment of

Feed Notor
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Yeunersoe Hanpsmerue ¢ BHXO0Z3 37€KTPOHHOTO
JOUNUTEN MOCTYNAeT Ha OCMOTKHM YNpaBieHns
OMY~2 7 MY~4, BRILYEHHHE BCTPEYHO OO MOTOKY,
Ipn srom, na sxope SMY nommnsmercs 3.1.C., coor-
BETCTBYyDUAA 3a7aHHOH CHOPOCTH.

B cnywae orxnomerus CHODOCTH 3NEHTDOLBUI G~
TN OT 3a87aRHOT0 3HAYEHHS, GOOTHETCTBEHHO n3-
MEHAeTcA W HalpAReHue TaxoreHeparopa, a Creno-
BaTenrH0, W HaNpAKEHYE Ha BX0Ze 3JIEKTPOHHOTO
younurens u oMY, rax kax Hanpmzekne 3aznapuero
CUT'Hama Zns BHODAHHOH GTYNEHY CKOPOCTH He MeHf~
ercd. leiictBue 0GpaTHO# cBaAsH HaOpaBAeHO K HOA-
ACDRAHAN 387aRHOT0 3HAaYEHUA GKODOOTU BpaleHuA
3/IEKTDOZABUTaTENA NMOLAuH,

Ina Toro, yroOH Ha Bcew ZuanasoHe M3MEeHS-
HiA GKOPOCTH BpAlleHUA 3JIEKTDOIBMIaTENs ofeche-~
9ATH YCTOWUMBYW PAGOTY CUCTEMH N HeoGxoIuMue
TORa3arenn KavyecTsa NPOTEKAHUA MEpEXOXHHX npo-
LeCCOB, B CXEMy BBEAGHH CHEAYNHNE LOMOIHMTENE-
HHE€, TaK Ha3uBaeMue "ruckue", OCpaTHHE CBA~
k) H

I) oGparrasm ¢BA3r Mo waMeHeHwD TOKg fONe-
peunolt uenm SMY. Inm arofi memm CIYRAT TpaHCHOp-—
Marop 2TC, nmepBMYHAm OOMOTKA KOTODOTO mpucoeny-
HeHa X LETHAM NONEpevyHOo# HBOM SMY ( BsameH nepe-
MHUKH), a BTOPUYHHE OOMOTKM, NOZ4HH HA CETOUHHE
lem# BHXOZHOI'0 K8CKaza yCHIMTens;

2) o6paTHas CBASH 0O MIMEHEHWK CKOpOCTH
(ycrOpDEeRMD) BNEKTPOABMraTens OCymLecTBIReTCR
uepes rpancgopuarop ITC, mepsuwuHas oGMoTHE KO-
TOpOr'0 Yepes A0Oa8BOYHOE CONPOTUBIEHUE npucoe gu-
BGHa K AKOPD TaXOrexeparopa, a BIODUYHHE OOMOTEM
BENOUEHN B CETOYHHE LENH NMepBoro KacKaza ycuan-
renf. Hanuyme eMrocry B memy IEePBUYHOK OGMOTKM
Tparcgopuaropa ITC-I coazaer ZONONIHNT eNBHY I
PHORYD OGPaTHY®D CBASE M0 TpOM3BOZHOE OT yCHOpe-
Hud, X

INEeKTPORENY yomunATeny (puc. 25) cnymme
ANl JCMNEHVA IeliCTBUS OTpHOarenpHO# o6parHol
CBASY NO CKOPOCTH N TUOKNX (npornzononedarenhﬂax)
0GpaTHHX CBfzeit.

- llpuMeHAennlt younurens senmercs IBYXKacKag~
HHM YCHIMTENEM TOCTOAHHOID TOKa,

NlepBH#t Kackaz - Ha ABYX NEHTOAaX HKaK Ganag-

CHHRt yCUAMTEN: HaNpREeHMs,

© Bropo#t kackazm BHMOZHEH Ha IBO#HOM TpHOZE
B ABIAETCR CalaHCHWM YCWINTENEM Toxa u MOLHO-
cTH,

AHOZREONt Harpyzxojd BTOPOr0 HacKaza CAyEar
BHCOKOOMHHE OOMOTHM yIparnemus OMY-2 u MY -4,
BRIKUYCHHNE BCTPEYHO 10 NOTOKY, CO3LaBaEMOoMy
GHOZHNMN TOKAMM NaMI BTOPOTO HecKaza,

bnarozaps nprsenenuy 0aNEGHCOBOY CXEMH
JCHNCGHHUS DEesyNBTHPYRUKN MOTOK oF OOMOTOK SMY-2
¥ OMY=4 npy oreyrorBum HAUDAXEHNS Ha BXOZE you-
JUTENA DABEH HYLK, T.€. yepes KEEAY I 0OMOTHY
NPOTEKEET B DA3HHX HaNpaBAeHUAX PaBHHE 10 Benp-
YiHEe TOK,
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The sumplified voltage from the output of the
electronic amplifier is supplied to control wind-
ings MY -2 and MY-4 comnected in opposition to
each other, This results in e.m.f. generated in
the armature winding of the amplidyne, which cor-
responds to the set speed.

If the motor spsed is deviated from the set
value, the voltage on the tachogenerator changes
accordingly, and, consequently, the voltage on
the inputs of the electronic amplifier and the am~
plidyne changes too, as the potential of the con-—
trol signal for the selected type speed does not
change. The action of the feedback is directed
toward maintaining the feed motor speed at a set
value.

To ensure stable operation of the control
system over the whele range of motor speeds as
well as during transients, the system incorpo-

rates some additional, so called "flexible", transi-

ent feedbacks;

1) current feedback for the change of cross
circuit of the emplidyne. Employed for this pur-
pose is the transformer 2TC whoge primary winding
is comnnected to the cross cirecuit brushes of the
amplidyne (instead of comnection strap), and the
secondary windings are connected to the grid cir-
cuits of the amplifier output stage;

2) acceleration feedback is effected through
transformer 1TC, whose primary winding is con-
nected to the tachogenerator armature through ad-
ded resistor, and the secondary windings are con-
nected to the grid circuits of the first stage
of the amplifier. The capacitance in the circuit
of the transformer ITC-I primary winding creates
an additional transient feedback as per accele~
ration derivative,

The electronic amplifier (Fig. 25) is intend-
ed for emplifying the action of the rate and tran-
sient (anti-fluctuating) feedbacks.

The amplifier used in thigs system is & two=
stage d.c. amplifier. The first stage employs two
pentodes as a balance voltage smplifier.

The second stage employs a double triode and
is balanced current and power amplifier,

The plate load for the second stage are the
high-resistance control windings MY-2 and MY-4
connected in opposition to the flux created by
the plate currents of the valves in the second
stage.

Owing to use of this balsnecing amplifications
c¢ircuit, the resulting flux from windings R4y-2
and MY-4 at no voltage at the auplifier input is
equal to zero, i.e. equal currents flow through
each of these windings in opposite directions.
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Fig. 25. Electronic Amplifier
lipn BHNICYSHMM HANDPAREHWS HAa BXOJ YCUAUTENS On application of a potential to the ampli-
TOK B OZHO# ¥3 OGMOTOK ynpamneHus SMY Bospacraer, fier input the current increases in one of the am-
& B ZDyroff ~ yMEHbmaeTcs, NPUYEM DAsHOCTH 3THUX plidyne control windings, and decreases in the
TOKOB TEM BHEE, UYeM CO07bWE YCTAHOBIEHHAA CKO~ other, the difference of these currents being bhe
POCTH BDAlleHNA BNEKTDOLBUrarTend, higher, the higher is the preset motor speed.
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Peryaupypmee ZeficTBMe OCDPaTHON CBA3M IO
CKODOGTR BHPA®3eTCH B TOM, UTO BAMAHNEG BHEUHEX
$aKTOpPOSE Ha CKODOCTH BDAUEHUF JNEKTDOABUTATENH
p¥ pacoTe NPUPOLA BH3LBAST HENDEDHBHOE &BTOMA-
TUUECKOE V3MOHBHNE HANDAKEHNA TAXOTEHeparepa
H& BXONE yUuWnwTeas, a, CHEAOBATENBHO, ¥ DPEIyap-
DOBaHYe [PEIVLTUPYHLETO NOTOKE BOCYEIZSHUH TeHe-
patcpa of oOmMoTox SMY-2 u OMY-4, manpaBneHHOe
28 MOJNLEDHEHME TOCTOAHCTBA YCTAHOBIGHHON CHOpPO~
CT¥ GHEETCLOABHraTeng. JocTOMHCTBAMY CanaHCHO
CXEMU YCHVIEHUH fBIAETCH TAKKE UYBCTBUTENBLHOCTE
YOMANTENA ¥ MOAADHOCTY BXOZKOTO HATIDAREHUS
¥ DOEWEGHKE €U0 UYYBCTBUTENEHOCTH K KONeGaHUAM
HANDAXCHUA GHOLHOK Uemu.

Pasanuue B X8DAKTEDHCTURAEX OLKOTHIHHX JaMil,
a TaKke DARNMUNE TOKOB NOKOH NPENATOTBYeT MOIy-
yeHur atCONKNTHO® CUMMETDMUYHOCTY NNeY GalaHCHOTO
wunurend, [osroMy, Kax npyu NepBRYHOR Hadalke,
T3K ¥ B YCHOBMAX 3KCOAyaTauum (a TAKxe Ipu cMe-
HE NaMn) Tpecyercs (alaHCHPOBKA BHXOAY yCUAUTE-
A5, BAA BTOTC B younuTede NPEIYCMOTPEHO SanaH-
CHPOBOYHOE NEpeMenHoe conpotusnenue RI0,

MUInMaMinepyeTpy B LieNAX OOMOTOK SMY-I u
OMY -4 cnyxaT 4NS KOHTPONA GAanaHCHUDOBEM yoUIn~
Telf NpY HACTDPOKe WIM cMEeHe Jawmm.

MepH NOBHELEHMA KauecTaHsBa

padoTH yYycCcUAUMUTENDSH

las nOBHMEBUR CTAGUNBLHOCTN DPACOTH YCUILTENH
MUTaHKe AHOZKHO! LEMW ¥ HAKENOB 7NaMm yCWIMTENA NpoO-
U3BOJUTCH OT 3AEKTPOMAUHUTHOTD CTaSEIMRETOPA
HaNpARE s,

lnvapue Hawana NaMm LepBOrT ¥ BTOPOTO Kac-
KZ2ZOR OCYULECTBIAETCH OT DABNENEBHHX OOMOTOK
rpaHcgopMaTopa, Yro NOBHmAET HANEKKOGTE P3GOTH
YCHIUTEAA, TEK KK 7PH 3TOM WCKANYAETCH BO3MOE-
HOCT® MOABNAHUA HaNDAKEHMA MEXZYy KATONOM M
HUTBD HaKala JaMll, NPEBHUAKUEE JOMYCTUMOE 3Ha-
YEHHE.,

Ha paGoTy younurens NMOGTOAHHOTO TOKA MOTYT
BIMATH "HaBOZAKU" (TANBBAHMYCCKNE U EMKOCTHHE
NapasHTHHE CBA3M) M GODPMA KPUBOH BXOZHOTO Ha-
npAxenns. Lna OrpaEVYEHMA NEPEMEHHON COoCTaBIfn-~
uefi HaNpAREHWE HA BXONE YCUNMUTENA , 3YOHOBHE
¥ AKODHEKE NYNbCAUUM TAXOUEHEepaTopa CBEJEHH K
MUHUMY MY .

Ha Bxox nepsoro xackaza mozaercs axrecpa-
MuecKana cyMMa HaNpAKEeRW 3aIalmero CArHana
(0T HE3aBUCHMOTO MCTOUHWMKE) EECTKON OTpHUATENE-
HOf OODaTHO{ CBA3W MO CKODPOCTH { OT TAXOreHepa—
T0pa), I'MOKO}l oTpUUATENsHO)t OGPaTHOH CBA3M O
NepBoit U BTODPOYi MPOM3BOZAHOK OT CHOPOCTH (co
BTOPUYHEX OCMOTOK NDOTMBOKONECATENBHOIO TpaHC—
Gopraropa ITC).

Ha B0z Broporo xackaza Nozaercs BHXOZHOE
HanpfXeHue Nepeoro Kackaza M TUOKAas OTPUIATEND-
Haf o0parHas CBA3h M0 MBMEHEHMK TOKA B roNepey-
HO{ uemu SMY (CO BTODUYHHX OGMOTOK rpaxcopMa-
ropa 2TC).
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The control action of the rate feedbackriﬁn—
sists in that the sction of external factors upon
rotation speed of tne motor with the drive running
atinuous and sutomatic variation of the

causes ¢o

tachogensrator voltage on %LHhe amplifier input,

vetion flux from windings JMY-2 and MY~# direct
soward maintaining the preset motor speed ai o

1i:fier to the polzrity of the input voltags
2f its sensitivity tc fluctuaticas

and different quiasce
currente in thex prevant from obtaining absciute
symmetry of the arus in the balanced amplifier.
Therefore, botk et initisl setting and in opera-
tion (as well zs when replacing valves) the ampli~-
fier output should be balanced. For this purpose,
provision is made in the amplifier for variable

of the same type valvy

balancing resistor R10.

The milliammeters in the circuits of wind- .
ings MYy-1 and MY-4 are intended for checking ’
the balancing of the amplifier when adjusting or
replacing the valves.

Measures takemn for
amplifierx better
operation

To increase stability of amplifier operation
the plate circuit and valve filament supply are
Yaken from an electromagnetic voltage stabilizer.

Filament supply for the Ist and 2nd stage
valves is taken from separate wiadings of the
transformer which makes amplifier operstion more
dependable. This is ensured by obviating any pos-
sibility of an excessive voltage appearing bet-
ween cathode and filament of the valves.

Operation of the d.c. amplifier may be af-
fected by "interferences" (such as galvanic and
capacitive couplings) and by the form of the in-
put voltage curve. To restrict the value of the
variable component, the amplifier input voltage,
as well as the zig-zag and armature fluctuations
of the tachogenerator are reduced to minimum.

The input of the first stage is supplied with
and algebraic sum of potentials consisting of the
following: control signal (from a separate source),
negative direct rate feedback (from the tachoge-
nerator), and negative transient feedback as per
the 1st and 2nd rate derivatives (from the secon-
daries of the anti-fluctuation transformer ITC).

The input of the second stage is fed with the
output voltage of the first stage and the nega-
tive transient current feedback of the amplidyne
cross circuit (taken from the secondaries of trans-
former 2TC). '




llpn mozaue curaana Ha sxox yeunurena cxema
padoraer cnenywmum 006pason.

Ecaw nonapHoCTH cureana TaKO0B3, uTC CETKA
JIGBOTO NEHTOZA NEPBOTO KacKaZa KMeer jifodia}:q’ 0
T8NBHOE, a CeTKA NpaBoro MEHTONA oTpyuLaTensEoe
NPUPaNEHNEe HANPAXEHNS, 10 QHOAHWA Tok JeBoro
NIHTO0Za BO3pacYTaer, & AHOMHNH TOK npaBoro nef-
?0J8 YMEHBEAETCH, Cnezosarensho, ymessmaetos
lalsHWe HaNPAECHES Ha GONPOTHBIEHWH npaBoro mue-
48 8HONHON HATDY3KM NEPBOTO KAGKAAS yBenYp-
JBETCH HA CONPOTHBNSHER N6BOI0 MIevya.

MeRLY aKULOMM NSMI NTEPBOrD RacKana nos-
BATCA D&3HOCTH MOTENLKAN0B, KOTODEA [DKHKIEAHBG-
€TCA K BXOIHHM CONPOTHBILSHUANM BTODOT'0 Kackajza.
Npyw srom cerxa nmemoro TPHOZa noxnyuvaer eTpuna-
TE/LHOE MpWpaLeHue, a GeTXa Npasoro TpUOZS -
TONIOKMTENBHOE NPUPALERNe NOTeHOUaNg,

Tox B o6MoTHe BMY-4 YMEHBNaeTC, 8 B 06~
Morke OMY~I Bospacraer,B pesynerare obpasyercsa
DasHOCTE TOKA B BUTKAX OCMOTOR MY, xoropas
ofecneumsger NMOAZepRAHNE 3aZaBHON CHOpOCTH,

Paspanaune CONDOTUBICHAN, BKIDYEHHNE Napan-
NENABHO OOMOTKAM DMY-I u oMY-4, mpenoxpamsor
3TH OCMOTKH OF NpoGos Np¥ BO3HMKHOBEHMY nEpe-
Hanpasenuit,

Ins noswmenus yerofiuumogry W YMeHLNeHus
AMHAMUYECKOZ ITOIPEWMHOCTH ¢KOpOCTH npuBoaa
BBEICHH I'MOKME NPOTMBOKONECAaTeNnHHE oGparaue
CBABY II0 NBMEHEHWK TOKa B nonepevHo#f nemm MY
( nponopnuoHRaNEHoO BHXOZHOMY Hanpsxenn OMY), no
JCKODEHHMD SJIEKTDOABUTATENA X 1O BTOPO npoua-
BOZHOW MBMEHEHUT CKODOCTH,

OCparhas ¢BA3h N0 MaMeHeHMD TOKA B MOne-
PeynOR memm reneparopa OCYMeCTBIACTCH NPYU NOMO-
In rpancgopMaropa 2TC, nepEuynas 00MOTHKA KOTO-
DOT'0 BRIVYEHA MEXAY NETKaMK nonepevnoll nemnu
SMY. BropmurHe 06MOTHM 5Toro rpascdopuaropa
2TC-2 u 2TC-3 BHIDYEHH Ha BXOX BTOPOTO KacKana
yennmrens.

llporuBoKOnEGarensHan OCGPATHAf CBASE MO
JCHODEHHED OCYNeCTBIAETCH 1DH NOMONHM TpaHchopMa-
ropa ITC, nepBuyEas oGMoTHA KOTOpPOTO uepes zo-
6aBOYHOE CONpOTHBIEHHE NOZKIOYEeHa Ha Halpsxe-
HME TaTYKK3E CHOpOCTH (raxoreﬂeparopa). Evrocrs,
BR/IOYERHAS NaDPATNENBHO CONPOTMBICHHL B uemn ITC,
OcymecTBAAET OCpaTHYD CBA3G [0 BTODO# NPOU3BOZ~
HO! M3MeHEeHMA CKOPOGTH, NOBHEAS WYBCTBETEXBHOCT
B 30feRTHBHOCTH NpOTHBORONECaTENsHO CBA3H,

Bropuunne oOmorkm ITC-2 ITC-3 BrADYEnH
Ha BXOZ mepEOTo kackama, yro 00€CNIeYNBAET BHCO-
Koe zeitcraue NpoTNBOKONEGaTenE HOM o0paTHO}
CBSI3E [0 YCKOPEHMD,

Bropuunne o6MoTxE Kaxzoro mpoTuBOKOIEGa-
TEABHOTO TpaHCHOpMAaTOpa cdasuposaEn MEXZy CcOCoR
¥ IMYHTUPOBAHH CONPOTHBACHUAMN C LENbD MOAGOpa
ONTHMANBHHX BHEYEHWH NMOCTOAEEHX BPEMEHM 3THX
KOHTYDOB 0GpaTHO! ¢BA3M,
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When the signal is applied to the amplifier
input, the circuit operates as follows:

If the signal is of such a polarity that the
grid of the left pentode in the first stage has a
positive increment of potential, and the right
pentode has a negative one, then the plate cur-
rent of the left pentode will increase, while that
of the right pentode will decrease. This involves
a decrease in the potential drop on the resistance
of the right arm of the first—séage plate load,
and an increase on the resistance of the left arm.

The resultant potential-difference between
the plates of the first-stage valves is applied to
the input resistors of the second stage whereby
the grid of the left triode wil]l receive a nega-
tive increment, while the grid of the right triode
will get a positive increment of potential.

Following this, the current in winding MY-4
is decreased, and the current in winding JHy-1 is
increased. Finslly, a difference of ampere-turns
is created in the amplidyne windings, which pro-
vides for maintaining the preset speed at a cons-
tant level.

The discharging resistors connected in pa-
rallel with windings BMY-1 and 3MY-4 protect
these windings against turn-to~-turn short cir-
cuits when overloadings occur.

To increase stability and reduce dynamic
faults in the drive speed, the control system in-
corporates also anti-fluctuation transient feed—
backs as per current variation in the ¢ross cir-
cuit of the amplidyne (in proportion to the out-
put voltage of the amplidyne), acceleration feed-
backs, and those as per the second derivative of

speed variation.
The feedback as per the variation of current

in the cross circuit of the generator is effected
by means of transformer 2TC whose primsry winding
is connected between the brushes of the amplidyne
cross circuit. Secondaries 2TC-2 and 2PC-3 of this
transformer are connected to the input of the se-

cond stage of the amplifier. )
The antifluctuating acceleration feedback is

achieved with the aid of transformer ITC, whose
primary winding is connected through added resig-
tance to the tachogenerator voltage. The capaci-
tance comnected in parallel to the resistance in
circuit ITC effects the feedback as per the second
derivative of speed variation, thus making for
greater sensitivity and effectiveness of the anti-

fluctuationifeedback.
Secondary windings ITC~2 and ITC~-3 are con-

nected to the input of the first stage, which pro-
vides for effective action of the anti-fluctuat-

ing acceleration feedback.
The secondaries of each anti~fluctuating

transformer are interphased and shunted by resis-
tors so that to obtain optimum time constants for
the described feedback circuits.



OrpaEuvenns roKa ruaBHOM Hemm pR IycKe,
PABIOXS W TOPMOKSRNM 3NMEKTPOLBUIATENA NOZAYM NpO-
18ZUINICH NOCPSACTBOM aBIOMATUYECKOTC yCTpPOHGTHa,
0CTOAWLETD U3 IBYX CTaCUINTDPOHOE,

leiicesue yerpojicTra crommrTeH X GDaBHERUN
TAZERNA HANDAKGHNA Ha KOMTERCAUUOHHON OOMOTHE,
IPONOPUKCHANBHOTO PISBHOMY TOKY, © NOCTOHHENM
HBNDAXCHNSH ; YCT2HABNEBANUKE IIOPOr CpaGaTHBRGHUA
HaNpseHieM CPaBHEHMS B YCTDOWCTBE OrpasMyueHms:
TOKa ABNAETCH NBAGHNE HANDAKEHWH KA CTACUANTDO-
Hax.

ok

[

CCuBHMBAGMNE HANDAXGEUS BHIKYEHH BOTpeYHe,
Brarcrdpsl aTOMY HaUPRAKEHUE CDABHEHMS HE BIuUHer
Ha EOuTEHGAUWCHRYL OCMOTHY (puc. 26).

Ecnv nazesve HanpAXeRus Ha HOMNEHGAUHOH-
HOJA OOMOTKE NPeBHCHUT ( BCTEACTBUE BO3PAcTagua 1o
®a TNEBHOM UENYW) HaNpAXeHne CPABHGHMA, UagTh
TIABHOI'C TOKA NMOTEYET B 06X0Z KOMNEHCANMOBHOH
OCMOTHY Y&DEe3 CONPOTUBAEHME CPABHEHUZ, py pag-
TOHE SMEKTPOABUTATENR 3TOT TOX HANPABISH HABCTPA-
Uy DEBYABTUPYLUENY TOKY BOIGYRZECHHR DMY - o
Q0MOTOK SMY~-I, 3My-3, npor#soAsiteTsys ®apacra-
HAO [OTOKA, a ZefeTsne KOMISHCAURMOHHOH OCMOTHK
0cnasnsercs, BGNEACTBEE YETO VCUTHBASTCN paz-
#aUHNYNBADMEE NelcTBUE peaxuuu sxops SMY.Baaro-
Aapf 2TOMy DA3TOH NIPOUCKOAMT NPX NOCTOSHHOM
MAKCVMAJBRO ZIONYCTUMOR BeNWUMHEe TOKA TIaBHOR
Lenu.

i

MY

1y
;“-———i _ | MY
(A

i

Puc. 26.
Lenu

Fig. 26.
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ecircuit is restricte-
and braking of the
autcmatic device con-

wrrent in the main
ed at starting, acceleration
feed drive motor by means of
sisting of two stabilitronsg.
The action of the device comsists in CoRpar-
ing the voltage drop on the compensating winding
propersional to Lhe main current with z cous®

voltage determiuing the operation threshol

Cumoarlson voltage iu the current-restricting de-

wiox ileg the voltage Grop on the stabilitrons.
The += : in oppo~
sition Yo esch obher. Owing to thi:, the comps-

rison voltage doss not affect the action of fus
compensating winding iz. 26).

Snould she veltage drop on the compensating
winding exceed {(due to build up of current in tue
main cireuit) the comparison voltage, part of the
main current will by-pass bthe compensating wind-
ing through the comparison resistance. During mo-
tor acceleration this current opposes the resul-
tant excitation current of the amplidyne from
windings SMY-1, OMY-3, thus counteracting the
build~up of the flux, while the action of the
compensating
thereby the demagnetizing action of the ampli~
dyne armature reaction. Due to this acceleration

windiug is weakened increasing

YerpoiicTBo orpaRMverns Toxs ruaBEOH

Main Circuit Current Limiting Device



Yerpoitcrro OI'DBHKYEHNUR TOKS IefcTayer takea place at constant, maximum permissible in-
iADZA pasroHe OpMBOZA B 060HX HanpaBleHyunx. tensity of current in the wmasin circuit. The cur-

Ipy ropuoxexuy anexrponnurarem Orpaguye- rent~restricting device functions during drive ac-
fM0 TOKE TA8BHOW LeENM ZOCTUTAETCH MpOTUBOIEH- celeration iz both directions. )
CTBHCK CNAZaHUM TOK3 BO30OYXNEHNA DOMY. Kpoume When braking the motor the current in the
[fOka, reHeparop NOABOSCYENAETCH TOKOM HKOPROJ main circuit is restricted by opposing the dec-
henm noz zettcrsmen 5.1.C. saexTpozmAraress s rease of the amplidyne excitation current. Apart
06X0X HOMNEHCAUUOHHOH OOMOTHM, from this, the generator is additionally excited

by the armature current induced by the e.m.f. of

yrpasnenue nozaveft the motor by passing the compensating winding.

(pic. 27 u 28) Feed Control
Ha rzassom NMynbTe, DAGNONOXEHHOM A WNME- ' (Pigs 27 and 28)
ZenbHOR Cabxe CTaHKa, NOMEmEHH CleXywuyue OpraHH
SACKTPHUECKOIC yIPABIEHNS BA8KTPOLBHIAYETeN Apd-
B0OZa mozaum:
BapHaTop CKOpOCTE noxauM;

The main control panel located on the head-
stock mounts the following electrical contrdls
for the feed drive motor; feed rate veriator;

KHOMKM Z7A BKANYEHMUA NOZAuy¥ B oGOMX Ha- buttons for engaging feeds in both direc-
npasnennsx BKY u 9KY u zxm ocramomxy npuBoza tions 8KY and 9KV and for stopping drive, I4KY;
T4KY S

= , A
Y 477 f B
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Pys. 27. CxeMg yIpaBleHMs Noayvelt
‘1g. 27. Diagram of Feed Control
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KHOIKW A7 BRJAKYGHVA YOTAHUBOUEKX NEepeMe-
weHu#t I2KY u IBKY u Oucromx nepeuemerusr IOKY n
IIKY nonBu®EHX OPLEHOB GT3HKA B 0GOWX Hanpasuae-
RUAX.

lipnsox mozaum oCmu# XN BCEX TOABNEHNX Op—
TaHOB CT&BKa. BHOOD TOrO UAM MHOTO OpPLAHa NpOU3-
BOAMTCA DYKOATKAMY, IOAKINYSKLUMH COOTBETCTBYk-
e yyacTKM KHHEMATHYECHOd LeM¥ K npMBOXY.

HanpaBneEne ZBUKEHNS OPTaHOB CTAHKA ANA
107844 M YCTaHOBOYHHX NePeMEeleHul 33iaercs
TpoMeryTOuHNMM pene [I-B u U-H, xoropue srioua-
WTCA TNYCKOBHMA KHOMKaMM. [Ip¥ BHJAKYEEMM NOZauM
ONHOBDEMEHHO BKTNYaercs pene [I-II, vepes HOpMANE-

bubtons for engaging setting~up motions IZKY
and I3KY and rapiq motions in both directicns
10KV  and IIKY of uovable members of the machine
in both directions.

The feed driwe is common for all the mov~
able elements of bhe maciaine, and each ol them
is engaged by levers, connecting respective por-
tions of the gear train to the drive.

™ o direction of setting-up and feeding mO-~

tions of the machine members is controlled through

intermediate relays H-B and [-H which are start-
button engaged. Upon engagement of a feed motion,
relay [I-10 engages simultaneously and through its

HO D&30OMHHYTHH KOHTAKT KOTODOTO M QO6CTBEHHHI
ONOKKOHTKT pene Hanpasiedus [-B (nun -1,
NOCHEZHee OCTAETCH BKANYEHHHM NOCTE NPeKDAmeHud

n,0. contact and interlocking contact connects
direction relay [~B (or [O=H ), and ensures that
the latter is energized after the start-button is

HAX&TUA Ha nycxozay‘}o KHODNKY . released. .
A
-3 .
- .______{ P___rlllgiL, :?Yf
11-35
NS, 4 B
INY-4 R605 Ry
rYYY [ e B I
£ IMY-50 >
n-3n ) ) -3
& IMY-3 o amy
T
; Yeunumens Amplifier l
; |
e S - .
K7 18 R741 74 B
11-30
176-1{ 67 - -
R D :
7 T4 =
-4 f1-16
\L e &
/ -411 n-18
R764 R85
R752 R763
—
& 19y )%

Puc. 28. CxeMa ynpasneHus Nogavel
Fig. 28. Diagram of Feed Control
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ilpy ocrancere nezsur wyomwon "Cron® orgmrua.
erca pene I~B (i-H) n N-If; AKOLE Ta¥O0rgHepamops
TOAKNIOYAGTCH Ha BX0Z YCUIATENS, VMHHYA HeNH 30~
TOUHYKE 3aZalWers HanprAwahus, HawpHaercs TOP e
RCHME NDUBOZA 38 CUBT [ORECTO CHHUEEENS 3.0,
BMY odparHOZ ¢BE3BK 10 nx POGCTU. C BHAEDRHOH
FUHEHR HE& pasMHKAHNZ OTLINUMTCH pene =3[, npn
9TON MPEHPATUTCH NMWTAEME younurens. lankuehuee
MORSHNE ONEKTLONBUTATENA OCYWECTBNAGTCH 3
il L nonRA AMY.

QHUAMY Hacw

NDOTEKAET 3 TOW Re uopHENEe woo o

KHOMKof "Crom™
Cropocyy nesceye:

DY YOTAHOBOYHHY IRERGS

arepon.

"T8HOBEA noxayy

: PR nonays, Tay u
"X, VCTOHSBNMBBETCH BapH-

¥

Jupasnerue OHCTPHMY NepeueusHyimMy

TpaGyeuas cropocrs OHCTPHX NepeMeuesnit
AOCTUIaeTCH B NPUBOLE NOBHNEHUEN HALIPAKEHHT _Ha
OMY  RepaBHOMepHNM OcnaGHeRuen (® zBa pasa)
noqua THGBHNX NOMOCOB JNEKTpOIsEraresd. s
STOTO HA 3aRMME BNEKTDOABUATATENS BHBENEHN KOHIH
OCMOTOK O KaxXO/ CMEXHO! nape ero TISBHNX MOND~
ok:

llorox oxHoOlt mape nomocom OpY BRINYEHNH
OHCTPOTC NMEpeMEleNNs LONHOGTHW CHEMaeTCH,

Morox zpyro#t napu nomocom COXpaHAeTca NMoja-~
HHM. BrmoueHue OHCTDOTO NEPeMEWLEHUA MPOW3BONATCH
knonkauu IOKY u ITHY 3 3aBucumocty or BHOpDAHHOT'O
HaNpaBleAyus INBUREHUF. CKODOCTE CHCTPOrD Hepememe-
Bif  yCTAHABANBAGTCA HE3CBUCHMO OT NMONOXEHUS
NEeTOK BapuarTopa,

3aunra M GIOKMDOBEM B cxeMe yIpaBnesus
MPUBOZOM NOZauHM

3amura  9NeRTPOABUTATENS NOTAYM OT neperpys-
Kfl OCYHECTBIEHA ABTOMATUYECKUM BHKIOUSTENEM
54 (puc. I9, 20) ¢ S7IEKTDOMATHUTHHM PacLenvuTe~
neM.,

Hampsxenne B uenax ynpasnenus TOCTOAHHOTO
TOKA (OF BHODAMMTENA) M NATaHME yeunurens
(uepes craGuamsarop BHNTDAMUTENH) NOABIAAETCH
TONBKO NOCHE BKINYEHMS arperara,

‘Tepuorpynna 1-TB basperaer ynpaBnedue noza-
ueit ToNBKO yepes I5-20 cex mogue nycKa arperarta,
3a 3T0 BpEMA yCIEWT HATPETHCH AWTHU HaKana naMm
ycuaurens,

Jasi ocraHOBKM NpwBOAAa, KOPZA MOIBMEHMI
J8el cTaHKa HAaXOAUTCH B KpajlHeM NOZOKEHME,
GTy&aT KoHeuHse Buxiwuarenu BNl w 2BU zns orpanu-
UEHUA XOZa UNMHAENR Bnepex u Aasan, IBBC, 2BBC u
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When stopping feed by pressure on "Stop"
outton, relays =B (I~H) ana O-II disconnect:
the tacnogenerator armature is connected to the
amplifier input by-passing the circuits of Sae
drive power source. The braking of the feed
drive is then initiated owing to a sharp decreas=
of smplidyne e.un.f. by the raktes feedback, Relay
[I-30 will disconnect with =z Zime delay, thereby
cutting off the supply tc the amplifier.
braking of the motor is'perforﬁed in the
quenching duty of the amplidyne field.

The stopping and braking of the motor under

setting-up motions is effected on releasing stars
button and is performed in the same manner as
stopping feeding motion by "Stop® button.

Both for feeding and setting-up mobions the
feed rate is set by the feed rate variator.

Rapid Traverse Control

4 required speed of rapid motions is ob-
tasined in the drive by increasing the voltage in
the amplidyne and irregular weakening (two times)
of the flux of the motor main poles. For this
purpose, the ends of windings of each adjacent
pair of the main pole are extended to the motor
terminals.

On engaging a rapid traverse, the flux of
one pair of poles is fully removed, while the
that of the other pair is fully retained. Rapid
traverse is engaged by buttons IOKY and IIKY to
suit a selected direction of movement. Speed of
rapid traverge is set irrespective of the pogi-
tion of the variator brushes.

Protection and Interlockings in the
Control Circuit of Feed Drive

The feed motor is protected against overload-
ing by circuit breaker 53 (see Figs 19, 20) fit-
ted with an electromagnetic trip.

Voltage in the control circuits of direct
current (from rectifier) and the amplifier supply
(through the stabilizer and rectifiers) appears
only after the motor-generator set is engaged.

Feed control is allowed only 15-20 sec after
the wotor-generator set is started and is effect-
ed by a group of thermal relay I-TB, This is ne-
cessary to enable the filaments of the amplifier
valves to be heated up. .

To stop the drive with a movable element in
its extreme position there are limit switches
IBll and 2Bl to restrict spindle forward or re—
verse travel, and limit switches IBBC, 2BBC and




BHC - zns orpaHuuerus xofa Bepxmux u anmﬂif’ ' BHC -~ to limit table slide and saddle travel in
Cana30K CTONa B KpaftHUX NOZOXEHUAX. ’ ¥ the extreme positions.

IBumenMe NOZAYM BOBWOKHO TONDKO NPH Bpames Feed motions are available only with the
HUR WORHZENA ( nnuaHwalicw) . Ipu nepexmouerun spindle (facing head) rotating. The feed control
CKOopocTeR npMBOZR WNMEIENN ynpaslieHue nonavef cesses while speed shifting of the spindle drive.
NpeKpaLaercAd. YoTaHOBOYHHE ABUKGHUA HE 38BUCAT The setting-up motions do not depend on spindle
0T DAGOTH NPHBOJA WAHBZEXA, drive operation.

TaOnwua conpoTHBeHui Bapuaropa EBil {pme. I9, 20)
Table of Variator Bl Resistors (Figs 1S, 20)

CryneHs mapuaropa Bl Benmuymua conporuznenus,ou Tnn Cropocrs I, oG/umn
Variator stage Resistance value, ohm Type Il speed, rpm
I 2,21 JI-0,5 2,1
2 0,6 Mposoz 5K 2,7
Wire JIDK
3 0,6 lipoBoz MIDK 3,3
Wire 9K
4 I yan-0,5 4,5
5 I ¥Iu-0,5 5,8
6 1,5 y1-0,5 6,8
7 1.82 yn-0,5 8,5
8 2,21 yi-0,5 10,7
e . 2,74 yan-0,5 13,5
10 3,32 yI-o0,5 16,7
II 4,75 ym-0,5 2l
12 5,62 ym-0,5 26,5
12 6,81 Jyan-0,5 33,5
14 8,25 yiu-0,5 42
I5 I0 ym-o0,5 53
16 15 Ym-0,5 67
I7 18,2 yi-0,5 84
18 22,1 YIi-0,5 106
I 27,4 YIn-0,5 133
20 33,2 ym-0,5 167
21 47,5 JIK-0,5 210
22 56,2 yin-0,5 265
23 68,1 yn-0,5 335
24 82,5 y-0,5 420
25 100 MIAT-I 525
26 I50 MIT~I ' 665
27 180 MAT-I 835
28 220 MIT-2 I060
29 270 MIT~2 I330
30 330 MAT-2 1670
Brcrpoe nepememenze - - 3200

Rapid travel
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Tadnuna ToYex 33MEPOB HA yCUNUTENS
{puc. 19, 20)
Taple of measurement points on amplifier
(Figs 19, 20)

o kg

WA

Yoor/n Tourw sawepa | Hanpsmesue, = JomycryMse o1- | Conporusnesus Lonvernuge or-
. KIOHEeHVA ENOHBHUS
Item XNo. mea;gzﬁgent Yoltagey V Permissib%e Resi stance yermissible
tolerances

cy

7 y40-131 300 +20
- 1003 1,1 4, +0,3 400 ox +20
400 ohm
II-n3n 1,7 +0,3 400 ou - £20
- 400 ohm
3813 1,1 +0,1 270 ox +10
270 chm
To-n3H 80 X.- +10 I2 xom +10
12 kQhm
Y40-6 160 +16 100 ou +10
‘ ' 100 ohi
¢ Y40-7 160 +16 I00 xou +20
100 kOhm
¥34-1-3 6 0,2
Y36-1-3 6,3 0,2
10 25-"3n 145 D +14
11 279-n3n s 0 +14
12 22-13m 150 ! +15 3,3 om 20
313 ohm
13 23-m3n 150 +15 3,3 ou +20
3e¢3 ohm
I I9-"3" 180 /50 +14 3 xou +20
. 3 kOhm
15 JiT o ys0-ys0 T 45 4 2 KoM +20
2 kOhm
I6 I/ ¥3-y40 - 45 N +4 2 xou +20
2 kOhp
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Tacanua ropuosmux cONpOrRBRENR
(pme. 19,207
Table of braking resistances

(Piﬂ 19, 20)
O6o3nagenne Hanpsxerue Ipumevazue
Ha CXeme Voltage Note
Symbol in
diagram 220 B(V) i 380-440 B(v)
51I% 0,7x3 = 2,1 oM (Ohm) I,45x3 = 4,35 ow (Ohm)
52 0752 2,1 on (OBm) 1,45x3 = 4,35 ox (Ukm)
53R 2,7%x3 = 2,1 ou {(Ubm) 1,45%x3 = 4,35 ox (Ohm)
€IR 0,7x4 = 2,8 oy (Obm) 1,45x4 = 5,8 om (Ohm)
2R 0,7x4 = 2,8 oM (Obm) I,45%4 = 5,8 ou (uhm)
53R 0,7x4 = 2,8 ou (Ohm) I,45%4 = 5,8 on (Ohm)
TaGnuua nepernmyareneit
(pme. 19, 20)
Table of switches
(Figs 19, 20)
Bux paGoru IBICa IBICO 2BIIC 3BIC
Operation
HumynscEES MpOBOPOT mNEMAZEns - + + -
Spindle pulse revelution
Mezanenmu#t xo0Z unmrzesns + - + -
Spindle slow travel
BHCTDHE XOZ HNHAZENH + - + +

Spindle rapid travel

JKaz3aHuA_ 1o SKCINyaTauuy dJIEKTDO—

0C0pYLOBAHUA

[IpoBepra u BEINYEHUE 3NEeKTPO06ODY AOBEHUA
CTaHKa B pasory

lepen wavanoM paGOTH HA CTaHKE HEOGXOAEMO
ITDOBEPUTE:

TOTOBHOGTD U KAYSCTBO MCHOJHEHMA BJIEKTPO~
MOHTAXHHX padoT;

Hann9ue NMDOBOLKM 383EMJEHUS KOPNyCca BIEKTpo-
uKapa, IMHTH, arperaTa ¥ CTAHWHNW CTAHKA;

COOTBETCTBUE TOKOEHX yCTaBOK, aBTOMATUYECKUX
BHEJIOYATEJIEN W NNABKMX BCTABOK MPEACXpaHMTENe,
YHa3aHHEM B CXeMe;

COCTOfIHME 1 MCXO0JHOE MONOKEHUE DIEGMEHTOB
3NEKTPOOGOPY AOBAHIIA;

NOZKATHE BMHTOBHX 38KUMOB;

COCTORAHNE UBONALMM OOMOTOK 3NEKTPUYECKHX
MauMH, OTAENBHHX, HE CBA3&HHHX MERUYy COOCOii
SIEKTDUYECHUX IeNel CXEeMH OTHOCUTEeNBHO Kophyca,
IEMIIM ¥ MERAY cO000{., CONpOTMBNEHWEe M30JAINM LONE-
HO OuTH He Hmke 0,25 Mow.
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Instructions on Maintenance of Electrical
Equipment

Checking and Putting into Operation
of Machine Electrical Equipment

Prior to start operating on the machine, do
not fail to check the following:

wiring for readiness and goed quality;

earthing wires to the casing of the elen—

trical cabinet, base plate, motor-generator and
machine bed;

current settings, the circuit breakers and
fuse links for correspondence as illustrated in
the diagram;

good order snd initisl position of the elec-
trical equipment elements;

screw clamping for proper tightness;

insulation of the windings of electric ms-
chines, as well as that of separate, electrical-
1y non-connected circuits with respect to the ma-
chine frame, earth, and one another. The insula-
tion resistance should not be lower than 0.25 Mohm.
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SN EeRTPOABUT AT ENY chasupoBaly Ipu MaroTOBNIE-
Bz cranka. locne nozwmouenms x CeTH NoTpesurTeng
GAEIyeT NPOBEPHTE (A3UDOBKY Mo HaNpaBngHUD
BpaweHya NpUBOZHOTO SNEKTPONBUTATENA SIEKTPOMa~
IMHBOTO arperara ¥ no BpalieHuy BNIEKTPOABUTATENA
Ha8coca cMaszxu.

Hanpasnenne Bpamennms arperara ZOXXHO COOT-
BGTCTBOBATE CTPENKE HAa Kopmyce SMY. Hanpasnenue
BpaueHus SIEKTDOIBUraTens Hacoes IONRHO o00ec-
Neynsars nozavyy uacna.

B cnyyae wecoormercrEHs HanpaeneHus Bpaume-
ARA MEWWH &rDErara M 37eRTPOABHIATENs Hacoca,
JHAZaHHOMY HYRHO NepeKInyuTEH $asy murapwei cerm
Ha BEDXHUX 33aXMMAX BEOIHOTO 8BTOMaTHYECKOTD
BHKAOYaTENS,

IpoBeprercsa snexrpuuecroe yrupaBneK#e ¥ padora
BNEKTPOOCOPYAOBAHNA HE XONOCTOM X0Iy CraHKa,

JCTaHaBAMBATE MIaBKHE BCTABKM Ha MecTo M
BXINYATE aBTOMATH ClAexyer 100YepesHo, neper
BRINYGHUEM COOTBETCTBYNLETO 3NEKTPOIBUrares,
llepen nycxom ocMarpussercs COCTOSIHAE M I'OTOBHOCTH
MEXaHUBMOB CTaHKA K NyCKy, HANMYME CMASKM XOZOBHX
BYHTOB ¥ Hanpasifpuyx.

llocnenosarenssocTs BRADWEHRS 3NEKTPOOCOPYHO-
BaKHEA caexywuas:

UBMEHEHNE HAUDAEEHUH B memax 1€PEMEHHOT0
TOKAE;

JUPABIEHNE 3NEKTDOXBUTATEAAMN BDALEHKA
InBRens, padora Hacoca cMasky, NepexnInyYe e
CKOpOCTel;

IeACTBHE 2TEKTDUYSCHOMH 3aMUTH ¥ CNORMPOBOK;

BEIWYEHUE JJEKTPOMAWMHEOTO arperara.

llposepra EanpaxenE® B Lenax NUTARUA, JCRIH-
Tend (M0 MOHTA®HOH CXeMe) ¥ B Lensx Bo36yxne-
HUA}

YIPaBICHNE ZIBUECHUAMH NMONAuM B 060UX Hanpas-
AIGHMAX Ha CKOPOCTH, COOTBETCTBYREEH 30D-of cTyneny
Bapueropa, IeHCTBUE OpPraHWYMTeNed X0xa u ONnOKUpO~
BOK (N0Zaya BO3MOKHE TONBKO NPH BPANEHWY TNUH-
aens):

¥3MCHEHNE CKODOCTM BNEKTDOZBATATENA NOZ4UM
BapUaTOpOM;

ynpaBnerne CHCTDHMK TepeMele HYAMY NOXBHEHNY
OpraHoOB cTaHKa,

The electric moters are phased at the Manu-
facturing works, but after the machine is connect-
ed to the power mains at the User's, phasing shoulid
be checked once more by the direction of rotation
of the motor-generator set drive motor, and by the
direction of running of the lubrication pump mo-
tor.

The direction of rotation of the set motor
should be in accordance with the arrow marked on
the amplidyne‘frame. The direcfion of pump motor
rotation should ensure oil delivery.,

In case of wrong direction of set and pump
motor rotation, shift power leads on the upper
terminals of the master circuit breaker.

Check electrical controls and operation of
the electrical equipment on the idle run of the
machine.

Set fuse links and close circuit breakers in
turn, before starting the respective motor. Prior
to setting the machine in motion, check machine
mechanisms for good repsir and readiness for
starting, as sell as leadscrewsand ways for pro-
per lubrication.

4ddhere to the following connecting sequence
of the electrical equipment elements:

change voltages in a.c. circuits;

wntrol the spindle rotation motor, lubrica-
tion pump operation, speed shifting;

check the functioning of the electrical
protection and interlockings;

connect the motor-generator sel:

check voltages in the supply circuits of the

amplifier (according to the wiring diagram) and in
the excitation circuits;

control feeding motions in both directions
at a speed corresponding to the 20th step of the
variator, check operation of limit switches and
interlockings (feed being possible only with the
spindle running);

change the feed motor rate by the variator;.
control repid traverses of the machine mov—
able members.

JaHBEe 3JIeKTPOMALUHAOTO yeunnrena MY
Cheracteristics of Amplidyne

JlagHNe oOMOTOX ympamnemus
Control windings

Conporusnersne oOMOTOK Lenu, ou
Circuit winding resistance, ohm

H o6MoTRE ¥ KoMnnerra YNCHO BHTHOE CONPOTUBIEHNE,| ARODD g Z00aBOYHHE HOMNEeHCANMOHHHE
OOMOTOR oM bilokialof:}

Winding No. Wind%gg set gg;ngf Resiz;ance, - Armature Interpoles Compensating

I 50~4-11 3300 1820 0,44 0,105 0,34

2 50~4~11 2300 2I00 0,44 0,105 0,34

3 50-4-T1 3300 I820 0,44 0,105 0,34

4 50-4-]1 3300 2100 0,44 0,105 0,34
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Harnue METOK MalyH [OCTOAEHOIO TOKA
Caracteristics of d.c. machine brushes

Tun wamunn l{errn
Machine type Brushes
M8pKa pasuep, MM
1ty pe size, mm
IIBCT-42 NIC=74 I0xI2,5x32
IMY50A3 ar-8 5x20x25
Tl ar-74 6,5x8x25

O6mue yxasanms no yxoZy =a 3JIEKTPO~
060Dy AOBaHUEM

Hannyue ConBmOTO KOJMHYECTBE INEMEHTOB
BIEKTPOCOOPYAOBAHUA TPeCGYyeT DEryAREHOLO THATEIH—
HOT'O HaGIOZEHNWs 3a ero pacoroli .

OCcnyxmBapmmii mepcoHan momkes XOpOWO O03HAKO-
MUTBCH ¢ KOHCTPYKLMEl, DPasMEuEeHNeM ¥ Ha3H3YeHUeM
BNEKTPOOGOPYLOBAHUA U M3YUaThH ero padory mo onu-
CAENO 3NERTPUYECHUX CXEM ¥ YHA3AHMAM 110 SKGMIY-
aranuy.

B HOpManbHHX YCNOBUAX DAGOTH yXOX 33 3JIEH-
TPOOGOPYAOBAHMEM CBOZNTCH K 0e3yCI0BHOMY COGnIOZE~
AV TEACTBYOIUX [IPABHN TEXHMYECKOH SRCINIyaTauuy
SNEKTPOYCTAHOBOK NMPOMHEIIEHHNX NDENNPUATHH U UMH-
CTPYKIM# 3aBONOB~NOCTABUAKOB SNEKTPOOGOPY A0BG~
HU,

Hazeznocrs pador SNIGKTPOOCOPY NOBAHUA B 3Ha-
YUTENBHOH CTEMNSHW 3aBHCUT OT YUCTOTH BJIEKTPO~
EBUraTeney i sneKTpoannaparoB. Nopzepxanue uu-
GTOTH - [SPBEA 3ajava OCCAYXUBALUETO NepcoHana.

Zas OpaBUIBHOR DHCHAYATEIUN SNEKTpootopy -
ZOBaHUA CTAHKA DEKOMEHAYETCH BECTH XypHAJ ¢
PeryfpHofl 3anuchh B HeM O zaMepax, PEMOHTE,
OCTaHOBKAX, HENONALKEX .

OGcnysupaHvie 9neXTpHYECKUX Mammy

Bo BpeMs HoprManbHOH sKCmAyarauum SNEKTPU~
UYECHMX MAWLMUE HE ZONYCKAeTCHA: MONANAHHE IHIX 7
BIaT¥ BHYTD® MauMHH ( OCOSEHHO Ha OGMOTKHN), 3arpfAa-
HEHNE KOMIGKTOPA, UCKDEHue nox HETHAMM, UPE3MED-
HHI HaTDeB Mammu, BpamieHne ee 0e3 Cuasku, nepe-
TPEB WIM HEHODMANBHHE WYMN B TOIMUTHUKAEX, BAGDa-
Iud,

Harpyska snexrpozpurarerneir we nomsua npe-
BHIATD> HODM, YKa3aHHHX HUEe,

OcuOTp MOMUMTHUKOB M cMeHY cmaszku HEOOX0 AU~
M0 nmpousBOAMTE nocne 3000-5000 uyacos padortH,

HO He Dexe CZHOTrO pasa B rox.
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General Instructions on Care and
Maintenance of Electrical Equipment

Many items of the electrical equipment ins—
talled on the machine require regular and careful
maintenance. .

l The operating personnel should be conversaat
with the design, arrangement and purpose of the
electrical equipment and study its operation using
the description of the electric circuits and ins—
tructions on maintenance of the electrical equip-
ment,

In normal operation the care of the electrical
equipment consists in rigid adherence to the gene-
ral rules for electro-technical installations and the
inetructions issued by the Manufacturers of the
electrical equipment.

Reliable operation c¢f the electrical equipment
depends to a great exte.t upon cleanliness of the
motors and electric apparatuses. It is keep-up of
cleanliness that is the primary duty of the operat-
ing personnel.

For proper maintenance of the elsctrical equip-
ment of the machine it is recommended to keep a log
into which regular records on measuremeuts, repairs,
shut~downs and troubles should be put down.

Attendance of Blectric Machines

During normal operation of electric machines
i1t is most important to keep out dust and moisbture
from the electric machines (especially windings),
és well as prevent soiling of the commutator, spark—
ing at brushes, overheating of the machine, lack of
lubricant, running hot and abnormal ncise in bear-
ings, and vibration of the machine.

The motor loads should not be overrated, as
set fortn below.

Inspect bearings and renew lubricant after
every 3000-5000 hrs of operation, at least once a
year.



VIBHOMEHEHE NETHE MaUNe T0CTORKHODG
CIENYET 3aMEHATE BANACHEMY TUNDKD T0i
CTPYKLUM, DaBMEDOB ¥ MapHy,

HeoOxozuMo cnezyrs 33 tem,
K HSTKAM HE TEeDAUCE O KOXASHTOD: NDK 2HAUNTENDH-

{ 00rapax KPOMOF LSTUR HYXHO npoBepuTs pacorTy
J&7Ta aBTOMATUYECHOTO OTPAHUYEGHMF TOKS.

fioGre ZNUTRNBHHX NEPAPHBOB B DASOTE WAV
fIHTE BASKILOOCODYAOBEHNS HEOUXOTMMO NDOBE=
PHTE COCTOAHUE U30NALNMY OCMOTOK MATUH OTHOCUTEN B~
KODITyGe MSEIY COCBZHLMY oCuoTzzmu,

G TOHa

A6 KOH-

yTeOK NPOBOIE

Tlocie PeMOATa W B APYIMX CAYYARX LEMORTAXA
MAEKE MOCTORHEOTD TOXE e¢<ﬁy°m NpOBSDUTH yorg-
HUPKY MeTes i

SOMOLOE BO3OYEZE-
HEeDEUOTRY)

CSGHLQGHU 4vsmwewczgymmee BXIKYEHME
HEX BOEUOB OT KERZOR NONOBNHN O5MOTRY,

Bpamesgre QHGRTDOMaQUFE“”G 4IDerars Heo0Xn-
IMNO TONBKO BO BDEY[ ¥5 ¥ TpW
FOTHHCBOUANY NEDSMens 3 . yanos. B
ADYT¥L OHYMAAX DA0OTH, 3 TEKES 30 3DEMF OGDEDHEOS
3 pi0ore, HYRHO OCYAHSBIUBATE arperar , 37C
RIBT CPOX CAYROH MAWMH erperara, yCoWANTENLEHY
2%l ¥ RHODAMHTENSH,

Cremyer NepHOAMYECKH NPOAYEATH MAMHAH
SaMMUEHHOTO HCHONHEHWH { TOABKO CyXPM BOBRYXON) .

lipy MCNONB30BAKME CXATOTD BOBLIXa W3 cevy
CHenyer 00ABaTeNRAC NPUMESHATL QUABYL,

I

Cy
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BR3B!
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. NOABRELS,

[ e te T
U™

Yxox 33 amnavarypod
LocTym K SNeKTPOANNAPATYLE HOKET SMETE ¥0Mb-
20 jepcoran, COCIYREBADERY SHEETPsOCODYAOBaRYS
CT8HKA,
lBepy mrada M rHERHOIC NyAhTA YNpABISHHA
ZONEAN GHTH 3aNnepTH.

Annaparypa B smexrpomxady, I3 NyARTSX M Ha
CTaEHe N0AXHA COXEPEATHECHA B HOPMANbHHX YCHOBHAX.
He nomyckaercs sarpasHemve anmaparyps o

fonazaBg¥e Ha Hee BIard,
Heo0X0AMNG HepHOANYECKH OCMATDABATE # OYH=
uars KOHTYaKTHHE MOBEDXHOCTU QNNAPETOB.
MauepuTensHHe NpUGOpH AONXHH CHTH OTHINYEHH
( BEMOUATE TONBKO NpH Hanazke W KOHTpOAE) .

YX0Z 3a KOHTAKYODaNR # pene

Annapard NEPEMEHHOTO TOK& HOpMANBHO padora-
DT NpA KOJNeGaRMAX HANpAKEHMT cerm or 85 mo I05%
0T HOMMH&IBHOTO,

flpy MOBNWERHOM HANpHAXEHUE B HEXOBOH ceTH,
BHSHBAKUEM NMeperpes XaryleK annaparoB, HEOGXOZMMO
NpAHATH BCE MEDH A CHAXSHWA HaNpAXeHus,
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Replace worn out brushes of d.c. machines
by new ones of ths same design, size and brand.

See to it that the leads to the brushes do
0ot rub against the commutator: in case the edges
~& the brushes sre excessively burnt, check opz~
raticn ol the unit for the automatic limiting of
current.

After prolong periods
of the electrical eguipment,
of the wizdings in

of Ldleness or repairs
check the imsulation
tric machines for gocd

the elec

order with respect and between ad~

jacent windlngsg
After repsir

dismantling of %tne

shes for proper sett

Having disconnected @ ol
exciting windings in the motors {or after
ingd, ensure accordant connection of tappings
eaco winding h

Revation of The wobtor—s i rée-

quired only during machining
the movable

of the
on as well as

SPtting motions of m
achine. In cther periods of operati
during intervals in operations, stop the set. This
will prolong service life of the set machines, and
also amplifier valves and rectifiers.
From time to time blow the enclosed-mske
electric macnines (with dry air only).
When ueing compressed air from an air mains,
t

do not fall to apply a filter.

Care of Electric Avparsiuses

The electric apparatus are Lo oo serviced
only by operating electricians.

The door of the cabinet and the cover of the
main control panel must always be locked.

The switchgear in the electrical cabinet, on
the control panels and on the machine should be
kept in normal conditions, free from dirt, dust
and moisture.

From time to time the contacts of the appara-
tus surfaces should be inspected and cleaned.

The measuring instruments must be disconnect-
ed (use of them is made only at setting up and
checking).

Care of Contactors and Relays

The a.c. apparatus usually operate normally
with the mains voltage variation from 85 to 105%

.of the rated voltage.

In the event of a Voltage rise in the shop
power mains, which causes overheating of the ap-
paratus coils, take immediate measures to reduce
the voltage to normal.



.

Heo0xozmMO cneauTs 38 veM, 9TOCH ABUEEHHEE
ARODA 2NMEKTPOMATERTBOTO annapara Boerga NMpoKCXo-

- AW CBOCOAHO (€3 33eX3HM) H NEPEKOCOB B NOLBHE-

HHX Y8CTSX,

lpy pxADYensyw annaparoB ™ORN AKODE M ADNAG
MarHMTONPOBOAE AONEHH IIOTHO® CONPHMKACATHCH Boel
NOBEPXHOCTHN. HecoOnpzeane 3TOPC yCAOBMS MOKET
BH3BATH IyNIeHKe auNapars ¥ NDUBECTR K Neperpesy
B CTOpaHMD KaTyHex,

3arpA3HeHRE TODUEB fKODS WAH ApMA, ROHBIe-
HM€ Ha HMX 33C0MH WINM DEXABYAEH “efONYCTHMO.

['naBHEHE KOHTAKTH KOHTAKTOPOB E NMyCKaTeneit
HYEHO TeDHOLVYECKY OCMATDUBATE M 3a8YHLSYS.

HeoOxonmuo, 4ToCH Hagarue KOHTAKTOPOB NPH BHIAD-
YEHMM KOHTAKTOPa O0CEeCNevmNc HAaZSEHOE S3aMHKaHue
Lemn.

KouraxTHue NMPyXMEH TeneQOEHNX pene cuexyey
0epeud OT MEXAKMUECKUX NOBPERIEHW), HEOOXOZMMO
u30erarTs PeTyNNPOBKM KOHTAKTHHX NDYEMH,

Cnenyer TAKEE DPEryAAPHO NDOBEDPATEH 3aTREKY
BHHTOBHX COEZMHEHUY MPOBOJKW anNmaparos.

YX0Z& 3a HEEKOM COMPOTHBNEHUH

Reo0x07MM0 NEpHOINUYECKE OGZYBATE IHAL & GO-
NPOTUBAEEV W NPOBEPATHE HAIEXKHOCTH COeAMBEeHHH
MERTY WX TONAMH.

3aMeRa naMn younHTens

23aMEHATS NAMIIN MOKHO TOJNBKO JNSMIIGME TOTO
%e THIA. PeKOMEHZyeTCH 3aMEHEATH BECH ROMNIEKT
J8YIT ONHOBDEMEHHO, HE NOXMIAACE BHXOZA W3 CTDPOSH
Kaxzofl namnH. llepez yCTSHOBKOJ HOBOJ NaMNH HeOG-
XOZ¥MO NMPOBEPUTE €8 HCHPEBHOCTE.

Hy®HO B38TABIATH 5AMIHW B NaHeNb BCETAS MO
O0TKa3a, HE AONYCKAad NMEPEKOGCOE,

SaueHa naMn TNPON3BOZWICA NPK OTCYTCEBUM

Y t:0-

Tax ®ak XapaKTepMCTUKY NaMI HEOLMHAKOBH,
nocne 3aMeHN naMn HeoOXOLMMO COanaHCHpPOBaThH yCH-—
THT6NIE,

Jlauny BHXOZEOTO K8CK&Za CHEnyeT HOAGUPATSH
N0 PaBEHCTBY TOKOB II0KOA ¢ 00A38TENBHOU NpoBEp-
KO}l paBEHCTBA HANDAEEHUSA HAKANA KaXZOH# NaMMu
16,3+0,6 B,

BanaAcMpORKa NMPOM3IBOZKTCA B CHEXYDmEM MO-
pAznke. _

Ha ycunurenbHoM ONOKe HSWTCA XBa TyMOnepa,
OZMH M3 KOTODHX YCTAHABAMBAGTGR B NonoxeHme "Ba-
naHcmpoeka", a zpyro#t - 3 nonoxenue "MpuGopm".
Tlpr arOoM 3aX0PauYEBAETCR BXOX YCHINTENR, OTHIOYA-
€YCA BXOLHOE HaNpAZEHME ¥ BRAKYADTCA MWInmaMnep-
METDH, CTOAmNE HA aHOZHOR LENH,
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See to it that the armature of the electro-
magnetic apparatus always move Ireely, without
gseizing and misaligpment in movable parts. When en-
gaging the apparatus, the faces of the armature and
yoke of the magnetic wire should come into a close
contact over their entire touching area. Otherwige,
excessive humming of the apparatus will be caused
leading to ovarheating and odurnipg out of the coils

Contaminstion of the armature and yoke faces,
dents or rust on them are inadmissible.

laspect and regularly clean the power contacts
c¢f tae contactors and starters. The contact pres-

in the ¢losed cenbtactors should ensure re-
lieble making of a circuilt.

The contact springs of she telephone relays
should be safeguarded against mechanical injury.
Avoid adjustment oi the contact springs.

Check regularly the screw clamps at the appa~-

ratus wiring for proper tightening.

Care of Resistance Box

From time to time blow dust off the resistors
and check connections between the resistance fields.

Replacement of iaplifier Valves

Replace the valves only with those of the same
type. It is gooed practice io replace the whole seb
of valves simultaneously not waiting for each valve
to get out of order. Before setting a new valve
test it for good performance.

Plug the valves into their sockets as far as
it will go, avoiding oblique settings.

Replace the valves with the feed motions shut
down.

As the characteristics of the valves are un-
equal, balence the amplifiier after the valves are
replaced.

Select the valves of the output stage by their
equal quiescent currents and do not fail to check
for the same filament voltage in each valve
16.3+0.6 V

Perform balancing in the following sequence:

Set one of the two tumbler switches provided
on the amplifier unit into the "Balancing" posi-
tion and the other - intc "Instruments” position.

Thereby, short out the amplifier input, cut the
input voltage off and connect the millismmeters in
the plate circuit,



HaGnozan sa MRAZHAMIEDNMEYpaME YCHABRTENEHOTO
inoKa, UOB0DAUMBADT 0CE CAN4ECEPOBOYHOTO CONPOTUE~
ICHWR yCUNWTENA TR, YTOOW QHOIHHE TOKM /NAM DAB-
HH. Yepes 5 - 10 MHHYT NpOM3BOLMTCH TOETODHAR
RERER R

Peoorark Ha cvaHKe NpA BHHYTHX 7aMfiax
HERRB, TEK KUK IPW 9TOM MOZAYs GyZer OTCYyTCTBO-
B8Y5, 2 YEpE3 AKOPE TE&XOTEHEDPATODPA ¥ BXOIHHE
GOUDOTHBICHMA YORIUTENR noTever Sonsmoft rok,
23~30 YBTD WOTYT CTODPETh 38MMTHHE CONDOTHBNSHHA

BE LXOLE VOMARTEZ,

Yra3aH¥a N0 _COCINZEHUR MED Geauuiciocry
lipk OCCRYKEBRRNY, HAnRALKE E Dok SNEKTPO~
GHODYIOBEHWH GTAHK® HEUGLOKAMO DPYXOB' “TROBATHCA

CAHOBEOHENME NDABWLAMM TEXHUKE CeRNNACHOCTH
71 PUERTPOMOHTERHHX paGorax, Pafors ¥ anexrpo-
4rfaa NOKET NDOMSBOAMTHGH JMEG NPK YONUBWM NpH-
MEHEBRA WIORAPYnUENR NOACTABKM WAM ADPURKM. Ilpw
2708 K3 NIYABT YNDPABAEHWA LONEHE OHTEH [0IEeweH:

Aniea "He prnwyaTe", fepel NYCKOM NG Aauk
'S HANBAKM HEOOXOZMMO YOEAMTRCA B Fok, uTO
#4 KOHLEX RAJNOB NMPUBOZA NMOZBUM WAV 33KMMHEX
JCTPOUCTBAX HE OCTANNCE CHEMHHE DYROHTRY pVUHOTO
yUpaBnenus. Hemnbss OCTABAATE PACKDHTHM HAEKTPO-
UK3] ¥ 38TPOMOXAATH NOIXON K SNEKTDOMKAFY H
DHeRTDOMAMABHOMY arperary. LOoCTyNm K KoHTAKTENM
YACTAM DNEKTDPHYECKNX MAWKH ¥ annaparoB U K Auu-
KAM ¢ TTONAME CONPOTUBNEHUH paspemaercs TONBKO
TOCLEe OTKJWYEEMS BBOJHOTO aBTOMATUYECKOTO
BUKJNUATENA,

fpn cuArum Rophyca cradwiMsaTopa EaNpAREHUR

CH3 HYXHO COONNZATH 0GTOPOKHOCTB, YyunrHBasg, 49TO
HAlpAKEHWE HA KOHZEHCATOPE CTACMAM3aTODPA NOPHAAKA
650 B,

Comern HAN8 AYUKY

Hanazxa u Menmuranme siexTpoosopyAoBanus
IPON3BEZCHN 38BOJIOM-UBTOTOBATENEM NDH BHOYCKE
CTaHKa,

lIlpy nycre HOBOrO CTAHKA M HOPMAAbLHOW vHC-
nuyaraumy KaKOR-nuGo nepexanalkW aHeKTPHYECHOR
YacTH He TpeCyercs.

B yCHOBMAX ANKTENLHOMN SKCHyarauuu, npm
PEMORTE 3JEeKTPOCGOPyLOBaHMA, 3aMEHE 3NeMEHTOB ¢
OTPaBMYCHHHM CDOKOM CNYXOH, K UHMCNY KOTODHX
OTHOCATCH YCWIMTENBHHE NAMIN, WETKH BNEKTDHYE~
CKUX MaiWH, a TaK®e, DM HADYULESHWM NpPaBUsI Xpa-
HEHWA, DACONAKOBKK M TPAHCNODPTHDOBKM MOKET BO3-
HUKHYTH HEOOXOAMMOCTH BHIONHEHUA BOCCTAHOBHTENb—
HOW HanaZKM M NDOBEPKa padoTH NPUBOLOB TEMOHTH-
POBGHHOI'O YvacTHa CXeMw. Taxas HanaAKa CBOAUTCH
K BOCCTAHOBNEHNK OTPaGOTAHHHX DaHEE DEXUMOE
paCutd W NapaMerpos, YKA33HHHX B 3JEKTPOCXEMAX.
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Watching the williammeters of the amplifier
unit, turn the balancing resistor axis of the am-
plifier so that to obtain equal plate currents.

In 5 to 10 min repeat the balancing procedure.

Do not start operating the machine with the
valves removed as no feed will occur, and heavy
surrent will flow through the tachogenerator arma-
ture and input resistors of the amplifier causing
burnt-out of the protective registors at the ampli-
fier input.

Safety Precautione

When servicing, setting or repairing the elec-
trical equipment of %he machine, observe all safe-~
ty regulations pertaining to maintenance of elec-
trical apparatus. Operate at the electrical cabi-
net, standing on an insulated plate or mat. There-
by, a "Do NotSwitch" caution should be put up on
the control panel. Before engaging feed motion af~
ter setting up, make sure that no detachable ma-
nual control handles remained on the ends of the
feed drive shafts or clamping arrangements.

ln no case leave the electrical cabinet open.
See that there is a free access to the cabinet
and to the motor-generator set.

Access to the live parts of the electric ma-
cnines and epparatus as well as to the resistance
boxes 1s allowed only after opening the master
circuit breaker.

Be careful, when removing the cover from vol-
tage stabilizer CHIY as the voltage on the stabi-
lizer capacitor is about 650 V.

Hints on Proper Setting Up Electrical
Equipment

The electrical equipment has been set and
tested at the Manufacturing Works.

When starting a new machine and in nommal
operation, the electrical equipment needs no re-
adjustments.

As a result of continuous operation, or after
repairs of the electrical equipment, or on replac-
ing some parts subject to wear (such as amplifier
valves, brushes of electric machines as well as
following bad storage and improper uncrating or
handling), a necessity may arise to restore set-
ﬁing-up and checking the drive operation of a dis-
mantled unit. Such a setting consists in restor-

ing previous operating conditions and parameters
as shown in the electric circuit diagrams.



B cxeme # KOHCTPYKIMY SAEKTPOOGODYZOBaHUN
CTaHKa NPEXYyCMOTPEH DPHAZA Mep ANR NMOBHNEHLD Ha-
ASEROCTH 870 paGoTH,

lpu =rennIyarTauwy CTAHKA MOTY? BOBHMKHYTS
OTAENBHES HAPYWEHWA HODMANBHOR paGoTH TOTC WAK
VHOT'O yYaCTKa CXEMbl,

Uey xyuyme yXoZ 3a CTAHKOM, TE¥ DEEE CAyya-
0TCH HENONAAZKY.

BuABnewne NPWYMHN ¥ NMKBHAGUWS HEUCTDABHO-
CTY AOCTYNHAHW KAEZOMY KBAaIHQUIADOBAHHOMY BIEXTPH-
Ry, 3HZKOMOMY C 3/N6KTDPOOGODYNOBIHAEM CPaHKE.

JNeKrTpuK, ofcmyxmBaKumil craHox, 06A3aH
3HATE ZEWCTBME BCEX BaUUTHNX GNOKHPOBROUHHX GBS~
3ef ¥ ZPYTUX BUEOB 33WMUTH.

Ecny Bce %€ MMEOTCH NMpU3HAKW HEUGIPaBHOCTH
HYXHO JCTAHOBHTH, YTO WMEHHO HEUCIPABHO.

JCTAHOBYB HANNyMe HENCNPABHOCTH NDK pasore
CXEMH B OZHOM DE#MME ( HO €ile HE OTHCKEB ADUYEHM),
ClneZyer OnpoGoBaTh PACOTy B APYIOM DEXUME, 290
COKPATHAT [OMCKM HEUCHDPABHOCTH,

TonsKo Mnocie onpeleNesUs BOSMOEHO Gonee

TYSKOT'O yYacTKA HEUCNPaBHOCTH MOXHO NDACTYIHTE K
A3BECTHHM WETOXAM OTHCKAHHA HEUCIPABHOCTH - IPO=-
BEPKE NMPOCHUKOM HAY KOHTPOALHON naMnoft, MaMerp: -
EMAM U T.01,

llpu mpoBepKe neneif Ha NaHeNRX REIONYCTUMO
npozZepruBanye NpoBonoB, [lpoBepra uene#t ¢ KOHTAK-
raue TeneQOHHEHX Delle KOHTDOABHOA 7aMNofl MOLHO=-
CTEL 00162 8 BT HEXONYCTHMS,

Eene npeanonaraercs HEMCNPABHEOCT: & Hend
ynpaBnerss OPRBOZAMM NEPEMEHHOTO YOKZ, DEKOMEH-
IYEeTeA OTGOSAMHUTE OT 32XMMOB B DKa(y HATALNME
MPOBOAA CGOTBErCTBYOUUX 3BAEKTDOXBHIATEREHR,

370 HCKJIKLYAT BOBMOXHOCTE: HENDEBWABHOE DEGOTH
9NEKTPOABHATATENE] ¥ MEX8HUSMOB CTAHKA [IPU ONPO-
GOBAHUM YYSGTHOE OXEMH ZJIA BHABAGHWA NPUUYRH K
YCTpPaHEHHs HeMCNPa BEOCTH.

Pexomenxyercs npy npoOBEpKE NONB30BATHCH
H8 BCEMM 3JEKTPOGXEMAMM, a TONBKO NPUHUUINAND~
Hoit cxemoit (puc. 19, 20).

-~ CTPYXTYDPa CXEMH BNEKTPHUYECKOrO YIIpaBleHRA
N03BOZIAET NDOBEPATH OTAENBLHHE YYACTKH CXEMH H30-
AMDOBAHHO OT IPYT'MX YUACTHKOB IYyTEM CHATHH BCTa-
BOK NpeloxpaHureneit, mepeMNueK M OTKINYEHMT aB-
TOMAroB. '

BunBneHMe NMpUuUMKH HEMGNpPaBHOCTM B UENAX
YUpaBNEeHEs NMPHBOJOM MOZAYH OGNErvYacTCH BOIMOXHO-
CTED BHZENEHNS NOBPEXNEHHOTO yYacTKa IYTEM Tocie-
ZOBaTeNbHON NMPOBEDKY OGNACTH AefCTBUA HEMpaBHAb-
HOJ KOMAHIH, a TAKKE ITYTEM OCMOTDA MOJIOEEHWA
ADYTRMX OPT&HOB TO# Xe Ueny yNpaBneHus.

OTHCKAaHWE HEMCODABHOGTM B YCMAKTENBHON
Y8CTH CXEMH OONETYaeTCH HAJAWUUMEM Ha CTARKE M3Me-
pnTenbHNX MpUCOpOB. BKADYATH mpuCopw cnexyer
YONBKO BO BPEMA HalalKH.

3aMeHa CONPOTHBIEHHUI YJCUMMTENR B YCNOBUAX
ANMTENBHOY SKCHNyaTauunm ZONMYCKAETCR TONBKO TeMM
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The general circuit and the electrical equip-
ment zre made with ths view of incressing religbi-
lity ot operation.
1t %ne course of machine operation minoer feulls
of %hat or other unit may arise.

But the more care is taken of the machire, tie
less is the chance for these faults to develop.

To detect causes of troubles and remedy thew
is not so difficult f£or a quaiifisd electrician
who is familiar with the waccine electrical equip-
gant,

The electricien servicing the machine must
srov7 well the functioping of all the profestiy
Bt if
the

interlockinug aand obther protective devices.
some symptoms of a2 ftrouble are detected, it .:
duty of the electrii.az o locallize the frouble.

Having established that the fault develops av
a certein operating concition {without finding %he
cause), try to run the machine at some
to facilitate detection.

Only after localizing the fault on a narrow
section may usual methods of trouble shooting be
employed, such as a tester or test lamp, taking
meagurements, etc.

When checking the circuits on the panels no
pulling of leads is to be allowed. When checking
the circuits including the contacts of telephone
relays, the power of the test lamp should not

exceed 3 W,

other duty

If the fault is suspected in the control cir-
cuit for the a.c. drives it is advisable %o dis-
conpect the leads of the respective motors in the
electrical cabinet. This wiil obviate wrong running
of the motors and corresponding mechanisms of the
m chine when testing the faulty section for trouble
shooting.

When testing, apply only the key diagram
(see Figs 19, 20)

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

The trouble shooting in the control circuit
for the feed drive is facilitated by possibility
of singling out the faulty section through a con-
secutive checking of the effect of a false command
as well as by inspecting the position of other ele-
ments in the same control circuit,

Detection of faults in the amplifier unit is
made easier by incorporation of measuring instru-
ments, these are to be turned on during the set-up
only.

The resistors in the amplifier during long-
-term operation may be replaced witia those of the



X€ [I0 BenuuMEe CONMpOTUBIICHUAMA, KaKHe ycraHoene-

HH 3aBOAOM-HM3TOTOBMTEJIEM CTAHKY.

Hensss zomyckars paCory crawwa ¢ NOBPEXAGH~

HHMH MW BaKOPOYEHHHME JYaCTHAME CXEMH.

Ruze npuseseH mepevers BO3MOEHHX WeWCHpaB-
BucTel, BOSHMKADILMX NPH HEHODMANBHOM COGTOSHUM

MEX8HEUSMOB CTAHKA, BNEMEHTOB ¥ Lene# aleKTpo-

000pYA0BaHAR ¥ YCTPaHEHKA STHX HewcmpazHocrel,

same value established by the macnine manufacturing

WOrks.

In no case operate the machine with some
faulty or shorted cut section of the electric

circuit.

Following is the list of possible troubles
arising with machine mechanismg being in bad re- -
pair, elements and circuits of the electrical
equipment and their remedies.

BoBMOZHHE HEMCMPaNHOCTH 3NEKTPOOGODYAOBAHUA
¥3-33 HapymeHUA MeXanvyecKol uacry

Trouble Shooting of Electrical Equipment
due to Mechanical Section Fault

Kaxoff npesox
padoraer HeWcOpaBHO

Location of fault

Xaparrep HeWCnpaBEOCTH

Trouble

Bo3MOXHHE NpHYREH

Cause

CnocoG OGHADYXeHHR W ycrpase-
BHA

Renmedy

Tnapruil npuson
Main drive

OrzenpHue uenu Hpu-
BOZA 1IOAAY

Separate circuits
of feed drive

Heperpysra
Overloading

lleperpyska

Overloading

I. Hemocrarounasa cMaska
UNRHACABHOE CHUCTEMH
1. Inadequate lubrica-
tion of spindle unit

2, HepodpokavecTreHHAR
COCPKS MEXAHA3MOB HOCJE
AEMOHTAXa LI PEeMOHTA

2, Improper re-assembly

of me chanisms after dis-

mantling ox repair

I, HemocTarodraa cMaska
nepensY WX HaAnpaBiImo-—
Jiitin.¢

t. Inadequate lubrica-
tion of gearings or
ways

2, HemoGporauecrsennas
COOpKa NoCJEe [EeMOHTaxA
I PEMOHTA

2., Improper re-assembly
after dismantling or
repair

BHIWUUTE BpameHUe ITIHHIEAS C
MAKCUMAJIBHCH CKO20CTED, TOK
TJIaBHOTO BJIEKTPONBUTATE]A He
IOJ/IEEH NIPeBHIATH ZONyCTUMEX
3HaUSHUH 10 yKasaresw Harpys-
KA

Engage spindle rota%ion at
maximum speed. Current in main
drive motor should not exceed
permissible values as per load
indicator

M3MEHHTE TOK HATDYSKRE NpUBOL~
HOT'O 9JIEKTPOIBRIATENA

Change load current of drive
motor

Komrposbine sesmunmn (mpn
LBHXCHRE Oe3 pe3aHus, BTODAA
CTYNEHb BappaTopa)

Test values (2nd stage of
variator in idle running)
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[Iponomxenne
Continued

Karoli mpusoy
padoTaeT HeUCHPABHO
Location of fault

Xapaxrep HeWCHDABHOCTH BO3MORHHE NpLYMHH

Trouble Cause

Croco6 oCHADYREHMS H yCTpa-

Beymka CKOpPOCTH HMOEAYR

Too great rate of feed

Hacoc cmasknm

Lubrication pump

Hapymwerue KOHTAKTA B IeIM

fIKOPA TaxOreHepaTopa

Breakage of contact in

circuit of tachogenera-

tor armature

[lopTOpPHOE OTHK/MWuEHHe rias~ [lepeTpPy3KA NPEBONA HA~
HOT'O NIPMBOXA HM3-3a cpala- coca, 3acopeHne Wi
THBAHKA aproMaTa IpUBONZ  3aeIaHpe

Hacoca

Repeated cutting off main Overloading, clogging
drive due to tripping of or jamming of pump
pump motor drive circuit drive

breaker

HeHud
Remedy
Tox, a
Current, A
IipuBog
. OucTpadt
Drive nozavda XOX
rapid
feed stroke

BaGra 6,5 10,8
{ BBEPX)
Headstock
(upl
BepxHue 5 9,5
CaJIa3KH
Table
zlide
HuxHRe 4,2 8,5
C4JIaBKA
Saddle
InrHEEeas 3,5 7
Spindle

[IlpoBepuTh COCTOAHKME H PAGOTY
Hacoca ! YCTDAHWTH NePeKTH

Check pump for repalr and
operation and eliminate
faults

BoaMo®HHE HEWCIPABHOCTH NPUBOLA NMOAAY M3-33 HapylleHHs: B 2JEMEHTaX sJEKTpCOCODYLOBAHIA
Trouble Shooting of Feed Drive due to Pault in Electriecal Equipment Elements

XapakTep HEHCIPABHOCTH BosmoxHHE npUInAN ChocoG oOHapyxeHEA ¥ yCTpaHEHHA

Trouble

Cause

Remedy

"llonsyyan” CKOPCCTE NPUBOHA OCpuB mmi ITOXO#f KOHTAKT B ne— OTHeNBHHE YYAaCTKE LENE TANCHMS I10A 3aMHKATE
i cavoraleHus NOJA IeéHepaTopa BpCMeHHOU nepeMHyKoil, [IpH 3aKOpauYNBAHMA MO~
BPERIEHHOTO YyIACTKA UEMM BJCKTDONBETATE D

0e3 BRJOUEHUSA

"Creeping" speed of drive Breakage or poor contact in

without turning on

OCTaHABJMBAETCA
Bridge separate seotions of field quenching

circuit of self-quenching of oircuit by temporary connection strap., When

generator field

stop

faulty section is shorted out, motor will
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[Ilponomenne
Continued

XapaxTep HeHCIDPRBHOCTH
Trouble

BO3MORHHE TPUYMHH
Cause

Cnoco0 oCHapyxeHMA 1 ycTpaHeHas

Remedy

gycx Z TODMOXEHHE IpHBOLA
COIDOBOKIANTCS HCKDPEHMEM
meTor (Gomee 2 GauioB) M
XapaKTepHHM‘CBECTOM TeHepa-
TOpA

Starting and braking of dri-
vé¢ 13 accompanied with brush
sparking (over 2 points) and
Bpsoific whistling noise of
generator

llpy nycke mpuBOZa CpadaTHBa-
€T TOKOBAA 3AWATA AKOpHOH
nenx

¥hen starting drive, current
protection of armature cir-
cuit operates

CKODOCTH DJIEKTPOIBUTATEJSA Ha
nocyerHe# cTyneHm sapmaropa
IPE BPAWEHWMM B OCOMX HAIPAB-
JACHASAX DA3JANUYEKNTCA [IC BeJH-
9rHe

With variator set on its last
set, motor speeds in both di-
rectlons are unequal

CKOpOCTE 3AEKTDOZBATATENA
OpE BPAMEHUM B 00e CTODOHH
DasJEYHH IO BeJHAYHHE

¥otor speeds vary wher run in
cpposite directions

Besukxa MUHUMAJTEHAS CKO-
POCTE HIDPH IBAREHEH 03
HaIDYy3KH

Minimum speed is too great
at idle running

HeucnpasdocTs yerpolicTsa asro-
MATHIECKOI'0 OTPaHMYEHHUA TOKA

Pault in automatio ocurrent-1i-
miting device

HeucnpasHOCTH yCTpoiicTsa orpa-
HP9EeHNAA TOKA

Fault in current-limiting de-
vice

PagimaHy BHYTpPEHHUE CONpOTHAB-
JICHAA IIEY MOCTOBON NIOJyIpOBON-
HPKOBO! Ipyunnn GJIOKR OrpaHnue-
HAA

Different impedances of brid-
8e arms in semiconduotor group
of current-limiting unit

lpu DemoHTaXe WIL DEMOHTE
CUBHHYTH C HedrTpasn weTxu
TaxoresepaTopa

Displacemen% of tachogenera-
tor brushes from neutral point
as a result of dismantling or

repalr

HeNCUpaskacTs MEeTOUHOND KOH-
TAKTA TEXODSHEDATOpA

Tachogenerator brush contact
is faulty

IlpoBepATH HAUpSEEGHHE HA CONPOTUBICHHM B

OJICKe OTpaHHYeHHA TOKA, [IDOBEPRTH MCHPABHOCTH

nenei Gaora

Check voliage on resistance of current-limi-
ting unit, Cheok continuity of cirguits in

unit

flpoBepuTs zelicTBHE yCTPOHCTBA NO BANMYMG TO—
K2 B pacCeyxe KOATYpa OTpAaHMYEHMA HOPH MCKYC—
CTBEHHOM 3aKJMHNBAHNR IDMBOLA ¥ HaCmogaTh

3a Harpysko# (He HOIYCKas HATDYsKA Soaee

-

2,1 KOM)

Check cperation of device by current provi-
sion ir joint of limiting cirouit at arti-
ficial selizing of drive, and observe load-
ing (loading over 2.1 kohm is no% permissib-

le)

{Ipy OTK/IOYEHEN NpCBOUE, ALYUNETO OT yerpoi-
CTBa CTrpaHWYeRHA TCOKA Ha OOMOTKY 3MY, cKo-

DOCTH BHDABHABANTCH.

Ipd pacxommeHmM CKopocTell somee, 4dem Ha I0%
NOJYTPOBOLHUKOBAA TDYNNA HNOZJIEXNT 2aMEHE

On disconnecting wire leading fro® current-
limiting device to amplidyne winding, spseds
équalize. If variation of speeds is over
10%, semiconductor group is sub jeet to rep-

lacement

HsMepUTE CKODOCTE W HANDAXEHNE T&XODEHEDATC-
pa Op¥ BpamEHHN B 00e CTCDOHH, OTHOWEHHE

IOMKHO CHTH ONMHAKOBHM,

~

Pacxoxzerue Oosee ueM Ha 0,05 U, yerpamuTs
JCTAHOBKOH mMeTOX TAXOTeHeDATODR HpPH Bpale H#H

Ha He#Tpamu

Measure speed and voltage of tachogzneraior
during rotation in opposite directions,
speed-voltage ratios should be egual.
Should difference sxceed 0.05 Uts’ remedy
fault by adjusting tachogenerator brushes

when raenning on neutral point

OcmoTpeTs,
/aMEpHTE HADH
CTBEHHO HA BXOLE

FCHRARTENS

UPCTADETE WM 3aMEeHZTH LETKH,
7@ TaXOTeHCDaT!

Hapocpen—

Inspect, clean or replace brushes. Measure
tachogenerator voltage directly on amplifi-

er input
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lipogomxerne
Continued

XapakTep HeMCHDABHOCTH
Trouble

Bo3MOXHEE NODAIUHH
Cause

Cnoco6 oCHADY=EHRA ¥ YCTpaHeHHs
Remedy

SJEKTDONBATATENE BpANAeTCA
DHEKAMA

Electric motor rotates with
Jerks

HeycTofiquBoe IBAXEHNE I0La-
YY¥ NP BRIANYEHUN CHCTPOTO
nepeMenenns (C oCAROMCHMEM
NOTOKA BO3CYXIEHMH 3JEKTPO-
IBRTATENR)

On engagement of rapid tra-
verse (with weakening of mo-
tor exciting flux) feed mo-
tion is instable

HeT 1Onavy, aMIIePMETD YHKaBH-
BaeT HaA NeDEI'DYy3KY BJEKTDPO-
Ipiraress, HO HNPEBCH JIETKC
IOBOPAYLBAETCHA OT DyKH
Absence of feed, ammeter in-
dicates overloading of motor,
but drive is easily %turned

by hand

reycrodunpaa £aloTa nouscia
30 BCEX MOJOREHWTK (Koae0a-
re bl NUCLECC), NanasT

MOWROCTE i KECTKOCTD MEXdHA-
YECKUX XADAKTEDUCTUHK NDUBOLA
Drive instability in 211 po-

X

sitions (variation of feed
rate), power and rigidity of
drive speed torque characte-

rietics diminich

I, BUTKOBOE 3aMHKaHEEe B OOMOT-~
Ke AKOpA TaxoreHeparopa

Turn-to-turn short cigcuit
'in tachogenerator armature
winding
2., OCpHB B OUHO# WM HECKONB-
KEX BETBAX OOMOTKH fAKODA TEXO0~
TeHepaTopa

3aMeHITH TaxoTeHepaTop

Repluce tachogenerator

Break in one cr several sec-

tions of tachogenerator armatu-

re winding

IIlpr peMoHTe WM ZeMOoHTaxe
CILBUHYTH C He#Tpaim meTKA
SJeKTPOIBUTATE A

Displacement of motor brushes
from neutral point as a re-
sult of dismantling or repair

CTPEUNROE 1o TO-

AﬁHOHMb BHBOACR OT

O TCICEHRHE OOMOTHM [O3-

TROUBUIATRIA

i WORTA WINM LeMOHTaxd

%irong (current opposed) con-

neotion of tappings of each
half of motor exciting winding

after dismantling

or repalr

NpFESTHE HETOK X KO-

ZCKDpeHUe 1O

Poor brush pressure fto commu-~

of amplidyne, sparking
zlong commutator

{4

[3MEDATH CKOPOCTH BJEKTpOonBuIaTeNda M HANpA-
XeHUe Ha eI0 AKOpe HA nocaegHedl CTymeH:
BpameHus B 00e CTOPORH. [IpX pacxXomNeHuM Co-
see 4eMm HA 50 o6/MuH (IDE ONKHAKOBOM HANpSA-
EEHEN) YCTDAHUTH YCTAHOBKOA meToxk Ha Helr-
pasb B CTODOHY BRDAMNEHUA C MEHBIE! CKOPOCTHD

,J

Neasure speed and voltage on motor armature
at the last step of rotation in both direc-
tions. Should there be a difference exceed-—
inrg 50 rpm (at the same voltage), remedy by
setting brushes at neutral point to side of
retation at lower speed

[IponsBeCTE NDABKJARHOE IOIHCOCHAHERVE

CHRATE JIOKE H& BRI~
YATE: nomavy. upIA KCKDEHRH Kaxo:i-nAuCo A3 iie-

TOK 3aMeHMTDh i ODOYUCTUTE

arpelrar i

Remove handhole covers Zrom zmplidyne,
start the set and engage fead.
king be noted

2 new one,

Should spar—

at some ‘brush, re

place it for

clean commutator
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BosmoxHHe HemcmpaBHOCTH NpuBoxa Donay npy

Trouble Shooting of Feed Drive du

HAPYUEHASX B PaCOTe BJEKTPOHHOTO YCRAHMTENA

e to Paults in Electronic Amplifier

XapaxTep HEMCHPABHOCTH
Trouble :

BosnagHHe npramay
Cause

BHemnve npusHaxu
Symptom

Crocod ycrpaseHEs
Remedy

{’KOPOCTD BpANEHUA LBAra-
TeJi B DasHHE CTODOHH
pasymuHa

Motor rotation speed in
opposite directions is
different

[Ipn HaxaTum KHOmKM Ha
OyNBTE IOZAYA OTCYTCT-
BYET

#1ith button on control
panel depressed, feed
Tails to effect

I, Hapymeume CajlaHCKEPOBR~
Rl yewimrexs, Hampumep,
GPY HEHCIIDAEHOCTH OHHORK
3 JaMO A1 IOpM 3aMeHe
JiaMIr

Impaired balancing

Pasgue moxasauus npuco-
POB B aHONHOH nenu npm
BKJOYEHME TYMGJEDOB Ha
JCWINTENBbHOM OJIOKEe B
noroxeHue "barascmposka”
u "IIpudopu”

Different readings of

of amplifier, for instan- instruments in plate
ce, due to a faulty valve circuit when switching
or at replacement of val- tumblers on amplifier

ves

2. 3asemueHne penu ynpag-
JICHUA Ha BXONE YCHJMATEJS

Earthing of control
circuit at amplifier in-
put

I. Heperopena HuT: makxa-
JIA BHXOLEOH Jamnu

Filament of output
valve has burnt out

2. OCpHB BO BHemHeil nenn
Ha BXOnEe YCHUINTeJSd

Break in outer cirsouit
at amplifier input

unit to "Balanocing" and
"Instruments" position

JCRIMMTeNb nmommaeTcA Ga—
JIAHCHDPOBKE TOJNBKO NDH
OTKJINYEHN U 3aseMapmero
COIIDOTHBRISHUA HA BXoxne
yourmarens

Amplifier can be balan-
ced only with disconnec—
ted earthing resistor

at amplifier input

a) Iorasanus npu6opos
OLOVHAKOBHE, HO BHIE HOD~
Mi (Cropesa HATHL Hakaza
JIAMIIH BXONHOT'O KACKAZA)
Instrument readings
are the same, but above
normal (filament in in-
put stage valve has
burnt out)
6) IlpnCopH He JapT moka-

llosopoTom ocE mepemeHHOTO
CaTaRCKEPGEOTHOTO COIpOTHBIE~
HAR NOCUTBLCA DPABEHCTBA IMORS~
3aHmit npuGopoB. [IDE HEeBOSMOX-
HOCTA O4NaHCHDOBKH YCHJRATEEH
SaMeHUTL HEHCIDABHYY JAMIY
(nyume Bech KoMmTeKT)

Try ot obtain equal readings
of instruments by turning
the axis of balancing vari-
able resistor. On failure

to do 80, replace éhe faulty
valve (or a whole set of val-
ves which is better)

Hailte 3asemneHuwuit y9acTox,
NPOCHUKOM yCTPAaHATH 3a3emie—
Hue

Pind earthed section by
means of tester, and elimina-
te earthing

JaMeRATH HEMCIpPaBHYD JaMry
(Iyde BeCH KOMILTEKT)

Replace the faulty valve
(or a whole set of valves
which is better)

3anull (cropesa HHTH Haka-

J12 BHXOLHOM JaMIIH)

Instruments fail to
read (filament of out-

put stage valve has burnt

out)
lloremHenne HapyxHoil mo-

BEPXHOCTM COIPOTURICHNA
Blackening of resistor
external surface
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YCTpaHuTsy npuauHy neperopannsa
CONpPOTE BJISHUSA, COIPOTUBICHHE
3aMeHITh

Eliminate cause of resistor
burning out, replace resig-
tor




Hponosmeru:
Continued

XapakTep HeHCHDPaBHOCTH
Trouble

BosmoxBHe DpUYBAN
Cause

BHenmue npu3Haxy
Symptom

Cnoco6 ycrpareHus
Remedy

Hopauy npm nBUXEHME B
DPASHHE CTOPOHH pasJjuy-
HH DO BeJIMYHHE, B ofn-
HOM HalpasJeHUE NpH
IBMXEHUN 0e3 HATDY3KU
CROPCCTE BEJINKA, HO
nalaeT Inpu HATpys3ke,

B npyrom Hanpamnenuz
CROpDOCTH DA IBUKEHAN
Masa

Rates of feed in oppo—~
site directions are dif-
ferent. In one direction
at idle running the spe-
ed is high, but 1t drops
at loading, In other di-
rection, speed is low

“Heycroiunpoe nRmxenme
nopavm (KoJeGaTeabHuk
PexEM)

Feed motion is instable
(variation of feed rate)

3. Cropeso og#o M3 3amuT- llpnGopu DOKA3HBAKT TOK

HHX COIIPOTHBIEHHKI

One of protective re-
sistors has burnt out

4. OvcyrcTryeT aHOmHOE
HanpsxeHme

No plate voltiage

I. Bwxaz »3 ctpos yamm
THOA 6ESIH, HampuMep
CropeJsa HZTL HaxaJja Oon -
HOT'O M3 NEHTONOB JAMIIH
Valves, type 6 %30
are out of order, for
instance, filament of
one of valve pentodes’
has burnt ount
2. [Lmoxoit KoHTaxT M3
ITHPEKOB B JIAMNOBOH ma-
HeJ

Poor contact of pins
in valve socket

I. Bmxox us crpos ogHoit
A3 Jamm

One of valves is out
of order

2, JasemieHEe B lensx
BXONa YCHJNTEJs

Earthing in amplifier
input’ oirecuits

IIOKOSA

Instruments read quies-
cent current

Hakan B
jgilelol )

Hilk

JaMmnax ectb, HO
HE ZapT NCKa3a-

With tilaments glowling,
instruments fail to gi~
ve readings

Onue U3 MuwmAaMIe pMeT-
POB yCHmIuUTEJ S HE jaeTr
NoKa3anmit

Cne of amplifier milli~
ammeters fails to show
readings

HeT marana, anopumii
TOK paBeH HyJw - HerT
KOHTAKTa IITHPBKOB &HO-
Ia, aHOmHHA TOK Ypes-—
MEPHO BEJMK - HEeT KOH-
TaxKTa WTHPhKA CEeTH

No filament glowing,
no plate current - no
contact of plate pins,
excessive plate ocurrent
=~ poor oontact of
mains pin

[IpOBEPUTE COCTOSHME BHIIDAME-
TeJIA &HOLHOI'C NUTAHMA, ACIpas-
HOCTb NOJIYNIPOBORHVKOB ¥ Ipe-
IOXpPaHRTeNs

Check plate supply rectifier,
semiconductors and fuse for
good

JURBANEDOBATE HEHCODABHOCTH
WK 3aMEHUTH HEHCNDABHYR Na-
HeJnb

Remedy fault or replace
faulty panel

Onun 3 MIMAaMoepMeTpOR 3aMeHHTH HeuCnpasHyD Jaminy
He naeT noxKasammi, CTpes-miM NaHe s

Ka ApyIroro KoJeCaercsa

One of milliammeters 81~ Replace faulty valve or pa-
ves no readings, pointer nel

of the other one is
swinging

8) CTpesKE OGOMX MELIZ—
aMmnepMeTpOB HE YCTaHAB-
JMBARTCA (KOJEeCIWTCS)
Pointers of both
milliammeters fluctuate

Halitm sasemneHHul ydacTok u
YCTpPauuTh HeUCHPABHOCTH

Pind earthed seotion and eli-
minate the fault
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[Ipogomxesne

Continued
¥aparTep HeUCHPABHOATH B7BMOKHES NPUYNHE { BHewyue npU3HAKK Crnoco6 ycrpaHeHns
Trouble Cause E Symptom Remedy
6) lia comporumteHan (Mex-
Iy MAHYCOM TUTAHUA K 3eM-
Jeidl) namaer HANpSKEeHMe
Voltage on resistor
{(vetween supply minus
and earth) drops
PashHe mozaws mpu azike~ [azemIeHys u renax you- a) loxkasanua ofoux MWIIMH- Haliry 32sewlenaui yHactox
HIN B pasiue CTOUOHY TuTe s AVNePMETPCB DHUE TOXOD 4 yeuaIn-

When moving in opposite Earthing in amplifier

directions, fseds are 2lreuits

different

TOKOH

Readings of both mil-
liammeters are above
quiescent currents

$) Tl0ABRIOCH NALEHIE
HAOpPAKeHHA HA 3a3EMICH—
HOM CONpPOTHMBIEHAK

Drop of voltage ocours
on earthed resistor

B) JCMJMTE b NOLLAETCA
CaJIRHCUDOBKE TOJBKO HDH
OTKJA0YEHHY BXORHOR vemnm
Amplifier can be ba-
lanced only with input
circuit disengaged

TeJA

Find earthed section in
outer circuit of amplifier
input

YCTPaHUTD NDUWIHY 3a3eMICHAR

Eliminate earthing cause

TIOZ'OTOBKA CTAHEA
K NMEPBOHAYATBHOMY IIYCKY

B ynakosaHHOM cTaHKe BCe HapyxHHe 0GPaGOTHH-
HHE NMOBEPXHOCTH MPEXOXPaHEHHW OT KODPO3U¥ EUDOBHM
KIM NSKOBHM NOKDHTHEM, AHTWKODDO3MOHHHE NOKDETEA
He cnelyeT yZalATh N0 YyCTAHOBKM CTAEKa Ha dynra-
MeHY, Jrxanenue aHTHRODDOBHOEAOTO NOKDHTHA NODOK3-
BOAMTCA BETONBR, CMOYEHHO yaiiT-CnupuTON MIM Ke-
pocHHOM, [lpuMmeHeH¥e xns srolf HeJM pacTROpHTENA,
a TaKxe METallMuYECKUX CKPeCKOB, HAXKZayHOTO
[ojoTHA U 7,0, Kareropuyecku BOCINpewaercs.

[locne monHO# OYWCTKM CTAHK3 OT GHTMKOPDO3HOH-
HHX NOKDHTU! ¥ NHAW BECh CTAHOK NPOTHDPAETCH
HAaCcyx0, & WIMAAENb, HAaNpaBJAKLNE W BHHTH ( BajlH)
NpOTHPADTCH YMCTOX BETOWBH CJIETKa CMOYEHHOH
nacnoM HuzycrpranbhHoe 45, 3ameM creXyer 3aMONHUTE
MacJoOM DE3EPEYADH CMa30UHO! CUCTEMH ¥ NPOW3BECTHM
CMa3Ky BCEX TOYEK B COOTBETCTBUHM C YKA33HKAMH,
U3NOKEHHHMN B paszene "Cucrema cmasru",

72

PREPARING MACHINE FOR PRINARY START

411 external machined surfaces of the packed
machine are covered with a grease or varnish rust-

preventor, which should
machine is installed on

not be removed before the
its foundation.

Remove rust-preventor, using clean rags soak-

ed in white spirit or kerosene. By no means apply
for this purpose any other solvent, metal scrapers,
emery paper, etc.

Having done above, wipe the machine dry, wipe
the spindle, ways and screws (shafts) with clean
rags slightly soaked in Industrial oil 45. Then,
fill reservoirs of the lubrication system with oil,
and lubricate all stations following the instruc-
tions set forth in the section "Lubrication System".



3axuMH WITHEZENbHON GaGKM, MOBOPOTHOTO R
BEpXHETO0 CTOAA, NDOAONBHNX cAna3oK, NMMAAEN:,
cyunopra niaaHmaiOn, OCHOBAHMA W JNHera 3azxHeit
CTONKK HEOOXOZAMMO OTEaTh W NPOU3BECTH NDOBEPEY

' fmepeMeleHys MOZBUEKHX OPTaKOB OT DYKH.

OcranpHHE yHa3aHWA N0 NEPBOHAYAABHOMY NYCKY
HBJOEEHH B COOTBETCTBYWWMX I'JIaBAX paslena
1351eKTp00GODPY AOBanME™,

Eme pas HalmoMMHBEM,YTO Ha [epuoi OCKATHH
cNeLyer BO3ZEGPREBATHCA OT paGOTH C NPHUMEHEHMEM
MAKCUMAJIPHNX OGOpPOTOB ¥ BHCOKUX HArpy30K.

BHyManue! Henp38 ZONyCKaTh padovero
K CTAHKy, HEe O3HAKOMMB er0 npeiBapu-
TEeNbHO ¢ KOHCTDykuweft craHka, HasHa-
YeHWeM DYKOATOK M KHOMOK yHpaBleHHSA
W ¢ MpaBuIaM¥ TEeXHMKM 0e30NMacHOCTH.

HACTPOfKA ¥ HATATKA,
PEXUMH PABOTH

B OCHOBY CUCTEMH YNpPaBjicHWs CTAHKOM NOJNOXKEH
NpUELKI OZHOPYKOATOYHOI'O yIPEBIGHUA ONpEZENeHHH-
wn ¢yHruuAmMu, OprafH ynopaBieHMA pacloOXeHN B HaH-
gonee yIOOGHHX 30H8X. DIOKMPOBKY 33WMUmERT CTEHOK
0T OWLMGOYHHX BKIANYEHUi, JrNpasieHue CTAHKOM HE TpE-
Gyer MPUIOKEHHS GONBNMX (U3MYECKHX YCUIHi,

Bpamenue WMOMHZAENS W NAaHUAKOH

Yupasnexnue WNHHAENEM 7 NAaHWaioo¥ ocymecTHIfA-
ercs KHOmKam¥., HasHayeHWe KHONOK yKA33HO B CHElM-
duxanum opraHoB yNpaBAeHudA, DACNONOEEHUE ~ Ha
puc. 4.

llepernnueHEne cropocrefl NPOMIBOANTCA B CHAEAY-—
pueM Nopaznke,

HeszaBuewuo oT TOr0, BpamMaercs UIAM OCTAHOBIEH
UOHEZENbL WAR NA3Hmaik6a, OTBECTH DYKOATKY T "Ha
ce6a™ u mosepHyTH-Ha 180°.

flponece nmepeknwuedus MOEKHO NDPOU3BOLATH TONB-
KO NP¥ NOZKANYEHHOM K CETH CTaHKe!

loBepHYTH DYKOATKY BOKPYI OCH yKasaTens un-
cel 00OPOTOB ¥ BHOpPATh HEOOXOZMMOE YKCHO OCOpOTOB
UNUHZENAA WM NAaHmafioH.

IBuxeHMeM DYKOATKM 2 "OT celA" BHANUKTH
HEOOXO0AMMOE YUGIO O0COpOTOB. [IpW NepexniuyeRus
He CIeIyeTr CUNBHO Ha®MMATE HA DYKOATHKY. 3alEPEKE
B Npolecce NEpeKNOYCHEUA OGBACHAETCA ¢padarTHBa-
HUEM MMOYNBCHOTO ycrpoficTmra.

Baumanye! Heo6xozuMo TwmaTensHoO CHEXHTH
38 WCTMPaBHOCTHY TODMOREHUA M MMOYJABCHOTO
yerpofterBa, [Ip¥ OPCYTCTBUM TODMOXEHES
Uny UMOYABCa BO3MOEHA NONOMKA 3yOBEB
mecTEepes.
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Unclamp the headstock, rotating and upper
tables, saddle, spindle, facing slide of facing
head, base and bearing block of end-support column
and check movable members for traverse by hand,

The rest of the instructions pertaining to
initial start are presented in respective chapters
of the section "Electrical Equipment™.

We remind once again to obviate applying ma-
ximum speeds and high loads at the initial period
of running.

Qautionj No operator is to be allowed to ope-
rate the macnine until he is tho-
roughly zcquainted with the machine
design, the functions of the machine
control 1levers and buttons as well
as Safety Rules.

SETUP, TOOLING AND OPERATION IUTIES

The controls are located in places most conve-
nient for the operator. Misconnection protection
is ensured by incorporation of interlocks. No great
effort is required to control the machine.

Spindle and Facing Head Rotation

Rotation of the spindle and facing head is
button-controlled. The designation of the buttons
is given in the gpecification of machine controls,
and their location is shown in Fig. 4.

The order of speeds shifting is as follows:

Pull on lever 2 and turn it around 180° irres— .
pective of the spindle (or facing head) being ro-
tated or not. Change speed only with the machine
being connected to power supply.

Turn the lever around the axis of the speed

indicator and select the required spindle of facing
head speed.

Engage the required speed by reversing lever 2.
When reversing the lever, do not press hard on it.

Delay in speed variation is a result of operation
of the discontinuous-action mechanism.

Caution! See to the good order of the brake
and discontinuous-action mechanism,
otherwise breaking of gear teeth
may occur.



[lepenemerie TONBREENX OPTAHCGE CTAHKE

Mexanuveckas nonava

llepen BravuenmeM pasoseft NoZayd, OHCTPHX
Wil yCTAHOEOYRHX MEDEMELERu¥ HeoCXOMUMO:

InA nepeMemeHus PacrogHoH TOJOBKY BBEDX
HIA BEV3 NOBEPHYTH DYHOATHY 19 (pmc. 4) BBEPX
UM BHUB;

JGTaHOBKA NONEDEUYROT0 NepeMenelus c¢Trong
TPOMBBOAMTCA DYKOATRON I9 "Ha ce6a™ wimm "or cega"
AN COOTBEXCTBYNLETO ABHECHHA crona;

YCT3HOEBKE [OBOPOTA CTONA NMPOM3BOANTCH NOBO-
PeTOM DYKOATER IS BHM3 M 3gvey DyKosaTER I9 "ng
ce0a", Bo msGexanue Jmopa ¢roza B TONOBKY Hepex
‘I0BCPOYOM HYXHO OTBECTH CTOJ oF TONOBXY;

AN NepeMemesus ¢Toja no CTaHUHE, DYHOATKY
22 TOBEPHYTH cnpaza Haneso;

ZIA TIepEeMeueHnn WNMHZENA PyKOATHY 23 noBep-
HYTH BBEpX, 4 DYKOATKA S OTEECTH B KpaitHee mono-
ZeHue (Mor ceGa™);

AlA NepeMemenys panuasbLHOTe CynnopTa DYKOAT-
#¥ 23 NOBepHYTH BHMS,

Tllocne BKALYEREA oLHOK B3 PYKORTOK N0 BEpHE-
r0opy I ycrazosurs BeIMYAHY NoZjavud. Brawywrs moxa-
9y KHOMKROR 34, Bo BpeMs paGoTH MoxHO MECHATH
RONINYAHY NOZAYE HE& X0Ay, NOBOpaywsas pykosarxky I.
Pesepc nozay ocymecrmngervcs KHONRO# 35. Pacrog-
Hafg TONOBK& M NONEPEYHNA CTON, KpoMe TOI'G, WMEDT
MEX3HEYECKUA DEBEPC, OCYLECTBASEMHE DYKOATKOM
I9,

Ynpasnenue nonepevkoy n BEDYHKAABHOR nozg-
UYeMN NIDOHBBOAAT OZHON PYKOATKON 19, npr BrRAVUER-
HOM 3NIeRTDOZBUraTENE, YT0 COBZae? ZAONONHAY ENBHHE
YZoGcTBa NP gpesepoBanmm no KOBTyDy.

Pyunas nozava

HagHauerne DYKOATOK DYyUHOTO nepeMenenny
B KX pacNoNOXEeHHe YKa3aHO Ha pHc. 4.

ToHRaA pyuHas 0Zaua EORHIENS OCYHeCT BIA-
€TCA NOBOPOTOM DYHOATOR "Ha ceGa™ ¥ BpameHHeM
MX BOKPYT Oc# mrypBana. I'pyfas mogaua mpOM3BOAMT-
Cfl BDAUEGHHEM TEX X€ DYKOATOK, yCTAHOBAEHHHX Npef-
BapHUTENABHO B CPEeZHEE NOJOXEHME.

Asuepenve nepenemensf

Bce nozBMZHHE OPTaHH CHAGKEHH OTCYETHHMM
NMEE/KaNM ¥ MOZBARHHMU HOHMYCAMHM, 9T oCie yaer
noxcyer KOODAMHAT,

Orcuer moEer nNpowmsBoANTECH Takme IO auMGau,
JCTAHOBIEHHHM E4 XBOCTOBMKAX pYYHOrO Nepesemesnus.
Orcuer nosopora Bezercs mo KPYroBo} meane ¥
HORUyCy ¢ ueHo# Zenenus I0. Moaoxerua 0, 90,
180, 270° NOBOPOTHOTO CTOMA KORTDONMPYHTCH NHO
TNOKa3RHUAM MHANEATOPA ¢ uenc# menemms 0,01,
JCTaHOBIEHHOI'0 HA IONEPEYHHX CAazasKax.
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Traverses of Machine Yovable Members

Power Feed

Sefore engaging working feed, as well as ra-
pid or sevting-up traverses, proceed as follows:

for woving the headstock up or down, turn le~
ver 19 (Fig. 4) "up" or "down" respectively;

to engage transverse movement of the table,
turn lever 19 towards or away from the operator in
accordance with the required-direction of table
movement;

for rotating the table, turn lever 15 down,
and ther pull lever 19, Béfore rotating the table,
withdraw it from the headstock to avoid c¢olli~
sion;

for traversing the table along the bed, turn
iever 22 from right to left;

for spindle traverse turn lever 23 upward,
and push ¥evers 5 forward into the eXxtreme posi-
tion;

for feeding the facing slide, turn lever 23 down-
wards.

After turning one of the levers, set the re-
quired rate of feed by means of variator 1, and
engage the feed by depressing button 34, During
operation the rate of feed can be varied by turn-
ing handle 1. Reverse feeds by depressing but-
ton 35. Apart from this, the headstock and cross
table are fitted with power reversing traverses
engaged by lever 19.

Cross and vertical feeds are controlled by a
single lever 19 with the mobtor Tunring, which is
most convenient when performing templet milling
operations.

Manual Feeds

Designatior and arrangement of manual feed
levers are shown in Fig. 4.

Fine hand feed of the spindle is engaged by
bulling the levers toward the operator and rotat-
ing them around the axis of the star wheel. Coarse
feeding is achieved by rotating the same levers be-
ing in the intermediate position,

Motion Measurements

All traversing members of the machine are
fitted with measuring rulers and movable verniers,
which facilitates co-ordinate reading.

Keasurements may also be taken from the dials
mounted on the shanks of the manual Ffeed shafts.
Circular movements arc read from a circular scale
and vernier with graduation value 10r.

Location of the rotating table in position
0, 90, 180 and 270° is checked by an indicator
installed on the cross slide with graduation va-
lue 0.01 mm.



Sazumu

CTEHOK CHaOXeH OJHODYKOATOVHHMY 33EMMAMK
NOZBUKHRY OPTAHO0B, DACMOAOKEHUE KOTODHX TOKA3AHO
Ha pWC. 4, 8 Ha3HAYEHME B CHEUNGMKALAN OpTS-1B
YyNDABAGHNA .

PexyuMu pagdory

PexyMu pacoTH HA CTAHKE INUKTYOTCH €U0 TEXHK
YeCKON XapaKTEPUCTUKOl. Ilpu BuGOpE pexEMOB p23a-
HEA CAGAYyeT yuYUTHBATH, UTO KDYTAMKE MOMEHT Hs
mHWHZENE He Non%eH npeswmares 8800 rrc.cM, Ha nnas-
uajioe - 13200 xrc.cs, a HauGonsmee ycunue npo-
IOnBHOW nojauM crona - 1000 kre,

PETYJIPOBKA

PerynmpoBka HaTATa NOXUMNHUKOR I'WIH3H
BNRAZEJIA ¥ THAB3H NIaHEAKGH

Tunrsa mnuegens

Nepenuuil ZBYXPAZHER DONMKOBNE NOANWITHUE C
KOHWYECKHM OTBEDPCTHEM MONTATMBACTCH ClieLynmMM
06pa3oM:

CHATH NEDPEXHMH KOXYX M LNaHmAHGY;

cHATh 3aMokx I (cM,.pue.9), zeTanyrs ralixy,
OTDETy/iMpOBAE AMAMETPANEHLN 34300 B NOALXTHWURS
no seauuusd 0,005 - 0,01 um,

Heo6xozmu0 cHEXMTEs B3 T6N, YTOGW HE GHIO
PanManpHOrO NepeTAra NoJWMNEMKE BO MIGSHAHME 3a-
ENMHEUBAHUS BO EDEMS DAGOTH;

YCTaHOBMTEL 3aMOK I;

JCTAHOBMTE NJaHWA{Cy M Nepensnii KOxyX.

HOHWYECKHE DONMKOBHE MOLUMAHMKY PETYNUDYDT
cIenynuuM oCpazoM:

CHATH KDHUKY TPaBEPCH;

_ OTOZBUHYB 3aMOK 4, HATAHYTS TaiiKy A0 noiy-
yenns oceporo sasopa 0,0I - 0,0I5 wm;

HEIBMHYTb ¥ BaKPENnWTh 3aMOK 4, B3aKPENuTH
KpMUKY TpaBepCH.

Ocesodlt nepersar NOAUMNHMKOB HexomycTuy!

PerynupoBKy HEOGXOZMMO HOHTPONMPOBATH BpENE-
HueM wnuHiens "or pyxm".

T'une3a nnaHmaiGu

KoHuueck#e DORMKOBHE NOANMMIHIKMN TUAB3H
nnaBmaicH PEeryaupoBaTE TaKUM HE CNOGOGOM, KaK
¥ KOHWYECHUE NOIMMIHMKM TUIB3H WOIMHAENs. JNA
DErynNpOBHM HEOCXOAMMO CHATH KPHUKY I'ONOBKYM M
MexaHuaM nozay (cu. puc. I0).

Clamps

"ns machine is ritted with single~lever
clamns for the moveble elements whose location is
snown i Fig. 4, their purpose being described in
the specification of controls.

Ope:x-sion_Duties
The machine operation duties are in compli-
ance with its specifications. Whez selecting cut~
ting feets and speeds, it is well to remember that
“hne terque on the spindle should not exceed
3800 igf.cm and on the facing head it should aot
be cver 13200 kgf.cm, the maximum force of longi-

tudinal feed of the tzble being 1000 kgf.

ADJUSTMENT

Adjustment of Spindle Sleeve and Facing
Head Sleeve Bearing Tightening

Spindle Sleeve

The front double-row roller bearing with ta-
per hole should be tightened as follows:

remove the front cover and facing head;

remove lock 1 (see Fig., 9) and tighten the nut
to obtain a diametral clearance in the bearing from
0.00% to 0.0% mm,

Care should be taken %o see that no radizl
overtightening of the bearing be effected as this
will cause seizing during operation;

put lock 1 back in its place;

mount the facing head and front guard.

The taper roller bearings are adjustable as
follows:

remove the cover of the crosspiece;

move aside lock 4 and tighten the nut to ob-
tain an axial clearance from 0.01 to 0.015 mm;

replace and fasten lock 4, secure the cross-
piece cover.

Do not allow axial overtightening of bearings!

Check adjustment by rotating the spindle "by
hand".

Facing Head Sleeve

The taper roller bearings of the facing head
sleeve are adjusted in the same manner as those of
the spindle sleeve. To do it remove the head cover
and the feed mechanism (see Fig. 10).



PBE!H"EDBR& 8a30pa B NpEBOZE nepeuemeRyus

oynnopza

Peryauposxa saaopa » smaromo#t mape pammans-

HOTO CynnopTa NPOM3BOXRTCHA CHEAYDEMM 0Gpa3on
(oM. pHc. 9):

OTBEPHYTH BHHT 2;

OTPETyNMPORATS 3330D B BHAYOBOH nape ( BHE-
TH 5 ¥ peilra.6), Bpamas perynupyomni Gonr 3;

Ba(QMKCHPOBATh MONOXEHHE GONTA BHETOM 2.

Deryanposga IPEAOXparATENbEOR MydrH
OpEBOAS NoZAay

Npexoxpanurensuas uydra pacnmozoxena cmpasa

0T pacnpenenNTensHO} KOPOGKH. Perynmporry Py xMH
My{®H NPOWSBOZAT Ha EAHCONEEEE 0CEBOE yorame mpo-

ZonpEO# mOZAuH croama, pasHoe 1000 kre.

Per!nngonxa SaEMMENX yCTpDOHCTB

3axEM PacTOUHOR TOHOBRH

I. Orxars pyxosrry I (cu. pHc. 14), 0CB060-
AUtk ra#ky 2 or gurcaropa,

2. Bpamas rafixy 2, NpOrHyTH NpHXBar 3
#a 0,1 - 0,2 MM, uro oGecneuNt craGEABNOE MOAO-
XeHME OCK RNNHZens TpH oTXaroff ¥ 3axaroft ronos-
Ke 4

3. 3afmrcmEpoBarh rafixy 2.

PerynmpoBanMe 3axMMa NONEPEURHX H
APOTONBHHX CaXaB0R

PerynupoBaiEe NpOM3BOAMTCH 38 CYer NEpe-
CTaHOBKH DYKOATOK 3aXUM8 HA WECTHI'DaEHEKAX, KO-
TOPHMH CHACXEGHN I'ONOBEH 33XEMHHX BHHTOB. 3a80p
MEXZy KIMHBAMA ¥ HANDABAADMAMM B OTEATOM HOJO-
XeHun zonkeH cocrasasrs 0,03 - 0,05 uM.

OCOBEHHOCTH PASEOPKH M CEOPKM
CTAHKA [TPH PEMOHTE

B cmyvae WsHOCE BAE HONOMEE ZeTand CTAHKS
38Ka3YMK MOXET 3aTPeCOBaTh COOTBEYCTBYDEMA yop-
TEeX, NPU 3TOM HEOOXOZMMO YKA38ThH 8aBOACKOI
HOMED CT&HHA ¥ TOZ ero BHHYCKE.

TeXHUYECKAA ZOKYMEHTaOHA Mo PEMORTY ¥
CDOKH DEMOHTa JCTAaHABAWBANTCH 38BOZOM — NOTPECH-
Te/eM B COOTBETCTBHM ¢ "ExuMnof cucTeMolt mnaHOBO-
Npe Ay NPeAuTeNEHOI'0 PENOHTE TEXHONOT'MUECKOr O
0060DpY ZOBaHAA MEMHO-CTPORTEXbHHX NpEANDHATHR" ,
Mockma, 1953 r., Mamrms,
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Adjustment of Clearance in Facing
Slide Drive

The clearance in the screw-and-nut pair of

the facing slide is adjusted as follows
(see Fig. 9):

turn off the screw 2;

adjust clearance between screw and nut
(screws 5 and rack 6), by rotating adjusting
bolt 3;

lock the bolt in position by screw 2.

Adjustment of Feed Drive Safety Clutch

The safety clutch is situated to the right
of the distribution unit. The clutch springs are
adjusted for maximum axial effort of table longi-
tudinal feed, which should be equal to 1000 kgf,

Adjustment of Clamping Devices

Headstock clamp

1. Release lever I (see Fig. 14), and disen-
gage nut 2 from the lock ping

2. By rotating nut 2, tighten clamp 3 by
0.1-0.2 mm, which will ensure stable position of
the spindle axis both with clamped and unclamped
headstock;

3. Lock up nut 2.

Adjustment of cross slide and saddle

This operation is accomplished by re-getting
clamping levers on the hexagon shanks on the heads
of the clamping screws. The clearance between the
gibs and ways when released should be 0.03-0,05 mm.

PECULIAR HINTS ON DISMANTLING AND
ASSEMBLY OF MACHINE DURING REPAIR

In case a part is worn out or broken the User
may order its working drawing indicating serial
number and year of manufacture of the machine.

The technical documents on repairs should be
drawn up by the User according to "Unified System
of Routine Repair of Technological Equipment of
Machine-building Enterprises”.
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APPENDIX No. 2

BEZIOMOCTD KOMIIEKT ALY

LIST OF STANDARD EQUIPMENT

Mozens :2@4{ /;

Model

3asozackofi k 3'/)1[/ &/2

Serial No.




HamdeHOBaHRE

rocT KoamgecTBO HA CTaHOK Pasmep
GOST Name Q-ty per machine Size
BXomgsaT B KOMIJIEKT M CTOMMOCTDH CTAHKA
Included into Delivery Set and Machine Cost
- Peaue,nepxamc% *) I KoMmwierT
Toolholder * Set
- Pyrosarka I -
. Handle
TOCT 2839-62 Kmou I 22-24
GOST 28139~62 Wrenaoh
TGCT 2839-62 Kmoa I I2-I4
GOST 2839-62 Wrench
TOCT 2839-62 Kmu I I4-17
GOST 2839-62 Wrench
TOCT 3025-45 BuOuBHOY RaIEH I Mopse 5
GOST 3025-45 Drifting wedge No. 5 Morse
TOCT 13598-68 Brymka mepexomsas Koporkas 6100-0I46, mm I I 5/3
GOST 13598-68  Adapter, short 61000146, type I
TOCT I3598-68  Bryaka mepexonHas KOpoTKas 6100-0147, Tmn I I 5/4
GOST 13598-68  Adapter, short 6100-0147, type I
TOCT 3643-54 linpry wroxoBuf EAA KOHCUCTERTHOR CMasky, Tam I I 200 cM®
¢ roaomko# k mupuny
GOST 3643-54 Grease gun, type I with head to gun 200 om’
HocrasasmTca 0o oc 34Ra3y 33 oTIneJhb nJar
Available on Special Order and at Extra Cost
- SanHAd CTOHKA C MHEMBRLYAJNHHHM HDHBOXOM I -

Bnd-support column with self-contained drive

Ten;m_x_mwgg”)
Zechnical Documents **

PyxosaonceTso
Service Manual

ART DpEeMEHM

Acceptance Certificate

BenOMOCTE KOMILIEKTAlIEM

List of Standard Equipment

ATEOOM CHCTPOESHANMBADMEXCA HeTaneil
Album of Parts Subject to Rapid Wear

®) Tomsko ILIA craHKa 2614
For 20614 machine only

%) COpomppoBaHE B OXHY KHAIY
Stitched in one book

100



[TPJIOXEHIE N 3
APPENDIX No. 3

AJIbEOM
BNCTPOMSHANMBAOIMXCS IETANER

ALBUM OF PARTS SUBJECT TO RAPID WEAR



Crenugmxanua veprexefl CHCTPOM3HAMUBADLUXCE' Feranel

Speecification of Parts Subject to Rapid Wear

Puc. k HaumeHOBaHUS 3aBOZLCKO# HOMED ' [Ipune yanne
Fige. No. Rame Serial No, Note
2 flecreprsa 21531
Gear
1 [lecrepHn 211532
Gear
32 Decreprsn 2J11562
Gear ’
33 Ban-mecrepus 2I1536
Pinion
34 Brynxa 2NI581
Bush
35 linuBzens 201645
Spindle
YepBaK 213535
Worm
UepsAyHay wecrepEs 213681
Worm gear

150 Vi(v)
12 r‘:;ﬁk Prc. 30, Decreprs k 211531

(Mareprax - crams ISBXIT

v7 | vs TOCT 4543-71):
s [ 6A, a - Mecro Kiefuenus,
. TepuooGpacorka ay6ses ISXI'T-HII
77 ko wof I
L2 N 0,4~ TBY-59
2. dackm Ix4s® .
o .
3 §l ;;_ ¢36P‘ 3. ByOns sakpyruamrs
3 3 o
S Q o
8 > Fig. 30. Gear No. 2II53] (material -
steel I8XIT
J GOST 4543-71):
//// a - gstamping spot
1. Tooth heat-treatment I8XIT-H{
2. \\\\
N < a 0.4
4 L high-frequency current -59
> 49_ a4 < 2. Chamfers 1x45°
002 'l 3. Teeth to be rounded
—]
Moxyzns 2 linmra obmett 22'82—0,026
Module HOpMany
Uucno ayores 30 cg::°§e32§§ tan-
Number of teeth TENeHs TOYHO- 6-X
Yron npogmasa 20° crr no TOCT
Profile angle " 1643-56
CMemeHre HeX0Z— +2 Accuracy degree
HOT'0 KOHTYypa to GOBT 1643-56
Basic rack pro- Sanenaserca ¢ 2NI551
file displace- Ieransp K
ment Meshes with part No.

Ice



15°
,TT‘ Vi (9)
\ 1,2
N7
AYZ X —"
6A3
J o
[ <,
o S .
S8 N P
) i~ .
w o~ o
s 3 S
227
—_— .71_
iz
[
> 25 <
0,02
[ ——
Puc. 3I. MecrepHa W 21532 (wMaTepuan-¢rams ISXI'T Fig. 3%. Gear No. 2J1I532 (material - steel ISXIT

T'OCT 4543-71)

I. TepuooGpacorra ayGres ISXTT-U0,4-
. TBY-59

2. CHaGmuTs Oupxoft M 211532

3. dackn Ix45°

4, 3y6pA 3aKpyTaUTH

GOST 4543-71)

1. Tootha heat-treatment I8XIT-110.4-high~

frequency current-59

2. To be accompanied with tag No. 2M532

Chanfers 1x45°
4. Teeth to be rounded off

AN

Monyas
Module

Yueano 3yGnen
Number of teeth

Yron mpofuna
Profile angle
CMemeH®e ucxomHoro
KOHTYDpa

Basic rack profile
displacement

IanuHa odmeit
HODMAJIK

Common base tangent
length

CreneHs TOYHOCTH
no I'OCT I643-52
Accuracy degree

to GOST 1643-52
3alenyseTca ¢
HeTAaIbn N

Meshes with part
No.

+2

22'96—0,026

6-X

211560




Vi (v)

1 °
12 12

64,

Ag
Av/)

002

o

248

@37,28.-4,
36,3 * 0%

G

13

A7

v7

N7

40- 94

,“L 0,02

me. 32. llecreprs K 211562 { Marepuan - crams Fig. 32. Gear so. RII562 (material - steel
IBXTT I'OCT 4543-71) GOST 454%-91)

1. Tooth heat-treatment I8XIT-1[0,4~high-
I. Teproocpasorka ayGres ISXTT-LO,4~ frequency current-59 '

TB1-5¢ ‘ 2. To be accompanied with tag No.
2. CHa6znTH OmMpKOf M 2NI562 3. Chamfers 1x45°

3, tacku Ix45° 4. Teeth to be rounded off
4, 3yCna 3aKpyraues

Monyas 2
Module

Jecao 3ySneB 25
Number of teeth

Yron nmpodpmas 20°
Profile angle

CuemeHEEe HCXOHHOI'O

KOHTYpA +1,2
Basic rack profile
displacement

Jaurg olmef

HOpMAJIH I6,I'7_O’025
Common base tangent

length

CreneHp TOUYHOCTH

no TOCT 1643-56 6-X
Accuracy degree

to GOST 1643-56

3anenagerca ¢

LeTaipp ® 2J1552
Meshes with part”

No.

I
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V4 (v)

50+8

7901

ﬁ..T*ii

vé

0.02

2604
2 50A

S

N,
L

222222222277

Puc. 34.

Fig. 34,

7
A7

79201

I =

Brynka k 21I581 (uarepuan - GpoHaa
Bp.0lC 6-6-3):
a8 - passeprka g60 I

I. CraGzanrs Cupwxoit B 211581
2. dackm Ixus5°

Bush No. QJI58I (material ~ bronze
Bp.OlUC 6-6-3):

a — development @ 60

1. To be accompanied with tag No. 2JI58I
2. Chamfers 1x45°
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Puc, 36, Yepmsx ke 2713535 (Marepuan - craasp

40X TOCT 4543-71):
8 - MBCYO KieliMeHnMs

I. Bmenue cpenmero amaserpa pesnOH
#44,6 orHOcHMTensHo #30H He Gomee
0,02 um.

2. Havano u xoHen BMTKa KaxZoro saxoza
3arynATh A0 TOMMKEN 3 MM Yy BEDHMEN.

3. gackm Ix4s®,

4. TepuooGpaGorra 3y6ben 40X~TBY-48,

Worm No. 2I3635 (material - steel 40X

GOST 4543-71)3

a - stamping spot

1. Runout of thread pitch diameter
P44.6 relative to 230H not over
0.02 mm

2. Thread beginning and end of each start
to be blunted up to 3-mm thickness at
apex

3. Chamfers 1x45°

current —48

108

+005
42007
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V4 (v)

Z-8

@ 20X

A
7 210

. Tooth heat-treatment 40X-high-frequency

Moxyxe B oceBom
Ce8YeHur
Module in axial
gection

UHCNO 38XOK0B
Number of starts

Yron moxpmeMa BHHTO-
BOM# JUHKH

Helix angle

Jroa npodmas B
OCEBOM CEYeHMU
Profile angle in
axial section

Hanpapiernue BuHTO-
BO#t JmHMR

Hand of helix

CTenmeEb TOYHOCTH
no I'0CT 3675-56
Accuracy degree
to GOST 3675=56
JaugiliIfeTCa ¢
HneTarer %
Meshes with part
No.

™o
o

6926

20°

Jenoe
left

_J13631
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Helix angle

I0e

0,03 ]
1
42_0.2
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Puc. 37. UYepsaunan mecrepHa N 213681 ( matepman -
OpoHsa Bp.00I0-0,5):
a8 — MEeCTO KieliMeHusa
dackn Ix45°
Fig, 37.Worm Gear No. 2J368I (material - bronze
Bp.0®I0 -0.5):
a - stamping spot;
Chamfers 1x45°
Momyxns 3 HanpaBreHme HuTKH
Module YepBAKa JeBoe
qncno'sycbea 22 Hand of helix left
Number of teeth
CTeneHr TOYHOCTH
EHCHO 3aX010B 3 no I'0OCT 3675-56 7-X
eDBAKA 5
Accuracy degree
Number of worm
starts to GOST 3675-56
. 3anenasgeTcd ¢
Jroa npopuag B o LeTaaen M 2J3733
OCEeBOM CedeHuy 20 Meshes with part
Profile angle in No.
axial section
Jron nogbema HATKY o
YcpBAKA 8-568 720"




Creuugurauus 3amaCHHX ugerel BNERTPOOGODYAOBAKUA
Specification of spare parts for electrical equipment

TOCT, Texnuyeckue ycnomus HanmeHoBaHuUe Honvuecrso! Mecronaxoxzenne
State Standard Description =ty "here packed
TOCT 2204-65 JlaMna Hawanmmsauua MH-I14 I
GOST 2204-€5 Incandescent laump 1i-14
TOCT I182-64 Jlauna Hamanuesnus 40-36-60 I
GOST 1182-64 Incandescent  lamp 0=36-60
TOCT 12232-66 Herxy 2T-74 ¥ snexrpomsurarean OECT-42 8
GOST 12232-66 Brushes 3r-74 for [BOT-4? motor
TOCT 1223266 lerrn ST-74 x Taxoreneparopy IIT-I 4
GOST 12232-66 Brushes 57.74 for [T~ tachogenerator
TOCT I2232-66 lierxy 5T-8 x BNEKTPOMAUNKHONY yeunnreno SMY-504, 8
GOST 122%2-66 Brushes 27-8 for 3MY-50A7 anplidyne g
- HoHeunsit Buxnpuarens BIK-2II0 Ges MOMEHTHODO I

IeficTBUA B KOXYyXe
Limit switch BMK~2II0 without momentary
action in housing

- HoHeYHuY BuKADvarens BOK-2III ¢ mamuMHyy ponmkoM I
Limit switch BIK=-2I1Iwith pressing roller

- Komeunwfi Bukmovarens BIK-20I0 Ges MomeHTHOTO I
AelicTBUR 063 KOKyXa
Limit eswitch BIIK-20I0 without momentary action
without housing

- Kronkw ynpasnenus KE-OII ¢ PPORTANBHEM KONBOOM, I
UBET rONOBKX YePHHA Ge3 HaANKCE, MCMONReHmEe 19

Control buttons KF-011 with frontal ring, co-
lour of the head - black without inscriptions,

degign 19
- 3anacewe zerann x mrady CYC-IO I kommnerr
Spare parts for cabinet CYG=10 1 set
- ApMaTypa ans CHIHANBHMX 7aMI ¢ NUHB0H CWHETo I
usera AC-0
Fitting for signalling lamps, with blue magni-
fier AC-0

AKT TIPUEMKN 3NEKTPOOEOPY IOBARMA
ACCEPTANCE CERTIFICATE OF ELECTRICAL
EQUIPMENT

Mozens crasmma
Machine Model

3aBojcKOf M
Serial No.
llepevens npuGopos, HEOOXOIMMHX ZXR IDOBEPKR List of devices required for checks
I. Kowmnnekr umcrpymenra smerTposmexaluia 1. Tool kit for electrician
2. KowGummposaumuit npucop runa "Tecrep™ 2. Combined device of "Tester" type
3. Aunepuerp mocrossroro Toxa 0-30 3 3. 0-30 A d.c. ammeter
4, Ocuonnorpag runa SHO-I 4. Oscillograph, type IJHO-I
5. Meromuerp wa 500 3 5. 500 V megger
6. Mocr mast usmepenus CONPOTUBACHUH 6. Bridge for measuring resistance
—7. Taxouerp 7. Tacaometer
8. Cexynzomep 8. Stop-watch
9. Howunnexr nmpuGopos rtuma K-50 9. Set of instruments type K-50

110



[NPUIOREHUE K 4
APPENDIX No. 4

SNEKTPOOBOPY IOBAHVE
ELECTRICAL EQUIRMENT

(MORTaXANE CXEMH, MHCTPYRUWA MO MOZKIDYEHHD
M OYyCKy, &KT NpUENKH)

(Wiring Diagrams, Instructions on Connection and Starting,
Acceptance Certificate)

Mozenry cranka
Machine Model

38BOZCKOR k
Serial No.
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d wiri iagr f Kectifi-~
Puc. 43. MonrazHas cXeMa GNOKA MUTaHUA YORIATE- Pig, 43, Wiring Diagram of Supply Block of Kecti
ag BIY - er by
1. Wiring may be performed with lead
o
I. MoHTax BHNMORHWTH NMpoBozomM IIMBI-0,75-. IMBI-0. 758 . o to be
Pexomerzyercs PacuBeTKa WBOIAUNA OPO~ The colour o];? 1e§d1 1n§u;a ;22 e
¢ b . os -1 e . -3
Bozos: ¥ [I-I, N-2, 0-4, 1-7, MI-9 - as follows: H 3 3
-13, I4, IS5, 2C - wpaceuft user, oc- II-9; M-13,14, 15, 20 - red, the rest -
TaNbHHE - CHHER LBer, blue,
ftfele 2. Dicdes to be soldered wila IIUC-40

2, Nonu nasrs npunoew [ICC-40. Tpn naiixe Jder. ¥hem soldering, diodes nob to
IROJH He Neperpesars. solce ;heated~ ’

3, llocne npoBepKku MPABMABHOCTH MOHTARS be fve ) d' rine for correch.
Mecra MaiiK¥ MOKPHTH IBETHHM UANOH- 5. Having tiz i s:;z:nio b; ST
naxoM I'OCT 5236-50, ness, solde

4, Ha mryrax NPOBOJICB B MECTAX Da3TEAKK colour varnlsP to 298? 5236;i:.t0 .
HaloOENTE CaHAaXM M3 HATKN KanpoHOBOH 4. Lead‘zugchfihln :P 1:;z§azpbandages
nos,6 (cowm, cneuunduraumup), provided with nylon- i

5. Ha ROHDH BCEX NMPOBOAOB HAZETH HOMM= Iten 6‘(See speclflcaflon)- ‘ 4 wien
XJIOPBUHVZIOBHE TDYOKH no3., 7, MapKu- 5. Ends of all leads to be furnished wi
porarsne wpudrom no I'OCT 2930-62 polyvinylchloride pipes item 7 marked
COrAaCHO MOHTa®HOR cxeme, JlamHa with type to GOST 2930-62 according %o
rpycxu IS5 uu, TpyOKHM NpUKIEHTE: X npo- wiring diag?am. Length of a pipe to
BOZaM KIEEM COTIACHO WHCTPYKUWH, be 15 mm. P:Lpes.to l:Je glued.to leads

6. lns SKCIIOPTHO-TPOMUYECKOTO HCMONHE- in accordance with 1nstruct10n's.'

HilAl MOHTAXHHE NDOBONA M De3UCTOPH 6. Export and tréplcallzed;make :1;1118.
6pars B SKCNOPTHO~TPONMAYECKOM UCNOA— leads and resisturs to be use or
HEHNN, export and tropicalized modification
of the electrical equipment.
Crenadaxauas Specification
% HaumesoBanne Kosnn- [Ipamevanue
nos, 1eCTBO Item No.l Name J Q~ty Note
I [IpoBox Mograxﬂuﬁ raokaii 6,50 M 1 Wiring flexible lead 6.50 m
[MBT-0,75" mBeT kpacEui 4,50 M IMBT-0.759 | red 4,50 m
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o HamMenOBaHRE Komz- i T
nos. 9ecTBO llpEueRadze Item No, Ngme Q-ty Note
2 [IpoBOn MOHTaXHHI TRGKRAR
HI\;A)BI’—'(IJI 50 U:Be'rncnﬁjdgnm 2 Wiring flexible lead
’ o
3 Pesmcrop MIT-0,25-I00 om I RIS ‘;MB?“?%IM blue
4 Ilmor, TepmanneBHil J2264 4 3BT > esis ?r _-0'25' 00Chm 1 R16
5 Tnox Teqmarmesst 1211 . 4RT 4 Germanium diode JI226A 4 3BT
6 Hatka xanponosag @ I3 2 M 2 Germanium diode J2II' 4 4BT
TRD 48-56 6 Nylon thread @ 13 2w
BHYTDeHHRR @ 2,5 Im pr?du's: : ;
7 TpyGra nOMAXNODBRAZIOBAA st e -2 . .
mBeT et 7 Polyvinylchloride
plpe, white
i
] }
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Prc. 44. Monrammas cxewa yCHIMTENBHOTO GJIOKA Fig. 44, Wiring Diagram of Rectifier Block
1. Wiring to be effected with leads

I. Moxrax MpOM3BOZMTE NPOBOJOM IIMBI‘—O,SU IMBL-0.52 and orB-2.59.

i HTB—Z,S? 2, Soldering to be carried out with

2. llafiky npowsBozurs npunoem [NOC-40 T'OCT H0C-40 (to GoOsT 1499-54)/s01der. Over-
1499-54, Coeamnenme na#Kofi BHAXNECTKY lapped soldering is not allowed. When
He AomnycKaercs, [Ip¥ KOHTpOJe mamky testing, soldered spots to be coated
NOKPHTH IBETHHM HANOH-JIAKOM. witu colour varnish.

3. 3ameHa comporwsnenw#t RIO, RII, RI2, 3. Replacement of resistors R10; R11;
RI5, RI6, RI?, R38, RI9 He xonycruua. R12; R!5: R16; R17; R28; R19 is not
Ocrazphie COMpOTMBIEHUA WOXRO 3aMe- allowed. The rest resistors may be re-
HATH B npenenax 20% . placed within 20%.

4. llposona ¥ y-36, ¥-37, y-34, 7-35 4. Leads Nos J¥-36; ¥-37; ¥-34; ¥=35 to
CBUTH MEXIy coGoft (nomapHo)., be twisted togetaer (in pairs).

5. JuA TPONMMYECKOTO MCHOAHeHus PEe3HCTOPH 5. Tropicalized-make resistors to be used
6paTs TPONKYECKOTO MCHONLHEHMS. for tropicalized modification of the

€. Ha KOHUW Becex NPOBOAOB HAZETH: NONU- electrical equipment.

XJIOPBUBNAIOBHE TDYORY ANMEOH I9 MM 6. Ends or sll leads te be fitted with
(803, I5 u I6 oM., cneuudmKauun), Map- 19-mn long polyvinylchloride pipes
KMPOBAGHHHE COrJIaCHO MOHTA&XHOH cXxeMme (Items 15 and 16, see Specification),
mpugrom I'OCT 2930-62 ¥ NpUKNEUTE K marked according to wiring diagrem with
IPCBOZAM KJIEEM COTIaCHO MUHCTPYKUKH. type to GOSL 29320-62 and glued onto
-~ 7. lBeT M30NAUMM IPOBCLOB: leads in accordance with instructions.
NpOBOAE, OCO3HAYEEHHE EXDHHMHU NHAMA~ 7. Lead insulation colour to be as fole
MM ~ YEDHHJ; lowss:
K ¥34, ¥36, ¥37 - xpacHuit; lezis, Zesimeted with thick lines ~

"3"-3eneHNN, HEATHH;

black; dos Y-34; Y-36; Y-37 - red;
OCT&NBHHE - CUHHI,

"3" ~ green, yellow; the rest - blue.

Cneuadnranad Specification
nﬁa. HammeroBanme §gg%;o> [Ipumevanne Iﬁg? Name Q~ty Note
I Tpomoxm mouTamHuit Mapxa 16,5 m lser cruni 1 Wiring lead grade 16,5 m Dark blue
MEr-0,50 A4 TOXYGOit TIMBT-0. 50 or blue
2  Pespcrop MIT-2; I20 om 2 R20; RRI 2 Resicstor MIT-2: 120 Onm 2 R20; R21
3 Pesmcrop MIT-I; 15 xom 2 K25y RR7 3 Resistor MIT-I; 15 kOhm 2 R25s R27
4 Pesscrop MIT-2; 100 rom 2 RTb; RI7 4 Resistor MIT-2; 100 kOnm 2 R15; R17
5  Pespcrop MIT-2; 27 rom I Rie6 5 Resistor MIT-2; 27 kOhm 1 R16
6  Pesmcrop MIT-I; 33 moMm I Ri8 6 Resistor MIT-I; 33 xOhm 1 R18
7  Feancrop MIT-0,5; 620 om I RIL 7 Hesistor MIT-0.5; 620 Ohm 1 R11
8  Fezmcrop WIT-D,5; 22 wkom 2 R3; RI3 g Resistor MIT-0.5; 22 kOhm 2 R9; R13
-3 Fezmcrop MIT-I; 56 xom 2 Rt RI4 9 kesistor MAT-I; 56 kOhm 2 R8; R4
I0  Fesncrop WIT-I; 270 om L R34 10 Resgistor MIT-I; 270 Ohnm 1 R38
II  Pesmcror MIT-2; 12 roM I Ri2 B Resistor MIT-2; 12 kOhm 1 R12
.2 Fesucrop MIT-2; 1,2 kom [ RH 1o ftesiscor MIT-2; 1.2 kKOhm 1 RS
i Fespctop YIW-0,72; 56 oM 2 Kl R3 12 Zesistor YIM-0.12; 56 Obm 2 R1; R3
4  TroROI MHOTOLDOBOJOY- IM IreT uepaui 14 Hulti-strand lead 1 Black
4y maper (TR 259 grade iII'B 259
15 TIy04a TOMMXIOLBAHAIO— I'm 15 Folyvinylchloride pipe 1 m
a9 TB 2 5 wm, 1 = 15 mm TR % 5umm, L =15 oo
16 Tpy6xa moxmxnopeRHEANOBAg 2,5 M 16 Polyvinylchloride pipe 2.5 m
TR #2,5mm, 1 =15m TEP 2.5 mm, 1 =15 mn
{7  HaTeg ssryonomas P I3, 2 M 17 Nylon taread £ 13, 2m
™I 48-56 type 48-56
& romom moHTawHNY 2™ imer 18 Wiring lesd grade 2m Red
uaTxn (MKN-0,59 KPaCHHH [MBI-0.50
19 pceox moHTawuNY i5m liger 36- 19 Ririne losd grade 15 m Green-—
MSTRA SMET—D,5D AEHO=RAIATHI isT-c. 5" yellow

—_— . -,
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Pnec. 45.

MourazHan cxema peneitsoro Groxa:

4 - BHL C TKLEBOJ CTODPOEH, b - BEE CO

CTODOHN MOHTEXa ( I8HeAb NOBEPHYTA

BOKPYI OCH)

I. MoHTa®x nepeMHYEK ¥ BNBOIOB BHIOJNHATH

nposozom MMBr-0,5%

2. PeroNeRzyeMas pacuBeTKa WaonAumm
IIPOBOAOB:

P I - 399 -~ xpacHu# mper
E 400 - 799 ~ cuRMR nzper.

7. llepexn nmaftkolt npomoza TDUEDENUTE K
BHBOJAM pene, naftky NpCUEIBOIMTEH
npunoeM N0C-40 TOCT 1499-54, coerzu~
HEHWE BHAXNECTKY HE NONyCKAETCH.

4, lipn kosrpone wecra nafixu TOKPETE
UBETHHM L3NOH-NaKOM

5. InKAa BHEWHMX BWBOXOB MO nacnoyHy
niaHenu.

€. T¥YXN NDOBOXOB B MECTAX BHX0AS M3
OnoKa DaBHOMEDHO NEpeBA3aTh KaNpo-
HOBOY HMTKO# ¢ marom 20 uu.

7. IRf 3KCHOPTHOTO ¥ TPONUYECKOTO

- #CMONHEHNA NPOBOZE ¥ DPE3ECTODH 0pars

B ORXCIMOPTHOM ¥ TPONXYECKOM WCIOI-

Fig. 45. Wiring Diagram of Relay Block:

a - front view; b - view from wiring side

(panel turned around axis).

1. Wiring of connection straps and outputs
to be performed with lead IMBI-0.50

2. Lead insulation colour to be as fol-
lows:

Nos 1-399 -~ red; Nos 400-799 - blue.

3. Prior to soldering, leads to be fast-
ened to the relay outputs, soldering to
be performed wit: I0C-40 (to
GOST 1499-54) solder, overlapped sol-
dering is not allowed.

4. When testing, soldering spots to be
coated with colour varnish.

5. Length of external outputs to be ac—
cording to the panel templet.

6. Lead bundles in outlet places from
the block to be uaiformly tied up with
a nylon thread witha pitch 20 mm.

7. Export and tropicalized-make leads and
resistors to be applied for export and
tropicslized modification of the elec—
tricel eguipment.

REHRN.
CremamMRaIng ﬁ Specification
- n 1 T - ! f
nﬁs.igggﬁga— | Hamverosasae fﬁgﬁggo Mpameuasne Soo | symbol | Name G-ty j Note
L -l 5H [ipO3ON MOHTaRHNE 6 M : GisT-0.58 Firinz St Red
2 58 ¥iring lesa 35 = Blue
2 ,37 35 u 7 Resistor 2 ¥, : 563
3 I 82 kOhm
“oM 4 MIT-2 Resistor 2 W, ! R6Y5
4 L=z BT, ! k&is 2.2 kOhm
KoM 5 Hesistor 2 %. 4 R406:
ST i 2w, 2.3 KOhm R41 7
- R4 345
5o NTTR2 I R4%6
& HAT.2 Registor 2 W, 1 R7414
ER R 2 1.2 kOhm
7 MiIT-2 Jegistor 2 W, 2 R4Z %3
5 WT-z =T, i Y kOhm R425
Ul oM 3 WITw2 Resistor 2 W, 1 R406
3 L=l FszacTop | omrT, i K35 750 Ohm
oM 9 YIR-1 Resistor 1 W, i R13%5
10 - M 10 Ohm
iC - Kapron thread 10 o
1.3TyP48-55

[I9



I i I i
748  N-20-I5 761  [I-H-I9 430 QO-20-I2
760 [-B-IS 767  N-I6-I5 435  PUO-I7
I37 [n-21-27 752 N-21-13 437  PHC-I7
402  PH-I5 734 N-30-I4 438  PHC-28
107 [O-30-24 403 PIO-I 710 [-30-IS 440 PHC-I8
I3% [I-36~26 407 M-B-27 737 [-30-26 425 M-3-28
140 1-36-27 409  M-IN-I 738 1-3[-27 504  1-16-29
60I M-3%-I4 415 N-I6-Iy 432 N-B-I2 506 [-I6-28
602 N-I6-27 416  1I-I0-IY 412 [-H-I2 742  [-B-I8
610 [-31-29 4I7  N-36-25
418  [I-IO-25
421  NI-H-22
PB-I
P48y 20011
¥ npo- [lepeMHyKH ¥ woH-| ¥ npo-| Cevenne u mapxa|lnuna
BOZA raxPa | BOZa npoBOZAa npoBoza
Lead No. Connection strap Con= | .24 {lLead grade and |Lead
tﬁgf No. section length
I35 [-3[1-25 —={-21]=26 I 601 I'B-5x2,5% 1,6 oM
402 NI-2M-I8 —Pl-I9 —=PHC-29 2 602  II'B-5x2,5°
403 ~2M~I¥ —=Pl-I —»PHC-I —»[[~1I-[ 3 C3I IrB-5x2,5°
[-B~-I1¥ —=[I-30-1¥ 4 C32 r'B-5x2,5"“
405 [I~B-ll —»=[l-H-28 5 C33 I'B-5x2,5°
407 [I-H-29 —[-B-27 6 pesep- [I'B-5xI
410 [0-2[]-I1]-=[-TB BHH}
41T [-B~26 —»[I-H-2I —=[1-3[-16 spare
412 Pli~29 —=PHC~I9 —][-H~12—[I-B-I I — [I- 36-21 7 - r'B-5xI ©
413 [=30~I7-= I-1INI-12 8 - ITB-5xI ©
419 I-H-1Y —=[1-B-29 9 605 'B-5xI @
420 N~16-M —w[-117-23 I0 712 I'B-5x1 ©
421 [-B-28 —»[-H-22 II 713 IrB-5xI @
430 I-2[1-12—=[-TB 12 714 I'B-5xI @
432 [«8-I2 —m{l-H-I1 —al]- 3622 13 603 IrB-2,5 &
438 Pll-28-—=PHC-28 I4 -
440 Pll-I18 —=PHC-I8 I5 pesep- II'B-2xI ©
602 [-31-28 - [-16-27 BHL}i
(39) -36-I]—[-I6-11 spare
742 [1~H-16 —=[~-B-18 16 pesepr-II'B-2xI ©
44 I-B-I4 —=[-B-16 —II-16-14 Ht
760 [-H-17 —=-B-IS spare
761 [-30-IT—[I-H-I9 17 -
762 1-B~I4 ~—=M-H-15—-[-3[-12 18 -
769 N-20-I4—=[-I6-13 I9 626 IrB~-2x
20 628 [II'B-2x.
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IME-T IMY-Y IMY-KIMSDYT UNSDIR INYK GMY-2 IMY-3

T

| .

N ]MBPHH : L LI0RO
Ka~ InpoBoza ’
de-im CEvEHNE

]
f
l Hose dia-
;

|
;
18 | g
Cab= Iicad srade |
- I erade |, .
le ko.and scotion | bead No. neter

"TE-5,25" 60T, €02, 603, 626, 628 32
0r2, 033, 605, 617, 32

- 2 pes. {spare)

bt bt

' Puc. 47. MoHTaEHA® CXeMa BapUaTOpa. BHMA GO GTOPO-

fxf HH MOHTaXa
O
| I. Benvuuur cONPOTUBIEHM) YHABSHH, KAy
© <>! NCXOAHHE LA HACTPOKKHE.
! 2. ConporuBnenys Hume I OM HEMATHBAKTCR
© C>| napoBozom HOK~I ¢0, 35 mum.

| 3. Moxrax Bapuaropa NPOUBBOIMTE LOOBOIOM
HMBI‘-—O,BSu C V30NALUME} CHHETO UMK
¢uONeTOBOTO LBETE.
4, NlpoBoza, NOZXBEZAEHHHE K BHELHUM 3akU-
MaM, MapKMPOBATE XJIODBMHMIOBHMY
GupraMu,

®

Fig., 47. Wiring Diagram of Variator. View from

|

l

|

I

|

: the side of wiring
. 1. Resistance values are indicated as

: initial for setup.

l 2. Resistances below 1 Obm are wound

| with lead II3K-I @ 0.35 mm.

| 3. Wiring of the variator to be carried
| out with lead [MBI~0.35% with biue
! or violet insulation.

4. Leads going to external termin-"s, to

- be marked with vinylchloride % gs.



Cnemafmxanus (R pac. 47) Specification (to Flge 47)

HagmeHoRaHRe Mapka ggﬁggo iipnvedanne Name Grade l Q-ty l Note
¥iring lead IIMBI-C.35 10 n
[IporOn MOHTa®HN IMBr-0,35 Iom High-resistance M3K®-0.35 0.01 kg
IIpovox BHCOKOOMHN IIBK2-0,35 0,01 lead
KT Panel [f[-23-1 - 2

llagess I-23-I - 3 Solder 10C~40 0.1 kg
Iiranoit TOCT 1499-70 10C—40 0,1 GOST 1499-70

ﬂ . KT Resistor R} YM-0.5 w1 2.21 Ohm
CotporaBaenne RI Ji#=0,56 By I 2,20 om Resistor R4, RS JYIM-0.5w 2 1 Ohm
?cnporusﬂeﬂne R ,R5 YIW-0,5 87 2 I om Resistor R6 YI-0.5 9 1 1.5 Ohm
LCUDOTEBIEHAS RS JM-0,5 B0 I 1,5 om Resistor R7 YM-0.5 w ¢ ‘.82 Ohm
ComporaBisake R7 YI-0,5 sr I 1,82 om Resistor RS JIM-0.5 ¥ 1 ?.;1 Ohm
Jouporneienue RS YW-0,5 BT I <,21 om Hesistor R9 YiM-0.5 w4 én;q Ohn
ConporrBaenne R YI-0,5 370 - 2,74 om Resistor R10 YW .3 Q 4 3'zﬁ Ohm
Compornmnenne RO Yi-0,5 pr I 3,32 om Resistor R11 yﬁn_o:; ¥ 1 4.;é Obm
ConporuBresne Kij Jil-C,5 sr I 4,75 om Resistor R12 yH-0.5 % 1 5.5; Ohm
ConporuBnesme Kiz  YIM-0,5 sr I 5,62 oM Resistor ;1 YLWLo.B WA 6‘81 Ohm
Comporasierse RI3  VIM-0.5 sr | 6,81 om Seeiator 2tn V0.5 % 1 8.25 Olm
Comporzmmenme Ri4  YIM-0,5 st 1T 8,25 om :G:-q;:ﬁ :1: yﬂﬁ_o.q @ 1 :
Compormsnesse RI5  JII-0,5 gy - 0 oon N n1/ :
CompoTaBreane Ri8 Jial-0,5 B I % om ;::;:;Zi 213 §§ﬁ:§'g Z :
ConporuBresne 5?7 Jiii=3,3 2T I 20,8 OM Resistor R18 YHM—O:5 w4
Conporumaesns Ri& JiE-0,5 BT 1 22,1 om Resistor R1C VH-0.5 w 1
Conpormeaenne RI9 JM-0,5 Br I 27,4 om Resistor égé y%ﬂ_o‘q'v ;
Conporasmesne R20 Y-0,5 BT I 33,2 oM Res*s;or 151 Y&V-o.; Q 1
Comporummesme Rii  YIA-0,5 v [ 47.5 o Resistor 222 YIho.5 ¥ 1
Comporumnenne K2 YIH-0,5 By I 56,2 oM Q;si;tor %25 yﬂH_O.Q'V 1
ConpoTtasaenne K23 JIM-0,5 BT 1 58,1 oM ; istor RO4 YHM-O./ % 1
Compormamenne K4  ¥JI-0,5 pp 82,5 om _estetor 2
Conpotaeaenne 25  WAT-I BT I 130 om SeS}Stor Res -1 w 1
ComporaBienne RR6  MT-I BT I I50 om ;::;Z:Zi gii xﬁg:i ; ;
ConpoTBresne R7  WMAT-I BT I 180 om Resistor R2g WIT-2 W 1
Conporupmesnne R8  MIT-2 BT I 220 om ﬁesisto; 229 WiT—2 W )
Comporasnesne RR9  MIT-2 BT I 270 om Resistor R30 MHT_Z W 1
ConporuBnenne k30 MIT-2 B I 330 om Resistor T2 9K3-0.35 1
Comporusnenne 52 {340 0,35 I 0-5 om Resiotor R IKbeo. 35 1
Conporumnesme K3 M2 0.35 -5 om seistor 13 R

VHCTPYRINA N0 NOIKJIKYEHVD ¥ OYCKY INSTRUCTIONS ON CONNBCTION AND STARTING

BEMMAHVE! Moaknngenwe u mycx smexrpooCopymo- Caution! Connection and starting of the ma-

B8HUA CTAHKA ZONEEH NMPOWBBOZMTEL BIEKTPHK ¢ Tpym-
Nof ZomycKa 7Py Pasore ¢ 3AERTPOOCOPYAOBAHMEM
HEe HUXE YeTBEpPTOH.

fepex NyCKOM 3NeKTPOOCOPYIOBAHKA CTAHKA
HEOOXOAMMO TUATEABHO ¥3YURTH NPUENUINANbLHHE M
MOHT3RHHE CXEMH CTaRKS.

DR PABUABHOM NOAKANYEEUK BBOIA THTAHES
$83UPOBKY KAXAOr0 BNEKTDPOABMIATENN HA CTAHKE
IPOM3BOAKTS HE HYKHO. ‘

Tpy# GHATHX JNaMNax Ha YCHANTENE CTAHOK BHID~-
9415 Helb3f.

chine electrical equipment should be performed by
an elecetrician of adequate category but not lower
than the 4%th.

Prior %o starting the electrical eguipment
thoroughly study the alsctrical cirzuit and wir—
1ng diagrams of the wma.hine.

If the supply has heen connected properly,
phasing of each motor on the maciine is not re-
quired.

In case the valves on the amplifier have been
removed do not put the machine into operation.

I22



Tepers puyanod NOZRIOYSHAA ¥ BYyCH3 CTAHES &
PadeTy, HEGI LOTMNO MOILPOGHD O3HAKOMUTBCH ¢ Nac-
NOPTOY BREKTDOOGODYAOBAENSE ¥ KMHEMAaTHRON cTamxs,

He wayu#B NDUHIUMNMENBHYK CXEMy W He pasospas
BCE DNIEMOITH CXEMH, HEBOSMOEHO OCYHECTBETH HOD~
MaNBHNE TySR CTaHKa,

oaaﬂponxa, Hanazxka ¥ MCOHTSHME BIEKTDACSC-
PYAOBEHUS CTAHKA NPON3BENGHH 4& 38BOLS-URT 70BN~
rene. Hpn BKIWYSHNYE ¥ NYCKE CTAHHA HEnOXCTw:a
00p&T1T: 0C000E BHMMAHUE HE MDaBHNLHOCT: Wni ONES-
HZf BHEUWEETD MOHTAXA CTANKS B COOTB2TCTBRE af
NO¥ BEGDHMX coeauHaiulit, OuWGHMW, AZONYUEHHHE DD
BHMONHEHYY  BHEWHErO MOHTZ%4, MOTYT CAYEUTD: NpH-
YRHOA BHXO0JA U3 CTDPOA 3NEKTPOOGODYIOBAHMS CTEHKR,
Pa3HaNafKe M NONOMKG OTAENBHNX MEX8HHUECKHY ¥5i0h
CTaHKa,

OcoGoe BERMaHWE HEOOXOZMMO OCDAaTHUTH K3 Noi-
KNDYeHKe NDOBOACB, BHXOIAWLKX B DARNHOTHAHGTINY
DPyKaPBaX, & TSHEE HE NOAKNNYEHVS KOHUOB NDOROIKE,
NPONO¥eHHNY 0T BACHTPOWKADE K INCHTDOMAMMRHiHY
yeunurenm.

llepes Havanow NyCKE CTAHKAE HEGOIOLEMI Tue-
"TENbHO NMPOBEPHTE EANMUUE 333EMISHAA 3MEHTDOLRA.
¥ CT3HKE B COCTBETCTBUM ¢ TpesOBaguaMm V3.

383eNneEue JNMEKTPOOCODPY ZOBAEAA HEOOXOAKKO
NPOBSPHTE CCIAACHO NPUHLMNHANBHON cxeme.

3NeKTPONsoOpy IOBAHME CTAHKZ COCTONMT ¥3
OCHOBHHX ygcyeftis

I. TiepeMeHHas 4acth, KyZAd BXCAAT APYXIKO-
POCTHOR SNEKTPOXEBUraTess WINMBJAENA, 3ASKTDOALWPA~
TEAM H30C03 CMA3KM, ADHETA ( TOALKO XY OTAEUDE
¢ saxnEe? ceofixolt), mpuwvoza BMY ¥ nvencp eryINpy B~
flas anma: 4, leny yNpaBrcHUA 3T¥Y RNEHTDOZIBU-
rarejel  HaXOARTCHA B DNGKTDOUKAdY wa maxsay B I,

2. [ocroAHHAR® 33CTH, B KOTOPYY BXONRT DNSH-
TPOABWI&TEND NPHBOAA NMOLAY GO BCTDOSHHHM TEXO-
TEHEePaTOPOM, JNCEYPOMANZHENA YCUNATENER, BNERTDOH-
HHE youwnmTenb C4JlaHCHOT'O THNA ¥ TYyCKOPSTYLHPYR-
mas annaparypa.

lienn yupasaeHys STUMM aTDETraTaMM HaXOAATCH
Ha mageny k 2,

G e

TRYX

~ [lpcBepUB NPAaBMABHOCTE BHNOJAEHWA BHENHETO
MOHTAX3 ¥ yOEIWBEECE, YTO INEKTPOnCODYAOBAHVE

B mKady ¥ Ha CTARKE HaXOXMTCH B MCMPaBHOM COCTOf-
HEM, MOXHO NDHCTYNMTEL K IYCKYy CTaHKa, B UCXOZHOM
COCTOSHUR NYyCK&, DYKOATKA NEPEKIruaTeNs CKopocTeil
WNYHAENR AONKHA HaXOZMTHECA B nonomeruy 20 o6/MuHE,

NlopAZOK NyCK4 NEpEeMEeHHOU yacrty

I. Cusare npenoxpasmurenw IIl, 26, 320, 40, 50,
611, 70 ¥ XDaTKOBPEMEHHO BKIXUUTH ¥ OTKIKUATE
BBOZHEY aBromuar IA, lipm 2ToM NDOBEDHTL HOPMaNBHOE
BKAKYEHNE aBTOMATE ¥ Ha/lWuyke HANDAKEHVS BO BCBX
rpex fasax. [p¥ HODMANBbHOM BKIKNYSHWM aABTOMATA
BKJKYKTE €TI0 CHORBA.

ki

Trios to conmecil
study in detail the certificate o

on apd svertiag LA~

0’1

of the
L the elec-
o€,

o itz

port ory

chine
trical equipmeni and gearing of the
e electrical circuit diagram

macul
and ®
should be znalysed in deteil to
} of the machine. Phasing, sdjn
the machine electr1k¢

elements

a noarnaL 3°

;- of

went and t
ment have

de ]

When ¢onpectin:

o¢

atbention should :
machine that snoulld oo I 1
with the external W*ring diagram

Pailure ol the

its sepera,?

DE

=i attenilon shoul.
cennection of wires in rubbsr-fatvwic sleeves, as
well as o whe connection ol She berminalsg of

wires going from the slscs cezbinet to thne
plidyne.

Frio

installations.

the ctrical

Electrical equlpment earthing should be check-

ed in accordance with the electrical circuiv dlag-
ram.

The tne macailns con-~
=istg of

1, 2.C. part waich includes the two-speed 2ie0-

tric mobtor of the spindie, the electric motors of
the lubrication pump, of the bearing block (for me -
chines with end-suppert column only) ol the

27

dyne drive, and starting-controllins sppare .. T
control these mebors so
electrical czbinet on tne panel Nu.

2. D.C. part which includes the electric wmotoer
of feed gear with a built-in tachogenerator, the
amplidyne, the balance-type electronic amplifier,
and starting-controlling apparatus.

The control circuits of these units are lo-

ivcatuew i the

circults of

cated on the panel No. 2.

After the normal conditions of the external
wiring and electrical cquipment on the machine and
in the cabinet, have been checked, the machins
may be considered as ready for starting. In its
initial position for starting the spindle speed—
change handle should be set in the position

20 r.p.m.

Starting of 4.C. Part

1. Remove fuses LI, 2I, 30, 4I, 50, &0, 71
and switch on and off for a short time main cir-
cuit-breaker 1A. At the same time check normal en-
the

voltage in all three phases.

gapenent ol circuit-~breaker and ii there is
If the circuit-brea-

ker operates normally switch it on again.



“EH ABTOMAT TA ¥ aBTOMAT RScOCS H
AVHSTE 34, Berarurs npenoxpanurenr i, 20, 7.
Ecny #aK0f-KUO0 npEIOXDARMTEND oTopaet, usi
IDHYUHY X yOTDAHMTE 6. 3aroDesudecs Rawnouyry

L0 7 21C CATHANABUPYYD © TOM, 4O [OAUHU HAT s
SCHUS 3 Uelp JUPaRASHUA 1EeDeMEHHOT'D YOKA,

3, Hamars sz uHomky 4KY "YoTaHOBOUHCE Bpa-
Ggyue mMOMEAeNsY. UCW BDTOM WINHIENS TOTKEH Bpamaras~
G 10 HAps JHABIHHOMY HY HyiBTe YHpaBRe-

4 ¥ HaKaTHM HA KHOMKY i
ZOMASE BLALETICH B 0CDATHYD CTOPOHY .
OGR4 RDALGHHAE WIMHASAS VPOUCXOLET
fY® YK8BaHHOW B8 dynsTe YNpaRIeHE:
A¥MO M3MEGHETE $Z3WDOBKY NOZXCIRILHY
0B nHTaHNA,

G Feoogas
Goel TORR B
25 06 /upy v
o

IV W

5

UEOTABCAYR UDYEUHY DYKOSTROR
TePErArUeHy s, 7 vou TONOXEHERW ZONEEH au
AMITFABCHRA tepeknnvuarens 2BUC w goav

“MIYABCHOE

QTGR IDW NGEoUn

31 CA nepus
HOBACHUA EMIYABRCHOTO Xayamud. Hel
AJeT HCKaTh B UeDnAX 3PB, 2PH, B,
ZBIC,

o
x$
4

=

=
ro

g

s

E8H TDAUATHOA
JHDABNCHUA. T avn
A87A BDAMBETCH
HACKOCMASRY JKa3arens
0X8ET Macio, poBe—
A0GAKE ¥AW NPOYBICCTH
AERTDOZIRIaTens wacoca JH.
e BYCHOM
RaTUd HEOIMKA

3y “cron"g

5. Jora TOUATENH CRODOGTEH
QOUHIGNR B noNoker#e 40 oF /wun v ua Ky
IKY wam 2KY. Opw arou SACKTDOEBUTATENR EUUMHAERTS

a
HEURHEET FDAIUBTHCH GO CRODOCTEN 970 Q6 /uuE ¥ o
HOT@UCHUH SwI2DWEM BDEMEHM fepeKiioyastsr ua
CKODOCTS 1470 o6 /uus B ToM xe HaUparEsHsyY. § pra
K& BDEMEHY 257126YCA ¥ DETYRUDYETCH pele BpGMEHHM
IPB.

B cuyuae HeneperawueHns CKopocTH Ea I470
0G/MUH HYKHO NDOTeDRTS KOHEYHH BHEAKYATEAD 3BIC,
PACTIONOREHAN] HA I'ONOBEE CTANEA, KOMMYTALWD KOH-
TaXTOB pene IPB B nemy mycrarenes KM, HB,

7. Neperanuarenem Bl ua sazuelt CTOR%E MpPoBe-
PATE DaGOTY 2JEKTDOABUTATEINN NNHETS (ronsxo mam
CTAHKOB ¢ 3azHe# croiwoft), Ipu maxarum nepexawya-
TE8 NCOYEPENHO B KPaliHNe NONOREHWA ZONXEH npouc-
ZOZATS DEREPC 37IGKTPOIBUIATENA NNHETS,

g

=

2. Switch on circuit-breaker 14 and circuit-

breake

fuses

r of the puwp and kearing block Z4. Insert
i.I, Cs!,

7. In case any fuse meits clear

cuy and eliminate it.

¢ lamwps [JC and CZJC indicate that
the a.c. control circuit.

3. Push button 4KHY "spi
:wudle should rotate in the direction
)

Lwiere 1s vVoltage in

tting-up rota-

. When puahe~

Y, the spindle should rotate ip iLhe
site side. In case the spindle is rotating in
the Glrection that is opposite to thet indicated
on the control desk, change the phasing of supply
wires accordingly.

%4, Set the spindie spesd-change nandle into

e posivion between 20 and 25

4

> puise spring by mesns of ihe

in this position, limit sv
hpulns retation ol the gpinale in bobh

: 3 - s z A . " Py
~~Teruiors swouid ocour {(swinging). Pulse swinging
relays 3PB and &PB

el 0y zeans of tin

~% czge vhe spindle is nob swinging in both SERUeS -
BwWinging

do unot change spindle speeds until, pulse
is res <FB, i,

tored. Find fault in cireuits ?PB,
i, DN, IBOC, 2BNC.

se Pusth putbor civher IKY or 2KY  for WOrking

Siie gpladle sad release i1t. In this
sirould rofave in the sense indi-
zoindle motor
sie WAL Iubrie
zauge)., L¥
ievel of <cili
paasing of the
saap wobor gl . It is recommended te change oil ac—
sording to the Certificate prior te starting the

Stop rotation by pushing "Stop" bubbton AHY.

5. Se¥ the spindle speed~change handle into
the position 40 r.p.m. and push button IKY or 2Ky
The spindle motor begins to rotate at a gspeed of ~
970 r.p.m. ané after a time delay it is switched

over to 1470 r.p.m. in the same sense of rotaiion.

e delay is zet and adjusted by means of time
i

in case speed cihanze into 1470 r.D.. i8S not

performed chscl limit switen 3BIC arranged on the
head of the macuine, contact commutation of the re-
lay IPB in the cirsust of

7. Check operatica of the bearing block mo-

e
Starters KM, &E,

tor by means of switcu EfI arranged on the end-gup-
port column (only for macaines with end~support

column). When pressing tie switch alternatively in
both extreme positions the bearing block motor ra-

verse should bake place.



>

KHCTHR 7w

8. Hlposepurs nuraumuecxos TODMOXEHNE DIEKTDO-
EpATaTens WNRHAGNS DCCAE OT/YCKAHYA KHOOOX YCTHO-
BOYHOIO BpaMEHUs WNMHIENA, ¥i¥ HOXATHUA KHOMDKH
3K7 npw paGoueM Bpanemmm, ®iau IEPEKNVUCHIY CKOPO-
CT3 CGNCKTODOM. BpeMn TODNOXEHNE DEPYyAHDYETCH
pene 4PB, TopMURSHMS ZONEHO OMTR MHTelou: HHM. HO
He Cones 15 CEK,

Y. YOTAHUBATE NPSHOXpABRTENns 57 KDaTKospe-
MEHHC HaxaTh xEOmKy IGHY. B aroM civyae nsmuns
MOZCBSIKY MUKDOCKONOB AOMEHH OCELLSUE MEXTO
C BWICLEKON BpEMEHM OT pene PR y reuenue 30 cex,

I, TNosrasutrs npenoxpanuresn 3, &0, 6l u
BRAKYUTEL 2ETOMAT 44,

Lomago wog 1IBUTLCH NMUTSERC F usoor 1°
CTOAHHOTO TOKA ¥ BAEKTPOUKOTO VORIUTENS.
KaKOA~IKUT0 NpenoxpaHuTens HEDETCoREeT, TO cnezysrt
ENACHUTE TDYUBHY W YCTDAHUTE ee.

2. TiakarTh wHONKy SKY ua GoKeBOU oPemxe mya-

BEDUTH HANDABIGHNE BDAWSHUH 3AGKTDOIEHIAS-
TID¥ HENDABRKELHOY HANDATRISHYN BRAREeHRy
EHONKOA THY

‘¥ BRIGTEEY E; :
i -TR (Harpes aawn vowips
3 UONHARARG nannouks 310 »
HaNupAKeH¥e B OCTOALHON vaCT# Lely no-

<7 TOR8 DU YOROBUM, UTD HOHEYHNE BHKALUG~

venn ¢BI, 1B, BHC, 28B3C, : HUUUBARINS
X0X GOIEKLHHX OPTAHOS CTEHEVA, JaMEHVTH,

CAeKTLOLBEPATENE ATPETATE ZONXSH UMETEH
VK2 33HAOE CF penxoﬁ 3 arperave, Ha mew;
ZONREC COWTH MHTEHCUMEBHOPO MORUEHMR.
PyHOATKEME BHODRTE Ha¥0¥-rus0 NONBUKEHY
3TeHNE ((WNHAZENB, JaCKa, BEDXHKE CHEY,
CEEH)

-

{84

‘RTHY BApMATODE NOJAY UOCTEBUTL B nepmEoe

nonogerue,

- 4, UTENWYBTE 3BTOMaT SA n OTKDHTD HDHUKY

PORGIEOYS Gno¥a. TyuOlep Ha yomnmrTene TOCTEBUTS
o E¥e "BanaHcupoBKa" ¥ H3kaTh NPUHY ARTENB~

¢ -3 {nozava HaupsweEWs ma SHOIH

e1n}y. PETYAMDUBOYHNM COMDOTMBAEHUEM

AHTEE INOUBBECTH CANGHCHPOBRY VCUTU=
urodu 0038 8MIEDMETDA B GANAHCHNK INie-
INEALA OLUHAKOBNE 3IHAYEHWH, READYUTE
EA.

Do TaWaTh TOOYEPeHO wHovEM IQKY » IKY
YCTHRCBOYHOTO ABMMEHMA. Hanpasnemwe nmmEeug
N07ayYy ZONKHO COOTBETCTBOBATH HANDABIECHUK, YHa-
SHRHOMY Crpenkawi. [OcNe NDEKDALEGRNA HAZaTHA na
VECHUC ZONXHO [NDEKDaTHTLCH.

€. HaEar: MOOYEPEIHO KEOMRYU IOKY
XA ONCTPODO TepeveleHns. Hdanpamnenve v
LCHZHO COOTBETCTHEOBATE H&Hpahn@ﬁmm, JREBTHHOMY

o)

8. Check the dyuasmic biraking of the spindie mo-
tor after releasing the bubtons for setiing-up ro-
Sation of the spindle, or after pushing button 3KY
during working rotation, or was changing apesd

by means of Lhe selector. The brak
N

ng time is ade-

b7 azans of relay 498, Braking should be
inteneive. oot should not last more than 15 sec.

51 and push sno rtly button 16,
the microscopes should

vine delay defined by
ay PB durlnQ 30 zec,

Starting D.C. Circuit

41,6 znd cut in cirenit-
ureaxers 44.

sironic awny

zghovid appesr the d.c, part and

co it any fuse wmelts,

CLACD d3R0Uld I Tl LoD .. ¢liainated.

dyne motor MY, In cas

oi improper rotsting, cut

217

shon

smplidyne

. Select any of the mo

J

stock,
Set the handls 2f the fead

elav block, Set the toggle-switch on
osition and press
the armature of relay [I-3]] (voltage supply Yo the
zncdes of the amplifier valves). Balance tihe ampli-
fier by weans of adjusting resistance IOR on the
amplifier so that to obtain identical readings on
both ammeters connected in the balancing arms., Cut

in circuit-breaker ©4.

5. Puzh slternatively buttons 12K¥ and [sKY
to obtain setting=-up motion. The direction of
Teed motion should correspond to that indicated
by tone arrows. Motion should stop after the but-
con has been released.

4 >ch glter ively buttons LOKY wd IIKY

o. Push alternatively buttong 1L and 1
to obtein rapid motion. The direction of the mo-

tions should correspond to that indicabed LY ar-



llocne nperpamenus mazarua Ba KEONEM BUALE-
EKS ZONXHO NPEKpATUTECH,

7. [lp¥ BRINYEHHOM PACOUEH BDALEHWN INUNLENR
HawaTer HA KHOORY BKY., Padcuas mozaus nomrns Ap0-
HCXDZUTE CO CHOPOCTBN, YCTE&EOBIEHHOH HE Bapus-
Tope nozay. C ¥3MeHEHUEM GHODOCTH NONAY HA BILR~
ETOpe LOAKHA NBMENT ¢ CHOPOGCTY UDAEY [IOXBUERS -
opraHa B3 Ty @ o

8. Dporepes, HHE B NyHK¥8Y 5, €, 7,
i NPOVBESCTH I BCEX NOIBUARHY 0DIa~

oy

H

9. Bo u3Gemanwe monOMEN rTsHRS nOHava mpe-
OR N0 NOCTUMERRD NOLBWESHYM CpTANOV zpafi-
LONOEBER - ] EOLAEHUA pasovell no-
"Cron" (D4KY-2;

E&ro ;
Zayy HEOOXOZUMO HEEETH KHCLXY
I4K5-T) w xBoney 2ns yerawsBousoro IBEXCHUR B

OCDATHYR ~TODOEY. Boctrauosmenpe padoyeit mozayu

BOBMORHO TONBHO MOCK: NOBTOPOHWN UUKLE HATPeEa
repMopene. KoHTposr inwuns AATPCEE CHETYET™ NpOEs-
BOZUTD NC JaMIIOUKe 270 Ha S0H0BCT aTeHwe 3NEKTPO=-
mrads,

PYHOBCICTEO K QTCUETHHM MUKPOCKOIAM MO,
JCTAHOBNEHHEM HA CTARYE

OrcuerHue Mukpockomy MO - NDOEKEHOHENE W3-
MEDRTCNBHENE NPHOOPH YCTaHOBACHH HA WNMHAENHEOH
6a0K€ B GTONE CTAHKA M COBMEGTHO GO BTDUXOBHME
METEINUYECKNMY NRHEAKaNE NpelHa3HAYEHN IAf 07—
CuSTa NepeMeueswd 3Ty y:smos,

HEXDOCKOAN OGBGREUELEKT TCYNGETE o
o 0,00 um. Veroumukax csera zngs NPOCKONK
anexrponamna CL 80 8 =, 9 T, murgemasn or Toa
fopuaropa, yCYaHOBISEROTO B NEKTPOUKAfY cra

OcEOBHHE napane

lleHa xeneuus, um
TBENMUCHAE  oieuiiiiiieuninnninnnnnns... 10X
JugefiHoe nozne SPCHNA, MM ... .uveuvnran.., 2,5
QOKyCHOS pacorTosHue OCBEKTHBA, MM ,....... 12429

L ¢ I 01

llpuguun zeficTsus ¥ onmcanme

KOHCTEEHQHM

Ucrourux csera ocsemger YYacI oKk mTpBXOBOMH
METANIMUECKO! NUHEHKM, KOTODHi Npy NOMOWM OCGHeK-
TUBA ¥ CHUCTEMH 3€pKal NPOEKTUPYETCR C yBENIUYEHU~
en 10X gma MATOBY NOBEPXHOGTE CTEKIAHHON NNaCTHEN
OKpaHa ¢ HaHECEHHHM HAa Hep GUCCEKTOPOM, KOTOpPSA
nepeuelacTcs B CNEUMANsHofl onpase no CHENNANLHbM
HanpaBaAnmuM,

UscOpaxenue mrpuxos nuueixy paccMarTpuBaercs
YEPEs I'IasHyw JUHIY.

]

on

Rotation snould stop after the button has
released.

7. With operatiny spindle rotation being en-
press button YKY, Working feed should oc-
speed zet on tne feed variator. Changing
feed on the variator will cause feed cuange of

tne moveble member to the direction.

&, Perforu the t 5, 6, 7 for all

ovoebls members of the

T

. To aveid any damage of stop

leced when sue movable member byt the

extreme pocition ra-set worki

CLsRYeZy T4K¥-I) and the ine

"Stop'" buttoen
tended for setting-up motien in the reverse sense,
Working feed may be re-set only after the heating
cycle of the thermal relay has been repeated.
Check the heating ¢ycle by means of lamp 2JC lo-
Cated on the lateral walli o tre electrical cabi-
net.

INSTRUCTIONS ON HANDLING READING MICRO-
SCOFES MO MOUNTED ON MACHINE

Reading microcopes MO are projection measur-
ing instruments which are installed on the head-
stock and table of tne machine and in combination
with dasu metal rules are intended for reading
traverses ol thacse units.

The microscopes provide reading accurscy up
1 Clss (8 Vy 9%} powered from the

trarsforuer arranged in tae machine electrical cg~

am. Lamp

&
binet serves as a light source for projection,

Specifications
ot ittt

0.01

. . X
Eagnification ...ovivuiineiniinnnnnnn.. 10 ~
Linear field of View, mm veeeveruvennn. 2.5 ~
Objective focal distance, mm .......... 1242%

Gradustion value, mm

Operation Principle and Description
of Design

The light source, illuminating the portion of

the dash mebtal rule, is projected with 10% mnagni-

fication by wesns oi tue cbjective and micror sys~

tem ontoc the irosteu surisce of a s¢reen glass

cn 1t bisector which is mov—

plate with an applicd

#d ip ¢ special nolder along specisl guides.
Rule dash iwmapges sre examined througiy a lens.



lei#e CUCCEKTOpa, HGaHECEHHOro Ha Mia-
!y OTCUMTHBAETCA N0 WKane, UMewmej

I00 zen EH,/, HaHECEHHHX Ha CapadaH., BosBpaueHwe
ONP&B& ¢ N7aCTUHOW~3KDAHOM B MEePBOHAUANERHCE ONC-

BEHWE CCYLECTBIAETGA NPYHEHAME,
~Af TDYOOTO OTCUETE { LENHX Z0Nelt MM) CCOKY
Ha MEEDO

CXOMe YHPENAeH MHAGKC.

Orcuer pasuepos

€, ANSl CHATYUA OTCYETA, NOBODPS YHBSKT
a0an, Bpauas e€ro B 07HCH HAMNPABJIECHAN
KOTZa BRAMMHE ETPUX AREEHKY ycTaHO-
#E€ OWCCEKTOPA A IHDAaHe MBKDOCKONA.

: CIAT OTCUEr HeMNX ZOAEH MM N0 vdzexcy
PPyCOTO CICYETa W COTHX ADAEH MM N0 ZeAeHysM oo-
CYETROTC G3raf

YerzH0sKa 3amaHHOrO pasMepa

Lns YCTQHOBKY 38713EHEOTH TE3MeD8 COTHE ZOIX

MM YCTBHABAKBAXT2R HOMY $arpafzuy, Zarney
NEePpeMenar? ~z5oypsr GHOND MY
3aZ3HEHOTO C[&zvepna ROV
THEEAKP, IyIvMER P Cue-

CEKTOpON,

‘u

SX0IL 33 MUKDOCKONAMM

MY¥TOSKCNH OVIYT GE30THA3HD pAGoTaTh AGATOE
BpEMA, S8CT¥ AX COLEDPXATH B YUCTOTE U NPEeRCXPaHATE
SEZeHud. B HepaGouee BDeMA
HBETE DE2HHOBOM HPNEKOMH,
SHHETO BUZA MUKDOCKOMH
TEDUOLKYESHY IIDOTUPATD MHIKHM T3N—
TAHHEM CCCHUCHOTHNM BABGAUHOM, TOCHE
£STH IDUCODH CYXO¥ uKeTOH cangerkon.

Fa MUKDOCHOIIN BO BPEMS DaGCOTH XMIKOCTH
ZONKEH: CHTB TWATENBHO YZalNEHH.

VEKA
uoﬁoe PEMMAHUME OCDaTUTH HA YUCTOTY ONTU-
MEXDOCKONOB. HMKOTZA He creiyer

1MW ONTWYESCKUX {I0BEDXHOCTEH Ze-
#2lexanne UX 3aTpABHEHMA. [IpU udcTke
SHGLEYL TCESLXHOCTEHR XETanel HeOGXOMMO [epBOHa~
SEABEC Y2EI4TE C HUX NWNB MATKOU canperxoi,
XOpowo IpOWNTH B agupe. Ecaw nocne yaanenus
TRAY DOESLXHOCTH OCTANTCH HEZOCTATOYHO UMCTHMM,
TO WX HYXHO LLOTEPETL MATHOW NONOTHAKOA canper-
WOH,CIETKE GMOUEHHON CEHBMHOM WU BdMpow,

L7R 3EMEHH NEeperopeBwedl NaMIIo YKy HEOOXONUMO
BHBEDHYTH NATDOH.

Travel of the bisector put down on the plate~
screen is resd against the scale with 100 gradua-
tions applied on the drum. The holder with the
plate-screen is returned into the initial position
by means oi springs.

For cuoarse .e<d1n5 (whole parts of mm), pro-

vision is mode for sn index arranged at the micro-

scope side.

Size Heading

“heun resdings, turn the

operatio:, oL Take

Zirection until

Zeecn Zasn ol the

t

iadle on the
reading of whole
cogrse reading
drum readings.

Setting~Up Selected Site

Por this set milliweter hundredths

purpose,
drum. Then, move the machine
millime~

2ieinst the reading
winole number of
tae nearest dash

21I€ gna silgn
b4 i view of the ins-

the pisector.

with

trument,

Microscope Maintenance

NMicroscope faultless zervice life depends %o a

great extent on vheir proper zaintenance, keep them
Yhen
microscopes are out of operation, cover them

with a rubber cap.

Clean and protect against mecnsnical Qamages.

To maintain their eXterior, from time to tinme
the microscopes with a sof't tampon, soaked
witn acidless vaseline, then wipe it wita dry clean
cloth. Thoroughly remove chips and fluid which get
onto microscopes during operation.

Jay a special atbtention to cleanliness of op-
tical elements of microscopes. In no case touch
part optical surfaces with your fingers to avoid con-

tamination. When ¢leaning external surfaces of the

components, rirst remove dust using a soft cloth,
If after dust

hzs been removed the surfaces are not sufficiently

then rinse them in ether thoroughly.

wipe bthem with e scft linen cloti slightly

in benzine or ether.

3

0 replace burnt-out valve, screw cut the go-



Yro npomepsercs
What is tested

MeTon mposeprr
How is tested

LoMKHO OHTBH
Required data

Pesymprar
Result

I, CoorrercrBme ParxTHuecKOrC
HCIOJIHEHUSA 3JEKTPOOCODpYLOBS~
45 CTaHKa ¢ gedcTrypueit
TEXHAYECKON IOKyMeHTarpei

. Conformity -2 Zachine
electrical egi‘rtzent actual
performar-s %1-% technical
documern:

TRRUDSON0PY L0

. Elect

3. a) CooTBeTcTBEE naeK-
TPHYECKEX MalluH, YCTaHOB-

JEHHHX Ha CTaHKke, NaCNODTHHM

PN

JAHAEM (oM, Tadn, [

/

3. a) Conformity of eloetmic

machines mounted an mzznina
witr Certificate datg (-«
Tabie 1)

8 MeTRM, ONpeIemomue

[ONOKEHHE TPABEPC BASKTPCHME~

{@H DOCTOAHHOTO TOK&, CO-
OpOTHBNCHUA P-K KoMmencamm-—
OHHOM OoOMOTER 3MY u perymm-
DPYeMHX CONpOTHB/IeHRmi

b) Markings determining
position of cross-pieces in

d.0. machines, R~K resistors

of amplidyne compensation
winding and adjustable re-
sistors

4, ABTOMATH, TEIJIOBHE peJe,
IUIABKAE BCTABKY NpENOXPAHM-
Texel

4. Automatic circuit-breakers,

thermal relays, fuses

rical equipment SN

BreuHn# ocMmoTp

Visual examinati-.

Buemnwi ocmorp

Visusl examinatin

DHEUHARA OCMOTD

Visval examinatinss

Bremnu#f ocmorp

Visual examination

BHemHu# ocMoTp

Visual examination

B

s

QaKTUYECKOEe MCIOMHEHUE OTLEJb~
HHX Y3JIOB 4 BCEI'O 3JIEKTPOOJopy-
LOBAHUA CTAHKA B I1CJOM HOJIKHO
COOTBETCTBOBATL NelCTBynmMM ¢ 00—
DOUHHM YeDTeXaM ¥ MOHTAXHIDS
CXEMeLw

4ctual performance of se-parate
units and of the whole electrics
equipment should correspond to
drawings and wiring diagrams

dame~plate with indication of
voltage provided in cabinet

VaKTUYECKOE HONOKEHUS TpaBepe
¥ IBHKKE COLPOTHBREHMA R-K
OTMEUEHO MeTKaMu

Actual position of cross—pleces
and R-K resistor slide is indi-
cated by markings

CooTBeTCTBUE MAHHEM IPRHOZA-
NAANBHHX CXEM

Conformity with electrical
oircuit diagrams

Ceooibe;

()

e/,

Ceeibes




[Mponosxe Hre

Yr0 npoBepAeTcH
What is tested .

Meron mpoBepkn
How is %tested

Continuesd
LO/EHO OHTH Peayaprart
Required data Regult

5, YmunorHeHHe sJeKTpomkaga,
yowruTeabroro Onoka, perneli-
HOT'O GJIOKA ¥ OCTAJBHOT'O
2JeRTPCOCODY I OBRHAA

5. Tightness of electrical
cabinet, amplifying bloock,
relay block and other
electrical equipment

6. CoOpoTHBIEHHE K3OJAIAH
OTHOCHMTEJBHO 3EMIH:

6. Insulation resistance
relatively to earth:

a) pend yHWpaBiIeHEA IepeMeH-
HOT'O TOKRA
a) A.C. control cirouits

6) CHNOBHE IEUX NEPEMEHHOTO
TORA
b) 4.C. power cireuits

B) OOMOTK& 3JIEKTDHYECKHEX
MAmEE

o) winding of electric machi-

nes

Bremnuil ocMoTp

Visual examination

[ilsMepeHEe UDOR3BOLHETCA IO
OTHOmERMw K Semie (KopIycy)
METOMMETDPOM HE HaNpAXeERHe
500 B npx 120 o0/mus,
JJEKTpOIKad E CTAROK XOJXKHH
GHTH 38B€MICHH B COOTBETCT—
Bru ¢ jefcrayomuMu [IV3, Ap-
TOMATH BHEJIOYEHH

Measurement is performed re-

latively to earth (body) by
means of a 500 V megger at

120 r.p.m. Electrical cabi~
net and machine should be

grounded according to insta-
llation and servicing rules.

Circuit-breakers are cut
oft

Mecro sauepa‘

Measurement
stop

K-I4

K-I3

Touxk® 3amepa
Points of
measurement
I0I; IO2
JII; BI2; JII3

CRI; C22; C23 K-I2
CAI; C42; C43; Ba mpurarene
C3I; C32; C33; ymHeTa
on bearing
block motor

CI-6; C2-6; K-21
C3-6; CI-4; K-II
C2-4; C3-4 K-II

Hanwane pedopmanyy pe3sdHH PABHO—
MEepHO [0 BCEMY NepHMEeTDy HEe Me—~
Hee I/4 oOuwei# TOJNMHH OPOKJSIKE,
Hagwdme meseff He ponyckaercd,
3830p MeXLy KDOMKOX Kapraca JBe-—
peit 1 rapkaca mxkafa He Josee

3 MM IO BCEMY LeDRMETDY

Bven deformation 2 rubber over

.ﬁ/cyy,,w&d/“’

whole perimeter nct less than
1/4 of total thickness of joint,
slits are not permissible.
Clearance between edge of door
frame and cabinet frame should
not exceed 3 mm over the whole
perimeter

0/ 30 Ms.

He MeHee I Mom
not less than 1 megohm

(Peel fe.

ge MeHee I MoMm
not less than 1 megohm

Cesthe,

ge meHee 0,5 Mom @L£&424;L

not less than 0.5 megohm

I29



[Ipogoxxe Hue

Continued
Yro nmpopepsercs Meron nposepkn JO/EHO OHTB Pesymprar
What is tested How is tested Required data Result -

T') SNEKTPOMAIBHHEEE YCWIATEJND
LBUTATENb OOLAYH

d) amplidyne feed motor

X) UeOZ YUPABIeHAR NOCTORHEO—
TO TORA

‘e) D,C, control cirecults

7. ConporupieHue oOMOTOK yu-
pasreBns SMY

7+ Resistance of amplidyne
oontrol windings

8. PaGouee Hanpsmenme nemeit
BJIeKTpoodopyRoBanua (cM,
rabr, 2)

8. Working voltage of
electrical circuits (see
Table 2)

9, YmpapineHme BpameHHEM MIMH—
IeJa:
Spindle rotation control

a) paGouee BpameHme
a) working rotation

Tourn samepa | Mecro 3aMepa

Points of Measurement
measurement stop
504 ; 502 K-25

402 ; 408 K-23

VaMepeHUs MPOMBBOXETH I00Ye—
PEIHO TIpM OTHJNYEHHHX OTXOH=-
HHX OPOBOZAX HAR KJIEeMMHOR
KOpOCKe 3MY:

Measurements are performed
alternatively with outcoming
wires disconnected on ampli-
dyne terminal box

0I; - 0I,
oy - o1,
omy - Olll,,
0I¥7 - 0I¥,

Tloouepennoe Hamarme Ha
KHIKE IKY ; 3KY ; 2KY ; 3KY

Ml ternate pushing of buttons
1KY; 3KY; 2KY; 3KY

He mepee 0,5 Mom

not less than 0.5 megohm

He MeHee I Mom
not less than 1 megohnm

I820%10% oM
1820%10% ohm
2I00%10% oM
2100%10% onm
I820%I0% oM
1820X10% ohm
2I00X10% oM
2100%10% ohm

Hanpamnenwe BpameHMd [IKH-
AeJi NONKHO COOTBEeTCTBOBATH
CTpeJIKAM Ha OyJAbTEe yUpanie-
HuA (Oes Hamatmsa 3KY BpameHus
HE HONKRHO OHTE)

Spindle rotation sense should
correspond to zrrows on cont-

rol panel (no motisn when but-

ton 3KY is not pushed)

C@lﬂf/ e,

<f2£94@lzj2{;§

Ceertel

CosTlel

I30



[Iponosxenne

Continued
Yro nposepserca MeTon nposepkn LOEHO OHTBH Pesyasrar
¥hat is tested How is tested Required data Result
6) ycraHoBoyHOE Bpalie KR [loodepenroe RaxaTue Ha KHOINKY HanmpamieHwe BpameHnA T QJIXHO
4KY ; 5KY COOTBETCTBOBATL CTPEJKAM Ha -
nyxeTe (BpameRKe LOEHO 3a- <*k; ?
E<HYMBATBCA NIOCJE OTHYCKAHEA (EZ(lf}? 7 .
KHOICK) _
b) setting-up rotation Alternate pushing of buttons Rotation sense should corres-—
4KY; SKY pond to arrows on panel (rota-
tion should stop when releasing
buttons)
I0. Bpems TopmomeHEA TJaBHO- BpeMsi TOPMOEEHNA IMEHZEJLA TopMOEeHEE

T'0 OpEBOZIA
10. Time of main drive bra-
king

H3MEDAETCA CEKYHIOMEDOM

Time of spindle braking is Braking
measured by means of a

stopwatch

Topmoxen®e saEXTpONBHIATENS

OpOHU3BONUTCH

Braking of motor is perfor—

med:

IpH padovyeM BpameHAR HAXATH— TopMCXeHHEe LOJKHO OWTH HHTEH-
€M KHONKE 3KY ; CHABHEM, HO (€3 OPOBOPOTA WNHMH-
during working rotation by Zens B oOpaTHYW CTODOHY.
pushing button 3K¥; MaxcrmasbHOE BpeMA TOpPMOXEHRAA
IIpH YCTAHEOBOYHOM BpaleHUH He Ooxee IS5 cer

nocye OTNYCKAaHMA KHOIOK Braking should be intensive,
4KY wnm 5KY ; but without spindle rotation
during setting-up rotation in opposite sense

after releasing buttons Maximum time of rotation not
4KY or 5KY; over 15 sec

OTBOZOM DYROSTKH NepeRImYaTe-
J CKopocTedl IDR CKOpOCTH
IMAHLEJIA:

I25 o6/mumn

160 o6/Mun

1600 o6/mun

by handle of speed-change
gear at spindle speeds:
125 r.p.m.

160 r.p.m,

1600 r,p.m.

131



IIpogosnxe Hue

Continued
Yro npopepseTcH MeToz nmpomepxru Jomxego OHTH Pesymerar
What is tested How is vested Required data Resuit
i, Bupepzxa BpeMeHE IpH UeKyHIOMEpoM usMmepseTcs Bpe- 3,5-4,5 cek ;4; (34943’
VXCTYOEeHYaToM DasI'oORe MA OT MOMEHTa SamyCKa IJaBHO-
CHHEGEAA TO OPWBOXA IO MOMEHTA Hepe-
KJOYEHEA Ha COJBWYR CTyNeHb
BpalleHusA
11. Time delay with two-step Time from the moment when 3.5~4,5 sec

acceleration of spindle

I2, MuMmymecauf npomopor
3JEKTPOXBATATENS IJIABHOTO
OPEBOIA IPH NeDEKMOYEeHUH
CKopocTel

12, Pulse turning of main
drive motor when changing
speeds

13. MomHoCTBE XOJOCTOrO XO0La
TZABHOT'O OpKBOZA

13, Main drive no-load power

I4, IpaBWIbHOCTH PAGOTH KO-
HeUHHX BHKJwHaTesel# IRIC ;
2BIIC ; 3BIIC

14. Normal operation of limit
switches

main drive has been started
up to the moment when it is
changed over higher step is
measured by means of stop-
watch

[lepermo4enue CKOPOCTE MNEH-
JeJi OPOM3BONUTCA PYKOATKOH
no mnusneasHolf dacke, IIpo-
BepKY NDOUSBOEAT B 2-3 TOYKAX
IpR HEeOOHAUaHMM 3yGa Ha 3yC
mecTepeH ENHHAEABLREOR Cadrm
Spindle speed change is per-
formed by means of handle on
headstock. Cheok is to be
performed in 2 or 3 points
when gear teeth of headstock
do not coincide

Cranok padoraeT BXOAOCTYD
HE MEHee OfHOI'O 4aca Ha
BCEX CKOPOCTAX, HAYMHAA C
Huamel

Machine is operating for at
least an hour at no-~load
over whole range of speeds
starting from the lowest

IIpOBEPKY NpOUBBOZAT TECTEPOM
Op¥ BHRJNYEHHAOM BBOLHOM ap-
TOMATHYECKOM BHEKJNYATEJIE
Test is to be performed by
means of tester with main
automatio circuit-breaker
cut off

SIEKTPOLBUTATENDb MIUHAEA
LOJMXEH DPeBEePCHDOBATHCH HPHE
HenmonamaHEm 3yGa BO BHOQIUHY,
[lepron Kosedapud 2-2,5 cex

Spindle motor should reverse
when tooth does not enter

the spaoce. Oseillation period
2=2.5 sec

MOLHOCTE He ZOJKHE IPEBHEATH
3,3 KBT HA BCEX CKODOCTAX

Power should not exeeed 3.3 kW

over the whole speed range

CpadaTHBaHEe BHRIDYATENE R
JOJEHO COOTBETCTBOBATEH HEXE
opueeneHHof tadn, 3
Operation of switches should
correspond to Table 3

r's
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[IlporoaxkeHme

Yro npoeepseTca
¥hat 1is tested

MeTon nmpopepxn
How 1s tested

Continued
JoMRHO OHTB - Pesyxerar
Reguired data Result

I5, PadoTa ROHEUHHX BHRIOUA-
rexell, OrpaHNYMBAOIMX Oepe-—
MemeHme TOZBHEHHX ODTHOB
2B, 1B, BHC, 2BBC, IBBC

15. Cperation of limit swit-
ches limiting motion of mo-
ving elements ZBlHl, IBl, 2BRC,
IBRC, BrC

I6, Pacora GIOKADOBOUHHX
xogTakTop 3Bl, 2BHC, Bb

16. Cperation of interlock-
ing contaets 3RHI, 2BHC, BB

I7, EeCTKOoOCTH NpUBOXA LO—
Iag

17, Rigidity of feed drive

Hoovueperun HAE3E NONBHRHEN
Y3J0B HA KOHEYHHE BHKJDYATE-
bio’d

Alternative motion of moving
elements over 1limit switches

BuOOp NOEBAEHOTO OpraHA NO-
ga4qu, CpaCaTHBAHEE BHEMOYA-
TeJI1 NPOBEPATE BOJBTMETDOM
IO OTCYTCTBUX HANDAKEHUA HA
HEeM

Selection of feed moving
element, Check operation of
awitch by absence of wvoltage
on voltmeter

Ilpopepka IPOU3BOLKTCA IpH
IPOAONIBHOM NEepEeMEemeHn CToJa
Ha TPETHEM NOJIOKEHAM BApHA-—
Topa

Tegt is performed by moving
table longltudinally on

3-rd step of variator

lpu Haezge Ha KOHeyHH# BHK/mUA-
YaATeNE HOAEHA NPOH3OHTH OCTAHOB-
Ka ysJa. JerbReiimee palouee LBE—
KeHUe BO3MOXHG IOCJEe KpaTKoBpS-
MEeHHOI'O HAXaTES ®H0moK [4KY,
I2KY mnu I3KY (TomuoK B OODATHY®
CTOPOHY) ¥ NOBTOPEHHA IMEJIZ Ha-
Tp2pa TEPMHYECKOT'C peJie; KOHTDPOIE
ug Jamnozie 3JC

F7opus

When passing over iimit switah

the unit should s%top. Further
operation is pcasible after mo-
mentary pushing of buttons 14KY
and 12KY or 13KY (inching in oppo-
site sense) and repeating of
heating cycle of thermal relay.

Test by lamp 37

Jonxen cpaGaTHBATh TOJBKO COOT-
BETCTBYDURA BHKINYATEND

7 7epu

Corresponding switch should ope-
rate only
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[IponomxeHue

Continued
JTO npoBepseTCA Merton mposepkm LOMXHG OHTBH Pesyaprar
What is tested How is tested Required data Result

I8, PaGora yerpoificTea ToKo—
CTpaHuIe HUA

18, Operation of current 1i-
miting device

I9. Harpyska saerTponsurare-
JA NOLAaY IpR DepeMemeHKH
HOXBHRHHX OpraHoB. IIpE Hop-
MAJIBHOR pacdoTe 3JeKTPooGo-
PYACBAHUA Leperpyska ycrpa-
BABTCA CJIeCapaMu-CCOopIARAMH

19. Loading of feed motor
when moving elements travel,
With normal operation of
eleotrical equipment overload
may be removed by assembling
fitters

Harpysra cosgaercsa chnemuanb-
HEM TODMO3HEM yCTDOHCTBOM,
CRopocT® BpaneHus BJEKTD O BHE-~
TaTesd OONAYM N3MEDASTCA Ce-
EYENOMETDOM, HAI'Dy3Ka H3MEpA-
€TCA amnepMerpoM, CHATH BO3—
OYXIeHEE »JERTPOLBHTATEIS
nomad, OTK/IOYATE NPOBOXA

III4 .| I‘_dz Ha BJeKTpOIBATATENE
nogad, ¥ BRJOYATDH aMOEpMETD

B neme npomoxa 603 Ha KIeMM-
Huke H-21 BM Ha 9JERTpOnBU-
rareje mozad

Loading is created by a spe-
clal braking devioce. PFeed
motor speed is measured by a
stop-wateoh, and load is mea-
sured by an ammeter. Cut off
feed motor exeitation,
disconneot wires iy and m2
on feed motor and connect am—
meter in circuit of wire

603 on terminal K-21 or on
feed motor

YsMeperue npomsmogurcs mpu
Bpame oAy SJIEKTPOLBUTATENA B
00e CTOPOHH, Ha BTODOM OOJO-
XeHHm Bapmaropa, [Iposepserca
aMuepMerpom B nenn 603 npm
DONK/WYCEHHX OCMOTRAX BO3CyX-
OeHHA

Measurements are taken with
rotation of motor in both
senses on second position of
variator. Checked by means

of ammeter in circuit 603
with exoltation windings con-
nected

Usmepenme ycraHoBurmeiics

CEOPOCTH OpH H3MEHeHHH Harpysku

He JNOTEHO gpeBwmaTh 10%

I ~ Iy
( max min ).IOO%+IO%=

Imax
= (10,5%0,5)a

Fluctuation of stabilized speed
with load variation should not

exceed 10%
I - I )

S&‘L_E}ﬁ . 100%+10%=
Imax -

= (10.5%0,5)4

Tox Harpysku, KomeGanye
a B fasax

Load ourrent, Phase fluc-
A tuation
2,5
4,3
6
4,3
2,5

Tox HATpysKH HoskeH OWTH He
6ojice TORa B HEXEIPABEZEHHOR
radi, 4

Load current should not be
higher than values in Table 4
glven below

17
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lpononxesnne

Continued
Y70 mposepseTcs MeTon npoBepKH Ilomx#0 OHTB Peszynbprar
What is tested How is tested Required data Result

20, Craduausandsa TpPEBONA
nonavy

L&

21, BesEumHZ CKOPOCTH HoHa~
Y@ NpH HepeMEemeHMM OOLBHKHHX
OpraHoB

21. Feed speed value at mo-
tion of moving elements

22. Palora sJeRTDOIBAraTeNs
HACOCa CMa3KHR

22.0peration of lubrication
pump motor

23, Padora pBurartess JoHeTa
(TONBKO LA CTAHKOB C 34nHelt
croiixoit)

23, Operation of bearing
block motor (for machines
with end-support column only)

Busyaneao (0O KOMLIERTODPY
BJIEKTPONBUTATENA NOKAY) IPO-
H3BORAT HpPOBEDKY Ha HEpaBHO-
MepHOCTH Bpamerus = I[-5 no-
Joxenus Bapuatopa (TOABKO
NIpE OTCYTCTBUK NPHEKOB OOL—
BHXHHX Oprafos). Ocumuiorpad
BRJIDYAETCA Ha rAeMMH 603,

602 xaemmuura K-2I, ITlpomepka
ocrLIorpafoM OpCU3BORUTCH
Ha 1,5, IO, 20 » 30 monomeHu-
AX BapHaropa

Irregularity of rctation is
cheoked visnally (on feed mo-~
tor commutator) for positions
1-5 of variator (performed
only when no jJjumping of mov-
ing elements is noticed).
Oscillograph is connected to
terminals 603, 602 of blook
K-21., Test by means of oscll-
lograph is performed at posi-
tions 1, 5, 10, 20 and 30 of
variator

(IpopepKa NMDOM3BOLHUTCH HA B~
J¥y SAEKTDOLBUTATENA TOKAY
IpY TIOMOWY CEKYHEOMEepa Wil
TaxoMeTpa

Test is performed on feed mo-
tor shaft by means of stop—
watch or tachometer

llpoBepseTcs pacoTa BJASKTPO-
IBUTATEJIA HacoCa OpH Bpame-
HUM BJERTDOnBUIaTe]si WNHH-
Hesa B 00e CTOPOHH, KOHTDOJIB
BU3YaJIbHHI

Operation of pump motor is
tested visually with spindle
rotation in both senses

[lpy BRIWUYEHHHX asBTowarax IA,
3A nepermo4aAThH BHKJNYATENB
6II, KoHTpOXb BH3YAJIBHHH

Visual inspection with cir-
cuit-breakers 14; 3A cut in,
shift switch g

HepapHomepnocTs xona
He Oajee:

[ nonogenwe - 20%

5 noJoxerie - 20%

10 moxoxesye -
20 nonoxenme - 10%
30 nonozxegde - I0%

77 ¢ pues

Irregularity of motion

not over:
position I - 20%
position 5 - 20%
position 10 - 20%
position 20 - 10%
position 30 - 10%
AVAR
/ o
£ zero HyJepas
| line JHEUA
|

Ce et

CKOpOCTH NONBYM JOMEHH COOT-
BETCTBOBATH CKODOCTHAM, Iip#-
BeZEHHHM B Tadm. 5

Feeds should correspond to
speeds given in table 5.

[Ip¥ BEJUEHHOM aBToMaTe 3A
3JEKTPOIBArATEJNh HAcCOCa
noakeH padorars ONHOBpPEMeH-
HO C BJEKTDOABHTaTeJCM
NOAHIENA

With automatic circuit-
breaker 3A cut in, pump mo-
tor should operate simulta-
neously with spindle motor

IlonxeH OHTb pEBEPC BJIEKTDO-
IBRATATEJNA JOHETA

Bearing block motor should
reverse
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IIponouxe Ene

Continued
UTO NPOBEPRETCH MeTom mposepkm JOJEHO OHTB PesyapTar
What is tested How is tested Required data Result

24, Padora snexTponBUIATENS
oMy

24, Operation of amplidyne
motor

25, lipoBepaeTCA BHEEDPKKA
BPEMEHM INIDE BRJINYEHAR ION—
CBETKM OITHEKHK

25. Time delay is tested with
i1llumination of optical sys—
tem switched on

26, CooTBEeTCTBHE TeXHEMYECKOM
HOKYMEeHTauMy, OTHDpaBNgemMoil
€0 CTAHKOM, QaKTHYeCKCMY uC-
DOJMHEHED 3JeKTPO0SODyI0BaHUA
CTaHKA

26. Conformity of techniecal
documents sent with machine
with actual design of
electrieal eouipment

machine

llocaepoBaTenbHOE HamaTue
KHOnoK B6KY, 7KY. KomTpous
BU3YANbHHT

Alternative pushing of but~
tons 6KY¥, 7KY

Knomkolt I6KY sruwvaercs mom-
CBETKA ONTHKH

Illumination of optical sys—
tem is switched on by button
16KY

TmaTe bHHEM OCMOTPOM IPOBEPH-
2TCA COOTBETCTBIE TEXHHNUYEC-—
KOH IOKYMEHTAIME, OTIpaRIge-
#off co crarkoM ( DYKOBOZCTBO
2JIEKTDOCXEMH, 3KT IDUEMKH
3.18KTDOOCOCYLOBAHUA), DAKTH—
YECKOMY ACHOJHEHMD SJIEKTDO—
000pYIOBaHuA
Technical documents sent
with machine (service manual
1 electrical circuit dia-
‘Tar. azcceptance certificate
ical eguinment) is
T conforaity with

esizgn of machine

OJIEKTPOLBUTAaTENb N OJREH
BRIDYUTHCA ¥ OTKANYUTECH

Motor must be switched on
and off

BupepRKa BPEMEHN IIPH BKOYE~
Huy onTyka 30 cexkis5%

Time delay with optical
system switohed on 30 seci5%

TexHNYeCKanA LOKYMEHTALMA,
OTIPABIAEMAA CO CTaHKOM,
LOJEHA HOJMHCCTER COOTBETCT—
BOBATh (PAKTUYECKOMY HUCHOI-
HEeHHD SJEKTPOOCODYNOBAHUA
CTaHKa

Technical documents sent
with machine should be in
strict accordance with so-
tuzl performance of machine
electrical equipment

Fote. Wire colours should conform 0 %She
fellowing:

rod - %0 a,e, cireuits:

i

black — power sircuits:

hlue -~ d,o, elrcuitc,
M OXEeMa. Witre cross-sectlion - zcooriling &s
diagrams.
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Tatamsa L

Table“#
Haymernosanue Tun MoumHoCcTs, KBT Cxopocts, ©6/MER
Description Type Power, kW Speed, r.p.m.
SAEKTPOLBUTaTens ENEHASNA A02-52-6 /4 CI 4,5/6,7 970/1470
Spindle motor
SaeKTpOZBMraTens macoca  AON-II/4 C,12 1400
CMa3KK
Lubrication pump motor
OmeKTpOARUraTens NOEETa  AGL-12/2 0,27 2800
Bearing block motor
anexrTporrurarens oMY SMY-SOA3 4 3000
(zcrpoex B SMY)
Amplidyne motor
{built-in amplidyne)
DAEKTDOMAIVHHENA YOUANTEND
Amplidyne
JIEKTDOKBUTATENs NOZauu  [I5CT-42 2,1 500
"D BCYPUSHRHM TAXOTGHE~
~—DaTopoM
Feed motor with buili-in
tachogenerator
Telaung 2
Table 2
HES BAaMEpAETCH E k ?
nt perfsrmed Pon ok WUk, B ;

Voltage, ¥

I S s

PR e ]2 UL COnieein . 36
Iightiﬁg aimang b
LCC-10S UnT AMRAMANSCKOE TomMoRanse — b
Dynamic braking
202503 528 BosOymutonne Taavi e a1 o — 2040
Tachogenerstor exeitation
d8I, J82, 183 Kiemmu {luTeHKRe CTACWIKZATODS ~ 380
STaCHIns, Stabilizer supply
Stabilizer
terminals
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TaGnana 3

Table 3
Bua paGorw BurnnvareRs nepexianyeEns cKopogTeil
Operation type Speed change switch
IBICa TBOCG 2BIC 3B0C
VMnynscarft nposopor - + + -
MNRHAEN A
Pulse turning of spindle
Nlepsas crynews U + - + -
Pirst step .
Bropas cryneus M + - + +
Second step
TaGmana 4
Table 4
NoxBREAEYE y3en Tor, a
Current, A
Movable unit
nozaya CHCTPOE mepeMeuneHune
feed Xapid motion
BRI RP, .5 10,5
Unuazens 3,5 7
Spindle
Croxn ( Bzons) 4,2 8,5
Table (longitudinal)
Crox ( nonepek) 5 92,5
Table (cross)
Tadmrma 5
Table 5
k crynenn Cxopocrs, 06 /MuH ¥ cryneru CxopocTs,06/MUH [Ipnuevanne
Step No. Speed, r.p.m. Step No. Speed, r.p.m, Note
I 2,1 I7 84
2 2,7 I8 I06
3 3,3 I9 133
4 4,2 20 167 Tonycxm
5 5,8 21 2I0 Zna sKcnopra +5%
6 6,7 22 265 O0NYHOe ucronnenre +I0%
? 8,5 23 335 Tolerances:
8 10,7 24 420 for export make i5%,1’01‘
9 I3,5 25 525 usual make %10%
10 16,7 26 665
II 21 27 835
I2 26,5 28 1060
I3 33,5 29 1330
14 42 30 1670
I5 53 Bucrpoe . 3200
16 &7 nepemMeLenve

Rapid traverse




”

Ha ocroBamuu OCMOTDA ¥ NPOBEJEHEEX HCHOHTAHMN

' BNEKTPOOCCODPYZOBAHUE CTAHKE NMPN3HAHO POZHRM K

‘\\

On basis of inspection and tests carried

out, the elcct?ical equipment of the machine
SXCHNyarannu is hereby accepted as fit for operation.
-
Discharged by: /téf/
Macrep snexrpouexa ﬁ
4
Foremsn of electrical shop (UOhEMCB)
(signature)
Hanazuux snekrponexa / é >_/L{/ )
Fitter of electrical shop /(HOAHHCLO
(signature)
Npunsann:
Accepted by:
Macrep OTK
Foreman of Inspection Departument ( noznucs)
(signature)
HavanseEk oTzeaa
TEXHHYECKOT o KOHTpONsA
Chief of Inspection Department ( mozmues)
(signature)
" "
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Pnc. 40.

WoHrazHas cxeMa nmamemnm k¢ I
I. Mosrax npomrssoanrs NpOBOIOM ID, Kpoue
Mecr, YRa3aHHHX 0c00o,

2. lBer® waonnuui NMpOBOAOB.

3.
4.

6

' HOBKOH Ha UX KOEUax XNODBAEMIOBHX TPYOOK |

@

NpoBOZ&, 0G03HaYEHHHE EMDHHME IMEEAME
( HE3BECHNO OT Howepa) - UePHNH (DO~
¥e 129,120), .
ApOBo2a, 0G03HAYEEHHE TORKMMY NMENSMH:
 I-299, 710, 7II - wpacuud, 300-799 -
cunmit, '
Oxonnesanue Nox BHET-NETAR,
Mexny xByMs npoBoZamE, NORNDUSHHHMW OOX
OZ¥H. BUHT, TNPORNSZHBATH Wakcy nos. 6, 7,
8, 9, (CM. CTenWPEKEUED) B COOTRETCTBHK
Cc IMaMerpoM BRETS,
lyukE poBOZOB B MecTax MOBODOTOB M HA
PSBEHX y4YapTHRAx vepes Raxzke. 200 uu
38KPEITNTD CTREKAME (CM. YeDTex), -

Fig. 40. ¥Wiring Diagram of Panel No, 1

1.

2.

B ciyvae orcyrcrBms nmpoBOZOB ¢ MIOAAMmMEH
Tpedyenoff pacOBETRY AONyCEAETCH IpON3BO~-
ZMTH MOHTAE OZFONBETHHM NPOBOZOM C yCPa—

JRa38HHOTO B II.2 nBera ANEHOR 20 MM.
Pazuyc uarua npoBozor He uemee rpex
IMAMeTrpoE NpoBOZa. B

Ing 5RCMOPTHOTO M TPONHYECKOrO HCHNONHE-
HEA NPUMEHAPDT NPDOBOZA TE€X X THIOB TOAB-
KO B 9KCNODTHOM ¥ TDOMAYECKOM HMCIONHEHN-
X,

lyuxr OpoBOZOB MpE HEOCXOAUMOCTE KpemuTs
K TAHeIX CHOGaMM, HCNOAB3YH NOXOCY

mos. II. Iipx aToM MecTo cpeaoB MOKPHTE
GecLBETHHM NaNOR-7axoM, OTBepcTusa Ha
naHenw ANA KPEUACEWA CKOO GBEDANTH M
Hapesars MO MeCTy.

Wiring to be performed with lead I,
except specified places.

Colour of lead insulation: lesads, de-
signated with thick lines (independent
of No.) - black {except Nos 129, 120);
leads designated with thin lines:
1-299,710,711 - red; 300-799 - blue.
Terminating under screw - loop.

Washer I, Nos 6, 7, 8, 9 (see spe-
cification) to be set between two
leads connected to one screw in accor-
dance with screw diameter.

Lead bundles where they turn and at
equal portions through every 200 mm

to be walamped with couplings (see
drawing).

If there are no leads with insulation
of a required colour, wiring is allowed
to be effectéd with single-colour
leads, provided their ends are fitted
with 20-mm long vinylchloride pipes
of the colour indicated in Ig-2.
Radius of lead bend to be not less
than three diameters of the lead.
Leads of the same types to. be applied
for export and tropicalized make of
the electrical equipment.

‘If required, lead bundles to be clamp-

ed to panel with clips, using strip
I II. Thereby, cut off spots to be
coated with colourless varnish. Holes
on the panel to receive clips to be
drilled and cut to suit clips.
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TOCT 6323-71

e paHft

CremaprKanas Specification
los. gggﬁga— Hanmenonasne ﬁg.gggo [lpamevanne: { Ttem .gznll- Name oty Note
11 1B Tposox MBI'TOCT 5 M  Lser chuait 1 IB pesa IBI? Sm Biue
6323-71 ‘ GOST 632371
2 B Tposox, MBIZ 60 lIseT xpac- 2 OB Lead IBIY 60 m Red
T'OCT 6323-71 2121 GOST 6323-71
3 B Cm, Tadaany 20m IBeT yep- 2 IIB See Table 20 m Black
HHit 5 T Leaa 1% 2m Green
4 - © . IB GOST 6325-62 _
5 - IB Ilposoxn I 2 M Oser 6 - Washer 3600 2 See Table
TOCT 6325-62 3enenuit Vi - Washer 4600 5 See Table
6 - aitéa 3600 2 Cm, Tadaany 8 - Washer 5600 25 See Table
7 - Hlaitda 4600 5 CM, TaGaamy 9 - Washer 6600 15 See Table
8 - llaitéa 5600 25 Cm. TaGamy 10 - See Table 8.1 m
9 - llaitéa 6600 s Cm. TaGaamny 11 - Strip 03x2 0.8
0 - CM. Tadmany 5l m : GOST 1489-62
II - Tlonoca 03x2 18 M 12 - Screw M3x8 10 See Table
TOCT 1489-62 GOST 1489-62 ;
2 - BanT M3x8 ) Cm, Tadnaiy 13 - Washer np3H65T 10 See Table
, TOCT 1489-62 ‘ GOST 6402-61 _
13 - Uafida mp3HE5T ) CM, TaGamny 14 IB Lead HBI® 30 m Black
TOCT 6402-61 GOST 6323-71
I4 IB [Iposox mI® 3¥m  lser
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Puc, 4I. MowraxBas cxeMms naHenm ke 2

I. NoHrax TDPOMSBOAMTE IIPOBONOM HBID,
RpOMe Mec®, yKaBaHHHX 0C000.

2. llozson NpoBOZOB K NTENGENbHOMYy Da3ne-—

¥y B Npou3BOIUTE NPOBORAMH HMBI‘-O,‘?SE
u IT'B~2,5"

3. lser usoaAuuM NpOBOAOB:

ApoBoJZa, 0C03HAYEHHHE EMDHHME IHHAA-

MU ( HE3aBHCMMO OT HOMEpa) - YepHHil;

npoBoZa, 060SHAYEHEHE TOHKNMM JNMEMA-

up 00I-399; M4;073;19;010; 7}Qg?lT -

KpacHu#t, 400-799 (kpome 718;711; 712)

- cHHMA; "3" - 3enenwii (xearo-zene-

- HHH) . '

4, lposoma, upyumue k P ycunmrensHoro

' G10Ka CBA33TH, 0CECNEUNB CBOGOAHOS
orkpuBaHue YE.

5. Oxonmesanue npoBoZos nox 1B - nerxs,

nox IMBI' - nysenas neras.

6. MexAy IByMf NMPOBOZAMH, MOAKADYAEMHMA
OZ OZMH BUHT, NPOKJIAZNBATh EalCy
108, I4 (oM. crnenuduramum) .

7. Nlyyk# NPOBOZOB B MECTAX NOBOPOTOB M
‘Ha PaBHHX YyyacTKaX vepe3 Kax7He

. 200 MM 3aKpenmTsr CTAKKAMH, ‘

8. B cnyyae oTcyTCTBHA NDPOBOAOB,yKAa3aH-

HHX DACLBETOK, AONYCKABTCH NPOM3BO-
_AHTH MOHTAX OZHOUBETHHMA NDOBOJANH

¢ yOraHOBKOf Ha MX KOHOAX XNOPBHHHA~
NMOBHX TPYOOK COOTBETCTBYyHHEr0 IIBETa
anvEOD I5 - 20 MM,

9. Pazmyc usruGa NpoBOZOB He MeHee Tpex
INaMerTpoB NpoBOJAA. .

I0. Npn koxTpOZE MecTa NaitRM NMPOBOZAOB
NOKPHTP HanoH-nakom I'OCT 5236-56
nw6oro nBera.

II. Ins SKCHODTHOTO M TPONMUECEOTO
HCTIONHEHN) TMPHMEHANTCHA PESHCTOPH R
NTpOBOZA TEX %€ THNOB, TOARKO BKC-
NOPTHOTO ¥ TPONMYECKOT'0 HCHOXHEHUSA,

I2. [yyku NMpOBOZOB MPH HEOGXOAMMOCTH
KDENATH K Nagen# CKOGaMu. OrBepeTHs
InH KPEMIeHHWs CKOG CBEDANTH M Hape-
3aTh N0 uecry.

1.

2,

7.

8.

Fig. 41, Wiring Diagram of No. 2 Panel

Wiring to be performed with lead IIBIY,
except specified places.

Lead input %o connection plug ¥b to
be effected with leads IIMBI-0.75°

and II'B-2.5"

Lead insulation colour:

leads designated with thick lines

(independent of No.) - black; those
designated with thin lines 00I-399;
4; 07;.09; NOI0; 710; 711 - red;
400-799 (execept 710; 711; 712) - blue;
w3 _ green (yellow-green).

Leads going to IIP of amplifying block
to be bound, thus ensuring free open-
ing Yb.

Terminating of leads for [IB - loop,
for [IMBI'-tirned loop.

A washer to be provided between two
leads conneoted under one screw 1t.14
(See specification).

Lead bundles in places where they
turn and at equél portions through
every 200 mm to be fastened with
couplings.

If there are no 1eads of colours in-
dicated, wiring mey be effected with

i gingl amcal ok leam,_.pnou;.ded.—tbe-l-rs—-————

10.

11,

12.

ends are fitted with 15-20 mm length
vinilchloride pipes of a respective
colour.

Radius of lead bending to be not less
than three diameters of a lead.

When testing spots of lead soldering,
coat with any—coloﬁr varnish to

GOST 5236-56.

Export and tropicalized make leads and
resistors of the same types to be used
for export and tropicalized modifica-
tions of the electrical equipment.

If required, lead bundles to be fas-
tened to the panel with clips. Holes
to receive clips to be drilled and

cut to suit clips.
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Specification

XapaKTepHCTREEA NPOBDAOB (¥ nos. cu. cneuudmranmum)
Lead Characteristics (It., No. see Specification)

Coeuadaranns ;
ll03.{ 0Go3mavenne Hanmeno- Konmn- | lpamevguie Item] Symbol Nane Q-~ty Note .
BaHAS 4eCTBO ' -
5 1 OIB Lead OI'B-2.57 'm  Black
I II'B Oposox IMI'B-2,5 I M IBerT GOST 6323-71
TOCT 6323-71 : YepAHil > B Lead [IB-1.5° I Black
2 B liposox IB-I,5% I m Iper GOST 6323-71 :
TOCT 6323-71 YePHHH 3 B Lead ﬁB—I o i0m Black
3 B lipopox MBI IO m [ser GOST 6323-71
' TOCT 632371 9epHH 4 B Lead OB-ID 20 m Red
4 B Mpoox MB-I® 20m  Ilmer , GOST 6323-71
TOCT 632371 KpacHH 5 B Lead IIB-1%° 50 m Blue
5 1B Iposox MB-I® 50 m  Iiger . GOST 6323-71
T'OCT 6323-71 CRHRT 6 IMBT Lead IIMBI-0.75% 4 g Red
6  IMBL liposoz User TYKOMM 535139-55
IMBI'-0,75" 4 M+  KpacHHi 9 IIMBT Lead IIMBI-0.750 1a Green
TYKOMM TYKOMM 535139-55
535139-55 8  IMBI  Lead IMB-0.757 8 m  Blue
7 IMET [Iposox Im UBer TYKOMM 535139-55 _
IMBEr-0,75° 3eJeRHit 9 MIT-2 Resistor 2 W, 1 R763
TYKOMM 6.8 kohm \
535139-55 10 MIT-2 Resistor 2 W, 1 R760
8 IMBI' [Iposox 8m IBeT crunit 560 Ohm
IMEr-0, 75" 1 - Coupling 50
TYROMM 12 - See Table 7.5 m
535139-55 13 - Strip 0.3x8 0.8 m See Table
9  MIT-2 Pesucrop 2 BT, I R 763 14 - Washer 5600 20 See Table
6,8 KoM o A5 e Screw M2x8010 1o See—Debic
T0 WIT2 ™ T Pés@etop 2 BT, I RS ’ © GOST 1489-62
560 om 16 - Washer np,3H65T 10 See Table
I - Craxra 50 GOST 6402-61
112 - Cm. Tadmnry 7,5 M 15 PUATKY- Socket 1
I3 - llomoca 0,3x8 0,8 M  (m.Tabanny -20-3
4 - llaiica 5600 20 M. Tadumuy
115 - BrET M3x80I0 10 (M, TaGRIy
TOCT 1489-62
6 - llait6a mp.3HEST 10 (M. TaGIany
TOCT 6402-61 ;
I7  PUATKY-20-3 THeszmo I

lloz, I3

{chonnenne Hos. I2 Moz, I4 fMos. IS, I6
Make Ite 12 It. 13 It.e 14 It. 15, 16
Tponrvecroe Crexnorkans JICE Jlenra Nlokpurue H9xP Hoxkpurre K99xP
Tropicalized 0,2x20 TOCTIOIS6-62 03 TOCT 2208-49 TOCT 9791-61 TOCT 979I-61

Glass fabric JCE gggiPOCT I019-47 Coating H9xP Coating K99xP
- GOST 9791-61 GOST 9791-61
0.2x20 GOST 10156-62 (3 GogT 2208-49
JB2 ¢osT 1019-47
| JreIOpTHOE Snexrporapror BB Xecrs Gemas 03 Mloxpurue H9xP lloxpurne L9xP
 Export 02x20 T'OCT 2824~60 TI'OCT 53I3-54 TOCT 9791-61 TOCT 979I-61
Coating [[9xP
06 sHHO® Electrocarton 9B Tin plate 03 Coating HOXP GOST 9791ES;P
WS LD OB m 531354 7 1-61 fiokpuTHE
Industrial 02x2C GOST 2824--60  GOST 5313-5 GOST 979 TOCT 979161
‘ Coating [[9xP

GOST 9791-61
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Puc. 42. MoHragHam cxeua anerrpomxads CYC-I0

I. Momrax mexny nanengmu snexrpomxaQa
BHIOJHNTE UPOBOZOM [I'B-IY s Epome
MECT, yRaBaHHHX 06000 ( MpoBOZA 735,

742, 748, 760, 765 BHmONEMTH BIIBI3~

0,757 R

2. PaMy 3a3eMauTs nposozom HMC-ID,
NpoBozZa 06BA3aTes yepes 200 uu.

3. Mormrax k naumourauw INC n 2JIC BHNOA~
HUTH npoBozom {IMBI-0 "5

4." IBer m3onSOMH npoxonon:
p0B0Za, 0603HAYEHHNE RUDHNMH NHHH-

MK, (HEB3ABUCHMO OF paaMepa) - YeDHHR;
TpOBOAa, OCOSHAYEHHHE TOHKWUMU AMHUAMY

% 00I - 299, - wpacmuit, ¥ 300-799 -
CHHKY B "3" - zenepHH.

5. OkomuesamWe NpoBOZOB mox BUAY ~
JIyXeHas nevnasd.

6. Nlyuxk¥ mpoBOZOB PaBHOMEDHO NEepeBA33TEH

KanpOHOBHMA HETHKAMH,
7. Tpu orcyrcrsum mpopozos ¢ w30NAUMEH

TpedSyeMcli pacuBeriu ZONYCKEBTCA Npo-
WSBOZWTE MOHTEX OXHOLBETHHNMH npoBoza-
MU C yCTBHOBRO{ Ha WX KOHUSX XAODBE-

" HHIOBHX TPYGOR ImuHOH# I5 - 20 yu CcooT~

_BeTrcTEYDmEro nmera. ..

8. Ilns sxcnmopTHOro M rponmwecxoro HC[ION~
HEHNA NPUMEHADTCA Te Xe TMIW TPOBOZOB

TOJBKO 3KCHOPYHOI'O M TPONRYECROTO
MCNoJHEeHNA,

9. Ha HWITHPE MTENCEeNLHRNX P8B3HEMOB Hazer:s

[ONNXIODBUHMIOBNE TDPYOGRE. ZImHOH
I5 mm.
I0. Ha BusozEnx KOHNax:

CI-4, C2-4, C3-4, CI-6, C2-6, C3-6,
JIT, 112, nI3, NI, 12, 13, 608, 604
C ZBYyX CTOPOH HAaZeTs HAaKOHeRHE;
I5I, 152, 153, 141, 42, NL3, N1z,
N22 ¢ ozHO#t cropoHN Harers EuHOHEQ—
R¥K;

JI2I, X¥22, X123, XII3, JII2, IIII co

CTODPOHH, TPAHCHOPNATODA HAZETH HAKO-
HEUHUK;

12T, J22, 123, 603, 602, :3_, 526,
628, 60I, 608, 434, 412, 1T.C. II122,

123, n1i2, JIT3, A1II ¢ ozmc* ST0pO~-

HH HajleTs HAKOHEYHEK,

Fig, 42. Wiring Diagram of Blectrical Cabinet CYGIQ

1.

10.

Wiring between vanels of the elec-
trical cabinet toc be performed with
lead IIB-18, eXxcept specified places
(leads 735, 742, 748, 760, 765 to be
carried out BI3I3>-0.759),

Frames to be earthed with lead HmC-ID,
leads are to be bound through 200 mm.
Wiring to valves LIC and RIC to be :
effected with lead IIMBI-0,750 N
Lead insulation colour: )

leads designated with thick lines
(independent on size) - black; leads

designated with thin lines Nos 001~ v
-299 - red; Nos 300-799 - blue and
1130 - green

Termination of leads under the screw ~
tinned loop.

Lead bundles tc be uniforzly bound
with nylon threzds

If there are nc leads wit:z
of a required colour, wiriag may be
carried out witi single-cc_our leads,
provided their ends to be itted with
vinilchloride ypipes of a respective
colour, 15-20 mm long, -

insulation

Same type expocr: and tbo;i:alized-

‘make leads to :t= applied f:r export and

tropicalized zoiificatibr ¢ she elec-

trical equipmre:z

Pins of plug c:zzectors t: e provid-
ed with 15-mr _:z¢ polyvizm=lch >
pipes.

On output ends:

Cle4, C2+4, C3~=, C1-6, C2=3, C3-6,
I, M2, o3 . I2; I3 2283 604

put on tip at t:ti sides; s
J5I; I52; JI53s I4I; I42; 143: I2; L2 «
I22 put on tip zv one side: i ”
JIRI; II22; IIZ3: JII3; KIZz: IIII T ,
put on tip at tzz side of --= transfor- N  J
mers; .

J2T; IR2; NR3; 503; 602; 60%; 6264 »
628; 601; 608; «34; 4123 721 D122
JI23; JIIR;MI3; IIII put <n tip at

one side.



¥ Je Mapra u X Mo Mapra #
KOH~- npo-jceueHue KOH- npo-~ ceueﬂue
TAaKTa| BOAS TaKTa! BozAg
Con- | Lead iGrade Con~ | Lead!Grade
tact |No., {and tact |No. |and
No, section No,. gection
I 60I re-2,57 1 60I MI'B-2,50
2 602 1rp-2,5% » 608 II'B-2,50
3 C3I mr-2,59 3 742  BIIBI3-0,759
4 €32 m's-2,50 4 735  EIBI3-0,750
5 C33 MmMB~-2,50 5 506 [I'B-IB -
6 6 402 TIB-10
7 ? 43% II'B-1B
8 8 508 II'B-1H
9 605 II'B-I0 9 438 [TB-IP
I0 712 1rB-1° I0 173 mre-10
II 713 mre-19 11 172 mrE-I0
12 714 mrB-1° 12 171 mB-I1°
I3 603 mB-1" I3 440 mrp-1©
14 I4 407 1TB-I0
I5 PE3 ImB-1° IS 4I7 MrB-I1°
I6 PE3 mIp-I° I6 424 1mrB-I°
17 17 430 [rp-Io
I8 I8  I54 TB-IY
I9 626 mrB-2,57 19 502 rBE-IC
20 628 1rB-2,58 20 504 [TB-IC
. o R
] e Mapra n ke e Mapra n
KOR- Mpo-~ |[ceveHne KOH- po-~ |ceyerne
TaKTq BOZAa TaKTa BOZa
Con- [Lead |Grade Con- |Lead {Grade
tact (No. and tact |No, and
No, section No. section
I pe- [T'B-IP I8 403 1rB-1°
 3eps. I9 407 mrB-1°®
spare 20 409 II'B-IC
2 102 mre-1° 21  4IS [TB-ID
3 104 ITB-I° 22 417 mrB-ID
4 106 ITB-IF 23  4I8 IIB-IO
5 110 mre-I-° 24 421 MB-I D
6 114 [IB-I” 25  pe- .[TB-I U
7 II8 MIB-IP Py
18 124 [rp-I1o 26 748 BIBI3-0,750
) 126 [TB-I° - 27 760 BIIBI3-0, 755
10 144 [I'B-10 28 765 BIBI3-0,750
II 132 ITBR-I7 29 434 1rB-I
12 137 Mra-10 30 472 TTB-I
I3 142 HTB-IY 31
I4 152 mrB-I1@ 32
I5 153 IB-I® 33
16 401 [TB-ID , 34 32 HI‘B-Z,SD
I7 402 TI'B-IB LSS J22 I]I'B-Z,Stl
}



