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; : j_prec:.saly than'by"_har.; wif;h Lrbu
/ ular effort and, much more ra p3 ALy Bu;.notfal;.machiﬁs
i t ols perform.yreclsion weﬁk. ‘Some, by Bhein nature,

‘only for rough work, removing large chunks of metal and leav1n8{ o
to be smoothed ami

B elatlvely-rough surfaces which are, latex :
if»fbrought more closely to 81ze:%y-other'machine tools babtar f'gf
su:.ted to fine work, ‘ - R
- L Some machine tools are 200 feet or more in lengtb, - e.g.v~
; ”sPeclal utransfer machines™ which perform a whole series of

'“iOParatlons in timed sequence.z) Others are small enough to be

}carrled by one man. P o
Some machine tools require great skill to operate. Obhers [57773
are semi-automatic and require only that the operator load tihe j;
work into them, press a button or move a lever, and they de the
worx without further direction. Still others are so completaly e
~1ndependent of human SklllB%:;hat, by virtue of what are called
‘automation devices and(numerlcal control -~ to be discussed
later - they can load tbemselves, start, perform their fnnctionq MQFE;
'-stop, and unload, and can repeat the cycle of operations until :
'st0pped by hand or until the supply of workpieces is exhauste&.'ga
o Some slowly fashion massive pieces. Others handle light .
awork, pedducing it in but a fraction of a minute. Some machinoa
bave a light, dellcate touch and can drill a hole, crosswise,
‘through 2. human halr. At the other end of the scale stand the
buge forging presses, the so-called "elephant tools" that cean ?i
v’_;zaxert & squeezing force of 50,000 tons and are used for produc-;"..
5138 large light-metal forgings for the airecraft industry. ‘ ﬁ \H
g It is eviaent, then, that size aud weight do not help much:iﬁﬁi
nﬁ91§§51iylng machine tools. Nor does the machine's product
lp to classify it, fbr the samé result nay orten be qb";
ng;i i::glzzv::i d;fferent basic types of machine, It is
088, and: how it does it, that talls D.a"' )
‘5-1'4@ Ofa machine ik dse. o s




Machine tools are thu backbone of the metalworking indust-

without which no other machines could be made, and ¥hey are
the only man-made objects capable of reproducing the‘SG%Vas' in
fact there is scarcely anything pesade for the use of maa’ that
does not owe its existence, directly or indirectly, to the ma=

chine tool.5)
; Notes:
1) which are, later, to be smoothad and brought more closely to
size — ROTOpHE [O3ZHES AOAXEH OHTE OOP30OTAHH H3UiCTO B AOBE-
ZEeBH Ji0 O0Jee TOYHOI'O0 padluepa
2) in btimed sequence - gogggcquwaBBOE N0 BPEMEHH nocneao?atelb-
- 3) still others are so completely independent of human skill -
1peTed HACTOIbRG HE 3aBMCHE OT MAcTepCTBa 4eHOBERa
4) Nor does the machinets product help — ¥ NPOAYKLIAS CT3HKA
TaKXe HE IIOHOI'A6T .. Eaumafuqecxaﬁ KEBEPCHS)
5) that does not owe its existence, directly or indirectly, to
the machine tool - UTO, NPAMO KAW KOCBEHHO, HE OHIO OH OQUH—
88HO CBOMKE CYHECTBOBSHHEH CTAHKY.

Words and word combinations to be remembered.

irection - YKasgHUe, HMHCTPYyKUMSA
tc fashion -~ npusaBaTer GopMY NYTEM 0O6PAGOTKY
fine (work) ~ TouHas (o0patoTka);(padoTa C MBIHME JOMYCKEM!)
to bhandle - 00padaTHBaTh
lever - pHuar
to load - 3aTPyEaTh to unload - pasSrpyxaTh
machine tocl =~ CTaHOK
semiautomatic machine tool - NOJY8BTOMATUMUECKUY CTAHOK
transter machine -~ &aBTOMATMYECKAA JMHAAR
numerical control -~ OHHPPOBOE NMPOrPAMMHOE YIDABAEEUE
to operate = JYNpaBlIATh
to perform (an operation) - BHNOJHATH (onepamnun)
power-driven - C HEXAHARUYECKHM NDPUBOAOM
precisely « TOYHO
rapidly = OHC?DO
rough (work) - 4epHOBas (pabora)
skill - yMeHHE, MaCTEDCTBO

smooth = pOBEHE, TAAREKI; ClNI3%¥BaTh, 0CPAGATHBETS RANMCTO

to suit = DOZXOAMT:, COOTBOTCTBOBATE
4



tences and translate them.

11, Give the nouns corresponding to the adjectives and traunslate
thems

precise, rapid, nabural, rough, long, skillful, direct, independe
ent, human.

1};. Look through the text once more and find equivalents for:

HEWHOTO TOUHES, USM BDYURYD; BHIIOAHAST TOUEjL pateTy; A0Bo4eHa
Ko Gonee TOYHOTO pa3Nepa; HARATH KHONKY; 063 Zarpreinyy yhasammil
nn(poBoe HPOTDAMMEOS YNpaBIGEME; 8amaC 3arcTOBOK; BCETO ANEL 32

AOJNN MUEYTH; CCHOBa MeTannoofpadatuBawmefl NDOMHMENCHEEOCIN; NPTMO
UIH KOCBEHHO. |

IV. Insert the proper Infinitive, state ifs Tunciion and tran-
slate the sentences.

S . B
2rten oy ¢ V s
c%to be carried, Ac bgvused,)to load, tO,ODePa§&;4€0 be
loaded,ﬂto press,dﬁ@'kandle,pto EX6L G .

q’] Y}] '\ BRI, e ST G e
1e The work ... inte the machine~toecl is s circular cazling,
2. Antomation devices can handlie pieces which are toc mo:u .ve

1R 5
cee by a man. |
3, Some machine-tools require great skilly ... suck a machinew
tool one should acquire proper knowledge and experience.
4, Our new la@bgoratory received machinery ... for preciel.n work.
‘B¢ ese light work, some machines have a light, delicaie Houch.
6., Our country produces huge forging presses which are large
enbugh eo. a squeezing force of 50,000 tong.
7. The operator only has ... a button ... the work info the aubo-

matic machine.

ian

¥, Answer the questions.

1. What is a machine tool?

2. What sre the three main advantages of a maechine tool?
3. Do all machine tools perform precision work?

4, Of what size are machine tools?

5. Is it equally difficult to operate different machine tools?
&



at are the functions of an operator when operating a semi-
sutomatic machine %ool?

7, How much btime does it take a machine tool to fashion a work-
piece?

8. Where are buge forging presses used?

9, Are machine tools classified according to their size, or
weight, or product?

10.Why are machine tools considered to be the backbone of the
metalworking industry?

VI. Retell the text.

"VYII, Make a written translation usi
10 min.

Ever since Roman times, man had known of the power energy
of steam, but it was only after the proper machine tool had
been built that an engine could be made sufficiently steam-
tight to put that power to work in driving machinery.

1t was the steam engine that brought about the Industrial
Revolubion that led, eventually, to our present high standard

nz a dictionary.(time limit

of living and to the production of immense quantities of goods.
Yet the prectical development of the steam engine by James Watt
had to wait upon the inveution of the boring machine (a machipe
tool) by another man. And even as we stand at the beginning of
the Atomic Age, it is well to remember that neither the originw-
al splitting of the atom, naor the subsequent developments to

apply its energy to man's use could bave been achieved without
wachine tools to make the necessary equipment.

VIII. Make up a summary of the above text.

/ 424ageakp Q¥74
§2. THE LATHE. \/ ppl

(The metal-~cutting lathe is the oldest of all standard ma-
chine tools. More types of operations can be performed oa it
than on any other machine. According to the shape of tool em-
ployed, the way in which it is mounted, and the direction and
the rabte at which it is fed to the work, it is possible to pe
Yorm s wide variety of operations,{e.g
ing, facing, ete. | o

These are only a few of ths many operations that cun

§ turning, boring, drili-



APVEIR =2 s ppofecs 10K CF S/ t0n
{
,,,—-;:;SQZS&Ln the “engine lsthe", go called because the

F
.iest types were driven by steam engines.

There arz other types of lathes that vary in their ability
+o perform work sutomstically, ranging up to the sutomatic

screw machine which, as its name implies, is ful_y automatic
in operation.

!JCI

L3]

Cyathes are made in a wide variety of designs and sizesq)a

nevertheless, every lathe consists essentisglly of a bsd, head-
stock, tallSuOGk and carrlagetg

The main castlng of an engins lather ahor&zantalmember
called a "bed" azuPlaned sirfades’on top of the bed, cslled
"ways" aor "vees", alléﬂ-the headstock and tailstock and g&lde
the carriage so that it moves longitudinslly parallsel to the

axis of the machine.(|A chip pen under the bed collects chips
and cutting Tluid when one is used.;

-

The hsadstock is mounted on the inner ways st the loft
end of the bed.|\On some lathes the headstock casting supports
shafts and encloses a train of gears that rotate the headstock

spindle at rpm which are suited to the operating conditions of
different jobs., ' -

(The tailstock is mounted on the inner ways, at the right
end of the bed, to align it with the headstock,.; It is adjust-
able on the bed longitudinally;so thal it may be positioned
wherever neededs) to support workpieces that are held on cen-
ters. When the workpiece is held with a cgvck or on the large
faceplate, the tailstock holds tools that may be used to perw-
form Qperatlons.

. The lathe's carriage is s subassembly that is mounted on
the outer ways of the machine between the headstock and tail-
stock,;Its function is to hold and move the turning and
boring tools . that are used on the machine. The principal parts
of the carriage sre the saddle, the cross slide, the tool post,
and the apron.

Notess

1) TORapEWS CTAHKM WITOTOBIABTCH CAMHX Da3HHX pPAsMEPOB M KOE-
crpyruuf.

2) OCcBOBB&S nuTasg UacTh TOKAPHOTO CTAHKE = 3T0 I'OPA30RTAIBHO-
DECHONOECHHNA Yy3€J, Ba3uBaeMui CTaH®HOU.

53 EE M0zR0 nepeMemaTy MO CTAHWHE B HPOZONBEOM HaNpaBleBMH, TR

i~



YTOON YCTEHOBHTH TaM, rae HYEHOQ.

¥oras and word combinations to be remembered:

adjustable - pPeryaupyeuni

- o align - ycramasausars COOGBO, LGHTPUPOBATH
apron - $apryx

bed -~ granusma

carrisge « CynnopT

te guide ~ HAUDARIATL
headstock nepeiudas 6adka
lathe . soRapEud cramok
engine lathe - (yumBepCaisEN#; TOKADHO-BHHTODESHHA CTAHOK
longitudinglly - NPORONBHO, B NPOZONHLHOM HaNpaBIEERA
WOmber - 3NEMEET (KOHCTDYXIKH)

ban =  nozA0H

to position ~ yeramasamsary

gaddle ~ ganasmy
shaft .. Ram, OCE

subassembly —~ 738X

failstock -~ @sazHgs Gaoka

vees - V- 00De3EHE HanpaBAAMLue

waye - HanDSBIADUYE (CTaRKa)

avtomatic screw machine ~ BUHYOPE3HMM 3%roMal
cross slide ~ Hone?equue Callasku cyaAnopra
cutting fluid « CMA30YHO-OXJAXAANLAA KUAKOCTD

r pm -~ revolutiomper minute - 0COPOTOB B MMEYTY
tool post - Pe3UEAEPEATOND

train of gears — CHCTEMa (HAG0p) LECTEPOE

Exercises,
I. Iook through the text once more and find egquivalents for:

usy Ha I0GOM IPYroM CTAHKE; B 3aBHCHUMOCTA OT TOT0,KaK OH
YKPenneH; CaMHe NEepBHe THIH; MHOTO paanuunuxégnepaunﬁ‘ Kax

OKA3HBAGT CAMO H@3BaHME; BOJOTH A0; PeXuM PalOTH; cuaaoqxo~
oyIAaXIapNAs EMZKOCTH; OH(pesen) NOZAGTCA K 3aT0TOBKE )

Put the verbs in brackets into Active or Passive and

o A
trgnslate the sentences,

8
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fa T0C 1‘:2: ::i istthe foundation on which the lathe (to build).
5, There SEVS Of Ways on the lathe, the outer -ways (%o
guide) the carrisge, and the inner w 4

stock and tailstock in line, ays (to keep) the head-

<+
% :
3. The beadsbock, carriage, and tailstock (to align) parsllel

z:dfhe axis of the spindie through the entire length of the

4, The main spindle (to revolve) on tue bearings
De :

The main spindle (to control) :
the speed
work (%o revolve). peed of the work when the

€. Tbe live centre, which (to fit) into the main spindlé,(to

call) so because it (%o act) as a bearing surface on which
the work (to rest),

7+

.

The motor and driving mechanism (to enclose) in the cabinet
under the lathe headstock,

8. Metal-cutting lathes (to use) to pertorm a wide variety of
operations.

9. The direction and rate at which the tool (to feed) to the

work can be changed whenever needed.

II1. Read the rollowing text without usinz a dictionary. Make )
up a summary of the text. |

~.

LATHE PARTS.

The lathe bed is the foundation on which the lathe is
built. It must be substantially constructed and scientifically
designed. There are two sets of ways on the lathe, the outer
ways guide the carriage, and the inner ways keep the headstock
and tailstock in line.

Prismatic V ways are the most accurate type of ways for lathe
beds. The V ways of the lathe bed are very carefully machined
so that the headstock, carriage, and tailstock are perfectly

fitted and aligned parallel to the axis of the spindle through
the entire length of the bed. The complete headstock comprises

the headstock casting, the main spindle, the necessary pechanhn
for obtaining the various spindle speeds, and also cortain
gears.

The main spindle revolves on two bearingsl), one at 93059

T T T T R e T R O



end of the headstock, mhe Rain gpindle controls the speed of the

work when the wory Tevolves. It must be pertectly aligned be-
Cause the spindle in imperfect aligmment, or with improperly
adjusted bearings, wii] cause trouble. The main spindle is
threaded to receive & ehuck or faceplate.

The motor ang driving mechanism are fully enclosed in the

cabinet leg underneath the lathe headstock. There are no exposed
; Pulleys, belts, or gears,

1) BeaI‘ing - QnQpa

IV. Answar the questions,

1. What operations can be performed on a lathe?

2+ 'Why were the earliest types of lathes called “engine lathes"?
3« What kind of automatic lathes do you know?

4. What are the principal parts of a lathe?

5. What eligns the headstock and tailstock?

6. Whet does g chip pan collect?

7+ Where it the headstock mounted?

8, What is the function of the train of gears in the headstock?
9. Where is the teilstock mounted?

10.In what direction can the tailstock move?

11.What does the tailstock support?

12.Where is the carrlage mounted?

13.What is the function of the carriage?

14.What are its principal parts?

V. Retell the text, (?jfi> {

§3. THE MIILING MACHINE

The milling machine is a machine tool in which metal is removed
by means of a revolving cutter with many teeth, eech tooth l
having a cutting edge which removes its share of the stock.,
The work is supported by various methods on the work table,
and may be fed to the cutter longitudin.lly, transversely? or
vertically. A4 great variety of work may be done on a milling
machigz; machines for the millafé<3%gpations fall into thre:l
main clagses: 1., Horizontal pf&in"milling maechine., 2,Vertic

milling machine. 3. Universal milling machine.
10



DE cutter, The table can Se“'

raised and lowered,

" > e:
tion ab right angles %o this pot given a2 oross traverse mo-

7 v ionan . _"
in the longitudinal directiop, 7R MR of e Yoble

speeds, feeds, and cutter gy S
i ameters for veri . Maw
chines incorporating this feat erious materials. Ma

. ure ar s &7
milling machines. s knowF a8 dial-fype 4
milling FEOCELORS .

> . N } //‘ -\
——_  The dial caleulates the co |

Trect cutting speed, enabling ~ 7 )
Dg the culter life aceordingly.

efficient milling and lengtheni

By setti?g the type of cutter and its dismeter in the windows
of the dial, the cutting speed ang spindle

. TsP.M, can be read
off on the circulsr scales, i k

The vertical machin : i _
i e sy 2 tg,? 1 83 1Us name implies, has a vertical
,/fg“. y \Bpart Irom thisthe general principles of the B
(plain‘porizontal milling wachine are applicable here. The tab1e;’f7”‘
has ths seme movements of longitudinal tré%@fse,

and elevation (raising and lowering). In 2ddition, the sutge: el T -
& Al L U L0 & SLLGEen
mounted on the vertical spindle can also be raised and lowoyed
— N b e = 'C'.: '.'-'."" WY

Yo suit the work.

Cross traversea

The universal milling machine is similer &o The plain hopie

zenbal miller, but in addition has an added table movemant whick
enables the table to be swivelled about its vercical ayis. The
syivel of the table, usually up to 30°, enables spiral miliing

2 a%}helical willing %o be performed, and the tabls of this tyos
of machine is provided with a dividing head.’Thié;ggﬁter eaéhkm% ¥,
work to be indexed and its ciigaﬁfgégnce»to bQAQiVidéahaﬁmiﬁéaw” /

O e

~ any number of divisions. 7

?(ib/"{/‘
Words and word combinationg to be rememberedt /

P4
applicabls - NDUTOZENH, NOAXOAmME, TpUMEEMMHA ’ Qyﬁf“yﬁulfl |
cutter - §pesa
dial - IHMO, MKane
to divide ~ ZEAUTH divisior - JENEHHS 1
efficient .~ odhderTuBEER, NPOU3BOAUTEABHHA, DKOHOMUUNUH
elevation « NOEDHEM
%o enable - AABATE BOSMOEHOCTD
belical « BUHTOEON, CnUpaABENH 44

\!,“,’\f'. ) { -




NAeX = ;

o . IOBOPAUNBATS (Ba ompepenensull ¥TO3)
0 incorporate - BRADYATL (3 ce6s), 00BEAMHRATE
Yo mount - JCTAHABAUBATE, MOHTWpOBAETH

Yo reciprocate - ABHraTBCH BO3EpaTHO - NOCTYNATEAPEO
to set - YCTAHABJIWBATE

stock - MATODMANl, SArQTOEKA
0 swivel - IIOBOPAUMBETEHCH,
transverss ~ NONepeunnit
cubter life - CPOK CHy=EGH (cTofKocrb) PpesH
dividing head - AGANTEIBEAR TONOBKA

cross traverse - NONSPEURAR HOAAYa(NepEMEmeHne)

longitudinal traverse - NPOACABHaA Mojaua (mepeuemeBse)
work table ~ P8COYME CIOA (CTanKa)

apart from this - KpoMe sTOrO

in addition - KpoME 0[O

swivel - [030P0T

Exercises,

I. a) Give the verbs corresponding to the following adjectives
and translate them:

low, long, correct, applicable, cross, general, modern, various,
suitable. -

b) Give the nouns corresponding to the following wverbs and
translate them:

5o divide, to move, to swivel, %o add, to cut, to improve, to

design, to direct, to revolve, to operate, to remove, to recip-—
rocate, to calculate, to elevate.

II. Insert words from your active vocabulary. Translate the

sentences.
U %3&}32 enables the operator to calculate the correct cutting

speed. zfgpaoceﬁg

2, The table ... under the revolving cutter. Sf*"i
3. The cutting edge of each tooth removes iice tain part of ... .
5.5l o the table about its vertical exis 'ss bfe11ca1 milling
to be performed. L?quﬁg)ﬁ*F
5. The latest designs of milling machines .i. dials for calculat-
v
ing speeds and feeds. C-Jtl"hﬁ\u%ﬂcé{}
6. The universal milling machine is prpvided wiﬁh B ane soo-
which ensbles the work bo belfﬂf*e and divided up into any

numbey O0f ees o
I, :



' nrra.nslate the sent ~Chon

of obl1gabion. -
.+ The production englneers/ought to decidc what operations
are to be performed on the raw materid o transf%rm it into vhe
-Tinished product., They shoulg Specify tue’ #xmct sequence in
which these operations haye to be performed, and the various
types of machine tools required for each operation or group of
operations. And after they have made up the production plan,
they must go farther and design the special work-holding fixtumres
and tools needed to carry out the plan rapidly end with precision.

ving s nntlon to the modal werbs

IV. Translate the sentences paying attention to the Absolute
Participial Construetion,

1. The spindel of the drilling machine being modified, the cut-
ting tools are fed vertically to the work,

2. The spindel holding the tool in the drilling machine, bthe
carrisge is not needed,

3« Like all other machine tools drilling machines are made in a
wide variety of sizes, the mechanical principles of speed
and feed changes not differing from those in lathes.

4. The work table being vertically adjustable, various heights
of work can be mounted.

2+ In drilling machines the work can be seated on the base,

_ with the work table swiveled up to 90°,

- —_— ~

V. Answer the questions. ,

1. By what means is metal removed from the stock on a milling
machine?

2. In what directions can the work be fed to the cutter?

3¢ What main classes of willing machines do you know?

4, How does the table in the horizontal milling machine move?

S5« What are the latest improvements in the design of milling
machines?

6. What does the dial enable the operator to do?

7. What is the main difference between the vertical milling
machine and the horizontal one?

8. What kind of milling operations can be performed due to the
swivel of the table?

9, What is the tableVprovided with? asd—what—Len?

10.What is the dividing head used for?

Yi. Betell the text,

13



| . Read the text without using g dictionarf-(SODB words gre
" given bolow.) Describe the drilliny machines

Ayvertical drilling machine is, essentially, a lathe which
18 arranged so that its teilstock end rests on the flgor. The
Spindle of the machine is modified to hold twist arills and
other cutting tools and to move them vertically to feed them %o
bhe work. Since the carriage is not needed to hold tools, it is
OMitted‘irom.the construction. And the tailstock is modified so
that it becomes a horizontaiféfm tﬁﬁ%wéupports a btable for
holding the workpieces, Rk

The vertical drilling machine or &rii{JPress,.has six or

more spindle speeds and three or more automatic feeds. The head,

which carries the sleeve, spindle, and feed gears, is in many
models bolted to the frame and, to accommodate different heights

of work, the worktable is vertically adjustable. P

The standard drill press may have either a rectangular or
& round worktable. There are three ways in which this worktable
nay be adjusted for position: (1) The supporting arm (and table)
may be raised or lowered; this provides for different heights
of work.(2) The supporting arm may be swung to substantially
90 deg. either side of center, and (3) the table itself, being
pivoted at its center, may be swiveled through 360 deg. The ad—
Justments (2) and (3) in combination provide for locating, di-
rectly under the cutting tool, any given spot on the work when
the work is clamped or is for some other reason impracticable
%o move about on the table.

‘drilling - UBEprenue
twist drill - CHHpanbHOE CBEDIO
drill press - BEDPTUKANLHO-CBEPJAMIbHHA CTAHOR
column - KOJOHHA, CTOWHA
base = OCHOBAHKWE, NIAUTA ((QYHASMOHTHAA)

§4 MULTIPLE~SPINDLE AUTOMATICS

Many more operations can be combin~d, and production there-
by speeded up, if more than one plece is being worked om at
the same time. This can be done in the multiple~spindle autom
maéic aér;w machine which may have four, six, or eight working
5p1ndles.45g_§§g_55gggE;Jggﬁggéggigg_ggggnggl_the cost of the

machine rises correspondingly. Use of an eight-spindle machine,
14
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eréfore, is justified only when it is aecessary to perform a

1arge series of operations on 4 piece and when the quantities
? %o’ be produﬁggl i ; are quite largee. For one thing

the special toollns requlred is expensive, and it takes & 1008
time to set up these mackines Tt would scarcely pay - to 1 gz_aka

a sot-up unless the machine is to be operated continuously for
at_least three or four days before changing %o another job.

=Very often, such machines _run for weeks at a t1me3, the only

stops being made forsharpenlng tools and inserting new bars of -
stocke.

?EE—gggiﬁﬁ‘between the number of spindles to be employed
_lies in /the relative simplicity or complexity of the work. If
there are comparastively few operations, the work can be handled

on a four-spindle machine; if there must be a lérge number of\

©, operations, a six- or eight-spindle machine will be needed,

‘ provided always that the quantities required will justify the
long set-up time 1nvolved in cbang“gg over the machins from
one job to anotber. .

// On a SlX—Splndl° automaulc, for example, the progressive

\

Qs

action is obtained in thls waz- ihe group of sp1ndles is moun= ‘\3””

ted in a cyllndrlcal oarrler.,Opp031te each Splndle, énd—work-
71ng tools are mounted on a hexagonal glide.' For some of the
spindle stations, there are cross-feed tools mounted on slides.
These move in and out radially, but remain in their relative
posit{ozgl As in the case of 2 single-spindle automatic, the
tools are fed into the work and withdrawn g_L the end of the cub
When the main tool slide is withdrawn, the entire spindle carrier
.1s rotated a sixth of a turn to brlng each of the spindles and
thelr revolving workpieces in front of the next set of tools.
Spindle No.1 is presented successively to six sets of outttng
tools, and right behiad it &omes Spindle No.2.i
This sequence of operation is repeated continuously, 80
that at each 1ndex1ng of the spindle carrier a piece is complat-
ed, although, actually, it has been worked on at six different

stations. This is what makes the multi-spindle machine so high-
ly productive.

NRotes: 1) For one thing - Upesse BCErO

2) It would scarcely pay - £4Ba Ju (OKYIUTCHA) BHTOZHO
3) such machines run for weeks at a time - paxue CTAHKE
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#coranT B TeYSHHE HECKONLKHX Hepenn» 6e3 nepepuBa

Words and word combinations to be remenbered:
"automstic — ABTOMATUUYECKMM (n.) - asToMaT

bar - OpJyTOK, noJyoca

carrier = AEpxareib
to change over - NEpPEBOAWTS (CTaHOK,, N€PEKIOUATE
comparatively «~ CPaBHHATEJIBHO

correspondingly - COOTBETCTBEHHO

expensive ~ MOPOTOH, AOPOroOCTOAUNK

piece - JZeTass, oCOpadaTHBaeMad 3aroToBKa
progressive « M0CASL0BaTEAbEHY

sequence = NOCIEA0BATEIBHOCTH
set-up -~ HaAI3ZARa

slide ~ cana3ku, KapeTKa
station - noaunuf, NOJOxEHHE
successively - gocnejfoBareibHo
tooling -~ pcHacTKa(CTAHKA)

to withdraw - YAahifATh, OYBOJUTH
multiple-spindle machine - MHOTOWNUHACIDHN A LT&HOK
set of tools - HAdDp MBECTPYMEEHTOB

tool slide - pPE3NOBHE CANA3EM

cross feed tool ~ PE3GL NOMEPEYHOH AOA3YK

end-working tool(end—cut tool) -~ p€3€l C NepeAHei pexyued KpoM-—
KOHM

to set up - HazaxumBaTh{ CTAHOK,

Exercises.
I.a) Give verbs corresponding to the nouns and translate them:

. ]
P ¢

austlflcation, performance,
1nvolvement, actlon.

coqb;natlon, productlon, speed, cost,
‘0per tiog, requa;ement, cb01ce, employment
w1thdrawal, rotation, revolution, set.

b) Give the adverbs corresponding to the adjectives and

translate themf
comparative, corresponding, progressive, successive, rapid, pre-
cise, rough, smooth, longitudinal, efficient, hellcal, recipro-

i bt

h

cating, transverse.
II. Iook through the text and find eguivalents for:
OAHUBPEUEHEO, C YBEIUVEHMOM uKCha WnuHASHen, uenws pag (Gonswoe
uycA0) onepauuit, TpeGyeTCA MHOI'O BPENCHM, NO KpawHedl mepe, mnpo-
BECTY HajalKy, Takue CTaHKi padoTanT HEJENAMU, NJNn 3aTOYKH pes-
16
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SHOOD e+ S8BUCHT OT, 3aTOTOBKY MOZHO oﬁpaﬁazzz;;;;zsooﬁ-
¢ o speun BAJalKE, DACXOAyeMoe Ha neperIDICENE, S i,
'pasou, OHH BHABUTADTCA U BIBMTANTCH B pajHanbHEOM - ey
B EOHNE NpoxoZa (WECTPyMEHTA), noBOpaYuBaETCH Ha S T
pora), mOZaeTCH NOCHEA0BATENBHO, cpady ¢ BE HBEM, oa 5EGODON
6IEEOCTD ONEDALEN, BOT,UYTO Aeiaet,.., NepeA CAGATD

HECTDYMECHTOB.

. onyms3
TII. Arrange the following words in proups o{_syn

rotate, use,

; 2 9
piqée, revblve, pr?pént, carry out, feed; T'ise,
go-up, work, perform, employe

IV. Translate the sentences paying attention to the verbal

forms. '

1. By increasing the number of spindles, several operations
can be performed on the same machine tool, thus speed.ng up
the production.

2. The main tool slide withdrawn, the spindle carrier is ro-
tated a sixth of a turn.

3. The number of spindles employed depends on the complexity
of the work. ' '

4, Multiple—-spindle automatics can run for weeks at a time
without being set up.

5. While choosing between a fourw, six-, or eight-spindle ma-
chine one should think of the number of operations needed.

6. On setting up a multiple-spindle automatic the operator
stops it only for sharpening tools and loading new bars of
stock.

7. A1l the opsrations performcd, the piece is completed and un=
loaded from the machine.

N—

V. Transiate the following text without a dictionary.
(time=limit = 10 min,)

There are several tyﬁes of multiple-spindle automaticé,all
of them having distinguishing features but having certain fun-
damental principles of operation in common.

To understand more clearly the action of such machines,let
us see how a particular piece is made in & six-spindle bar-type
automatic! The various carriers are actually arranged in a circle.

The rirst operation on the bar takes place at Station VI,

At this point, the bar is fed forward through the spindle auto-

17



\ .
ba %‘t"P bar® which is set to govern the
the way and the first : riade. . The stop bar then swings out of

: » €nd tool . .
revolving bar. Thig 15 done by’ a drill, is fed forward into the

as 8 unit, advancing the entire tool slide
While the b
ar _
ing tool 1S being drilled at Station VI, a form turn—

drill has been fed to depth, it

ed piece to Station I.

is bei fed cut and worked upon at
Station VI. € =

Notes: 1. bar-type automatic - NPYTEOBHI aBTOMAT
2. stop bar - yuop, cTOmOP
3. form turning tool - dacorHuil pesen

YI. Answer the guestions.

1« How can precduction be s;peeded up?

2. How many spindles can s multiple-spindle automatic screw
machine have?

3. In what cases are eight—spindle machines used?
4, Why are they not used for small quantities?

5. Will it pay if the machine is operated for less than three
days? |

6. Wnat are such mechines usually stopped for?

9. What does bhe number of spindles depend on?

8. Where are the spindles mounted?

9. What is mounted opposite each spindle?

10.How do cross—feed tools move?

41.When are the tools withdrawn out of the work? ?
12.Bow is the entire spindle carrier rotated each tlmi e
13.When 48 & plece coupleted in a multiple—-spindle automa

14 At how many stations is the plece worked on?

vii. Retell the texte.

. lain the main
t a dictionary and exp
the text withou _ ¢ vty
VIIi‘ s petween the multi-spindle automatic bar machin
difference

the multiple—spindle chucking machines

18



Epindle is able to take g
The mulbi-spindle aut

Cross~slide tools and each of its
bar,

1 Oatic bar machine will continue to
operate without atbtention until a1 the bars are used up. There
18 another type of automatic, that ig quite similar in character
but semi-automatic in operation, It is-kn0wn ag & nultiple-
8pindle chucking machine, In thege machines, the various operat-
ions are performed on individual pieces, such as castings or
forgings, instead of opn barstock, Spegial chucks are pro;ided ab
the end of the Splndles, or standard power-operated chucks may
be used. Each time the main spindle carrier indexes, a piecs is
released.

§5.NUMERICAT, CONTROL IN MACHINE TOOLS

Numerical control started a rewvolution in nanufacturing
technology., It has won an ever increasing role as a method of
controlling machine tools and other productiéh equipment,

Aay Bjstem that accepts a symbolic numerical value as an
input end converts it to a physical value,‘sugh as a dimension,
as an oubtput is providing numerical control. NC means that a
Program of machine operating commands directs some or all of the
fundamental operations of a specific machine tool,

Consistency is one of the advantages of an N C~programmed
wmachine tool. It will do precisely what it has been told to do
within the limit of its capability, and will not vary from its
programmed instructions. The only exception to this would be
wear or breakdown of one of the machine parts. The working effie
ciency of an N C machine tool is usually much higher than the
most skilled manual effort. As, what an operator does visually,

is done here electronically by a control unit,.
> Quite often, new developments cause significant changes.

However, NC has not changed individual metal cutting operations
| as much ag it has changed the machine tools doing the operation.
- The result has been a three-step development of machine
tools influenced directly by N C. First, conventional machine
tools were redesigned specifically for operation by N C. The se-
cond trend has been that of combining several operations in a

19
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e machine. The benefits here ape obvious. If drilling,
ing and milling can be &ccompliéhed on one machine at one set..

up with one operator the savings in setup time and ia ¥ime re-

gquired to move the wWorkpiece are jmmediately epparent. The tairq
development — the machining centre — bas made the greatest im-
pact, thus far, '

in NC machine tool designe.

Words and word combinations to be remembered:

apparent - QUOBMAHNIA, HEeCOMHOREH
benefit .. BHTOZ8

breakdown - asapus,
- Capability -

TOJIOMKA

: CIOCOOHOCTL, BO3MOXHOCTS
Consistency - NOCTORAACTBO

control - yopasuieHus
conventional

efficiency -
impact -

OCHUYHHA, CTAHAAPTENE
NPOU3BOAUTENLEOCTD
TOOYOK, Bo3azelicTrue

input - BBOZ, BXOZHON CUrHAZ
obvious =~ {BHHW{, OuUSBUAHHH

output - BHXO04, BHXOZHOW CHIEaA
saving - 32KOHOMHUE

trend - gampaBieHMe, TEHACHUMA

valu® <« 3HaueHUE, BEIM4MHA
" Wwear .. H3HOC

¥hus far - JAO0 CHEX NOP

machining centre — 00padaTHBaWiUM OEHTP

manufacturing technology — TEXHOJNOIMs NPOH3BOACTBA
numericsl control ~ 9YHCIOBOE NPOTPAMMHOE YUDABIEHUE

Exercises.

I. Iock through the text and find equivalents for:
TEeXHOIOI'us NPOUM3BOACTEAL,

KayecTBe BBOusad, HKOMaHAH,

BC¢ BO3pacrawmag,; Jdwdafd cuUCTeMa; B

ynpasamonue Mawnuo#;; AasHOoro (omnpeze-
JIGHHOTO) CTAHKA; CTARHOK C YWCUOBHM MDOCLPAMMHHM YNpPABXIOHEEM; B

NpeZeRaxX CBOMX BOSMOXKHOCTEN; NMPOM3BOAMIENHHOCTL, TPYyA3; HOBHE

ZOCTHEECHMA NPUBOAAT K oSHAUMYENbLHHM M3MEHOHUSAM;

OTAENBEHE
puepanuu pes3anusi; OCHUHHE CTAHXM; 3a OAHY HaNaxKy; A0 CHX 40D;

Fpu BTANA PAIBUTUR.
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Y the verb 1n brackets into the form of Participle 1 o2
“icivle II and translate the sentences.

1. When (to introduce)numerical control started a revolution ia
“wsnufacturing technology. 2. Although highly (to train) an ope
Tator is unable to perform the operations more precisely than
'8n NC-programmed machine tool. 3.While (%o accept) a symbolic
Rumerical value &s an input the system provides numerical cont-
rol. 4,When (to wear) one of the machine parts should be re-
moved and replaced by a new one. 5.Though (to change) the ma=-
chine tools the new method of controling has not changed in-
divigual metal cutting operations, 6. (to influence) directly
by NC conventional machine tools were redesigned. 7. While (te
combine) several operations NC-progremmed machine tools provide
8reat savings in setup time. .

' )
ITI. Read the text and make up a surmarye.

If we are to maintain a Steady, continuous stream of parts into
and out of automatic machines, we must be sure that there is al-
Wways a fresh part ready when the machine needs it, and bthat the
completed part is taken out of the way and moved to the mext ma-
chine. The answer lies in the automatic conveyor.
Depending upon the size, shape, and weight of the parts to
be handled, the conveyor may be an overhead chain with bog§s1
to carry the work, an under-floor chain to drag the work on
small wheeled cars or a series of rollers along which the work
can travel by gravity or be propelled by turning the rollers
by power. Sometimes combinations of two or more of these methods
nay be employed, together with automatic elevators to raise or
lower the work, as needed. The conveyor may start and stop at
‘timed intervals, as on an automatic assembly line, giving each '
Cperatior a certain Eeriod of time to perform his particular
task; or it may run continuously to carry the work from place
r %o place. T
""" ‘ In a fuliy conveyorized factory it is Juite possible For
work to progress from raw stack to finished part without ever
being touched by hand. Under such conditions, the gquestion naw
turally srises as to what happens i1f a machine breaks down and
interrupts the flow of material from one machine to the next,
The enswer is found in a system of "banks" or by the use of
ztand-by machines.,
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