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§ 1.
Exarciaea

1. Compare the meaning of separnte words and the.r
combinations:

to bring - to bring abou%; to turn - to turn out; ‘o look -
to look for = to look up; to atep - to atep up; %o mak -~ Lo
make up; to kesp = to keep pace with

2. Read the text: a) without using a diotlomary; explain
in Russian what the text is about; b) look up the words in the
dietionary and translate the text,

AUTONATION
Part I HISTORICAL BACKGROUND

After World War II new cuttinog materials, and new concepis
of cutting speeds, had brought about a condition in which the
mechine was oapable of turning out the work faster than a man
could losd end upnload it. This meant thai machines were not be~
ipg used to their maximum gapacity, and handling time was out of
&1l proportion to machining time. Whet was nesded wac some oom-
pletely automatic system of hendling that could keep pace with
the machine, Out of this need was born the modern concept of
sutomation.

As to the term "automation", it is considered to denote the
use of mechsnical devices and mechanisms operated pﬁeumatiunlly,
hydreulieally or electrically in order to perform work which was
earlier done mapually.

One of the first applications of this kind was the handling
of stedl sheets into and out of large presses. The process con-
tinved until the final part was discharged to another conveyor
without once being touched by the machine operators, Oanly one
man wes required to supervise the operatlon of the entire unit,

The sdvantages of this mecharlzed handling were so apparent
thet engineers began to look for other opportunities to apply
the prineiple. Lathes, for example, offered a real challenge.
It work could be prought gﬁﬂﬁiuhin;, loaded, turned, and unload-
ed, tremendous sevings would be pc ssible. S0, too, with millers,
arills, broaches, grinders, and all the varied machines re=
quired for quantity production. Designers in many gountries

were devising loaders, feeders, snd unloadera to convert stan-
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dard machines for automatio operation. And machine tool bullders
wers mo 1fving machines so that the various devices could be

readily at‘:ached.
Meanwhile, machine tool desligners began work om sompletely

pew machines in which the automatlen devioces wers built-in as a
part of the machine itself, Gone wore the limiting factors of
human operstion; speeds and feeds could be stepped up to unheard-
of rates; and the working areas could be completely emolossad.

3, What does the word"handling"” mean im the text?
4. ¥i1d4 the above combinations (see ex,1) in the text,

5. Make up en sbstrect of the text.

b 713 nnni and trunllntv thn fullaling word groups
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right size for loading mutomationlly into the next machine. But
suppose tha roughing tool wears very rapldly, or aven breaks
L]
I ; And a part leaves the firat machine with a wrong dlam~ter,

1 saan be inntallsad on the

To avold thia, an sutomatlio gage
discharge side of tae firet mnohlne to lanpeet the one o~ more
dimensions involved. If the work passes this Ilnsapection, 1% aan

moere on to the noxt maohine; Af 1t will not pams, ths gags will)

Ol e o

hold the work, stop the machine, and aignal the oparator, w=ho

must then looate the ocaupe of the trouble and make the nesesaary
sorrections to the tools,

Size ocontrol by this method is falrly simple and reasonably
\ eatisfactory, but it still leaves something to ba desl.ed. Ons
E workpiece, the one held by the gage, will have to bs L:arapped
| or reworked, and the machine has to be stopped while the tools
4 are being adjusted, This mesns that all the machinen that handls

the work after this one must also stop, beocauses they are not re-
oeiving fresh work; and preceding machines must also bes stopped
to prevent their piling up work that has no place to go, unless,
as will be described later, suitable "banks" have besn provided.

The naxt step, therefore, in automatic control, is to let
the gage actually control the machine, As long as work remsains
within the accepted limits, the gage will pass 1%, but as socon
h as a plece begins to reach the limits the automatic corrsction
mechanism goes into aetion to adjust the tool.

The gaging equipment may be operated by air, or may be
electrio or electronic, )

1;;;: - the American spelling of the English "gauge".

3, What 4ces the word "handle" mean in thls %ext? Compars
i1t with the meaning it had in the previous text.

4, ¥ind sentences which contain the main idea of the text.

5. Put a heading to the text

6. Say some words about the gage mentioned here and Lts
functions,

§ I
Fxerclses, ’ _ _
' 45 Bin&_uaa translate the following word groups:
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self-resetting - ,prounTHUECKAH nepenanania e dantia
e.g. the self-reantting lathe; golf-rasetting
to lathea .
too = pakze: {0 napei DIT{:-'H'rItr"1'.'}|‘1|.-1 cliM R

too badly worn toO ba of use,
itk e I.J‘t.ﬂl‘-“ll'!t': grLouTu
paaneps

e.g. too woran for further uae;

oversize - MPETHLWEHNO POGMET, Oonsme M

e.g, the ork is approasching overslze,

VINBING JURANHOTO POIsgh

raize; an undersized plece.
TpeuOBaTh

undersize -

e.8. & part deing turned unde

to eal)l - SHTL, Hitdl= ' BuUT: ta' anll for =
e lled for

é.E. 80 the nex* time (when) an advance is eca TE

there is not much likelihood - 1t is unlikely

e.g. there is not much likelihood of a part being turned under-

aize.

case - HF'-IE.H

€.2, in the case of grinders... - as to grinders...
to make provision - to provide )

e.2. provision is made to advance the wheel

2. Translate tha text.

AUTOMATION
Part III SELF-RESETTING

“rais principle is employed on the self-resetting lathe,
which not only adjuststhe tools to compensate for wear, but ac-
tuslly changes them when they become too worn for further use.
Instead of & conventional toolpost, this machine has a drum in
which eight or ten identical tools are mounted and ocarefully ad-
justed., The first tool operates until the gage signals that the
work ie spproeaching oversize. Then that tool is advanced 0.0005
inch and continues to work until the next signal is recelved.
After it has been advenced six times, 1t will be too badly worn
to be of further use, 60 the next time an advance 1s osalled for,
instead of advencing, it withdraws all the way to the starting
point snd the drum indexes to bring the second tool into outting
position, This contipues until the last tool in the drum has
made its last advanoce, Then, instead of bringing the worn No.1

 tool into position, the machine stops and flashes a warning sig-
nal to the operator. Changing t.e tool takes only a few minutes.
The cperator removes one nut, lifts off the used drum, replaces

.*
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it with another drum of sharpened tools, and t:lghi;ﬂm! up the nvt,
Then he presses the start button and the mashine sontinues as
bafore.

On maohines of this type, gaging is not ecafined to the
work; the tool itself ie also gaged, Thus, if & tool suoild Srenk
the machine does not walt for A bad pleoe to be produsad, but
automatioally indexem the drum to bring m new tool into plass,

Lt In a lathe operation, there 1is not much likelyhood of a
part being turned undersize unless a tool has been improperly ad-
Justed in the first pluac.t&onuaquuntlr, if the gage sh uld find
an undersized plece, 1t will automatically stop the machine.

Self-resetting is not confined to lathes, but ecan equally
well be applied to grinders and other machines, In the case of
grinders, provision 1o made to advance the wheel to compenasate
for wear. At the same time, the speed of the wheel-Ariving motor
is adjusted to compensate for the change in wheel diameter so as
to maintsin constant aurface lpaéd.

5. Make up a plan to the text,

4. Desoribe the process of changing tools on the self-re-
setting lathe,

5. Explain in what case the work approaches oversizs,

6. Translate without using & dictionary.
Feed-Back ( OOpaTHan CBR3E)

The word feed-back is frequently encountered in desecrip-
tion of new, automatic machines, and an understanding of the
term is highly important, It may be defined as using an in-
strument to measure a quantity and, as limits are reached, feed-
ing this information back into some form of control mechanism
thet will eorrect the error found in the measurement. The self-
resetting lathe 1s an example of this.

§ 4

Exercises
1. Resd the terms and translate the word groups:

punch = npoGonuk to punch - .poGuBarh (OTEOPOTME'
e.g. the taps is plastio, with punched holes; each tool move-

ment is recorded by a emall punoh which punches bholes in the
tape;



punched tepe - neposicHTa
. rontrol of machine toola by

o.gs Lo g
the nunch.d tape has long been wasd to oparate pia

(KnapwaTypi s

means of A punched tape; |
no keys -

AHBHUin . warp thraad -HUTD OCHOBH (TKAHK)

WK uDALR TG CTHHIK
APOrpAHMHOE YNpABIEHUE MNCPEACTBOM neploneHTH

{player-pl ino -

jaeauard .oom =

tape _ontrel -

¢.f .he firat step in applying tape control.

controls - DPHUETUH YNPUBHCHMM

6.g. L0 use regular manual controls;

controller = g, uTrpojiIEp, PEryJAATOP

increment - [ pupsiicHA®

£ g. the inorements of movement of the tool slides;

cuplieator - "apymaugarop", Kol:poBaJbHOE npm&nucuﬁnaﬂnegmﬂ
2. Look through the text (time limit - 5 min) -EE&:IHEI.E}E}IHE‘ ‘,

problem is disoussed hers.

AUTOMATION 1)
Part I? TAPE CONTROL
lMhe control of rachine tools by means of & punched tape has

btean one of the outstanding developments of modern times. The
basic principle is not new; the punched taps has long been used ic i ¢
to operate pleno keys - in the case of the old player-piamo - or
to control the movement of the warp threads in the Jacquard loom,
but it wasnot until about 1950 that it was introduced as a means
of controlling the movements of A machine tool.

The tape may be paper or plastic, with punched holes, or it
may be megnetic and quite similar to those used in sound record-

ars. .
The first step in applying tape control is to prepare the

tape, This may be done in several ways, With one system, the
machine operator machinesa the first workplece, using regular
menuel oontrols and working slowly to be sure that every oparat-
ion i# exsctly ocorreot. A8 he does this, the tape is belng fed
through the machine sontroller and each tool movement recorded
by a small pupeh whioch punches holes in the tape., After the
operation is oomplete, a fresh workpleoe is loaded into the
machine snd the tape played baok at fill spesd to maochine it

automatioally.
/
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With another system, the enginsering department prepares
the tape. First of all, the dimansions on the drewing are reduced
to units ocorranponding to the inaromants of movemant ci the tool
slides. These are written on a ohart whiah is then transalated in-
to punched holes on A nachine similar to a typewrita. Th ma-
chine operator then reacaives a taps rather thnn1 A drawing of the
pew part he is to produce. If the parts are to bs producad in
quantity, the taps may bo ia the form of a lnop which will con-
tinus to feed through the scoptroller and producs parts, twenty-
four hours a day if necessary, until the ordor is compli Sed.

If produstion requires a sogond or third machine to be em-
ployed, exact ooples of the tape are quiokly made on a duplioat-
or and, providsd the machines are all in top condition, parts
produced by one mashine will be sabsoluntely {dentical with thoss
from snother machine., The treomendous advantages of *his aystem
are obvious, as idantieal parte ¢an be produced by different
machines and aven different plants.

1fhth.r than -~ 4 HE

3, Trenalate the text, Do the translation of the second
half io writinz(it should take you not more than an hour).

4, Describe and compare the ways the punched tape ocuzn be
prepared. .

5. What ers the functions of a)the controller; b)the dup-
licator?

6. Make up an sbatract of the text.

§5
Exerclises,

1. Read and try to remember the new terms. Translate the

word-groups:

Ltd. (1limited, limited company, 1imited corporation) = {OMTOHIA
C OUpandANcHHOd CTESLCLHEHHOCTHI (0ONYHO CTARNTEH B XORI2 W3-

WAl auTARCKAX OuNBHMA)
feature - ygpTa, 0COOEHHOCTL; AEBTuih, YerjoHoThHO

 e.g. one of the main features of the part; one of the features

of the semipar; a spaaiil feature waa inoorporated in the ayatem;
the design foatures af a ghaft;
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4 NOBOPAHOCTE

bearing = pnopa, ONOPHY

L. ; d'slance between bearing oentres; load between bearings;
114 stec! umwnul{Hunnuyruupoﬂnurun] cTanb

m _BLe -

H“iﬂﬂﬁﬂ‘uwwmwmmwgmmmmwwwnwwwum

yinpapiAnm X NPOTPauM Ny CTANKOB O ny)

2. Translate the text without using A dletionary.

FROM DESIGN TO MANUFACTURE IN ONE DAY

The numeriocal control tnpe preparation service provided by
International Computing Services, Ltd, has been used to demon-
strate how computers and numerically controlled mashine tools
oan help to convert ideas into finished produots in & relative-
ly short time. The demonstration, in which A gshaft was menufac-
tured in one day from basic design details, was one of the main
festures of a seminar entitled 'From Design to Manufacturs' held
recently at the North Staffordshire Polytechnic, Stafford,

- At the beginning of the seminar, delegates were invited %o
specify the design features of a shaft, inoluding horse power,
speed, distance between bearing centres, load between bearings,
end length of load. The required shaft dimensions were then eva-
lusted on the Polyteuhnle's ICL System 4-50 computer, using a
shaft design program written at the Polytechnic. These dimen-
sione were combined with details of the blank piece of mild
steel from which the shaft was to be machined, to prepare a
pert-program.

The part-program was punched on to paper tape. The pro-
gramming system performed oalculations, a special feature being
inecorporated in the system which automatically selects all
feeds, speeds, snd depth of cut to be used, A post-processor
determined the cutter looation data for the particular machine
to be used, : ,

Verious sutomatioc data validation cheoks were carried out
by the KDF9 computer before the necessary control tape was pro-
duced and returned to the Polyteohnie,

The shaft was maohined automatically, under tape control,
on a Wickmen Lang Numericon centre lathe, whioh was instailed
in the machine leboratory at the Polytechnle for the duration
of the seminar, The shart was completed and presented to the
seminar delegates for inspeotioy during the afternmoon session.

%
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3. Find the key-mentence in the text.

§ 6 TWO-SPINDLE AUTOMATIC GRINDER
Exerclises

1. Rend the new terms and tranalate the word groups:
grinder - grinding machine-tool, grinding maohing;

rotary - BpawswilmnCHy (0 CTHHKE) C BpafauiiMCa patGosni CToa0M
®e.g. & new rotary dlal-type 2-spindle vertical chuok grinder,
gage = geuge = AAWNMK, HIMCLHTENBINLN npuoop

e,g. an electronic in-process gaging and machine control system;
bore - @ bore is made by boring;

e.g. to automaticelly finish-grind the vores dlameter of & trauns-
miasion shaft;

telarance - JAOMYCK (Ha pasmep)

e.g. 8ll parts are finish-ground to within requir.d tolsrances;

gensing finger = jyq
e.g. dispond-tipped sensing fingers of the gage

resdout - oyuTHBHHUE AAHHNX,
e.g. to provide visual readouts of part size on two dimls.

ID - inside diameter;

preset = aupayce yCTAROBASHMW!, BaNaHHBNA
e.g. when the ground ID reaches n preset point;

floor-to-floor time - nojiHOC ITYYHOE BDBMA (o6padoTi) , 3peus
npeGHBaHL K3LBAMAA HA CTAHKE
2, Translate the text (time 1imit about an hour)

TWO-SPINDLE AUTOMATIC GRINDER

¥ejor suto manufacturersare now using a new rotary dial-type
2-2pindle vertieal chuck grinder with an electronic in-process
geging snd mechine control :yséam to mutomatieally finish-grind
the bore dismeter of 8 transmission shaft. Use of the new high-
speed machine with automatio gaging and control squipment com-
pletely sutomates the grinding of ration assuring that all parts
are finish-ground to within required tolerancos, thus reducing
screp snd improving productivity.

Fach of the work stations ta equipped with electronio gag-
ing equipwent, During grinding, diamond-tipped sensing fingers
of the gage move in and out of tbhe bore in aynnhraﬁT:ntion with
the grinding wheel, and oontect the ID of the surface belng




eedn and the wheel feeds into the work.

plece by meana of A spooial motor, movement of the senaing fin-
gers as o result of shanges in the ground ID are converted into
eleotrical aignals, These mignals are fed back to the system to
provide visual readouts of part size on two dials, and to pro-
vide automatie machine ocyele nultﬂl pignals to the grinder,

Whe. the ground ID reaches & preset polnt, the zZaging sys-
P feod, when final desired size is

ground. As grinding proe

tem signals the machine to sto
- remohed, lmh uum“ on thl uul [nnc rudins in .0005-1nch
' each zero, &  hi ytem 81 the machine to
final ﬂ.ur, the
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cutter g
futter head slide - cannan gpeaspiol roaoniKn

waste material S OTKOAN L OTARCH) CTHYRKA

to fall olear -

10y 0 ! naaath, COPBCHNRATHERA

9.8. remainder of the wanste matarial onn fall olear:

80 far = N0 CHX noj

@.8. the waste material that has been produced so far...
2. Remd the text,

CNC CAM MILLING MACHINE

The pnew Swiss-built CNC machine enables a flat- or bell-
type eam for a ¢mm-opersted mutomntio to be prepared at one
operstion by milling, end it aveids the need for multipla
stages ineluding marking~out, sawing, filing end polisning
that are normally assceiated with thie work. A progremms for
sontrolling » milling sequence ¢an be prepared in a few minutes
by=meens of 8 kurnourd incorporated in @ small desk top com-
puter that is copnected to the machineé by ¢ebles. Programming
is earried outin conversational language from besic data re-
lsting to engular positions and heights of eam rises that are
pormslly required for cam making.

After s programne has been prepared, it is stored ino a
core memory for transmission to the machine,

FYor producing & bell-type cam, cutting is carried out
for the full wsll thiockness of fhe blenk At one pass, and to
obtain the required shape, rotary wovement o f the workhoad
spindle is combined with limear motion of the cu’'ter head
slide in a Airection parallel to tbe millipmg spindle, under
the coptrol of the computer programme, After the blank has
been rotafed through 130“, the workbend ppindle is stopped,
and the cvtter hesd sifide is traversed., At the end ol this
travel, the waste material that has been produced so far can
fell clesr, The cutter head ‘slide 18 then returned to its ori-
ginsl position, sud cem millipng 1. resumed. The remainder of
the weste material cen fall clear at the end of the cam mil-
ling operetion,

When the procedure here desoribed has baen completed, a
1ight cut ¢sn be tsken on the cam under the control of the
same computer programme, mainly with the aim of improving sur-
face finish. For setting up the machine for outting a Tlat

r
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[a]
ugh 90 on the
n. the workhead is swivelled throug
PAKNR TR 2N {¢h the milling spindla,

lel ¥
base *o bring the work spindle paral

achline,
3, speak about the advantages of the new m
&, Make up an abstract of the text.
§ 8
Exercises
terms:

1. Read and try to remcmber the new
asmple - pipaseu
eross-slide - ; gepeusue canasKk cynnopTa
stepping motor - yaropwit ABMIaTeNb
end-working unit - ygrpoltorso AaA Topuenod oGpalboTKu
run - pafora (MawnHe)
production run - ppok3pOACTBEHHAA paloTa, UMKI
bateh - paprus, cepun (u3zenni)

2. Translate the text without using a distionary.

CNC SLIDING-HEADSTOCK AUTOMATIC
(e post-exhibition _eport)

Fith the aim of demonstrating the high versetility of the
Traminer 16 CNC sliding headstook automatioc for small-batch
work, visitors to the exhibition were invited to provide details
of components that they wished to produce, In most instances,
details were submitted in the form of rough sketches, and with
visitore in attendance, the method of programming the machine
weas demonstrated with the ald of a keyboard mounted on a draw-
er-type unit in the base, and sample components were produced.

As will be seen from Fig.7, many components produced during
these demonstrations are of types with high length/diameter
ratios that can be produced most effeotively on sliding head-
stoock automatics, and are of forms for which considerable pe-
ricds would normally be required for making cems. With the
Treminer 16 maohine, movements are applied to the sliding-type
bheadstock and to a total of six oross-slides by stepping motor
driveg under the control of a programme stored within a mini-
oomputer, and with this arrangement, the need for cams is
avoided, In eddition, there 1s an eld-working unit imcorporat-.
‘ing three drilling spindles anu a threading apindle. Since

1o }



programmes oan be quiokly prepared with the aid of the keyboard
unit, the machine can be brought into operation for producing a
fresh part in the shortest possible time, to sult requirements
for small-batoh produotion. At the end of a produotion run, the
programme can be atored on A magnetio tape cassette,

3. What are the advantages of the above maochine?

§9

Exerociaes

1. Read and try to remember the new teius. Translate the
word-groups:
Sutput - npoM3BOAMTENBHOCTH, MDOT KIMA
¢.Z. alternative methods of increasing output, instead of the
conventional solution; the output of three skilled —en;
capstan lathe - TOKAPRO-DPEGBONEBEPHHA CTAHOK
turnover - oGopoT (KanuTana)
scale - yacwTal; lKaja; BEcW; OKaJMHA
8.8. this rfaotor tipped the scale

2, Look through the text (time limit - 5 minutes). Say
some words on the problem the text deals with (in Russiasn).

SMALL FIRRS ALSO USE NG
In 1976 S.J.Cliffors & Ceo L%d 1nraatigntad alternative
methods of increasing output, instead of the conventional solut-
ion of expanding the ared oscupied and the number of machines ine
stalled. -
Inveetigations up to that time had led them %o believe that

one HC lathe might reasonably be axpected to give shout the same
nutput of turned parts as three conventional ocapstan lathes, sach
with its own operator.

Disposing of three ordinmary capstan lathea would relaase
more than enough floor spsce to house ona NC lathe. Thus, oae
oplrntur on one HC lathe oould A% least approach the cutput of
three skilled men with ecapstan lathes.

' There was nlrcn‘f‘nn acute shortage labour in the area,
and no indication that this constraint would ease in the future.
Hhrr, then, was the faotor whioh ultimately tipped tae scale,

13
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the sompany {nstalled a Niles NC lathe.

Some 15 montha ago, :
ban 1C) tapes, MANY of them

Now it already has a library of more t
for long standing eustomars who arder 1ln batohes

for componants
ing basls.

of anything from 50 to 200 on a regularly repeat
The Niles lathe alone i estimated to have inoresased the
company's turnover by soms 60 per cent. In fao%, sinoe 1t was in-~
stalled it has been necessary to introduce a nlght-shifc, and the
number employed by the company hr3 actually risen.
Now the company is planning to purchase a second NC lathe
whieh will have the same type of controller in order to avoid
the problems of programming end maintalning two different types
of system. The managing director of the company prefers to sss £o L
the cperstor using his skills and effort to speed up changaover
of the machine from one component to another, changing chuck
jews, tooling, ete, rather than have him interfering with the
mechine cycle and progremme through the CHNC controller,
Thus, as one.can see,| 1t is not only the larger fype of
company, who ;¢an benefit gf:i the production advantages of numer-

ical comtrol.,
—

o

3. Translate the text using a dictionary.
4, Make up a detailed plan to the text.
5. What are your impressions of the firm's activities?

6. Make up an abstract of the text.

§ 10
Exercises
1. Bead the terms snd translate the word-grou,s:
copying - BONEpOBaEEE |
e.g2. to combine NC with copying; NC plus copying; this snables
copy turaing to be earried out im opposite directions;
cycle time - ONCpATHEAOG BpeMs
lead ti-e - MNEPUON OCROCHMA
e.g. very short oyocle times normally assoeiated with high-volums
output; lead times have been reduced to a few hours lpstead of
weeks; ' :

get-up {{atuj} ~ Hajl aRKA; DERUNM -
sequence of operations - UMKJ (onepanet)

e.g. a full sequence of operations can be completad at one set-up.

iﬁ; 14 ey ' ,; .{' . : f
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copying slide -
&.E.

HOMUPORANERUE CURaakm

the copying slidesenable contouring to be perf

ormad;: simul- i
taneaous applion

clon of the NC slide and one of the copyling
E]!d#‘ﬁj

driver - MOBOAOKS nomoAkosuld narpos

2. Look through the text (time 1imi% S min.) and say a few i
words on the subject it deals with. |

k.
NC FPLUS COPYINGO
One of the latest development twists on t. »
small-batoh, turning froant is to combims NC
with copying.

The MC 200 Multi-Tool lathe built by the Drur sond, Divi-
sion of Staveley Machine Tools Ltd is designed to bring to
smal]l bateh production the advantages of very short c¢ycle times
normally associated with high-volume output. :

Special arrangements enable a total of 10 tools to be
epplied to the work during & machining oyole, and in most in-
stances & full sequence of operations can be comp:ated at one
set-up.

Numerical control emables set-ups to be ohanged over quick-
1y to suit requirements for small-batoh production. Whereas
there is a total of six axes of movement on the lathe, control
i= applied by a 2- axis system, wlLich avoids complaxities in
programming normally assooliated with multi-tool NC .urning.

The lathe is principally intended for turning stepped
ghafts up to 240 rm diameter by 1500 mm long, Whereas ths NC
system covers requirements for straight-line working oanly, fthe
ecopying eslides enable contouring to be performed. These slides
enable oopy turning to be carried out in opposite direotions
simulteneously if required.

By simultensous application of the NC slide and ons of the
alides, outs of oonsiderable depths oan be taken on the

%

oopylng
work for rough machining.
The sequence starts with the work-piece blank baing rotat-

ed by the driver while 3-pass roughing and semi-finishing outs
are taken on & portion &t the left-hand end with tha NO slide.
After the driver has been retraoted, the semi-finished end

is gripped by the chuok, and machining is completed on the re-
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mainder of the part by the combined application of the sopying

and NC slides, The slidea operate simultanaously fo
om tha haadstosk.

r copy turn-

ing in directiona towards and away fr
Movements of the driver and operation of tha ahusk are ln-

oluded in the NC program, and they take place automatically as
part of the overall machining ayole.

Experience gained with this machins 80 far,
that various component parts fcr machine tools onn be produced
in one-tenth the timed formerly required for machining with osn-
tar-type and copying lathes. Moreover, lead timeé have beson T8~
duced to a Tew hours instead of weeks in most ilnstances beocause
all turning operations can be completed at one get-up.

With the NC system and qualified tooling, the set-up on
the machine can be changed over in a few minutes when a differ-
ent part is to be produced. -

has indicated

3, Translate the text using a dictionary. Do the translat-
fon of paragraphs 6,7,8 in writing.

%, ¥ake up a detailed plan to the text in the form of
guestions to esach paragraph. :

5. Kake up a summary of the text.

§ 11
Exercises

4. Look through the text (time-limit 3 min.) What inform-
ation do you get from 1t?7

¥hen a fresh workpleos blank is loaded on tv the lathe it
is held between the tailstock ocentre and a ocombiped cone ocentre
and feoe Ariver housed within the bore of the headstook apiandle,
At this point, the blank is passed between the Jaws of a
spindle-mounted chuck, but it is not gripped by them. The face
drive is then moved axially by & hydraulioal oyvlinder in oppos-
ftion to the thrust exerted by the tailatock, to bring the lsft-
hand end of the blank clear of the chuok jaws.

Single- or multi-pass turning for machining oan then be
oarried out for & short dietance at the left-hand end of the
blank either by the overhead copyins slide or the NC slide, Af-
terwards, the driver is retwaoted and the chuok ja®3 are then®
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olosed to grip the rough-turned end of the work,

A sequence of rough- and finiah-turning outs can then be
taken on the work for the remainder of its lsngth with the copy~
ing and NC slides. At the and of this sequecss, the part oan
egain be brought olear of the shuok by outward movemsnt af the

driver, to emable finish turning to be completed at the left-
hand end,

-

2. Translate the text without using a diotionary.

3« Put a heading to the text,

§ 12
Exercises

1. Read the terms and translate the word-gr.ups:
programmed instruction - 3JANPOrpaAMMMDOBAHHAA KOMaHFA,MPpOTPauMa
&.2. tool changing in sccordance with programmed instructioms;
tape control - YlY ¢ mcrnoas3oreHuer NeppHoresTH
machining sequence -LUKI COPaGoTHM
eé.2. the most advanoed unit has tape control of the complete
machining sequence;
cutter head - PE3L0OBAA TOJOEKA
e.g., movements of the ocutter head vertically and tramsversely;
engagement - BKAWYEHNE, JALENJIEHMS
e.g. selection and engagement of feed rates;

%o present - popepHyTH, NOA4BATH

provision §or)- ,gecncvanke
e.g. provisions for automatio tool changing; provision for pre-

senting two faces of the work to the cutters.

2. Form adverbs from the adjectives and translate them:
ourrent, substantial, basie, full, transverss, versieal.

3, Look through the text (time 1imit 3 min). What new
trends are discussed here? Which of the trends 1s cisoussed in
detail?

NEW TRENDS IN METAL-CUTTING EQUIPMENT
The most important developments 1n metal-outtir~g equipment

during the past three decades have been the widespread introduot-

yon of numerical control and provisiona for automat.o tool

- changing. These two trends have led to the d¢veloprent of the

17
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and squipment of this type currently repre-

"machining oentre™,
gents the peak of machine-tool design.

Sueh machines are bullt by an inereasing number of manufao-
turers, snd their use 1s likely to grow aubstantially. They offer

particular advantages for the produotion of complax components

{n small batohes, and they can substantially reduce the lead tine

before a pew product ecan be placed on the market.
The term “machining centia” has been applied to the more
and machining centres are

complex multioperation machine tools,
Baa-

pow being built by warious makers in a number of countries.
feally, the term relates to a maohine designed to perform multi-
ple operations on s fully sutomatic oycle ineluding tool ochang-
ing in sccordance with programmed inmstructions, with proviaion
for presenting two or more faces of the work to the cuiters with~-
out moving the work on its support, The most advanced unit of
this type bas tape control of the complete machining sequence
imcluding movements of the cutter head vertically and trane-
versely, end the work towards and eway from the cutter spindle;
rotation of the work tsble through 360 degrees nn? inclinstion
of the teble from the horizonmtal to the vertical; automatic tool
changing:; and selection end engagement of the spindle speeds
and f=e2d rates, ; x ;
E=chining centres are made in a number of sizes ani of

various degrees of complexity.

4, Translate the text without using a dictionsry.

‘5, Explain the term " machiniag cemtre".

§ 13
Exrercises :

1. Read the terms and translate the word-groups:
grenknase - gaprep . ;

e.2. & 20-cylinder diesel engine crankonse;

‘rigld - xecTruM, HeruGiui

e.g. 1‘161‘- fﬁﬁ“’-rm‘?.i a very 1‘1‘14 machinling ﬁﬁh.u_:ﬂ;

storege - xpaKeHKE Ha CKuage

e.g. storage costs;

saving - QHOHOMHA e.g. conaiderable production voat savdngs;
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8.£. rapeated nlnmplng; olamp

. ing in different machines:
fixture - S4XUNHOE npucnocoOnenue

the high eost of fixtures;

fixture for ascurite tool
surface finish;

looation;

ahape mcourmoy; time losa; workpieoce periphery:
radial drill - PHAMBABHO=CROPAUALHEN OTHHOK

boring mil)] -

TOPMBONTANBHO~PACKOUHON CrHNOK
2. Tranalate the text.

MACHINING CENTHE
Part I.Why a Maochining Centre?

MTU, Motoren- und Turbinen-Union, Friedrick shafea, W,
Germany had a complex machining problem: cerrying >ut no less
than 1500 operations in 500 dlfferent positions o one workpiece,

. The workpiece: a 20-cylinder diesel engine orankcasz, one of a
family of components for diesel engines with 6 to 20 oylinders.
Beceuse of the wide range of diesel engines, cranknase
machining involves workpieces with varying numbers of ecylinders,

V angles, drilling patterns and materials; hence an unusually
flexible production setup was necessary, '

In sddition, rigid requirements were placed on dimensionsal
and shape accuraocy and surface finish,

Since the value of the workpliece increases substantiasl.y
as machining progresses, this, combined with significant storage
coets, meant that reducing total production, time c.uld lead to
considersble production rost savings.

Thus, since production time for thia ocomponent largely de-

termines the lead time for the complete englne, min.mum time
was an important oriterion in seleoting the best machining setup.

As the V shape of the crankcase called for 12 different
tool cutting angles for the workpiece periphery and 2 for the
two ends, the machining setup was to have 4 axes of motion. In
addition, size, welght and geometrical shape of the work, loce
together with the high cuttimng foroes involved made it necessary
to use a very rigid machining setup.

Acoording to experts, the oconventional solution would have
been one or two I'puul.-wrpuu machines and at lsast two univers-
al machines, e.g. & radial drill and a *oring mill. Sut such a
solution heas saveral drewbacks. One ls ulpir;unt time losses

] ] P
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saing through asveral machine tools, the sscond is the
atad alamping 1n dif farent ma-

turas for

when pa
loss of amcocuracy beoauss of repe
chines, and, a major faotor, the high ocost of fix
ascurats tool loeation on the workpleos, In addition,axpensive

multi-spindle drilling heads woiuld have been required for hole

patterna,

Thess faotors led
sentre. Replacing % conventional machines,
tion time for

to the oholce of A pumerically ocontrolled
the ma-
machining m
chining centre significantly reduced total produc

diesel-engine orankcasea, for it carried out up to 1500

opsrations in 500 poaitions on one workpiede,

'MTU is a German company, therefore its name ia written
in German; Friedrichshafen is a town in Weat Germany where

NTU"s enterprises are situated

3. Eake up a detailed plan of the text.
&, What factors led to the choice of a machioning centrs?

5. Find all the sentences with because of, since, as, for,
introducing adverbial modifiers of reason. :

§ 14
Exeroises

1. Read the terms and translate the word-groups:
column - CTOHES to traverse - MNE8PEMEBUNATHECH

bed - crammma
©.g2. & column traverses along an 8 m. long bed;

positioning time - BpeMA Ga3upOBaHUA

e.g. this qp-qd ensures minimum positioning time;

head - TOJOBEA SN

©.g. the head can be angularly positioned; large boring and

milling hesds; & eorresponding precision head; multi-spindle
heads: head slide; head changing system; head changing time;

downtime - ppoeroll
€.g, downtime of the maohins;

%o damage - noppempars, paspyuars
©.2. when & spindle is demaged during heavy machining operations;
to pivot - CBOGOAHO NOBOPAYMBATHCH
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aliot

2.8. a pivoting workpieoe holding head:

magazine - wmarasuu, OyHKep
€.8. & chain-type magazine; an angle -type magazine:
Look through the text (time-limit S min.). What kind of

information doea the text ocontain?

MACHINING CENTHE
rPart Il

Having analysed all the fmotors MTU came to the somolusion
that only a machining centre oould solve their problems,

ATter studying the machines avellable on the market, the
company chose a Burr model TC2-30 machine. This machine, dsave-
loped by Ludwigsburger Maschinenbau, W.Germany, he3 a column
which traverses in the X-axis along an 8 m long bed. Henoce
workpieces of varylng length can be easily accomodated, A fast
traverse speed of 10 m/min in all 3 main axes (X.Y and Z simul-
teneocusly) ensures minimum pnaitiuning time. Main spindle drive
is rated at 30 kW.

A special feature of the machine is the provision of a
etrong, pivoting workpiece holding head which can be angularly
positioned (A-axis) under numerical control. :

Rotation of the workpiece holding head forms the fourtl
axis of the machine.

As to tools they can be autoratioally changed in 10 s from
& chain-type magazine with a capacity of 50 tools. Tool coding

is used for identifying the tools, so the tools up to 160 mm

, Quring heavy machining operstions,

in dismeter and Idikhing up to 25'k5 can be taken and replaced

in any posivion in the magazine.
Another special feature of the machining centrs is the pro-

vision of a changing device for large boring and milling heads.
This means that for roughing operations a head running in robust
bearings can be used, while for accurate machining or finishing
& corresponding precision head oan be fitted to the machine, Im
addition, this changing device can be used for multi-spindle
drilling heads, In this case the ohanging system would be ex-
tended to hold 9 heasds, Head changing time is approx. 50 a.
Another advantage of this head changing system is that
downtime of the machine is reduced when a spindle is damaged

L
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Changing is simple: The ocolumn i@ traversed to the changing

davice: the head slide is moved out of &he machine and in%o %the

vacant position of the changer;

velled through WOB a0 that A neaw head slide comes
r,,:1||"1l—'ﬂ?" on the

the angle-type magazine e awl-
into poslition;

and the new hemd is then slid into the

machine column.

%, Translate the text. Do the tra slation of the second

part in writing (Amother speoisl feature ... )
4. Put a heading to the text.

5, Make up a summary of the text.

§ 15
Exercises
1. Look through the text (time limit 5 mimn.) What inform-

ation could you get from the text?
{"__f.r' e
NC AND ROBOTS. THE LATEST TRENDS 4

Automation is playing an increasingly important role in
modern manufaoture. And such powerful aids as NC and robots ars

desizned to play a much larger part than they do today.
The 3rd International NC Robot Automation exhibition and

conference was held in Milan in Karch 1978 on the initiative of
the Italian Machine Tool Menufacturers' Association (UCTMU).

The aim of the exhibition and conference was to show the latast
developments 2nd trends in the automation field. The products
displayed included NC equipment, industrial robots, transducers,
process control equipment, NC measuring machines, tool presett-
ing egquipment and digitel read-out systems. The papers present-~
ed st the conference dealt with various aspeots of NC machin-
ing 2nd measurement and with the broader subjeot of automation
in production,

Tpecial prominence was given to industrial robots.

The MAPOR concern, one of the exhibitors of industrial
robots showed a Swedish-built Robot unit, This free-standing
robot is intended for operation in connection with forging, its
hydraulie equipment for obtaining the various movements, as well
as 1ts electrical system for programming, being totally en-
closed ﬂthie the base., A horizontal arm carrying jaws foT work-
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place Hr—!pplnpl ann bea axtendad and retraatad through dlatancas

up to 1100 mm (or 1%00 mm If required) and 1%t oan be swivelled
through angles up to 190” on an aro up to 2%90 mm maximum radi-
ug. In addition, the arm oan bs #{iled Aabove- -and below the ho-
rizontal poaition, to glve gripping helghta from 762 to 1778 mm
abava Tloor leval., Wrisat motion provided for the gripper head

inoludans & 90" awivel movement and 0% 11,

Programming for polnt-to-polint movements la oarrled ouk
by means of a atepping switoh and Interchangeable oam drums 1n
conjunction with limit awitohea and ntops, and t'iare is prov's-
fon for two speeds of operation to be obtained at saoh oycle,
The rating for workpleece load may be 25 or 45 kp.

2, Tranalate the text using a diotlonary., Heis are some

terms: transduger = npeolpul3oparelb dlgital readout system -
Uugposan cucTeEME CYATWBOHKA

Je PTP ROBOT

The fisld of application of the type PTP robot introduced
by Utita SpA, includes spot-welding, work-loading and unloading
on machine tools, assembly and inspection. Two forma are avail-
eble which provide freedom of movement on five and six axes,
end will handle workplece loads weighing up to 40 and 35 kg
respsctively, The arm carrying the gripper head is situated at
&8 height of 1050 mm above floor level, It can be s—ivelled in
the horizontal plane through angles up to 280° and reach from
the pivot point ranges from 1350 to 2150 mm. In additiom, the
arm oen be tilted through angles up to 3Dﬂ above Anl! below the
horizontal position.

Movements are applied by a combination of hydraulie eylin-
dere and vane motors operating on a closed-loop aystem, with
resolver feedback for pnlitiun; apsed and acceleration, Con-
trol 1 provided by a mioroprooessor with capacity ®or s‘oring
10 progremmes with a maximum of 1000 steps., For programming,
the robot can be operatsd in & teaohing mode in whioh it is
guided through various movements manually, and data are stored
within the memory for application autoratieally during a work-
ing sequence, Provision ie made for stored data to be recorded
on to magnetic tape for reference purposes,
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Translate the text. Here are soms terms you will need:

spot-welding - TOYBYHAR CBADKA
vane motor = nonacTHol ABMIATAND

closed-loop system - CHUCTEOMA FAMKHYTOR HEend
resolver - pemawniee ycrpolcTno

4, Make up plans to the texis,.
5, Make up an abstract t> both texts.
6., Compare tha two robots desoribed above.

Translmte the following text without using a dictionary:

SAVINGS OBTAINED

We were given some details of the savings which the com-
pany hopes to achieve, on the basis of data taken during the
progress of operations in the production of crankceses and
eylinder heads, With ome of the crankcases, the previous
methods involved nine separate operations on conventional
machines, and the total set-up time was 438 min, and the total
floor-to-floor time 440 min. On the NC machine, the part will
be produced at one set-up, and 1t is expected the setting time
will be 165 min, and floor-to-floor time 306 mia., There will
be 2 saving of 323 min setting time per batch, and a saving of
134 min floor-to-floor time per part, or 31 per cent it is an-
tieipated, s :

Another crankcase required six conventional operations,
end the total setting-up time was 351 min, and the overall
floor-to-floor time, 234 min., These times will be reducad to
90 min for setting-up, and 195 min rlnnr-tn?rlnur, it 1s hoped.
For two further crankceses, the preliminary results obtainad
indicate that setting-up time will be reduced from 210 to 90
min in one instance, and from 210 to 75 min in the other.

set-up time - YCTAEHOBOYHOE BpEMA

Caloulate what per cent saving will be obtained for the
second orankoase,
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