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TTPEAHWCJ/IOBHE

Hactoslee nocoGue npegHasHayaercs Jyis CTYASHTOB MAllHHOCTPOU-
TeJbHBIX BY30B U HMeeT LeJbl0 NOATOTOBHTb HX K camocrosTenbHofl pado-
Te Haj HAyYHO-TEXHHYECKOf JHTepaTypoli Ha aHMIMHACKOM SA3HIKE. )

Tloco6ue COCTaBAEHO B COOTBETCTBHH C TPeGOBAHHAMH IpOrpaMMsl
BTOPOrO 3Tana H3yueHHs MHOCTPAHHHIX f3HIKOB B TEXHHYECKHX BY3aX M
npeanasnavaercst Juia ofyyeHus, KOraa npoijies yueGHUK OGILEro THNA.

Tloco6He COCTOMT H3 NATH IJIAB: NepBas — MAalUHHOCTPOHTENbHBIE
MaTepHaJih, BTOpasi — MEXAHHYECKHE WHCTPYMEHTH, TPeThs — JeTalln
MAIIMH, YeTBepTaf — MeTaJJopexyliue CTAaHKH, MNATas — TEKCTH A/
JOMAIIHero 4TeHUd.

Boabioe BHAMAaHHE yjeleHO YTEHHIO W HepeBOAY CHeNHANBHLIX Te-
KCTOB M3 TeX o6aacTelt HayKH, C KOTOPEIMH -CIENHANUCT-MALIHHOCTPOHTEN B
Hau6ojiee YacTO BCTpeYaerc. DTH TEKCTHl NpPefHa3HAUeHBl 1J15 patoTsl
B ayIMTOPHH M COLepKAaT GONBIIOE KOJHYECTBO TEPMHHONOTHH, HCIOJL®
3yeMoli B 06J1aCTH MAINHHOCTPOEHHS. JIONONHUTENBHO K ITHM TEKCTaM
HAHE TEKCTH JJ1A ROMAIIHEF0 GYTeHHA. JTH TEKCTH HE afanTHPOBAHEL.
OHM cyXaT jJs 3aKpelJieHHs MaTepHana, JAHHOTO B TEKCTaX i pa-
60Tl B ayAMTOPHH.

[Tocobie CHAGKEHO YMPaXKHEHHAMH IO aHAJNH3Y MpPEIOKeHul, a
TaKXKe rpammamv-xecxﬂmu ylnpa:KHeHHqAMH, HANEJeHHLBIMU Ha 3akpenJe-
HUe CJAOXKHBIX IPAMMATHUECKHX KOHCTPYKUMA (MHOMHMTHBHBIX, FePYHIH-
ANLHHX ¥ TPHYACTHHX), HPEACTABIAIOMUX TPYAHOCTH IPH NepeBoie.
K oTMM ynpaxHeHHSM JaHb OGPa3ubl BHIMOJHEHHS.

Ilns saKpelsieHHs HaBHIKOB INePeBOfa TeXHHUYECKOH JHTepaTypel,
KPOMe TPAMMATHUECKHX YNpPaXKHeHHH, BBeJEHH JIOMOJHHTEAbHLIE TEKCTHI
L5 MepeBoAa CO cJoBapeM H 6e3 CJOBapsi, COCTABJEHHEIE B COOTBETCT-
BHH C COfiepXaHHeM YueGHOIO TeKCTa, KOTOphe MOTYT BBHINOJHATBLCS Kak
Knaccuag pa6oTa.
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Jlekcuueckue ynpaxkKHEHHs BKJIOYAlOT YNPaxKHeHHS Ha moaGop cu-
HOHHMMOB, YNpPaXHEHUS HA NPOH3BOAHOCTb, HA MHOIO3HAYHOCTb CJIOB,
Ha [epeBOJ TePMHHOB-CIOBOCOYETAHMHA M HA 3aMOMHHAHME CHIOB M CJIOBO-
COYeTaHuk.

Jlnst sakpemJieHds HAaBLIKOB YCTHOH PeuH 10 CNelHaJbHOCTH TEKCTHI
CHAGKeHbl CHCTEMON yIpaKHeHH: OTBETHl Ha BOMNPOCH!, COCTaBJEHHE BO-
TPOCOB, COCTABJIEHHE NPENIOKEHNH N0 3aJaHHLIM C/0BaM, I1€PecKas TeK-
CTOB NO CEPHH BOIPOCOB; TEKCTE! TaKkKe CHAGKEHB WJ/JIIOCTPAUUSAMH,
CTNOCOGCTBYIOMMMH TOHHMAHHIO H3J1araeMoro MaTepuana, M Cepuedl yi-
paxHeHHt K HHUM, NOMOTAIOMIKX ONHCAHUIO UepTexKa.

IToco6ue cHaGKEHO KPATKHUM aHIVIO-PYCCKHM CJIOBAapeM, CHHCKOM
OGWENPHHATEIX COKPALleHHl H CHHCKOM COCTaBHBIX Mpeioros, BCTpe-
YaolUXCsl B TeXHHUYeCKOH JiMTeparype.

Marepuasom IJs NOCOGHSI MOCHAYMKHJIM. OPHIHHAJNbHHIE HMCTOYHHKH
10 MAINHHOCTPOEHHIO HAa aHIVIMHCKOM si3bIKE.

AnTopu 6narogapuer rosapumtam M. A. Tonosunoit, A. B. JluTsuHO-
poii, B. B. ITaccex 3a nomouwp B Hpouecce PereH3UPOBAHHS PYKOMUCH
noco6us.



CHAPTER 1
MACHINE-BUILDING MATERIALS

Different metals are widely used in the machine-building
industry. Metals applied for industrial purposes are called
“engineering metals”. There are two groups of metals: fer-
rous metals and non-ferrous metals. ‘

1. FERROUS METALS

Ferrous metals consist of iron combined with carbon,
silicon, phosphorus and other elements. Carbon is the most
~ important of all elements present in ferrous alloys. Ferrous
metals are useéd in industry in two general forms; steel and
cast iror, which differ in the quantity of carbon content.
These two ferrous alloys are derived Irom pig iron which
is produced in a blast furnace in the form of pigs., Metals
are usually melted and poured into a form which is called
a “mould”. This process is known as casting. The cast metal
is shaped in the mould where it cools and solidifies. Thus
one can cast different objects known as castings. The shop
where metals are cast is called a “foundry”. Castings are
used in building engines, automobiles and airplanes, and
different types of machinery. Steel is iron with a very little
carbon content (irom 0.05 to 1.7 per cent), which makes it
much stronger than iron and is therefore widely used in
machine-building. But very much carbon makes steel brit-
tle, which reduces its strength. Therefore the carbon content
in steel is confined to certain limits. Cast iron contains a
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higher percentage of carbon than steel does (more than 2.0
per cent). It is very cheap, in fact, it is the cheapest of all
the engineering metals used in machine-building. Grey iron
foundries are the most numerous because grey iron can be
cast into almost any conceivable shape and size. Grey iron
is also adapted to a great variety of castings, such as auto-
mobile, gas, steam, and hydraulic engine cylinders, bed
plates for machines, car wheels, agricultural machinery parts,
furnace and stove parts, water pipes, gears, and general
machinery parts. The nature of the metal used for grey iron
castings is such that castings can be made so hard that or-
dinary fool steel will not cut them or, on the other hand,
so soft that they can be readily machined. However, in com-
parison with other casting metals grey iron is weak and
will not stand great shock. Hence, the engineer must allow
a large factor of safety! when specifying the use of grey iron
castings, especially where great strength .is required, or spec-
ify that the castings must be made from some other metal.
The alloy of grey castings is composed of iron, carbon, si-
licon, phosphorus, manganese, and sulphur. These elements
are used in different proportions depending on the grade
of castings.

Alloy Grey Iron. In many lines of manufacture
and engineering, common grey iron castings have lacked in
strength and wearing qualities, so that many experiments
have been conducted with a view to overcome this short-
coming. This has been accomplished, and the alloy is known
as alloy grey iron, which is easy to machine because most
of the carbon present is in free or uncombined state. It is
used much,? if not entirely, for making steam- and gas-en-
gine cylinders, also for many other castings that require
greater strength and wearing qualities than are furnished
by common grey iron. Alloy grey iron is one of the latest
alloys developed and has a promising future. It has a fen-
sile strength of 40,000 to 60,000 Ibs. per square inch?® as it
.comes from the mould, and when it is heat-treated, a much
greater strength is produced. Malleable iron castings are
being increasingly used every year in the manufacture of
machinery.

Many castings that were formerly made of grey cast iron
are now made of malleable iron. One of the reasons for using
malleable iron instead of grey iron is that malleable iron is
much stronger: than: grey iron castings, particularly in the
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matter of* resisting shock. Malleable iron castings can be
made much thinner in section. However, they are seldom
used in the form they come from the moulds, as they are
hard and brittle, and therefore they should be annealed.
Malleable iron before annealing is usually spoken of as white
iron. White iron is difficult to machine because most of
the carbon present is in chemical combination with the iron.
Malleable iron can be cast into very large bodies on account
of its high shrinkage and because of the difficulty of anneal-
ing. It is the most easily machined of all ferrous alloys.
It has to be melted very hot and poured very rapidly, be-
cause it solidifies quickly. Malleable iron castings are used
in agricultural machinery, railroad equipment, automobile
parts, and many other products. ' '

The metal is usually tested for tensile strength and elon-
gation. The tensile strength ranges from 38,000 to 55,000 1bs.
per square inch and the elongation is usually about 20 to
25 per cent.

1. a large factor of safety — Gosbuioit kosdhdumuent Ges-
OMAaCHOCTH

2. it is used much — on muporo ucnoassyercs

3. Ib. per square inch — ¢yHT Ha KBanpaTHBIA JIOAM

4. in the matter of — B orHowenun

Exercises

1. Use the following words and phrases in sentences of your own:

ferrous metals, steel, cast iron, mould, alloy, pig iron,
blast furnace, grey iron, to solidify, foundry, to cast, engi-
neering metals, tool steel, to machine, alloy grey iron, to
furnish, malleable iron, to anneal, tensile strength, non-
ferrous metals, on account of, grade, to elongate, range,
shop .

I1. Answer the following questions:

1. What are the main two groups of metals? 2. What
elements do ferrous metals consist of? 3. What is the differ-
ence between iron and steel? 4. What is casting? 5. What
do we call the shop where metals are cast? 6. Why is steel
widely used in machine-building? 7. What are the main
types of iron castings? : :
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I11. State the forms and functions of the ing-forms and trans-
late the following sentences info Russian:

1. Machine-building industry is the leading branch oi
heavy industry. 2. The work of casting metalsis performed
in foundries. 3. Metals consisting of iron with some other
elements are known as ferrous metals. 4. Engineering met-
als are used in industry in the form of alloys because the
properties of alloys are much better than those of pure me-
tals. 5. Steel is iron containing from 0.05 to 1.7 per cent
carbon. 6. The blast furnace is called so because a blast of
hot air is forced into it while producing the pig iron. 7. Mal-
leable iron before annealing is usually called “white iron”.
8. For separating iron from impurities the iron ore must
be melted at a very high temperature produced by burning
coke in a blast furnace.

IV. Fill in the blanks with prepositions because of, of, for,

in, with:
1. Metals are ... great importance ... our life ... their
useful properties. 2. They are widely used ... industrial

purposes. 3. There are two large groups ... metals: simple
metals and alloys. 4. Alloys consist ... a simple metal com-
bined ... some other elements. 5. Almost all the metals are
found ... the earth’s crust ... the form ... ores.

V. Translate the following sentences with the predicates in
the passive form, then change the predicates into active
form:

Example: Metals are usually melted and poured by founders
into a form which is called a “mould”.
Founders usually melt and pour metals into a
form which is ecalled a “mould”.

1. Different metals are produced by people in different
ways. 2. Three methods are now used by us for producing
pig iron. 3. Ferrous metals are used in industry in two gen-
eral forms such as steel and cast iron. 4. The iron ore charged
into the furnace has been melted by the heat produced
by the coke burning in the blast of hot air. 5. Malleable
iron castings are being increasingly used in industry. 6. Great
shock will not be stood by grey iron. 7. The heat in the
electric furnace was produced by electricity.

10



VI. Find in the text nouns for the following verbs:

to cast, to alloy, to anneal, to compare, to manufacture,
to machine, to equip, to produce

VII. Make up questions to which the italicized words are
the answers:

1. Many experiments have been conducted fo improve
the qualities of grey iron castings. 2. Some castings require
great strength and wearing qualities. 3. Malleable iron cas-
fings are much stronger than grey iron castings. 4. Malleable
iron can be cast into very large bodies. 5. Metals are usually
tested for tensile strength and elongation.

VIII. Translate the following ftext in written form using a
dictionary: ’

Production of castings made from different metals requires
different types of melting furnaces. The cupola furnace
is usually used for melting grey iron. The air cupola, and
electric furnaces are used to melt the metal for making mal-
leable iron castings. For melting steel, the open-hearth,
crucible or electric furnaces are used. Non-ferrous metals
are generally melted in crucibles or electric furnaces. The
fuels mostly used for melting metals are coke, coal, oil and
gas. Besides the different types of furnaces, different kinds
of moulding sand are also required for making the moulds
for different metals. In many cases, it is necessary as well
to treat either the metals or the castings in some special
way before the castings can be used.

2. STEEL

Steel is a ferrous material with some carbon content.
There are two kinds of steel: carbon and alloy steel. The
content of carbon in steel may vary from 0.1 to 1.0 per cent.
Carbon steel should contain only iron and carbon without
any other alloying elements and is divided into:

(1) Machine steel with a low carbon content from 0.05
to 0.15 per cent.

(2) Medium carbon steel with a carbon content from 0.15
-~ to 0.60 per cent.

(3) Tool steel with a high carbon content from 0.6 to
1.50 per cent. Carbon steels are the most common steels
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used in industry, their properties depending only on the

percentage of carbon they contain. Machine steels are very
7soft and can be used for making machine parts that do not

need strength. Medium carbon steels are betterigrade and

stronger than machine steels. Tool steel may be used for man-

ufacturing  fools and working §parts of machines because of

its high strength and hardness.

OO 1y
47 Alloy steels are thosg in whi,c}gwgi'yfziia;’tfp(i‘,to carbon an
alloying element is présent in ‘some “appreciablequantity,
They ‘are ‘divided into_special alloy steels and high-speed.s”
steels which, in'turn,fare ,“é”)eﬂ?ce'dj'_“sélf—hafdéri'irig"‘ steels”.
Alloying elements of thesegsteefls are; nickel, chromium,
manganese, molybdenum, fungsiens vanadium, etc. These
alloying elements have a definiteefiéét on the characteristic
of the steel; nickel™increases ifs strength and hardness? a
. A wtdl, TG go 4
high percentage of chromium makes sigel rust-resisignt’and

in_ this case it is ‘chlled “stdinléss steel”. The dddition'*of
sofiie tungstentSand molybdenum gives heat-reSistantristeel,
Vanadium_makes steel cérrosion, %8Hock and vibration-résis-
tant, The"sdrnd*tised fof makingtipollds for sfeel’ castings
differs gréatly from that used in other branches-6f moulding’
It must be much more 7éfractory and open grained,* because
‘'the metal is poured”at an ‘extremely high tefmperature and
ssolidifies yery rapidly. If the sand\is not refract8fy enough, ®
it will fuse with the metal. The sahd being not open grained, *'
the gases will not’€scape from the mould rapidly enough33
and blowﬁb es will be formed in the casting! Many gqod .
steel castings are obtained, with green%and, moiilds. Sand
moulds ‘are madé by shaping the moulding'sand" around a
“pattbrn which is to have 'the same shipe as the finished ob-
“fect, but their sizé'should be a little'Targer as the steel ‘cas-
ting shrinks while cooling. Moulding sand is to be mixed
with water in a certain proportion. Many of the smaller
steel castings are used as they come rl{1rom the moulds, but
most of the larger ones have fo be arhealed ? reliéve the
*ooling strains formed when the metal solidi 1. Steel can
be used for a great variety of castings, and it can be cast
into very large bodies. , 53
Cast steel parts entér into the make-up? of railroad equip-
ment, agricultural machinery, and many other products where
great strength is required. The tensile strength of steel cas-
tings is from 55,000 to 70,000 lbs. per square inch. Alloy
steel castings are coming into more general use with each
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year, and, they are influencing the manufacturing methods.
It has_been eifgfi"pggﬂbléii)jﬂg‘aset wal‘:’h "thﬁ%ﬂgiﬁy“‘rs{ime
shapes  that fofmerly were necéssarily made in other ways. It
is used, in_castings where the greatest strength is needed.
Much research igpeing done to improve not only its strength,
but also its wearing qualities. Castings are now produced
that have a tensile strength from 70,000_to 150,000 lbs.
per square inch, the strength depending upon the composi-
tion of the alloy and the method of heat treatment.

1. It must be much more refractory and open grained
— OH JOJ/UKeH OHIThb elle GoJiee OCHECTOHKHM H KpymHO3ep-
HHCTBIM

2. make-up — cocraB

Exercises

[. Use the following words and phrases‘ in sentences of your
own:

to rust, alloying elements, to resist, to escape, stainless
steel, carbon steel, machine steel, alloy steel, to fuse, cor-
rosion, refractory, rust-resistant steel, heat-resistant steel,
green sand moulds, pattern, strain

I1. Answer the following questions:

1. What is steel? 2. What are the main types of steel
depending on the carbon content? 3. What steels are most
widely used in industry? 4. What manufacturing purposes
may tool steel be used for? 5. What is alloy steel? 6. What
alloying elements can change the properties of alloy steel?
7. What sand is used for making steel castings? 8. Why must
the pattern be a little larger than the casting which is to
be produced? 9. What does the tensile strength of steel de-
pend on? 4 '

[11. Find in the text verbs for the following nouns:

division, casting, difference, fusion, solidification, im-
provement, requirement, production

IV. Translate the following sentences info Russian and
observe the different ways of expressing obligation:

1. Steel has to be widely used in machine-building be-
cause of its high strength. 2. Alloy steel must be made by

13



adding some alloying elements. 3. Tools made of high-speed
steel may do the work at much higher speeds than carbon
tool steels. 4. Chromium and tungsten are to increase the
hardness and strength of steel. 5. High carbon steel should
be hardened by heating it to a certain temperature and then
quickly cooling in water. 6. Special alloy steels can be used
for parts requiring great wear resistance.

V. Connect the following sentences using Absolute Participle
Constructions and translate the sentences into Russian:

Example: 1. Steel is one of the strongest metals.

We use steel for products where great strength
is required.

Steel being one of the sitrongest metals, we use
it for products where great strength is re-
quired. — Tak kak crajp ABJseTCA OJHHM H3
CaMBIX NPOYHHIX METAJIJIOB, MBI HCIIOJb3YeM €€
JJIsl TIPOHM3BOACTBA M3JlesuH, KOTOphle TPEOYIOT
60/IBIIYIO TPOYHOCTD.

2. Alloying elements for making steel are nickel,
chromium, manganese, etc.

Nickel increases strength and hardness of the
steel.

Alloying elements for making steel are nickel,
chromium, manganese, nickel increasing
strength and hardness of the steel. — Crnnasase-
MBIMH 3JIEMEHTaMM NPOM3BOJCTBA CTAJMH SABJSA-
IOTCSI HHKEJIb, XpOM, MarHesuh W JApyrue, npu-
yeM HHUKeJb YBeJIMYHBaeT NPOYHOCTh H TBEpP-
JIOCTb CTaJIH.

1. Alloy steels are ever wider used in industry. Manu-
facturing methods are changed. 2. The metal is poured at
an extremely high temperature. The sand used for making
moulds for steel castings should be refractory. 3. Steel is
a very strong material. We find wide application of steel
in engineering. 4. Heat-resistant steel is made by adding
some tungsten and molybdenum. Manganese increases the
wear resistance. 5. Steel and cast iron differ in carbon con-
tent. The carbon content of steel is little, while that of cast
iron is much greater. 6. Some alloying elements make steel
rust-resistant. Such steels are called stainless steels.

14



VI. Underline the suffixes and translate into Russian the
following groups of words:

strong, strength; addition; appreciable, appreciation; de-
fine, definite, definition; form, formation, former, formerly;
vibrate, vibration, vibrator, vibratory

VII. (a) Read and translate the following text without using
a dictionary:

PRODUCTION OF STEEL

Converter steel is made from molten pig iron by forcing
a blast of cold air under great pressure through the metal.
The converter represents a large tank made of steel and cov-
ered with refractory bricks with an open top through which
the molten metal is poured into the converter and out of it.
When forcing the blast of cold air through the melted metal,
the oxygen contained in the air combines with the carbon
of the pig iron, and almost all the carbon in the metal is
burned out. Steel made by this method is very cheap, but
it is low grade steel because this method of producing steel
cannot be well controlled.

Steel made in this way is called “Bessemer steel”. One
ton of such steel can be made in one minute.

(b) On the basis of the text make up three questions
and answer them. :

3. NON-FERROUS METALS

Non-ferrous metals are more expensive than ferrous met-
als and are used only when some characteristic not possessed
by iron or steel is essential or desirable in application.
These characteristics are: high electrical and thermal con-
ductivity, high corrosion resistance, non-magnetic qualities,
light weight, etc.

The metals most irequently used to make non-ferrous
metal castings are copper, tin, zinc, lead, nickel, gold and
aluminium. Some of the basic non-ferrous metals and their
characteristics are described below.

Copper is a reddish-brown, tough metal. It has very
high electric conductivity and high corrosion-resistant qua-
lities. Copper is used for making electrical contacts and
wires, pipes, telephone cables, tanks, water heaters, etc.
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Zinc is a hard, brittle, bluish-white metal that is emp-
loyed in the pure form as sheet zinc.

Lead is a very heavy bluish-grey metal which is very
soft. This metal is highly resistant to corrosion, but its
strength is so low that it must be supported by a core of some
other metal. Lead is used for lining pipes, acid tanks and
coating electrical cables.

Aluminium is a soft, silvery white metal. It is light in
- weight, has high corrosion-resistant qualities and is used
for automobile and airplane parts as well as for making dif-
ferent light-weight objects used in everyday life such as:
frames, cooking utensils, chairs, etc.

Tin is a silvery, corrosion-resistant metal. Tin is hardly
used in pure form, but is employed as an alloying element.

Nickel is a hard, tough, silvery metal. It has high cor-
rosion-resistant qualities and is used for plating other met-
als such as iron or brass.

There are many applications of non-ferrous metals in the
unalloyed state, but in most cases, some alloying element
is added. ‘

The above-mentioned non-ferrous metals may be mixed
in various proportions to form many alloys, chiel among
them being brasses, bronzes, and aluminium alloys. There
is a wide range of use for non-ferrous alloys. Their nature
differs greatly from that of the ferrous group. By varying
the proportions of non-ferrous metals, alloys that are hard
" or soft, weak or strong, can be produced. When alloying,
the metal with the highest melting point should be melted
first, then the one with the next highest melting point, and
so on until all of the metals that are to make up the alloy
are melted together.(For example, to make a red-brass alloy,
the copper is melted first, then the zinc, then the lead, and
at last the tin. As soon as the mixture is hot enough to run
the castings, it should be taken out of the furnace, otherwise
the zinc, tin and lead may burn away.

Brasses are yellowish or reddish alloys of copper and
zinc in different proportions (about 60 per cent copper and
40 per cent zinc, but some brasses contain as high as 90 per
cent copper with only 10 per cent zinc). An addition of tin
makes brasses stronger. Brasses are very ductile and may
be treated without heating them. They are corrosion-resis-
tant and are used for making musical instruments, bearings,
etc.
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Bronze is an alloy containing primarily copper and tin,
but other elements may be added tfo ‘the alloy to increase
its properties such as hardness and resistance to wear. The
most common bronzes are known as straight bronze, phos-
phor bronze, and manganese bronze. Straight bronze is usually.
a mixture of copper and tin, but there are many bronzes that
contain zinc and lead, especially the cheap mixtures. Phos-
phor bronze may be made by adding a little phosphorus to the
mixture.. If phosphor tin is used and alloyed with the cop-
per, better results will be obtained than if the phosphorus
is mixed with the copper. Manganese bronze alloys are usu-
ally made by using both copper that contains from 5 to 15
per cent of manganese and copper that contains no manga-
nese.

Aluminium Alloys. Aluminium is used exten-
sively for castings that are to be light in weight, light in
colour, or that must not rust. Since aluminium is too soft
for making castings, it is necessary to mix some other met-
als with it. The metals that alloy freely with aluminium
are copper, zinc, and iron. Usually, where aluminium alloys
are made, the aluminium predominates.

All non-ferrous castings will take a high polish and will
not rust so easily as the ferrous metals, a characteristic
that makes them especially useful in wet or damp places.
Non-ferrous metals are rather expensive and therefore now-

Madays scientists try to replace them with some ferrous
)Lalloys of lower cost possessing the same properties.

QExercises
~

QI . Use the following words and phrases in sentences of your
- own:

thermal, mixture, copper, coating, non-magnetic qua-
lity, tin, sheet zinc, lining, to support, lead, core, brass,
bronze

I1. Retell the text giving answers to the following questions:

1. What ferrous metals do you know? 2. What are the
main characteristics of non-ferrous metals? 3. What are the
properties of copper and what is it used for? 4. What do you
know about lead? 5. What purposes is aluminium used for?
6. What are the properties of other non-ferrous metals?
7. What metals are used for~producing non-ferrous castings?
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8. What do you know about brasses? 9. What do you know
about bronzes? 10. What are the main properties of non-
ferrous castings? 11. Why are attempts made to replace
non-ferrous metals by ferrous ones?

I11. State the forms and functions of infinitives and trans-
late the following sentences into Russian:

1. Some metals have fo be melted at very high tempera-
tures. 2. To make non-ferrous castings, such metals as zinc,
lead, aluminium and others are melted together. 3. To line
pipes and electrical cables such metal as lead is used. 4. One
must add some tin fo make brasses stronger. 5. Very few ob-
jects are made of pure tin, but it is used fo make bronze,
babbit, and other alloy metals. 6. Nickel is used for cover-
ing iron and brasses fo make them look better. 7. Nickel
does not rust and can be polished to a very bright, silvery
finish. 8. To increase hardness and strength of cast copper
some cold-working operations are performed.

1V. Underline the suffixes and prefixes and translate into
Russian the following groups of words of the same stem:

to conduct, conductor, conductivity; red, reddish; sil-
ver, silvery; to possess, possessive, possession; to plate, pla-
ting; to alloy, alloying; to resist, resistance, resistant;
strong, strength, to strengthen; hard, hardness, to harden,
?ardening; pure, impure, purity, impurity, to purily, puri-
ication

V. Translate the following sentences paying attention to the
different meanings of the word make:

1. Addition of copper, zinc and iron makes aluminium
stronger. 2. The Soviet makes of new cranes are well known
all over the world. 3. The foreman makes the learners pay
attention to the casting process.

VI. Translate the following sentences into English using
infinitive constructions.

Example: [Ins Toro utoOpl YBEJIHUUTH IIPOU3BOJCTBO MeTasja,
HeOOXOJAMMO IPUMEHHTH HOBBIE METOLbl €ro BhI-
ITABKH.

To increase the output of metal it is necessary
to apply new methods of smelting.
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1. asg toro 4To6B YBENHUHTh INPOUHOCTL OPOH3BI W CO-
HPOTUBJ/IEHHE HA H3HOC, K €e COCTaBy MOXKHO J0GaBHTh, KpoO-
Me MeIH ¥ OJI0Ba, HEKOTOpble Apyrue ajemeHthl. 2. Pocdop-
HyI0 OpOH3y MOMKHO NMOJYUYHTh AoGaBJjieHHeM HeGOJIBIIOTO KO-
JquyectBa (ocdopa K cMecH MeAH M oJaoBa. 3. B mpaxrtuke
JIUTEHHOTO IIPOM3BOACTBA LBETHBIE METAJLIbl CTApaioTCsl 3aMe-
HUTb OoJiee JelleBBIMH (eppoCIIaBaMH, KOTOpHE 06/1a1aioT
TAaKUMH e cBolcTBamu. 4. AJUMOMHHHH HCHOJB3yercst IJIst
H3TOTOBJICHHs] PA3JIMYHBIX IIPEAMETOB JOMAailHET0 o6GHXoAa.
5. Ina Ttoro uroOBI CHEJaTh KeJae30 KOPpO3He-yCTOHUMBHIM,
€ro MOXHO IOKDPHITH HHKeEJeM.

VII. Make up as many questions as possible on the basis
of the following sentences:

1. Copper is used for making electrical contacts and wires
because of its high electrical conductivity. 2. Aluminium
possesses high corrosion-resistant qualities. 3. Non-ferrous
castings differ greatly from ferrous ones. 4. Aluminium is
extensively used for castings that are to be light in weight.

VIII. Translate the following text in written form without
using a dictionary:

NON-FERROUS METALS

The metals most frequently used to make non-ferrous
castings are copper, tin, zinc, lead, and aluminium. These
non-ferrous metals have better resistance to corrosion than
steel and they are usually easier cast and worked. There are
many applications of non-ferrous metals and only few man-
ufactures or machines are made that do not require the
service of some or other non-ferrous component. For most
purposes the pure non-ferrous metals are too soft and other
alloying elements have to be added to create particular
physical properties as required by each application. For
this purpose non-ferrous metals are mixed in various propor-
tion to form different alloys, such as brasses, bronzes and
aluminium alloys, which can be strong, weak, hard or soft.
Their cost is considerably greater than that of carbon steel
but less than of some of the alloy steels.
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4. PROPERTIES OF ENGINEERING MATERIALS AND METHODS
OF TESTING THEM

While using engineering materials in practice we must
know their properties because they affect manufacture and
application of materials. All engineering materials have
definite characteristics which determine their abilities to
assume external loads because of which materials change
their shape., When a metal is treated or when machine parts
and tools are in the process of Work! the metals which they
are made of are subjected to the influence of external forces.
These forces are called “loads” and may have diiferent char-
acteristics: according to their value they may be small or
large; according to the duration and character of their ac-
tion they may be constant and imga,ct\{ According fo the
influence of the loads upon the metal causing different
changes of its shape, loads are distinguished as compression,
tensile, torsional, shearing, and bending ones. By testing a
metal under a load one can define what mechanical proper-
ties it has. In other words, one can determine strength,
elasticity, plasticity, hardness and other properties of the
metal. In order to have a clear conception® of the metal
properties it is subjected to tests on special devices and
machines. The determination of these properties is made
in the laboratory using a specimen from the metal to be test-
ed. Let us consider some of the mechanical properties of
- metals, such as:

Strength of metals is the property of hard materials to
be subjected to the influence of external forces without in--
curring damage and without  changing their shape. The
ultimate tensile strength of a material is that unit siress
developed in the material by maximum slowly applied load
that the material can resist without rupturing in a tensile
test. A stress is the force within a body which resists defor-
mation due to an externally applied load. If this load acts
upon a surface of unit area, it is called a “unit force”, and
the stress resisting it is called a “unit stress”. An external
force acting upon an elastic material, the material is de-
formed and the deformation is in proportion to the load. This
distortion or deformation is called “strain”.

Special machines, called “rupture machines”, are used
to test metals for strength. Fig. 1 shows one of these ma-

chines. When testing a specimen, the upper clamp remains
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fixed and the lower one is be-
ing slowly lowered, thus caus-
ing the extension of the spe-
cimen. The load upon the
specimen may be easily deter-
mined at any moment by means
of pointer indications on the
dial. ,

Elasticity is the ability of
a material to change its shape
under the influence of external
loads and return to its origi-
nal form upon removal of the
loads. All materials are elas-
tic but the range of elasticity
varies for different materials.
Elasticity is evaluated by
means of the modulus of elas-
ticity. The modulus of elasticity
is the ratio of the unit stress
S to the unit deformation Al
within the proportional limit
of the material fo be tested

S

For determining the elas-
ticity of metals a rupture ma-

chine may be used. Fig. 1. Rupture Machine:
ity 1 — stand; 2 — clamps; 3 — speci-
Plasticity is that property * “men™(o be tested: 4 — dial

of a material when under the

influence of loads, specimens of different materials may
elongate while their cross-section decreases. Plasticity is the
opposite of elasticity. So, plasticity is the ability of mate-
rial to change its form without breaking under the influ-
ence of load and preserve this changed form after removal
of the load. For determining the plasticity of metals a rup-
ture machine may be used too.

Hardness of material is the property to resist deforma-
tion under applied load. Hardness is the most important
mechanical property of metals. Hardness may also be de-
fined as the ability of metals to resist penetration of other

“harder materials or as resistance to wear.
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Exercises

1. Use the following words and phrases in sentences of your
own:

to penetrate, hardness, cross-section, to determine, to
evaluate, plasticity, elasticity, to influence, unit stress,
engineering materials, property, to subject, load, external
forces, to cause, impact loads, compression loads, torsion-
al loads, specimen, shearing loads, unit, surface, clamp,
bending loads, rupture machine, extension, dial

II. Answer the following questions:

1. Why is it necessary to know the properties of engi-
neering materials? 2. To what forces are machine parts sub-
jected in the process of work? 3. How are the loads distin-
guished according to their influence upon the metal? 4. What
are the most important mechanical properties of metal?
5. What special devices are used for testing mechanical
properties? 6. What is stress? 7. What is strain? 8. What
is strength of metals? 9. What is elasticity of metals? 10. What
is plasticity of metals?

I11. State the forms and functions of infinitives and trans-
late the following sentences:

1. Malleability of a metal is also known as its ability
to be deformed permanently under compression without rup-
ture. 2. To determine properties of a metal special machines
are used. 3. Plasticity of a metal makes it safe fo use in all
types of structures. 4. The materials fo be fested are clamped
between two clamps on the rupture machine. 5. It is common
practice fo divide metallurgical materials into ferrous and
non-ferrous ones. 6. Some metals possess special properties,
one of which is power fo conduct electric current. 7. The
ability of a material fo fake deformation without breaking
is known as plasticity. 8. Engineering materials have large
industrial applications and their mechanical properties fo
be studied require much attention.

1. are in the process of work — ofpabaTeiBatorcst
2. to have a clear conception — umerr sicHoe mpejcTaB-
JieHne
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IV. Fill in the blanks with prepositions to, within, from,
into, on, in, of, by means of, per, without, by:

1. The composition ... metals and alloys is important
... the effect it has ... their mechanical, electrical, or mag-
netic properties. 2. Metals can be cast ... various shapes
weighing ... a few ounces ... many tons. 3. Their plasticity,
or ability to deform ... rupture allows their formation ... a
required shape. 4. The strength ... a metal is generally meas-
ured ... tensile tests. 5. Tensile strength is expressed ...
pounds ... square inch. 6. When a metal is subjected ...
stresses exceeding its elastic limit, the crystals of the metal
elongate by an action ... shearing which takes place ... the
crystals and between the crystals. 7. One way ... measuring
the hardness is to determine the depth ... which a diamond
cone or ball will penetrate ... the metal under a given load.

V. Make up nouns and adjectives from the following verbs
and translate them into Russian:

~ to subject, to differ, to compress, to develop, to deter-
mine, to extend, to remove, to evaluate, to break, to deform,
to define, to penetrate, to resist, to indicate, to consider

VI. Supply synonyms for the following words:

force, to call, to treat, to apply, a specimen, hard, small

VII. Supply antonyms for the following words:

external, constant, tensile, hardness, compression

VIII. Make up questions to which the italicized words are
the answers:

1. The deformation test of a metal property is performed
in a laboratory. 2. By testing a metal one can define its me-
chanical properties. 3. In some materials, such as stone or
iron, the possible elastic deformation may be very small.
4. In some materials, such as lead, plasticity may imply
an almost total absence of elasticity. 5. Elasticity is the
capacity of the material to resist produced deformations
without permanent change of form.
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IX. Giving answers to the following questions describe the
principle of operation-of the rupture machine shown in
Fig. I:

1. What is a rupture machine used for? 2. How do the
clamps of the rupture machine operate when testing a spec-
imen? 3. By what means is the load upon the specimen
under test determined?



CHAPTER 11

MECHANICAL TOOLS

1. CHIPPING METAL AND CHIPPING TOOLS

Chipping is a process of removing metal from a workpiece
by means of a cutting instrument such as a chisel and a ham-
mer. This process is used when a large piece of metal has
to be removed from a workpiece; this process is very labour-
consuming! and is applied only in cases when the workpiece
cannot be machined. Chipping is used in cases when it is
necessary to cut off a piece of metal from sheet metal. Chip-
ping of large parts is always done on an anvil but very oi-
ten it is done in a bench vice. The workpiece to be tooled

" is fixed during the cutting process in
the bench vice.

There are different tools used in
metal-working shops for chipping stocks

such as chisels. A chisel is a tool made

of very hard steel, having a cutting
edge at one end of the blade. This cut-
ting edge is wedge-shaped. Under the
effect of an external force applied to
the wedge it cuts into the metal. The
work of the wedge depends mainly on
its cutting angle. The cutting edge of
the chisel should be sharpened to an
acute angle so as to provide for the best
cuttgng ability, depending on the stock

!

a) b)
Fig. 2.

a — bar with an obtuse

angle; b — bar with an
acute angle
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to be chipped. The harder the met-
al, the larger should be the cutting
angle of the chisel and vice versa.
An angle of about 70° is suitable for
,most work. Fig. 2 shows a scheme
of the process of cutting into metal, ,
¢ and the angles of the wedge. -/
Fig. 3 shows the process of chip-
ping by means of a chisel, as well
as the cutting angles. The plane AO
| tront cutling face; 2 called the “front cutting face” or
fom o e e ngle:  the “fop face” is given a backward and

Fig. 3. Process of Chipping
by Means of a Chisel:

4 — back cutting face; 5§ — H H idi H
doaeback culting facet 5= sidewise slope for sliding the chips
gle off the tool in a convenient direc-

tion while the plane OB is called
the “back cutting face”. Being formed between the front and
back cutting faces of the chisel the angle AOB is known as the
lip angle. The angle BOC is the clearance angle which is
formed by the back cutting face of the chisel and the sur-
face of the work to be treated. The slope in the direction
of the chisel length in which the chip moves is called the
“front rake” or “true rake’. The angle AOC formed by the
lip angle and clearance angle is known as the “cutting an-
gle”. There are different types of chisels such as flat chisels,
cape chisels, etc.

Hammers are striking tools used in chipping, bending
and other operations. Hammers are made of a solid piece
of forged tool carbon steel, their weight depending on the
stock to be removed.

1. labour-consuming — TpyZoeMKui

Exercises

I. Use the following words and phrases in sentences of your
own:

to chip, chisel, stock, mechanical tools, blade, wedge,
edge, cutting angle, acute angle, plane, lip angle, clearance
angle, cape chisel, front rake, to strike, to forge, solid

I1. Retell the text giving answers to the following questions:

1. What is chipping? 2. What instruments are used in
chipping? 3. What is a chisel? What types of chisels do you
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know? 4. What does the work of a chisel depend on? 5. What
does the angle of the cutting edge of a chisel depend on?
6. Why is the top face of a chisel given a certain slope?
7. What is the front. rake? 8. What plane is called the
“front cutting face”? 9. What plane is called the “back cut-
ting face”? 10. What is the clearance angle, the lip angle
and the cutting angle?

I11. Fill in the blanks with prepositions by, from, in, of, on:

1. Chisels are used ... removing stock ... works. 2. Chis-
els are usually made ... a high grade steel. 3. The cutting
edge ... a chisel is ... the form ... a wedge. 4. The correct
cutting angle ... a chisel depends ... the strength ... a stock
- to be chipped. 5. Stocks are chipped ... means ... a chisel
and a hammer.

IV. Supply antonyms for the following words:
hard, large, suitable, convenient, backward, long

V. Make up adverbs from the following words and translate
them info Russian:

different, hard, main, external, large, convenient

V1. Change the following sentences using the Infinitive Con-
struction and translate them into Russian:

Example: The chisels which are fo be used for chipping met-
als are made of high grade steel.
The chisels fo be used for chipping metals are
made of high grade steel.

1. Different types of chisels are made of a good grade
chisel steel which has to be forged, annealed, and then har-
dened and tempered. 2. Chisels which must be applied for
chipping metal stocks are made of hard steel. 3. Working
a metal to a desired shape by forging produces the best com-
bination of physical characteristics for parts which will be
highly stressed. 4. An auxiliary equipment which will be
used together with the forging hammer must withstand the
vibration or impact of the forging blows. 5. The weight of
hammers depends on the stock which will be removed. 6. The
work required to separate the chip from the stock will de-
pend upon the material which is to be machined and the
separation area.
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VII. Translate the following sentences, observing different
meanings of the words and word combinations given in
italics: ‘ :

1. There are different means of chipping stocks. 2. Chip-
ping is performed by means of such instruments as a chisel
and a hammer. 3. It means that you have to remove some
more metal from the workpiece. 4. By no means should this
chisel be used for this workpiece. 5. A chisel must by all
means be applied for removing some metal from the work-
piece.

VIII. Make up questions to which the italicized words are
the answers:

1. The workpiece fo be tooled is fixed during the chip-
ping process in the bench vice. 2. A chisel is a tool made of
very hard steel. 3. A chisel has a cutting edge at one end of
the blade. 4. The cutting edge of a chisel is wedge-shaped.
5. The angle between the two edges of the tool in the plane
of the true rake is called the “lip angle”.

1X. Using the following words and word combinations de-
scribe the drawing shown in Fig. 2:

a chisel, to be a tool of very hard steel, to have a cutting
edge, to be wedge-shaped, to be under the effect of an ex-
ternal force, to cut into metal, the work of the wedge, to
depend on the cutting angle, to be sharpened to an acute

angle, to provide the best cutting conditions

2. METAL-CUTTING AND LOCKSMITH'S CUTTING TOOLS

Metal cutting differs from chipping in substituting im-
pact stresses- by pressing forces in this operation. Cutting
is used for separating some part from a piece of metal as
well as to cut angles, grooves
and  pipes. Depending
upon the shape and size of
workpieces cutting is done
by means of different cut-
ting tools such as pliers,

» bench-shears, alligator shears,
Fig. 4. Pliers: hack saws and pipe-cut-
I — cutting jaw; 2 — handle ters made of carbon steel.
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Pliers, or wire-cutters (Fig. 4) are used for cutting thin
wire. Pliers consist of two cutting jaws and two handles.
A piece of wire is placed between the cutting jaws and the
wire is cut by exerting pressure on the handles of the pliers.

Fig. 5. Bench-Shears:
1 — shear blade; 2 — handle

Bench shears are made of steel. Lateral surfaces of shear -
blades are hardened, sharpened and ground.

Bench-shears (Fig. 5) are provided with two handles one
of which is at a right . '
angle to the other and
fixed on a bench. The
length of the handle %
is 400-800 mm, while
that of the cutting
part is 100-300 mm.

The material is cut by Fig. 6 Hack Saw
pressing on one of the 1 — frame: 2 — toothed blade
handles.

A hack saw (Fig. 6)
is used for cutting
thick metal sheets,
bars, round-shaped ma-
terial, etc. The hack
saw consists of a frame
and a long toothed
blade made of tool
carbon steel. The teeth
on the blade are hard-
ened. The blades with
different pifches have
different applications,
the pitch of the

blade depending on Fig. 7. Alligator Shears:

! : 1 — bed; 2 — bedplate; 8 — arm; 4 — cutting
the material to be blade; 5§ — electpromotor; 6 — machine vice

=

s
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sawed. The thinner the material to be handled, the finer must
be the pitch of the blade used for sawing this material,
and vice versa.

Fig. 7 shows alligator shears which is a heavy duty machine
for cutting materials of large sections such as pipes, beams,
auto frames, axles and different types of industrial scrap.
The alligator shears consist of cast iron bed I and bedplate
2. Arm 8 is mounted on the bedplate. Cutting blade 4 is
fixed within the arm. Electromotor 5 imparts reciprocating
motion to the arm and the blade. The workpiece to be cut
is clamped in machine vice 6.

Special pipe-cutters (Fig. 8) serve for cutting pipes. The
pipe-cutter consists of body I, handle 4, and three steel cut-

SN \

Fig. 8. Pipe-Cutter:
1 — body; 2 — rollers; 3 — roller; ¢ — handle

ting rollers. Two rollers 2 installed on the fixed axles of
the body and roller 3 installed on the axle of the handle
“may revolve and cut a pipe fixed in a special pipe fixture.
For this purpose the pipe-cutter is turned round the pipe
to be cut, pressing the cutting rollers against its surface.

Exercises
I. Use the following words and phrases in sentences of your
- own:

bedplate, arm, pitch, bar, lateral, metal cutting tools,
pliers, pipe-cutters, hack saw, cutting jaws, to harden, right
angle, bench-shears, to press, bed, industrial scrap, groove,
to impart, reciprocating motion, to install, fixture, body

I1. Supply the missing words:

1. The p... of a blade is the distance from the point
of one t... to the point of the next t.... 2. This
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pitch is expressed by the number of t... per one inch of the
b... length. 3. The hand hack saw blade is a thin blade with
teeth formed on one e... . 4. The flexible h... s... blade is
used for s...ing tin, copper, aluminium and other soft met-
als. 5. Cutting is done by means of different c... t... . 6. For
cutting wire such cutting t... as p... are used. 7. One handle
of b...-s... is at a r... a... to the other.

I11. Translate the following sentences into English using the
infinitive instead of the atiributive clauses:

Example: Matepuaj, KOTOPHIE HYMKHO pas3pesarb, 3a)KHMaeT-
cs B THCKaX.
The metal fo be cut is clamped in the vice.

1. Ilar mojioTHa HOMKOBKH 3aBHCHT OT MaTepuaja, KOTO-
puiit Gyzer pacnuiuBaTbhesl. 2. Pasnuunbie BuIABI CTajH, Ko-
TOpHIE HCIOJIL3YIOTCS JJIf MOJIOTHA HOXKOBOK, H3TOTOBJISIOTCS
Ha HameM 3aBoje. 3. ITOJIOTHO HOXKOBKH, KOTOpOE€ Hal0 HC-
NOJIb30BaTh JJisi PACTUIMBAHMS 3THX TOHKHX JIHCTOB, JOJIKHO
uMeTb 32 3y6a Ha onuH awoiM. 4. Tpy6a, koTopylo Hajo pas-
pesath TpyGopesoM, GyJeT 3akpeljieHa B CIeENHajJbHOM MpH-
crioco6sennn. 5. Ilpu BpameHun Tpybopesa BOKDPYT H3AENHA,
KOTOpOe Hajo paspe3aTh, CO3JAeTCA pEXyIlee YCHIIHE.

IV. Make up questions to which the italicized words are the
answers:

1. This bar is subjected to the action of two sets of exter-
nal forces. 2. Cutting is used in cases when it is necessary
to separate a piece of metal. 3. Thin wire is cut with pliers.
4. Sheets of metal are cut with bench-shears. 5. Cutting tools
are made of carbon steel. 6. Pliers consist of fwo cutting
jows and two handles. '

V. Giving the answers to the following questions describe the
principle of operation of pliers, bench-shears, and alli-
gator shears and pipe-cutter shown in Figs 4, 6, 7, and 8:

1. What are pliers used for? 2. What do the pliers con-
sist of? 3. What is the funtcion of pliers, jaws and handles?
4. What material are bench-shears made of? 5. What are
the bench-shears provided with? 6. What purposes are alli-
gator shears used for? 7. What principal parts do the alliga-
tor shears consist of? 8. What part of the alligator shears
is the arm mounted on? 9. Where is the cutting blade of
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the alligator shears fixed? 10. What motion does the electro-
motor impart o the arm and the blade? 11. What purpose
are pipe-cutteres used for? 12. What parts does a pipe-cutter
consist of? 13. How is the cutting performed? 14. Where
is the pipe fixed for cutting? '

3. FILING AND FILING TOOLS

Filing is the most widely used fitting operation in the
practice of metalworking shops used for cutting metal by
means of a tool known as a file. By means of a file it is pos-
sible to give a different shape and size to a workpiece, to
fit one part to another, etc.

The most widely used operations with a file are: (1) fil-
;ll(‘l)g separate surfaces, (2) liling mating surfaces, (3) filing

les.

A file is a hardened steel bar having a great number of
fine cutting edges or teeth running diagonally across its
face. These teeth can remove fine chips from a treated work-
piece. A file differs from a chisel in having a large number
of cutting points instead of one cutting edge and in being
driven directly by hand instead of by hammer.

There are various kinds of files applied for finishing
different workpieces depending on the shape of their sur-
faces (Fig. 9). : '

Flat files are used for filing flat surfaces but the shape
of the files is not quite flat because if the file had been made
quite flat, it would have prevented the production of a flat
surface, as the file would have cut away at the edges of a
~work and would have left a convex surface.

For filing convex and concave surfaces half-round files
are used. A half-round file is made with a convex surface
to prevent all the teeth from cutting at the same time, which
requires too much pressure on the file, as well as to prevent
the file from bending.

Square files are applied for filing square holes and rec-
tangle grooves, while triangular or three-square files are
used for filing angles. '

Round files are used for filing round holes of small dia-
meters, and for filing metal in narrow places diamond-shaped
files made of copper strip into which diamond powder has
been hammered, or knife files are used.

For filing soft metals rasp files or rasps are employed.
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Exercises

I. Use the following words and phrases in sentences of your
own:

to file, to fit, mating surfaces, face, a great number of,
convex surfaces, triangular file, to prevent, strip

I1.. Retell the text giving answers to the following questions:

1. What is filing? 2. What tools are used for filing oper-
ations? 3. What operations are performed with a file? 4. What-
is the diiference between a file and a chisel? 5. How is cut-
ting performed with a file? 6. What files are used for filing
depending on the shape of the surfaces to be finished?

I11. Supply antonyms for the following words:
flat, convex, soft, different

1V. Give the derivatives from the following words and trans-
late them into Russian:

to differ, to operate, file, to fit, diagonal, to finish, to
separate

V. Change the following sentences using the subordinate
clauses instead of participle phrases and translate the
sentences into Russian:

Example: Files with convex surfaces, preventing all their
teeth from cutting at the same time, are used
for filing convex and concave surfaces.

Files with convex surfaces which prevent all their
teeth from cutting at the same time are used
for filing convex and concave surfaces.

1. Files are generally made with convex surfaces being
thicker in the middle than at the ends. 2. Files having vari-
ous shapes of cross-section such as square, flat, round,
etc. are used in metal-cutting practice. 3. When filing con-
vex surfaces one uses a half-round file. 4. A file is an ins-
trument having teeth on its face. 5. Files are tools belon-
ging to the group of locksmith’s cutting instruments. 6. Files
having single cut teeth are called <“single-cut files”.

7. For removing a large amount of metal one uses a coarse-
pitched file.
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VI. Make up questions to which the italicized words are the
answers:

1. A file has a great number of fine cutting teeth. 2. These
teeth are used for removing chips from the workpiece to
be treated. 3. Depending on the shape of the surfaces to be
filed various kinds of files are used. 4. No, flat files are
not used for filing round holes. Round files are used. 5. No,
knife files are not used for filing soft metals, but rasps are
used. 6. Yes, diamond-shaped files are used for filing metal
in narrow places.

VII. Giving answers to the following questions describe Fig. 9:

1. What is a file? 2. What principal parts does a file
consist of?* 3. In what cases is a square file used? 4. Which
file is used for filing angles? 5. What material are diamond-
shaped files made of? 6. In what cases are knife files used?

4. MECHANICAL TOOLS

Both in maintenance and in repair of machines all kinds
of fitting operations are applied. An important role is played
by disassembling and assembling operations. Special instru-
ments are used for performing these operations.

Among the variety of mechanical tools used for disas-
sembling and assembling machine parts and in their repair-

i

JIE

Fig. 10. Wrenches:

! — single-ended wrench (a — handle; & — head; ¢ —
span); 2 — double-ended wrench; 3 — adjustable wrench;
4 — socket wrench

ing are wrenches (Fig. 10). According to their construction
and application wrenches may be of different types: single-
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ended and double-ended nut wrenches, adjustable wrenches,
socket wrenches and special wrenches.

A nut wrench is used for screwing and unscrewing nufts.
It consists of a handle and a head with an opening known
as the span.

. Adjustable wrenches may be used for unscrewing nuts
and bolts of different dimensions.

Socket wrenches are applied in cases when nuts or bolt
heads located in recesses are hardly accessible for a nut
wrench.

Special wrenches are used for unscrewing and screwing
nuts of a definite type.

Wrenches are used by drivers for repairing cars, in lock-
smith’s shops and fitfer’s shops. Fitters use them to screw
different types of machine parts as: washers, bolts, shafis,
etc. Plumbers use them to repair pipes, taps, etc. Besides
different types of wrenches there are round pliers or needle
nose pliers which are widely used by locksmiths, electri-
cians and other specialists for gripping, screwing or cutting
off thin metal and wires.

Exercises

I. Use the following words and phrases in sentences of your
own:

nut, to screw, to maintain, to unscrew, fo assemble,
to disassemble, nut wrench, adjustable wrench, socket wrench, .
to grip, plumber, electrician, fitter

I1. Answer the following questions:

1. What operations are applied in maintenance and re-
pair of machines? 2. What instruments are used for disas-
sembling and assembling machine parts? 3. How are wrenches
subdivided? 4. What is a nut wrench used for? 5. When
are adjustable wrenches applied? 6. In what cases are socket
wrenches used? 7. What wrenches are used for screwing and
unscrewing nuts? 8. By whom are different wrenches used?
9. What other mechanical tools can be used in repairing?

"III. Find in the text nouns for the following verbs:

to maintain, to operate, to construct, to fit, to assemble,
fo apply
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IV. Supply antonyms for the following words:

disassembling, to screw, difficult, single-ended, accessi-
ble

V. Supply s_t)nonyms for the following words:
to locate, to grip, widely, different, dimensions

VI. State the functions of all the -ed forms and translate
the following sentences into Russian:

1. Wrenches used to unscrew and screw nuts are known
as adjustable wrenches. 2. Diiferent wrenches are used to
screw different types of machine parts, such as washers,
bolts and shafts. 3. Locksmiths and fitters use special
instruments depending on the parts of machines to be disas-
sembled and assembled. 4. Nut wrenches may be used for
screwing different nuts. 5. Tools called “wrenches” are used
for turning bolts and nuts. 6. Tools known as S-wrenches,
angle wrenches, etc. are named so according to their shape.
7. The wrenches may also be named from the object on which
they are used. 8. Adjustable wrenches are named so because
they may be applied for screwing and unscrewing bolts
and nuts of different sizes.

VII. Translate the following sentences into English:

1. O6riuHO MeXxaHHYeCKUe KJIOUH, HCIOJb3yeMble NPH pe-
MOHTE pasHOOOpasHLIX Jerajefl, M3TOTOBJAIOTCA U3 NPOYHOH
craau. 2. Kycauku MOTYT NpHUMEHSThCA JJIS ONepaiui, Bhi-
NOJHSEMHIX cJecapsMyu. 3. TOPHOBBLIA KJIOU MOMXKET IpuMe-
HATBbCS JJS 3aBHHUMBAHHS [aeK, DACIOJIOMKEHHBIX B Yrayo-
jgenusx. 4. Cnecapb 4acTo IIOJB3YeTC HMHCTPYMEHTaMH, Ha-
SLIBAEMBIMH Pa3BOAHBIME K/ouamu. 5. Cpelu MHOTHX HHCTPY-
MEHTOB, NPHMEHSIEMBIX 3/JE€KTPHKAMH, €CTb KPYIJIOryOusl.

5. MEASURING TOOLS AND DEVICES

A. MEASUREMENT

The size and shape of all machine parts should be in
accordance with the corresponding drawing. The produced
parts should be checked by means of measurement, which
generally involves comparison either with some accepted
standard or with a mating part. The significance of any meas-
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urement is determined by the degree of accuracy to which
the parts may be measured.

Depending on measurements different measuring tools
can be used such as rules, slide gauges, vernier calipers,
depth gauges, dial indicators, micrometers, clearance gauges,
inside and outside calipers, plug gauges, bevels, universal
protractors, etc.

B. MEASURING TOOLS

When accurate measurement of the part is required, the
vernier calipers, micrometers and slide gauges are used. When
it is not so important to have an accurate measurement of
the part, metal rules, inside calipers and outside calipers
will do.

A WAL S UL UL R AL L Lt Ml e |
HIB1920212221247.5?6772019.70]10)

Fig. 11. Steel Rule

Fig. 12. Calipers:

a — inside; b — spring; ¢ — outside
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Steel rules (Fig. 11) serve for determining the length and
sometimes the depth of the part to be measured. Steel rules
are graduated in millimetres, but in the USA and England
they are graduated in thirty-seconds and sixty-fourths of
an inch.!

The outside (Fig. 12) calipers are the simplest instru-
ments for measuring external diameters of the part. The
outside caliper consists essentially of two curved legs.

The inside calipers are used for determining the internal
diameters of the part. Its construction is almost similar
to that of the outside calipers. Sometimes the outside cal-
ipers may be used for measuring internal diameters of
the part. The outside and inside caliper measurements may
be read by placing the legs of the calipers on a rule and pla-
cing one leg and the end of the rule against a flat suriace
as shown in Fig. 1L .

Fig. 13. Vernier Calipers:

I, 2, 3, 8 — jaws; 4 — adjusting screw; 5 — primary scale; 6 - depth
rod; 7 — frame with vernier

Fig. 14. Micrometer:

! — frame; 2 — anvil; 3 — spindle; 4 — lock nut; 5 — barrel;
6 — thimble; 7 — ratchet thimble
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Vernier calipers (Fig. 13) can be used for measuring both
external and internal sizes of a part. By using vernier cali-
pers measurements up to .001” may be determined. Ver-
nier calipers consist of a primary steel scale and four jaws.
Jaws I and 2 are infegral with the scale. Jaws 8 and 3 are
attached to the frame sliding along the scale. The frame may
be clamped on the scale in any position by means of an ad-
justing screw. External surfaces may be measured with jaws
I and 8, while internal surfaces are measured with jaws 2
and 3. The depth of recesses is measured with a depth rod
6. A vernier on the frame 7 serves for measuring fractional
parts of a millimetre.

The micrometer (Fig. 14) is an instrument for precise
measurement of length and thickness of a part to one ten-
thousandth of an inch. The principle of operation is similar
to that of vernier calipers. A graduated thimble serves as
the primary scale. The scale on the barrel of the micrometer
is used for the vernier reading. The part to be measured is
placed between the anvi/ and micrometer screw, which is

1
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Fig. 16. Go and No-Go Plug

Fig. 15. Dial Indicator: Gauge:
1 — dial; 2 — indicator 1 — go plug gauge; 2 — handle;
pointer; 3 — test point; 4 — no-ga. plug gauge
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called a “movable spindle”. By rotating the thimble, the
spindle is removed or approached to the anvil. By rotating
the ratchet thimble the spindle is moved and thus the part
is pressed to the anvil. Thereupon the rotation of the ratchet
thimble is discontinued,-the micrometer opening is fixed by
the lock nut and the reading is taken. The micrometer read-
ing is the sum total of the barrel divisions, the thimble
divisions with respect to the axial line on the barrel, and
the vernier reading.

Fig. 15 shows a dial indicator. The dial indicator is a
gauge with a graduated dial and an indicator pointer connect-
ed to a fest point by a system of levers. Any movement of
the test point is magnified by the indicator pointer. The
dial indicator is used to check the shape of a part, the pre-
cision of its machining, as well as for checking the accu-
racy of cutting machines. ,

Thread plug gauges or internal gauges, being of “go”
and “no-go” type (Fig. 16), are generally used for testing
threads or tapped holes.

Depth gauges are used for measuring the depth of grooves
and holes. Their principle of operation is similar to
that of vernier calipers. A primary scale sliding in a frame

8 90112131 1516171819 2021 222374 1§
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Fig. 17. Depth Gauge:

1 — primary scale; 2 — frame; 3 — vernier; 4 — screw

may be locked in any position by a screw. The depth of a
groove or a hole is measured by means of the primary scale
and a vernier as shown in Fig. 17. Conical surfaces are meas-
ured with control gauges.

A universal angle gauge for measuring internal and ex-
ternal angles is shown in Fig. 18. The universal angle gauge
consists of a base with a primary scale attached to the base.
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A quadrant with a ver-
nier may be moved
along the arc of the
base. A triangle may
be attached to the
quadrant by means of
a holder. In its turn
a detachable rule is
attached to the trian-
gle. The triangle and
the detachable rule
can be moved along
the face of the quad-
rant. Angles can be
measured within the
range of 0° to 320° by
means of the universal
angle gauge.

Fig. 18. Universal Angle Gauge:

! — base; 2 — triangle; 3 — vernier; 4 —
quadrant; 5 — detachable rule; 6 — holder

1. they are graduated in thirty-seconds and sixty-fourths
of an inch — oHn rpagyupyloTcsi B TPUALATH BTOPHIX WJ/IH
HIeCTHAECAT YEeTBEPTHIX AIOHMA

Exercises

I. Use the following words and phrases in sentences of your
own: .

R drawing, to measure, to involve, mating part, accuracy,

slide gauges, vernier calipers, depth gauges, clearance gauges,
micrometer, inside calipers, outside calipers, to gradu-
ate, internal diameters, to slide, adjusting screws, lock nut,
tapped hole

I1. Translate the following groups of words, paying atten-
tion to the meaning of suffixes:

to measure, measuring, measturable, measured, measure-
ment; to compare, comparative, compared, comparison; to
signify, significant, significance; to depend, depending, de-
pendence, dependent; to graduate, graduated, graduation;
accuracy, accurate; precise, precision; general, generally,
generation

42



II1. Supply synonyms for the following words:

to place, inside, outside, to be similar, according to,
with reference to

IV. Fill in the blanks with prepositions in accordance with,
by means of, within, for, to, of:

1. Machine parts should be manufactured ... their res-
pective drawing. 2. ... a micrometer it is possible to make
measurements to a very high degree of accuracy. 3. Calipers
are used for measurements to ... 0.18 mm. 4. Measuring
tools should be chosen ... the machine part to be measured.
5. The micrometer is an instrument ... measuring directly
... thousandths, and estimating to quarter thousandths ...
an inch, ... its range. ‘

V. Translate the following sentences observing different mean-
ings of the words in italics:

1. The principle involved in the operation of the micro-
meter is explained in technical text-books. 2. The instruc-
tion on the use of this dial indicator is rather inwvolved.
3. These drawings and their explanations are given to illus-
trate the principles involved. 4. Different kinds of instru-
ments are used fo measure holes of considerable depth.
5. A millimetre is a measure of length. 6. Steel plates usually
vary by sixteenths of an inch. 7. By dividing the load re-
quired to break the specimen by its area, the ultimate ten-
sile strength of material is obtained. 8. By accuracy of form
is meant not only the exact duplication of irregular pro-
files, but also the accuracy of form embodied in squares, true
cylinders, cones, etc.

VII. (a) Translate the following text using a dictionary:

A range of optical instruments for measuring surface
finish, which are relatively inexpensive and of very robust
design, and afford the advantage that they can readily be
applied under both workshop and inspection-room condi-
tions, is being produced by many plants. Known as optical
devices, these units are of modern designs. The portable
device is intended for checking the relatively coarse finishes
produced by planing, turning, and milling. With this de-
vice a beam of light is directed past a straight, opaque edge,
and through a lens at an angle of 45° to the work surface,
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and the line of intersection is observed at an angle of 90°
to the light beam, through the eyepiece of the microscope.

(b) Make up three questions on the basis of this text
and answer them.

VIII. Make up questions concerning the measuring fools
shown in Figs 11, 12 and answer them.

IX. Using the following words dnd word combinations de-
scribe the principle of operation of the vernier calipers
shown in Fig. 13:

vernier calipers, to be used, to measure, external and
internal. sizes, a part, to consist of, steel scale, four jaws,
two jaws, to be attached, the frame, to slide, the scale, the
first two jaws, to be used, measuring external surfaces, the
other two jaws, measuring internal surfaces, the depth, to
be measured, a spindle

X. Giving answers to the following questions describe the
principle of operation of the micrometer shown in Fig. 14:

1. What is a micrometer? 2. What is the function of the
graduated thimble of the micrometer? 3. What is the scale
on the micrometer barrel used for? 4. Where is the part
placed for measurement? 5. How is the part pressed to the
anvil and how is the micrometer reading taken?

X1. Describe the measuring tools shown in Figs 15, 16, and 18.

6. MACHINE-CUTTING TOOLS

The cutting tool is that part of a cutting machine which
serves for removing material from revolving work. If either
incorrect or faulty cutting tools had been used for metal-
cutting operations, the quality of work would have become
poor and cost would have been higher. That is why care-
ful attention should be given to the cutting tools in any
metal-cutting operation.

Cutting tools are made of hardened and tempered steel
or Alloy metals. All the cutting tools are adapted to per-
form certain work in the most efficient manner and, accor-
dingly, they may be subdivided into furning tools, boring
tools, milling cutters, planing tools, shaper tools, etc. These
tools having one effective cutting edge along which excess
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material from the workpiece is removed are known as single-
point cutting tools.

Other tools removing excess material on two or more
cutting edges simultaneously are known as multiple-point
cutting tools. Each cutting tool consists of a shank for hold-
ing the tool in the machine and a tip or cutting edge for
removing chips from the work.

The single-point cutting tools
fall into several types, such as: tp
(1) solid, forged tools having the
same material throughout; (2) solid
tools having a tough steel shank and ;,,,.7
a tip made of high alloy steel which
is welded on to the shank; (3) solid
tools with a tip brazed (Fig. 19) on  Fig. 19. Cutting Tool
to the shank; and (4) inserted tools
having a small piece of the cutting edge made of carbide
steels. Inserted tools held in a tool holder owing to a
screw or wedge are used for machines of a complicated na-
ture when it is necessary to prolong tool [life as long a
time as possible.

The various types of cutting tools differ in shapes and
in the angles to which the surfaces of the tools are ground.
The cutting tip should be ground by hand or by machine
with correct angles (Fig. 20) on the top face (rake angles)
and sides (clearance angles) to a desired shape. The shape
of the tool, as well as the proper rake and clearance angles
depend upon a large number of factors, such as the specific
operation, the material to be cut and the material from
which the tool is made. The top rake is usually provided
for the tool holder by the tool being sef at an angle, which
is correct for machining steel and cast-iron. On solid tools
it is necessary to grind the top rake in the tool.

"By adjusting the tool in the fool post through a wedge,
this top rake can be varied somewhat to suit the material

4 4 being turned. The softer

the material the less the
top rake should be as there
(L c pis a tendency for the

= “{ool to dig in if the rake
. . . is too great. The side

Fig. 20. Cutting Tip: rake also varies with the

A4- *°2,;§‘;§;£;:‘2&;§‘;§;a,,ﬁ; front aterial being machined.
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The proper angle is from 6° for soft material to 15° for
steel. The front clearance depends on the diameter of
the work to be turned. To turn cast-iron it is advisable
to set the tool above centre. If the tool were ground square!
without any front clearance, it would not cut, but
rub on the material to be turned below the cutting edge
of the tool.- The front clearance should be less for small
diameters than for large diameters, ranging from 8 to 15°
The tool is ground with the side clearance.to prevent the
dragging of the tool on the shoulder formed by the cut. This
angle is usually about 6° from the vertical and is constant.

For efficient operation of the machine, the proper sur-
face speed of the work being machined must be maintained.
If the speed is too slow, the job takes more time than neces-
sary and often the work produced is unsatisiactory..On the
other hand, if the speed is too great, the cutting edge will
be worn down too rapidly. Frequent grinding will be neces-
sary, which is also wasteful. For ordinary production work
the speed should be as great as the tool will stand without
requiring sharpening more often than every two or three
hours when cutting continuously.

Cutting tools used for longitudinal turning are sub-
divided into roughing tools and finishing tools.

Roughing tools are applied for roughing or removing
the excessive metal from the work. Such tools are usually
carbide-tipped and they have a long cutting edge. Angular
roughing tools are very convenient for turning surfaces of
the parts which are at the chuck cams, as well as for facing. -

Finishing tools are used after the work has been turned
with a roughing fool to give accurate size and clean surface
to the work being machined. ‘

Before starting the cutting operation tools should be
clamped in the tool-holder (Fig. 21) by means of two or
more bolts. ’

Side tools are used for cutting faces. A side tool has a
long cutting edge set at an angle of about 5° with respect
to the surface of the work to be cut, and a short cutting edge.
This cutting edge is largely bevelled to facilitate the ap-
proach of the tool tip to the centre of the part fastened be-
tween the two lathe cenires.

Necking tools are used for grooving, since the width of
grooves is usually small. The cutting edge of a necking tool
is narrow, which increases the danger of its breakage. To
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prevent this breakage the
height of the head is made
several times larger than the
width of the cutting edge.
Material is cut off by
means of tools known as
cutting-off tools, which are
similar to necking tools.
The difference is that they
have a longer head which
should be a little larger than
one-half of the diameter of Fig. 21. Tool Holder
the blank to be cut. 1 — cutting tool; 2 — bolt; 3 — shanl

1. If the tool were ground square — ecam 6nt pesell 3a-
TayWBaJICsl QX NPAMBIM YIVIOM

Exercises

I. Use the following words and phrases in sentences of your
own:

to bevel, side tool, facing, roughing tools, to grind,
to rough, speed, finishing tool, to provide, to adjust,
to set, single-point cutting tools, turning tools, effec-
tive cutting edges, tip, shank

I1. Use these verbs in the past participle form and make up
sentences using past participles as atiributes:

to grind, to turn, to form, to cut, to temper, to harden,
to provide

I11. Underline the suffixes and prefixes and translate into
Russian the following group of words of the same stem:

to adjust, adjustable, adjusting, adjustment; to con-
tinue, continual, continuance, continuation, discontinuation,
discontinuance, to discontinue; to divide, divided, division,
divisional, divisor, to subdivide, subdivisible, subdivision

IV. Choose synonymical groups out of the following list:

to sharpen, to undergo, to understand, precise, accuracy,
to realize, to complete, to start, to subject, to finish, to
begin, accurate, to clamp, precision, to squeeze, to grind
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V. Charige the following senlences, using the subordinate
clause instead of participte phrases. Translate the sen-
tences intfo Russian:

- Example: Cutting tools used for various metal-cutting op-

e

erations have quite a wide range of shapes.

Cutting tools which are used for various metal-
cutting operations have quite a wide range of
shapes.

1. The number and types of cutting tools used in practice
are very large. 2. Tools designed to take heavy roughing
cuts are known as roughing tools. 3. Milling cutters have
several cutting edges giving the cutter the adfantage of
cutting. 4. Each blade of the milling cutter is a single-point
cutter provided with proper rake and clearance angles. |5} The
cutting angle is determined by the physical characteristics
of the material being machined. 6. A high cutting speed,
a small chip thickness and a large rake angle are factors
facilitating the flow of the chip over the face of the tool.
7. Different kinds of cutting fools are used for metal-cutting
processes depending upon the kind of metal being cut. 8. The
elements of a single-point tool used for turning operations
are shown in Fig. 20.

VI. State the kinds of subordinate clauses in the following
sentences and translate them into Russian:

1. The distance that the tool is set into the work for cut-
ting operations is referred to as the depth of cut. 2. Metals
may be so strong that it is difficult to produce a tool capable
of cutting off the chip without frequent failures. 3. If the
metal to be cut is soft, the top rake of the tool is decreased.
4. When a tool cuts metal a force is exerted on its face by
the material pushed ahead, and a friction force is set up
along the face of the tool by a sliding chip. 5. If the tool
were not ground correctly, it would not cut freely. 6. The
basic principle of design employed in making single-point
cutting tools is the wedge which can be modified in accord-
ance with requirements.

VII. Translate the following sentences into English using
different ways of expressing obligation:

1. Bce peslpl, B 3aBUCUMOCTH OT THIIa MallWHBI, Ha KOTO-
pPOH OHH HCHOJIB3YIOTCS, HYXKHO IOJpPasfeNsiTh HAa TOKAapHEHIE,
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¢pesepHbie, crporaibheie H Apyrue. 2. Jlas Toro utoGe mpo-
AJUTh paGoTy peXyLIero HHCIPYMEHTa, CJe[yeT NPaBHJIbHO
BLIOMpATh CKOPOCTH pesanus. {3] YToJ 3aTOYKH HHCTPYMEHTa
NOMKEH MEHATbCS B 3aBHCHMOCTH OT Martepuasia oOpabaThl-
BaeMoli feranu. 4. VIHCTpyMeHT, KOTOPHIH HY2XKHO 3aTauHBaTh
M YCTaHABJHBATb B OMNpeJeNeHHOe INOJIOXKeHHe B aBTOMATH-
yeCcKOM CTaHKe, CJIEJyeT HacaXXuBaTb C MeHblIed CHJIOH, yeM
o6xrpouHslll pesell. 5. Pexyiue HHCTPYMEHTHl MOTYT 3aTayM-
BaThCA 0 TeX IOp, MOKa He OCTaHeTcs MaJjeHbKasi I0JIOCKa
pexyulell KDOMKH, M BCE € HX MOXHO elle HCIO/Nb30BaTh
IJIsl PEe3KH MarepHaJa.

VIII. Give different meanings of the words proper, to make,
: one, for, above, more, that. Give some examples of
their use.

IX. Make up questions to which the italicized words are the
© answers: L Wk JOTOLR
1. On solid tools it is necessary to grind the top rake
in the tool. 2. To turn cast-iron it is necessary to set the tool
above cenire. 3. The tool is ground with the slide clearance
to prevent the dragging of the tool on the shoulder formed
by the cut. 4. If the surface of the work being machined is
too great, the cutting edge will be worn toorapidly. 5. Rough-
ing tools are applied for roughing or removing excessive
metal from the work. 6. To prevent the breakage of the cut-
ting edge of a necking tool, the height of the head is made
several times larger than the width of the cutting edge.

X. (a) Read and translate the following text without using :
a dictionary:

Lathe tools are made of carbon steel, high speed steel
and alloys such as stellite and cemented carbide. The stel-
lite ‘and cemented carbide tools are becoming more generally
used as their cost is reduced. There are but few carbon steel
tools used,! the general practice is to use high-speed tool
bits in holders. One should determine the kind of tool
to be ground, as carbon and high-speed steel require differ-
ent treatment. Tools should be marked to show the kind
of material from which they are made. To ensure the prop-
er operation of a lathe the cutting tools should be ground
by hand or machine. In machine grinding the tool is sup-
ported rigidly in a chuck or holder and ground semi-auto-
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matically to the desired rake and relief or clearance angles.
In grinding by hand, the tool should be supported on the
work rest and moved back and forth across the entire face
of the grinding wheel. The accuracy of a tool ground by hand
depends almost entirely on the skill of the operator.

1. there are but few carbon steéel tools used — npume-
HSIOTCSA JIMIIb HEMHOTHe peslibl M3 YIJIEPOAHMCTOH CTaj

(b) Answer the following questions:

1. What steel are lathe tools made of? 2. Why should
one determine the kind of tool to be ground? 3. How
should the cutting tools be ground to ensure the proper oper-
ation of a lathe? :

XI. Giving answers to the following questions describe the
construction of the cutting tool in Fig. 19 and the an-
gles to which a cutting tool shown in Fig. 20 should be
ground, and clamping the tool in a tool holder in Fig. 21:

1. What parts does a cutting tool consist of? 2. What is
the shank of the cutting tool used for? 3. What is the syno-
nym for the word “cutting edge”? 4. By what means can the
cutting tip of a tool be ground? 5. To what angles should
the tip of the cutting tool be ground? 6. What do the shape
of a tool as well as its rake and clearance angles depend
upon? 7. How can the top rake be varied? 8. What does
the top rake depend on? 9. How does the side rake vary for
soft material and for steel? 10. What does the front clearance
depend on? 11. What action would be performed by the
tool if it were ground square without any front clearance?
12. Why is the tool ground with a side clearance? 13. How
should the tool be clamped in the tool holder before start-
ing the cutting operation? -

7. DRILLS AND DRILLING

: Uich oo wls
Drilling is one of the cutting operations‘producing cy-
lindrical holes of different” diameter in solid material by
means of rotating tools called “drills” (Fig. 22).
The most common type of drill in use! is the fwist drill
made of a tempered steel round bar stock. Twist drills are
made with two, three, or four spiral grooves or flutes milled
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rE¥s 7
from the solid. These grooves or flutes winding around the
body of the drill serve for forming the cutting edges of the
drill, as well as for removing the chips formed in drilling
from the hole.

~H— 3 Kiﬁf”ww K
body shank 1 *

Straight-Shank Drill

working part

Tapered-Shank Drill

Fig. 22. Drills

4 s
 The twist drill comprises %#e@pﬂfmiégzy‘,

shank and point. The twist drill has two i

-as—the- “lips”. These eutting-edges, or lips, are connected
by i ; -a “web”. H-is-this part-that-gives
rigidity and strength to the drill. When in use the first two
cutting edges remove the material from the work, while
the third one penetrates into the material by rubbing rath-
er than cutting. —

An-erder to drill holes in a metal the cutting edges of a
drill should be correctly ground to a certain angle. When
a drill is ground correctly, its ewtting-edges; er-tipsy should
have equal length whereupon each of them should make
the same angle with the centre line. Otherwise the drill
will make holes the diameter of which is larger than that
of the drill. This may disable the drill and cause an unde-
sirable waste of material. Drills have shanks of various
types, the most commonly used being those having straight
and tapered shanks. The shank of the drill serves for clam-
ping the drill either in the chuck spindle or socket of a drill-
ing machine. The above part of the drill may be either of
a cylindrical shape, like in? straight-shank drills, or of ta:
pered shape in fapered-shank drills.

The third part of the drill is called a “drill point”. It
is always ground to a cutting angle varying with the kind of
material to be drilled. For hard materials this cutting angle
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equals 140° and for soft materials it equals 90°. The cutting
edges of flat drills used for drilling holes in steel or in cast-
iron are ground to an angle of 100° to 120°. All the drills
get worn while drilling and they should be re-ground from
time to time.

"1. The most common type of drill in use — cambim 0GbIY-
HEIM HCIIOJIb3YEMBIM THIIOM CBepJia...
2. like in — kax B, TOXOOHO

Exercises

I. Use the following words and phrases in sentences of your
own:

to drill, cylindrical holes, rotating tool, twist drill,
slute, to mill, lips, web, spiral grooves, tapered shank,
focket

II. Retell the text giving answers to the following questions:

1. What is drilling, and its purpose? 2. By means of
what tools is drilling performed? 3. Which is the most wide-
ly used tool for drilling? 4. What material is a twist drill
made of? 5. What purposes do twist drill flutes serve? 6. What
are the principal parts of a twist drill> 7. What are the cut-
ting edges of a twist drill called? 8. What part of the twist
drill gives it rigidity and strength? 9. Why should the cut-
ting edges of a drill be correctly ground? 10. Why should
the cutting edges of a drill have an equal length?

II1. Form adverbs from the following adjectives:
proper, cylindrical, certain, good, wide, correct, equal

IV. Underline the suffixes and prefixes and translate into
Russian the following groups of words of the same stem:

to desire, desirable, undesirable; cylinder, cylindrical,
cylindrically; to straighten, straight; to grind, ground, re-
ground; equal, equality, equalization, to equalize, equalizer,
unequal, unequalled

V. Supply the missing words:

1. In drilling h... in metal, heavy pressure must be ap-
plied at the drill p... . 2. Spiral f... are found on most drills.
3. The c... angle at the outer corner of the l... should be
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about 12° 4. The cutting edges of t... d... have angles of
top rake and clearance the same as any other c... t... have.
5. The body of metal between the flutes forms what is called
the w... . 6. The drills are held in place by their t... shanks
or by gripping straight-s... drills in a c... .

VI. Connect the following sentences using the conjunction
either... or:

Example: The body of the twist drill has two spiral grooves.
The body of the twist drill has flutes cut on its
surface.
The body of the twist drill has either two spiral
grooves or flutes cut on its surface.

1. The twist drill is formed by twisting grooves in a
flat piece of steel. The twist drill is formed by milling a
cylindrical piece of steel. 2. The grooves serve to form cut-
ting edges of the drill. The grooves serve to remove the chips
formed in the process of drilling. 4. The drill flutes serve
to lubricate the drill. The drill flutes serve to remove chips
from a hole being drilled. 5. The work to be drilled should
be clamped in a vice. The work to be drilled should be
clamped in a chuck. 6. The web of a drill penetrates into
the material being cut. The web of a drill rubs the material.

VII. Translate the following sentences into English using
the past participle instead of the atiributive clauses:

Example: YacTb cBepJia, KoTopasi HasplBaeTcsl pexylled vac-
TbIO, BCerja 3aTauuBaercsl IOf ONpeleJeHHbM
yIJIOM pe3aHus.

The part of the drill called a “drill point” is al-
ways ground to a certain cutting angle.

1. Onepanusi, KoTopasi BBINOJIHAETCS HPH IOMOMH HHCTPY-
MEHT2, HasLIBAEMOTO «CBEPJIOM», HAa3bIBAeTCsl «CBEpJIEHHEMY.
2. CrpyXxu, KOTOpHie 00pasyloTcsl NpH CBepJeHHH, yAaasd-
I0TC IO KaHaBKaM cBepJsia. 3. Pexymue KpPOMKH cBepJa,
KOTOPbIe HCHOJBb3YIOTCS A/ CBepJIeHHs], JOMKHbl 3aTauHBaTh-
cq NOf ompefeneHHHM yrioM. 4. MHCTpyMeHT, KOTOpHIA HC-
NOJb3yeTCs JJI CBepJIeHHs, HA3BIBAeTCH «CBEPJIUJBbHBIM CBEp-
Jom». 5. OnHa M3 KDOMOK CBepJsia, KOTOpasi HasbiBaercs «Ile-
PEMBIUKOH», He pexkeT MeTaJll.
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VIII. Analyse and translate the following sentences:

1. Different kinds of drills are used in drilling, such as:
a single-lipped twist drill, normally less than 1” (inch) in
diameter. 2. It is formed of a tubular shank which is
twisted of seamless tubing to make a single flute. 3. Cool-
ant is carried through the hollow shank, through a small hole
in the drill tip, and chips are washed out through the single
flute. 4. A four-lipped hollow core drill is designed to carry
chips out through a hollow drill shank. 5. This tool is used
for enlarging holes and not for drilling solid metal. A two-
lipped hollow type deep drill normally is used in drilling solid
metal holes ranging from 1” to 3" in diameter and the tip is
attached to a tubular steel shank. 7. Coolant carries chips
through the flute into the centre of the drill and then out
through the hollow shank. 8. Drills of the same design are
also used for holes larger than 3. 9. These are provided
with replaceable blades in the tip.

IX. Describe Fig. 22 orally using the following words and
word combinations:

the body of a twist drill, to represent, a cylindrical rod,
to have two spiral grooves, to serve, forming, the cutting
edges of the drill, to be called lips, the lips, to be connected,
a third edge, to be known, a web, to penetrate into material
by rubbing, the shank, the drill, clamping the drill in the
chuck, to be of different shapes, cylindrical shanks and ta-
pered shanks, the third part of the drill, a drill point, to be
ground to a cutting angle, to depend on, material to be drilled

8- THREADING TOOLS

~There are different types of thread-cutting tools depend-
ing upon the operations to be performed. Thread-cutting tools
are classified according to the work done into female screw-
cutting tools and rmale screw-cutting tools.

According to their construction they are known as faps,
nut taps (Fig. 23), and threading dies. The tap used for cut- R
ting female threads in holes, is made in the form of a §grewg‘:"' ‘
provided mostly with stfaight grooves’ forming the cufting
edges of the tool.-The tap made of a steel cylindrical bar
stock consists of the working part and the shank.
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The shank serves for [
fastening the tap in a
chuck or in a tap wrench

i
5‘719/’

(Fig. 24). Working part
: Threads can be cut by AN _

means of taps either by \no0II000000000D K L\
hand or on a machine. { 3

ANAANAANANNNNNINNS
With manual tapping usu-

ally a set of two or three

taps is used. The Tirst

tap serves for cutting :tM o )m ;

threads; then the second

tap is used; tt;e thir}cll tap .S‘hank
is applied for final thread " Fig. 93.

cutting. With mechanical g 23. Set of Taps

tapping in such materials

as cast iron, bronze, brass, copper, aluminium, etc. one tap is
used. When steel is tapped sometimes a set of fwo tools is
used. Before cutting threads the tap should be set so that its
axis strictly coincides with that of the hole to be cut, otherwise

sirgy

Fig. 24. Tap Wrench
the thread may be oblique. To cut mé;lé Eihreads such an in-
strument as a threading die is used, wTuch 1s held in the die
holder (Fig. 25).
A threading die is usually made of mterna]ly threaded

Threading Die Die Holder
Fig. 25.
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flat stee! stock with cutting grooves or flutes. Between these
grooves or flutes there are the cutting edges of the tool by
means of which male threading is performed.

Exercises

I. Use the following words and phrases in sentences of your
own:

thread, to classify, female screw-cutting tools, nut tap,
to tap, threading die, die holder, tap wrench, male threads,
female threads

I1. Retell the text giving answers to the following questions:

1. What are thread-cutting tools? 2. How are thread-
cutting tools classified according to the work done by them?
3. How are thread-cutting tools classified according to their
construction? 4. What instrument is used for cutting threads?
5. What is the construction of a tap? 6. How can threads be
cut? 7. What is needed for manual tapping? 8. What is the
purpose of the first, second and third tap? 9. How should
the tap be set before cutting threads and why is it necessary
to do that? 10. What instrument is used for cutting male
threads? -

111. Suppy synonyms for the following words:

to perform, female thread, male thread, construction,
instrument, form

IV. Give derivatives from the following words and translate
them intfo Russian:

to operate, to perform, to cut, to construct, to thread,
to tap, to fasten, usual, to hold

V. Supply antonyms for the following words:
straight grooves, manual tapping, final, to coincide

V1. Translate the following sentences observing different mean-
ings of the word machine:

1. This machine is mainly used for removing large pieces
of metal. 2. The engineer explained in his lecture how to
machine workpieces of different shapes and sizes. 3. The
size and shape of all machine parts should be checked by means
of different measuring tools. .
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VII. Make up questions to which the_italicized words are the
answers:

1. With mechanical tapping in cast iron, bronze, brass,
copper, and aluminium-one tap is used. 2. When steel is tapped
a set of two tools is used. 3. Before cutting threads the tap
should be firmly set in a tap wrench. 4. A threading die is
made of internally threaded flat steel stock.

VIII. Describe Figs 23 and 24 orally using the following
words and word combinations:

the tap, to be made, a cylindrical bar stock, to consist,
the working part, the shank, to be used, fastening the thread-
ing tool, in a chuck or in a tap wrench, two or three taps, to
be applied, manual tapping, the first and the second taps,
to serve, to cut threads, the third tap, final thread cutting

I1X. Giving answers to the following questions describe the
threading die shown in Fig. 25:

1. What operations are performed with a threading die?
2. What material is a threading die made of? 3. How is a
threading die threaded? 4. What is there between the cutting
grooves of a threading die?

9. METHODS OF HOLDING TOOLS BETWEEN CENTRES

When machining a piece of work on a lathe the former is
usually mounted between the lathe cenfres. Having been mount-
ed on the lathe the work is supported by the conical points
of the live and dead centres. The work must therefore have
centre holes in each end drilled by using a combined drill
and a countersink. The size of the centre hole has to be pro-
portioned to the weight of the work and the size of cut to be
taken. By virtue of the clearance holes the work does not
rest on the extreme points of the centres. This is important
because otherwise the position of the work will be indefin-
ite. Owing to this method of holding work between centres,
the work can be removed from the lathe as often as may be
desired. If the work has to be mounted again between cen-
tres for further treatment, it will rotate about the same axis
as before.

The two lathe centres are mounted in two spindles: one
—the live centre is held in the headstock spindle and turns
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2 7 together with the spindle
and the work, the other—
" - -~ the dead centre is held in
the tailstock spindle and
609 in most cases does not turn
and rubs against the work
Fig. 26. Centre: piece.Thepointof the dead
1 — cone; 2 — tapered shank cenire should be hard-
ened to prevent its wear-
ing during the operations performed on the lathe. Both lathe
centres should always be aligned, i. e. the points are to meet
when the tailstock with its centre is moved up to the headstock
centred A turner tests the alignment of the centres by taking
a cut and then measuring both ends of the cut by a micro-
meter. Having got the same measurements, the turner
may be sure that the centres are aligned and he may proceed
with the turning. The centre shown in Fig. 26 consists of a
cone, on which the work to be treated is installed, and of
a tapered shank, which fits corresponding faper holes in the
headstock spindle and tailstock poppet.

2
J 9
' . \
e
- Y
A
5

Fig. 27. Running Centre:

I — centre; 2, 4 — ball bearings; 3 — tapered shank; 5 — ball thrust
bearing

When works are machined at high speeds or when the form-
er are too heavy a dead centre and the work will be heated
up so as to cause excessive wear from friction. In such cases
the S0, called “running centres” are used. Fig. 27 shows a run-
ning centre inserted into the taper hole of the tailstock pop-
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pet. The centre rotates on ball bearings. The fhrust exerted
on the centre is taken by the available ball thrust bearing.
The tapered shank fits the taper hole of the tailstock poppet.

Exercises

1. Use the following words and phrases in sentences of your
own: ’

to countersink, to mount, live centre, dead centre, head-
stock, tailstock, to align, taper hole, to fit, tailstock poppet,
running centre, to insert, speed, to exert

I1. Retell the text giving answers to the following questions:

1. What is the most widely used method of holding work
in the lathe? 2. By what parts of the centres is the work sup-
ported while being turned? 3. By what means are centre holes
drilled in the work? 4. What would happen if the work rested
on the extreme points of the centres? 5. Owing to what method
of holding work in the lathe, can it be removed from the
lathe as often as may be desired? 6. Where are the two lathe
centres mounted on the lathe? 7. What kinds of centres are
used on lathes? 8. Where is the live centre held and how does
it operate? 9. Where is the dead centre held and does it turn
or not? ‘

I11. Underline the suffixes and prefixes and translate into
Russian the following groups of words of the same stem:

to combine, combined, combination, uncombined; to
lubricate, lubrication, lubricant; to mount, tfo dismount,
mounting, mountable, dismountable

IV.Find in the text English equivalents for:

3eHKOBKA, MpPEeIOTBpallaTh, WNHH/Eb 3afiHel 6a6KH, INHH-
Ienab nepepnell 6a6kH, BpamlaloOWUACT HEHTP, XBOCTOBHK, He-
NOJIBHXKHEI LIEHTpP, NMOAOTpEeBaTh, LEHTPHPOBATH

V. Give derivatives from the following words and translate
them into Russian:

to support, to live, to wear, point, to align, to insert,
to fit

V1. Change the sentences using the predicates in the Past and
Future tenses and translate them into Russian:
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Example: Each end of the work must be countersunk.
Each end of the work had to be countersunk.
Fach end of the work will have to be countersunk.

1. When being machined the work must be fastened be-
tween the lathe centres. 2. Countersinking must be done by
means of a countersink. 3. The axial adjustment of the tail-
stock centre must be dome carefully. 4. The poppet must
be re-adjusted from time to time during the process of work.
5. The live centre of the lathe can turn together with the
spindle and the work. 6. The dead centre of the lathe cannot
turn. 7. Both centre points of the lathe must be aligned.

VII. Connect the following sentences . using participle con-
structions and translate the sentences into Russian:

Example: A piece of work has been delivered to the shop.
The work was machined on the lathe.
Having been delivered to the shop, a work was
machined on the lathe.

1. The work has been countersunk with a combined drill
and countersink. The work is ready to be machined. 2. The
tailstock reduced wear of the dead centre. It has been lubric-
ated. 3. The turner has got different measurements. The turn-
er has to change the position of the dead céntre. 4. The worker
has turned a special screw in the tailstock. The worker re-
moved the tailstock centre from the tailstock spindle. 5. The
point of the dead centre has been hardened. The point of
the dead centre increased its wear-resistance. 6. The work
has been mounted in the lathe. The work is turned.

VIII. Giving answers to the following questions describe the
construction and principle of operation of the centre
shown in Fig. 26:

1. What parts does the centre consist of? 2. Where is the
work to be machined installed? 3. Where does the tapered
shank of the centre fit? 4. What causes excessive wear of the
dead centre and the work?

IX. Describe the construction of the running centre shown in
Fig. 27.

60



10. HOLDING WORK IN A CHUCK

Short parts are usually
held in a chuck. This meth-
od of holding work is of
great importance since it is
widely used with lathes. A
chuck is a rotaing vice which
may be attached to the nose
of the lathe spindle. There
are three important varieties
of lathe chucks, such as
independent  jaw  chucks,
concentric or self-centering
chucks or contracting chucks.

Fig. 28. Independent Four-Jaw Chuck

1, 2, 3, 4 — jaws; B — screw

Fig. 28 shows an independent four-jaw chuck belonging
to the group of simple chucks. The chuck has four jaws 1, 2,
3, 4 carried in radial slots in the chuck body. Each jaw of

Fig. 29. Concentric Chuck:

3 — large bevel gear; 4 —
multi-turn spiral groove; § — jaws

1 — chuck key; 2 — bevel gears;
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the chuck can be adjusted independently by means of its
own screw 4. It offers the possibility to fasten works of both
cylindrical and non-cylindrical shape in such chucks. The
body of the chuck is provided with a screwed hole to fit the
spindle nose of the lathe. Fig. 29, a shows a concentric chuck.
The concentric chuck usually has three jaws which can be
moved in and out! together by means of a chuck key, which is
inserted into the opening of one of the three bevel gears (Fig.
29, ¢) meshed with a large bevel gear (Fig. 29, ¢). A multi-
turn spiral groove (Fig. 29, d) is cut on the flat reverse side
of the large bevel gear. The bottom projections of the jaws
are inserted into the separate turns of the groove. When one
of the bevel gears is turned by means of the chuck key its
motion is transmitted to the large bevel gear. The rotation
of that large bevel gear causes simultaneous and uniform
motion of all the three jaws along the slots of the chuck by
means of the spiral groove. When the gear with the spiral
groove is rotated in that or another direction® the jaws are
either approached to or removed from the centre thus clamp-
ing or unclamping the work. The concentric or self-centering
chuck is very convenient in operation as all its jaws are moved
simultaneously. Consequently a work of cylindrical shape
is clamped exactly along the spindle axis. This centering is
done automatically, therefore such chucks are called “seli-
centering”. :
The jaws of the chuck are made of hardened
~and tempered steel to prevent their, wear. The chucks are
characterized by strong, all-steel construction,® and are de-
signed to be mounted directly on the spindles of machines
without any intermediate plafe or adapter, thus ensuring
utmost accuracy and
rigidity. Fig. 30
shows a collet or a
contracting  chuck.
Such chucks are ap-
plied for rapid fas-
tening short works
of small diameter.
The tapered shank

\ . of the chuck is in-
Fig. 30. Collet Chuck or Contracting serted into the taper

Chuck:
I — shanki 2 — coll t"lcb‘—nut' ¢_conet fole of the head.
- ' Copening 0 1T stock spindle. A
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collet with a cone is placed inside the groove of the
chuck. The work to be treated is set into the hole of
the collet. When the nut is screwed on the body of the chuck
the collet is confracted and the work gets clamped. Magnetic
chucks are adapted to work which is difficult to hold in chuck
jaws, either on account of its shape or because the pressure of
the jaws may distort the work. The magnetic chucks have no
jaws, as the work is held by magnetic force instead of by
mechanical means. Some workpieces are so shaped that they
cannot be held in a chuck, and work of this kind is often
clamped to a faceplate. Most lathes are equipped with two
faceplates: one small plate is used for driving workpieces
turned between centres, and a large one is used to hold heavy
or irregularly shaped pieces.

For finishing the external diameter of work which is al-
ready bored axially a mandrel is used. A mandrel is a bar
with centre holes at each end. The mandrel is mounted be-
tween centres and enables the outside of a workpiece to be
turned concentric with the inside and in general such work -
would have the hole finished first and the outside finished
on a mandrel subsequently. The andvantage of mounting
work on a mandrel is that of being able to reverse the work
on the centres so that the whole of the work exterior can be
operated on by cutting tools.

1. to move in and out — BiBuraTe u BHIABHraThb

2. in that or another direction — B TOM UK HHOM Hampas-
JIEHHH

3. all-steel construction — uenpHOMMTas KOHCTPYKIHA

Exercises

I. Use the following words and phrases in sentences of your
own:

chuck, rotating vice, lathe spindle, independent jaw chuck,
contracting chuck, chuck body, chuck key, to project, to
reverse, motion, to transmit, to mesh, bevel gear, faceplate,
mandrel

11. Answer the following questions:

1. Where are usually short parts held when being turned
in a lathe? 2. What is a chuck? 3. What types of chucks do
you know? 4. What purposes are chucks used for? 5. What
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kind of work are magnetic chucks adapted to? 6. How is the
work held in a magnetic chuck? 7. How many faceplates
are most lathes equipped with? 8. What kind of work is a
mandrel used for? 9. What is the advantage of mounting
work on a mandrel?

I11. Supply English equivalents for the following words and
word combinations:

self-centering chuck, independent jaw chuck, collet chuck,
radial slots, groove, spindle nose

IV. Find in the text synonyms of the following words:

collet chuck, comfortably, with the help of, slot, to re-
volve

V. Give derivatives from the following words and translate
them into Russian:

to divide, dependent, possible, cylinder, to open, to trans-
mit, to ensure

VI. Read and translate the following text without using a
dictionary and analyse the ing-forms and ed-forms:

The standard chucks generally furnished are mechanically
operated by an automatic mechanism which gives the operat-
or total freedom of both hands for handling the work. While
the machine is running to cycle time! he simply places the
work in the chuck which is held there by the work locator?
then he releases the safety foot treadle.? There are no chuck-
ing levers or valves and gauges that require his attention
and time. Standard chucks can be furnished with either two
or three simple jaws and with the jaws contracting or expand-
ing. Chucking pressures are the same at all positions and the
pressures are adjustable for different types of work. All stand-
ard chucks are constructed entirely of steel having a solid
steel body, and all the moving parts are made of hardened
alloy steel to withstand wear.

l. cycle time — muKJI XpOHOMETPHPOBAHUA
2. work locator — ¢uxcarop

3. safety foot {readle — npenoxpanuTenbHas HOXHAsA nejajb
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VII. Giving answers to the following questions describe the
independent four-jaw chuck shown in Fig. 28 and its
principle of operation:

. 1. What kind of chuck is shown in Fig. 28? 2. What group
of chucks does the independent four-jaw chuck belong to?
3. How many jaws has the chuck? 4. Where are the four jaws
of the chuck situated? 5. How can each jaw of the chuck
be adjusted? 6. What possibility is offered by the independ-
ent adjustment of jaws? 7. What is the body of the chuck
provided with? @

VIII. Using the following words and word combinations de-
scribe the construction and principle of operation of the
concentric chuck shown in Fig. 29:

a concentric chuck, to have three jaws, to move in and
out, a chuck key, to be inserted, the opening, one of three
bevel gears, to be meshed with a large bevel gear, on the flat
reverse side, the large bevel gear, a multiturn spiral groove,
to be cut, the motion of one of the bevel gears, to be trans-
mitted, by means of the chuck key, to move simultaneously
and uniformly, the slots of the body, due to the spiral groove,
rotating in that or another direction, the gear with the spiral
- grooves, o cause, approaching or removing, the jaws of
the cuck, from the centre, due to this, the work, to be clamped
or unclamped, the advantage, the concentric or self-cent-
ering chuck, in moving all jaws simultaneously

X. Describe the construction and principle of operation of
the contracting chuck shown in Fig. 30.

11. HOLDING WORK IN A VICE

Vices are attachments which are mainly used for holding
workpieces in machine and fitting shops. It should be no-
ticed that a vice may also be used as an attachment for hold-
ing workpieces on a metal-cutting lathe.

Depending on the character of operation performed bench
vices or parallel vices may be applied. Befich vices are made
from forged steel and are of rugged construction. If their
construction were not rugged, they could not be used when
heavy-duty operations such as cutting, riveting, etc. are per-
formed. A bench vice consists of two jaws: the movable jaw

5-2129 65



and the solid jaw. At the end of the solid jaw there is a lug
for securing the vice to a bench. The extension rod of the jaw
is built-in a wooden pillow. When a workpiece is clamped
between the jaws they are moved together by means of a
square-threaded screw. By unscrewing the screw the jaws are
moved apart by a spring riveted to the solid jaw. In parallel
vices the jaws move parallel to each other. It should be point-
ed out that parallel vices in their turn are subdivided into
swivel vices and plain vices.
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Fig. 31. Swivel Vice:

a — front view; b — cross-sectional view; I — vice base;* 2 — solid jaw;
8 — movable jaw; 4 — screw; 5 — fixed nut; 6 — handle; 7 — swivel plate;
8 — spindle; 9.,— bolt; 10 lever B

A swivel vice (Fig. 31), being the most convenient vice
in operation, consists of a vice base,* a solid jaw and a mov-
able jaw. The motion of the movable jaw is provided by the
rotation of a screw inserted into a fixed nut. When the screw
is rotated by means of a handle the former will screw in and
move the movable jaw to the workpiece to be clamped. The
vice base is mounted on a swivel plate being connected with
the latter by a spindle. A bolt is inserted into a T-groove.
By turning a handle the bolt may be loosened and the vice
may be turned in a desired direction.

Plain vices differ entirely from swivel vices in the absence
of the swivel plate and that the vice base is bolted directly
to a bench. The vice of such a type is made from grey iron,
steel hardened plates with a nut being screwed to its jaws.
Parallel vices are convenient for clamping workpieces, but
as their jaws are of little strength they are non-suitable for
heavy-duty operations.

* American — vice ground
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Exercises

1. Use the following words and phrases in sentences of your
-oown:

vices, attachment, bench vice, to rivet, rugged, parallel
vices, heavy-duty operation, to secure, movable jaw, solid
jaw, lug, pillow, extension rod, swivel vices, plain vices,
front view, cross-sectional view, fixed nut, to loosen

11. Answer the following questions:

1. What are vices and what purposes are they used for?
2. On what lathes are vices used? 3. Depending on what
features may bench or parallel vices be applied for holding
workpieces? 4. What material are vices made of? 5. If the
construction of the vices were not rugged, could they be used
for heavy-duty operations? 6. What main parts does a bench
vice consist of? 7. Why is the end of the solid jaw of the bench
vice provided with a lug?

I11. Find in the text English equivalents of:

THCKH, BHI CTEpelH, NPOEKIHsi IOBOPOTHLIX THCKOB B IOIe-
peuHOM paspese, NOBOPOTHAs NJIHTA, NPYKHHA, OCHOBaHHE,
3aBHHYMBATH, HEMOBOPOTHHIE THCKH, TaBPOBLIil WK T-06pasHbli
nas, sakpeiieHHas raiika, nmoBopauuBath, obecrneunBaTh, NpH-
crnocobseHune

IV. Underline the suffixes and prefixes and translate into
Russian the following words:

attachment, mainly, operation, movable, wooden, con-
venient, unscrew, disconnect, extension, rugged, performed

V. Translate the following sentences, paying attention to
different meanings of should and would:

1. It is necessaty that all fitting shops should be supplied
with bench vices. 2. If the jaws of parallel vices had not been
of low strength, the parallel vices would have found greater
application in industry. 3. It is very important that work--
pieces being in the process should be firmly clamped in vices.
4. If fitting shops were not supplied with vices, how would
workers clamp workpieces? 5. It is necessary that the vice
should be fastened to a bench. 6. Great attention should be
paid to the proper securing of the vice to the bench. 7. Prov-
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iding all the requirements were met, the efficiency of the
swivel vices would be increased. 8. If the bolt had been loos-
ened enough, we should have been able to turn the swivel
vices in a desired direction.

VI. Translate into English:

1. CnemoBano Obl OTMETHTb, YTO HENOJBHXHEIE THCKH He
oueHpb YAOGHH mjst paGothl. 2. Baxno, 4TOGH K ry6Kam THC-
KOB NPHUBHHUMBAJK CTaJbHBIE 3aKaJeHHBIE INIaCTHHKH. 3. He-
06XOIHMO, YTOOBl HA IJIaCTMHKAaX, NPHBHHUHBAEMBIX K TIYyO-
Kam, Oblna Haceuka. 4. CrnenoBanio 66 yKa3aThk, YTO Napajijielb-
HEIE THCKHM HMEIOT CYILECTBEHHEIA HEJOCTaTOK, 3aKJIOYalouiCsH
B MaJio¥ IIPOYHOCTH HX I'y6ok. 5. Ecinu Ot ry0ku napasienbHbix
THCKOB ObLIM Gojlee NPOYHBIMH, THCKM MOTJH OBl HCIOJIB30-

BaTLCH AJs1 3aKpernJieHHus TsKeJauix geranefi. 6. Ecau 661 xpen-
JIEHHE CTYJOBBIX THCKOB Ha BepCTake OO0ECIEYHBAJIO HaJexk-

HOCTb HX YCTaHOBKH, OHH JABHI'AJIHChb OBl BO BpeMs paﬁoTbI.

VII. (a) Read and translate the text without using a diction-
ary:

Vices are used in tool-rooms and as attachments on metal-
cutting lathes for holding workpieces. Vices of rugged con-
struction can hold heavy work, easily withstanding the most
severe duty imposed on them. There are diiferent types of
vices such as plain vices and swivel vices. The jaws of all
the vices are made of accurately ground tool steel. They may
be moved together or apart by means of a handle. The plain
vice is used for light milling operations and is fastened to
the bench by means of a screw. The swivel vice may be turned
through any angle as the base of the vice is held to the
table with a swivel plate. Universal vice may be used for
general tool-room work. It can be swivelled up to 90° in the
vertical plane and up to 360° in the horizontal plane.

(b) Answer the following questions:

1. Where are vices widely used? 2. What do they serve
for? 3. What types of vices do you know? 4. What is the dif-
ference between plain and swivel vices? 5. By what means
are the jaws of all vices moved together or apart? 6. What
may the universal vice be used for?
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VII. Using the following words and word combinations de-
scribe the principle of operation of the swivel uvices s
shown in Fig. 31:

a swivel vice, to be the most convenient vice, to consist,
a base, a solid jaw, a movable jaw, the motion, the movable
jaw, to be provided, the rotation, a screw inserted, a fixed
nut, the screw, to be rotated, a handle, the vice base, to be
mounted, a swivel plate, by means of a spindle, to loosen,
the bolt, the vice, to be turned in any direction



CHAPTER 111
MACHINE PARTS

1. WELDING

Welding is a process which provides a non-detachable
joining of two like metal pieces! by heating them till melting
condition or fusion without or with mechanical pressure.
Fusion of two metal pieces may be brought about? by differ-
ent types of welding, such as hammer welding, thermit weld-
ing, electric welding and gas welding. .

Hammer welding is a process in which two metal pieces
are joined and fused together by force from a hand or power
hammer after having heated these pieces in a blacksmith’s
forge until they reached their plastic stage.

Thermit welding is a process consisting of a chemical
reaction obtained by igniting finely divided aluminium and
iron oxide. This type of welding is used in repairing rails,
frames, etc. :

Electric resistance welding is a process consisting of heat-
ing metals to be welded to their plastic temperature and
then applying mechanical pressure for achieving a non-de-
tachable joining of the metals. '

Resistance welding processes form a group consisting
of many types of welding. Selection of each type of welding
depends on the kind and size of metals to be welded. Resist-
ance welding embraces such processes as spot welding, butt
welding, electric arc welding, etc.

Spot welding is a process in which two metals are held
between electrodes passing a heavy current through the metals
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to be welded. The electrodes
having been forced together
by pressure join the surfaces
of the metals in a spot,
the size of which is about
the same as that of the tip
of the electrode. This kind
of welding is suitable for
welding parts of airplanes,
refrigerators and automo-

biles. -Fig. 32. Electric Arc Welding:
In butt welding the parts 1 — carbon electrode; 2 — additive;
to be welded are pressed 3 — plate; 4 — weld

together while heat is gen-

erated by passing a heavy current through the area of the
joint. Butt welding may be applied for welding pipes, tub-
ing, rods, etc.

Electric arc welding is a process in which surfaces to be
joined are fused together by the heat of an electric arc. The
electric arc was invented in 1802 by the famous Russian sci-
entist V. V. Petrov, who demonstrated the possibility of
utilizing its heat for fusing metals. Fig. 32 shows the process
of electric arc welding. By bringing the work and the clectrode
together as conductors, an electric circuit is established. When
the conductors are separated, an electric arc is created in
which the electrical energy is converted into heat, its tem-
perature being as high as 7000°F.* An additive is placed
into the flame of the electrical arc. An additive is a metal
which is externally applied to the place of welding and melted
to form a weld together with the material of the work. The
electric arc melts both the edges of the parts to be melted
and the additive used. The electrode having been removed
from the place of welding, the molten metal cools, solidifies
and forms a weld, joining the parts of the work.

In autogenous (gas) welding the source of heat is the gas
flame obtained from a gas which is often acefylene. Acetylene
mixed with oxygen in a forch when ignited gives a steady
flame. The welding torch consists essentially of a gas mixing
chamber and is designed in two types: the low-pressure in-
jector type and the equal-pressure type. In the injector-type
torch the acetylene is delivered at very low pressure and the
oxygen enters the torch at high pressure and velocity expand-
ing in the mixing chamber. Then the acetylene is drawn by
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suction created in the mixing chamber in a constant ratio
to the oxygen. Autogenous welding is carried out in differ-
ent ways and methods. According to the movement of the
torch, welding may be divided into rightward welding and
leftward welding. In rightward welding the torch moves
ahead of the additive, and in leftward welding the additive
moves in front of the torch. In practice rightward welding
is mostly used. Gas welding may be used for cutting metals
and repairing agricultural machines and implements.

1. two like metal pieces — nBa ONHOPOAHBEIX KyCKa Me-
Tana

2. fusion of two metal pieces may be brought about —
CIJIaBJIEHHE [BYX KYCKOB MeTajlia MOXeT ObiThb NPOU3BEJEHO
(BBITIOJIHEHO)

3. 7000°F=7000 degrees according to Fahrenheit ['fa:-
ronhait] — 7000 rpagycoB no ®apenreitTy

Exercises

I. Use the following words and phrases in sentences of your
own: -

electrode, to weld, fusion, non-detachable joining, elec-
tric resistance welding, to ignite, iron oxide, arc welding,
spot welding, torch, velocity, autogenous welding, to gener-
- ate, current

I1. Answer the following questions:

1. What is welding and what is it used for? 2. What types
of welding do you know? 3. What is the source of heat for
arc welding? 4. What is the source of heat for gas welding?
5. What gas is used in autogenous welding? 6. What methods
of autogenous welding do you know? 7. What is spot welding?
8. What is butt welding used for? 9. What is hammer weld-
ing? 10. What does the selection of a given type of welding
gepend on? 11. What processes does resistance welding em-

race?

I11. Supply synonyms for the following words:

burner, to fuse, various, to get, to convert, ahead of, to
utilize
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IV. Underline the suffixes in the following words and state
what part of speech they belong to:

detachable, fusion, mechanical, pressure, obtained, fine-
ly, resistance, molten, rightward, agricultural, implement,
suitable, possibility

V. Give derivatives from the following words and translate them
into Russian:

to obtain, chemistry, final, to achieve, to conduct, elec-
trical, external, press, wide

VI. Change the following sentences using the subordinate
clauses instead of participle and gerundial constructions
and translate the following sentences into Russian:

Example: 1. Having fused two metal pieces we obtained a
weld.
When we have fused two metal pieces we obtained
a weld. ,
9. We heard of their having applied a new kind
of additive to obtain firm joining.
We heard that they have applied a new kind of
additive to obtain firm joining.

1. After having heated two metal pieces in a blacksmith’s
forge they reached their plastic stage. 2. Having heated the
additive to its melting temperature it began to diffuse into
the metals to be joined. 3. We heard of their having applied
thermit welding to provide a non-detachable joining of two
like metal pieces. 4. The engineer informed them of the ham-
mer welding of two metal pieces having been completed.
5. We know -of Petrov’s having invented the electric arc.
6. Having been asked to join these rods by butt welding,
I had to prepare my instruments for this work. 7. Having
found a new method of welding, we were able to join machine
parts better and faster.

VII. Give English equivalents of the following words:

cBapKa BCTHIK, KOHTaKTHas CBapka, TepPMHTHas CBapka,
CIJIaBJATb, ILIOB, COEAHHEHHE, BHIGOD, 3JEKTPOA, TOK, IJIO-
aAb, NpPHCAJOYHEIA MaTepuas, SaXKUraTh, PEMOHTHPOBATD,
rasocMellMBalOlmas Kamepa, 3aTBepjeBaTb, OCTHIBaTh, CKO-
pocTb, TJaMs
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VIII. Giving answers to the following questions describe the
process of electric arc welding shown in Fig. 32:

1. What process is shown in Fig. 32? 2. How can an elec-
tric circuit be established in electric arc welding? 3. When
is an electric arc created? 4. Where is the electrical energy
converted into heat? 5. What is an additive? 6. Where is
an additive to be placed? 7. What is melted by the electric
arc? 8. When does the molten metal cool, solidify and form
a weld, joining the parts of the work?

2. INDUCTION BRAZING AND SOLDERING

Brazing and soldering is a method of joining metals by
applying a filler metal of low melting temperature between
the metals to be joined. When the filler metal melts it slightly
diffuses into the base metals thus holding the parts together.

Soldering is divided into two classifications: soit and
hard. In soft soldering filler metals with low melting tem-
perature are used, while in hard soldering the melting tem-
perature of filler metals is comparatively high.

In recent years, many complex forgings and sfampings
have been re-designed to allow fabrication by brazing or
soldering of parts produced by mass-production techniques.!
Such new designs have often resulted in striking reductions
in cost.? In other instances, brazing and soldering have per-
. mitted the construction of assemblies too costly or complex
to be produced by other techniques. Induction heating has
proved to have been a valuable aid in these joining pro-
cesses for many reasons. Among these are rapid heating and
precise heat control. The former offers the possibility of
localized heating for joining high-strength components with
minimum loss of strength. The latter permits sequential
brazing or soldering operations to have been performed ef-
fectively. Rapid heating also minimizes discolouration and
thus facilitates cleaning.

Uniform joints with smooth fillets, obtained by induction
soldering and brazing, decrease alloy consumption and prod-
uce parts which are identical in appearance.® Frequently,
induction brazing and soldering permit a reduction in the
required number of holding fixtures. At the same time, the
resultant minimum of the fixtures increases their life and
maintains their accuracy in alignment of the components
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to be joined. Basically, brazing and soldering involve fusion
of a joining alloy between the surfaces of metal parts to be
joined. If the metal surfaces are clean, intimate contact?
is established and the joining material alloys with each sur-
face, forming a joint upon solidification during cooling. The
two methods of joining differ primarily in the type and mel-
ting temperature of the alloy used to form the joint. In sol-
dering, low-melting-temperature alloys, generally contain-
ing lead and tin, permit joints of limited strength to be made
at temperatures below 800°F. Soldering with these alloys
is often termed “soft soldering” and is used in fabricating
radio condenser cans,® radiators, ferminal strips, instrum-
ent cases, etc., and with the metals to be joined consisting
of copper and copper alloys such as brass and bronze, carbon
and alloy steels, nickel alloys and clad or plated aluminium.
Thorough cleaning prior fo and during heating is basic for
successful soldered joints.

Many joint failures may have been traced direitly to poor
cleaning and inadequate fluxing. Surfaces to be joned should -
have been chemically cleaned (freed of heat treatment scale,
corrosion products, grease, embedded graphite, etc.) prior to
heating, and the joint areas fluxed as soon as possible to
avoid contamination from handling or exposure. Suitable
fluxes prevent oxidation of the joining alloy and metal sur-
faces to be joined and also dissolve any residual oxides dur-
ing heating. They improve the wetting characteristics® of
the joining alloy, thus promoting its free flow upon melting.
Zinc chloride and ammonium chloride fluxes in paste form
are most frequently used in induction soldering, since they
are the most active. Unfortunately, these fluxes leave resi-
dues which are corrosive, electrically conductive and hy-
groscopic. Such flux residues must be thoroughly removed.
When this is impossible, as in soldering fine electrical as-
sembly units, rosin or activated rosin-type fluxes which leave
non-corrosive and electrically non-conductive residues are
used. Fluxes for induction soldering are usually used in
paste or liquid form.

1. mass-production techniques — TexHHYECKHE METOAHI Ce-
pHHHOTO NPOHSBO/CTBA

2. to result in striking reductions in cost — Br3EIBaTE
peskoe CHHXeHHe CTOHMOCTH
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3. identical in appearance — ofWHAKOBEHE IO BHELIHEMY

intimate contact — npounnlii KonTaxkT
5. radio condenser can — Kopnyc paiHOKOHJIeHCATOpa
6. wetting characteristics — xapakrepucTukn cmaumBanus

Exercises

1. Use the following words and phrases in sentences of your
own: .

brazing, soldering, filler metal, to diffuse, soft solder-
ing, hard soldering, to result in, induction brazing, induction
heating, cleaning, smooth fillet, flux, paste, liquid, joint,
sequential brazing

I1. Answer the following questions:

I. What is soldering? 2. How does the filler metal hold
the parts together? 3. How may soldering be classified?
4. What kinds of filler metals are used in soft soldering?
5. What kinds of filler metals are used in hard soldering?
6. Why has soldering reduced the cost of production of many
assemblies? 7. What type of heating is used in soldering or
brazing? 8. What are the advantages of induction brazing
or soldering?

111. Supply synonyms fSr the following words:

to join, aid, rapid, precise, to decrease, to produce, to
improve, clean, melting, clad, promoting

1V. Supply antonyms for the following words and translate
them into Russian:

adequate, cooling, dirty, to decrease, to destroy, low-tem-
perature, conductive, heating, to assemble, fortunately

V. Underline the suffixes and prefixes and translate into
Russian the following words:

redesign, fabrication, induction, non-corrosive, effective-
ly, facilitate, non-conductive, costly, frequently, reduc-
tion, basically, discolouration, primarily, successful,jfailures,
hygroscopic, thoroughly, impossible, electrically, conductive
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VI. Find the predicates in the following sentences, then ana-
lyse and translate the sentences into Russian:

1. Recently, techniques have been developed for induction
brazing in a reducing atmosphere! to avoid the use of flux
and thus the problems of thorough removal of flux residues.
2. There is a special unit for controlled-atmosphere braz-
ing.? 3. In this unit, a purified dry reducing gas, such as
hydrogen, enters the unit at the top, displaces the air and
surrounds the part to be heated. 4. Upon heating to elevated
temperature, oxide films on the metal surfaces to be joined
and on the joining alloy are reduced, permitting satisiactory
flow of the alloy into the joint by caplllary action, thus prod-
ucing a good bond.

I. reducing atmosphere — BoccTaHoBHTe/NBHAsi ra3oBas
cpena

2. for controlled-atmosphere brazing — nna na#iku pery-
JIHpYyeMOR Ta3oBOH cpefoH

VII. Make up questions to which the italicized words are the
answers:

1. Soft soldering is used in fabricating radio condenser
cans and radiators. 2. Brazing and soldering involve fusion of
joining alloy between the surface of metal parts to be joined.
3. In soldering, low-melting-temperature alloys permit joints
of limited strength to be made at temperatures below 800°F.
4. Ultrasonic energy is used in fluxless soldering. 5. Suitable
fluxes prevent oxidation of the joining alloy and metal sur-
faces to be joined. 6. Precise heat control is used fo permit
effective performance of sequential brazing or soldering op-
erations.

VIII. State the forms and functions of infinitives and trans-
late the following sentences:

1. The metals to have been joined included carbon and
alloy steels, stainless steel, cast iron, copper and copper
alloys, nickel and nickel alloys and, to a limited extent,
aluminium alloys. 2. The properties of solder may have been
changed by addition of some elements such as zinc, alumin-
ium, and phosphorus. 3. A torch should have been used to
heat the hard solder and object to be brazed. 4. In order
to solder aluminium, flux should be mixed with a special
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solder used for aluminium. 5. The ternary alloy of silver,
copper and phosphorus was largely self-iluxing when used
with copper but should have not been used on ferrous metals
since it formed a brittle iron phosphide.

1. to a limited extent — B orpanuuesHO#l Mepe

X. Translate the following text in written form without
using a dictionary:

It is interesting to note that brazed joints involving cast-
iron parts are more dependably gas-tight and liquid-tight
and have strength if the parts are electrolytically treated to
remove graphitic carbon from the joining surfaces before
fluxing and induction heating. Fluxes containing iluorides
and alkali salts, preferably potassium, are generally used
for induction brazing, particularly with the silver-brazing
alloys. These fluxes, normally used in paste form, become
fluid and active below 1100°F, protecting the metal surfaces
to be joined, dissolving residual oxides and promoting bet-
ter flow of the alloy upon melting.

3. THREADS

Threads are applied for interconnection of machine parts
_and for transmitting motion from one part to another. When
a thread is cut on the outside of a part it is known as an “ex-
ternal” or “male thread”. A thread is called an “infernal or
“fernale thread” when cut inside a part. Depending on the
shape of the threading tool different profiles of thread are
obtained, such as triangular, square or trapezoidal, shown
in Fig. 33.

In practice triangular threads are most widely used. The
main elements of a thread are: the angle of the thread, the
major, minor and pitch diameters, the depth and the pitch.
These elements are shown in Fig. 33.

The angle of a thread is the angle included between the
sides of the thread and measured in an axial plane. The major,
or outside, diameter of a thread d, (sometimes referred to
as “full diameter”) is the distance between the two extreme
outside points of the thread in the direction square to the
axis.!
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triangular thread, or V-thread wmm
square thread, or flat thread m
'

buttress thread

7

trapezoidal thread or acme thread m

round thread

Fig. 33. Profiles -of Threads

The major diameter is the largest diameter of the thread
of a screw or a nut.

The minor diameter d;, being the smallest diameter of
the thread, is the distance between the two extreme inside
points of the thread measured

at the right angle to the axis. §

The minor diameter is also :
called the “core diameter” or . [
“root diameter”.

The pitch diameter d, is She
the distance between the two s [©
opposite parallel sides of the >
thread profile perpendicular \
to the thread axis. The depth ¢,
of the thread is the distance ]
between the crest and the base a ,
of the thread measured norm- Fig. 34. Main Elements of a
al to the axis, or Thread:

e Bamelll™ 45 pitch “atameren:

S — pitch; f; — depth
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A crest is the top surface joining the two sides of a thread,
while a base of a thread is the bottom surface joining the
two adjacent threads. The pitch of a thread is the distance
from a point of thread to the corresponding point of the next
thread measured parallel to the axis.

Screw threads are of both right-hand and left-hand types.
In right-hand threads the direction of the thread is from
the right to the left. Right-hand threaded screws are turned
clockwise to be screwed into a nut, while left-handed screws

i
I\

Fig. 35. Screw Thread:

I — single thread screw; II — double thread
screw; III — triple thread screw; a, b, ¢ — pitch

should be turned counterclockwise to do that. In screw fast-
enings threads are made of various shapes, but always of
the triangular type, such as: single thread, double thread
and friple thread (Fig. 35). On the type of the latter depends
the lead of the thread which is the distance a screw thread
advances axially in one turn. On a single thread screw the
lead and the pitch are the same; on the double thread screw
the lead is twice the pitch, while on a triple thread screw the
lead is three times the pitch. ‘

The most widely used systems of triangular threads in
machine-building are: mefric, inch and pipe threads. Each
thread has its own angle and application. A metric thread
profile resembles a triangle with an angle of 60° at its apex.
Such a thread is widely used for bolts and nuts. An inch
tread profile has an angle of 55°. This type of thread may
be used when making spare parts for foreign-made machines.
An angle of 55° is also used with pipe threads. Pipe threads
are applied for gas and water pipes, as well as for clutches
connecting such pipes.

1. in the direction square to the axis — B HanpaBseHuwu,
NEepPNeHIHKYASPHOM K OCH : ;
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Exercises

1. Use the following words and phrases in sentences of your
own:

round thread, internal thread, triple thread, profiles of
thread, triangular thread, square thread, buttress thread,
pitch of thread, right-hand thread, screw thread, single
thread, left-hand thread

1. Retell the text giving answers to the following questions:

1. What are threads used for? 2. What types of threads do
you know? 3. What are the main elements of a thread?
4. What types of screw threads do you know? 5. What are the
most widely used systems of triangular threads in machine-
building?

II1. Find in the text synonyms of the following words and
word combinations:

square thread, trapezoidal thread, major diameter, minor
diameter, root diameter :

IV. Analyse and translate the following sentences:

1. The metal cannot be compressed, but is cold forged
into a different form, and what takes place when the thread
shaped dies are forced into the metal to form a thread is
displacement of the surface which is forced into grooves,
that is, the material from the depressions forms the elevations
on either side. 2. The V-shaped thread must not be made
sharp because the sharp crest of the V-thread is very easily
broken, and the taps and dies will not stand long due to
the sharp thread. 3. The finished thread is of greater diameter
than the original diameter of the wire, which in turn is larger
than the diameter of the finished thread at the root. 4. A
screw or bolt of a given size has a greater minor diameter
and a greater strength if the pitch is fine rather than coarse.
5. The finished product is therefore larger in diameter than the
blank by an amount approximately equal to the depth of the
thread. 6. This process of rolling threads, grooves and screw
blanks is used in the manufacture of many articles in pref-
erence to cutting the threads or grooves with ordinary slow-
cutting tools or threading dies.
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V. Make up as many questions as possible concerning the
following sentences:

1. During the operation the metal is cold forged into a
different form. 2. The finished thread is of greater diameter
than the original diameter of the wire. 3. A crest of a thread
is the top surface joining the two sides of the thread. 4. A
base of a thread is the bottom surface joining the two adja-
cent threads. 5.,In screw fastenings threads are made of tri-
angular type.

VI. (a) Read and translate the following text using a dic-
tionary:

The process of rolling screw threads has been greatly
developed and its usefulness extended by the rather recent.
introduction into common use of a material suitable for roll
threading. Iron of ordinary quality does not lend itself well
to this process on account of its fibrous structure, which
makes this material liable to split or fracture under pres-
sure, but in the modern low-carbon steel we find a material
in every way suited to the rapid and economical forming
of screw threads. By this process the blank is rolled between
_ {wo flat dies with their working surfaces grooved to the shape
of the thread required, these grooves being cut across the face
of the dies at the proper angle to suit the pitch and diameter
of the screw.

(b) Retell the text.

VII. On the basis of Fig. 33 describe what profiles of thread
are obtained depending on the shape of the threading
tool.

VIII. Giving answers to the following questions describe the
main elements of a thread as shown in Fig. 34:

1. What are the main elements of a thread? 2. What is
the angle included between the sides of the thread called?
3. What is the distance between the two extreme outside
points of the thread in the direction square to the axis
called? 4. What is the largest diameter of a thread called?
5..What is the minor diametér of a thread? 6. What is called
the “pitch diameter” of a thread? 7. What is the distance
from a point of thread to the corresponding point on the
next thread measured to the axis called? 8. What is the depth
of a thread? .
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IX. Describe the shapes of threads in screw fastenings on the
basis of Fig. 35.

4. GEARS

A gear is a toothed wheel used to transmit rotary motion
from one shaft to another. If power is transmitted between
the two shafts, the angular velocity ratio of these two shafts
is constant and the driving shaft and the driven shaft rotate
at a uniform rate. Shafts may be parallel, intersecting, and
non-coplanar. Types of gears may be diverse depending upon
the above positions of the shaits. Gears may be classified
according to their shape and according to the position which
the teeth occupy respectively to the axis of rotation. The.
teeth cut on the face of a gear may be curved, straight or
helical.

The main types of gears are: bevel gears, eccentric gears,
helical or spiral gears, herringbene gears, screw gears, spur
gears and worm gears. _

Bevel gearing (Fig. 36) is used to transmit power between
two shafts, which lie in a common plane and whose axes
intersect each other. The axes may be inclined to each other
at any angle, although 90° is the miost common one. The teeth
of bevel gears may be either straight or spiral. In the straight
bevel gears the elements of teeth converge to a common point
called the “apex”.

Eccentric gears operating on parallel shafts are used to
transmit a varying
angular  velocity
either continuously
or for a portion of
revolution.

Helical or spiral
gears (Fig. 37) op-
erate on parallel
shafts at high speeds,
providing max-
imum strength of
gear teeth for a giv-
en width of face.
Such gears are heat-
treated and then Fig. 36. Bevel Gearing
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ground to accurate shape and size, necessary for smooth
and quiet running at high speeds. The teeth of helical gears,
having been cut on a conical surface, curve continually
toward or away from the apex of the cone upon which they
are cut. These gears closely resemble bevel gears and are
frequently called spiral bevel gears.

Similarly to helical gears, herringbone gears also operate
on parallel shafts. Herringbone gears have helical teeth ra-

Fig. 37. Gearing:
a -- spiral bevel gear, b — hypoid gear

diating from the centre of the face towards the sides of the
gear body. They are used where high speeds and high gear
ratios are necessary.

Screw gearing is used for converting some rotary motion
into a forward motion, and for connecting shafts which are
not intersecting. Spur gears are gears having straight or

Fig. 38. Spur Gearing: Fig. 39. Spur Gear Wheels
a — parallel shafts with External Gearing
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helical teeth cut on a cylindrical surface at an angle to the
shaft axis.

Spur gearing (Fig. 38) is used to transmit power between
two shafts, the axes of which are parallel. Spur gearing may
be divided into three types such as: external gearing (Fig. 39),
internal gearing (Fig. 40) and rack-and-pinion gearing (Fig. 41).
Rack-and-pinion gearing serves for converting rotary
motion into forward motion and is widely used in lathes.
It consists of a rack-and-pinion.

Fig. 40. Spur Gear Fig. 41. Rack-and-Pinion
Wheels with Internal Gearing
Gearing

Fig. 42. Worm Gearing

A worm gear (Fig. 42) is a gear having the teeth cut at
an angle to the axis of rotation of the gear body and radially
in the gear face. A worm gear is driven by a worm which
resembles a large screw. Worm gearing is applied for trans-
mitting power between non-intersecting shafts which are at
right angles to each other.
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In practice friction gearing and toothed gearing are most
widely used for transmitting power from one shaft to another
and for connecting the shafts. Friction gears are used for
light and medium powers in machinery which is frequently
started and stopped. Their advantages are flexibility and
noiselessness. The. disadvantages of friction gears are the
thrust on the bearings and slippage. Toothed gears are used
when a constant speed is desirable and the distance between
the shafts is rather small. Transmission of rotary motion
is performed by means of shafts and gears or gear trains
mounted on them with the help of inserted keys.

Shafts may be of different length and diameters. When
rotating, the shafts transmit. both the rotation and the
torque. Gears replace belt-and-pulley drives where positive mo-
tion is required. Gear teeth for all types mentioned above
are made in mass production by the generating process on
specially designed machines. In this process, the cutter used
for cutting teeth has the form of a tooth of the mating gear.
One of the most important gear-cutting processes is that of
hobbing. In this process, the cutter used for hobbing gear
teeth is made like a worm with gashes parallel to the axis
to prc;lvide cutting edges on the worm. Such a cutter is called
the “hob”.

Exercises

I. Use the following words and word combinations in sentences
of your own:

a toothed gear, gearing, to hob, to run, to generate, ro-
tary motion, intersecting shaits, spur gearing, bevel
gearing, worm gearing, driven shaft, angular velocity, posi-
tive motion, inserted key

I1. Answer the following questions:

1. What is a gear and what is it used for? 2. Where do
gears replace belt-and-pulley drives? 3. What types of shaits
do you know? 4. What do types of gears depend on? 5. Ac-
cording to what features may gears be classified? 6. What
kinds of teeth cut on the gear face do you know? 7. What
main types of gears can you enumerate? 8. By what pro-
cesses are gear teeth produced?
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I11. Choose synonymical groups out of the following list:

velocity, to transmit, to intersect, smooth, to converge,
to transfer, speed, to cross, quiet, to approach

IV. Underline the suffixes and prefixes and translate into
Russian the following groups of words:

controllable, controller, incontrollable; caller, calling, re-
call; section, sectional; intersect, intersection, non-intersect-
ing ‘
V. Translate the following sentences observing different mean-
ings of the words in italics:

1. When the rain has stopped I noticed a worm on the
lawn of our garden. 2. Worm gearing is applied to transmit
power between shafts placed at right angles to each other.
3. The Great October Revolution broke out in 1917 and liber-
ated the working class in our country from the yoke of capit-
alism. 4. Eccentric gears are applied for transmitting a vary-
ing angular velocity for a portion of revolution. 5. I locked
the door of my flat and left the key on the shelf. 6. Gears
are mounted on shafts by means of keys.

VI. Find in the text English Equivalents of:

nepejiadya C BHEUIHHM 3allelUieHHeM; Niepefiaya ¢ BHYTPeH-
HHM 3alelJIeHHeM; BHHTOBAs Nepefaua; sak/iajHas UINOHKa;
npsMoit 3y6; kpuBoit 3y6, BHHTOBOH 3y6, KOCOH 3y0, peeuHas
nepeniaua, GPUKIMOHHAS Nepellaua, IHIHHAPHUECKoe 3yGuaToe
KOJIeCO, KOHHMUecKoe 3y6uatoe KoJeco, ILIeCTepHsi ¢ KOChIMH
YJIH CHIHPAJbHLIME 3yObsIMH, IHIECTEHS C IIEBPOHHEIMH 3YGb-
SIMH, BpalllaTeJbHOE JBHXKeHHe, AaBJeHue, sybuaras nepenaqa,
uepBsiyHas nepenaua

VII. Make up questions to which the italicized words are the
answers:

1. Modern requirements for gears demand that they run
quietly at high speeds. 2. Gear-cutting machines have been
developed for the rapid mass production of similar parts.
3. The gear blank is pressed on an arbor and held befween
centres of the dividing head and the index tailstock. 4. Bevel
gearing is used fo transmit power between two shafts whose
axes intersect each other. 5. Spur gearing is used to transmit
power between parallel shaits.
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VIII. Using the following words and word combinations de-
scribe the bevel gears shown in Figs 36 and 37 and ex-
plain the difference between their fteeth:

bevel gears, to be used, to transmit power, two shalits,
axes, to intersect each other, the teeth, to be straight or
spiral, Fig. 36, one can see, the straight bevel gears, to con-
verge, a common point, to be called the apex, Fig. 37, a spiral
~ bevel gear, to have helical or spiral teeth, to have been cut,
a conical surface, to curve toward or away, the apex, helical
or spiral gears, to be applied, operation, parallel shaits,
high speeds

IX. Giving answers to the following questions describe the
difference between gearings shown in Figs 39 and 40:

1. What types of gearings do you see in Figs 39 and 40?
2. What type of gearing do external and internal gearings
belong to? 3. Are the teeth in Figs 39 and 40 straight or hel-
ical? 4. How must two shafts be placed when external and
internal gearings are used for transmitting power between
them? 5. What engagement of two gears does an external
gearing provide? 6. What engagement of two gears does an
internal gearing provide?

X. Look at Figs 38, 41 and 42 and describe in detail the dif-
ference between the given gearings.

5. BELT AND CHAIN DRIVES

The belt drive is the most widely used kind of driving on
metal-cutting lathes. The belt drive in lathes is used mainly
for transmitting rotation of an electromotor from one pulley
to another owing to the tension of the belf. For instance, in
some lathes drive to the headstock is provided by belts from
a motor, the mounting plate of which is allowed fo pivot freely
so that the belts are tensioned by the weight of the motor.

The belt-and-pulley system of transmitting rotary mo-
tion is subject to belt slippage and is therefore not positive.
Belts are still incorporated in the drive, because of the safety
factor inherent in a friction drive and because of the silence,
as compared with gearing run at high speeds. Fig. 43 shows
a belt drive consisting of two pulleys A and B, mounted
on two parallel shafts which are connected by an endless
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belt. The pulley A which transmits
rotation is called the “driving pul-
ley”,* while the pulley B receiving
rotation from the pulley 4 and trans-
mitting it to its shaft is known as
“driven pulley.”** The friction sur- . .
face of a driving pulley should be of  Fig. 43. Belt Drive

a comparatively soft material, while P1, Py — belt tension
that of the driven pulley is usually

made of hard material. Such an arrangement ensures the
maintenance of the friction surfaces. Otherwise, if the driv-
en pulley were made of the softer material, its surface
would be injured and ruined.

There are two main kinds of belts such as flat belts and
V-belts. Flat belts are made of leather, cotton yarn or rub-
berized cloth. V-belts manufactured of rubberized cloth are
of a trapezoidal shape. They are pulled over the pulleys
into special grooves, which considerably reduces their slip-
ping off the pulleys during operation. Therefore this kind
of belt finds ever increasing application on metal-cutting
fools and is tending to replace flat belts. When a chain is
applied there is no rolling contact as with gears. It transmits
its tension uniformly to every tooth of the chain gear coming
into contact with it. In this case there is no one-tooth ac-
tion as in gears, and no losses due to rolling friction and the
shock of transferring the load from the tooth. The link-belt
silent chain can be, and should be, run slack. Belts require
a tension in excess of the effective working tension, and to
that extent there is a loss of power on the pulley of the shaft.
Belts run on' by inertia and slip and lose power in that way
and the less the belt tension is the more it slips, but the link-
belt silent chain never slips.

1. Belts run on — pemuu HaGeraior
Exercises

I. Use the following words and phrases in sentences of your

own:

metal-cutting tools, to pivot, to slip, to lose power, ten-
sion of the belt, driven pulley, driving pulley, rubberized
cloth, chain gear, slack, to tend, to incorporate, inertia, to
ruin, to injure

* American — driver
**k American — follower
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11. Answer the following questions:

1. What is the belt drive used for and in what machines?
2. Because of what feature is the belt-and-pulley system of
transmitting rotary motion not positive? 3. Owing to what
features are belts still incorporated in the drive? 4. What
are the main two types of belts? 5. What are different belts
made of? 6. For what purpose are V-belts pulled over the pul-
leys into special grooves? 7. How does a chain transmit its
tension to every tooth of the chain gear which comes into
contact with it? 8. What are the advantages of a link-belt
silent chain over a. belt?

I11. Underline the suffixes in the following words and state
to what part of speech they belong:

tension, pulley, friction, widely, endless, manufacture,
special, slipping, effective

IV. Connect the following sentences using participle construc-
tions and gerundial constructions:

Example: 1. V-belts are of a trapezoidal shape. They are
made of rubberized cloth.

V-belts made of rubberized cloth are of a trapezoidal shape.
. 2. V-belts are pulled over the pulleys into special
grooves. The special grooves reduce slipping
of V-belts.
V-belts are pulled over the pulleys into special
grooves for reducing slipping of V-bels.

1. The belt drive is used for driving lathes. The belt drive
transmits rotation of an electromotor from one pulley to
another. 2. The chain transmits tension to every tfooth of
the chain gear coming into contact with it. The chain is
applied on the lathe. 3. The lathe is provided with an elec-
tromotor. The electromotor sets in motion the belt drive.
4. The two pulleys of the belt are mounted on two parallel
shafts. The shafts are connected by an endless belt. 5. Flat
belts are widely used on metal-cutting tools. Flat belts are
made of leather or rubberized cloth. 6. The driving pulley
is incorporated in the lathe drive. The driving pulley trans-
mits rotation of an electromotor.
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V. Transldte into English:

1. Cnenyer ykasarb, uTO peMeHb TeM 6oJbllle NPOCKaJb3bl-
Baer, yeM cJjabee ero HaTSKEHHE M YeM MeHBIIYIO 4acTb IIKHBA
OH OXBATBLIBAET N0 OKPYKHOCTH. 2. KNHHOBHIHBEIE DEMHH HATH-
THBAIOTCA N0 HECKOJbKY B PN M YKJAJBIBAIOTCH HAa JUKHBAX
B KaHaBKH. 3. B TOKapHBIX CTaHKaXx IepefayH KakK KJIWHOBHI-
HBIMH, TaK M IJIOCKHMH PEMHSMH NPUMEHAIOTCS TOJNBKO C Ha-
TSXKHBIM ycTpoficTBoM. 4. Ilepesaua n/ioCKMMH PEMHSIMH OTJIM-
yaeTcsi OT Nepelayd KJIMHOBHAHBIMH peMHsMH. 5. Pemennas
nepejiaia B TOKAPHHIX CTaHKaX NPHMeHsercsi IVIaBHBIM oOpa-
30M AJIs1 TIepeflaul BpAlleHHs NPUBOJHOMY IIKHBY OT 3J1€KTPO-
MoTopa.

VI. (a) Read and translate the text without using a diction-
ary:

While a motor drive is standard equipment there are cer-
tain cases where pulley and belt drive meets the conditions
of varied power requirements. It is possible to obtain belt
connection with idle pulley and motor mounted in special
way. In such a case the 6 inch 6 spindle machine when pul-
ley drive is desired is equipped with 14 inch diameter pulley

with 4—% inch face which should run at 760 r.p.m., but the
8 inch 6 spindle machine is equipped with 14 inch diameter
pulley with 4-;- inch face which should run at 600 r.p.m.

(b) On the basis of this text make up questions and
answer them:

VIII. Giving answers to the following questions describe the
principle of operation of the belt drive shown in Fig. 43:

1. What is shown in Fig. 43? 2. How many pulleys does
this drive consist of? 3. Where are these two pulleys mounted
and how are they connected? 4. What are the functions of
the pulleys used in belt drives? 5. How are pulleys classified
depending upon the functions performed by them? 6. What
pulley is called the “driving pulley”? 7. What pulley is
called the “driven pulley”?
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6. BEARINGS

A bearing is a machine part which supports- shafts and
spindles. We know bearings to be classified as plain bearings
and antifriction bearings.

In plain bearings one friction surface slides upon another.
Plain bearings may be of two classes: bearings with a contin-
uous rotary motion and those with an infermittent motion.
The first class of plain bearings is represented by journal
bearings and thrust bearings. Journal bearings are bearings
carrying a load which acts at right angles to the shaft axis.
Thrust bearings take a load acting in the direction of the
shaft axis. The second class of plain bearings embraces bear-
ings of parts having a rocking motion, or a linear reciprocat-
ing motion.

Antifriction bearmgs are also subdivided in two main
classes depending upon the type of rolling elements: ball
bearings and roller bearings. In rotating machines, noise
and vibration are indications of faulty operation of ball bear-
ings or roller bearings. A ball bearing consists of two rings:
an inner ring and an outer ring between which there are hard-
ened steel balls spaced in a ball retainer or cage. If the inner
ring had been lifted to a tilt position, the balls would have
been forced to climb one side of the raceway during a part of
revolution, with resulting drag on the bearing retainer, then,
the balls would have accelerated down the raceway to climb
the opposite side in the other part of the revolution, reversing
the strains on the bearing retainer. In this instance, the
balls, instead of rotating about a true horizontal axis, rush
to turn from contact with the sides of the raceway and to
reverse their direction of turn during the second half of the
revolution. In rotating machines, the balls are spaced so
that they do not touch each other thus reducing wear and
noise. They require an absolutely parallel raceway to roll
upon, entirely free from eccentricity, wobble or other varia-
tions.

Ball bearings may be of the following types: radial bear-
ings, thrust bearings, and radial-thrust bearings. In their
turn radial ball bearings which serve to take loads acting
at right angles to the shait axis, may be of two types: single-
row (Fig. 44) and double-row radial bearings. All the radial
bearings are used when high speeds are required. The pre-
cision-made radial bearings give the finest service together
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with a long bearing life. Thrust ball
bearings are bearings taking axial loads 1
and giving maximum efficiency with com-
bined journal and thrust loads. They are
also recommended for thrust duty* at high
speeds. Radial ball bearings can take both
radial and axial loads.

In roller bearings hardened steel rollers
are used between the rings instead of
balls. Roller bearings permit a larger
load and have a longer bearing life in
comparison with ball bearings. The rollers
used in roller bearings may be of differ-
ent shape: cylindrical, conical, spherical, Fig. 44. Single-
and concave. Roller bearings, in turn, Row Ball Bearing:
may be subdivided into single-row and [ —inner ring or in
double-row bearings. Bearings with cyl- ring or “outer race;
indrical rollers are intended to take ra- ° —pal jetaipel o
dial loads, while those with conical roll-
ers may take both radial and axial loads.

1. thrust duty — pabora npu oceBbIX Harpyskax

Exercises

I. Use the following words and phrases in sentences of your
own:

bearing, plain bearing, to support, antifriction bearing,
continuous rotation, intermittent motion, to carry load, rock-
ing motion, journal bearing, linear reciprocating motion,
axial load, radial load, hardened steel balls, to touch, to
reduce wear, long bearing life, precision-made radial bear-
ings

II. Answer the following questions:

1. What are bearings used for? 2. How are bearings clas-
sified? 3. How may plain bearings be classified? 4. What
bearings belong to the first class of plain bearings and what
loads are they intended to take? 5. How are antifriction bear-
ings classified? 6. What bearings belong to the second class
of plain bearings? 7. What are the main types of ball bearings?
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I11. Find in the text English equivalents of:

MOAIUNHAK KAueHHs, NMOAHIHUK CKOJbXEHHUS, ONOPHBIH
MOAUIANHHUK, IAPUKONOAUINIHAK, YNOPHBIH IOAMHIHHEK, OA-
HOPSAHBIA MOJIIMIHHUK, POJHKOBLIH MOAUIHNHHK, CENapaTop
NOJIUKMITHKKA, BHYTPEHHeE KOJIbLO MNOAMMIHIKA

IV. Give derivatives from the following words and translate
them into Russian:

class, to move, to carry, to direct, to rock, to depend, .
to roll, to retain, to require, fine, axis, efficient, long, cyl-
inder, cone, to determine, assembly

V. Find the predicates and state the forms and functions of
infinitives in the following sentences. Translate the sen-
tences into Russian:

1. We know taper roller bearings to have been manufac-
tured by many plants, in both single- and double-row types,
each with plain and flanged outer rings, in a range of sizes
covering bore diameters from 35 to 210 mm. 2. We also know
taper roller bearings to have been designed and manufactured
for use on machine tool spindles where a high degree of ac-
curacy coupled with rigidity and cool running over a range
of speeds is demanded. 3. The cage is centred on the inner
ring to allow only a small proportion of the oil to flow along
the bearing tracks for lubrication purposes. 4. We have not-
jced that some balls made of special steel increase their
hardness.

VI. Find the predicates and state the kind of subordinate
clauses in the following sentences and translate them
into Russian:

1. These bearings are finding other applications where
similar characteristics are necessary, for-example in printing
machinery. 2. Among the features of these bearings are the
hollow rollers which, together with special cage construction,
ensure that full use is made of the oil flow for lubricating
and cooling purposes. 3. A light alloy cage, the surface of
which has oil retaining properties, is employed and almost
entirely encloses the rollers occupying practically the whole
space between the inner and outer rings.
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VII. Change the following sentences using the subordinate
clauses instead of the complex objects and translate
them into Russian:

Example: We know bearings to be subdivided into several
classes.
We know that bearings are subdivided into several
classes. :

1. We know a bearing fo be a machine part for supporting
shafts and spindles. 2. We know bearings to be classified as
plain bearings and antifriction bearings. 3. I find in plain
bearings one friction surface to slide upon another. 4. I have
noticed thrust bearings to take a load acting in the direction
of the shaft axis. 5. 1 know antifriction bearings to have
been subdivided into two main classes.

VIII. Translate the following sentences into English using
the complex object:

Example: Mul mpeanosaraeM, YTo OHH OKOHYMJIH HOBYIO KOH-
CTPYKIMIO Ceraparopa NONIUMIHUKA.
We suppose them to have completed a new design
of the bearing retainer.

1. MBl 3HaeM, YTO ONMOPaMH BAaJOB H IIMHHIeNEH CIyXaT
HOAUIMNHUKA. 2. MBI 3HaeM, YTO NMOAUIMIIHUKH HOAPaseNsoTCs
Ha MOANIMIHAKY KaueHHS W MONUIMIHUKY CKOJbXKeHHs. 3. Mol
IPeANosaraeM, 4YTO NOALIMIHUKH CKOJbXKEHHS IOJIy4HJIH CBOE
HasBaHHe M3-32 BpAIEHHUs BaJjia 1O BHYTPEHHeH IOBEPXHOCTH
BkJafpiua. 4. Mbi oXMAaeM, uTO TpeHHe, HArpeB M H3HOC
IIOJIIMITHAKOB YMEHBIIUTCS TNPH MPHMEHEHHH OOWJIBHOMH cMas-
Ku. 5. OO6UIeH3BecTHO, 4TO, AJs TOro uTOOHl OGECneYuTh pas-
JIMYHBIE YCJIOBHS PaGoThl WIMMHAENS, BKIAABIIH NOAIHUIHAKOB
H3COTOBJIAIOTCA W3 PasHYHBIX MaTepHaloB.

IX. (a) Read and translate the text without using a diction-

ary: - :

Automatic assembly and inspection machine for anti-
friction bearings. The range of air-operated gauging equip-
ment made by some plants for checking ball and roller bear-
ings is being extended to include fully- and semi-automatic
machines for carrying out assembly as well as inspections
on most types of precision antifriction bearings. One of the
new machines for automatic assembling and inspecting taper
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roller bearings is discussed below. On this machine, the inner
race is automatically checked for diameter, and rollers of
the required size are selected. Assembly of the race, rollers
and cage is next carried out to produce a bearing with pre-
determined clearance. The bearing is then checked for
torque, noise level,! and assemblies which are not acceptable
are automatically rejected.

L. noise level — yposensr myma
(b) Retell the text.

X. Using the following words and word combinations describe
the construction of the ball bearing shown in Fig. 44:

single-row bearing, to be represented, this picture, to
consist, two rings, an inner ring, an outer ring, there are,
these rings, hardened steel balls, to be placed, each other,
to reduce, this feature, wear and noise, balls, to require,
to roll upon, parallel raceway, free from wobble

7. CLUTCHES

A clutch is a device for connecting two parts, such as
shafts or a shaft and a pulley. The difference between a coup!-
ing and a clutch is that a coupling is used to connect two
shafts permanently, while a clutch may ensure easy and quick
connection and disconnection of two shafts. Clutches used in
lathes are subdivided into several types, such as rigid coupl-
ings and disengaging clutches. A rigid coupling serves for
connecting coaxial shafts which are not disengaged in the
process of operation. Fig. 45 shows a rigid coupling, which
consists of a solid bushing connecting electric motor and lathe
shafts by means of a key. Disengaging clutches are applied
in lathes for temporary engage-

! 2\ I ment and disengagement of a shaft
”\ \ ¢ 2\ and parts connected with it. They
oy e==—- —=z={ are divided into [friction clui-

v 7 ) ches and jaw clufches. Friction

clutches serve to connect a station-
ary machine part to transmit

the required power. Sometimes
s’ogdeg‘;’,‘;%{,?g‘?g*i’ et 24 friction clutches are intended as
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safety devices to prevent the breakage of parts in the frans-
mission train.

Friction clutches may be divided into two groups, accord-
ing to the direction of the acting force: axial clufches and
radial or rim clutches. In axial clutches the contact pressure
is applied in a direction parallel to the axis of rotation, while
in rim clutches the contact pressure is applied upon a rim
in a radial direction. Axial clutches can be subdivided into
cone clutches, and combined cone and disc clutches. Fig. 46 shows
a cone clutch. By moving a movable wheel the cone disc
connected with the toothed wheel by a key may engage the
cone located in the movable wheel. Thus the cone disc is
pressed against the inside cone of the movable disc, friction
necessary for transmitting rotary movement to the movable

Fig. 46, Cone Clutch:

1 — toothed wheel; 2 — cone  disc; 3 — movable wheel; 4 —
eccentric clamp; 5 — spring

wheel being created between the two cones. The outside
cones are meshed by an eccentric clamp. By turning the
eccentric clamp to 90° the friction clutch is disengaged, a
spring pressing out the toothed wheel from the friction disc.
Radial or rim clutches may be classified as band cluiches,
block clutches, and as external, internal, and combined intern-
al and external clutches. Jaw clutches consist of two hali-
clutches—a fixed one and a movable one which have jaws
on their faces. The fixed half-clutch is rigidly fastened on
one shaft, the movable one being keyed to another shaft.
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The shaits are connected through the coupling of jaws on
both half-clutches.

The following factors are decisive in selecting the type
of clutch to be used: torque, rotative speed, available space,
and frequency of operation. When a heavy torque should
be transmitted a clutch must have sufficient gripping power,
which is usually ensured by multi-disc clutches. For low-speed
service cone and rim clutches are used. For high rotative
speeds light, compact and internally balanced clutches of
the multi-disc type may be applied. Space being limited,
multi-disc, twin-cone and double-cone clutches are used be-
cause of their greater compactness in comparison with other
types of clutches. Single-disc clutches with metal contact -
sirfaces and cone clutches are the most suitable ones for
frequent or continuous operation.

Exercises

I. Use the following words and phrases in sentences of your
own: - :
clutch, coupling, rigid coupling, disengaging clutch,

coaxial, key, friction clutch, transmission train, axial clutch,

rim clutch, jaw clutch, to engage, fixed clutch, eccentric
clamp, suitable

II. Retell the text giving answers to the following questions:

1. What is the difference between a clutch and a coupl-
ing? 2. How are clutches subdivided? 3. What does a rigid
-coupling serve for? 4. What is a disengaging clutch applied
for? 5. What is a friction clutch? 6. How are friction clutches
classified? 7. What is the difference in application of the
contact pressure in axial clutches and in radial clutches?

I11. Choose synonymical groups out of the following list:
rigid, to connect, frequently, different, to engage, tend-

ency, to join, various, hard, to gear, often, direction, rota-

tion, transmission, revolution, transferring

IV. Choose antonymical groups out of the following list:
to divide, movable, to engage, external, to connect, im-

movable, to disconnect, to unlink, to stop, internal, to start,

to combine
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V. Underline the suffixes and prefixes and translate into
Russian the following words:

engage, engagement, engaging, disengaging, disengage-
ment; determination, predetermination; station, stationary;
intensity, intensive; rigidly, rigidity

V1. Connect the following sentences using the absolute par-
ticiple construction and translate them info Russian:

Example: A rigid coupling connects coaxial shafts.
Coaxial shaits are not disengaged in the process

of operation. :
A rigid coupling connecting coaxial shafts, they
are not disengaged in the process of operation.

1. The construction of some new clutches has already been
completed. We ordered some of them. 2. Numerous experim-
ents have been carried out. The design of the new jaw clutches
was approved. 3. The clutches used in lathes are subdivided
into several types. The friction clutches are subdivided into
two groups. 4. A spring presses out the wheel from the disc.
By turning the eccentric clamp, the cone clutch is disengaged.
5. Clutch constructions are based on the positive-action
and friction principles. Couplings are made in two main
types: rigid and flexible.

VII. Translate the following sentences into English using
the absolute participle construction: )

Example: Korna paccrosinne Mexjy BajdaMu OorpaHuyeHO, HC-
NOJIB3YIOTCA MHOTOJHCKOBHE MY(TEHI.
The distance between shafts being limited, multi-
disc clutches. are used.

I. Tax Kak HeKOTOpHe BaJibl HMEIOT HeGOJ/bIlIoe OTKJIOHE-
HHE OT COOCHOCTH, NPHMEHsieTcs yrpyroe coenuHenue. 2. Cxe-
MaTHYeCKoe YCTPOHCTBO KOHYCHOR (PHKIMOHHOH MydThl HO-
KasaHO Ha PHC. 46; KOHHYECKHH AHCK MOXKET NPH MePEMELICHHH
NIOJBHXKHOTO KoJleca BXOAHTb BO BHYTPeHHHH KoHyc. 3. Korza
KyJaukoBasi My¢Ta BK/IIOUEHA BJIeBO, BpauleHHE OT BeAy-
IIEro BaJjia nepenaercs BeOMOMY Bajy uepes Kodeca. 4. Ecau
KyJIaYKOBYI0 MYy(QTy BKJIOYHTH BNPABO, TO BpAalleHHe Iepe-
JaeTcsi BeloOMOMY Basy uepe3 3yGuateie Koseca. 5. Tak kak
KyJauyKH JIETKO IOBPEX/AloTCs, KYJIauKoBble My(QTH Iepe-
KJI04al0TCS TOJIBKO NIPH OCTAHOBJIEHHOM CTaHKE.
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VIII. Translate the following sentences into Russian observ-
ing different meanings of the word “part”:

1. The part of the work was completed in time. 2. The sec-
ond part of London’s complete works has been published.
3. This part of the machine was worn due to bad lubrication.
4. They part when he goes to sea. 5. They took part in a dis-
cussion on the manufacture of new clutches.

IX. Translate the following fext in written form using a
dictionary:

The multi-disc clutch is usually equipped with automatic
cone brake. Moving the clutch control handle to the left
compresses the clutch driving discs to set the lathe driving
shaft in motion. To disengage the clutch, the clutch control
handle should be moved to the right. The clutch driving
discs then automatically separate and the brake takes hold
to stop the lathe driving shaft with a smooth, quick stop,
holding it rigid for ease in locking work in chuck or other
operations requiring a fixed spindle. When necessary to turn
the spindle by hand, it may be entirely disconnected from
the driving shaft by throwing the lathe’s regular gearshift
handles into their neutral position.! The speed with which
the brake will stop the lathe is affected by weight of the
- workpiece that is in the lathe.

1. throwing... into neutral position — nepexkioYeHHEM ...
UX B HeATpa/bHOE IOJOKEHHe

X. Using the following words and word combinations de-
scribe the clutches in Figs 45 and 46:

a rigid coupling, to be represented, Fig. 46, to consist,
a solid bushing, to connect, electric motor, lathe shafts, a
key, axial clutches, to be subdivided, cone clutches, disc
clutches, to be shown, the cone disc of the cone clutch, to be
connected, the toothed wheel, to engage the cone, to be locat-
ed, the movable wheel, friction necessary, to transmit rota-
ry motion, to be created, the two cones, to be meshed, an
eccentric clamp, the friction clutch, to be disengaged, the
eccentric clamp, to be turned to 90°, a spring, to press out,
friction disc '



CHAPTER 1V
METAL-CUTTING MACHINES

1. LATHES

A lathe is known to be essentially a machine tool for pro-
ducing and finishing surfaces of workpieces. The machine is
designed to hold and revolve work around an axis of rotation
so that it may be subjected to the action of a cutting tool
moving in a horizontal plane through the axis of the work.
When the cutting tool moves in a longitudinal direction or
parallel to the axis, the operation is known as “turning”;
when it moves in a transverse direction, it is known as “fa-
cing”. In addition to turning and boring, which the machine
is primarily designed for, many other operations, such as
drilling, threading, tapping, and by employing special adap-
ters grinding and milling, may be performed on a lathe.

Lathes used in shop practice are known to be of different
designs and sizes. These lathes fall into various types, either
according to their characteristic constructional features, or
according to the work for which they are designed. The size
of a lathe is determined by the diameter and length of work
that may be swung between centres. Lathes of comparatively
small size, which may be mounted on a bench, are termed
bench lathes, and are intended for small work of considerable
accuracy; lathes provided with tools held in a revolvable
turret are called “turret lathes”: lathes in which workpieces
to be treated are held in a chuck are known as “chucking
lathes”; lathes in which most of operations are performed
automatically are named “aufomatic lathes”.
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Besides there are also many special-purpose lathes such
as crankshaft lathes and wheel lathes for turning crankshafts
or engine driving wheels respectively; screw-cutting lathes for
threading screws, etc. The engine lathe (Fig. 47) used for
metal-turning operations . is fitted with a power-actuated -
carriage and cross-slide for clamping and holding the cutting
tool. In engine lathes the cutting tools are generally guided
by the machine tool itself, in other words, they are operated
mechanically, while in some lathes the cutting tools are
guided by hand. The engine lathe consists essentially of the

_following basic parts:, the bed, the headstock, the tailstock,
the feed mechanism, and the carriage.

5 6789 nne 13 nu 5

[
N PAN ) <20

T ] |
! |
<\ 1=

—

\
2 b4 1 0 1318 17

Fig. 47. Engine Lathe:

1 — feed gearbox; 2 — feed selection levers; 3 — headstock and gear-
box: 4 — speed change levers; 5 — spindle; 6 — live centre; 7 — stid-
ing hand traverse; 8 — tool rest; 9 — tool post; 10 — cross-slide
lever; 11 — compound rest; 12 — saddle; /3 — tool rest lever; /4 — dead
centre; 15 — tailstock; 16 — electric motor; 17 — feed shaft; 18 — lead
screw: 19 — sliding feed lever; 20 — apron; 21 — bed :

The bed (Fig. 48) is a rigid casting with two longitudinal
walls firmly connected by cross ribs integral with the cas-
ting. The bed serves as a base to support and align the rest
of the machine. The upper surface of the bed is provided with
parallel V-type and flat ways. or guides for accurate aligning
of the sliding parts of the lathe—the carriage and the tail-
stock. ‘The headstock is located and firmly bolted to the leit-

: ”
102 S



hand side of the bediand carries a
pair of bearings in which the spindle
rotates. Many modern lathes have
a motor built into the headstock
with the spindle serving as the
motor shaft. The spindle (Fig. 49),
being one of the most important
parts of a lathe, is a steel hollow
shait with a taper bore for the in-
sertion of the live or running centre
on which the piece to be turned is
placed. The other end of the work is
supported by the non-rotating dead
or cup centre. The nose of the spin-
dle is accurately threaded for chucks
to be screwed on it. The chucks, in
turn, hold and revolve workpieces - Fig. 48. Bed:
together with the spindle. The head- 1, 5 —ribs; 2, 7 — casting
stock also incorporates the change walls; 3, 6. V-type ways:
gearbox driven by a set of speed
change levers. The change gearbox serves for running the
lathe at different speeds required in turning and boring
workpieces of various diameters. '

The tailstock (Fig. 50) located at the right-hand side of
the bed, is a casting carrying a non-rotafing sleeve, which
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Fig. 49. Spindle:
{ — hollow shaft; 2 — live centre; 3 — thread; 4 — through hole

together with the nut can be advanced or retracted by means
of the tailstock revolving screw operated by the handwheel.
The tailstock may be moved anywhere along the lathe bed
and can be clamped in place at any point. On changing the
position, the tailstock slides along the two inner bed ways
one of which named flat way is of rectangular cross-section
- and the other one is of V-section. The tailstock sleeve mounts
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a hollow spindle with a standard taper bore for holding the
lathe centres or tapered tool shanks. The dead centre fits
in a Morse taper hole in the sleeve and may be removed by
retracting the sleeve, thereby bringing the end of the tail-
stock screw against the rear of the centre and forcing it out.
The tailstock spindle has a large area bearing! in both the
front and rear of the tailstock. To facilitate measurement
of the spindle travel the tailstock spindle is graduated.

U

il

Fig. 50. Tailstock:

1 — casting; 2 — tailstock clamping wrench:

8 — tailstock spindle centre; 4 — tailstock

spindle clamp lever; 5 — revolvlng screw;

6 — sleeve; 7 — nut; 8 -t-)- ‘tiallstock handwheel,
9 — be

The feed mechanism for both longitudinal and cross feeds
of the engine lathe is simple and easy to operate. It comprises
a cone of gears, an intermediate shaft and a set of sliding
gears. The fine change shifter slides on a splined shaft
and carries a fumbler gear which is dropped into engagement
with a gear on the cone corresponding to the thread or feed
selected on the index plate above it. '

Movement of the carriage and the cross-slide can be re-
versed either by reversing the feed mechanism with the reverse
handle or by shifting the single lever located on the carriage
apron. Suitable speed ratios between the spindle and the feed
mechanism are provided by a change gearbox. The carriage
is a unit intended for mounting the tool, and capable of
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sliding along the two outer V-type ways, on which it is sup-
ported, in a direction parallel to the spindle axis.

For turning and facing operations the carriage is driven
from the headstock spindle by gearing or belting through a
feed shaft. For thread cutting, where a definite amount of
carriage movement is required for every spindle rotation, a
lead screw, geared to the spindle, is used for the motion of
the carriage. The carriage is made up of two principal parts,
one of which carries the saddle, which slides upon the bed and
on which the cross-slide and the fool rest are mounted. The
other part, termed the apron, represents the front wall of
the carriage. It provides a support for the operating hand-
wheel and control levers. as well as carries the mechanism
for engaging the feed mechanism of the lathe to drive
the carriage. The cross-slide mounted on the carriage can
move at right angles to the spindle axis. It is operated by
the cross-slide screw which turns in a nut fixed to the
carriage. ‘ ~

On the top of the saddle there is the compound rest for
mounting the fool post. The compound rest is similar to the
cross-slide, except that it can be swung around at an angle.
It has a circular base graduated in degrees, so that it may be
set at any angle, and may be used for cutting bevels, tapered
work and similar jobs. The compound rest is actuated by a
screw which rotates in a nut fixed to the saddle. The tool
post intended for holding the tool {its in a tee slot in the com-
pound rest, and the toolholder is adjusted, and clamped by
the tool post screw. Engine lathes are fitted with a multi-
ple disc clutch and brake. The powerful multiple disc clutch
when disengaged automatically engages the plate brake.

There are three important methods of holding and rotat-
ing work in engine lathes, which may be referred to as turn-
ing between centres, chuck work, and faceplate work. In
turning between centres, the work is supported by the 60°
conical points of the live and dead centres. It turns together
with the live centre on the dead centre. In chuck or faceplate
work, the work to be machined is held in a chuck or a
faceplate.

1. large area bearing — moamMnHEK ¢ GoOJbLIOA NJIOLIAAbIO
ONOpHI
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Exercises

1. Use the following words and phrases in sentences of your
own: : '

bench lathe, turret lathe, to bore, engine lathe, carriage,
cross-slide, rigid, bed, change gearbox, to revolve, sleeve,
to advance, handwheel, to retract, feed mechanism, feed
shaft, to actuate, feed, apron, to swing

I1. Retell the text giving answers to the following questions:

1. What is a lathe? 2. What operations may be performed
on a lathe? 3. What devices enable grinding and milling
operations on a lathe? 4. With respect to what characteristic
features are lathes classified? 5. What types of lathes are
mentioned in the text? 6. What kind of work is the bench
lathe intended for? 7. What are turret lathes? 8. Why are
some lathes termed chucking lathes? 9. What are automatic
lathes? 10. What lathes belong to special-purpose lathes?
'11. What basic parts does the engine lathe consist of? 12.
What is the function of the lathe bed? 13. What is the upper
surface of the bed provided with? 14. What do the bed ways
serve for? 15. Which side of the bed is the headstock bolted
to? 16. What does the change gearbox serve for? 17. What
is the tailstock and where is it located? 18. Which bed ways
does the tailstock slide along? :

111. Choose antonymical groups out of the following list:

dead centre, alignment, regular, right feed, fasten, dis-
alignment, irregular, left feed, easy, to prohibit, unfasten,
live centre, difficult, to permit

1V. Change the sentences using the “Nominative with the
Infinitive” and then translate them into Russian:

Example: 1t is known that the lathe is the most important
machine tool used for machining surfaces of a
workpiece.

The lathe is known fo be the most important ma-
chine tool used for machining surfaces of a work-
piece.

1. It is known that the lathe is regularly furnished with

a multiple disc clutch and brake incorporated in a driving

pulley. 2. It is intended that the compound rest slide is ac-

tuated by a screw rotating in a nut fixed to the saddle. 3.
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It is known that the headstock and the tailstock are fast-
ened at opposite ends of the lathe bed. 4. It was said that the
independent chuck had been suitable for almost any type of
work. 5. It seems that this new feed mechanism is simple
and easy to operate. 6. It proved that the functions of the
new lathe were fully automatic. 7. It was evident that the
engine lathe has been widely used for metal-turning opera-
tions.

V. Make up questions to which the italicized words are the
answeres:

1. The lathe is a machine tool for machining surfaces of
a round workpiece. 2. The tailstock of a lathe rests on a sad-
dle. 3. The lathes are generally furnished with brakes. 4. To
start the spindle one can use either the head or apron control.
5. The cross-slide is mounted on the carriage. 6. The too!
holder is clamped by the tool post screw. 7. The feed mechan-
ism comprises a cone of gears, an intermediate shaft and a
set of sliding gears. 8. The change shifter slides on a splined
shaft and carries a fumbler gear.

VI. .(a) Read and translate the following text without using
a dictionary:

The automatic lathe is designed so that all of the tool
movements are automatically controlled, although the work
must be inserted and removed by an operator. In the auto-
matic lathe two or more heavy duty slides, each with its
own drive, rate of feed and direction of feed, may be applied.
All functions of the machine are completely automatic, in-
cluding advance of the platen to working position, feeding
of all tools, and retraction of slides and platen at completion
of cycle, at which time stopping of the spindle is also ac-
complished automatically. One operator may run two or
more lathes. Such lathes are not limited to automative parts
but are reducing production time and cost on pump parts,
motor and generator parts, pipe flanges, brass and bronze
castings, chuck bodies, bevel gears, airplane engine cylin-
ders, etc.

(b) Make up questions on the basis of this text and an-
swer them. :
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VII. Giving answers to the following questions describe the
construction of the spindle shown in Fig. 49 and the
.. bed shown in Fig. 48: ‘

1. What part of the lathe is a spindle and what purpose
is it intended for? 2. What kind of shaft does a spindle re-
present? 3. For what purpose is a spindle supplied with a ta-
per bore? 4. What has to be done with the nose of a spindle
for the chuck to be screwed on it? 5. What does the lathe
bed serve for? 6. What kind of walls is the bed supplied with?
7. How are the walls of the bed connected? 8. What is the
function of the bed ways?

VIII. Using the following words and word combinations de-
scribe the construction of the tailstock shown in Fig. 50:

a casting, to.consist, the tailstock, to be fitted to the -
bed, to carry, a non-rotating sleeve, to be advanced, the re-
volving screw, to operate, the handwheel, to move along the
lathe bed, to be of the V-section, a hollow spindle of the
tailstock sleeve, to be provided, a standard taper bore, to
hold the lathe centres, the tailstock spindle, to be graduated,
to facilitate measurement, the spindle travel

2. DRILLING MACHINES

Drilling machines are very old machine tools mainly em-
ployed for drilling holes of different sizes in metal or any other
solid material, In addition to drilling holes, such operations

‘as tapping, reaming, lapping, countersinking and counter-
boring may be performed on the drilling machines. Since drill-
ing machines are used for a great variety of operations,
they fall into various classes, the main of them being upright
or vertical spindle, multiple-spindle, and radial spindle ma-
chines. In all three types, the drill spindle rotates in a sleeve
or quill which does not rotate but is free to move axially
to provide the necessary feed for the drill.

In vertical spindie drilling machines the spindle is in a
vertical position. The upright drilling machine (Fig. 51) has
an upright column resting on a heavy base. The column
equipped with a gearbox providing a wide range of speeds
has a feed mechanism. The feed mechanism represents a
feed shaft with its necessary gearing by which the drill is
cut into the work at a proper speed. The feed shait and the
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gearing provide a mechanical
feed and any adjustment of
both the drilling head mounted
on the top of the column and
the table for drilling operations. ¢
Since in the upright drilling g
machines the spindle sleeve
supports are fixed, all adjust-
ment for different classes of

=1y

work is made by moving the =N S {2
table which is accomplished ¢

by turning the crank. The table p
can be moved in a horizontal J —

plane, clamped at any point
or, if desired, swung out of the
way so that large work may ;s

‘ ‘ | ¢
be placed on the base. The l ,
machine is also equipped with £
a ratchet lever for hand feed-
ing the drill. A handwheel is

fastened to a worm shaft whose
worm engages a worm gear
on the pinion feed shaft, giving
a motion much finer than that
obtained by using the hand
lever. Speed changes in the up-

Fig. 51. Upright Drilling
Machine:

] — table traverse lever;
2 — feed change lever; 3 —
spindle; 4 — swarf tray; A —
table; B — feed change gear-
box; C — gearbox; D —
column; E — base

right drilling machines are
effected either by cone pulleys or by a geared head.

The upright drilling machines, in turn, are classified as:
heavy duty, plain, and sensitive. The heavy duty drilling
machine is used for heavy drilling, the plain vertical spindle
machine being employed for lighter work. The sensitive drill-
ing machine is a vertical or upright machine of compara-
tively light construction adapted to very high speeds of
drilling holes in delicate works.® The multiple-spindle drill-
ing machines are built in both vertical and horizontal types.
Saving considerable time and space this miachine is used
for simultaneous drilling of many holes in a large number of
workpieces. The machine may have a number of movable
drills mounted on the cross way, all the spindles being driv-
en from the same shaft by a worm gear. One of the types
of the multiple-spindle machines is the fully automatic mul-
tiple-spindle drill head machine requiring only push-button
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_ operation once it has been set up. The machine is provided
with a large number of spindles ranging from four to a hun-
dred or even more, which are driven by the same spindle
drive gear in the same head.

The radial drilling machine has a vertical column mounted
on a cast iron base. The column carries a radial arm which
moves not only in a horizontal plane with the column, but
may also be moved in a vertical plane. A drilling head car-

rying the drill and power feed mechanism may be moved
along horizontal ways of the arm. Bored to take a Morse
taper shank, the spindle is driven by a reversing motor,
flange mounted on top of the gearbox.2 The drill can be
moved over the work to any desired position so that many
holes may be drilled in the work without moving it from
one place to another. The radial drilling machine. is therefore
adapted to heavy work where it is easier o move the drill
than the work.

Spindle speed and feed changes are effected by gearing.
Drilling speeds may vary from 40 ft. per min® for cast and
alloy steels to 300 it per min for brass and bronzg’, drilling

feeds ranging from .002” per revolution for %— diameter

drills to .15” per revolution for drills 1” in diameter and
over. ‘

1. delicate works — xpynkue 3aroroBKu
2. Bored to take a Morse taper shank, the spindle is driv-
en by a reversing motor, flange mounted on top of the
gearbox — IIMHMHJEb, PACTOYEHHBIH NOJ, KOHHYECKHH XBOCTO-
BUK Mopae, NIpHBOIHUTCS B XBHXKEHHE PEBEPCHBHBIM JBHIaTe-
' JIeM, a YCTaHOBOUHbIH (JIaHel pacioJioKeH Ha BepXy KOPOOKH
CKOpOCTeH. ‘

3. ft. per min — foot (feet) per minute — ¢yToB B MHHYTY

Exercises

I. Use the following words and phrases in sentences of your
own: :

to tap, drilling machine, to ream, vertical spindle drill-
ing machine, quill, to swing, crank, ratchet lever, radial
arm, to accomplish, multiple-spindle drilling machine, sen-
sitive drilling machine
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I1. Retell the text giving answers to the following questions:

1. What operations may be performed on drilling machines?
2. How are drilling machines classified? 3. Where does
the drilling machine spindle rotate? 4. How is the spindle
sleeve moved? 5. What is provided by such a movement?
6. What are vertical spindle drilling machines? 7. What
structural feature gives the upright drilling machine its
name? 8. How is a wide range of speeds obtained on this
machine? 9. What does the feed mechanism of the drilling
machine consist of? 10. What is the function of the feed
shaft? 11. How can the fable be moved? 12. What does the
ratchet lever serve for? 13. How are speed changes effected
in the upright drilling machines? 14. When are the heavy
duty drilling machines used? 15. What is the plain vertical
spindle machine employed for? 16. For what type of work
is the sensitive drilling machine designed? 17. What are
multiple-spindle drilling machines and what are they used
for? 18. How many spindles may be used in a fully-automatic
multiple-spindle drill head machine? 19. For what kind of
work is the radial drilling machine intended? 20. What main
parts does the radial drilling machine consist of? 21. What
range of spindle speeds and feeds may the radial drilling
machine have?

111, Give derivatives from the following words and translate
them into Russian:

to bore, light, sensitive, high, to construct, to employ,
to vary, to provide, to move, to adjust, to drill, to revolve

IV. Give different meanings of the following words:
arm, head, work, way

V. Translate the following sentences observing different mean-
ings of the italicized words and word combinations:

1. Drilling means removing some metal from the work.
2. A drilling machine is by all means the most important
machine for drilling holes of different size in metal.
3. By no means can a boring machine be used at speeds exceed-
ing permissible ones, as it may result in breakage. 4. Boring
may be performed on drilling machines. 5. The main driving
motor drives the shaft by means of Vee-belts. 6. When we
speak of the operations performed on the drilling machine, we
mean such operations as tapping, reaming, lapping, etc.
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VI. Find the predicates in the following sentences. Translate
the sentences into Russian:

1. The hydraulic sliding head is said to be actuated by
a large diameter cylinder. 2. We know the hydraulic slid-
ing head to contain the feed and rapid traverse hydraulic
pumps. 3. The two work spindles are driven by heavy helical
gears through pick-off gears for controlling the spindle speeds.
4. The main drive motor, mounted on top of the head,
drives the main shaft by means of Vee-belts. 5. On the out-
side of the plate there is a table showing spindle speeds and
the proper pick-off gears to be used for the required speed.
6. This machine may be used for boring operations in shorter
cylinders.

VII. (a) Read and iranslate the text without using a diction-
ary:

A semi-automatic, vertical boring machine is designed fo
facilitate the machining of heavy components such as rail-
way wagon wheels, with weights up to 700 1b. The machine
has two hydraulically-operated 5-jaw chucks mounted on a
table which can be traversed to bring either beneath the
spindle.! Power for operation of the chucks, the movement
of the table, and the feed of the spindle, is supplied by a sep-
arate unit. The spindle is 7 it long, and is supported on two
taper roller bearings at the top and one at the lower end.
It is driven by a 75-h.p. variable motor, and speeds suitable
for a variety of bore sizes can be obtained. The boring bars
are fitted with throw-away carbide inserts,? which are
clamped in position, two square roughing and two cylindrical
semi-finishing tools being arranged alternately, 90 deg. apart.
A surface speed® of 225 it per min is normaly employed, and

the spindle is fed at the rate of '116 in. per rev. No coolant is
~ employed.

1. to bring either beneath the spindle — aas Toro Lel0)2]
IOJBECTH KaXKJblil M3 9THX NATPOHOB MOJ LINHHAENb

2. throw-away carbide inserts — cMeHHBI® KapOuaHbie
BCTaBKH

3. surface speed — CKOpPOCTb pe3aHUsA

(b) Retell the text.
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VIII. Using the following words and word combinations de-
scribe all drilling machines that you know:

drilling machines, to be old machine tools, to employ,
drilling holes, operations, tapping, reaming, and lapping,
to be performed, to fall, various classes, upright spindle
drilling machines, to have the spindle, to be placed, a verti-
cal position, to be classified, heavy duty, plain and sensitive
machines, multiple-spindle drilling machines, to be provided,
a large number of spindles, to be used, simultaneous drill-
ing, many holes, the radial drilling machine, to have a verti-
cal column, to carry a radial arm, to move in a horizontal
and vertical planes, the drill, to be moved over the stationary
work, any position, to be adapted, heavy work

I1X. Describe the principle of operation and construction of
the radial drilling machine shown in Fig..51.

3. MILLING MACHINES

Milling machines are used for milling operations. Milling
is the process of removing material from work with a multi-
toothed rotating cutter. There are various classes and types
of milling machines in use, from small hand-operated types
to fully automatic ones, the main of them being: column
and knee-type, bed type, planer type, and rotary type. Column-
and knee-type milling machines are made in three styles:
horizontal plain, vertical and universal spindle milling ma-
chines. They are used for both toolroom and manufacturing
work because of the ease with which they may be handled.

Fig. 52 shows the essential features of the horizontal mill-
ing machine. The machine is provided with a massive stream-
lined column rising from a base which rests on a solid wooden
or concrete floor which is sufficiently heavy to withstand
the weight of the machine. The base, hollow inside, contains
a coolant tank with cutting fluid* that is delivered through
piping by means of a motor-operated pump to the cutters and
the place where the milling operation is performed. The cen-
trifugal type pump is mounted on the pad located at the side
of the base and is connected directly to the coolant tank. The
cutting fluid flow can be regulated by means of valves con-

* American — cutter coolant
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nected to the outlet nozzles which can be swivelled for distrib-
uting a low pressure volume of cutting fluid to all diameter
and types of cutters. A constant supply of clear oil is pumped
to the column top, distributed through perforated pipes and
flooded down over all gears, shafts, and bearings throughout
the entire column and feed gearbox. In the lower part of the
column there is a motor for driving the spindle and the change
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" Fig. 52. Horizontal Plain Milling Machine:

A — column with speed gearbox and spindle unit; B — overarm; C — table;
D — additional link between knee and overarm; E — saddle; F — knee with
feed gearbox; G — base; I — gearbox change lever; 2 — spindle speed change
lever; 3 — longitudinal feed table handwheel; 4 — longitudinal feed table lever;
5 — cross feed table handwheel; 6 — vertical feed knee hand lever; 7 — feed
gearbox handwheel; 8 — gear train lever; 9 — vertical-cross feed table lever

gears for the power feed. A set of change gears for driving
the spindle at a proper speed required for any work being
done on the machine is foused in the upper part of the column.
The change gears are shifted either manually by a spindle
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speed change lever located on the face of the column or by
power to form various #rains for providing the necessary
cutting speeds. :

The horizontal plain milling machine has a horizontal
spindle rotating in anti-friction bearings in the column. The
spindle is a hardened, ground, hollow shaft spaced horizon-
tally from the front to the back of the column. In operation,
the milling cutters are either attached to the spindle nose
or carried on an arbor. Secured to the top of the column
is an overarm consisting of one or two heavy steel bars. The
overarm is provided with bearing brackets for supportingiar-
bors or mandrels. The knee which supports the table and
saddle units is mounted on the face of the column and can be
moved up and down by means of an elevating screw for ad-
justing workpieces with respect to cutters.

During each milling operation the knee should be clamped
to the column, and in heavy-duty operations the knee is
clamped to the overarm to ensure maximum rigidity. The
upper part of the knee is provided with horizontal dovetail
guides, which support the saddle unit mounted on them.
The saddle, in turn, supports the table which is a heavy,
semi-steel casting! sliding in the dovetail guides on the sad-
dle. The table has T-slots of ample depth serving to fasten
work-holding devices. All the three elements, table, saddle,
and knee, may be either power- or hand-fed by screws turn-
ing in fixed nuts. By means of a hand lever on the knee,
the machine can be set for continuous pendulum milling, or
for automatic cycle operation, with power feed movement
of the table in either direction. The machine is provided with
a backlash eliminator, which enables climb milling to be
periormed with both right- and left-hand cutters and is auto-
matically disengaged upon reversal of the table. The elimi-
nator can also be disengaged by movement of a lever when
conventional milling is to be performed.

Vertical milling machines are similar to plain milling ma-
chines, but their spindle is positioned vertically.-

Universal milling machines are also similar to plain mill-
ing machines but the saddle is mounted on and swivels on
a clamp bed which in turn slides on the knee thus permitting
the saddle to swing at an angle, and permitting table motion
at other angles than 90° to the spindle axis.

Modern heavy-duty milling machines are equipped with
a standardized spindle end which has a locating taper hole
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in the spindle. The arbor is seated by turning a draw-in-
bolt? which extends through a hole in the spindle, and screws
- into a threaded hole in the arbor. The arbor is driven by an
adjusting key on the spindle nose which fits into slots in the
arbor shoulder. The arbor support provides a cylindrical
bearing for the pilot of the arbor, and in many instances,
an intermediate arbor support, serving as a bearing for an
oversize collar, is employed. The arbor support is often con-
nected to the knee by overarm braces for additional rigidity.

Cutting speeds on the milling machine depend upon the
nature of the work, the type of cutter, the condition of the
machine, and, in many instances, upon the experience and
ability of the machine operator. Feed rafes in milling are
expressed in two ways: in. per min,® or thousandths of an
inch per revolution of the spindle. Delicate or fragile work
requiring an accurate finish will need fine feeds, while heavy
work, from which a considerable amount of metal is to
be removed, can be subjected to coarse feeds. A good finish
can usually be obtained by using a feed rate from 0.30" to
0.50” per revolution of the cutter. Finer feeds, such as 0.15"
per revolution, will result in an excellent finish.

1. semi-steel casting — omyMBKa M3 cTanMcTOrO UYryHa

2. the arbor is seated by turning a draw-in-bolt — onpaska
YCTaHABJIMBAETCS] TIOBOPOTOM BTSXXHOI'O CTEPMKHSA

3. in. per min—inch per minute — mwiiM B MuHyTY

Exercises

1. Use the following words and phrases in sentences of your
own:

cutter, milling machine, column, knee, cutting fluid, pow-
er feed, fine feed, to swivel, pump, to house, elevating
screw, to adjust, to clamp, overarm, feed rate

11. Answer the following questions:

1. What is milling? 2. What are the main types of mill-
ing machines? 3. How are column- and knee-type milling
machines classified? 4. What does the base of the plain mill-
ing machine serve for? 5. By what means can the cutting
fluid flow be regulated? 6. What is located in the lower part
of the column? 7. What is housed in the upper part of the col-
umn? 8. What can you say about the spindle of the horizon-
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tal plain milling machine? 9. What is secured to the top of
the column? 10. What is supported by the knee? 11. By
what means can the knee be moved up and down? 12. Why
should the knee be clamped either to the column or to the
overarm during each milling operation?

I11. Find in the fext antonyms of the following words:
to raise, light, to be unfixed, fine feed, back, lower part

IV. Underline the suffixes and prefixes and translate into
Russian the following words:
principle, principal; long, longitudinal; horizon, horizont-
al; to obtain, obtainable; automatic, automatical, automa-
tically; to cut, cutting, non-cutting; convention, convention-
al; dependent, dependently, independently

V. State the kind of the subordinate clauses in the following
sentences and translate them into Russian:

1. The profile of the teeth on the pinion is identical with
the straight line profile of the teeth of a rack that meshes
with the generated gear. 2. In the same way as one and the
same rack will mesh with gears of different pitch diameters
(number of teeth), but of identical diametral pitch, one and
the same hob can be used to hob all gears of identical dia-
metral pitch regardless of the number of teeth on the gears
being hobbed. 3. The fact that the Hob form nearly approaches
a straight line rack tooth shape is a fundamental advan-
tage of the hobbing process, because the hob teeth being
straight-sided or nearly so, are readily made to a high degree
of accuracy and are easily measured, as compared with
curved cutter teeth in other methods of gear cutting.

VI. Make up questions to which the italicized words are the
answers: ‘

1. The milling machine is a machine for removing metal
from the workpiece. 2. There are horizontal, vertical and
column knee milling machines used in practice. 3. The knee
is mounted on a vertical guide. 4. The saddle slides from
front to back on guides. 5. A maximum distance of 15 in.
is obtainable between the spindle axis and the working sur-
face of the table. ‘

VII. Translate the following text in written form without
using a dictionary:
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THE UNIVERSAL MILLING MACHINE

The cutter spindle is large in diameter, hardened and
ground, and has double opposed bearings on the front end.
The back end is mounted on ball bearings which are so ar-
ranged that compensation for expansion is provided. A ram
type overarm with double angle bearing on the ram overarm
ways, provides rigid support for cutters and attachments.
The column has added way length for securely holding the
ram unit. The base contains a coolant tank. The knee is mas-
sive in size to provide the greatest support for the table and
saddle units. The entire feed change transmission unit is
contained in the knee, and is operated through the vertical
drive shaft from the drive unit located in the base and col-
umn. Dependable automatic lubrication ensures an adequate
supply of oil to all moving parts.

VIII. Using the following words and word combinations de-
scribe the principle of operation and construction of the
horizontal plain milling machine shown in Fig. 52:

the horizontal plain milling machine, to be provided, a
column, to rise, a base, to rest, a concrete floor, the lower
part of the column, to incorporate, a motor, to drive the
spindle and the change gears, the upper part, to house a
speed gearbox, a proper speed, an overarm, to consist, one
or two heavy steel bars, to be secured, the top, the knee, to
support the table and saddle, to be mounted on the face, to
be moved up and down, an elevating screw, to adjust work-
pieces, cutters, work-holding devices, to be fastened, T-slots,
cutting speed, to depend upon the nature, the work, cutting
tools

4. PLANERS

Planers like shapers and slotters are machine tools that
employ single-point tools to generate flat surfaces. In each
of these the relative motion of the cutting tool and the work
is rectilinear and either the tool or the work feeds in a di-
rection perpendicular to the cutting sfoke. All three machines
finish surfaces in a similar manner, and their selection de-
pends primarily upon the nature of the work. The planer is
generally used for machining large work requiring long cuts.
The work is held on a horizontal table and moves back and
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forth past a stationary tool. The planer is also known to be
used when a large number of like parts are to be finished.
In this case the parts are frequently placed on the planer ta-
ble in rows, and a number of parts are planed at one setting.
This operation is referred to as string planing.

Planers and shapers are used for machining surfaces to
a high degree of accuracy, and in general require less power
per cubic inch of metal removed than machine tools employ-
ing multi-toothed cutters. Planer and shaper tools are con-
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Fig. 53. Double-Housing Planer:

A — tool rests; B — portal; C — tool rests feed gearbox; D — cutting drive;
E — side rest feed gearbox; F — side rest; G — bed; H — table; I — two ver-
tical housings; J — cross rail; 7 — vertical feed tool slides quadrant; 2 — pend-
ant control; 3 — tool rest feed change levers; 4 — horizontal feed tool rest quad-
rant; 5 — tool rest feed lever; 6 — working speed table handwheel; 7 — idle
travel handwheel; 8 — vertical feed change side rest lever; 9 — side rest feed
lever; 10 — feed side rest lever; /1 — h?rizontal feed side rest lever; 12 —
supports
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siderably less expensive than milling cutters; the planer
may therefore be used in preference to a milling machine if
the castings are poor and subject to hard spots.! There are
several standard types of planers that are in extensive use
in jobbing and production shops such as double-housing
planers; open-side planers; tandem planers, and rail planers.
The double-housing planer (Fig. 53) has two vertical hous-
ings and is used for rapid roughing and finishing such works
as engine and lathe beds, etc.

Ample strength and support of the housings are assured
by their thick-walled, box-section internal bracing. The
housings are keyed and bolted to the bed, forming a unit as
rigid as a one-piece construction. The large-size planer of
this type is provided with two cutter heads* mounted on the
cross-rail. The heads serve for holding two tools, which may -
cut material simultaneously, thus increasing the work ca-
pacity of the planer. In a planer with two cutter heads both
vertical and side feeds,** being independent of each other,
are performed automatically. In addition, some planers are
equipped with a side-head mounted on each housing. This
_ arrangement makes it possible to machine simultaneously
both the side and the top surface of a work to be treated.
The work to be planed is bolted or otherwise securely fast-
ened to the table. The table is made of alloy iron and is of
a box-section construction with top and bottom plates tied
with side walls and the centre rib running the full length,?
and with cross-ribs. The upper part of the table has three or
more tee slots running lengthwise, and numerous holes for
inserting stops and clamping blocks, while the under side
is provided with two accurately machined guides which slide
in guide ways on the planer bed. The table moves between
~ two housings against one or more cutting tools, which are
held by the cross-rail and side-heads screwed to the housings,
at a speed adapted to the material to be cut. The return
stroke, during which no cutting takes place, is usually cons-
tant, but is from two to four times as fast as the cutting stroke
so as to economize on time.3 Planer size is determined
by the maximum stroke of the table and the width and height
- of the work that will pass through the housings and under-
neath the cross-rail. A double housing 30308 planer,

* American — cutting head
#* American — lateral feeds
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for instance, will machine a part 30" high, 30" wide and
8" long. Open-side planers are classified by the cross-rail
height and the length of stroke, and are generally used for
handling work that is somewhat wider than its height. The
open-side planer has but one vertical housing® with the cross-rail
attached to it. The fandem planer is equipped with two work
tables sliding on the same bed. This permits to load one
table while the other is in operation, or to use the two simul-
taneously when working on a large workpiece. The rail pla-
ner is a machine used for machining rails, which is provided
with a narrow long table. Planer work may be held in a
vice bolted to the planer table, or the work may be clamped
directly to the table.

Castings can generally be clamped in place® by using
straps or clamps on projecting portions of the work. All
planers are equipped with single-point cutting tools, which
are similar to shaper tools, but are usually larger and strong-
er. In many cases, gang planer tools, carrying three or more
tool bits closely adjacent, are used. As each chip is com-
paratively small, a planer equipped with a gang tool will
carry a far greater total ieed and depth of cut than are possible
with a single-point tool.

I. If the castings are poor and subject to hard spots —
€C/M OTVIHBKH IJIOXHE M HMEIOT TBepAble MecTa

2. the centre rib running the full length — uenrpanvuas
TollepeyrHa, NPOXOAAImAsl IO BceH IJsuHe

3. but is from two to four times as fast as the cutting
stroke so as to economize on time — HO B JxBa—ueThipe
pasa OeicTpee Xofa pe3aHus, I/ TOTO YTOORI CIKOHOMHUTb
BpeMs

4. has but one vertical housing — umeer TOJMBKO OAHY
BePTHKANBHYIO CTORKY

5. castings can generally be clamped in place — oriuBkH
OOBIUHO MOTYT 3aKPeIJIAThCH Ha MecTe

Exercises
1. Use the following words and phrases in sentences of your
own:

planer, rail, housing, stroke, rectilinear, machining,
work table, brace, slot, cross-rail, side-head, to employ, to
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cut, to plane, to equip, to bolt, arrangement, adjacent,
gang planer tools

11. Answer the following questions:

1. What is a planer? 2. What is the planer used for? 3.
Where is the work to be treated on the planer held? 4. What
is string planing? 5. Name the main types of planers. 6.
What is the main feature of the double-housing planer? 7.
By what is ample strength of the housings assured? 8. What
are the housings keyed and bolted to? 9. How many cutting
heads are the large-size planers provided with? 10. What are
the cutting heads mounted on and what are they used for?
11. What operations is it possible to carry out on planers
provided with side-heads in addition to two cutting heads
mounted on the cross-rail? 12. What is the work table de-
signed for? 13. What is the construction of the table and
what is it made of? 14. How does the work table move?

I11. Give derivatives from the following words and translate
them into Russian:
relative, to move, to machine, to plane, to attach, rough,
flat, brace
IV. Give different meanings of the following words:
plane, head, rib, poor, bed, table, unit, plate, house

V. Supply synonyms for the following words:

surface, to mount, fast, accurate, speed, to determine,
wide

V1. Supply antonyms for the following words:

flat, vertical, open, narrow, fast, high, hard, long, large,
heavy

VII. Find the predicates and state the kind of the subordinate
clauses in the following sentences and translate them
into Russian:

1. A tool apron extends the full width of the slide and
is provided with horizontal T-slots running the full width
of the apron so that tool holding bolts may be laterally ad-
justed to properly hold the tool. 2. This construction allows
the greatest variety of possible tool positions and, therefore,
greatly reduces the number of tool shapes required. 3. The
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tool frame supporting the tool apron swivels 20 degrees,
either side of the centre. 4. Index plate swivels on a large
bearing which is cast integral with the index, thus giving
added stifiness to the index and providing the most rigid
construction for resisting the cutting strains. 5. All controls
are so completely centralized that the operator can run the
entire machine, except for the left-hand side-head, without
moving from his normal working position at the end of the
cross-rail.

VIII. Make up questions to which the italicized words are
' the answers:

1. The planer is a machine for producing flat surfaces on
a work. 2. The entire drive from motor to work consists of
three gears and one rack. 3. The bed is the strongest construc-
tion of the planer. 4. Cross-ribs tie the housings together.
5. The design of the table ways is of great importance. 6.
The table is made of alloy iron. 7. The rack is set in a groove
machined in the table.

IX. (a) Read and translate the following text without using
a dictionary:

The entire drive from motor to work consists of only three
gears and one rack. Helical gears are steel, and the spiral gear
and rack are both made of high strength alloy iron but of
different analysis and hardness so as to provide a combina-
tion of materials unsurpassed for strength and wearing quali-
ties. Spiral gear is an involute gear, while the table rack
is an involute rack, and the action befween them is equiva-
lent to the action of an infinite number of spur gears and
racks. This is the reason why it is the smoothest of all planer
drives and it never wears out but always wears in.! The rack
teeth are cut at an angle so that the resultant tool pressures
are parallel to the line of motion of the table. This entirely
eliminates driving side thrust on the table.

1. it never wears out but always wears in — HHKOrZa He
U3HAIIMBAETCs, HO Bcerja InpupabaThiBaeTcs

(b) Make up some questions on the basis of the text and
answer them.
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X. Using the following words and word combinations describe
_the principle of operation and construction of the double-
housing planer shown in Fig. 53:

the double-housing planer, two vertical housings, to be
used, rapid roughing and finishing, such work, engine and
lathe beds, strength and support, the housings, to be pro-
vided, internal bracing, to be keyed and bolted, the bed, to
form, a rigid unit, two cutting heads, to be mounted, the
cross-rail, to hold tools, to cut material simultaneously, the
work, to be planed, to be secured, the table, to be made,
alloy irom, to have, top and bottom plates, to be tied together,
side walls, centre rib, cross-ribs, the upper part, three or
more tee slots running lengthwise, numerous holes, to insert
stops and clamping blocks, the under side, two accurately
machined guides, to slide, guide ways, to move, against
one or more cutting tools, to be held, the cross-rail and side-
h;zads, the return stroke, to be constant, no cutting, to take
place

5. SHAPERS AND SLOTTERS

Shapers and slotters are machine tools in which the work
is fed to a reciprocating tool, while in planers the tool is
fed to the work. The shaper is mainly designed to plane hor-
izontal  surfaces, but it is also possible to finish vertical
and angular surfaces, and, with the application of the prop-
er tools, even curved surfaces of workpieces of small and
medium sizes. The slotter, which may be called a “vertical
shaper”, since its ool moves in a vertical direction past
the stationary work, is used for machining flat surfaces which
are difficult or inconvenient to machine beeause they are at
right angles to the main dimensions of the part. The slotter
is also employed for cutting internal keyways, square holes
and die openings. Both the shapers and slotters are not used
in mass production! since they are rather slow in operation.

The size of the shaper is determined by the maximum
stroke of its ram. The largest standard shaper has a stroke
of 36 in. That is why the shaper is employed to perform
planing operations on comparatively small work, the planer
being used on large work. Shapers are driven by belt from
a countershaft, by direct connected motor, or by hydraulic
power. When driven by motor, the power from the motor
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i; tfrtansmitted by a belt or silent chain to the speed box drive
shaft.

Shapers (Fig. 54) are subdivided into several classes such
as crank-driven shapers, gear shapers, universal shapers, etc.
The crank-driven shaper or crank shaper derives its cutting
motion from a pivoted lever, which is driven by an adjust-
able crank. The shaper has a hollow column rising from a base
placed on the floor. The column houses a part of the drive
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Fig. 54. Shaper:

A — column; B — cross-rail; C — table; D — tool rest; F — tool rest drive; G —
bed; H — ram; I — base; J — feed drive; K — table feed mechanism; 7 — tool
rest lever, 2 — table feed change lever; 3 — feed change handwheel; 4 — lon-
gitudinal feed ram clamp; 6§ — ram feed change lever; 6 — pendant control

mechanism for the machine. Mounted on the front of the col-
umn, which is machined so as to provide vertical bearing
surfaces, is the cross-rail. The cross-rail, together with the
saddle and the table which it supports, may be adjusted up
or down for various heights on the face of the column with an
elevating screw. The box-section table which is designed to
carry the work is fastened to the front of the saddle, and
feeds in a direction perpendicular to the tool motion. The
table is provided with T-slots on the top and sides for clamp-
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ing the work.The work may be clamped either by means of
boits, or in a vice which are held in the T-slots.

A swivel-base vice being mounted on the top of the shaper
table, the vice may be rotated about a vertical axis to
" set workpieces at an angle in the horizontal plane. The top
of the shaper column is machined to form ways for support-
ing and guiding a ram which can slide along these ways
forward and backward both in a cutting and return stroke
cycle.

The ram supports a fool head mounted on the front end of
the ram, and a toolslide with a swivel base. The tool head carries
the downfeed mechanism for the tool. The downfeed mechanism
consists of a lead screw and a handle for feeding the clap-
per box, mounted on the toolslide, and the tool up and down
by hand. In addition to the hand downfeed, most shapers
are equipped with a power downfeed. The tool head can
swivel about the centre of the ram to enable the tool to be
fed at an angle.

Owing to the swivelling of the clapper box on the tool
head the ool may be inclined at an angle with the head in
any position, the angular adjustment of the clapper box
being smaller than that for the tool head. A tool post for
holding the cutting tool is mounted in the clapper box.
Shaper tools are similar to solid or inserted-bit lathe tools;
extension tools are used for cutting keyways and square and
splined holes. Since the shaper tool acts only during the for-
ward stroke of the ram and is idle during the return stroke,
it is necessary to minimize this idle time by using a quick-
return mechanism. The mechanism represents a variation of
a driving chain, which is one of the most common of linkages.
A pinion engages a large gear to which is affixed a crank
arm. The outer end of the crank is pinned to a slide block,
which is free to slide on a long swinging arm. As the crank
revolves, this arm oscillates back and forth, and by means
of yoke reciprocates a table on suitable ways. The work to
be shaped is clamped to this table. The point at which the
oscillating arm is tangent on either side to the crank pin
circle separates the cutting from the return stroke. Since the
crank arm turns uniformly, time is proportional to crank
angle. The return stroke is accomplished in a much smaller
crank angle than the cutting stroke, and consequently con-
sumes less time. Gear shapers are special machine tools used
for machining gear teeth. Universal shapers are equipped
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with tilting or adjustable tables which may be set at an an-
gle toward either side of the machine.

1. mass production — morouHoe (u1 cepuitHOe) NPOUSBOACTBO

Exercises

1. Use the following words and phrases in sentences of your
own:

shaper, slotter, to machine, speed-box, ram, swivel-
base vice, tool slide, clapper box, downfeed mechanism, to
incline, splined holes, to pin, slide block, to oscillate, quick-
return mechanism

11. Answer the following questions:

1. What are shapers and slotters? 2. What are they used
for? 3. Why are shapers and slotters not used in mass produc-
tion? 4. What is the size of the shaper determined by? 5.
By what means are shapers driven? 6. What classes are sha-
pers subdivided into? 7. What is housed in the shaper column?
8. What part of the column is the cross-rail mounted on?
9. How does the table move? 10. What is the table provided
with? 11. What is the function of the ram? 12. Describe the
features that characterize the downfeed mechanism. 13. Dur-
ing which stroke of the ram is the shaper cutting tool idle?
14. What mechanism is used to reduce the idle time to min-
imum? 15. How are universal shapers distinguished from
crank shapers?

I11. Give derivatives from the following words and translate
them into Russian:

to reciprocate, to apply, to shape, to direct, to rotate,
hydraulic, to subdivide, high, to oscillate, point, proportion,
horizon

IV. Find in the text English equivalents of:

TI0NepPEYHO-CTPOraIbHbIl CTAHOK, YCTAHOBOUHBIH BHHT, I0J-
3yH, XOJ I0JI3yHa, CaJas3KH, TNepHeHAUuKyJspHbIH, NPHBOIHTD
B JIBHXKeHHe, peslle/lepxare/b, MeXaHH3M BEePTHKaJbHOH Mo-
Jaun
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V. Make up as many questions as possible to the followirig
sentences:

1. By means of shapers it is possible to machine flat sur-
faces of work. 2. Tool heads are clamped in any angular po-
sition by means of single control head locks. 3. Circulatory
pressure system continuously lubricates ram guides. 4. A
steel safety guard for ram is attached to the rear of the
frame. 5. The cross feed to the table is actuated by a single
cam. .

VI. Describe the priﬁciple of operation and construction of
the shaper shown in Fig. 54 using the following words
and word combinations:

shapers, to be designed, to plane horizontal surfaces, the
application, proper tools, to be employed, to finish vertical
and angular surfaces, the crank shaper, to be shown, to con-
sist, the following main parts, a hollow column, to house a
part of the drive, mechanism, a cross-rail, to be mounted,
the front of the column, a saddle, a table, the latter, to be
provided, T-slots, to clamp the work, the top of the shaper
column, to be machined, to form, ways, to support, to guide,
a ram, tool head, toolslide with a swivel base, a tool
post, to hold the cutting tool, to be clamped, the clapper
box

6. GRINDING AND GRINDING MACHINES

A surface finishing process, that is removal of irregulari-
ties from machined surfaces, may be performed either by
employing hardened steel tools in such operations as filing,
scraping and burnishing, or by employing abrasives for sur-
face refinement in grinding, lapping, honing, superfinishing
and polishing operations.

Grinding is the process of removing metal very accurate-
ly and economically by means of solid or sectional abrasive
wheels rotating at a comparatively high speed. Originally
employed for sharpening tools, grinding has become a use-
ful and accurate finishing process for both hardened and un-
hardened metal parts, especially in the mass production of
precision parts. By means of grinding, articles made of hard
material, can be brought to a true finish with very close
tolerances. Surface finishing operations involving the appli-
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cation of abrasives of smaller size than those used in grinding
are known as lapping, honing, superfinishing and polishing.
In all these operations only a small amount of metal is re-
moved in surface finishing. .

Lapping is used for accurate fitting many machine tools'
and mating parts. The process consists of rubbing their sur-
faces together under load, a very fine abrasive material be-
ing placed between them. The surfaces are rubbed until all
their irregularities are removed and the surfaces fit closely.

Honing is employed for producing a very fine finish by
using a tool referred to as a hone. Hones of special shapes
used for finishing internal surfaces of cylindrical work may
contain several abrasive blocks, which can be moved out
from the axis thus giving the tool any desired diame-
ter.

Superfinishing is a finishing process which brings metal
to an extremely smooth surface by using a bonded abrasive
stone held in contact with the work under low pressure.
The work rotates against the stone at low speed, at the same
time the stone being given a random motion. Grinding is
performed on machine tools known as grinding machines,
which use rotating grinding or abrasive wheels for produc-
ing cylindrical, conical, or flat surfaces.

Many different types of grinding machines have been
developed for grinding various kinds of work. The grinding
machines are generally classified into several groups: bench
grinders used for tool sharpening and general off-hand grind-
ing usually consist of a motor with a two-wheel spindle re-
placing the motor shaft; cylindrical grinders are used for
grinding cylindrical and conical work. They are essentially
similar to engine lathes, but the carriage and tool post are -
replaced by a wheel stand carrying a grinding wheel. Inter-
nal grinders are grinding machines used for finishing inter-
nal surfaces of cylindrical or conical shape.

Centreless grinding machines used for external cylindrical
grinding have no centres to support the work, and the part
to be ground is held on a work rest between the grinding
wheel and a suitable regulating or feed wheel which imparts
axial motion to the part. Infernal centreless grinders are
employed for finishing roller bearing races and bushings.
Disk grinders used for plane surfacing operations are similar
to bench grinders, but are equipped with metal disks to which
abrasive disks are connected.
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Universal grinders can perform both internal and exter-
nal grinding of cylindrical and conical surfaces.

Surface grinders (Fig. 55) are designed for grinding flat
surfaces. Machines of this type are divided into two groups:
-planer-type surface grinders whose table is rectangular in
shape and traverses under the wheel, and rotary type surface
grinders whose table is circular in shape and rotates under
the wheel.

The surface grinder has a 18 by 11%-in. work table
with a maximum travel of 19% in. on vee and flat guideways.

Steplessly-variable traversing speeds from 3.3 ft per min
are provided hydraulically. There is no handwheel for lon-
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Fig. 55. Surface Grinder:

A — bed; B — table; C — post; D — grinding head; E — hydraulic drive; I —

head transverse feed handwheel; 2 — head transverse feed lever; 3 — diamond

grinding wheel lever; 4 — head cross feed lever; 5§ — pendant control; 6 — ta-

ble speed lever; 7 — table reverse feed lever; 8 — table traverse-reverse lever;

9 — head vertical eed handwheel; 10 — head vertical feed knob; 7/ — mag-
netic plate lever

gitudinal movement, but the table can be traversed slowly
under the control of a separate lever or handwheel, for exam-
ple, when wheel dressing is to be carried out. A cross travel

of 12—4i in. is provided for the saddle, which is guided by
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central and outer bed-ways, and feed can be applied contin-
uously at rates ranging from 8 to 96 in. per min, or inter-
mittently at the ends of the table movement. Lubricant is
delivered to the central bed-way by a built-in pump, and
to the other ways by means of rollers. Drive to the wheel
spindle, which runs at 2950 rpm, is taken from a 3-h.p. mo-
tor through a flexible coupling, and the bearings are lubricat-
ed by a built-in pump. The wheel-head can be swivelled
on the saddle by a pinion and segment gear, and may be set
in the horizontal or vertical position, or at any intermediate
angle. It can be secured to the saddle in required position,
by means of a clamp, and is provided with a sine bar attach-
ment to facilitate accurate setting for angle. Disk-shaped
grinding wheels up to 8-in. diameter can be mounted on the
spindle. Alternatively, a 6-in. diameter segment-type wheel

may be employed. Work up to 11% in. diameter high may
be ground with a disk-shaped wheel, and up to 9% in. high

with a segment wheel. The handwheel for traversing the
wheel-head saddle on the column ways can be set in two posi-
tions on its shaft to give coarse and fine adjustment, and pro-
vision can be made for down feed to be applied automatical-
ly, in increments ranging from 0.0002 to 0.0008 in. per table
stroke. Alternatively, hydraulic equipment can be provided,
which enables the wheel-head saddle to be continuously
traversed on the column ways for a pre-set distance under
the control of upper and lower stops.

Grinding wheels consist of abrasive grains held together
by some bond such as clay, shellac, or rubber. The hardness
of the abrasive, the shape and form of the grain structure
and the tenacity of the bond are each important in grinding
operations. The grade of a grinding wheel denotes its hard-
ness, which cannot be accurately determined by bond mix-
ture or the method of manufacture. Wheel grade is often
indicated by letters, running from E, soft, to Z, extremely
hard. Grinding wheels are dressed or trued by metal “star”
wheels or by mounted diamonds!' to remove metal particles
or dull grains of abrasive, and to restore their original
shape and accuracy.

1. grinding wheels are dressed or trued by metal “star” wheels
or by mounted diamonds — mugosasbHble KoJeca NPaBATCs
MeTa/IJIHIeCKBMH 3Be3JI0UKAMU HJIK YCTAHOBJICHHBIMY a/IMasaMu
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Exercises

I. Use the following words and phrases in sentences of your
own:

honing, superfinishing, lapping, wheel stand, grinding
wheel, surface grinder, internal grinder, refinement, hone,
abrasive wheel, to refine, to grind, to dress, to bind, to im-
part, work rest, lever, handwheel

I1. Answer the following questions:

1. What is grinding? 2. Why is grinding widely used in
the mass production of precision parts? 3. What is lapping?
4. What finishing operations can be performed by employing
abrasives? 5. What is honing and what tools are used in hon-
ing operations? 6. What is superfinishing? 7. What is the
main feature of grinding machines? 8. What are bench grind-
ers used for? 9. For what type of work is the cylindrical grind-
er used? 10. What types of grinding machines are used for
finishing internal surfaces of cylindrical or conical shape?
11. Why are centreless grinding machines called so? 12. For
what kind of work is the internal centreless grinder adapted?
13. What are disk grinders equipped with? 14. What opera-
tions can be performed on the universal grinder? 15. What
type of work is the surface grinder designed for?

I11. Supply synonyms for the following words:

to mount, to rotate, to equip, to finish, circular, to de-
liver

IV. Supply antonyms for the following words:

to clamp, to stop, high, hardened, coarse, continuously,
accurate

V. State the kinds of sentences and subordinate clauses, find
the predicates and translate the sentences into Russian:

1. In the case of surface grinding where the work is
ground dry it is necessary to keep the wheel sharp and true
if the grinding operation is to be done efficiently. 2. The
ground diameter of the work is determined by the distance
between the surfaces of the two wheels, while the work sup-
port acts as a third point of contact. 3. Since the work done
on internal grinders in tool rooms is generally ground dry,
these machines have to be built more accurately than other
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grinders, because it is harder to protect the most important
parts from ever present abrasive dust and because the wheel
and work speeds are much faster. 4. Lapping is a cutting
process, while polishing consists of producing a kind of
plastic flow of the surface crystals. 5. The abrasive parti-
cles are so hard that they will cut even hardened steel.

VI. Make up questions to which the italicized words are the
answers:

1. Surface grinding machines are divided info two groups.
2. In the surface grinders grinding wheels of different shape
are used. 3. A precision grinding machine comprises a wheel,
a wheel spindle, a work head and a work table. 4. The upper
part of the work table can be swivelled about a vertical axis
relative to the power part. 5. An abrasive wheel is composed
of a large number of abrasive particles held together by a
bonding material. 6. Surface grinding is the process of pro-
ducing and finishing flat surfaces by means of a grinding
machine using a revolving abrasive wheel.

VII. Translate the following text in written form without
using a dictionary:

The wheel-slide plate control permits the grinding of
straight, taper or irregular-shaped holes to a high degree of
accuracy. The control plate or bar is set parallel to the work
axis for straight-hole grinding, and adjusted to the desired
angle for taper grinding. For grinding curved or irregular
shapes, the plate is adjusted to suit the contour of the work.
To traverse the wheel, the slide bar is moved longitudinally
in its bearings, the path through which the wheel travels
being controlled by the position and outline of the control
plate. The control bar is carried in an adjustable bracket
graduated in degrees. For taper grinding the clamping screws
are released and the bracket is set at the desired angle. The
wheel slide is attached to the slide bar and the latter is reci-
procated by a double-acting hydraulic cylinder integral with
the overhead slide bar.

VIII. (a) Read and translate this text without using a dic-
tionary:
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THE HYDRAULIC INTERNAL GRINDER

Machines of this type are of extremely massive construc-
tion but are so designed that they can be operated as easily
as machines of smaller sizes. They are hydraulically operat-
ed, and controlled by a single lever conveniently located at
the front of the machine. This single lever controls all func-
tions of the machine, including all movements of the wheel
slide, cross feed, and starting and stopping the work-spindle.
The wheel slide can be swung to the rear through the medium
of the hydraulic lifter, thus giving easy and rapid access to
the work. The wheel-spindle is driven by V-belts from a
motor on an adjustable bracket on the wheel slide. Idlers are
provided to give a maximum of belt contact and to main-
tain proper belt tension. The cross feed for the wheel slide
is also operated by a hydraulic unit and can be set automa-
tically.

(b) Make up some questions on the basis of this text
and answer them.

IX. Describe the surface grinder shown in Fig. 55.



CHAPTER V
TEXTS FOR HOME READING

1. THE RUSSIAN METALLURGIST D. K. CHERNOV

The father of the branch of science concerned with the
changes in structure of steels was the Russian metallurgist
Dmitry Konstantinovich Chernov (1839-1921). Investigating
the properties of steel after heating to various temperatures,
Chernov first established that at definite temperatures steel
undergoes certain changes altering its structure and proper-
ties. These “critical temperatures” characterized by internal
changes in the steel are now known all over the world as the
“Chernov points”. One of these points called by Chernov
point a, is notable for the fact that steel heated below this
point (about 700°C) cannot be hardened no matter how rap-
idly it is cooled. Another point, b, is characterized by the
fact that as soon as the temperature of the steel reaches it
(800 to 850°C), the steel rapidly passes from the coarse crys-
talline into the fine crystalline state, in which it possesses
the best mechanical properties. If the temperature is raised -
still further, the metal crystals begin to increase again in
size, and the higher the temperature, the more rapidly they
grow.

The discovery of the critical points of steel was of very
great importance for metallurgical theory and practice. Ex-
plaining the phenomena of tempering and hardening of steel
and the structural changes taking place in steel when heated,
it enabled accurate determination of the hardening tempera-

1356



tures and selection of favourable conditions of forging and
other types of steel treatment, promoting improvement of
its mechanical properties.

2. OXYGEN IN THE BESSEMER CONVERTER

Fundamentally, the addition of oxygen fo the Bessemer
air blast should have two major effects: (1) to increase the
rate of oxidation because of the higher partial pressure of
oxygen in the system; (2) to increase the amount of heat
available to melt cold materials. The use of oxygen for en-
riching the blast of the basic Bessemer converter or for chang-
ing the nature of the converter blast altogether, became
a very important development in steel works. Reduction of
nitrogen content in Bessemer steel by oxygen enrichment
alone reaches a limit at about .006 per cent nitrogen. Furth-
er it is necessary to remove all nitrogen from the blast but,
at the same time, maintain a blast composition which will
oxidize metalloids in the steel without generating so much
heat that the converter tuyeres are burned out. This can
be done by a mixed blast of oxygen and superheated steam.
By this method steel containing less than .003 per cent ni-
trogen is produced.

One potential source of difficulty in the oxygen-steam
mixed blast process is the danger that condensate from the
steam may attack the dolomite bottom of the converter. To
avoid this, some designers recommend the use of thin copper
tubes embedded in the bottom plate to act as protective lin-
ers for the tuyeres. Quite recently some experiments were
made with the so-called “dual-blast” converter in which air
is blown upward through ordinary tuyeres in the bottom
while high-purity oxygen from the top is directed down-
ward at low impact pressure onto the surface of the bath.
This oxygen is intended not so much to penetrate the metal
as to flood the whole atmosphere above the converter bath
with oxygen, thus promoting high concentration and reactiv-
ity of iron oxide in the basic slag.

By changing the number of open tuyeres in the bottom
of the converter the ratio of oxygen going down to air going
up can be varied within wide limits. The object of this de-
parture is to develop a conversion process that will remove
phosphorus from Thomas pig-iron before decarburization is
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complete. By passing oxygen downward onto the surface of
the metal and the lime which are being agitated by the ris-
ing air blast, the necessary early liquefying of the lime is
achieved and early dephosphorization takes place.

3. OXYGEN ENRICHMENT IN THE BLAST FURNACE

Oxygen enrichment by itself has been considered of mar-
ginal advantage in the blast furnace except in the production
of ferro-alloys. This is because a greatly increased tuyere
zone temperature upsets the thermal balance and leads to
some difficulty in avoiding the production of high silicon
iron. It has been found, however, that oxygen-enriched blast
combined with steam injection serves to drive the furnace
faster and generate a gas of greater reducing power with no
significant change in hearth zone temperature.

Some plants currently practice routine oxygen enrich-
mient of blast furnace air for the production of steelmaking
iron. Approximately 65 tons of oxygen per day per furnace "
are required for each I per cent of enrichment. With an avail-
able oxygen supply of about 400 tons per day, it has been
found advantageous to spread this amount over four operat-
ing furnaces rather than to concentrate it on one furnace.

The economic attractiveness of oxygen enrichment in the
blast furnace is greatest under conditions of capacity opera-
tion when there is a strong demand for the additional iron
which can be produced. The most promising use of blast
furnace oxygen enrichment lies in ferro-alloy smelting. The
high hearth temperature produced with oxygen favours the
reduction of non-ferrous metal oxides and formation of their
high melting point slag.

4. OXYGEN FOR DIRECT REDUCTION OF IRON ORE

Basically the industry is still dependent on the units
of production that characterized it in the early years of this
century by-product coke ovens, blast furnaces, open hearths,
blooming and secondary mills. Direct ore reduction processes
may change this since they provide a potential replacement
for the coke oven-blast furnace complex. The H-iron process
is a typical example. This process consists in bringing into
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intimate contact, at about 900°F and 400 pounds per square
inch, finely divided iron ore and preheated hydrogen gas.

Pressurized hydrogen enters a large cylindrical reducing
vessel at the bottom and in passing upward keeps the fine
ore particles in a state of turbulent motion. In the reducer,
hydrogen reacts with the preheated iron oxide to form re-
duced iron and water:

Fe,0,3H,=2Fe--3H,0.

The gas leaving the top of the reactor consists of unreacted
hydrogen and water vapour.

Regenerated hydrogen, as well as fresh hydrogen to take
the place of the hydrogen converted to water, is recycled to
the reducer. The reduced iron product is briquetted, thermal-
ly passivated, and can then be charged directly to open
hearth or electric furnaces to replace the scrap. The produc-
tion of hydrogen for such a process may be accomplished by
‘exothermic partial oxidation of natural gas of fuel oil.

5. CRUCIBLE FURNACE

The crucible furnace is one of the oldest furnaces for
melting non-ferrous metals, and it is being used a great
deal at the present time. High carbon steel is made by melt-
ing scrap steel in a crucible too. The construction of a cruci-
ble furnace consists of a shell which is made of a steel plate

about 1% in. thick. It rests on a plate made of cast iron.

The legs support the furnace high enough from the floor to
allow for drait and ashes. The grate works on hinges so that
it can be raised and dropped. The grate is turned by the han-
dle. The cover holds down the flame. The furnace should be
connected by the flue with a chimney. The melting capaci-
ties of the crucible in one heat are from 20 to 300 lbs of brass
or from 10 to 100 1bs of aluminium. The linings are made of
brick and are applied about the same as in the cupola fur-
nace.

Sometimes the furnaces are set on the floor, but, in most
cases, they are set in a pit because they are more easily oper-
ated in such a setting. Shavings and kindling are placed
on the grate with about 50 Ibs of coke on the kindling. Af-
ter the coke bed is well lighted, one should build up the
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coke bed so that the top of the crucible, when put in, will
be even with the top of the flue. The bottom of the furnace
and grates should be kept free from ashes and cinders, or
the draft will not get through, causing much trouble in get-
ting the metal enough to run the castings.

The crucible way is used for making high carbon steel
and special steels. The percentage of carbon the scrap steel
contains must be known.

6. PORTABLE HARDNESS TESTER

In use, the portable tester is applied to the work, as
shown in Fig. 56, and a handpiece is depressed, with the re-
sult that a diamond indentor is brought into contact with
the surface. Continued move-
ment of the handpiece
causes the indentor to be
pressed into the work under
a pre-determined load for a
maximum depth of 0.005 in.
A reading which corresponds
to the hardness value is then
obtained on a large-diameter
dial-type indicator. Scales
of different colours are pro-
vided which give direct read-
ings in Vickers pyramid,
Brinell, and Rockwell values. The instrument is available
in different types, one of which gives full scale readings for
Vickers pyramid numbers from 80 to 1200, Brinell from 80
to 630, and Rockwell from 30 to 70. A second instrument
gives full scale readings in Vickers pyramid numbers from
35 to 300. Another type provides readings of Rockwell A,
B, and C values from 30 to 90, 40 to 100, and to 70. On
the fourth hardness tester the full scale readings obtainable
range from 80 to 1200 Vickers pyramid, 80 to 420 Brinell,
35 to 99 Rockwell B, and 20 to 70 Rockwell C.
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Fig. 56. Portable Tester

7. HIGH-SPEED PRECISION BALL BEARING TESTING MACHINES

Investigation has been carried out for several years on
the performance of precision ball bearings of small diameter,
as employed, for example, in instrument gyroscopes, and,
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machines have been developed for the measurement of fric-
tional torque and vibrations in bearings of 5 to 15 mm bore,
running at speeds as high as 60,000 rpm. Machines have
now been built for torque measurement. A machine consists
of a high-speed driving unit, arrangements for applying vari-
able radial and axial loads, and a sensitive recording torque
meter. Because of the high speeds involved, and the need
for great sensitivity, air bearings, specially developed for
the purpose, are used throughout. These bearings have proved
entirely satisfactory and have given some thousands of
hours service without attention.!

Drive to the main spindle, whereon the test bearing is
mounted, is provided by a high-frequency motor, which is
mounted above, and supplied by a variable-speed motor-al-
ternator set housed in the machine base. An endless belt
made from pure silk, impregnated with linseed oil dressing,
is used to transmit the drive from the crowned motor pulley
to the main spindle. The inner race of the ball bearing under
test is held in position on the end of the high-speed spindle
by means of a nut, and the outer race is clamped axially in
a housing which floats freely in a secondary air bearing and
serves as a virtually frictionless support.

Radial loads can be applied by dead weights acting through
the air film of the secondary bearing. Axial loads are
applied pneumatically, so that no rotational constraint is
imposed on the test bearing, and provision is made for lubri-
cating the bearing with oil mist while tests are being carried
out. Friction in the bearing is detected and measured with
the aid of a torque arm fixed to the housing carrying the outer
race.

A photocell is arranged at one end of the arm to detect
any movement due to frictional forque, and the resulting
electrical signal is amplified and fed back to a moving coil
wound on a copper former fixed to the torque arm, the coil
being arranged to move in the field of a permanent magnet.

1. have given some thousands of hours service without at-
tention — paBoTaloT HECKONBKO THICAY 4acoB Ges 0OC/yKHBa-
HHUS



CocraBHbie npepjoru

according to [a'koa:dip ta] co-
rJ1acHo

as to, as for [az to, oz fo:] or-

HOCHUTENILHO

because of [bi’koz av] us-sa

by means of [bai ’‘miinz av]
IOCPENCTBOM

by virtue of [bai ‘va:tju: ov]
B Ccuay, Gnaropapst

due to ['dju: to] 6marogaps, B
CHJY, H3-3a

in accordance with [1n 9'ko:dans
wi8] B cooTBercTBHM C

in addition to [in o’difn ts]
KpoMe TOro, K TOMY iKe

in front of {in ‘frant av] nepex,
HanpoTuB

in spite of [in ’spait av] He-
CMOTPST Ha

in respect of [in ris’pekt ov]
OTHOCHTEIBLHO

instead of [in’sted ov] BMecTO

on account of [on a'kaunt ov]
10 NPHUYMHe, H3-3a

out of ["aut ov} us, usmyrpm,
BHE

owing to ["ouiy ts] us-sa, Gna-
FOAaps

with regard to [wid r1’ga:d ta],

as regards of [ez ri’ga:dz ov]
OTHOCHTEJbHO, 110 OTHONICHHIO

with respect to [w16} K, B oI

HOWICHH H
K

ris’pekt ta]
with reference to
[w1d ‘refrens ta]

Coxpautenns

h.p. — horse power [’ho:s ' paua]
JomIafuHasl cuJa

ft per min — foot per minute
[fut ps ‘mimit] dyr B Mu-
HYTY

gal. — gallon
JIOH

f.e. —id est ['1d ‘est] TO
ecThb

in. — inch [intf] moim

in. per min — inch per minute
["int§ pe ‘minit] mioitm B Mu-
HYTY

in. per rev — inch per revolu-

[‘gelon] ran-

tion ["'intf pa ,reve’lu:fn]
AWM 3a oquH 060poT

kw — kilowatt ["kilowot] xuno-
BATT

kv — kilovolt ['kilovoult] xu-
JIOBOJIBT

Ib. — pound [paund] (amra.
¢byHT paBer 453,6 r)

p.s.f. — pounds per square foot
[po ‘skwea ‘fut] dymte Ha
KBajipaTHuil ¢yT

r.p.m. — revolutions per minu-
te [revo’lu:fnz pa ‘munit]
060pPOTOB B MHHYTY
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AHI'JI0-PYCCKUH CJIOBAPD

A

abrasive {3'breiziv] a6pasus; a6-
pasuBHLIl MaTepuas; afpasus-
HBlH, udyIomui, HCTHTH Palo-
biig izt

acetylene [o’set1li:n] amermien

action ['akfon]: capillary a. [ke-

_ ’piler1] xanunnspHOe feHCTBHE
activated ['=ktiveitid] axtusu-
pOBaHHHIH

actuate ['aktjueit] npusoauts B
JIBHKEHHE

adapter [o’dmpta] nepxarens,
npHucrocoGneHne, IPUCTaBKa

additive [‘zzditiv} npucanxa

adequate ['zdikwit] copasmep-
HH  COOTBETCTBYIOIMH

adjacent [o'd3eisont] cmexHmil

adjust [o'dzast] peryauposars,
HaJlaXKHBaTh, [PHUJIAXKUBATD

adjustable [o’d3Astobl] peryau-
pyeMelit

adjustment [a’d3astmoent] pe-
T'yJiMpOBKa

advance [ad’van:s] 1BukeHnue no-
naun (NOCTYHATeNbHOE)

alignf{o'lain] BENPAMASATE, HEHT-
pUPOBAaTh, BLIBEPATH

alignement [o‘lainment] nent-
pOBKa; COBNAajileHHE ocel

alkali [‘zelkolai] menoun

alloy ['=lo1] cnaaBasTe, Jeru-
posath (CTajb); CIJaB; CIJIAB-
JIsieMblii
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angle ['=ggl] yroa
acute a. [a'kju:t-] ocTpmift yrox
clearance a. ['klierans-] 3an;-
HAUll yroa
crank a. [kregk-] yroa moso-
poTa KpHBOIIMIIA
cutting a. ['katig-] yroa pe-
3aHUA
lip a. [lip-] yrom 3aocTpenus
obtuse a. [ob'tju:s-] Tynoi
YroJ
right a. [rait-] npamoii yroa
anneal [o'ni:l} orxurath, oOT-
nyCcKaThb
anvil [‘envil] HakoBanbHA, Ha-
KoBaJieHKa (BCTaBHOf MTHQT
B MEPHTeJbHHX HHCTPYMEH-
Tax)
apex ['eipeks] Bepmmna, nuk
arbor [’a:bs] onpaska
arm [a:m] nuevo, TpaBepca
crank a. [kregk-] nnedo xpu-
BOILIKIIA
radial a. ['reird1al-] pammanp-
Has TpaBepca
assembly [o’sembl1] arperar,
yseqa, cGopxa
attachment [o'tetfmont] npu-
criocobiienye
automatic [ ,o:to’meet1k] aBToMa-
THYECKHH
semi-a. {'semi-] moayasTOMa-
THYECKUH
available [2'veilabl} pocrynumi,
MMEIOLHICS B Ppaclopsi)KeHHH



B

backlash ['beklef] o6parumit
XOJ; urpa; 60KOBOI 3330p MeXK-
Ay 3yObsIMH KOJiec
bar [ba:] 6pycok, mampasasio-
Was CTaHka, 3aroTOBKa, CTEp-
JXeHb, INTaHra
boring b. [’borig-] pacrou-
Hasg CKajKa, OINpaBKa AJs

pacrouxku
guide b. [gaid-] nanpasnsio-
mas
sine b. [sain-] cumycnas uau-
HefiKa

slide b. [sla1d-] manpasnsiomas
beam [bi:m] Ganxa, 6pyc, ayu
bearing [‘beoriy] nommmnuuk,

BKJABI (MOAIIMIHUKA), Omo-

pa, ONOpHAsA NOBEPXHOCTb

antifriction b. [‘eenti’frik{n-]

HOAIUHIHUK KaueHus
ball b. [bo:l-] wapuronox-

UIHITHAK

ball thrust b. [bo:l ’6rast-]
YHOOPHHRH  HIapUKONOALIMI-
HHK

journal b. [’d3a:nel-] omop-
HBIH ITOJLIMIHHK .
one-row-ball b. [wan ’‘rou
’b2:1-] onHOpspHmI Wwapuko-
MOANMHKITHAK
plain b. [plein-] nogmunmEuK
CKOJIbIKEHHS
radial b. ['reidisl-] onopumit
HIM  PajuajbHBLIH [OLIINAIN-
HHK
radial thrust b. [‘reidial
"Orast-] paguanbuo-ynopHmi
TOALIMNHUK
roller b. ['rouls-] ponuxoBmit
NONMHNHAK
single-row-ball b. [’sipgl’rou
‘ba:l-] opmopsambm wmapu-
KOTOALIMIHHK
thrust b. [6rast-] ynopumit
A PHKONOAIIUITHHK
bed [bed] cranmna
clamp b. [klemp-] ynepxusa-
oliasi MauTa
bed-plate [-pleit] onopuas nnura
belt [belt] pemenn, senra
flat b. [flet-] nnockumit pe-
MeHb

V-b. [vi:-] kaHHOBUAHBIL pe-
MEHb
bench [bentf] Bepcrax
bevel ['bevel] manka, xomyc;
CKalIHBaTh, CHHMaTh (acky
bit [bit] BeraBuoil peseu, JesBue
blade [bleid] nesBue
blank [blegk] saroroska
blast [bla:st] ayree, nyTs
body [‘bodi} xopmye, cramuna
bore [ba:] pacrouennoe orsepe-
THE; PaCTauyHBaTh, CBEPJIHTH
box [boks]:
clapper b. [‘kleps-]1 pesne-
JiepxKatein
speed b. [spi:d-] kopo6ka mo-
lay; Kopobka cxopocreii
brace [breis] kpennenme, croii-
Ka, IOJCTaBKa; CBS3hlBATL; [IPH
JlaBaTh MECTKOCTb
bracket {'breekit] koncoan, xpon-
IITeHH, KOHCOJBbHBLIH IIOAIIHII-
HUK
brake [breik] Topmosnoe yer-
poiicTBo
plate b. [pleit-] nnactunua-
THIi TOPMO3, JHCKOBEIH ToOp-
Mo3
brass [bra:s] aaryms
braze [breiz] mnaste TBepaLIM
HPUIIOEM
brazing [’breizip] naiixa rep-
JEBIM TIPHIIOEM
induction b. [in’dak{n-] nai-
Ka HHRYKTHDOBAHHBIM TOKOM
sequential b. [s1’kwen§al-] no-
clefoBaTeNbHas maiika
bronze [bronz] Gpousa
straight b. (tin bronze) [streit-]
([t1n-]) omoBsinucras 6pomnsa
burn out [‘be:n aut] neperopars
burnishing ['ba:nifig] nommpos-
Ka, miHpoBKa
bushing ['bufig] Brynka, Bkaa-
JBI, IPOXONHOH H3onATOp
button ['batn] xuonxa
push b. [puf-] xmonka; xuo-
TIOYHOE YIIPABJIEHHE;, HAXKHM-
Hasl KHONKa

c

cage [keid3] cenapatop (mox-
IIHNNTHAKa) '
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calipers ['kelipaz] kpoHUHpPKYIb,
ITaHreHUU PKY Db
inside c. ['1mn’said-] nyrpomep
outside ¢. [’aut’said-] kpow-
LUPKYJIb A BHEIMHHX 06-
MepoB
vernier ¢. ['va:n13-] wranres-
LHPKYJAb C HOHHYCOM
cam [kem] kynauox, KyJauHu#
JHCK, 9KCHEHTPHK
carriage ['keer1d3] cynmopr, ka-
perka, canasxu
casting ['ka:stig] otnmBka
cause [kd:z] npuunHa, BH3KIBATD,
3aCTaBJIAThH
centre [’senta] mentp
back c. [beek-] ynopHuit nentp
dead c. [ded-] meprBas ToY-
Ka, HENOABMIKHHEIH IEHTD
live c. [laiv-] Bpamaromusics
UEHTp, NepeiHuil LEHTP
running c. ['ranig-] spaumaro-
muics NeHTp
chain [tfein] uens
driving ch. ['draivig-] npu-
BOZHAs Lelb
link-belt silent ch. ['l1igk’belt
‘satlont-] mapeupnas Gec-
IyMHas Lenb
chamber [’tfeimba]:
gas mixing ch. ['gaes ‘miksig-}
rasoCMenIMBalomas Kamepa
chamfer ['t§emfs] dacka
chip [t§ip] crpyxka; py6GuTs 3y-
6u10M
chipping [’t{ipip] pyGxa
chisel ["t§1zal] 3y6uino
cape c. [keip-] xpefimeit-
ceqb
flat c. [flet-] naockoe 3y-
6ui0
chuck [t§ak] naTpon (3a:xkuMHOM)
collet c. [‘kolit-] umamrosmit
NaTPOH
concentric c. [kon’senfrik-]
CaMOIEHTPHPYIOIHA NaTPOH
contracting c. [ken'traektip-]
IAHTOBHIH TAaTPOH
independent jaw c. [,1nd1’pen-
dont ‘dgo:-] maTpoH ¢ He-
3aBHCHMBIMH KYyJauKaMH
self-centering c. [’self’sents-
riyg-] camMoueHTpHUpYIOUHi
naTpoH
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universal ¢ [ ju:ni’va:sal-]
YHHBepPCaJbHEH  3aXXKHMHOR
naTpox
circuit [’so:kit] uens
clad [kleed] mokprITHI
clamp [klemp] 3amum, 3axu-
MaTb
longitudinal feed ram e.
[ lond31’tju:dinal  ‘fi:d
‘rem-] ynop Ijas YCTaHOB-
KM Mecra Xoja ¥ JJIHHB XO-
la IHOJA3yHa
clay [klet] rumna
clearance ['kliarons] sasop, npo-
CBeT, JONYCK
clutch [kiatf] cuennenune, mydra
cuenienust
axial c. [‘=ksisl-] ocesas myd-

Ta
band c. [band-] zauckosas

. Mmyo¢Ta

block c. [blok-] mydra ¢ pas-
ABIKHBIMH KOJIOLKaMH

cone c. [koun-] KoHMueckas
¢puknnornass mydra

disc c. [disk-] nuckoBas myd-
Ta, Tapenbuatas My¢dra

disengaging «¢. ['disin’ger-
dz1y-] pacuennas mydra

fixed c. [fikst-] nocrosuuas

MydTa

friction c. [frikfn-] ¢pukumon-
Hast Mydra, QPHKIUUOH

jaw c. [dz>-] xynaukosas
Mydra

multi-disc ¢ {,maltt disk-]
MHOTOAMCKOBast Mydra

rim c¢. [rim-] ofroxnas My¢-

Ta
safety c. [’seifti-] mpenoxpa-
HATeNbHAA MyQra
semi c. [’semt-] moaymydra
coat [kout] oBauuoBmBaTh, Ha-
HOCHTb TMOKpHITHE, OGJIHIOBKA
coaxial [kou’zksial] xoakcuanb-
HEIM, COOCHRIH
collar [‘kols] xousbio, wmyodrTa,
BTYJIKA
collet ['kolit] marpon, uasnra,
KOHYCHasl BTYJKa
column [’kolam] omopras croii-
Ka; KOJIOHHA
swivel c¢. [’swivl-] mosopor-
Hasi KOJIOHHA



conduction [ken’dakfn] nposoa-
HOCTb
thermal c¢. ['ea:mal-] Temno-
NPOBOAHOCTh
conductive [kon’daktiv] npogo-
JMMBIR .
conductivity [ kondak’tiviti]
yIeJdbHasT NPOBOLHMOCTh
thermal c¢. [ea:mal-] Temso-
NpPOBOAHOCTE, KOI(QPHIHEHT
TEeNAONPOBOLHMOCTH
conductor [kon’dakts] mnposox-
HHK
cone [koun] xomyc; merainp xo-
HHYecKOo# (GoOpMBI; CTyIeHYa-
THIl IIKHB
cone of gears ['koun av ’'giaz]
cTynenyaras 3yGuaras mepe-
Jnaqa
contact pressure ['kontzkt 'prefo
KOHTaKTHOe (yAenbHOe) HaBJe-
HHE
contract [kon’trekt] cxxumars
control [kan’troul] ynpasaenue,
ynpasasTh
pendant c¢. [’pendent-] mox-
BECHOM nyJbT YNPaBIeHHs
converge {kan'va:dz] cxoputhes
converter {kan’va:ta] xouseprep
coplanar [kou’pleina] xonnasnap-
Hblfl, HaXOASLHHCA B ONHOMN
NJOCKOCTH
core [ko:] cepaeuHHK, CTepkeHb
counterboring [’kaunta’ba:rig]
" pa3BepThHIBaHHE
countersink [’'kaunta’sigk] sen-
KOBKa, 3€HKOBAThb
countersinking ['kaunta’sipkip]
3eHKOBaHHE
coupling ['kaplig] mydra cuen-
JIeHHS
rigid c. ['ridzid-] xecrkas
Mydra
crank [krepk] xpusommm, ko-
JIeHYaTH#l pHuar ',
crankshaft [ krepkf{a:ft] xoaen-
yaThHlii Ban
crest [krest] Bepumnua
cross-key [’'kros’ki:] sakpennare
LIOHKOR
cross-slide [‘kros’slaid] nomepey-
HEft cynnopt
cutter ['kAt:;]p e3a
pipe c. [palp-f TpyGopes
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deliver [di’live] nmopaBaTe, Ha-
THETaThb
design  [di’zain]  mpoekTHHIX
J1aH, NPOEKTHPOBATH
detacpable [di’teetfabl] cpem-
HBI
dial ['daisl] kpyrosas wkana
direct-reading d. [di‘rekt’ri:-
dig-] wuHEmKaTOp mpsAMOro
orcyera
diameter [dai’z=emita] auamerp
core d. [ko:-] BHyTpeunuit aua-
MeTp
major d. [‘meidze-] mapyx-
Hull JHaMeTp
minor d. ['mains-] BHyTpen-
HHH Juamerp
pitch d. [pit§-] cpenunit nua-
MeTp, AMAMeTp ReJHTEeNbHOH
OKPYKHOCTH
root d. [ru:t-] BHYTpeHHmit
IHaMerp
die [dai] wramn; BuHTOpesHas
roJIOBKa
threading d. ['6redi1p-] naam-

Ka
diffuse [di'fju:z] pacnpocrpa-
HATBCHA, PaCHBUIATHL
disable [dis’eibl] nospexnate
discolo(u)ration [dis,kald’reifn]
obeciBeynBaHHE
dovetail [’davteil] manpasasio-
1mas B BUAE «J1aCTOYKHHA XBOC-
Ta»
downfeed [’ daunfi:d] BepTukasnn-
Hasl mofaya
dragging ['dregip] Tpenme
dress [dres] ornennBate, 3ara-
4HBATb
drill [dril] cBepso; cBepautn
deep d. [di:p-] cBepsno rayGo-
KOTFO CBepJIeHHs
four-lipped hollow core d.
["fo:'lipt "holou 'ko:-] kpe-
CTOBOE MOJIOE CBEPJIO
oil hole d. ['51] "houl-] cBep-
JO €O CMa3O4YHLIMH KaHaB-
KaMH
oil tube d. [’51l “tju:b-] csep-
JIO CO CMa304YHBLIMH KaHaB-

KaMy
straight-shank d.  [’streit
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'feepk-] cBepao ¢ npaMEM
XBOCTOBHKOM

tapered shank d. [’teipad
‘feepk-1 cepao ¢ Komuye-
CKHM XBOCTOBHKOM -

twist d. [twist-] cnupanbroe
CBEPJIO

single-lipped twist d. [’sipgl
‘Tipt ‘twist-] cnupaabHOE
CBEpJIO C OnRHOH pexymlel
KpOMKO#

two-lipped hollow type deep d.
[“tu:‘lipt “holou ‘taip ‘di:p-]
TI0JI0E CBEPJIO € OBYMA pe-
JKYUHMH KPOMKaMH JJis TJy-
GOKOTO CBEpJIEHHS

drive [draiv] npusoxn, nmepegaua;

IBHTaTh; IPHBOAUTH BO Bpa-

HieHHE

belt d. [belt-] pemennas mepe-

naua

chain d. [tfein-] nennas nepe-
Jaya

cutting d. ['katig-] npusox
pesaHust

feed d. [fi:d-] npusox mopaum

pulley d. ['puli-] mnepenaua
IPH TOMOIM LIKHBA

driving ['draivip} mepenaua, npu-

BOJ

ductile u[’dAktaxl] NAaCTHYHEI,
BA3KHH

duty ['dju:ti] pexum paGoru

E

eccentric [1k’sentrik] skcment-
PHK; 3KCUEHTPHYHEI
edge [ed3] ocrpue, nessue; pe6-
po, rpaHb, kpal, KpoMkKa
cutting e. ["katip-] pexymas
KpOMKa
effective cutting e. [i'fekttv
‘katig-] pabouas pexywas
KpOMK4
electrician [1lek’tri{n] snexrpux
electrode {1’lekiroud] ssextpon
carbon e. ['ka:ben-] yroan-
HEII 3JIeKTpon,
eliminator [1'limineita} ormzenu-
TeNb
elongate [’i:lopgeit] yamnuaTs-
(ca), pacrarusaTb(cs)
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engage [1n’ ge1d3] sanennsrs(cs),
BKJIIOYATh

engagement [in’geidzmont] 3a-
LenJieHne

ensure [in’fus] ofecneunsaTn

equip [1’kwip] o6opymoBatsb

essenfial [1’senfsl] neornemJe-
MBIH, HEOOXONMMBIH, LEeHHBIH

evaluate [1'veeljueit] ouenupars

exhaust [1g’zo:st] Brnyckars;
BHIYCKHOH, BBIXJIOMHOR

expand [iks'pend] pacrarusaTte,
pacnpocTpaHaTh, PaCIIMPATHL

exposure [1ks’pouzs] Briepxxa

extend [1ks'tend] pacumpsTs(ca),
pacTarueaTh(cs)

extension [1ks’ten{n] pacraxe-
HHE

exterior [eks’tior1d] BHemnwi,
HapyXHHHI

F

fabrication [ feebri’keifn] mnpo-
H3BOJACTBO; 3aBOJICKOE H3FOTOB-
JIeHHE :

face [feis] snmmesas cropowa;
BHJ| CHepe[H; IpaHb;, HapyX-
Hasl TIOBEPXHOCTb; TpaHb pe3-
Ila; BEHEL INeCTePHH

.faceplate [‘feis,ple1r ] mnammafi-

6a, pasMeTouHas IfJuTa, Kpyr-
Jui cToN
facing [‘feisip] o6paGotka TOpP-
za, o6ToYKa Topua ;
failure [’feiljo] mospexnenue
feature ['fi:t{a] xoncTpyKTHBHAS
0COGeHHOCTh
feed [fi:d] mopmaua
coarse f. [ko:s-] kpynnas mo-
naua
fine f. [fain-] menkas nopa-
ya, TOYHas Mojaya
power f. [paus-] Mexanuue-
cKasg TI0xaua, aBTOMaTHue-
cKasl nojaua
table f. [teibl-] mpopmonrnas
nogaua CToJa
file {faill nmanuavuuk; o6paGa-
THIBaTh HaNHJIbHAKOM
diamond f. ['daiemoand-] aa-
MasHBH HanHJIbHHK
flat f. [fleet-] nnockuit ocrpo-
HOCHIH HalHJAbHHK



half-round f. ['ha:f’raund-]
NOJNYKPYTAKH HanuJbHHK
knife f. [naif-] noxesolt mHa-
NUJbHHK
rasp f. [ra:sp-} pamnuas
rhombic f. ['rombik-] pom6o-
BHJHHEH HaNUJbHHK
round f. [raund-] xpyramit
HanUJIbHHK
square f. [skwes-] xBagpar-
HbI HANHJIBHHK
triangular f. [trair’zegguls-]
TPEXTpaHHHHA HAAHJBHUK
filler [’fils] manaaBounmll Ma-
TepHaJ
fillet ['f1l1t] oxpyraenue, yron-
eHne
fine [fain] Tomkuf; menkuit (o
pe3n6e); BHICOKONPOGHHI, BHI-
COKOIr0 KayecTBa :
finish ['finif] uucrosas o6pa-

60TKa, 06paGaThiBaTh HAYHCTO.

true f. [tru:-] Tounas o6pa-
6oTka, npaBwibHAA 06paboT-
Ka, unucroBasi o6pa6otka, 06-
pa6oTka HauHCTO
fit [fit] nocagxa, npuromka;
TOYHO COOTBETCTBOBATb; - [OJ-
XOHUTD
fitter {'f1te] cGopmuxk, caecape-
MOHTaXHHK
fitting [’fit1ip] nmpuromka, mox-
Tax

fix [fiks] yxpemasars, ycramas- -

JIMBATh, 3a)KHMaTh

fixture ['f1kst{s] saxumuoe npu-
crocobienue

flange [flendz] sakpauna, ycra-
HOBOuHMIT ¢aHen; 3aru6arhb
KPOMKY, OTGOPTOBEIBATb

flexibilifty [’flekse,bilit1] ru6-
KOCTBb -

fluid ['flu:id):
cutting f. [‘katig-] cmash-

BaOIle-OXJIAX A0 as XKuj-
KOCTb, SMYJIBCHS )

fluoride {’flusri:d] ¢ropucroe
CoeNUHEHHE ‘

flute [flu:t] xamaBka, xeno-
Gok

flux [flaks] ¢aioc, notok, Te-
yeHne

fluxing [‘flaksiy] pasxmxenue,
odrocoBanne

10°

force [fo:s] cuna, ycuame
external f. [eks’to:nsl-] BHew-
HAA CHJa
internal f. [in'ta:nol-] Buyr-
peHHAs cHuaa
pressing f. ['presig-] npumxu-
Mawolas CHia
forge. [fo:dg] xoBaTh; kysmuma
foundry [’faundr:] nurefinas, aun-
TeHHbH 3aBOX
fracture [’freekt{o] rpemuna; o6-
Pa30BBIBATh TPEUIHHY
friction [’frik{n] Tpenne
rolling £ [’roulig-] Tpenne
KayeHHs -
furnace [‘fa:nis] meun
blast f. [bla:st-] nomennas
neyn
crucible f. ['kru:sibl-] Tu-
re/lbHas Meub
cupola f. ['kju:pale-] Barpan-

Ka

" open-hearth f. [’oupn’ha:6-]

MapTeHOBCKasi Ieub )

furnish ['fo:n1f] mnocrasaats,

cHabxaTth ’

fuse [fju:z] naaBute, cnaaBasATh
fusion ['fju:gn] nnasxa

G

gash [ge ] nas, kanaska, nagpes
gauge [gerdz] xanu6p; mabiow;
H3MepSATD
clearance g. ['klisrens-] wmyn
depth g. [depf-] ruy6unomep,
ray6oMep
go g. [gou-] npoxommoi ka-
Ju6p
internal g. [in’te:nal-] ka-
au6p-npobka i
no-go g. {’'nou’gou-] menpo-
XOXHOH XKaauGp
plug g. [plag-] kamu6p-npo6-

Xa
slide g. [slaid-] wranrennup-
KyJb, Pa3fiBUXKHOH KaJuGp
thread-plug g. [6red’plag-]
peab6oBOR Kanuop
gear [g19] mecrepus, ayGuaroe
KOJIeCO; CIemIAThCS
bevel g. ['beval-] xounueckas
neperava, KOHHYecKoe 3y6-
4aToe KO0JIeco
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chain g. [tfein-] nemnas nepe-
Jada, leNHOe KOJeco, 3Bes-
J0UKa

change g. [tfeind3-] cmennas
1IeCTePHSA

eccentric g. [ik’sentrik-] sxc-
LeHTpryeckas 3yGuaras ne-
penaua, MeXaHHM3M IKCLEHT-

pHKa
helical g. ['helikl-] remuxou-
nanbpHOe (BHHTOBOE) KOJECO;
Koco3yGoe KOJeco
herringbone g. [’herip’boun-]
IMEBPOHHOE 3y6uaToe KOJECo
hypoid g. [‘haipoid-] rumomz-
Hoe 3yfuaToe KOJeco
main g. [mein-} raasnas me-
penaua
pick-off g. [pik av-] cmennas
IIeCTEePHA
screw g. [skru:-] BuHTOBOE
syGuaToe KOJECO
segment g. ['segmont-] 3y6-
YyaTHIH CErMEHT, KOJIeCo C He-
NOJHLIM 3y6UaThiM BEHIOM
sliding g. [’slaidig-] mnepe-
JBHXKHOe 3y6uaToe KOJIECO,
cKoJb3AIIee BAOID Baja 3y6-
yaToe KOJeco
spur g. [spo:-] NHIAHHAPHUECKOE
npsamo3y6Hoe KOJieco
tumbler g. [‘tambls-] Hakuz-
Has LiecTepHs
worm g. [wo:m-] uepBsiiHOe
KOJIECOo
gearbox [’g1sboks] kopo6ka cko-
pocreii
change g. [tfeind3-] xopobxa
nepeMeHsl CKOPOCTEi
feed g. [fi:d-] xopo6ka moaau
knee with feed g. ['ni: wid
’fi:d-] KoHCOMb ¢ KOPOGKOH
nopxay
slide rest feed g. [’slaid 'rest
’fi:d-) kopo6ka mopaud GOKO-
BOro CynmnopTra
tool head feed g. ['tu:l ‘hed
’fi:d-] xopofka mopay cym-
. nopra
gearing ('gier1p] ay6uatas mepe-
naua, sy6uaroe 3alenyieHHe
bevel g. ['beval-] Konuyeckoe
ayGuatoe 3alleljieHHe
external g. [eks ‘ta:nal-] Brem-

148

Hee 3alenJieHWe, IepeAaya
3y6uaTHIMU COJIECaMH C BHEIl-
HHM 3alel/IeHHeM

friction g. [frikfn-] ¢pukuu-
OHHas nepeAaya

internal g. [in’ta:nal-] BmYyT-
peHHee 3allenJieHne

rack-and-pinion g. [‘rzk and
’'pinjen-] mepegaua mecTep-
Heit u 3yGuartofi peiiKoit

screw g. [skru:-] BunTOBas Ne-
penaua

spur g. [spe:-] uuanERpHYe-
ckas nepegava

toothed g. [tu:6t-] syGuaras
nepegaua

worm g. [wo:m-] uepBAuHas
nepefaya

generate ['dgensreit] wusroros-
asth (o6pabarniBaTh) 3yGua-
TeE KoJeca cmocofoM o6Kar-

KH
grade [greid] rpagyc; KauecTso;

COPT.
graduate ['graedjueit] rpanyupo-
BaTb
grain [grein] kpynmHka, rpa-
HyJa
grained [greind)] sepuucTmfi
open g. [‘oupan-] xpymuo3ep-
HHCTHIH
grinder ['grainds] mnudosans-
HEIl CTaHOK
bench g. [bent{-] BepcrauHo-
mianGOBaAbHEA CTaHOK
cylinder g. [s1'linda] uuaus-
ApouwtrdoBaibHLH cra-
HOK
disk g. [disk-] puckoBui muTH-
¢doBaNbHHA CTaHOK
internal centreless g. [in’to:
nal ‘sentalis-] BHYTpHILIH-
¢oBanbHbil  GecHeHTPOBHH
CTaHOK
internal g. [in’ta:nsl-] BuyT-
pRIIH(OBAJIbHEIA CTaHOK
surface g. [’so:fis-] maocko-
mngoBaibHbIA CTAHOK
grinding ['graindip] maudosa-
Hue
dry g. [drai-]
BCYXYIO
off-hand g. [’o:f’hend-] pyu-
Hoe muHboBaHUe

miudoBKa



wet g. [wet-] mokpoe mudo-
BaHHe, LIIHDOBAaHHE C OX-
NaxpeHHeM
groove [gru:v] mas, xanaBka; jne-
J1aTh Na3bl, KAHABKH
guide {gaid] nanpasasiomas; na-
NpaBJsATh
guideway ['gaidwe1] nanpasasio-
mas .

H

hammer ['hems] monor, mouo-
TOK
power h. ['paus-] mexanmue-
CKHuii MoJIOT
handle ['hendl] pyuka, pyxo-
ATKa; TPY3WTb, YIPAaBJIATH,
yXaxuBaTh (3a MaIIMHOI)
reverse h. [r1’vo:s-] pyuxa ne-
pEMEeHH Xofa
handling ['heendlip]l norpyska;
TPaHCIOPTHPOBKA; pasrpy-
KaThb
handwheel [‘hzndwi:]] maxosn-
YOK
cross feed table h. ['kras ‘fi:d
‘teibl-] MaxoBuyox pyu-
HOTO IOTNEPEYHOT0 Ilepeme-
IEHUs CTONA
feed change h. ['fi:d '{feindz-)
MaXOBUYOK JJIs1 M3MEHEHHs
BETHYUHE TOAAYU
feed gearbox h. [’fi:d "gioboks-]
MaxOBHYOK IJsi IepeMene-
HHS Tojiay
idle travel h. ['aidl ‘trevl-}
MaXOBHYOK IJIsi YCTAHOBKH
XO0JIOCTOTO XOfa
longitudinal feed table h.
[,londz1’tju:dinal’fi:d
‘teibl-] MaxoBHuOK pyuHOrO
IpPOJONBHOIO HepeMelleHHs
cTona
transverse feed h. [’'trenzve:s
’fi:d-] maxoBuuok pyunoro
TONEPEYHOro IepeMelneHus
(30. wnndopanbuoli 6Gabxu)
vertical feed h. [’va:tiksl
’fi:d-] maxoBuyox pyumoro
BePTHKAJBLHOTO nepeme-
menns (30. uwHpOBaNLHOH
6a6ku)
harden [‘ha:dn] saxanusats(cs)

head [hed] ronoBka, pesuoBas
rosoBKa .
cutter h. ['kats-] pexymas ro-
JIOBKA
dividing h. [di'vaidig-] ne-
JUTENbHAS TOJNOBKA
side h. [said-] GoxoBas ro-
JIOBKA
tool h. [tu:l-] cynmopr, pes-
nefepxkarenb
wheel h. [wi:l-] 6a6ka wuan
rojoska uwinGoBaJbHOTO
Kpyra; wmnandosaibHBIH Cyn-
nopr; muudosaisHas 6abka
headstock [‘hedstok] mepeanss
6a6ka TOKapHOTO CTaHKa
heat up [’hi:t Ap] nomorpesats
helical [’helikl] cnupanbumi,
BHHTOBOMH
hob [hob] uepBsiunas ¢pesa
hobbing ["hob1ip] mapesanne syG-
4aTeiX Kosiec (YepBSAYHEIX) IIPH
NIOMOIY 4epPBAYHOR (peswl
holder ["houlda] mepxarens, xep- -
KaBKa
tool h. [tu:l-] pesuenepxa-
TeNb .
die h. {da1-] gaynn
hole [houl] orsepcrue
spindle h. [’spindl-] wmnus-
JIeTLHOE OTBEpCTHE
tapered h. ["teipad-] xonycuoe
OTBepCTHE
hone [houn] xoH, XOHHHr-TOJ0B-
K2, XOHHHIOBATb

' honing ['hounip] xonuuroBanue

house [haus] sakaiouars BO uTo-
J., BCTAaBJSTL B KOPIYC

housing [‘hauzip] croiika, xop-
nyc

I

ignite [1g'nait] BocnaamensTs,
IPOKAJINBATh

impart [1m’pa:t] coobuats

implement [/ 1mplimont} uncrpy-
MEHT

inch [intf] moiim (=25,4 mm)

inching [’ int f1p] cTpoxxka kopor-
KUMH TOfa4aMu

incorporate [in’ko:poreit] mo-
MellaTb, MOHTHPOBATb, BKJIO-
4aTh
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index ['indeks] yxasarens, mer-
Ka, HHAEKC; I[10BOpPauyMBaTh
(Ha onpepeneHHE yrou)
indicator [’indikeits] wunpuka-
TOp, CTPENOYHLIA H3MEpHUTeNb-
HBIH TIpHGOD
dial i. [daisl-] undepGrarnni
HHIHKATOD, HHAHKATOP C
KPYTroBOH miKagaoit
induction [in’dak{n] umaykuus
industry [ 1ndostri] npomumen-
HOCTB
machine-building i. [me’{i:n
’b1ldxg] MaIIHHOCTPOCHHE
inertia [1'na:{19] uuepmus
insert [1n’sa:t] BraAapwm, npo-
KJIajKa;, BCTaBJATh
integral ["intigral] meabHoii; He-
oTAenMMasl 4acThb
intermittent [, inte: ‘mitant] npe-
PHIBHCTHI
iron ['aian] xeneso
alloy cast i. ["zlor 'ka:st-]
JIETHPOBAHHBI IYTYH
alloy grey i. [‘&lo1 gre1]
crenHaabHbIN JerupoBaHHbIH
YyTyH
cast i. [ka:st-]1 uyryn
grained i. ['greind-] sepmuc-
THIf YYIyH .
grey i. [grei-] cepmil uyrys
malleable i. ['meliabl-] kos-
Kuil 4yryH
pig i. [ptg-] uyryn B uymkax

jaw [d3o:] kynauok (martpona),
ry6xa, mexa (Hanpumep, THC-
KOB) .
movable j. [‘mu:vebl-] mno-
JBHKHasg ry6xa
solid j. [’solid-] menopsux-
Has ry6ka
join [d301n] coemmusaTs
joining [’dgzoinig] coepuuenue
non-detachable j. [‘nondi-
‘teetfabl-] HepaszneMHoOe coe-
JIMHEHHE
joint [dgomt] COElHHEHHE, CTHIK
journal [’dzo:nal] nanda
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K

key [ki:] mmonka; saxkpenssts
IINOHKOH; 3aKJMHHUBATH
adjusting k. [2'dgastig-] yc-
TAHOBOUHLIH KJAHH
chuck k. [tfak-] Ttopuosmit
KJII0Y TaTpoua
inserted k. [1n’sa:t1d-) 3aknaz-
Has IUMOHKa
keyway ['ki:wei1] mnonounas xa-
HaBKa
knee [ni:] xomeno, kpowuureiiH,
KOHCONMb ((ppesepHOTO CTaHKA)
knob [nob] kHomka, MaxoBH4YOK -
vertical feed k. [‘vo:tiksl
'fi:d-]1 xuonka BKJIOUEHHUS
GLICTPOTO BEPTHKAABHOTO TIe-
pemelnedust (unudoBanbHON
GaGxH)

L

lapping [’lepip] Haxmecrxa,
NIPHTHPKA
lateral [‘lzetaral] Goxosoi
lathe [leid] TokapHmIT craHoK
bench 1. [bent§-] Bepcraunmnii,
HACTONBLHEIN CTaHOK
chucking 1. ['tfakig-] nar-
POHHBIH TOKapHHI CTaHOK
crankshaft 1. ['kregkf{a:ft-]
CTAHOK IJsi OGTOYKH KOpEeH-
HBIX [IeeK KOJEeHYaTHX Ba-
J0B
engine 1. {[‘endzin-] yHuBep-
calbHHl  TOKapHO-BHHTOpes-
HHIfl CTaHOK
screw 1. [skru:-] ToxapHo-BHH-
TOpEe3HBIHl CTaHOK
turret 1. [’tarit-] peBons-
BepHBI CTAaHOK
wheel 1. [wi:]l-] xonecorokap-
HHI CTaHOK
lead [led] cBuuen
lead [li:d] war (sunTa, cnupasnu)
lever [’li:va] pwiuar, pykositka,
6anagcup
control I. [ken’troul-] pmuar
yIOpaBJeHHus, pHYar Inepe-
KJA0ueHus nepejpay
diamond grindmg whee! I
['daiamend ‘graindip ‘wi:l-}



PYKOATKA ajMa3Holi npaBKu
1iHGOBaNILHOTO  Kpyra
feed change L. ['fi:d ‘tfeindz-]
pHIYAT MepPeKTI0UeHUs KOPos-

KH mojgay

feed change rest hand |I.
[’fi:d ‘tfeindy ‘rest "hend-}
PYKOSITKZ NI H3MEHEHHs
CKODOCTH monauu (3pech)
BEPXHEro Ccymmopra

feed selection 1. [’fi:d si’-
lekfn-]1 pykosrka ynpase-
HHSI KOpOGKO# mogau

feed slide rest 1. [‘fi:d ’slaid
‘rest-] pykoaTka anm mepe-
MeleHUsT 6OKOBOTO CYIIIOp-
Ta

gearbox change 1. ['gioboks

‘tfeind3-]1 pyxosaTka nepe-
KJIIOYeHHT KOPOGKH CKOpOC-
Teft

gear train 1. ['g1s "trein-] py-
KOATKAa NePeKNIOUeHAs Ie-
pe6opa KOpoGKHM nomad

Iongitudinal feed table I.
[ Tondz1’tju:dinsl "fi:d
‘teibl-] pyxoaTka BxmIOUe-
HHA NPOXONLHON MOJAYH CTO-
aa

magnetic plate 1. [m=g netik
‘pleit-] pyxositka BKIIOUe-
HHSA MarHUTHOH IJIMTH

ratchet I. ['reetfit-] xpanosoit
phiyar

side rest feed 1. [’said ’‘rest
‘fi:d-] pyxoaTka mas Bxaio-
YeHHS! NOfAYM W TepeMene-
HHST GOKOBOrO Cymmopra

speed change 1. [’spi:d
‘tfeindz-]1 pykoarka ynpas-
JIEHH KOPOOGKH CKoOpocTed

speed change ram L [’spi:d
‘tfeinds ‘reem-] pykosTKa
IS M3MEeHEHHs CKOpocTeld
Xola mnoAsyHa —

spindle feed change 1. [’spindl
'fi:d  ‘tfeindz-]1 pyxosTka
HepeMeNleHnsl IIUHAENS: H
BKJIOYEHHST TIOSAYH

spindle traverse 1. [’spindl
"treeva:s-] pykoaTka pesep-
CHPOBaHHSA BPALIEHHS IINUH-
Iens

table reverse feed 1. [‘teibl

ri’va:s “fi:d-] pyxosaTka pe-
BePCHPOBaHUs CTONA

table speed I. ['teibl ’spi:d-]
PYKOSITKa = HACTPOHKH CKO-
pocTH crosa

table traverse 1. ["teibl
"treeva:s-] pykosTka nepeme-
IeHus CToaa

transverse feed 1. [’trenzva:s
‘fi:d-] pykosiTKa BKIIOUeHHS
H BHIKJIIOYEHHS HOMePeyHoro
nepememenus (sd. wmugo-
BaJlibHON 6GabKm)
traverse-reverse l. [’treva:s
r1'veis-] pykosTka mycka H
OCTaHOBKM (31eCh) cTosa
vertical cross feed table L
[’va:tikel ‘kros ‘fi:d “teibl-]
PYKOSITKA /i1 BKJIOUEHHS X
peBepCHPOBAHUSA  Iomeped-
HOH M BepTHKAJBbHON momay
crona
vertical feed change side rest L.
[‘va:itikel ‘fi:d ‘tfeinds
‘satd ‘rest-] pykosrka ans
H3MeHeHHsI HanpaBJeHHs
BePTHKaJALHOH NoJga4Yu GOKo-
BOFO Cynmopra -
vertical feed knee hand 1
[’va:tikel ‘fi:d ‘ni: “hend-]
PYKOITKA DPYYHOrO BepTH-
KaNbHOTO NePeMeLeH s KOH-
conu
life [laif] monroseunocts, cpox
CIYKGBL :
line [lain] o6aunoBeBaTH
linear ['linis] nunefnuit
linkage ['lipkidg] cBsass, pu-
YaXKHuIlI MEeXaHHU3M
lip [lip] pexymasa xpomka
load [loud] Harpyska, narpy-
KaTh
axial I. ['zksisl-] oceBas na-
rpysxa
bending 1. ['bendig-] marpys-
Ka Ha cru6-
compression 1. [kom’prefn-]
Harpys3ka Ha cxarue
impact 1. ['1mpaekt-] nunamu-
yeckas (ynapHas) Harpyska
radial L. [‘reidisl-] panmane-
Hasl Harpyska
shearing 1. [’frorig-] marpys-
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Ka Ha cpes; cpesmBawoliee
ycunue
tensile 1. ['tensail-] narpysxka
NPH HCOHTAaHHM Ha DasphIB,
pacrarusaioliee ycuiaue
thrust 1. [6rast-] oceBoe nas-
JieHHe, oceBasi HATPYy3Ka
locate [lou’keit] pasmemars, ye-
TaHaBJHBATh
loosen ['lu:sn] ocna6aate
lubricate ['lu:brikeit] emasuBaTh
lug [lag] 3axum, BmicTYR

M

machine [ma’{i:n] mammuua, cra-

HOK; TOfiBEpraTh MeXaHuye-

ckoli o6pa6oTke

bed type of m. ['bed "taip av-]
BepCTayHHlit, GpesepHbil CTA-
HOK

boring m. [’borig-]1 pacrounuit
CTaHOK

centreless grinding m. [’sents-
Its  ’graindig-] 6Gecuenrpo-
BO-IITHGDOBANLHEI CTAHOK

column knee m. ['kolom ’ni:-]
KOHCOMbHODpe3epHHH  CTa-
HOK

cutting m. ['katig-] meranno-
pexymuil CTaHOK )

drilling m. [’drilig-] cBep-
JHUJLHEIR CTAHOK

grinding m. [’graindig-] wom-
¢doBanbHEA CTaHOK

heavy duty m. ["hevi "dju:ti-]
CTAHOK I/t TSAXKeNHX pa6orT;
MOILHLEIH CTaHOK

milling m. ['milig-] ¢pesep-
HHEIl CTaHOK

multiple-spindle m. ["maltipl
‘spindl-] MHoOromMHHAENH-
HEIFl CTaHOX

plain drilling m. [‘plein ’dril-
19-} mpocrofi (ropH3oHTaNBHO-)
CBEDJIMVILHBIH CTaHOK

plain  milling m. [’plein
‘milig-] mpocroit  (ropu-
30HTaJbHO-) hpe3epHLIfl CTa-
HOK

planer milling m. [’pleina
"milig-] mpomoasuo-hpesep-
Hblll CTAHOK

planer surface grinding m.
[‘pleins ‘sa:fts ‘graindip-]
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IPOROAbHO-IIH(GOBaNbHEI
CTaHOK
radial drilling m. [’reidisl
‘driligp-]  pamwanbuo-cBep-
JUALHHIA CTaHOK
rupture m. [‘raptfo-] ma-
IIMHA [ HCOHTAHHS Ha
paspes
sensitive drilling m. [’sensitiv
"drilig-] cBepauAbHRIT cTa-
HOK TOBHIIEHHOA TOYHOCTH
vertical spindle drilling m.
['va:tikal ‘spindl ‘drilig-]
BEePTHKaNbHO-CBEPJIUILHEIA
CTAHOK Ha KOJIOHHE
maintenance [‘meintinans] sk-
clylyaTanusi, yXom, DEMOHT
make-up  ['meikap] cocras,
CTPYKTYpa
male {meil] Bxoxamuit B gpyrymo
LeTalhb
malleable ['mz=liobl] koBxu#t
mandrel [’mandril] onpaska aas
3aKpenJieHus H3AENHUs
manganese [,meepgge’ni:z] wmap-
rauer
manufacture [ menju’fekifs]
IpPOU3BOACTBO, HS3COTOBJIEHHE;
H3TOTOBJATD
mating ['meitig] conpamennmit
¢ Ipyrofi neTanbio, NapHuH
material {me’tiariel] marepuan
engineering m.(s) [ endzr’nie-
rig-(s)] MamHHOCTpOUTENB-
HEIE MaTepHalbl
mechanism ['mekonizm] mexa-
HH3M, YCTPOHCTBO
down feed m. ['daun ’'fi:d-]
MeXaHM3M BEPTHKAJIbLHOM 1O-

Naun
drive m. [draiv-] npuBoxuoi
MeXaHH3M, IIPHBOX
feed m. [fi:d-] mexanusm mo-
JNaun
return m. [r1’to:n-] pesepcus-
Hull (peBepcupyomufl) Me-
XaHU3M
mesh [mef] 3anennenue, 3anen-
asTe(cst), cuemisrs(cs)
metal ['metl] merann
engineering m. [ end31 niarig-)
TeX HHYECKUH MeTall
ferrous m. [’feras-] uepuuiit me-
TaMI



non-ferrous m. ['non ‘feras-]
UBETHOH MeTann
mill [mil] o6pa6aTniBats tpe-
3epOBaHMeM
milling ['milig) ¢dpesepoBanue;
tpesepHmIl
climb m. [klaim-] ¢pesepo-
BaHHe 1O TMofgaye
conventional m. [ken’venfo-
‘n3l-] dpeseposanne nporus
nonaun
pendulum m. [’pendjulom-]
BO3BPAaTHO-NOCTYNaTeNbHOE
¢pesepoBanue
molten [‘moulten] pacnnrasnen-
HBI
motion [‘moufn] mBuxenue
forward m. {’fa:wad-] nocry-
naTeNnbHOE JIBHIKEHHE
intermittent m. [,into’mitont-]
NPEPRIBUCTOE JIBHIKEHUE
reciprocating m. [ri’siprokei-
tig-]  Bossparmo-mocTyna-
TeJIbHOE JBHIKEHHE
rocking m. ['rokip-] xauarens-
HOe JBHXXKEHHe
motor [‘mouts] gsurarens, mo-
TOp
drive m. [draiv-] NPHBORHON
IBHUTaTeNb, NPHUBON
reversing m. [ri’va:sip-] pe-
BEepPCHBHLI! JBHUraTeNb
mould [mould] nureitnas dbopma;
OTVIXBaTh (HOPMEI
green m. [gri:n-] cupas au-
Tefinas dopma
mount [maunt] ycranasausats,
MOHTHDOBAThb
multi-turn [,malti’ts:n] muoro-
BHTKOBHI  (84.), MHOrosaxoj-
HEIH

N

nose [nouz] Hoc; BHICTYI; Nepex-
HHH KOHel WImHHKeNs
nozzle ['nszl] conao, dopcynxka,
HaKOHEYHHK
nut [nat] rafixa
fixed n. [fikst-] sakpensennas
rafika
lock n. [Iok-] KOHTpraiika

safety n. ['seifti-] mpegoxpa--

HHTeJbHaa rafika

0o

oblique {o’bli:k] kocoit
operation [ opa‘reifn] onepamnus,
pa6ota
heavy-duty o. [‘hevi "dju:ti-]
pa6ora IpH TAXENAHX YCJI0-
BHSIX
fitting o. ['fitig-] cnecapuas
onepanus
oscillate [’asilert] xomeBaThes,
Bn6pnpoaan,, KayaTecs
outlet ["autlet] Brmyckuoe wim
BEIXONHOE OTBEPCTHE
overarm [’ouvsra:m] nomnepxn-
BaloWKi pykaB dpesepHOro
CTaHKa, pykas Xo6ora
additional link between knee
and o. [o'difemsl ’‘lipk
bi'twi:n ‘ni: and-] nomon-
HHTENbHAS CBA3h KOHCOJH -
¢ xo6oTom
ram-type o. ['reem’taip-] xo-
60T C monBeckoi
oxide [’oksaid] oxuen
iron o. [’aian-] oxuch xenmesa
oxygen [’oksidzan] xmemopox

P

pad [peed] noaymxka, npoknanka,
MOHTaXHas INJOIAfKa

- part [pa:t] nerans

spare p. [spes-] samacmas ge-
Talb

pattern ['pzton] monens

paste [peist] macra

penetrate [‘penitreit] nponnkars
BHYTPb

pig [p1g] Goapanka, wymka, uy-
I'YH

pillow [’pilou] monknanka

pilot [‘pailat] manpapnsomas
uanda; neHTpHpOBATE NMpH mo-
MOIIM Hampapjsiomell narndr,
BCTaBJIsieMOH B OTBepcTHe

pin [pin] mmuaexa, mrudpr; sa-
WTHGTOBLBATE,  SAINIIHHTO-
BHIBaTh
crank p. [kreegk-] manen xpu-
BOWIMNA; Mefika KOJeHYaToro

Bana

pinion [’pinjen] mMamoe 3yGuartoe

KoJIeco mapwl, 3yGuaThiii BasHK
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pitch [pit§] war (nanpumep, 3y6-
qaToro 3alenJieHHs)

pivot [‘p1vat] cBoGonkro Bpamats-
¢ BOKPYI OCHM, KauaThbcs, Mo~
BOpayUBaTHCH, HAXeThb HA
uTO-J.

plain [plein] poBumit, raaggui

plane [plein] naockuit; maoc-
KOCTb

planer [’ pleina] nponoasHO-CTpPO-
rajJbHeI CTAaHOK
double housing p. [’dabl

"hauziy-] JIBYXKOJIOHHBI
T POAOABHO-CTPOraIbHbH CTa-
HOK

open side p. [‘oupan ‘said-]
OXHOKOJIOHHHA TNPORONBLHO-
CTPOTaNbHHEIH CTaHOK
rail p. [reil-] crporaneubiit
CTaHOK JI/1S1 CTPOTaHHA PelibC
tandem p. [’tzndem-] mnpo-
JOJBHO-CTPOTANbHE CTAHOK
¢ JByMS paGoOYHMH CTOJAMH
planing [’pleinip]:
string p. [strig-] onxxoBpemen-
HOe CTPOTaHMe NapTHH H3-
Jenuit
plate [pleit] nnactueka, miura;
NOKPHBATh
index p. ["indeks-] uupexcuasn
NJACTHHKA, JeNHTeNbHEIA
JIHCK
mounting p. ['mauntiy-] moxn-
TaxHas IJIATa
_swivel p. ['swivl-] nosopor-
Has JOCKa, Kpyr
platen ['pletn] cronm (cramka)
plating [’pleitip]l ranbpanuye-
CKOe TIOKDHTHE
pliers [‘plaiaz] kaemn, miaocko-
ry6upl, KyCaukH
needle-(nosed)  p. ['ni:dl
(nouzd)-] HronbpHBIE MWHALK
round-(nosed) p. [raund
(nouzd)-] xpyraory6uut
point [point] Touka; HAKOHEUHHUK;
OCTpHIl KOHell NHPKYJAA; CTpel-

Ka

pointer [ pointa] cTpenxa, ykasa-
Tenb

polishing [’polifig] nonuposa-
HHe, IITHDOBaHHE

poppet ['popit] sapuss Gabka

portal ["po:tl] mopran
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positive [pozitiv] npunypurens-
HE (O ABUKEHHH)
post [poust] crofika, mogmopka,
KOJIOHK2
tool p. [tu:l-] peauenepxkarens,
BepXHAS 4YacTh CYIIOPTa,
NOBOPOTHRI KPYr CyNmopra
(cTporanbHOrO CTaHKa)
drive tool p. ['draiv 'tu:l-]
NPHBOJN ABHKEHHS Pe3aHus
potassium [ps’tesjom) xannit
pour [p>:] NMTHUK; JHTB, OTJH-
BaTh
precision-made [pri’s13n’me1d}
MpeHsHOHHLI,  BBHICOKOTOU-
HBtl
press [pres] npecc; BeIaBAHBATE,
NPHUKHEMATD
primary [’praimart]
YanbHLf, OCHOBHOH
prior (to) [’'prata] npenmmecTso-
BaTh, MPEAMECTBYIOMHH
projection [pra’dzekfn] BricTYyn
promote [pra’mout] croco6erso-
BaTb
protractor [pra’trakta] Ttpanc-
HOPTHP, YIJIOMe
universal p. [p,ju:m’vezsal-}
YHHBEpCANbHLA yriomep
provide [pro’vaid] cHaGxars,
ofecneunBaTh
provided [pra’vaidid] npu ycio-
BUH "
pulley [‘pul1] mxus
driven p. [’drivn-] Bemommit
KB
driving p. ['draivig-} Benymu#

nepBOHa-

IKHB
idle p. [‘aidl-] naTaxHOH poO-

JUK
idler p. [’aidle-] naTaxmHOR
POJHK
pump [pamp] Hacoc
coolant p. [‘ku:lent-] nacoc
IS TMOAAYH CMas3s0QUHO-OXJa-
KuawmeH XKUAKOCTH
purify ['pjuerifai] oummars

Q

quadrant ['kwodrent] gmyra (ma
HHEpKYyJe), KBafpaHT, GobuIol
TpeH3eNb

quality ['kwoliti] kazectBO



non-magnetic q. ['nonmeg-

‘netik-] HeMarsuTHOe cBoIi-
CTBO

quill [kwil] Bryska, monmit Baa

R

race [reis] xauamka kavenns,
obofiMa (IORWHIHAKA)
raceway [’reiswei] Geroeas po-
POXKa (ITOAUIHIHUKA), HANpaB-
JISIOWHHE 1a3
rack [reek] syGuaras peiixa
rack-and-pinion ['reksnd’ pinj-
an] peeunas nepemaua, Kpe-
MaJjbepa '
rail [reill] peasc, momepeunmna,
HanpaeJsiolas
cross r. [kros-] Tpasepca, mo-
HepeunHa
rake [retk] mepeamuit yrom pes-
Na, IJ1aBHAS MM BCHOMOTa-
TeJbHAA 3aXHAS HOBEPXHOCThb
pesua, ckoc
front r. [frant-] nepenumit
yroa (pesua)
side r. [said-] Bcnomoratenn-
Hasg 3aAHAA TIOBEPXHOCTBb
pesua
true r. [tru:-] nmepexguss mo-
BePXHOCThL peslia
ram [rem] noasyn
range [reind3] psan, npenen, cre-
leHp; CTAaBHTH B pAJ
rasp [ra:sp] pamnuis
rate [reit] cremens; ckopocts;
BeJHYHHA
feed r. [fi:d-] ckopocts mo-

Jayu

reading ['r1:d1g] nokasanne nmpu-
6opa

ream [ri:m] passeprmBaTh, 06-
pabaThBaTh OTBepCTHE pas-
BepPTKOH

reamer ['ri:ma] passepTka

recess [ri’ses] yray6nenne

reciprocate [ri’siprakeit] asu-
raTeCA B3aj M BHepel, JABH-
raTecs BO3BPATHO-NMOCTYNA-
TEJNbHO :

rectilinear [ rekti’linia] mpsmo-
JHHeH HEI

reduction [ri’dakf{n] ymenbime-
HHe, COKpallleHHe
refinement [ri’fainmeant] ounmecr-
Ka; pabHHHpOBaHHE, OTHeNKa,
NIOBHIIIEHHE KAYeCTBA
refractory [ri’frzkter1] ormey-
NOPHEIH MaTepHaa
release [ri:’li:z] paswmenmuenne;
ociiabnenne; pasbeNHHATD; OC-
BOGOXKIATH
residue [‘rezidju:] ocrarok
resistance [r1'zistans] conporus-
JIeHHe ‘
corrosion r. [ke'rougn-] ye-
TOAYHBOCTD MPOTHB KOPpO-
3HH
resistant [r1’zistant] crofikui
rest [rest] onopa, noacraexa,
CYNIIOPT; NPHBOAHUTL B COCTOS-
HHe IOKOS
compound r. ['kompaund-]
KpecToBHIf (CHOXKHEM) Ccym-
nopT
side r. [said-] GoxoBofi cym-
nopr
tool r. [tu:l-] nosopormas
JacTh KPecTOBOI'O CYMNOPTa;
BEPXHHH Ccymmopr
work r. [wa:k-] onopa, nox-
CTaBKa
resultant [r1’zaltont] pasuoneii-
CTBYIOLUHH; pe3yJbTHPYIOMAS
cuna
retainer [ri’teina] cenaparop
NOANIMIHUKA
retract [ri’trekt] orBoguTe Ha-
3aq
retraction [r1’trek{n] o6parnuit
Xon; OTBOXMTbL Hasaxm
reverse [ri’va:s] o6parunas (3az-
Hfifl) CTODOHA; DEBEPCHPOBATH,
AaBatb oGparTHEI Xox; obpar-
HHE XO0f
table r. [’teibl-] pesepcuon-
Huf MeXaHH3M CToJa
revolution [ reve’lu:fn] xpyro-
BOoe BpalieHHe; o6OpPOT
rib [rib] pe6po
rigid ['r1d31d] xectkuil; memo-
JBHJXHO 3aKpenJeHHH
rigidity [ri’dgzidit:] sxectkocts,
YCTOHYKBOCTh, CTOHKOCTD
rivet ['r1vit] saknenka; krenats
rod [rod] crepxens, wrok, Tara
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feed r. [fi:d-] Tara mexanus-
Ma nojayu

roll [roul] npokarmBats; ponuk,
Ban

rosin [‘rozin] xamudons, cmona

roughing [‘rafig] o6pupxa, wep-
HoBasg o6paboTka

rubberize [’rabs’raiz] npopesu-
HHUBATh -

rugged ['ragid] oco6o npounoit
KOHCTPYKIHH

run {ran} paGorars, skcmiyaru-
poBaTh

S

saddle [’sedl] canasku
sand [sznd] necok
moulding s. [‘mouldig-] ¢op-
MOBOYHAsl CM€Ch
saw [s>:] muna; muaute, pacnu-
JIUBATh
hack s. [haxk-] HoxoOBKa ans
Merannia
scale ['skeil] mkana; macmra6;
OKaNHHa
scrap [skreep] Meranamueckuit
JIOM
scrapping {[’skreepig] cocxa6au-
BaTh; IWaGpOBKa
screw [skru:] BUHT; BBHHUHBATB,
CKPENJIATE BHHTAMH HJH 60J-
TaMH
adjusting s. [a’d3astig-] ycra-
HOBOYHHI HJH pPeryJupyio-
I0HA BHUHT
elevating s. [’eliverfig-]
NOJABEMHLIH BHHT
feed s. {fi:d-] xonoBoii BHHT
NOTEePeYHOH MOoAavn
lead s. [li:d-] xomosoft BuHT
seamless ['si:mlis] neasnoTsiHy-
THII
section [’sekfn] ceuenme, mnpo-
duas
box s. [boks-] xkopoGuartmit
npobuis HAM CeueHHE .
cross-s. [kros-] monepeunoe ce-
uyeHHe HJAH npoduab
secure  [si'kjus] sakpemssats,
COeIMHATD
set [set] kommaexr; ycramapau-
BaTh; MPHICHATH
shaft [§a:ft] san
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drive s. [dra1v-] Bexymu#i Ban
driven s. [’drivn-] Bepowmmril

BaJI
driving s. [’draivig-] Benmy-
mufi  Baa

feed s. [fi:d-] xonoBo#t Banuk,
BaJHK TOAAYH
hollow s. [‘holou-] mycrore-
auit (noamit) Bax
intermediate s. [, inte’mi:djat-]
IPOMEXYTOUHHIN WM Iepe-
JaTOuYHBIH Bax
intersecting s. [,ints’sektig-}
nepeceKalomui Bad
spline s. [splain-] umHULeBoH
BaJa
shank [f=pk] xBocroBHK (UMEH-
CTpYMeHTa)
shaper [’feipa] monmepeuno-crpo-
ralbHbl CTAHOK
crank s. [kregk-] nonepeuno-
CTPOrajlbHEIl CTAHOK C Ky-
JIHCHLIM TIPHBOJAOM IOJI3YHA
gear s. [g12-] syGomonGexHuiit
CTaHOK, 3y60CTpOraibHbIi
CTaHOK
shear [{13] cpes; cpesats
shears [{159z] HoxHUUL
alligator s. [‘=ligeits-] pu-
YJaxKHele HJIH ajJHTATODHLIE
HOXHHIB!
bench s. [bent{-] crysnoBue
HOMXHUITEI
sheet [§i:t] snucr (meranna)
shellac [fe’'lek] mennax
shifter [’fifts] mexanusm nepe-
KJIOUEHHS
change s. [t{eindz-] wmexa-
HU3M [epeKJIIoUeHus
shop [fop] mex; macrepckas
shoulder [’ foulds] 3akpauna, yc-
TYI, KPOMKa, 6YPTHK
silicon [’silikan] kpemunit
slack [sleek] menatanyrmit; npo-
BHCaHHE
slag [sleg] wnax
sleeve [sli:v] pykas; Bryaxka; nu-
HOMb
slide [slaid] canaskm; cynmopr;
CKOJIB3HTh

cross s. [kros-] momepeunsiit
CYNIOPT; MONEPEUHEIE Canas-
KHu



head s. [hed-] rososka cyn-
nopra

tool s. [tu:l-] pesnoBmie canas-
KH; HHCTPYMEHTaJLHHIE Ca-

Ja3KH
slotter [’sloto] nomGexumii cra-
HOK
socket ['sokit] mydra, 3axumuoi
naTpoH
solder [’solds] npumo#i; nasts
soldering [’soldarip) nafixa
hard s. [ha:d-] nafixa TBep-
IBIM CIJIaBOM
soft s. [soft-] mafika msarkum
CIJIaBOM
solid {’solid] cnsomsoit;, TBep-
Jbldl; TBEpHOE TeNO
solidification [sa’l11dif1’ke1§n]
3aTBepJieBaHUe
solidify [sa’lidifai] sarsepge-
BaTh
span [spen] 3ep (raeuHoro kio-
ya); pactBop (ryGOK THCKOB)
specimen [’spesimin] o6pasen
speed [spi:d] ckopocTe
spindle [’spindl] wmmunzens
tail s. [teil-] muroas
wheel s. [wi:l-] wnunneas
mAHPOBANBLHOIO KoJeca
square [skweda] kBaapar; xBap-
paTHhIf
stamping ['steempig] wramnoska
stand [stend] pgepxasxa, nogp-
cTaBKa
stationary ['ste1{nor1] memoxBHk-
HRI, CTalHOHapPHKIA
steel [sti:l] craap
alloy s. [‘®lo1] cmemuann-
Has CTajJb, JIeTHPOBaHHas
CTallb ,
carbon s. ['ka:ben-] yraepo-
JHCTasA CTaJb
high-speed s. [hai’spi:d-] 6m-
CTpOpeXylass cTanab
machine s. [mod’'fi:n-] xkomn-
CTPYKIUHOHHAS (MAIUIAHOCTPO-
HTeNbHasn) CTalb
self-hardening s. [’self’ha:d-
nmiy-} camosagangiomascs
cTadb
stainless s. [’steinlis-}] He-
pXaBewowias CTalb
tool s. [tu:l-] uncrpymenrane-
Hast CTajb

stock [stok] wucxognoe cmpre;
HIMXTa; 3aTOTOBKA
bar s. [ba:-] sarotoska B dop-
Me NpyTKa
stop [stop] cromop, ynop, ynop-
HEI} wrHT; 3aCTOMOpHU-
BaThb
strain [strein] manpsxenne; ne-
dopmManus
strength [streg] cuna; mnpou-
HOCTb
tensile s. [’tensail-] compo-
THBJIEHHE HA PasphB, NMPOY-
HOCTH Ha DAasphiB
ultimate s. [’altimit-] npe-
Jell TPOYHOCTH
stress [stres] manpsxenue, ycu-
e
impact s. [’impakt-] ynap-
Has Harpyska
tensile s. F’tensall-] pacTsru-
Balollee HaMpsKEHHE
unit s. [’ju:mit-] yneanHoe
HaNpskKenHe
strip [strip] nnanka
terminal s. [‘to:minsl-}] mo-
JIOCKA ¢ KOHTAKTaMH
stroke [strouk] xox
subject [sob’dgekt] noxsepruyTs
uemy-a.
successive [sok’sesiv] mocaeno-
BaTeJbHLIH
suit [sju:t] nomxomurs, coor-
BETCTBOBATh
sulphur [’salfa] cepa
superfinish [’sju:pa’fimif] cy-
nephHHHIL; CynepHHHIIKPO-
BaTb
support [s3’po:t] omopa, cramm-
Ha, CYNNOPT; MOAAEPKUBATH
surface [’sa:fis] mosepxHocTR;
06pabaTHBaTh MOBEPXHOCTh
bearing s. ['besr1p-] mecymas
(omopHas) nosepxHOCTL; Ha-
NpPaBASAOIas MOBEPXHOCTD
mating s. ['memn-]p conps-
XeHHasl MOBEPX HOCTH
concave s. [‘kon’keiv-] Bo-
THyTas IOBepXHOCTh
convex s. [‘kon’veks-] BH-
NyKJaass IOBEpXHOCTh
swarf [swo:f] crpyxka
swing [swig] nosopaumsarhca
swivel [swivl] Bpamarnca
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T metric t. [‘metrik-] merpu-
yeckas pesp6a

table ['teibl] cron pipe t. [paip-] Tpy6uas pess-
tailstock [‘tetlstok] saguas 6a6- 6a
Ka (cramka) : right-hand(ed) t. [‘rait’haend-
tangent [’tendzont] xacarens- (1d)-] npaBast pesn6a
N Hasi (KPHBOH), TaHreHC round t. [raund-] xpyrnas
tank [teepgk] 6ax pe3nba

tap [tep] merumk; mHapesaTs
pe3nby METYHKOM; KpaH

nut t. [nat-] raeusmii merumk
taper ['teips] komyc, komyco-
o6GpasHbiil

tapered [‘teipad] xommueckuwit,
KOHYCHEIH, KOHYcOOGpasHEil
temper ['temps] ornyck (cranm)
tenacity [ti'neesiti] Baskocrs,
JIHNKOCTh, KJEHKOCTb; MpOY-
HOCTb Ha pasphB; CONpPOTUB-
JIEHHE PasphIBY

term {[to:m] HasuiBaTh; Tepmugm;

CpOK

ternary [’ta:neri1] -Tpexxommo-

HEHTHBIH

thermal ['@s:msal] Tenyosoii, Tep-

MHYECKHH

thimble ['@imbl] 6Gapa6an mu-

KpOMeTpa; KOBII

ratchet t. [‘retfit-] xpano-
BOH MeXaHH3M; TpeleTka

thread [9red] BunTOBa2s pe3nba,

Hape3Ka; Hape3aTb pe3nly

acme t. [‘zkmi-] Tpanenenu-
JanbHas pe3nba

buttress t. ['batris-] ymopnas

pe3n6a ;

double t. [dabl-] mByxsaxon-

Has pesn0a

external t. [eks'ta:nal-] Ha-
pyxHas PesbGa

female t. [’fi:meil-] BHyTpEE-
HAS pesbba

flat t. [flet-] npamoyronsuas
pesp6a. ¢ MaJIOH BRLICOTOH
npopuas

-inch t. [int§-] gofimoBas pesnb-
6a

internal [in’ta:nsl-] BHyTpen-
HAAsT pe3nba

left-hand(ed) t. [’left’haend-
(1d)-] neBast pesnGa

male t. [meil-] Hapyxuas
pe3nba
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screw t. [skru:-] pesb6a, BuH-
TOBasi pe3nba

single (-start) t. ['s1ggl(sta:t)-]
OflHO3aXOfHad pesw6a

square t. [skweo-] kBanpaTHas
pe3n6a

trapezoidal t. [tra’pi:zoidal-]
TpanelnexfalbHas pesnba

triangular t. [trai’eggjule-]
TpeyrojibHast pesp6a

triple t. [’tripl-] Tpexsaxon-
Has pesbba

Vee-t.  [vi:-] Tpeyrosbnas

pesnGa
threading [’0Oredi-] pesn6a,
HapesaHue pe3bGHl
thrust [6rast] nasnenue
tin [tin] onoBo
tip [tip] nakoHeunuk, KOHuMK,
BepmHHa (TOMOBKH 3yGa)
tolerance [’tolerans] gonyck
close t. [klouz-] ponyck =
Y3KHX npejesax
tool [tu:l] pexywuii wuncrpy-
MEHT, pe3ell, pe3aTb MHCTPY-
MEHTOM
angular cutting t. [’aggjuls
"katip-] yruoBoii pesen
boring t. ['boar1p-] pacrounon
pesern
cutting t. ['katig-] pexymmit
HHCTPYMEHT, peselr
cutting-off t. ["katig’of-] or-
pesHoil pesel
finishing t. ['finifi1g-] pesen
I 4HCTOBOH 006paGoTKH
gang t. [gep-] MmHOropesmo-
Basl jAepikaBKa, Habop ¢pes
Ha ofiHOH omnpaske
inserted t. [in’sa:tid-] mep-
JXKaBKa CO BCTAaBHHIM pe3-
LOM
-multiple-point cutting t.
[‘maltipl ‘point ‘katig-]
pesell ¢ HECKONLKHMH pexy-
HIEMH KDPOMKaMH



necking t. ["nekip-] npopes-
HOH pesel, KaHaBOUHMI pe-
3en
planing t. [’pleinip-] crpo-
rajbHeill  peser -
roughing t. ["'raf1y-] veprosoit
peseti, oGnupouHkli pesen
shaper t. [’feipa-] crporams-
HHHE pesel
side t. Fsaxd-] noapesHoit (To-
Kapumil) pesen
single-point cutting t. ['siggl
‘point ‘katiy-] pesen ¢ ouenn
Y3KHM DEXYIIUM Je3BHeM
solid t. ['sol1d-] meapumit pe-
sen
thread t. [6red-] pesbGomapes-
HOH MHCTPYMEHT
turning t. [to:nip-] Tokaprmii
pesex
torch [to:t(] ceapounas ropenxa
torque [to:k] xpyramuii Momenr,
BpallaloWKi MOMEHT
torsion [’to:fn] xpyuenme
train [trein] syGuatas mepegaua
transmission t. [treenz’mifn-]
CHCTeMa 3y6YaThIX Iepenay
transverse [treenz’va:s] nmomepeu-
HEIH
traverse [’ireve:z] nomepeunas
TpaBepca, IONEpeYHas Moja-
4a; JBHMTaThCs, NepeMelaThb-
Csl; CHJIOBAs NMONEpeYHHa; Tpa-
Bepca
spindle hand t. [’spindl
‘hend-] maxosuwox pyunoro
NepeMelleHnst Cynnopra
treadle [‘tredl] negann, HoxHOM
NIPUBOS,
treat [tri:t] o6paGarmBaTs X
triangle [’traiepgl] Tpeyromb-
HHK
true [tru:] Tounmii, npasmie-
HHi; NPaBUTh MWIHGOBANLHEL
Xpyr
tubular [’t’ju:bjula] TpyGuaTHii
tungsten [’tagston] Boandpam
turn [to:n] Touurs, ofpaGarsi-
BaThb Ha TOKapPHOM = CTaHKe,
HOBEPTHIBAT

turret ['tarit] pesonbeepras ro- -

JIOBKA, PEBOMBBEPHHI CYyMIOpT
twist [twist] kpyTwrs, ckpyun-
BATb

U

ultimate [’Altimit] kpaiisni,
npeneabHbl
ultrasonic [’ altro’sonik] yaprpa-
3BYKOBOH, CBEpPX3BYKOBOM
unit [‘juinit] egununa mamepe-
HMA; npuGop; ysena; 6J0K; ar-
perar
'V
valve ['vezlv] xnanan, 3agpux-
Ka, BEHTHJb
velocity [vi‘lositi] ckopocrs
angular v. ['epgjule-] yruro-
Basi CKOPOCThb
vernier ['va:nia] Hommyc
vice [vais] Tucku
bench v. [bent{-] crynosme
THCKH, CJ€CaPHHE THCKH
parallel v. ['peralel-] napan-
JIeIbHEE THCKH
plain v. [plein-] memompmx-
HElE THCKH
swivel v. [swiv]-] noBoporHue
THCKH
view [vju:] Bua, npoexmus
cross-sectional v. [kros’sek {o-
nsl-] monépeunmit paspes
front v. [frant-] Bun cnepenn

w

wash out ['w>{ aut] npomuiBats,
BLIMBIBAThb
washer ['wofs] maii6a
ways [weiz] mampaBasiomue
CTaHKa
wear [weo] usmammHBaThCH, H3-
HOC
wearing ['weoriy)] usmammBanue
web [web] mepemniuka
wedge [wedz] kaun
weld [weld] ceapnoit 1uos, ca-
pHBaThL
welding ['weldip] cmapxka; cBa-
POYHHH
autogenous w. [2:'todzines-]
aBTOreHHasT CBapka, raso-
Basg CBapka
butt w. [bat-] .cBapka BcTmk
electric w. [“1lektrik-] ssex-
TPOCBapKa
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electric arc w, [1'lektrik ‘a:k-}
3/MEKTPOAYTOBasi CBapKa
electric resistance w. [1'lek-
trik ri'zistons-] KonrakTHas

cBapxa
gas w. [ges-] rasoBas cBapka

hammer w. ['hama-] kysneu- -

Has CBapka

leftward w, [’leftwad-] sepas
cBapka _

rightward w. [‘raitwad-] npa-
Bas CBapKa

spot w. [spot-] Toueunas cmap-
Ka

thermit w. [’ 6o:mit-] Tepmur-
Hasl cBapka

wheel [wi:l] &roseco, sy6uatoe

KOJIECO

abrasive w. [2'breiziv-] a6pa-
SHBHEI KpyF, uwIngoBab-
HR KPYr; TOUMABHHH Ka-
MeHb

feed w. [fi:d-] sy6uaToe kone-
CO MeXaHH3Ma MoJlauyd

grinding w. ['graindip-] wian-
¢doBanbHEE KpYT

toothed w. [tu:6t-] syGuatoe
KOJIECO

worm w. [wa:m-] uepBsiuHOe

KoJIeco
wobble ['wobl] xoneGaTnes, ka-
yaThCcsd; OHEHHe

work [wa:k] obpaGateisats; 06-
paaThiBaeMast 3aroTopka (ge-
TaJb)

workpiece ['wa:k,pi:is] ofpa6a-
TEIBAEMOE H3JeNnHe (ReTaiib)

worm [wo:m] uepssk, ueppsu-
HBIl BHHT

wrench [rent{] raeunmit xion,
PYKOATKA, pHIuar
adjustable w. [o’dgastabl-]

PaSBOAHMH (raeuHmil) kaioy
double-end(ed) w. [’dabl’end-
(1d)-] nBycTopoHHHHl kiIOY
nut w. [nat-] raeunmii kaiou
single-end(ed) w. ['siggl’end-
(1d)-] omHOCTOpOHHME kaIOU
socket w. ['sokit-] Topmoswii
KJI0Y
tap w. [tep-] Boporox, kaynn

Y

yoke [jouk] obofima, xomyT, 3a-
HUM

A

zine [z1gk] umuk
sheet z. [fi:t-] ponbuwit (muc-
TOBOH) HWHK
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