Lesson 1

shape — popma, hopmMupoBaTh

rolling — mpokaTka

extrusion — skcTpy3us, BbIJIaBIMBaHUC
drawing — BojoucHHE

forging —xoBka

sheet — muct

to subject — monBepraTh

amount — KOIM4ecTBO

perform — BBIIOIHATH, IPOBOIUTH

10. to harden — 3aTBepaeBaTh, yIPOIHITHCS
11. at least — o kpaitHeit Mmepe

12. billet — 3aroroska, 0o1BanKa

13. orifice — otBepcTHE

14. die — mrTamr, myaHCOH, MaTpuIa, pUiIbepa, BOJTOYHIbHAS JOCKA
15. cross section — mornepeyHoe ceueHHe
16. window frame — pama okHa

17. hollow — mosmbrit

18. initial — mepBoHaYaTLHBIN, HAYATLHBIN
19. mandrel — onpaBka, cepIeYHUK

20. impact —ymap

21. loosely — cBoOoaHO, ¢ 3a30poM

22. fitting — mocaka

23. ram — myaHCOH, TUTYHXKep

24. gap — mpoMexyTOK, 3a30p

25. to determine — ycraHaBiIMBaTh, ONPEIEIIAThH

CoNOR~ODE

Text: METALWORKING PROCESSES

Metals are important in industry because they can be easily deformed into
useful shapes. A lot of metalworking processes have been developed for certain
applications. They can be divides into five broad groups:

1. rolling; 2. extrusion; 3. drawing; 4. forging; 5. sheet-metal forming.

During the first four processes metal is subjected to large amounts of strain
(deformation). But if deformation goes at a high temperature, the metal will
recrystallize — that is, new strain-free grains will grow instead of deformed grains.
For this reason metals are usually rolled, extruded, draw, or forged above their
recrystallization temperature. This is called hot working. Under these conditions
there is no limit to the compressive plastic strain to which the metal can be
subjected.

Other processes are performed below the recrystallization temperature. These
are called cold working. Cold working hardens metal and makes the part stronger.
However, there is a limit to the strain before a cold part cracks.



Rolling

Rolling is the most common metalworking process. More than 90 percent of
the aluminum, steel and copper produced is rolled at least once in the course of
production. The most common rolled product is sheet. Rolling can be done either
hot or cold. If the rolling is finished cold, the surface will be smoother and the
product stronger.

Extrusion

Extrusion is pushing the billet to flow through the orifice of a die. Products
may have either a simple or a complex cross section. Aluminum window frames
are the examples of complex extrusions.

Tubes or other hollow parts can also be extruded. The initial piece is a thick-
walled tube, and the extruded part is shaped between a die on the outside of the
tube and a mandrel held on the inside.

In  impact extrusion (also called back-extrusion) (mrtammnoBka
BeIIaBMBanueM), the workpiece is placed in the bottom of a hole and a loosely
fitting ram is pushed against it. The ram forces the metal to flow back around it,
with the gap between the ram and the die determing the wall thickness. The
examples of this process is the manufacturing of aluminum beer cans.

Lesson 2

to pull — tssayTH

reduction — cokparienue

to achieve — nocturars

In series — cepwsi, MOCIEA0BATEILHO
beyond — Bel11Ie, CBBIIIE

yield point — Touka TekydecTn MeTalIa
retain — coxpaHsTh, yJICpKHBATh

to bend — rayThH

shearing — oOpe3ka, oTpe3aHue

10. edge — kpaii

11. to grip — cxBaThIBaTh

12. lower die — HUKHMIA IITAMII

13. upper die — BepxHHMIi IIITAMIT

14. dimension — u3mepenue, pa3mMepsl
15. required — He0OXOIUMBI

16. increase — yBelnycHHE

17. open-die forging — koBKa B OTKPHITOM IITAMIIE
18. hammering — xoBKa, KOJIOTHUTh

19. within — BHyTpH, B mipeeax

20. to enclose — 3akrouaTh

21. rod — ipyT, CTep>KEHb

22. bar — npyT, 6pycok

23. involved —BkITIOYCHHBIIH
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24. tolerance — momyck
25. upsetting — BeIcaKa, BbIIaBIMBAHUE

Text: DRAWING

Drawing consists of pulling metal through a die. One type is wire drawing.
The diameter reduction that can be achieved in one die is limited, but several dies
in series can be used to get the desired reduction.

Sheet metal forming

Sheet metal forming (mrammoBka nurcroBoro metainia) IS widely used when
parts of certain shape and size are needed. It includes forging, bending and
shearing. One characteristic of sheet metal forming is that the thickness of the
sheet changes little in processing. The metal is stretched just beyond its yield point
(2 to 4 percent strain) in order to retain the new shape. Bending can be done by
pressing between two dies. Shearing is a cutting operation similar to that used
cloth.

Each of these processes may be used alone, but often all three are used on one
part. For example, to make the roof of an automobile from a flat sheet, the edges
are gripped and the piece pulled in tension over a lower die. Next an upper die is
pressed over the top, finishing the forming operation, and finally the edges are
sheared off to give the final dimensions.

Forging

Forging is the shaping of a piece of metal by pushing with open or closed
dies. It is usually done hot in order to reduce the required force and increase the
metal’s plasticity.

Open-die forging is usually done by hammering a part between two flat faces.
It is used to make parts that are too big to be formed in a closed die or in cases
where only a few parts are to be made. The earliest forging machines lifted a large
hammer that was then dropped on the workpiece, but now air or steam hammers
are used, since they allow greater control over the force and the rate of forming.
The part is shaped by moving or turning it between blows.

Closed-die forging is the shaping of hot metal within the walls of two dies
that come together to enclose the workpiece on all sides. The process starts with a
rod or bar cut to the length needed to fill the die. Since large, complex shapes and
large strains are involved, several dies may be used to go from the initial bar to the
final shape. With closed dies, parts can be made to close tolerances so that little
finish machining is required.

Two closed-die forging operations are given special names. They are
upsetting and coining. Coining takes its name from the final stage of forming metal
coins, where the desired imprint is formed on a metal disk that is pressed in a
closed die. Coining involves small strains and is done cold. Upsetting involves a
flow of the metal back upon itself. An example of this process is the pushing of a
short length of a rod through a hole, champing the rod, and then hitting the
exposed length with a die to form the head of a nail or bolt.



Lesson 3

to provide — oGecnieunBaTh

improvement — yaydiieHue

property — cBOMCTBO

to eliminate — IMKBUIUPOBATH, HCKITFOUNTh
pOrosity — mopucTocThb

directional — HampaBeHHBI#

to segregate — pasnenare

casting — oTiiMBKa

elongated — ynimHeHHBIH

10 to weaken — ociabeBath, 0cIabIATH

11. transverse — nonepeyHsbIit

12. flow — reuenue, morox

13. finished — oTnenanHbIi

14. thinning — yroH4yeHue

15. fracture — paspyienue

16.strain hardening — negopmManoOHHOE YIIPOYHEHHE
17. brass — naTyHb

18. beverage — HanuTOK

19. can — koHCcepBHas OaHKa

20. to exhibit — mposBsSITH

21. flaws — HenocTatku, 1eEKTH KPUCTALTHYECKOW PEIICTKH
22. inclusion — BxumroueHune

23. trapped — 371. 3aKTIOYEHHBIN

24. refining — ounIark, O4YNCTKA

25.t0 avoid — n3beraTh

26. to undergo — moaBeprarhes

27. tensile ductility — mracTHYHOCTD TIPH PACTSIHKEHUN

CoNOR~ODE

Text: METALWORKING AND METAL PROPERTIES

An important feature of hot working is that it provides the improvement of
mechanical properties of metals. Hot-working (hot-rolling or hot-forging)
eliminates porosity, directionality and segregation that are usually present in
metals. Hot-worked products have better ductility and toughness than the
unworked casting. During the forging of a bar, the grains of the metal become
greatly elongated in the direction of flow. As a result, the toughness of the metal is
greatly improved in this direction and weakened in directions transverse to the
flow. Good forging makes the flow lines in the finished part oriented so as to lie in
the direction of maximum stress when the part is placed in service.

The ability of a metal to resist thinning and fracture during cold-working
operations plays an important role in alloy selection. In operations that involve
stretching, the best alloys are those which grow stronger with strain (are strain
hardening) — for example, the copper-zinc alloy, brass, used for cartridges and the
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aluminum-magnesium alloys in beverage cans, which exhibit greater strain
hardening.

Fracture of the workpiece during forming can result from inner flaws in the
metal. These laws often consists of nonmetallic inclusions such as oxides or
sulfides that are trapped in the metal during refining. Such inclusions can be
avoided by proper manufacturing procedures.

The ability of different metals to undergo strain varies. The change of the
shape after one forming operation is often limited by the tensile ductility of the
metal. Metals such as copper and aluminum are more ductile in such operations
than other metals.

Lesson 4

bar — 6pycoxk, mpyT

compression — cxxatue

Creep — moma3ydecTh

cross-sectional area — momaap MOIEPEYHOrO CCUCHHS
cyclic stress — ruKIMYecKoe HAMPsHKCHUE
decrease — yMeHbIIICHHE

elastic deformation — ynipyras nedopmarus
elastic limit — mpenen ynpyroctu

to exceed — npeBbImIaTh

10. external forces — BHemHME CHITBI

11. fatigue — ycramocts MeTasia

12. fracture — mepenom, U3I0M

13. to loosen — ocnabnsTh, paciiaTebiBaTh

14. remaining — ocTaBIIHICS

15. shear — cpe3

16. simultaneously — onroBpeMeHHO

17. to stretch — pactsarusaTh

18. techniques — meTo b1

19. tension — HaNPsHKEHHOCTh

20. to propagate — pacripocTpaHsTh(cs)

21. to bend — rayTbH, COTHYTH

22. to extend — pacupsATh, MPOAOTKATHCS

23. to meet the needs — oTBeuats TpebOBaHUIM
24. t0 occur — MPOUCXOANTh

25. to respond to — oTBevaTh, pearupoBaTh Ha
26. to suffer — crpanmath

27. torsion — kpyueHue

28. twisting — 3akpy4rBaHue, U3ruod

29. volume — 06beM, KOITNYECTBO

30. rupture — pa3psiB

CoNoORWNE



Text: MECHANICAL PROPERTIES OF MATERIALS

Materials Science and Technology is the study of materials and how they can
be fabricated to meet the needs of modern technology. Using the laboratory
techniques and knowledge of physics, chemistry and metallurgy, scientists are
finding new ways of using metals, plastics and other materials.

Engineering must know how materials respond to external forces, such as
tension, compression, torsion, bending and shear. All materials respond to these
forces by elastic deformation. That is, the materials return their original size and
form when the external force disappears. The materials may also have permanent
deformation or they may fracture. The results of external forces are creep and
fatigue.

Compression is a pressure causing a decrease in volume. When a material is
subjected to a bending, shearing or torsion (twisting) force, both tensile and
compressive forces are simultaneously at work. When a metal bar is bent, one side
of it is stretched and subjected to a tensional force, and the other side is
compressed.

Tension is a pulling force; for example, the force in a cable holding a weight.
Under tension, a material usually stretches, returning to its original length if the
force does not exceed the material’s elastic limit. Under larger tensions, the
material does not return completely to its original condition, and under greater
forces the material ruptures.

Fatigue is the growth of cracks under stress. It occurs when a mechanical part
IS subjected to a repeated or cyclic stress, such as vibration. Even when the
maximum stress never exceeds the elastic limit, failure of the material can occur
even after a short time. No deformation is seen during fatigue, but small localized
cracks develop and propagate through the material until the remaining cross-
sectional area support the maximum stress of the cyclic force. Knowledge of
tensile stress, elastic limits and the resistance of materials to creep and fatigue are
of basic importance in engineering.

Creep is a slow, permanent deformation that results from a steady force acting
on a material. Materials at high temperatures usually suffer from this deformation.
The gradual loosing of bolts and the deformation of components of machines and
engines are all the examples of creep. In many cases the slow deformation stops
because deformation eliminates the force causing the creep. Creep extended over a
long time finally leads to the rupture of the material.

Lesson 5

ability — cmoco6HOCTB
amount — KoJIM4eCcTBO

to absorb — mormomars
application — npumeHeHHE
brittle — xpynkuit, ToMKwHii
constituent — KOMIOHEHT
crack — tpemuna

NogakowdPE



8. creep resistance — ycToiHYMBOCTb K IONM3y4ECTH
9. definition - onpenenenue

10. density — mIoTHOCTH

11. gradual — nmocreneHHbIH

12. rigid —xecTkuii

13. square root — kBaapaTHBIN KOPEHb

14. stiffness — xecTkoCTh

15. strain — Harpy3ka, HanpspKeHue, aedopmarus
16. tensile strength — mpouHOCTH HA pPa3phIB

17. toughness — mpo4HOCTh, CTOMKOCTh

18. yield strength — mpo4HOCT TEKyUYeCTH

19. Young modulus - mosmyns FOnra

Text: MECHANICAL PROPERTIES OF MATERIALS

Density (specific weight) is the amount of mass in a unit volume. It is
measured in kilograms per cubic metre. The density of water is 1000 kg/m*® but
most materials have a higher density and sink in water. Aluminum alloys, with
typical densities around 2800 kg/m® are considerably less dense than steels, which
have typical densities around 7800 kg/m®. Density is important in any application
where the material must not be heavy.

Stiffness (rigidity) is a measure of the resistance to deformation such as
stretching or bending. The Young modulus is a measure of the resistance to simple
stretching or compression. It is the ratio of the applied force per unit area (stress) to
the fractional elastic deformation (strain). Stiffness is important when a rigid
structure is to be made.

Strength is the force per unit area (stress) that a material can support without
failing. The units are the same as those of stiffness, MN/m?, but in this case the
deformation is irreversible. The yield strength is the stress at which a material first
deforms plastically. For a metal the yield strength may be less than the fracture
strength, which is the stress at which it breaks. Many materials have a higher
strength in compression than in tension.

Ductility is the ability of a material to deform without breaking. One of the
great advantages of metals is their ability to be formed into the shape that is
needed, such as car body parts. Materials that are not ductile are brittle. Ductile
materials can absorb energy by deformation but brittle materials cannot.

Toughness is the resistance of a material to breaking when there is a crack in
it. For a material of given toughness, the stress at which it will fail is inversely
proportional to the square root of the size of the largest defect present. Toughness
is different from strength: the toughest steels, for example, are different from the
ones with highest tensile strength. Brittle materials have low toughness: glass can
be broken along a chosen lone by first scratching it with a diamond. Composites
can be designed to have considerably greater toughness than their constituent
materials. The example of a very tough composite is fiberglass that is very flexible
and strong.



Creep resistance is the resistance to a gradual permanent change of shape, and
it becomes especially important at higher temperatures. A successful research has
been made in materials for machine parts that operate at high temperatures and
under high tensile forces without gradually extending, for example the parts of
plane engines.

Lesson 6

machine tools — crankn

electrically driven — ¢ anexTponpuBooM
workpiece — neraianb

accurate — ToO4HbIN

to allow — mo3BossTE, pazpemars
interchangeable — B3anmo3aMeHseMbIit
facility — mpucnocobnenue

fluid — >xunxocTh

to lubricate — cmasbiBaTh

10. spark erosion — a;eKTporCcKpoBas 00padboTKa
11. discharge — pa3psin

12. by means of — mocpeacTBom

13. beam — nyu

14. drilling — cBepiienue

15. flexible — ruGkwmii

16. range — acCOPTHMEHT, TUAMa30H

CoNOORLDE

Text: MACHINE TOOLS

Machine tools are used to shape metals and other materials. The material to be
shaped is called the workpiece. Most machine tools are now electrically driven.
Machine tools with electrical drive are faster and more accurate than hand tools:
they were an important element in the development of mass-production processes,
as they allowed individual parts to be made in large numbers so as to be
interchangeable.

All machine tools have facilities for holding both the workpiece and the tool,
and for accurately controlling the movement of the cutting tool relative to the
workpiece. Most machining operations generate large amounts of heat, and use
cooling fluids (usually a mixture of water and oils) for cooling and lubrication.

Machine tools usually work materials mechanically but other machining
methods have been developed lately. They include chemical machining, spark
erosion to machine very hard materials to any shape by means of a continuous
high-voltage spark (discharge) between an electrode and a workpiece. Other
machining methods include drilling using ultrasound, and cutting by means of a
laser beam. Numerical control of machine tools and flexible manufacturing
systems have made it possible for complete systems of machine tools to be used
flexibly for the manufacture of a range of products
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Lesson 7

lathe — TokapHsIit cTaHOK

machine tool — cranok

to produce — mpou3BOAUTH

to finish — oOpabaTbIBaTh HAYKUCTO

workpiece — 3aroroBka

to design — npegHa3HavaTh

to hold — gepsxathb

to revolve — BpamaThcst

to subject — monBepraTh

10. cutting tool — pesen

11. turning — To4YeHuUE, MPOTAYNBAHUEC

12. facing — TopuieBanue

13. boring — pacTraunBanue

14. drilling — cBepiieHne

15. threading — Hape3anue pe3bObI pe3roM

16. tapping — Hape3aHue pe3b0bl METYMKOM

17. adapter — npucrocodeHue, TepiKaBKa

18. grinding — nutndoBanue

19. milling — dpezepoBanue

20. to determine — onpenensath

21. to swing (Sswung) — moBopaYMBaThCsl, BpaIIaThCs
22. to mount — ycraHaBIMBaTh

23. bench lathe — BepcTauHbIif TOKapHBIN CTAHOK
24. turret lathe — peBoBBEpHBIN CTAHOK

25. chucking lathe — matpoHHBIN TOKapHBI CTAHOK
26. automatic lathe — TokapHsIit aBTOMAT

27. to treat — o6pabaThIBaThH

CoOoNOR~ODE

Text: METAL-CUTTING MACHINES
Lathes

A lathe is known to be essentially a machine tool for producing and finishing
surfaces of workpiece. 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 “facing”. 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 adapters
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
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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 a known as
“chucking lathes”. Lathes in which most of operations are performed automatically
are named “automatic lathes”.

Lesson 8

wheel lathe — koiecoTokapHBIi cTaHOK

crankshaft lathe — ToxapHsIii cTaHOK 17151 00PAOOTKU KOJICHUATHIX BaJIOB
screw-cutting lathe — ToxapHO-BHHTOPE3HBIN CTAHOK
carriage - cynmopT

engine lathe — yHuBepcanbHbBIN TOKAPHBIA CTAHOK

to fit - cHaOxaTh

power-actuated — npuBOAMMBIN B ABMIKEHHE MEXaHUYCCKH
cross-slide — monepevHsie canasku

clamp — 3axxumaTth

10. bed — cTranuna

11. headstock —mepennsis 6adka

12. tailstock — 3aguss 6abka

13. feed mechanism — mexanu3m nojgaun

14. cross ribs — nomepeunsie pedpa

15. casting — oTyiBKa

16. to support — moaaep>KUBaTh

17. to align — uenTpupoBaTh

18. way, guide — HampaBIsrOIIAs

19. to bolt — 3akperuisaTh 601TaMU

20. bearing — moamunHUK

21. spindle — mmuHgEH

22. to rotate — BpamaTbcs

23. live (running) centre — BpaIlatOLIUICs IEHTP

24. dead (non-rotating, cup) centre — HEMOABMKHBIN LICHTP
25. N0Se — KOHeI MITTUHIETS

26. change gearbox — kopoOka nepeMeHbl CKOpocTei

27. to incorporate — BKJI0YaTh

28. speed change lever — pykosiTka yrpaBieHHsI KOPOOKH CKOPOCTEH
29. set — HaboOp, KOMIUIEKT

30. in turn — B cBOIO OYepeb

CoNoGTkWNE

Text
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 used for metal-
turning operations is fitted with a power-actuated carriage and cross-slide for
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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.

The bed is a rigid casting with two longitudinal walls firmly connected by
cross ribs integral with the casting. 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 tailstock. The headstock: is located find firmly bolted to the
left-hand side of the bed and 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 being one of the most important parts of the lathe,
is a steel hollow shaft with a taper bore for the insertion of the live or running
centre on which the place 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 spindle is
accurately threaded for chucks to be screwed on it. The chucks in turn, hold and
revolve workpieces together with the spindle. The headstock also incorporates the
change 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.

Lesson 9

sleeve — Bryska, MIMAH/IETH

to carry - cogepxarb, BMELIATh, IUHOJIb

nut — raika

to advance — mozmaBath BIiepen

to retract — orBoguTH HaA3ag

revolving screw — Bpaiaromuicss BUHT

handwheel — MaxoBHYOK pydHOTO yrpaBICHUS

inner bed ways — BHyTpeHHHE HANPABJISIOIINE CTAHUHBI
flat ways — miockue HanpaBsroIIUe

10. V-section — v-o0pa3Hoe ceucHue

11. rectangular — mpssMOyTOJBHBIN

12. Morse taper hole — xoan4eckoe 0TBepCTHE ¢ KOHYCOM THIa Mop3e
13. large area bearing — moamMmHUK ¢ OOJBIION MJIOMIAIBIO OMTOPHI
14. tapered tool shank — koHUYeCcKHit XBOCTOBUK HHCTPYMEHTA
15. cone of gears — cTynenyaras 3youaras nepeaava

16. intermediate shaft — nepegarouHbIii, MPOMEKYTOUHBIN Ba
17. splined shaft — nummieBoit Bai

18. tumbler gear — HakuHAS HMIECTEPHS

19. to drop — momagark, omyckarhb

20. index plate — genuTenbpHas MIACTHHKA

21. fine change shifter — MmexaHu3M mepeKIIOUCHUS

©CoNoORWNE
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22. front and rear of the tailstock — nepennsist u 3aaHs5 9acTh 3aHEH 6a0KU
23. against the rear of the centre — B ThLIbHYO, XBOCTOBYIO 4acTh IIEHTPA
24. by means of — mocpeacTBOM, IIpH TOMOIITH

Text

The tailstock located at the right-hand side of the bed is a casting carrying a
non-rotating sleeve, which together with the nut can be advanced or retracted by
means of the tailstock revolving screw operated by the hand wheel. The tailstock
may by 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 is of V-
section. The tailstock sleeve mounts 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 tailstock screw against the
rear of the centre and forcing it out. The tailstock spindle has a large area bearing
in doth the front and rear of the tailstock. To facilitate measurement of the spindle
travel the tailstock spindle is graduated.

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

Lesson 10

reverse handle — pykosiTka n3MeHEHHS X0/1a

unit — y3en

to shift — nepexrouath

apron — ¢gapTyk

feed shaft — Banuk nmomaumn

lead screw — xomoBOM BUHT

to slide — ckonb3uTh

tool rest — moBopoTHas 4aCTh KPECTOBOTO CYIIIOPTa

control lever — peryar ynpapneHwust

10 to require — TpeboBaTh

11. saddle — mpomosbHBIE casia3Ku

12. cross-slide —mmonepeunsie caia3ku

13. to term — Ha3bIBATH

14.by gearing or belting — ¢ momoI1pio 3y0uaTol WM pEeMEHHO! Mepe1adyn
15. to drive —ipuBOAMTD B IEHCTBHUE, IBHKEHUEC

16. principal — ocHoBHO#

17. geared to the spindle — coeauHEHHBIH C TOMOIIBIO MIECTEPEH CO MIMHHICIEM
18. engaging — 3arerieHne, CoeIMHEHHIE

19. at right angle — o npsiMbIM yriTOM

oCoNOOR~ODE
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Text

Movement of the carriage and the cross-slide can be reversed 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 along the two outer V-type ways, on
which it is supported, 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 load
screw, geared to the spindle, is used for motion of the carriage. The carriage is
made up of two principle parts, one of which carries the saddle, which slides upon
the bed and on which the cross-slide and the tool rest are mounted. The other part,
termed the apron, represents the front wall of the carriage. It provides a support for
the operating handwheel 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.

Lesson 11

compound rest — kpecToBoii cymmopT

tool post — BepxHsist 4acTh CymIopTa, pe3leaepiKareb

lapping — npuTHpka, HaxjaecTKa

countersinking — 3eHKOBaHHe

counterboring — 3epkepoBaHue

upright (vertical) spindle drilling machine — BepTrukanbHO-CBEPIMIBHBINA CTAHOK
multiple-spindle drilling machine — MHOTOIIMMHACTBHBIN CBEPIMIBHBIA CTAHOK
radial spindle drilling machine — paauanbHO-CBEpIMIBHBIN CTAHOK

drilling head — cBepiunbHas royioBka

10. quill — BTysKa, MOJIBIHA Ba

11. pinion — 3y0uaThIii BaJUK, Majioe 3y04aToe KoJeco

12. worm shaft — yepBsiuHbIi Ba

13. worm gear — uyepBsiYHas IECTEPHS

14. crank — kpuBoOIIUTI

15. rachet lever — xpamnoBblii peryar

16. gearing — 3yOuaTas nepeayda

17. come pulley — cTryneHuaThIii 1IKKUB

©CoNoRWNE

DRILLING MACHINE
Drilling machines are very old machine tool mainly employed 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
counterboring may be performed on the drilling machines. Since drilling machines
are used for a great variety of operations, they fall into
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various classes, the main of them being upright or vertical spindle, multiple-
spindle, and radial spindle machines. 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 spindle drilling machines the spindle is in a vertical position. The
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 shafts with its necessary gearing by which the drill is cut into the
work at a proper speed. The feed shaft and the 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 machines the spindle
sleeve supports are foxed, all adjustment for different classes of work is made by
moving the table which accomplished by turning the crank. The table can be
moved in horizontal plane, clamped at any point or, if desired, swung out of the
way so that large work may be placed on the base. The machine is also equipped
with a ratchet lever for hand feeding the drill. A hand wheel 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
upright drilling machines are effected either by cone pulleys or by a geared head.

Lesson 12

heave duty drilling machine — cBeparIIbHBINA CTAHOK /IS TSDKENBIX padoT
plain drilling machine — npocToli cBepIMIBHBIN CTAHOK

sensitive drilling machine — cBepIbHBIN CTAHOK MOBBIICHHON TOYHOCTH
comparatively — cpaBHUTEIIBHO

delicate works — xpymkue 3arotroBku

t0 save — 3KOHOMUTB

considerable — 3HaunTEIBHBII

simultaneous — oJHOBpeMEHHBIH

. push button operation — kHonoYHOE yIpaBicHHE

0 drive gear — 3y04athlit MPUBOJ

H“DPO.\‘S”.U"PS*’!\’P

TEXT

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 drilling
machine is a vertical or upright machine of comparatively light construction
adapted to very high speed of drilling holes in delicate works. The multiple-spindle
drilling machines are built in both vertical and horizontal types. Saving
considerable time and space this machine 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 driven from the same shaft by a worm gear. One of the types
of the multiple-spindle machines is the full automatic multiple-spindle drill head
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machine requiring only push button operation. The machine is provided with a
large number of spindles ranging from four to a hundred or even more, which are
driven by the same spindle gear in the same head.

Lesson 13

radial arm — paguasabpHas TpaBepca

bore — pacraunBats, pacTodka

Morse tape shank — koHugeckmii XBocTOBUK Mop3e
flange — ycranoBouHbIi (haHelr, 3aKkpanHa

alloy steel — nerupoBanHast crajb

brass — narynp

ft. per min (foot (feet) per minute) — gyroB B MUHYTY
per revolution — 3a o6opor

15°16" (15 feet 16 inches) — 15 ¢ytoB 16 mroiiMoB

©CoNoOORWNE

Text

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 an a vertical plane. A drilling head carrying 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. 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 to 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 ft. per min for brass and
bronze, drilling feeds ranging from .002" per revolution for /5" diameter drills to
15" per revolution for drills 1" in diameter and over.

Note to the text

Bored to take a Morse taper shank, the spindle is driven by a reversing motor,
flange mounted on top of the gearbox - mmmHIENH, PACTOYCHHBIH IO
KOHMYECKMA XBOCTOBUK Mop3e, NpPUBOAUTCS B JIBHUKEHUE PEBEPCUBHBIM
JIBUTATEJIEM, a YCTAHOBOYHBIN (hIaHEeI] pacIioioKeH HaBepXy KOPOOKH CKOPOCTEH.

Lesson 14

milling machine — ¢bpe3epublii cTaHoK

to remove — ynansarh

multi-toothed rotating cutter — mMHoro3yoHas Bpainarorascs ¢pesa
column and knee milling machine — koHcobHO-(hpe3epHBIN CTAHOK

bed milling machine — BepcTaunblii ppe3epHbIi CTaHOK

planer milling machine — npoxoibHO-bpe3epHBbIi CTAaHOK

rotary milling machine — poraunonsslii (BpararensHbiil) Gppe3epHbIii CTAHOK

Nook~owdE
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8. horizontal plain milling machine — ropu3oHTanbHO-MPE3EPHBII CTAHOK
9. vertical milling machine — BepTrukanbHO-(ppe3epHBIH CTAHOK

10. universal spindle milling machine — yausepcanbHo-(ppe3epHblii CTaHOK
11. to handle — ympaBisth

12. cutting fluid — smybcHs, cMa3bIBarOIIE-0XJIaK/IAI0MIAS JKUIKOCTh

13. coolant tank —oxnaxmaromuii pe3epByap

14. pad — npoxkaaka, moayIKa

15. outlet nozzle — BeimyckHOE, BBIXOHOE COTLIO, (hOpCYyHKA

16. valve — kianaH, BEHTHIIb

17. streamlined — o6rexaemoii (hopMbI

Text: MILLING MACHINE

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
machines. They are used for both toolroom and manufacturing work because of the
ease with which they may be handled. What are the essential features of the
horizontal milling machine? The machine is provided with a massive streamlined
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 centrifugal 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 connected to the outlet nozzles which can be
swiveled for distributing a low pressure volume of cutting fluid to all diameter and
types of cutters.

Lesson 15

supply — mogaua

to flood down — HamoaHATH, 3aIMBAThH
power feed — mexannueckas mojgaya

feed gearbox — xopoOka nmogau

proper speed — HaaeKaIas CKOPOCTh

to house — 3akirouars, BCTAaBIATh
perforated pipe — nepdopupoBanHas Tpyoa
to shift — nepexsrouats, nepemeniaThb

. spindle speed change lever — prruar nmepexrOYeHs CKOPOCTH IMITAHIEIIS
10 train — 3yOuaTas nepeaaya

11. antifriction bearing — moAMIMITHAK KaYCHHS
12. to space — pacmonararbcs

LCoNOR~WODE
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13. to attach — mpukpersiTh

14. arbor — onpaBka (111 KperuieHus Gpesbl)

15. mandrel — onpaBka (111 KperuieHus: 00padaThIBACMOTO HU3IEIIHS)
16. overarm — moiep>KuBaroIuid pykaB hpe3epHOro cTaHKa

17. bearing bracket — KOHCOJIBHBIN TOAIIUITHUK

18. knee — xoHCOJIB

19. elevating screw — moabeMHBIN BUHT

20. with respect to — o oTHOIIEHUIO

Text

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 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 housed in the upper part of the column. The change
gears are shifted either manually by a spindle speed change lever located on the
face of the column or by power to form various trains for providing the necessary
cutting speeds.

The horizontal plain milling machine has a horizontal spindle rotating in
antifriction bearings in the column. The spindle is a hardened, ground, hollow shaft
spaced horizontally 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 supporting arbors 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 adjusting workpieces with respect to cutters.

Lesson 16

to clamp — 3axxumarp

rigidity — sxecTkoCTh

dovetail guides — HanpagpistroIKie B BUJIE «JIaCTOYKHHA XBOCTa
semi-steel casting — oTivBKa M3 CTAIMCTOrO YyTryHa

to fasten — 3akperisaTh, 3aKUMaTh

pendulum milling — Bo3BpaTHO-TIOCTYNATENTEHOE (hpe3epoBaHUE
backlash eliminator — orpanuuuTens (oTHENMUTENB) OOPATHOTO X0/
climb milling — ¢ppe3epoBanue o nogaue

conventional milling — ¢pe3epoBanue npoTuB Mogaun

10 to ensure — obecneunBaTh

11. reversal — oOpaTHBIi X011, peBEPCUPOBAHUE

12. to position — ycraHaBIuBaTh

13. disengage — pa3beIuHATh, BBIKIIIOUATh

CoNOOR~LDNE
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Text

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
saddle. 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 screw turning 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
performed with both right- and left-hand cutters and is automatically disengaged
upon reversal of the table. The eliminator can also be disengaged by movement of
a lever when conventional milling is to be performed.

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

Lesson 17

clamp bed — ynepxuBaroimas rminra

to swing — moBopaYMBaTHCS, BpaIaThCs

extend — mpoxXoauTh, TAHYTHCS

taper hole — konycHoOe oTBepcTHE

bearing — onopa, ormopHasi TOBEPXHOCTh

adjusting key — ycTaHOBOYHBIN KJIHH

arbor shoulder — kpomka onpaBku

pilot — HanpaBstomas namnda

collar — kosb110, MydTa

10. brace — kpemienue, CTo¥Ka, MOACTaBKA

11. feed rate — ckopocTh mogaun

12. fine feed — Tounas, menkas nogaya

13. coarse feed — kpymnHast momava

14. to result in — koHYaTHCSI, UMETH PE3yJIbTAT

15. to subject — moaBepraThcs

16. in. per min = inch per minute — aroiim B MUHYTY

17. 0.30" = 0.30 inch — 0,3 mrotima

18. intermediate — mpoMeKyTOUHBIA, BCIOMOTaTEeIbHBIN
19. arbor support — onopa onpaBku

20. delicate (fragile) work — xpymkasi, JoMKast 3aroTOBKa

©CoNoRWNE

Text
Universal milling machines are also similar to plain milling machines but the
saddle is mounted on and swivels on a clamp bed which in turn slides on the knee
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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 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 connected 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 rates in milling are expressed
in two ways: in. per min., or thousandths of an inch per revolution of the spindle.
Delicate of 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.

Note to the text
the arbor is seated by turning a draw-in-bolt — ompaBka ycraHaBimMBaeTcs
IMOBOPOTOM BTAKHOI'O CTCPIKHA

Lesson 18

planer —ipomoIbHO-CTPOraabHBIN CTAHOK

shaper — momnepe4HO-CTPOTraabHbBIN CTAHOK

slotter — non0OexHbII cTAaHOK

to generate — o6pabaTeIBaTh, IPOU3BOIUTH

rectilinear — npsiMoJTMHEHHBI#

stroke — xox

to plane — cTporathb

primarily — B ocCHOBHOM

machining — mexanuueckas 00paboTKa

10. past — MUMO, OTHOCUTEIHHO

11. to finish — oGpabaTeIBaTH HAYKCTO

12. stationary tool — HermoABYOKHBIN pe3ert

13. like parts — oquHakoBbIe AeTATN

14. at one setting — 3a ouH pas, 3a OHY YCTaHOBKY

15. string planning — omHOBpeMEHHOE CTpOraHue MAPTHU U3ACITHit

16. in preference — npenMyIeCTBEHHO

17. jobbing shop — mexanudeckuii 1iex, peMOHTHAsE MaCTepPCKas

18. production shop — npou3BoICTBEHHBIH 1IEX

19. double-housing planer — 1ByxK0JIOHHBIH TPOAOTBHO-CTPOTAIBLHBINA CTAHOK
20. open-side planer — 01HOKOJIOHHBIN MPOI0JILHO-CTPOTaTbHbIN CTAHOK

CoNOOR~ODE
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22. tandem planer — npo0bHO-CTPOTATBHBINA CTAHOK C IBYMS pA0OYMMH CTOJIAMHA
23. rait planer — mpo10JIbHO-CTPOTAIBHBIN CTAHOK JJIsl CTPOTaHUS PEIThC
24. housing — cTolika, KOJIOHHA

25. roughing — uepHoBast 06paboTKa
26. finishing — gucroBast 00padboTKa
27. eXpensive — 10poroCcTOs A

TEXT: 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 direction
perpendicular to the cutting stroke. All three machines finish surfaces in a similar
manner, and their selection depends 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 move a back and 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 table 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 employing multi-toothed cutters. Planer and shaper tools are
considerably 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 has two vertical
housings and is used for rapid roughing and finishing such works as engine and
lathe beds, etc.

Note to the Text

If the castings are poor and subject to hard Spots — eciii OTJIMBKH IJIOXHE U UMEIOT
TBEPAbIEC MECTA

Lesson 19

ample strength — nocraTounast MpOYHOCTH
to assure — obecrneunBaTh

bracing — kperuienue

to key — 3akperuisITh HIMOHKAMH

to bolt — ckperars 6oaTamu

cutter head — pexymas rojgoBka
cross-rail — rpaBepca, monepeunHa
side-feed — 6okoBas mogaya

. arrangement — npucrnoco6yeHue

10 simultaneously — omHOoBpeMeHHO

©ooNOOAWDRE
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11. otherwise — nHave, B IPOTHBHOM CITy4ae
12. alloy iron — nerupoBaHHBINA YyT'yH

13. to treat — oOpabaThIBaThH

14. stop — ynop, cTonop, OrpaHuYUTEIb

15. securely — HagexKHO

16. lengthwise — B qimuny, B10IH

17. clamping block — pa3xumuoii 6110k

18. under side — o6partHast cTopoHa

19. side-head — 6okoBas romoBka

20. box-section — xopoOuaToe ceueHme

TEXT

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 capacity 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 fastened 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.
Note to the Text
the centre rib running the full length — nenrpanenas nonepeunHa, MPOXoAIIAs MO
BCEM JIJINHE

Lesson 20

return stroke — oOpaTHBII X0/

t0 pass — onpenensars

underneath — mox, BHU3Y

Vice —THCKHU

strap — kpenuTeibHas MIaHKa, 3a)KUM

projection portion — BeIcTymaroIIas 4acTh

gang planer tool — muaoropesiosas nepxaBka, Habop (hpe3 Ha OJHOM ONMpPaBKe
tool bit — BctaBHOI1 pe3enn

CONOoO Tk wWNE
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9. adjacent — cMexHBIH, coceqHUI
10. chip — cTpykka, pyOuTh, TECATh
11. single-point cutting tool — pe3elr ¢ 0YCHB Y3KUM PEXKYILUM JIE3BHEM

Text

The return stroke, during which no cutting takes place, is usually constant but
is from two to four times as fast as the cutting stroke so as to economize on time.
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 underneath the cross-
rail. A double housing 30 x 30 x 8" planer, 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 tandem 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 simultaneously when working on a large work-piece.
The rail planer 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 stronger. In
many cases, gang planer tools, carrying three or more tool bits closely adjacent, are
used. As each chip is comparatively small, a planer equipped with a gang tool will
carry a greater total feed and depth of cut than are possible with a single-point tool.
Notes to the Text
but is from two to four times as fast as the cutting stroke so as to economize on
time — HO B 1Ba-4eThIpe pa3a ObICTpEe X0/Aa PE3aHus I SKOHOMUU BPEMCHH
has but one vertical housing — nmeeT TOJBEKO BEPTUKAIBHYIO CTOMKY
castings can generally be clamped in place — oTmuBkM 00BIYHO MOTYT
3aKPCINIATLCA HaA MECTC

Lesson 21

shaper — momnepe4HO-CTPOTraabHbBIN CTAHOK
slotter — non0OexHbII cTAaHOK

reciprocating — Bo3BpaTHO-IIOCTYMATEIbHOE
to feed —momaBatbcs

angular surface — yrioBast moBepXHOCTb
curved surface — u30rHYyTasi MOBEPXHOCTh
keyway — 1moHouHasi KaHaBKa

square hole — kBagpaTHOE OTBEpCTHE

9. die opening — BUHTOPE3HOE OTBEPCTHE

10. ram — non3yH

11. countershaft — kouTppuBOA

12. to transmit — nmepenaBaTh

13. speed box drive shaft — Bexymuit Baa kopoOKu moaay (CKOpoCTei)

ONOOThwDE
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14. crank-driven shaper — momnepeYHO-CTPOTANBHBIA CTAaHOK C KYJIHCHBIM
IPUBOJIOM I0JI3yHA

15. gear shaper — 3y0000€KHBIH CTAHOK

16. universal shaper — yuuBepcaibHbIi HOMEPEUHO-CTPOTaIbHBIN CTAHOK

17. to derive — mpou3BOIUTE, MOJTyYaTh, IPOUCXOIUTH

18. pivoted lever — moBopoTHBII phIYar

19. adjustable crank — peryaupyroIui KpUBOIIKIIT

20. mass production — moro4Hoe (CepHifHOE) MPOU3BOJICTBO

Text 3 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 horizontal surfaces, but it is also possible to finish vertical and
angular surfaces, and, with the application of the proper tools, even curved surfaces
of workplaces of small and medium sizes. The slotter, which may be called a
"vertical shaper”, since its tool moves in a vertical direction past the stationary
work, is used for machining flat surfaces which are difficult or inconvenient to
machine because 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 b countershaft, by direct connected
motor, or by hydraulic power. When driven by motor, the power from the motor is
transmitted by a belt or silent chain to the speed box drive shaft.

Shapers 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 adjustable crank.

Lesson 22

drive mechanism — mpuBo1HOM MEXaHU3M

elevating SCrew — MmoabeMHBIH BUHT

swivel-base vice — THCKH ¢ TOBOPOTHBIM OCHOBaHHEM
tool head — pesnenepxarens, HHCTpyMEHTaIbHAS TOJIOBKA
toolslide — uHCTpyMEHTAIBHBIC caTa3Ku

downfeed — mMexaHu3M BepTHKAIBHON MOJAYN
clapper box — pesuenep:xarenn

lead screw — xom0BOIi BUHT

bearing surface — onmopHast (HecyIast) TOBEPXHOCTh
10 to guide — HampaBIATH

11. return stroke — oOpaTHBIH X0/

12. to enable — mo3BonsATE, TaBaTH BO3MOXKHOCTE

13. cutting stroke — xox pe3anus

LCoNOOIRWOWDE
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Text

The shaper has a hollow column rising from a base pieced on the floor. The
column houses a part of the drive mechanism for the machine. Mounted on the
front of the column, 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 tile front of the saddle, and feeds in a direction perpendicular to the
toot motion. The table is provided with T-slots on the top and sides for clamping
the work. The work may be clamped either by means of bolts, 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 supporting 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 tool head mounted on the front end of the rain, and a
toolslide with a swivel base. The tool head carries the down feed mechanism for
the tool. The downfeed mechanism consists of a load screw and a handle for
feeding the clapper box, mounted on the toolslide, and the tool up and down by
hand. The addition to the hand downfeed, most shapers are equipped with a power
downfeed. The tool head can swivel about the centre of the rain to enable the tool
to be fed at an angle.

Lesson 23

to incline — HaKJIOHATH

tool post — BepxHsist 4aCTh CyMIIOpTa, pe3leaepiKaTeIb
inserted-bit tool — nepskaBka co BCTaBHBIM PE3IIOM
extension tool — yanmuHeHHbIH pe3err

splined hole — mmoHo4YHOE OTBEpCTHE

quick-return mechanism — peBepcuBHBIN MEXaHU3M
crank arm — rre4o KpuBOIIHIIA

to pin — 3amImUIMHTOBATH, 3AMITH(PTOBATH

. slide block — mom3yn

10 oscillate — konebaThCs1, KauaThes

11. yoke — 3axum, XOMyTHK

12. tangent — kacaTebHast

13. crank pin — mayer; KpUBOIIIKIIA

14. crank angel — yron moBopoTa KpHBOIIIHIIA

15. tilting — moBOPOTHBIM, HAKITOHHBIH

oCoNOOR~ODE
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16. linkage — prryaskHOM MeXaHU3M, CBS3b
17. idle — xomocroii
18. idle time — Bpems1, 3aTpaueHHOE Ha OOPATHBIN XOJIOCTON X0/ MOJI3yHa

Text

Owing to the swiveling of the clapper box on the tool head the tool may be
inclined at an angle with the head m 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 forward 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 consumes less time. Gear
shapers are special machine tools used for machining gear teeth. Universal shapers
are equipped with tilting or adjustable tables which may be set at an angle toward
cither side of the machine.

Lesson 24

to reciprocate - qBUraThCs B3 U BIEPE]
to guard - mpemoxpaHsATh

to attempt - eITaTbCs

loose - cBoOOJHBIH

to tear (torn, torn) - peathb

sleeve - pykas

elbow - nokots

hazardous - omacHbIi

. fire extinguisher - oraerymmurens

0 drowsiness - COHJIUBOCTb

H“’PONF”P’PPQ!\’!—‘

SAFETY RULES FOR MACHINE TOOLS

Since different cutting tools are used on various machine tools, the safety
precautions for each may vary. The following are general safety rules for any
machine tool:
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Gears, pulleys, belts, and other revolving or reciprocating parts should be
guarded to a height of 6 feet above the floor.

Do not operate any machine tool without proper lighting.

Never attempt to operate any machine tool until you fully understand how it
works and know how to stop it quickly.

Never wear loose or torn clothing long hair, since these items can become
caught in revolving machine parts. Ties should be removed and shirt sleeves
should be rolled up above the elbow.

Always stop the machine before cleaning it or taking measurements of the
workpiece.

Always wear safety glasses while operating machine tools. Also, wear
respiratory protection if operation creates hazardous dust. All persons in the
area where power tools are being operated should also wear safety eye
protection and respirators as needed.

Know where fire extinguishers are located in the shop area and how to use
them.

Do not operate any machine tool while under the influence of drugs, alcohol, or
any medication that could cause drowsiness.
Lesson 25

safety - 6e3omacHOCTh

regulation - nmpaBuiI0

precaution - pe0CTOPOKHOCTh
chip - crpyxka

INjury - MOBPEXKACHHE

to harden - 3. 3akanmuBaTh (CTAJb)
to shatter - paznerarbcs

razor - 6puTBa

stock - rpy3

10. supply - cHaGxeHme

11. toe - 6ombII0# maner Horu

12. impact - yaap

13. to expose - moaBepraThes

14. hazard - puck, onacHOCTb

15. adjustment - perynupoBka, HCIIpaBICHUE
16. circuit breaker - npepsiBaTens menu
17. pulley - mkuB, 610K

oCcoNOOR~ODE

GENERAL SHOP SAFETY

All tools are dangerous if used improperly or carelessly. Working safely is the first
thing the user or operator should learn because the safe way is the correct way. A
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person learning to operate machine tools must first learn the safety regulations and
precautions for each tool or machine. Most accidents are caused by not following
prescribed procedures. Develop safe work habits rather than suffer the
consequences of an accident.

Using eye protection in the machine shop is the most important safety rule of all.
Metal chips and shavings can fly at great speeds and distances and cause serious
eye injury. Safety glasses must be worn when working with handcutting tools,
since most handcutting tools are made of hardened steel and can break or shatter
when used improperly.

The floor in a machine shop is often covered with razor-sharp metal chips, and
heavy stock may be dropped on the feet. Therefore, safety shoes or a solid leather
shoe must be worn at all times. Safety shoes are available in the supply system.
These have a steel plate located over the toe and are designed to resist impact.

Exposure to electrical hazard will be minimal unless the operator becomes
involved with machine repair. The machine operator is mostly concerned with the
on and off switch on the machine tool. However, if adjustments or repairs must be
made, the power source should be disconnected. If the machine tool is wired
permanently, the circuit breaker should be switched off and tagged with an
appropriate warning statement. Most often the power source will not be
disconnected for routine adjustment such as changing machine speeds. However, if
a speed change involves a belt change, make sure that no other person is likely to
turn on the machine while the operator's hands are in contact with belts and
pulleys.
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