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1 F ive Basic Techniques( [ )

The variety and combinations of machine tools
today are almost unlimited, Some are small enough
to be mounted on a workbench!, Others are so large
they require special buildings to house them?, They
range in cost from a few hundred dollars to hunz
dreds of thousands of dollars, Others, such as transfer
lines, will extend for hundreds of feet through a
plant,

Large or small, inexpensive or costly, machine
tools can be categorized into fiyve major classifica3
tions, identified as the five basic techniques of sha=
ping metal® These basic operations include .drilling
and boring(including reaming and tapping),turning,
milling, planing (including shaping and broaching),
and grinding (including honing) Regardless of the sim=
plicity or complexity of a machine tool, it performs
one or more of these operations, Variations of the five
basic techniques are employed to meet special situa-
tions, There are, for exémple, machines that com-
bine twe or more of these techniques, as in a bos

ring, drilling, and milling machine; a stgmping,

ha.



punching, and shearing press; or a combination
milling and planing machine, Some people add metal
forming (including shearing, stamping, pressing,and
forging) as a sixth basic technique, However, these
processes do not inyolye metal removal in the form
of chips, Therefore, they are not included in this
text, : :

In addition to the fiye basic techniques, there
are newer metal shaping methods developed during
the past two decades that employ the disintegra-
ting, corrosion, erosion,and force characteristics of
chemicals, electricity, magnetism, liquids, explosives,
sound, and light*,

Drilling and Boring

Drilling is a basic machineshop technique da-

ting back to primitive mans It consists of cutting a

Drill revolving
and feeding

Workpiece
stationary -

Fig. 1-1 Drilling,



. ‘% "Workpiece revolving

Tool feeding
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Fig. 1-2 Boring.

round hole by means of a rotating drill(Fig, 1-1),
Boring, on the other hand,involves the finishing of
a hole already drilled or cored by means of a
rotating, offset, singlepoint tool (Fig,k 1-2),On some
boring machines,the tool is stationary and the work
revolves; on others, the reverse is true$,

Under the classification of drilling and boring,
there are included two other types of machining
techniques; reaming and tapping’, Reaming consists
of finishing a hole already drilled, usually to very
close tolerances, Tapping is the process of cutting
a thread inside a hole so that a cap screw may be

used in it8,
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2 Five Basic Techniques(Il)

Turning

The lathe,as the turning machine is commonly
called,is the father of all machine tools!, Its prin-
ciple has been known since the dawn of civilization,
The piece of metal to be machined is rotated and
the cutting tool is advanced against it(Fig, 2-1)2,

A turret lathe differs from an engine lathe in
that it is equipped with a multisided tool holder
(turret) to which a number of different cutting
tools are attached3, The turret makes it possible to
bring several different cutting tools into successive
use and to repeat the sequence of machining opera-
tions over and over again without resetting the
tools*,

When the number of identical parts to be turn—
ed is increased from a few to hundreds or thousands,
single= and multiple-spindle automatics . are used,
These machineg perform as many as six or eight
different operations at one time on as many parts,
They are entirely automatic, and once set up and

put into operation, they relieve the operator of all

e 8 o
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Fig. 2-1 Turning

but two duties, monitoring the operation and gaging
the accuracy of finished partss,

Planing and Shaping

Planing metal with a machine tool is a process
somewhat similar to planing wood with a carpen-
ter's hand plane The essential difference lies in the
fact that the machine tool is greater in size, that
it is not portable,and that the cutting tool remains
in a fixed position while the work is moved back and
forth beneath it (Fig,k 2-2)¢ Planers are usually lar=
ge pieces of equipment,sometimes large enough to
handle the machining of surfaces 15 to 20 feet wide
and twice as long? A shaper differs from a planer,
in that the workpiece is held stationary and the
cutting tool travels back and forth,

Slotting is an operation similar to the operation
performed on a shaper, Slotting, however, is perform3

ed vertically, Slotters,or vertical shapers, are used

e 9 %
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Fig. 2-2 Planing

principally to cut certain types of gears (Fig,2-3).

Broaches may be classed as planing machines,
The broach has a multiplicity of cutting teeth,each
cutting-edge a little higher than the one before and
graduated to the final size requireds, The broach is
pulled or pushed over the surface to be finished It
may be applied internally,for example, to finish a

Workpiece feed Tool travels
up and down

Hand feed

Fig. 2-3 Slotting B
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