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Unit One Fundamentals of Manufacturing Techniques

M HE B AR TR

Lesson 1 Machine tools
# A

1.1 The Engine Lathe EiBZEER

Lathe size is determined by the swing and the length of the bed
(Fig.1-1-1).The swing is twice the distance from the live center point
of the spindle to the top of the bed, or the largest diameter that can be
turned over the ways of a lathe . For example,a 10-in. lathe will tumn a 10-
in. diameter workpiece over the ways, but not over the carriage cross-feed
slide . Sometimes two numbers are used to indicate swing, such as 17-12.
The 17-in. swing would be over the bed and the 12-in. swing over the
cross slide,

The length of the bed includes the part the headstock rests on. It
determines also the distance between centers. A typical size might be a 3-
foot bed with a distance of 23 in. between centers. Lathe beds are offered
in many different lengths for each available swing size.

A lathe should have a swing capacity and distance between centers
that is at least 10 percent greater than needed to do any job that may be
required . Standard lathes come in a variety of designs and styles and may
have a swing changing from about 9 to 53 in.They are generally classified
as small, medium swing, and heavy duty.

The bed is the base or foundation of the lathe. It is a heavy, rigid
casting made in one piece.It is the “backbone” of the lathe and holds or
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B— Distance between centers

C — Length of Bed

D —Radius (one half of swing)
-

Fig.1-1-1 Size is indicated by swing and
the length of the bed

supports all the other parts.Located on the top of the bed are ways. More
expensive lathes have a combination of V ways and flat ways. Less
expensive lathes have flat ways only. Construction of ways varies according
to the make. Some builders use ways made of hardened steel that can be
replaced if necessary. Others use flame-hardened ways that are an integral
part of the bed section.

The headstock assembly is permanently fastened to the left end of the
lathe. Tt contains the headstock spindle, which is rotated by gears or by a
combination of gears and pulleys. The spindle holds the attachments
which, in turn, hold and tum the workpiece. Spindles come in several
quality ratings and are supported in headstocks by three to five bearings.
Since the accuracy of the work done on a lathe depends on the axis of
rotation of the spindle holding the workpiece, the spindle and all its
accessories must be built and assembled with the greatest possible care.

The tailstock can be moved along the bed ways and clamped in
position. It consists of two castings or main parts. The lower part rests
directly on the ways, and the upper part rests on the lower part. Adjusting

. 2 .



screws hold the parts together. The upper casting can be moved toward or
away from the operator to offset the tailstock for taper tuming and to
realign the tailstock center for straight turning. The tailstock spindle moves
in and out of the upper casting when the tailstock handwheel is tumed.
This spindle has a taper hole into which the dead center or other tools
such as drills and reamers fit. Only tools having the same taper as the
tailstock spindle should be placed in the spindle hole. To remove tools
from the spindle, it is only necessary to back up on the handwheel until
the spindle end is nearly inside the casting. The end of the screw that
moves the spindle loosens the taper shank so it can be removed.

The carriage consisting of the saddle and apron is the movable part
which slides between the headstock and tailstock. It controls and supports
the cutting tool.

1.2 Drilling Machines 455K

Cutting round holes in metal stock is one of the most common
operations performed in the machine shop. Very few metal pieces go
through a factory without having holes drlled in them. Later operations are
often located by referring to these holes. Drilling machines are used to
produce most of these holes. They are also used in operations such as
reaming, boring, countersinking, counterboring, and tapping
(Fig.1-1-2).

The size of a drilling machine is expressed in one or more of the
following four ways:

1.By the diameter of the largest disk that can be center drilled. An
18-in . drill press, for example, can drill a hole through the center of an
18-in. diameter disk.

2. By the distance the spindle moves up and down.

3.By the maximum distance between the spindle and table.

4.By the distance from the column to the center of the spindle.
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Drilling Reaming

7

Boring Counterboring,

-

NN N

Countersinking Tapping

Fig.1-1~2 The six common operation
that can be done on drilling machine

The principal parts of the drill press are the base (or lower table) ,
column, table, and head. The heavy metal base and upright column have
the table and drill head attached. The drill head consists of the main
operating parts, including the speed and feed mechanisms, the motor, the
spindle, and the quill.

There are several types of mechanisms used to control the speed of a
drilling machine. The simplest arrangement utilizes a belt for transferring
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power from a four-step, five-step, or six-step V pulley located on the motor
to a similar pulley attached to the drill press spindle. To increase power on
some belt and pulley machines, a countershaft drive is sometimes added.
Another mechanism used is the variable-speed pulley, which makes it
possible to change the machine’ s speed without stopping it. In fact, the
speed must only be changed while the machine is rurming. Pulleys of a
variable-speed drive are made of two parts having V-shaped sides. By
means of an adjusting screw attached to a crank wheel, one side of the
driver pulley may be opened or spread apart. As it spreads, the belt moves
inward toward the smaller diameter, producing slower speed in the driven
pulley that has closed to make a larger pulley. As the sides of driver
pulley are brought together, the belt is forced outward toward the larger
diameter. This increases the speed of the driven pulley that opens to make
the smaller pulley (Fig.1-1-3).

1 -

—TE 1

Fig.1-1-3 Variable-speed drive

N |

The feed on most drill presses is hand controlled with a hand-feed
lever. An automatic power feed attachment is available for some drill
presses.

The spindle, which rotates and moves the cutting tool up or down,
may have either a taper hole or a threaded end. Small drill presses usually
have a threaded or short taper end on the spindle for attaching a drill
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