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length.  A piece is “broken cut,” therefore, and the object is drawn full size.
The methods used to indicate this are termed “conventional breaks.” Figure 86 shows
some of the most common of these.

FIGURE 86.  CONVENTIONAL BREAKS.

5. Shop Terms--Drilling, Reaming, Counterboring, and Countersinking

Drilling, reaming, counterboring, and countersinking are very common machining
operations that are called for on a drawing by a drawing note.  Each operation is
defined in the following subparagraphs and illustrated in figure 87 (on the
following page).

a. Drilling.  Drilling is a machine operation that produces holes.  The bottom of
drilled holes are drawn to a 30°-tapered point as shown in figure 87, view A.
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FIGURE 87.  DRILLING, REAMING,
COUNTERBORING, AND
COUNTERSINKING.
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b. Reaming.  Reaming is a machine operation that smoothes out the surface of a
drilled hole.  From a drawing standpoint, reamings are drawn the same way that
drilled holes are drawn.  The call out notes, however, are different as shown in
figure 87, view B (on the previous page).

c. Counterboring.  Counterboring is a machine operation in which part of a drilled
hole is redrilled to a larger diameter (figure 87, view C).

d. Countersinking.  Countersinking is a machine operation in which a drilled hole
is redrilled to produce the tapered shape shown in figure 87, view D.  Countersinks
are usually made at 82°, but they may be drawn at 90° (45° on each side).

TABLE 1.  ABBREVIATIONS.
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TABLE 1.  ABBREVIATIONS (CONTINUED).
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TABLE 1.  ABBREVIATIONS (CONTINUED).

6. Abbreviations

When working in shops and with blueprints and shop drawings, you will be exposed to
a great number of abbreviations.  It is important that you understand what each of
these abbreviations represents.  The abbreviations are contained in table 1 (on the
previous 3 pages).

7. Conclusion

This concludes our discussion of shop terms, abbreviations, and dimensioning
elements.  In the next task, we will interpret a shop drawing.
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LESSON 1

DRAFTING AND SHOP DRAWING FUNDAMENTALS

TASK 5. Interpret a shop drawing.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within one hour

REFERENCES

No supplementary references are needed for this task.

1. Introduction

In the previous four tasks, we covered a great deal of information concerning
drafting, shop drawings and blueprints.

As a repair shop technician, you will be required, from time to time, to interpret
shop drawings and blueprints, not only to enable you to explain and teach lower
ranking personnel, but also to enable you to brief higher authority on the status
of work within the shop.  In this task, we are going to cover production drawings
and interpret a shop drawing.

2. Production Drawings

Production drawings are used to aid a craftsman in the manufacturing of an object.
They are generally either detail drawings or assembly drawings.  A detail drawing
usually presents only one object.  An assembly drawing presents several objects
together.
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It is sometimes difficult to realize that the picture portion of a drawing is only
one part of the total finished drawing.  The title block, revision block, and
drawing notes are just as important as the picture portion, and often they are just
as time-consuming to prepare.

a. Assembly Drawings.  Assembly drawings show several objects joined together.  An
assembly drawing must include all information needed by the craftsman to correctly
assemble the parts.  They do not usually include specific object dimensions which
are necessary for assembly.

Figure 88 (on the following page) illustrates an assembly drawing.  Each object is
identified by part number, but it is not dimensioned.  Hidden lines have been
omitted to make the drawing easier to read.  This is not always possible,
especially for assemblies that contain internal parts.

If any specific operation is to be performed by the assembler, it must be noted on
the assembly drawing.  For example, if several parts are to be joined together by a
bolt, the bolt hole should, if possible, be drilled during the parts assembly to
ensure that all the parts align properly.

Assembly drawings sometimes reassign new part numbers to the various component
pieces that make up the assembly.  Assembly numbers are usually one or two digit
numbers (1, 2, 3, 14, 22, etc.) and are added to save printing the larger, more
complicated part numbers on the assembly drawing.  If assembly numbers are used,
include them in a column in the parts list next to and to the left of the part
numbers.

b. Detail Drawings.  Detail drawings are used by the craftsman to produce a
finished object.  They are a set of instructions that should include all
information necessary for the complete and accurate manufacture of the object.
They should include, among other things, a complete size and shape definition of
the object; the material from which the object is to be made; all necessary
information on the treatment of the materials; surface finish requirements;
references to applicable specifications; any necessary inspection information; and,
if necessary, instructions for handling the finished object.  Figure 89 (on page
102) illustrates a detail drawing.
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FIGURE 88.  AN ASSEMBLY DRAWING.
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FIGURE 89.  A DETAIL DRAWING.

c. Composition of a Drawing.  Shop drawings are divided into several areas and
blocks.  In the following subparagraphs, we will discuss these blocks and areas.

(1) Title Blocks.  The title block of a drawing contains the title of the object,
the part number, the company name and address, and signatures of the engineers and
draftsmen who prepared the drawing.  It may also include customer order numbers,
tolerance specifications, signature blocks (for various approval signatures), and
the drawing scale.  Figure 90 (on the following page) illustrates the title block.
Title blocks are located in the lower right-hand corner of the drawing.
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FIGURE 90.  AN EXAMPLE OF A TITLE BLOCK.

(2) Parts List.  A parts list is a listing of the names and numbers of parts
called for in the drawing.  It may also include material information, stock size,
manufacturing quantity, finishing specifications, weight calculations, and so on.
Figure 91 illustrates a parts list.

FIGURE 91.  AN EXAMPLE OF A PARTS LIST.

(3) Revision Blocks.  A revision block is a listing of all changes that have been
made in the drawing.  It should include a description of the change, the date the
change was made, where the change is located on the drawing, the draftsman’s
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initials, and any necessary approval signatures.  Revision blocks are usually
located in the upper right-hand corner of the drawing.  Figure 92 illustrates a
revision block.

FIGURE 92.  AN EXAMPLE OF A
REVISION BLOCK.

FIGURE 93.  AN EXAMPLE OF ZONED DRAWINGS.
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(4) Drawing Zones.  Large drawings are divided into zones similar to those used
on a map.  Letters are used to define the horizontal zones and numbers are used to
define the vertical zones.  Figure 93 (on the previous page) illustrates a zoned
drawing.  Zone numbers are usually written in boxes with the letter over the
number.

(5) Drawing Notes.  Drawing notes are written instructions that are included as
part of a drawing.  They are written because they cannot be drawn (for example,
heat treating or finishing instructions).  Figure 88 (on page 101) includes a note
that defines the torquing requirements of the assembly.

d. A Drawing Detail.  A drawing detail is a special kind of partial drawing.  It
is used to enlarge a specific part of a drawing that is too small or too
complicated to be completely understood if only shown in its actual size.  Figure
94 is an example of a drawing that includes a drawing detail.

FIGURE 94.  AN EXAMPLE OF A DRAWING
DETAIL.
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There is no rule for the draftsman to follow concerning the use of a drawing
detail.  It is up to him to determine whether or not a drawing detail will help
clarify any particular area.

e. Drawing Scales.  Drawing scales are used because some objects are too big to
fit on a sheet of drawing paper and others are so small that they could not be seen
on a drawing.  House drawings, for example, are drawn at a reduced scale.
Electronic microcircuits are drawn at an increased scale.

Figure 95 shows one full-sized and two scaled drawings of the same square.  Note
that the scale used is clearly defined.

FIGURE 95.  AN EXAMPLE OF DRAWING
SCALES.

The scale note 1 = 2 means that every 1/2 inch on the drawing is actually 1 inch on
the object.  In other words, the drawing is one-half the size of the true object
size.  Similarly, the scale note 2 = 1 means that 2 inches equal 1 inch; thus, the
drawing is twice as large as the actual object.  The note 1 = 1 means that the
drawing is the exact same size as the object.
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3. Conclusion

This concludes this subcourse dealing with the principles of drafting and shop
drawing.  In this subcourse, we covered orthographic projection theory, freehand
drafting, drafting instruments, the fundamentals of geometric construction, the
theory and fundamentals of pictorial drawings:  oblique and isometric, shop terms,
abbreviations, dimensioning elements, and interpreting a shop drawing.

Immediately following this task is a practice exercise.  This practice exercise was
designed to test your retention of the material presented in this subcourse.  When
you feel you have sufficiently mastered the information, turn the page and take the
practical exercise.
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PRACTICAL EXERCISE 1

1. Instructions

Successful completion of this exercise provides indication of success in this
subcourse.  On a blank sheet of paper write down the answers to the questions that
follow.  Then check your answers against those provided on the answer page
following the questions.

2. Requirement

a) Name the six orthographic views.

b) How many classes of sketches are there?

c) What is a T-square used for?

d) A protractor does what?

e) What is the geometric way of finding the center of any line?

f) Isometric drawings may be dimensioned by using either the _ _ _ _ _ _ _ _ _ _
or _ _ _ _ _ _ _ _ _ _ system.

g) What makes it very easy to transfer information from the orthographic front
view to the oblique front view?

h) Briefly explain the uses of the three types of lines associated with
dimensioning.

i) Explain the coordinate system of dimensioning.

j) What do phantom lines show?

k) A sectional view allows you to look _ _ _ _ _ _ _ _ _ _ _an object shown on a
shop drawing.

l) Briefly describe the two types of production drawings.
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

a) The six orthographic views are:

(1) top view

(2) bottom view

(3) right-hand side view

(4) left-hand side view

(5) front view

(6) rear view.

b) There are two kinds of sketches.

c) A T-square is used as a guide for drawing horizontal lines and as a support for
the triangles.

d) A protractor measures angles.

e) The geometric way of finding the center of a line is bisecting.

f) Isometric drawings may be dimensioned by using either the unidirectional or
aligned system.

g) It is very easy to transfer information from the orthographic front view to the
oblique view is because of the 90° relationship between the left-hand axis and
the vertical axis.

h) The three types of lines associated with dimensioning are:

(1) Extension lines, which are used to indicate the extension of an edge or point
to a location outside the part outline.

(2) Dimension lines, which show the direction and extent of dimension.

(3) Leader lines, which are used to direct an expression in note form, to the
intended place on the drawing.  The leader line should terminate in an
arrowhead or dot.
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i) The coordinate system is a dimensioning system based on the mathematical x-y
coordinate system.  It is usually only used to dimension an object that
contains a great many holes, for example, an electrical chassis.

j) Phantom lines show the possible alternate positions of moving parts.

k) A sectional view allows you to look inside an object shown on a shop drawing.

l) The two types of production drawings are:

(1) Assembly drawings show several objects joined together.  An assembly drawing
must include all information needed by the craftsman to correctly assemble
the parts.  They do not usually include specific object dimensions which are
necessary for assembly.

(2) Detail drawings are used by craftsman to produce a finished object.  They are
a set of instructions that should include all information necessary for the
complete and accurate manufacture of the object.
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REFERENCES
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REFERENCES

The following documents were used as resource materials in developing this
subcourse:

FM 5-553
ST 9-166
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