































































































































































































































































































PRIN. OF DRAFTING AND SHOP DRAWINGS — OD1641 — LESSON 1/TASK 4

length. A piece 1is “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 1is
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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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.

Addendum......+ cvuuvesersreaa0.. ADD. Chamfer....seeseescesenss.. CHAM
Alteration......es1000cuarae0s:.. ALTN Chord....vvieeos1evevsoaenss CHD
Aluminum....csveveneeereasaress AL Clreld.einiacssinnnesassses CIR
American Standard...... ++vssr.»+ AMER STD{Circular pitch............. CP
American Standards Association. ASA Cold-rolled steel.......... CRS
American wire gage............. AWG COMPANY:«cstsvsrssanaraasse CO
Appendix.....c. . 00 ivacnnsensss APPX Concentric......c.vuu0ssa:s COMC
Approved....cieses0rcuvseransss APPD COpPPBr..ccttssaseissansseas Cu, CO
Approximate.............i0es... APPROX (COFreCt...:istseavesesss1a... CORR
Arc weld. ... s ievasstassnaansses ARC/W Counterbore..........c.02... CBORR
Ared. . .cieseessensnsrensnsnssss A Counterdrill............... CDRILL
Assemble.......c.vicievereesse. ASSEM Countersink......:cccv:0... CBK
Assembly... v veseres0reaeassas ASSY Crose section........cce.-. X~BECT
Att-ﬂch..----. LI L I I N I B B IR N B BN R R ATT Decml..'ll.litl..l....l.l Dm
Auxiliary.....cvveiiennnnenee.. AUX Degree......svssssrass00s00 (*)}, D
AVerage.....cccretsessnrnaassss AVG Department......veses4++... DEPT
Babbitt..Ol.t-I.lI.'l.llll..i.l BAB Design..I.illl.l"..i.l‘..‘m
Ball bearing.....+.e00::424:4+. BB Detail.....ccovi0ss000s0ecse DET
Bearingl'llttll.l"llll'.l.l.l. BRG Dlagonal'li.ll.l.l.'l."l.. DIm
Between centers..........ss.+.. BC Diameter...c.ceeesceescsssas DIA
Bill of material........cvs.0.. B/M Diametral pitch.....+ev.... DP
Blueprint........ seeresseasesses BP Distance......ssess100sss+. DIST
Bolt circle...........s.c.cvs-. BC Draftsman....ccecsrs+02.... DPFPSMN
2T e & o) 1. T ..e... BOT Drawing.......cevvvuvnees.. DWG
Bracket......v.csvuas2:202a:34s2+ BRKT Drill.....s.svees8+0ss0:2.- DR
BrasSS...eis0ase0ss2anssss0s1s00+ BRS Drive fit......¢c0u0020::., DPF
Break..:vsrersns0ensareeseaanss BRK Drop forge......csu0vvee00s.. DF
Brinell hardness............... BH EACN. . ssveossesansacsssesss EA
Broach...ccosvseavsvsasssasasss BRO Electric. vsvevssonsssaness ELEC
Bronze.......:ive0seseerasnvsssss BRZ Engineer..........c.c...... ENGR
Bushing..c.eesveseneaesceenasss BUSH, Equal......co0evecessessaes BQ

CAp BCrew....v:es020esevessas.. CAP SCR |[External.......vves0200s220+ BXT
Carburize........c.ieneeveess.. CARB Extra hoavy....cc00i00022:. X HVY
Case-harden......cs+424s+24:2.. CH Fabricate......cees00000... PAB
Casting.........iviveseseereas. CSTG Far slde......cc00000s00e:0 F8
Cast 1ron.......civiieinnnavaes CI Feel......co0vvenasncanesss ("), P
Castle nut......c.cev0nveeusses CAS NUT |FillOt..vvueoviocsssessnnse FIL
Cast steel........ccovivvensses C8 Fillister.....cveva0sasves. PIL
center..l.'l"l'l'.l.lll.l’l.l- CTR Finishll.l..‘...l‘l‘llIIQ.. rIu
Center line.........cccvvvwsses CL Finish all over............ FAD
Center to center.,..i.vie0vvs.:.o°C to C |Pitting.veesscesevcanssasss MG
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TABLE 1. ABBREVIATIONS (CONTINUED) .

Flange......cv.... FIG On CONter....oieennnesasas cererenrarens oc
Flat head...... ..» FH Original.....cceececennsescnscsncanss ...+ ORIG
FoOL.....coucuannn {'), FT {Outside diameter..........cocutunecesann oD
Forged steel...... FST Outside radiuS...c.ovavesorne esesaenereass OR
Forging......c..-. FORG Over-all.........oveieennnns P - §
Foundry.....v..... FDRY Parallel......cveuv0ss reresnrans sr1+s0se2e PAR.
Gage..scvaeas cisse GA Part.......... Seirsersenarsesassasan +s+ PT
Galvanize......... GALV Pattern......cocctneiscrrcansanncsens ..+ PATT
Girder........:1... G Perpendicular.....c.c.icicnveeccesisecrerss PERP
Grade....... ceanaes GR Piece..... ereeensensacnrersenne freeseaan PC
Grind............. GRD Pitch......... B 4
Half round........ H RD Pitch diameter.......c. vt innnnsnnnn PD
Hard drawvn........ HD PlastiC...itniensceansanssnsananns «sssnress PLSTC
Harden............ HDN Point.......... sevetrscsssnsssasessrasas PT
Head.....cc0c0en .. HD Quadrant......ccceciteresoanrsesasessronas QUAD
Headlesg8.......... HDLS Quantity........... essrerrenas esssssesass QTY
Heat-treat...... .. HF TR Radial........occ.. e sscresaceensrsenns RAD
Heavy.wvvses0ses.. HVY Radius.....c.vaeeenee T
Height............ HGT REAM. ¢ oo v vvvnncencnanonnnnsescoaaceneness RM
Hexagom........... HEX Recommend....... sreserens st esesarsenns . RECM
High-speed steel.. HSS Rectangle.....ccsesesnssenorasens sv+ss+4:+. RECT
Horizontal........ HOR Reference..... cetaaeea veserssesesassssss REF
Hot-rcolled steel.. HRS Required......iciecenencnsiscasessenasss ROD
Inch..... seseraee « ["), IN,[Revise........cvenenenn nesvensrrennsnas REV
Inside diameter... ID Revolutions per minute......reereecss... RPM
Internal........ .. INT Right.....iiiiiieriannnnns seesrseseraann RT
Intersect......... INT Right hand.......c.ccvucvevesnsvsesseass RH
IroNneeesenssereenss I RiSer...uiiveeiiiniiencnonnss sisaseasens . R
Key.cvvensseesnaes K Rivel......vvienvsvennacas ceressraranes . RIV
Keyseat........... KST Rockwell hardness.........ccssetetaenenas RH
KeywayY...vovrre2+.. KWY ROUGhe:vsvusssesescrsssasnnsnsasssansessr RGH
Left hand......... LH ROUNA..c.cueivesssenssonasssansocassneses RD
Length............ LG Sand blast............ e rer e an ceeseas SD BI,
Length over all... LOA SchematicC...ccivveenoncncns asussraeans .- SCHEM
Light............. LT SCIeW. .. it it ittt et SCR
Line.............. L Section.......... sesresanes cavecrensense SECT
LONg:.ceeesecneesae LG Semifinished.........cciecisevsesieeses.. SF
Longitudinal...... LONG Series...... . ciiiiiiiiitaaneastieasinan SER
Machine..,........ MACH Setscrew....... ceeneinas tetensecsenanane ss
Machine steel..... MS Shaft. ... ...t iiieitsnnaniaennsans SFT
Male and female... M & F Sheet......... ceeenen seessesnseraerenses SH
Malleable iron.... MI Shop order.................. et ranenaan So
Manual......... ... MAN. Society of Automotive Engineers......... SAE
Material.......... MATL Specification....... . ettt iiieeniaa.. SPEC
Maximum........... MAX Spherical........ciiiiiniiennenriennncnns SPHER
Mechanical....,... MECH Spot faced..... e ceessttiasasnaans SF
Metal............. MET. Spring........ teraenen seesann craenasaa .. SPG
Minimam........... MIN Square.............. cevesrarstiransesess SO
Minute............ ('), MIN|Stainless steel.........ciusevssssarsess SST
Miscellaneous..... MISC BtaAMP..crcienersinesennnnn cercasersarens STP
Model............. MOD Standard.......cciticrersenssccrcssssess STD
National.......... NATL Steel....... ceacesteerennn v tes+ess2.. STL
Near side......... NS Steel casting.... v vevnnarencensiocaanas STL CS
Nominal.......... » NOM StoCK.....icvnianscnnsnns ceererer e an STX
Not to scale...... NTS Straight....vecevereceiseroscasassassrss STR
Number............ NO. Structural....c.ocieeiincncnrsaraananerns STR
Obsolete.......... OBS Substitute........ 0 ciiieiensacaan s . SUB
Octagon........... OCT S £ 5 o5 - T T . SUR
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TABLE 1. ABBREVIATIONS (CONTINUED) .

Symbol.....s000... SYM Typical.....c.evrecncaarenses TYP
Symmetrical....... S¥YM United States Standard....... USS
Tangent......«.... TAN. Vertical......e.vveeveeses... VERT
TAP@L.s+e201+2++:- TPR Volume......ecevveeeceaces--s WOL
Te€.+t2e02s1s20ses T Washer......es¢s000s10e0e1+++ WASH.
Thet is........... IE Weight.....ivavesvasesssensas WI
Thick....ev:ee.... THK Width. .. vevvsonnannconnssses W
Thread............ THD Hire. . veeiteecasnesensannescas W
Threads per inch.. TPI Wood. .. i.vesvaernsnncsernsaes WD
Tolerance......... TOL Woodruff......cooi0vvsvesess. WDF
Tool steel........ TS Wrought iron....sseseieesesss WI

Tooth..eeseneasess T

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 Dblock, revision Dblock, and
drawing notes are Jjust 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 1lines have been
omitted to make the drawing easier to read. This 1is 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 wvarious 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 1is 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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AN ASSEMBLY DRAWING.

FIGURE 88.
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FIGURE 89. A DETAIL DRAWING.

REVISIONS

NO ] BY | CHANGES
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c. Composition of a Drawing. Shop drawings are divided into several areas and
blocks. 1In 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 Dblocks (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.

/-TITLE INSERTED HERE
TOLERANCES OMN MACHINE DIMENSIONS

UNLESS OTHERWISE SPECIFIED / CRAWN - SCALE
FRACTIONAL DIMENSIONS |  # 132 APPV'D Brm
AMNGULAR DIMENSIONS t Y DATE PATT .
SURFACE 5INiSHES 125y

CORNERS 1732 R OR CHAM ATWOOD & MORRILL CO.
AJ;u::%n:i:aw:ss snc:;o SALEM, MASS

(2) Parts List.

A parts list 1is a listing of the names and numbers of parts
called for in the drawing. It may also include material information,
manufacturing quantity,

finishing specifications,

stock size,
Figure 91 illustrates a parts list.

weight calculations, and so on.

FIGURE 91.

AN EXAMPLE OF A PARTS LIST.

5025-02 | 3.1 CLIP

o6 </ TXx6.0 7075-T6
JO2S - Q/ / BRACKET 226520 STL
PART NO {QTY |DESCRIPTION STOCK SIZE | MATL

(3) Revision Blocks.
made in the drawing.

A revision block is a listing of all changes that have been
change was made,

It should include a description of the change,

the date the
where the change is located on the drawing,

the draftsman’s
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initials,

and any necessary approval
located in the upper right-hand corner of the drawing. Figure 92

revision block.

signatures. Revision blocks

are usually
illustrates a

FIGURE 92. AN EXAMPLE OF A
REVISION BLOCK.
REVISIONS
NO | BY | CHANGE

/ J65%

MATL WAS CR STEEL

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 1in Dboxes 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.

SEE DETAIL A

/ - 50
/ i \ —ad 25 |
: rT_ . 3.25 ~75
NG
Al 262 t
F - — T—=
LM ! )
1.62 it
- {
e 125.] 62 DETAIL A

SCALE: 2-1
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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.

L
L L L
Pum— vt [ o

SCALEz2-1 SCALE: 1=1 SCALE: 1-2
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 1is 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 wuses of the three types of 1lines 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.

1) Briefly describe the two types of production drawings.
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PRINCIPLES OF DRAFTING AND SHOP DRAWING — OD1641 - LESSON 1/PE 1

LESSON 1. PRACTICAL EXERCISE - ANSWERS

The six orthographic views are:

top view

bottom view
right-hand side view
left-hand side view
front view

rear view.

There are two kinds of sketches.

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

A protractor measures angles.
The geometric way of finding the center of a line is bisecting.

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

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.

The three types of lines associated with dimensioning are:

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

Dimension lines, which show the direction and extent of dimension.
Leader lines, which are used to direct an expression in note form, to the

intended place on the drawing. The leader 1line should terminate in an
arrowhead or dot.
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i)

J)

k)

1)
(1)
(2)

110

The coordinate system 1is a dimensioning system based on the mathematical x-y
coordinate system. It 1is wusually only used to dimension an object that
contains a great many holes, for example, an electrical chassis.

Phantom lines show the possible alternate positions of moving parts.

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

The two types of production drawings are:

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.

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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