A Concise Introduction
to Engineering Graphics
Including Worksheet Series A

Sixth Edition

Timothy J. Sexton

\J :
A"’c Better Textbooks. Lower Prices. g} Lﬁ%ﬁgg&gg&&

PUBLICATIONS Www.SDCpublications.com


https://www.sdcpublications.com

Visit the following websites to learn more about this book:

Publications

SPe | amazoncom | Googlebooks | BARNESCNOBLE



https://www.sdcpublications.com/Textbooks/Concise-Introduction-Engineering-Graphics-Including/ISBN/978-1-63057-278-5/
https://www.amazon.com/gp/product/1630572780?ie=UTF8&tag=sdcpublications&linkCode=as2&camp=211189&creative=374929&creativeASIN=1630572780
http://books.google.com/books?vid=ISBN1630572780&printsec=frontcover
http://www.barnesandnoble.com/s/1630572780?dref=1&keyword=1630572780
http://www.tcpdf.org

Table of Contents

Table of Contents:

TADIE Of COMIEMLS: ...ttt ettt ettt bttt b ettt b e nae ettt ettt et et sae b nbeene e i
TADIE Of PrOBDICIIS: ...ttt ettt ettt ettt b e e h ettt et vi
TOACHING RESOUFCES: ...ttt ettt e et et ettt e e e e e e et e et e et et eae e em e ee et e et enteenaenneeneees vii
(3 F:1 o) <) S OO OSSOSO RUPUPR 1
Sketching Techniques & MAtErIQLS ...............c.cccoueviriiiiiiii ittt 1
EQUIPIMIEIIL: ...ttt ettt et e et et e bt e se et e emaesneessee st enseesseanseessenseenseenseenseensesneesneeseenseanseans 1
N8 e T Ty A 5 o OO O OSSR 1
Sketching Arcs and CIICLES: .......ooiuiiiiiieiie ettt sttt ettt et e atesb et e b e e beenteeaeesaeenee 2
SKEICHING 10 SCALE: ...ttt ettt ettt st h e s bt e bt et e st e e st e eb e e bt et e e beenbeemeesneenaee 3
DIafting MateTialS: .....cocuvieeiieiiieeie ettt ettt et e ettt e st e ettt e stae e taeessbeesseessseessseessseeasseessseensseessseensseesnsesnsss 3
o1 0T RSP SRPSPRROR 3
PONCIL LRAM: ...ttt ettt e bt ettt e a e e bt e e bt e bt e bt e bt e et e sbee bt e bt enteenteea 3
(3 F:1 o) <) OSSOSO PRSP 5
0 T I B T <SOSR 5
(3 F:1 o) <3 S OSSOSO PRUPR 7
MUILIVIEW DFAWING ...ttt ettt et ettt et e et e et e et et ettt et e seeenaeeeeeneeenes 7
The ENgine of INAUSLIY . ..couiiiiiiiiieee et ettt st sttt ettt e a et e bt e b e esbeemeeseeenee 7
O1thographiC PrOJECTION: .....eeiiiiiiiiiiitie ettt ettt ettt st sb ettt e a e st e st et e enbeeseesseenee 7
The Six Plastic P1anes 0f ProOJECHION: ......ccciiiiiieeiiie ettt et et e et e st eeveesteeesbeesnbeeessaesnseessseesnseesnseess 8
22D PIANES: ...ttt ettt h e b e bt b e ee e et e h e bt e bt et e ea bt bt e bt e bt e bt enbeenbesneeneee 9
B o) il o 1 TSP 10
INOTINAL PIANES: ...ttt ettt et b e bbbt bt et et e b bbbt ebe et ene e 10
INCHNEA PIANES: ...ttt ettt ettt et bbbt et e a b et et et sae bt bt eaeeneennen 10
L0 10) FTa LTV Ut PR SSRSRS 11
SINGIE CUIVEA SUITACES: ....vieiieiieieeie ettt ettt et et e st e st e st et e easesssesseeseenseensasasesnnesseenseenseansenns 11
LiNE AN SUITACES! ... ettt ettt ettt b e st be et et ae st b e sbe b st ene 12
CATCLES V8. EIIIPSES: .ureeutieiiieeiieiiie ettt sieeetee et e et e s teeeiteesateeeabeesabeeesseesnsaessseesnsaeasseesssaeasseesssaensseesssaensseesnseensses 12
Fillets and ROUNAS: ........ooiiiiiiieieeee et ettt st st a ettt et e at e eb e b e e b e e beemaeesaesaeenae 13
Fillets and RoOUNAS 1N CaSTNES: .....veeiuiieriieeitieeriie et esteereeesiteestteetteeteeesteeetaeesseeessaeeseesnsaeeseesnsseesseesnsseessessne 14
Forming Fillets & Round Using Bended Metal: ..........ccoooiiiiiiiiiiiniiici e e 15
3-D ParametriC IMOAELS: ......coouiiiiiiieiieeie ettt ettt b ettt et st he e bttt et ea e ea e b e beenrean 16
Intersecting Surfaces Using Fillets, Rounds, and RUNOULS:...........cccoiiiiiiiiiiiiniiii e 16
Rounded Shapes Intersecting CyINAEIS: ..........ccieriieiiieiieieeiesiestee ettt e e staesseeseeseensesnnenes 17
Intersecting Planar SUITACES: ........ccuiiiiiiieieciet ettt ettt e b e e tesaesseesseenseenseenseensensaenseensenn 18
F N T4 (0 3 1o Yol 3RS 18
ConventioNal EAZES: ......cviiiiiiiiieiieie ettt ettt e st et e b e et e et e e ae e neeene e st enteenbeenbensaenseenrenn 18
3™ Angle vS. 150 ANELE POJECHON: .....ovcvivieieiieieeeeeee ettt ee ettt ss ettt ettt eaeas s s eseseteseteaeseseeneens 19
(03T o3 USSP 21
LSOMGITIC DFAWIRIG .....ceeiiee ettt ettt ettt e a e bt ettt e s bt e s et e sttt e ateesebeesateensbeannnee e 21
Why ISOMEIIIC DIAWINE? ..c.eeiiiiiiiieitieieee ettt sttt et st b e st be ettt s b b sbe bt et enn e 21
ISOMELIiC Projection TREOTY .. .ccuiiiiiiiiiiiieiiectete sttt sttt ettt s b et naen 22
Constructing an ISOMELric SKECR: .......coiiiiiiiiiiiir ettt s 23
Isometric Drawing vs. ISOMEtriC ProjeCtioN: .......cceiiiiiiiieiieiieie et 24
Inclined and ObIQUE SUITACE: .......cccuiiiiiiieiie ettt e e e st e e s e e ssbeesbeessseesssaensseessseessas 25
ISOMELIIC CIrCles AN ATCS ...ueiiiieiiieiieeeie ettt ettt et b et e b et st e saeesbeenae e bt enteentesbeenbeensean 26



Table of Contents

ApProximation METHOM: .........oeciiiieieii ettt st e st e st et e enteeneeetee st e e seenseenseennesneenneenseenns 27
Sketching an ISOMELIIC CIrCLE: ......ciiiieiieiiee ettt ettt e st e et et e enseensessaessaeseenseensesnnas 28
ISOMEtriC EIHPtICAl TeMPIALES:...cc.uiiitieeiieiiieeiieeiteetee st e et et e et e s teesbeesbeessbeessbeessseesnseassseesnseesnseesnseessseenns 29
ISOMELTIC TITEGUIAT CUIVES: ..eiiuviieiiieiiieeiiecieeeite et e etee st e et e sbeeenbeessbeeesbeessseesnseessseeanseesnseeasseesnseesnseesnsessnseenns 30

(03F:1 o) ) S OO OSSPSR PRRTRRPRRRRPPO 31
LIRE TYPOS ..o e ettt 31
DIaWing LiNE Ty PeS: . cecueeuieiieieeiiestiesteeiteetestesttestteteaeteestesseeseesseansesssesseesseasseanseansessseaseenseensesnsesnsesssesseensennes 31
HICTATCY OF LINES: . iiuiiieiieeiii ettt ettt e e ettt e st eestb e e aaeesbeessaeesbeesssaensseesssaesseesssaensseensseenssean 32
Hidden Line TECRNIQUE: ......c.viiiiieiieeie ettt ettt ettt et e ettt e s eaeetbeessaeessbeessbaessseesssaensseesssaensseensseessenn 33

(] 1:33) 15 o U URRR 35
AUXTIIATY VECWS ..ottt ettt ettt ettt ettt e et e e et e e tt e e ta e e tb e e etb e e ss e e s aseesbeessbeesseessbeasseessbeensseessseensseenens 35
Visualizing a Primary AUXIHATY VIEW: ......ccoviiiiiieiiieiiieeee ettt ettt sve et e e sveessaeessaeesaeesssaessseesssaensseas 35
Full vs. Partial AUXIIIATY VIEWS .....cciiriieiiiiieiiesiienit et eieetestte st eteestesaesstesseesseenseansesssesseeseenseensesnsesnsesseenseenes 36
Type of Primary AUXIIIATY VIEWS .....cccveriiriieiieieeieeiiesite sttt estesttesteense et e sssessaeeseesseenseessesnsessnesaeesseenseenns 37
REVETSE CONSIIUCTION: ....eeeeiiveieeeeieic et e e e et e e e e et e e e et eeeeeaaeeeeeaeeeeeaaeeeeenseeeeenreeeeesreeeeenseessennneeeennneeean 38
SUCCESSIVE AUKIIIATIES ... vveeeeeeieeeeeeee e et ee e et e e et e et e e e e e e e e e e e eeaeeeeeeaaeeeeeaeeeeenaseeeeenneeeeenneeeensseeeennneeeeennnes 38
LD TSTa b BN 4T S RSP SS 39

(03T o3 SR SRRPRURRSRP 41
SCCLIONAL VECWS ... e e et ettt e e ettt e e e e e e e e 4]
Yo 10 Y A TN SRR 41
CUHING PIANE LINC: .. .eiiiiiieiieie ettt ettt et et e st e st e s st e st enseenseesseeseanseenseenseensesnsesneesseenseenseenns 42
SECHOMN LIMINE: ..e.vteiieiieiieii ettt ettt et e st e st e st esteeate et sesseesseenseenseensesseesseesseenseenseenseansenssenseensennsesnsennnas 42
FULL SO IONS: ..ottt e e et e e e e e ettt et e e e eeesataaeeeeeeesestaaeeeeeessennarareeeeessennaraeees 44
(05115 AN T=To15 16) s T OSSR 45
I 1 SN TCTeT 5 Te) o RO 46
REVOIVEA SECUIONS: ...vvvviiiiieiceiiee et e et e e e e e ettt e e e eeeeastaaeeeeeeseeaaaaaseeeeessenssrareeeeessennaaeeees 47
REMOVEA SECUIONS: ...vvveiiiiieiciiiee et ee et e e e e e et b e et e e e eeeeataareeeeeseeaaaeaeeeeeessennsrareeseessennnnaeeees 48
BrOKEN- OUL SECTIONS: ...iiiiiiiiiiiiiieee ettt et e e e ee et e e e e e ettt e e eeeeeseeaataaseeeeesseanasaeeeeeessensaaseeseessennareeees 49
Auxiliary Sections and VIeWIng PIanes: .........cccccverieiieiiieieiiecieeee ettt s 50
F N e 1T BT ()1 TSRS 50
UNSECHIONEA FEATUIES: .....eeiiereeeeeeeee et e et e e e e e e e e e et e e eeaaeeeeeaeeeeeeaseeeeenteeeeenneeeenaneeean 52
CoNVENtIONAL BIEAKS: ......oooiviieioiiie et e e e e e et e e e e e e et e e e et e e e et e e eeaeeeeerneeeanas 53

(03T o3 o SR SRRUTRPSSP 55
MeEASUFEMENE G SCALE. ... ettt e ettt e e e e 55
Full Size MEtric MEASUICIMENL: .........covvieiiereeeeeetiee e et e eeteeee et eeeeaeeeeeaeeeeeetaeeeeeaseeeeeareeeeesseeeeenneeesennneesennneeean 55
FUIL S1Z€ US CUSIOMATY: ....ivtieiieiiestieie ettt ste st ettt eete et e st e st e seesessaesseesseenseanseansessseaseenseensennsesnsesneesseenseenes 55
Yo 11T 55
Yo 1 1< RS 56
Civil ENGINEEIING SCALE:....couiiiiiiiiiiieiee ettt ettt ettt a e b e bt et et e sateseeesaeenaeeneeenee 56
Mechanical ENGINEering SCALES: ... ...eoiuiiiiiiiiieiiieiete ettt ettt sttt et ettt esb e b et e e saee st e saeeneeenee 57
ATCRITECTUTAL SCALES: ..oviiiiiiiiiieeiee ettt e e e ettt e e e e e e e aeeeeeeeseesaaaeeeeeeeseeaaareeeeessennaaeeeeas 57
Y (5w To Tt 1 (<SRRI 58
Bl SCALES ...eiiiiiiieeeee e e e e et e e e e e ————eeeeeaaa————aeeeeeea————ateesaeaa—aaaes 59

CRAPLET D ...ttt ettt h et e bt et s e e s bt e s bt et e e a bt e a et eb e e bt e bt enb e e et e eaeesheenbe e bt enteeneeeneenbeens 61
DIIEISIOMNIIG ...ttt ettt ettt e e e e et ettt e e R ettt ettt ene et 6l
WY DIMEISIONT .....eiviieiieeiiieecie et eete ettt e sttt e sttt estte ettt esaae e sseessaeesseasseessseansseesseessseesseessseesseessseensseensseenssenn 61
Dimensioning Line Types, Terminology, and SYMDOIS: ..........cccceiiiiiriieriieiieerieesie et sve e sve s 61

il



Table of Contents

SPECIAL SYMDOIS: .....eeiiiieeiieieie ettt ettt et et et e e be s aessee s st e st esseeaseessessaeseenseensesnsessnesneeseenseensenns 62
UTIES OF IMIBASUTE! ...ttt sttt ettt sttt st ettt et st b e sb e eb et et et e st b e s bt ebe e st e st et e st e b e sbeebeeaeeneenee 62
Dimensioning StANAArAS: ..........ceeieeiiieiieeiie ettt ettt e e e et e et e e steeetaeeate e taeenraeetaeeaeeeraeeraeenns 63
DiIMENSIONING STALEEY: ....eettetietieiieie ettt ettt ettt ettt et e b e et e te s et e sb e e sbee bt e bt ea bt eaeeebe et e e b e enbeemaeenaesaeenas 63
Unidirectional VS. ATIGNEA: .......eevuiiiieiieiie ettt ettt et e et e e teeestteetaeesaeeestaeeseeessaeesaeensseeseessseenseennes 63
Dimensioning TECRNMIGUES: .......uierieiiiiieiie ettt ertie et eree et eerte et e estteeteeesteeetaeesseeestaeeseesnsaeeseesssseeseessseenseesnss 64
LIN@Ar DIMENISIONS: «..cutiiiiitieitiet ettt ettt ettt et e et e bt e bt et e bt s et e sa e e sbe e bt e et em bt eaeeebeenb e et e enbeenseenaesaeenae 67
ODblIQUE EXLENSION LLINES: ..ueieiiiiiiieeiieiiieeiie et ctee sttt et e et esteeetbeesbeeesbeesssaessseesssaeasseesssaensseesssaensseessseensss 68
ANGUIAT DIMENSIONS: ....ivvivieitietieieeieeitestesttestteteeteesteessesstesseeseenseassesssesseesseenseenssanseanseessenseenseenseensesnsesnsesses 68
Holes and Cylindrical FEAtUIES: .........cvecuiiiiiieieiieie ettt sttt ettt et eeeae st e e sseesseenseennesnnenns 68
ATCS ANA RAGIII ..ottt st b et ea et ettt be s b e s bt e st et et e bbbt bt et ene e 70
Spheres and Rounded Cylinder ENdS: .........ccoooiiiiiiiiienieiee ettt snae e e seeseenne e 71
Rectangular Stock with Rounded Ends: .........ccooiiiiiiiiiieieceeeeee et 71
STOLEEA HOLES: ...ttt bbbttt et ettt b e s bt bt et e bt et be bt bt ebe et enrens 72
L0Cation DIMENSIONS: ...cc.eiitieitietieieeie ettt ettt e b e bt et et e et e sbtesbe e bt e et en bt eateebee et e ebeembeemseenaesaeenae 72
Holes Located About @ Center POINL: .......cocuiiiiiiiiiieiieiieeee ettt e 73
Specifying Machining OPETrations:...........ccerieriieiieierierienteete ettt stee st e et et et eteesteesbe e beebeeaeesaeesbeenseenteenteens 73
Drilling and REAMINE: .......oouiiiiiiiiiieiie ittt ettt st s h e bt et e bt e et sat e eb et e e b e enbeeneeesaesaeenee 74
Counter Bore and Counter STNKS:........oouiiiiiiiiiiiee ettt ettt st s e ettt et ea e sbeesbeenneas 74
CRAIMTETS: ...ttt et s h ettt et ea e e b e e bt e b e e bt em bt eatesaeesbeenbe e bt emteenteentenbe e beenbean 76
KeyWays and KEYSCALS.......cueiieriieiiieieiiestesteett et ettt et et et e bt e seessessaesseesseeseenseensesssesssenseenseenseensesnsesnnenens 76
NECKS AN UNAETCULS: .....eotiiiitiiiiieeitet ettt sttt ettt et b e bbbt e bt et et e besbe b sbeebeeseeneene 77
KIUIINE: .ottt et et et e e et e e ta et e e st e seessesasesseesseenseenseenseenseessenseensaenseensesnsesneennes 78
(03T o 3 o USSP 81
GENEIAL TOLCFANCE. ...ttt ettt ettt e e et et e e ease e e ate e easeeeaeeens 81
IIETOAUCTION: ..ttt ettt b bbbt e a st et b e se e bt eae bt et et et saeebesbeeaeennennen 81
What Determines the TOIETANCE? ......ccuviiviiieiieiierit ettt sttt et teesteenaeesae st eeseenseenseensesnnennes 81
SPECITYING TOLETANCE: ....eevieiieiieieeie e eitestt et et et e et e st e bt eseestesaesseesseanseesseansesssessseseesseensesnsesnnesneenseenseensenns 81
LAY T84T o SRR 82
ANSI Inch Based System of LIMits & FIts .....ccceciieiiieiiieiiieciie ettt ete et eee et eeteeetaeeaeeeeaeeeneenes 82
ISO System Of LIMItS & FitS:...cccuveeciiiiiiieiie ettt ettt et esbe e st e e s beessbeessbeessseesssaensseessseensas 83
IMELTIC Fit SYMDOIS .. .iiiiiiiiieiie ettt ettt e et e et e e beeetteesbaeesseeestaeesseeessaeenseesnsseenseessaeeseesnes 84
TermMINOIOZY REVICW ...c..eiiiiiiii ittt sttt ettt et st e bt e sbe e bt e et eateee e sbeenbeennean 86
(3F:1 o) <) U OO OO TP S SO PRRSSPRRPRRRPONt 89
Geometric Dimensioning and Tolerancing (GD&T) ............ccoocouuiiieiieiiie ittt 89
TIEEOAUCTION: ...ttt et et e a e e b e s b e b e bt et e es b e s ot e sbeesbe e bt emteeateentenbeenbeennean 89
Checking the s1ze 1Mt NVEIOPE: ......oouiiiiiiitieiiiie ittt ettt st st e et ettt et eaeesbeenbeenneas 90
Standard StOCK TEIMS: .....oiuieiiiieiie ettt ettt ettt e b e bt et et e st saeesaee b et enteeae 91
DIALUIMIS: ..ottt et e e e e e h e b e bt et et e et eh e e e bt e bt e et e n e ea e e eh e e bt e b e e bt et e e eaeenae 91
OTAET OF DIATUIMS: ...ttt ettt ettt b e s bbbt ea s et e b e bt sb e e bt e bt ebt et et e benteebesbeebeentennen 93
DIATUIN BXIST vttt sttt ettt sttt ettt et b e st b e sh e eb e st et et st e bt sh e eb e e st e st et e et e e b e e bt e bt esten s et st b e sbe bt et eanenee 95
Features at RES: ..ottt a et ettt et e e s 95
Compound and Coplanar DAtUIMS: .........c..ccuereeriiereerieetestesiertt et eteeteeeaesseesseeseesesaesseesseesseenseenseensesssesseensens 97
Chain Lines and Partial Datum SUITACES:........cciiiiiiiiieieiieciet ettt sttt seaesseeseas 98
Datum Target POINES: ........ccveiieiieiiee ettt ettt et et e e beebesseesseesste st enseenseenseessessaenseenseenseensesnnennns 98
Daattum Tar@et LINE: ....cccuvieeiieiiieie ettt et e et e et e et e et e estaeesteeestaeesseeessaeasseesnsaeenseesnsseeseesnsseenseennes 99
DaAtUM TATEE ATCA: . .eetiieeeieeitieeeie ettt erte ettt estte ettt estte e taeesteeeteeeseeestaeesseesssaeanseesnsaeasssesnsseanseesnsseenseesseeanseesnes 99
Geometric Dimensioning and Tolerancing (GD&T): ..ccouoeiiiiiiiiiieiieee e e 102
Feature Control FTamE: .........ooiiiiiiiiiiet ettt sttt ettt st saeesbeenteenee e 102
Geometric CharacteriStiC SYMDOIS: .....ccuiiiiiiiiieiiie ettt ettt et e e seaeesteeeseaeestbe e saeesaeesnesssseesneenes 103
Modifiers in a feature CONtrol frAME: .......c.ooiiiiiiiiiiiiieee ettt st 104
ANGUIATIEY: o.eeeeieii ettt ettt e et et et et e e et e st ee s e e s e easeessesaeessee st enseenseassees s e se e s e enseenseenneeneenseenteenseans 105

il



Table of Contents

v

PATAILEIISINI ...ttt bbbt bttt et st b e bt bt et ea et b e bbbt bt et et e bt res 106
PerPENAICUIATILY: .. .veiiiiieii ettt ettt ettt e st e bt e e et e est et e e st enseenseeseesseesaeenssenseanseensensaensaanseenseensennnas 107
N8 T T 113 1T SO OO SRR P U PRSTS 109
Straightness of SUrface EICMENTS: ......coouiiiiiiiiieieii ettt st s 109
Checking Surface Elements 0n @ CYIINAer: ......cc.ooiiiiiiiiiiiiiiieee ettt 109
CONETAL AXIS: -etetieitieiteet ettt ettt ettt e b e bt et et e e a e e s h e et e et e emt e ea e e eb e e eb e e bt em b e embesaeesheenbe e bt enteenteeneenbeen 110
Geometric Tolerance MOGITIETS: ......eeuiiiieiiiieiieit ettt ettt ettt e bt et et eseesbeesaeens 111
FLatIIESS ettt h et a e e h e e bt h e bt et et et eht e e bt e bt et e ea bt eh e e eh e e bt e b e et e enteeaeas 112
FIatness 0f @ SPECITIC ATCA: .....ccuieiieiieeiieiieie ettt ete et et et e e e besaesaee s st e seesseenseensessaensaenseenseensesnnes 113
CAICULATIEY: ©evvteeteeiteetieeeete et et e et e et e te et et e e seeete e se e s e esseensesaeessee s e enseanseenseesaenseenseenseansesnsesseesseenseanseansensnenseens 113
CYNATICIEY: .vieitieiieeiieeie ettt sttt et et e et e et et e e s e e seestesaeessee st enseasseesseesaeaseenseensennsesnsesseesseenseanseansenssenseens 115
Profile’s BasiC COMCEPLS: ...ievieiieieriiestieteeieeteetesttestteseesteesteessesseesseesseensesssesssesseesseenseanseensesssensensesseensesnns 116
Lo (o] T Lo i T 55 T SRR 116
F1oating TOlEraNCE ZOME: .......occuieuieeiieiiiesieeieeteeteette st eteeteeeteeetesseesseesseansesssesssesseenseenseansenssenssessaenseenseensesnnas 118
Profile O @ SUITACE: ....couiiieeee ettt sttt ettt e ae e bt et e b e e e enaeseeas 118
Profile of a Surface on a Spherical Radius or Planar Surface: ...........cccceeviieviieiiiecieeeeee e 119
Profile of a Surface on a Conical SUITACE: ........cocuiiiiiiiiii e 119
Profile ALl ATOUNG: .....coouiiiiiieieee ettt et ettt st sat e s bt e bt e bt e et e ea e e sbee s bt enbeeneeenaesnees 120
I B3N LR o) AN o] 0] 1o 15 1023 RPN 120
POSItIONAL TOLETAINCE: ......eeutieitieiieeiieit ettt ettt st s b e bttt e st e et e sbee e bt e b e enteenaesnees 120
Positional Tolerance at MIMC: ...........ocieiiieiieeie ettt ettt et e st e e e besaesatesseesseenseenseensesseesseenseenseensesnnas 121
Composite POSIIONAL TOLCIANCE: .......cc.ieoiieiieieeiiesiieieeie ettt ettt et e s eae st e e e ebeesaesseesseesseenseenseensesssesseens 122
Datums in the Second Line of a Composite Positional Tolerance: ...........cccecvveverierieriierieeieeieseeseeeeeee e 123
Y B O} 1T Lo oAU 124
COMCEMETICTEY  +vvevvetieteeteeteeteste st ete et eeteesaeeseeseesseesseessesseesseanseenseanseesseessensaenseensesnsesnsesseesseanseanseansenssensenns 125
Coaxial Control Using Positional TOIETAnCe: ..........ccoiiruiiiiiiinieniieieeie ettt 125
N 111015 7SR SPPRRTR 126
Projected TOIETANCE ZOME:......cccveeiiiesiieeiieecite ettt estte et e ertte e teeesteeetaeeaeeestbeessseessbeenseesnsseenseesnsseenseesnseeenseesnses 126
RUNOUL: .ttt ettt e a e e b e b e bt et e e et e s et e saee s bt e bt emteen b e eaeeebeenbeanbeenteentesneas 127
CArCULAT RUIOUL: ...ttt ettt et e a e e bt e b e bt et e e st e saeesbeenbe e bt enteeseeebeenbeans 127
Limited APPIICATION: ...eieiiiiiiieiie et ettt et et eertte bt e ette et eesaeeestbeeaeeestbeesseeessseenseesssseenseeensseenseesnsseenseennses 128
TOLAL RUNOUL: ...ttt ettt ea ettt bbbt bt et et et e st b bt ebe e st et etentenes 128
(30T o3 RS S R TR 131
WOFKING DIFGWITIZS ........cceiieeeieeee ettt ettt ettt et a e et et et e et e et e e e e et e s et e nae et enteeneeeneenneenee 131
Detail Working DIaWINES: . ...cccueeiirieitierieeteee ettt ettt ettt ettt et e bt et st e satesaee bt e bt en b e eaeesbeesbeenbeeneeentesnees 131
ASSCIMNDLY DIAWINES: ...cuvieuiieiiieiieiiectiesttete et ete st et e st et et e etteesae st eesseesseessesssesseesseenseenseanseessessaensaansennsennsesnnas 132
Exploded ISOMELriC ASSCIMDIIES: .....c.eeitieiieieeieeieeierteeit et ete et et et et ebesaesaeessee st esseenseessesssesseenseenseensesnnes 132
FLOW LITIES: ittt ettt h ettt et st bt bt e bt e st e st et et e bt sb e eb e e bt ebtest et ebentennes 134
BaAILOOMNS! ..ttt bttt h e bt bt ea et b e bbbt bt et et et st enes 134
GENETal SNEEt LAYOUL: ....c.uiiiiiieiieeieeie ettt e ettt e st et et e e e esaeesaesseenseensesnsesneesseesseenseanseansensaanseans 134
THEIE BLOCKS: -ttt ettt ettt b e st b e et ebt oot et e st b e s bt bt et ettt enes 135
LISt OF IMIAtEIIALS ...ttt ettt e et b e bt ettt st esat e s bt e bt e bt ea bt eaeeebeenbeebeenteenteeneas 135
REVISION BIOCK: ...ttt ettt ettt sttt s bt e et et e st e ea e s bt e s b e et e enteenaesaeas 136
GENETAL INOTES ATCA: ..eutiiuiiiiieiiie ittt ettt ettt b et e e et a e e s h e e st e e et eateea e ebeesbe e bt embeemtesaeesbeesbeenseenteeneeebeenbeans 137
Z0ME MATKINES! ..o ittt ettt et a e e e e e b e bt e bt et s et e s et e ehe e bt e bt ea bt ent e e bt e b e e b e et e enteeneas 137
[3F:1 o) <3 S U OO OO POP RO UUSURS PR 139
TRFCAUAS ...ttt ettt ettt et ettt et e et e e e kb e et e e tb e e tt e e kb e e ab e e tbeeetbeeetb e e tbe e tbeeenteentbeentseenne 139
THread TerMINOIOEY .. e veeetieiiieetieeiteette et e et e st e et esbeeetteeebeessseessbeeesseesssaeasseesssaensseessseensseesssesnsseensseenssens 139
TRICAA PIOTILIES: ...ttt ettt et et b e b et e e e e saeesbeesbe e bt enteeseesbeenbeans 140
UNified THIEAA SEITES: .. eeutieutieiieetieit ettt ettt ettt e bt et ettt sa e s bt e bt et en b e eaeesbeenbeebeeneeentesnees 141
MELIIC TRICAA SETIES: ...uveeutiiuiieiieeiie ettt ettt ettt ettt ettt e bttt ettt sat e s bt e bt e bt eab e eatesbeeabeenbeenteentesnees 141
CLaSS OF FILr ottt bbbt et et et b e st beeb e ebt et et e b e st bt s bttt et et ebe st eres 141



Table of Contents

Right vs. Left HAnd THreads: .....c.eeoviiiiiieeiei ettt ettt ettt ese et e e saesnaesneesseenseenseens 141
IMUIPLE TRICAAS: ...vveeeeeiietieieeie ettt ettt et e et et et et e e besstesaeessee st enseenseesseaseenseenseensesnsesnsesneenseenseansenns 141
Thread REPIESENTALION .......ccccviiiiiieeiieiciieeiee ettt ee sttt e st e e sttt e saeestaeessaeessseessseessseensseesseensseesseensaesssseenseesnes 142
INCh Thread SPECTTICAtION: ...c..iiiiieeiieetieeiee ettt ettt st et e e saeestbeestaeestbeessaeessseessseesseessseessseesseesseessnennes 144
Metric Thread SPECTIICAtION: ... .ccciiiciiieiie ettt ettt et e e e et e e beeebeessbeeesbeesabaesnseesnseeanseesnseeanseens 145
Gage Numbers in Thread SPeCifiCationS: .......coouiiiiiiirieiei ettt 145
ACME THhread SPECTIICALION: . ...vieeiieeiiietie ettt ete ettt et e et e st eeteesbeeesaeesstaeesseesnsaesnsaesnseessseesnseennseens 146
National Pipe Thread SpecifiCation:........c..cccuiiiiieiiiieiiiieiieeeite ettt ste ettt e saeessaeessseessseessseessseessseenses 146
Buttress Thread SPECIfICAtION: .......cviiieiierieiieie ettt ettt et e st et e e teesaesseesseenseessesssesnsesseesseenseensenns 146
IMAJOT DIAMETET: ....evvieeteetieiieieeie ettt e et e stt et et eateesaestee st e seenseessesseesseenseenseanseesseassanseenseensesnsesnsesseenseenseansenns 146
FOIMING TRICAAS: .....vieuiieiieiieieeie ettt ettt ettt et et e et e s e e s etessee st enseenseesseeseenseenseensesnsesnsesseenseenseansenns 147
MEASUIING TAICAAS .....ueieiieiieiieie ettt ettt ettt e et et e bt et e eaesseessee st esseenseesseeseenseenseensesnsesnsesseesseenseenseans 149
IIAEX: .ot ettt bt ettt ettt h et et et st st sae et eb e et e e e beeneen 151



Table of Problems

Table of Problems:

Chapter 3

MULTIVIEW:
Surface Identification...........cccceeuueee. MVS-1A
Normal Surfaces Sketching................ MVN-1A
Normal Surfaces Sketching................ MVN-2A
Normal Surfaces Sketching................ MVN-3A
Inclined Surfaces Sketching............... MVI-1A
Inclined Surfaces Sketching............... MVI-2A
Oblique Surfaces Sketching............... MVO-1A
Oblique Surfaces Sketching............... MVO-2A

Chapter 4

MULTIVIEW / ISOMETRIC:
Normal Surfaces Sketching................ ISMN-1A
Normal Surfaces Sketching................ ISMN-2A
Normal Surfaces Sketching................ ISMN-3A
Normal Surfaces Sketching................ ISMN-4A
Inclined Surfaces Sketching............... ISMI-1A
Inclined Surfaces Sketching............... ISMI-2A
Inclined Surfaces Sketching............... ISMI-3A
Oblique Surfaces Sketching............... ISMO-1A
Oblique Surfaces Sketching............... ISMO-2A
Curved Surfaces Sketching................ ISMC-1A
Curved Surfaces Sketching................ ISMC-2A
Curved Surfaces Sketching................ ISMC-3A
Curved Surfaces Sketching................ ISMC-4A
Fillets, Rounds, & Runouts................ CONV-1A

Chapter 6

AUXILIARY VIEWS:
Auxiliary VIEeWS.....coceeevverievveenieennnn, AUX-1A
Auxiliary VIEWS......cccoeevverievveenieennenns AUX-2A

Chapter 7

SECTIONING:
Full Sections Sketching ........... SECF-1A
Full Sections .........cccceevuvennnne. SECF-2A
Full Sections Sketching ........... SECF-3A
Full Sections Sketching ........... SECF-4A

Half Sections Sectioning.......... SECH-1A
Offset Sections Sketching........ SECOF-1A
Broken Out Sections

Sketching ........cccevvveevienieennn. SECBO-1A
Aligned Sections Sketching.....SECAL-1A

vi

Removed Sections Sketching.. SECR-1A

Chapter 8

MEASUREMENT and SCALE:
Architectural Scale..........cccceeenne. SCALEARA
Civil Engineering Scale ................ SCALECEA
Mechanical Engineering Scale...... SCALEMEA
Metric Scale ......ccceverieiereeienne SCALESIA

Chapter 9

DIMENSIONING:
Using CAD ....cooevvveeeieeeeee DIM-1A
Sketching........ccoeevevcvierieniiieieeen, DIM-2A
Sketching.......cccoeeevveeeeciieicieeeen, DIM-3A
Sketching........ccceevevcieenieniiieieenen. DIM-4A
Using CAD....ccovvvieieieeiee e DIM-5A
Using CAD.....cooovvviieiiieiieeieee, DIM-6A

GEOMETRIC CONSTRUCTION:

2-DCAD ..o GC-BA

2-DCAD ..o GC-1A

2-DCAD ..o GC-AA
WORKING DRAWING:

2-DCAD ..o WD-AI
PARAMETRIC MODEL:

3-DCAD ... PARM-1A



Table of Contents
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Answer Key to Textbook Worksheets:
Go to “Instructor Resource” on the SDC web
site.

AutoCAD Files Sketching Demos:
The actual AutoCAD files are available at the
“Instructor Resources” on the SDC web site. The
author uses these files with an overhead projector
to demonstrate sketching. These files can be
imported into other formats through AutoCAD or
other methods to demonstrate sketching. Turn on
answer keys by layer.
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PowerPoint Lecture Slides of Each
Chapter:

Available to instructor and students from the
SDC web site. See examples at end of text.

Narrated Video Lecture of PowerPoint
Slides for Each Chapter:

Available to instructor and students from the
SDC web site.

Problems on File Server:
Available to instructor and students from the
SDC web site. Your instructor will place the
required files on a server available to students.
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