P gy . aadRARUN o

COURSE

| SCALE: _ DRAWN BY =

SEE@
S BELLENOT "

EEESNG:

ORTHOGRAPHIC PROJECTION | — e |

| ACCEPTED BY:

| DATE: O518-05

ﬁﬂb/’ _ E

Prob. 2 Complete the three views of the TEST BLOCK
shown in pictorial.

Prob. 1 Complete the given views as to missing lines. Lab

through F in top, front, and side views. Fill in the t
coordinates using a scale of 1"’=10 units.
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-1_ E 93 . 1l A1 {Prob. 4 Design a gage to measure dimensions A and B onthe MOTOR BRACKET shown
' : : F 93 ' o) , 21 j below. These dimensions are to be held to fhe tolerances show'n. The design is to
T- o~ oo Prob. 3 Describe the SHIFTER LINK shown in pictorial th e use of top and be communicated through a multiview drawing. Scale: Half Size.
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THEORY

SIZE DIMENSIONING

THE DIMENSIONAL DESCRIPTION (LENGTH,
HEIGHT, & DEPTH) OF EACH GEOMETRIC:
.,

GOMPONENT.

LOCATION DIMENSIONING

THE DIMENSIONAL LOCATION

OF ONE
GEOMETRIC GOMPONENT WITH RESPECT
ANOTHER,

TO

COMPOSITE DIMENSIONING

DIMENSIONING

SHOULD BE APPROACHED

THROUGH A'BREAKDOWN" OF GEOMETRIC COM-
PONENTS, AN UNDERSTANDING OF HOW EACH
IS TO BE DIMENSIONED, AND THEN THE LOCATION
ONE GOMPONENT WITH RESPECT TO

OF

ANCTHER,

Two-s®
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Prob. 1 COMPONENT DIMENSIONING. Dimension each of the four geometric shapes b
scolmg the drowmg for sizes. Scale: Full Size. All dimensions are to be specified

1/64 in.

SS RS

§ Prob. 2 COMPOSITE DIMENSIONING. Assemble the four components shown in Prob. |
g - to form a three view drawing of the SHAFT SUPPORT. Difension the SHAET
E SUPPORT by scaling the drawing for sizes. Scale: Full Size. All dimensions are to

~

be specified to =1/64 in. ,
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Prob 3 Dimension ful!y the THRUST PLATE shown represented be!ow and calculate the weight of this

part. Scale:

/2//

OI/

Specify dimensions ‘(o

Proo 4 Design a me’rol brocken for the purpose of
connecting the two 2/ x 6" spruce roof rafter timbers
shown at right. Each rafter is tohave a slope of 2:1
Present the design solution as a fully dimensioned
detail drawing.

=1/64 in.

THRUST PLATE | GAST STEEL | 0.282 LB/,N
T— FOSITIVE [NCOATIVE
DIMENSIONS VOLUME' | VOLUME
A i
= T, 7 s
® o
s AN’\%
n %
— ™,
;’:'
-
I /
xo'g‘fm fag \
YOLU /a: (N3
WEIGHT {(LBS)
N/
i ’/‘ \g

© 1964 by P,




et -

\

SECTIONS AND C

/

ONVENTIONS

[ SCALE :

1 DRAWN BY: -

9. - BETFENGT

COURSE

[ DATE: 9-16-68

| ACCEPTED BY:

q}(\/

=<

>

{ SECTION

FILENO:

*GRADE

CONVENTIONS . ¢

.| CONVENTIONAL PRACTICE — -

HOLES, ETC.

views.
AN ACCEPTED VIOLATION OF PROJEG-
TION FOR THE PURPOSE OF GAINING | b HoLES : f
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3.ALIGNMENT OF SPOKES, RIBS, WEBS, ; :
Prob. 2 Show the concept and final design solution of a ste

concept which has been refined from many previou
taining rigidity. Present a solution to this design in

WEB

1000 rpm. Mounting distance between shafts = 8"

of a detail drawing to the shop.

4
12¢° APART

Prob.' 1 The sketch shown below vrepresents the conceptual ssign of @ PUMP COVER. This sketch, done on quadruled paper to an approximate scale of 1/4 size,, ' _
' designs. The cover to be cast from steel was found to be too heavy and must be lightened approximately 10% while main-
1e form of a detail drawing showing how you would construct this cover. Include all dimensions and make use of sectional

,represents the final

— 1k
X ,

Fpulley drive that will run shaft F at speeds of 1000 rpm, 2000 rpm, and 3000

rpm with an input speed to shaft*D- of

- Vidth of belt = 3/4". Include in the design all calculations to support the concept and -present the solution in the form
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DEFINITIONS

FASTENERS— ANY DEVIGCE WHOSE
FUNCTION IS TO HOLD PARTS TOGETHER.

ASA Standards.
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A. TAPPED HOLE (FULL SIZE).

— THREADS AND FASTENERS

Prob. 1 Specify each thread and fastener through means
- of a note. Scale drawing for sizes and refer to the

B. THROUGH BOLT (HALF SIZE),

atdiin.
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A. DRILL AND REAM (FULL SIZE).
|

A

1 o)

(489 DRILL

500 |- §~ A

NOTES TO THE SHOP

Prob. 2 Give the standard note to the shop for each of the
machine operations shown below. Scale drawing
for sizes and refer to the ASA Standards.
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COARSE THREADS A 4 /7 ! \\\ /] @ I ' ;‘ﬁ
2-CLASS OF FIT CLASS 3-MEDIUM IO [T ., L | A
A- EXTERNAL THREAD GLASS 4—GLOSE - R ——— Lo '
B— INTERNAL THREAD : C. STUD BOLT (3":i'-0"). D. CAP SGREW (FULL SIZE).
LH-LEFT HAND THREAD 'z 14UNC -28 ~ 3 14 UNC-BARE

A,n,\fr"“ :
[T [T Sewifin He
SHOP NOTES - iNsTRuGTIoNs' To THE | | | | 1/ | 3

SHOP FOR THE MANUFAGCTURE OF I =7

DETAILS REQUIRED IN THE DESIGN OF
A PART.

INTENT

DESIGNERS

SHOP NOTE

S - M UNC=2A
STUD

X } \,\J'O'

Filligter “é %

Cop Ser
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E. MACHINE SCREW (FULL SIZE). F.

‘g -4 uNe - 3A\<"

. SET SCREW (FULL SIZE),

e -
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(FULL SIZE).
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D. SPOTFAGE (HALF SIZE)..
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F. CHAMFER (FULL SIZE).

the ortho

TOLERANCE AND- ALLOWANCE
Prob. 3 The nominalsizes of a shaft, bushing, and casting
are shown below. It is required to assemble the
three parts according to the class of fits specified.
Compute the limits for each part and dimension |
graphic' views to maintain the specified

fits. Refer to the ASA Standards.
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ALLOWANCE=1.2500-1.2490= 0.0010
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~ PROCEDURES

ISOMETRIC LAYOUT IS PROBABLY THE
MOST RAPID AND EFFECTIVE MEDIUM OF
COMMUNICATING DESIGN IDEAS TO ONE'S
SELF AS WELL AS TO OTHERS.

LAYOUT & - i

SEGTIONS:
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e
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CIRCLES:

. Prc@/ 1 Make an isometric layout of the GAGE BLOCK shown belowgeginning at point O.

o]

oty

e
Hvgmeall

s
e

Prob. 2 The shell of the Project Mercury SPACECRAFT is shown below. This spacecraft

is of the type used in the first U. S. manned orbital flight on February 20, 1962,
Using good engineering judgment, add wall thickness to thevehicle shown in front
and side views. Make an isometric half section layout 'of the spacecraft beginning
at point O, : ,

ROCKET MOTOR HOUSING

HEAT SHIELD

WINDOW:

DROGUE PARAGHUTE

COMPARTME N7

E
.M,

,/& MAIN AND RESERVE
7 soo PARACHUTE COMPARTMENT

“%%,n.i

an isometric layout of the corner bracket beginning at point O and dimension this
view. -Scale: Full Size. v

3

Prob. 3 Dimension the orthographic views of the CORNER BRACKET shown below. Make .

Péch. 4 The part shown below is to be cast ina two-piece mold. Design the mold for half— I
A and half B and describe design through an exploded view isometric full
segtion layout beginning at the indicated starting points. The mold is to have a
minimum of 1/8" wall thickness. Show openings in the mold halves for sprue
and riser. Design a means of clamping the mold halves together.

G
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' \ Prob. 1 -Read and record the position of each of the lmes PT,,E > State which of the lines shown bel w\ore intersect- | Prob. \9 Measure and,record the strike of each of the planes

THEO‘\ - shown below. - - Ing or non-intersecting. \ BCC o

POSITION OF A LINE-THE DIRECTION A LINE

PASSES THROUGH SPACE READ ALPHABETICALLY. ' T gT \
T C i
%D b 13_ : JT ‘ e h
i ;
i
!

shown below. \
B

2y 15 N\ g i
Nad T, |, B | K
X .7Lb- d bFf Gl d4 ! J T - rﬁ N |
POSITION ~DOWN, FORWARD, RIGHT ‘ | f | it P \op
h'4 [ [E g N
BEARING OF A LINE ~THE HORIZONTAL ANGLE(LESS| : ; ! , { | + T
THAN 90°) BETWEEN THE LINE AND THE N-S g o} = o — - : o
DIREGTION. ; Noy SR Lo | A oF i ,lf"'
N qu as, { el h™r | ’ kF’? | T : j
kel F o 5 hF F
EF _ d : : m \ {
BEARING — New N If ok } J le_ . \\*‘nF F ek

H A o e"
POINT ON A LINE-WHEN A POINT IS ON A LINE, F ~ eFpd ; : Fl . e
(6 il O F F '
THE PROJS. OF THAT POINT MUST LIE ON ALL E f J P : : v .
RESPECTIVE PROJS. OF THAT L , = )
> . e PosiTion: aB DB R ¢p UL (4 EFMGH _\l,_&u BRE | Linjgolil - CD_L_EF/éH NO 19-kL INT_ mn-0p-NO | strike: aso? S oer N 75% 1234 _NZ22°W
I |le

7 X

/B !GT. TJ

nd F projections of a plane ABC

\

Prob. 2 Measure and record the beormg ofh?ésAB through [ Preb. 6 State which of’the lines shown below are parallel or | Prob. 10, Consfru&{'SiT SR
e | /4 strik %
SV

non-parallel. s having a e of

- , gT : e .T"' 3 C \\\‘
INTERSECTING umss ~WHEN TWO LINES INTER- e I g ; : N\ ¥
SEGT IN SPACE, THEIR RESPEGTIVE PROJS. l ¢
MUST INTERSECT AT A COMMON POINT. " \ : ~
GT\XT d - kw- ‘ §
A & Q CAN : i
z b \ , y
\z . I| T 1 \ fTI § | a
: 4 F | IJ ‘-dT ] HREC ‘
| O>< T J T
2 T c B cFl—"xF ]bF ' |b| ; T [ =
' PARALLEL LINES—WHEN TWO LINES ARE | 3 | = TR
PARALLEL IN SPACE, THEIR RESPECTIVE PROJS. l ] g : JF__ £
MUST BE PARALLEL OR GCOINGIDE. bp oFf IF" )
/%d E ' g .
A \ ’ ¢ A
— | N\
\ ~ f | F ot
B B \ p:Fﬁ‘\dR F | b h Gaslh
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- !
PERPENDICULAR LINES— WHEN TWO L|NES ARE" : vy N %Et @ ; P Oc ' K _
PERPENDICULAR IN SPAGE,A PRINCIPLE PROJ. IS | BEARING: ABLWOOVO o045 d on M3OE § N9D unes: ag=co_ NO. EF ~GH Ec) \ld KL '\)D

PERPENDICULAR .WHEN ONE OF THE LINES IS [Prob. 3 Locate the two missing Prob 4 Locate the T and | Prob, 7 State which of the lines

struct lineCD Prob 11 Locate the T projection of pomf X in plane ABC

PARALLEL TO A PRINCIPAL PLANE projections of point X on line AB IF projections of point X on * shown below a perpendi- r to line AB} and the Tand F pro;ectnons of point Y in plane 123. |
B S 2 G and point Y on line CD. line AB 3/4" from end A - cular or non- dicular. : : j
Y\/A & u.’n: ~C 55 : T F i R |
5% o (d° ST 1 i Fxl  T° |
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STRIKE OF A PLANE-THE BEARING (HORIZONTAL . LB8
N

" ANGLE LESS THAN 90°) OF A HORIZONTAL LINE
IN THE PLANE. N N

POINT IN A PLANE ~WHEN A POINT ISIN A

PLANE, THE POINT MUST BE ONA .LINE IN THE
SPLANE, oT 4

x, o o y 2
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PRIMARY AUXILIARY PROJECTION'

["SCALE:

x

_ DRAWN BY:

S. BELLENOT

 DATE :

ERRCEPTED BY: Dy

COURSE

{ SECTION

FILE NO.

L6l

b
'

THEORY

PRIMARY AUXILIARY PLANE
A PLANE OF PROJECTION PERPENDICULAR
TO A PRINGIPAL PLANE AND OBLIQUE- TO
. ITHE OTHERS.. \ e

TRUE LENGTH OF OBLIQUE LINE AND
ANGLES WITH PRINGIPAL PLANES

THE PRIMARY AUXILIARY PLANE IS SET
PARALLEL TO THE OBLIQUE "LINE.

" Ay Uit '
74\ £ A
. bAr\}‘ \\ 4

SHORTEST DISTANGE FROM A POINT TO AN

OBLIQUE- LINE-THE PRIMARY AUX. PLANE
IS SET PARALLEL TO -OBLIQUE" LINE.

\

SN
NOT.T.L.
OBLIQUE
D LINE
g

Q YA © :
SHORTEST DISTANCE FROM A POINT TO

_‘AN OBLIQUE PLANE-— THE PRIMARY AUX. PLANE
IS SET PERPENDICULAR TO OBLIQUE PLANE.

-

Prob. T The proposed design layout of a hydraulic system is shown in schematic below.
; It is required to branch the closest connecting line from each of the stations
(1-5) to the main line (A-F). Determine the location and true length of each

branch line and fill in the specification table. Continue the main line from

point F to G with a pipe 4’-0” long, making an angle of 30° with T and 45° with

“F, and having a position of down, back, and to the right. Seqle: R =i-0.

Prob. 2 Determine the shortest distance
and location of the shortest con-
trol rod from point X to the plane
of the control hatch ABCD.

SPEGIFICATIONS

LENGTH [BRANCH LINE| LENGTH

2.

3

a

5

|

i
174
]

T. MAIN | 29701 [TOT.BRANCH| |7

Prob. 3. Cons’rruéfp

vertices at'Y andZ 1" above and
below point X which lies in the
ral plane 1234. Show visibil-

cent
S e

Prob. 4 The views below show the arrangement of three electrically conductive plates. De-
termine the distance between plates.and show.the location of a non-conductive red
that will allow the distance between plates to be varied but planes to rémain
parallel. Design a device that will allow the rod to position each platé and provide
a means of rotating the central plate (5678) out of position so that more or less
) is exposed to the other two plates. Scale: 3" =1“=0"

"GRADE | _SHEET

n octahedron having

© 1964 by P. H.
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1N ’H! SPALCE TTO THE RUIGH"T,

A A DrRAW A PRIMARY CURCUT Wity
L . A CROUNDED. POWER. PLUE, A |

o FuskE, A O SWITCH | A'\\D A
STER. -~ DoWN TRANSFoORMER. .
THE SECONDARNT CIRCUIT Wil
HAVE,IN SERIES WITH THE

K- ‘-’Ox? MERZ. WINDING S, ilaedinzi”
AT Vs Kk DIODE] AND A MPN

a—a TRANSISTOR, THE BAsE IS
CONNECTED BETWEE m ,c\
A L RESISTOR. AND A CARACITOR
o—AM/—3 WHicH ARE N PARALLEL WITH
TTHE TRANSISTOR . AN INDICATOR. | -
LIGHT 1S CONNECTED ACROSS
A THE c=culT i PARALLEL .
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