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13-1 Introduction

This chapter presents two large projects: the Milling Vise and the Tenon
Jig. The projects are intended to serve as group projects or as large individ-
ual projects.

13-2 Project 1: Milling Vise

Figure 13-1 shows a milling vise. The subassemblies, detailed drawings,
and BOMs are included.
Complete the following or as it is assigned by your instructor.

E® The Milling Vise
See Figure 13-1.
A. An assembly drawing.

B. A BOM; include Item Numbers, Part Numbers, Descriptions, and

Quantities
Figure 13-1
Milling Vise
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E8 Base Subassembly
See Figure 13-2.
A. An assembly drawing
B. A BOM

C. Dimensioned drawings of each part that is used in the subassembly

Figure 13-2 Base Subassembly

ITEM NO. PART NUMBER DESCRIPTION Qry.
1 BU2012-B BASE 1
2 P100-20A ACME, BASE 1
3 BU-313 PLATE, COVER, BASE 1
4 Mé x 1.0 %16 SCREW, SLOTTED CAP 2
5 PN3T1-TA HANDLE, SUBASSEMBLY 1
6 M8 x1.25 NUT, HEX 1
7 ENG-2 COLLAR 1
8 Mé = 1.0 %10 SET SCREW-CONE 1

2 Chapter 13 | Projects
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Dimensioned and tolerance drawings of the parts that make up the
base subassembly are as follows.

Base
145 50 : {
18
NOTE: ALL FILLETS AND ROUNDS
|[———=8450 4—| i
R=20
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Figure 13-3

Figure 13-4 ACME, Base
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Figure 13-5 Collar
e
P s i oe,
r_,\ N Letters are 2mm height
Ry, S| and spaced 2mm apart
Hoo o S center to center.
[
1 I o
b b
— e
D11 —t- -
Figure 13-6 Plate, Cover, Base
D1¢ RI12
¥ Bl
BOTH ENDS
b8
= 2 [HOLES
Figure 13-7 Handle Subassembly
Peen upon
Assembly
ITEM NO. PART NUMBER DESCRIPTION QTy.
1 BU4-1 HANDLE, ROTATCR il
2 BU4-2 HANDLE, INSERT 1
3 BU4-3 HANDLE, COVER il

4 Chapter 13 | Projects
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Handle, Rotater Handle, Insert
R9-3 PLACES

D)o

e

e
S
Tt'?

NOTE: ALL FILLETS = 2R

3

i

a

Figure 13-8
&3 @17
Figure 13-9
Figure 13-10 Handle, Cover
A = A
t B | f
o2 QT& = = = @10 Pls
SECTION A-A
NOTE
Standard parts do not need drawings, but require manufacturer's part numbers listed in
the BOM.

EN Middle Subassembly
See Figure 13-11.
A. An assembly drawing
B. A BOM

C. Dimensioned drawings of each part that is used in the Subassembly

Chapter 13 | Projects 5
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Middle Subassembly

Middle Subassembly

See the alternative view
of the Middle Subassembly
for a view of Part 7—Post, Middle

6

Middle BOM
Middle Subassembly BOM
ITEM NO. PART NUMBER DESCRIPTION QTy.
1 551-24 SUPPORT, MIDDLE 1
2 P200-24 POST, ACME, MIDDLE 1
3 VYIT-130 PLATE, END 1
4 EMNG-2 COLLAR 1
8 PN3T1-1A HAMDLE, SUBASSEMELY 1
f ME 3 1.25 NUT, HEX 1
i F155B FPOST, MIDDLE 1
g MB x 1.0 x 28 SCREW, PAN =
9 SP-33 BAR, SFACER 2
10 MBx 10x 16 SET SCREW, SOCKET 1

Figure 13-11

Chapter 13 | Projects

Alternative view of
Middle Subassembly

Part 7—Post, Middle
P155B

— b
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Dimensioned and tolerance drawings of the parts that make up the
Base Subassembly are as follows:

Figure 13-12a and 13-12b Middle Subassembly

Note that Figure 13-12a shows a dimensioned drawing of the Support,
Middle, but does not include any fillets. Fillets were omitted for clarity.
Figure 13-12b is a 3D of the Support, Middle, that shows the fillets. Use the
fillets shown in Figure 13-12b as a guide to applying fillets.

Middle Subassembly

Gz AC WE &
Support, Middle
I see 3D drawing
il = for fillet locations
| | petem ]

S w I
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* : T s
20 | . i S
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‘@\
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17 —=

Hbm=l . 24
.

D ETAIL A

SGALEZ 11

106 AE

Fillets not shown for clarity
Overall length = 150

146

2l

55 55

hiEi=1-6 HOLES L

= =
60 ; :
0 e W | e 0 6 HOLES = |
N N N
I 1

55 55

P
b —a]

—a

Fillet locations

Figure 13-12

Chapter 13 | Projects 7



M13_BETH7699_01_SE_C13(ONLINE).indd Page 8 6/30/16 11:26 PM s-w-149 */20@02532/97801 345076997BETHUNE/BETHUNEiENGINEERINGiGRAPHICSiANDiGRA‘PHIﬁb\XT

8

Post, Acme, Middle

I

fififiliy
I

i

Figure 13-13

M 16x4 %ﬁ ‘
ACME . ‘ 10
| 45
DETAIL A 86
SCALE ] : 1 ,
Pt
M8 —f=ie]
o 0.50 X 45.00°
5
i < SECTION B-B
4 SCALE 1: 1
Figure 13-15

Chapter 13 | Projects

Plate, End

8 BOTH SIDES

REBCTH SIDES

Figure 13-14

Post, Middle

2% 45" CHAMFER

Note: Aligns with the Acme, Base
on the Base Subassembly



\
M13_BETH7699_01_SE_C13(ONLINE).indd Page 9 6/30/16 11:26 PM s-w-149 /20{@402532/9780134507699BETHUNE/BETHUNEENGINEEHINGGRAPHICSANDGRAFHI%\XT

8 Top Subassembly
A. An assembly drawing
B. A BOM

C. Dimensioned drawings of each part that is used in the Subassembly

NOTE

Standard parts do not need drawings, but require manufacturer's part numbers listed in
the BOM.

Figure 13-16 Bar, Spacer

@4 .0-1.0 DEEP
R1.0 FILLET - 3 PLACERS

e mEy S ee——

55 55

Al

142

Dimensioned and tolerance drawings of the parts that make up the
base subassembly are as follows:

Figure 13-17a and Figure 13-17b Top Subassembly

Chapter 13 | Projects 9
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Figure 13-17

Support, Top

R14

Top Subassembly

ITEM 8 1S NOT
VISIBLE
ASSEMBLES
INTO ITEM 1

ITEM NO. PART NUMBER DESCRIPTION QTy.
1 S50-1 SUPPORT, TOP 1
2 P200-16 POST, GUIDE 1
3 hMJ100-2A JAW, MOVABLE 1
4 M 16x4 POST, ACME, TOP 1
5 M407-A HANDLE, TOP 1
6 PT100 PLATE, JAW 2
¥ ©3.5% 16 3.5x 16 RIVET 1
8 MG x 1.0 x8 FILLESTER HEAD SCREW 4
9 MG x 1.0 x8 SET SCREW - DOG 1
10 MG x 1.0x 6 SET SCREW - CUP i
i
ZL s Lq
| e
* 2 * 104
I A A
53 1=
| =
S ,L
R15B0TH SIDES —/[*—— 38 — [ 30— g e
200

@72 HOLES
a—q/

&

Figure 13-18
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Figure 13-19 Post, Acme, Top

Post, Acme, Top

h=45°

o

! 24
@14

DETAIL A
SieAlE2

MAT6 x4
ACME
THEEAD

Overall length
=190

DETAIL B
SEAEZE

T
' 4
@10 l 26
4
!

Figure 13-20 Post, Guide

@ 15.80

5 -
- -
i i
' g
\ i
' L

(.50 X 45°
BOTH ENDS

Figure 13-21a and 13-21b Jaw, Movable

Note that Figure 13-21a shows a dimensioned drawing of the Jaw,
Movable, but does not include any fillets. Fillets were omitted for clarity.

Figure 13-21b is a 3D of the Jaw, Movable, that shows the fillets. Use the
fillets shown in Figure 13-21b as a guide to applying fillets.

Chapter 13 | Projects 11
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Jaw, Movable
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Figure 13-21
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Figure 13-22 Handle
5
= H b14
f 1 -
— 16 P ] *
86 ;
\1 X 45° BOTH ENDS
Figure 13-23 Plate, Jaw
Loy & Mex1.0 Tapped Hole

a—
=i
e JLS

13-3 Project 2: Tenon Jig

The Tenon Jig has four main subassemblies: Clamping, Vertical, Base
Plate, and Guide Plate. There are other parts that are used in the final
assembly. This is intended to be a group project, but could be done by one
person. Complete the following assignments:

A. Draw the Clamping Subassembly.
EN Create a BOM for the Clamping Subassembly.
IEB Complete drawings for each part.
EB Create dimensioned drawings of each part.
3 Create an Exploded Assembly drawing with balloons referencing

each part to the BOM.

Chapter 13 | Projects 13
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14

Figure 13-24a

Chapter 13 | Projects

Draw the Vertical Subassembly.

EN Create a BOM for the Vertical Subassembly.
EB Complete drawings for each part.

EN Create dimensioned drawings of each part.

IE3 Create an Exploded Assembly drawing with balloons referencing
each part to the BOM.

Draw the Base Plate Subassembly.

EB Create a BOM for the Base Plate Subassembly.
EEB Complete drawings for each part.

EN Create dimensioned drawings of each part.

E3 Create an Exploded Assembly drawing with balloons referencing
each part to the BOM.

Draw the Guide Plate Subassembly.

EB Create a BOM for the Guide Plate Subassembly.
IEB Complete drawings for each part.

EN Create dimensioned drawings of each part.

3 Create an Exploded Assembly drawing with balloons referencing
each part to the BOM.

Create an Assembly drawing of the Tenon Jig.

EB Create a BOM for the Tenon Jig.

Tenon Jig
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Figure 13-24b Figure 13-24c

Figure 13-24d

PARTS LIST
ITEM PART NUMBER DESCRIPTION MATERIAL Qry
1 SA-1 BASE SUB-ASSEMBLY 1
2 SA-2 VERTICAL SUB-ASSEMBLY 1
S SA-3 ADJUSTER SUB-ASSEMBLY 1
4 SA-4 GUIDE SUB-ASSEMBLY 1
5 SA-5 CLAMP SUB-ASSEMBLY 1
6 M10x1.5 x 25 DRILLED FORGED MILD STEEL 2
HEAXAGON SOCKET HEAD
CAP SCREW
7 SA-6B SLOTTED HEAD MACHINE | MILD STEEL 2
SCREW
Figure 13-24e Slotted Head Machine Screw

PN: SA-6B

M6Ex1

. i *‘ -2.0
.5 X 45.0° Chamfer T -1.0

28.0 120 —++-8.0+|
$12.0

Chapter 13 | Projects 15
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Clamp Subassembly
PN: SAS

PARTS LIST
TEMNO. | _PART NUMBER DESCRIPTION MATL ary
1 BU-121 C-BRACKET CASTING 1
2 BU-122 PIN STEEL 1
3 BU-123 POST, THREADED STEEL 1
4 BU-124 SCREW, THUMB STEEL 1
5 10%24%2 PLAIN WASHER STEEL 1
6 BU-125 SLIDER CASTING 1
7 BU-126 HOLDER STEEL 1
8 BU-127 PIVOT, HANDLE CASTING 1
9 BU-128 POST, HANDLE STEEL 1
SET SCREW, SOCKET
H Noso HEAD, FLAT POINT | STEEL L
Figure 13-25
o g 163.0 $12.0 ¥ 16.0
120 12.0 128.0:
5;0 10.0
- B ] ol - e
Tk I ( i e 7@
280
e l W ~ B
e ' G S | B 2 D
A 132.0 4(
f+¥ &
N
240 x
/ M8x1.25
208.0 R120
NOTE: ALL FILLETS = RS
b A

—14.0-2HOLES C-Bracket
PN: BU-121 s

/—912.0- 2 HOLES

3
Q

(1z.u)—$-—~

$18.0 - 2 HOLES

Figure 13-26
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Pin
PN: BU-122

50.0

30~ |-

R4.0
R6.0

Figure 13-27

Post Threaded
PN: BU-123

=10.0 142.0 10.0—~

510_56?.0 %$G10.D
e | e L
0.5 % 45° CHAMFER — —|[*—100 \
M12 % 1.75

(162.00)

Figure 13-28

Screw, Thumb

PN: BU-124
8.0 .
/—1 x 45° CHAMFER - 3 PLACES 3300
i #20.0
= 3.0
M8 x 1.25
71.00

Figure 13-29

Chapter 13 | Projects 17
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Slider
PN: BU-125
137.0 |
oz 3.5 M12x1.75
R125 | |
| | L
P
+ - — — — -
R6.5
T I 1L} LI
| | (]l
| | Il
34.0 | | 1l
| | Il
| | Il
| | 11 Il
Figure 13-30
Figure 13-31 Holder

PN: BU-126

5.0+ $40.0

©11.5 BOTTOM DRILL

0.5 x 45° CHAMFER 1.0 x 45° CHAMFER

18  Chapter 13 | Projects
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Figure 13-32 Pivot, Handle
PN: BU-127

NOTE: SEE BU-120 CASTING
FOR ADDITIONAL DIMENSIONS

o)
)

5.00 $9.00

£
[

Casting for Pivot, Handle

@24.0 ALL CHAMFERS R=0.5

TAPER: @8.0 to ©14.0

OVER 64

Figure 13-33 Post, Handle
PN: BU-128

1.6 % 4.9 CHAMFER

Chapter 13 | Projects 19
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Figure 13-34

Vertical Subassembly

20 Chapter 13 | Projects
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PARTS LIST
ITEM NO. PART NO DESCRIPTION MATL | Q1Y
BU-132 BRACKET, FLANGE STEEL 1
2 BU-131 CASTING, VERTICAL STEEL
@ : BU-133 LEVER SUB ASSEMBLY
4 6x18x1 WASHER STEEL
5 M6 NUT,5Q STEEL
HEX SOCKET SET SCREW,
6 M5x24 Srifadl STEEL 1
7 M5 NUT,HEX STEEL 1
B M6x24 STUD STEEL 1
Figure 13-35
Bracket, Flange
PN: BU-132
110.0
45.0 —7.0
1; 0 i |
: | o————&
Q
sz% Y ! 64.0 | 6.00
Pl S1.0 +‘ ——2.00 SHEET METAL
r THICKNESS
18.0 (90°)
J——@_‘_‘_‘_‘_ 30.0
. bl P\ .
e [ * T T = A
—_Blw do [ ]
M6x1
65—~ |- o s

Figure 13-36
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Figure 13-37a Casting, Vertical
PN: BU-131

©)

VIEW B-B
SCALE1: 1 B

|
| l_;_| | —
Casting, Vertical i 1
PN: BU-131
| I | I
[
VIEW A-A
SCALE1:1

Figure 13-37b

22 Chapter 13 | Projects
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122.0
8.0 X 45.0° Chamfer —\"_ 250 80.0 «| 5.0
f : . {
17.0 >//R I 50
(3 5.0 ALL AROUND ()
\_R¥o.0
i @24.0
i 10.0
o M10x1.5 ¥ 14.0
/4 2 HOLES
80.0 i { T
= N~
= &
54.0——=|
NOTE: ALL FILLETS AND
ROUNDS R=1.0 UNLESS
] A p 98 OTHERWISE STATED.
= O
@50 THRU— | I
0.5 x 45° Chamfer 81.5
Al /Y R13.0 2 PLACES
] L A
100 [ m r
20.0 BOTH SIDES —t—t+Ht+——1+-——F—- Ty 14
r ()
13.0 BOTH SIDES —— 5160 oo
20.0 BOTH SIDES
61.0
Figure 13-37¢
(58.0)
35.0 2 PLACES 35,0 2 PLACES
27.0 27.0
N
\9
13.0
20—

151.0

7
18.0 BOTH SIDES

41,0

Figure 13-37d
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Figure 13-37e

R5.0 BOTH ENDS

R2.0 - 3 PLACES

MBx1

80t IS/ TO EDGE
R4 5

N
DETAIL C
SCALE2: 1
Figure 13-37f
L—23.0—
T6.0
10.0 ~{}—=20
M6x1
{5
. b 320
P13.0¥3.0
GQIUQ N
10:0 | h—40
10.0
VIEW B-B
SCALE1:1
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.0) | 50— b
PR | T
ey [— 2.0 5;0 i 2.0 25.0
| [t | — —
f f | f 10.0
8.0 8.0
VIEW A-A
SCALE1:1
Figure 13-37g
Figure 13-37h Right Side View
le— (23.0)~]
16.0

- ™60
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Lever Subassembly
PN: BU-133

BILL OF MATERIALS
PART NUMBER DESCRIPTION MAT'L QTyY
1 LV-141 LEVER STEEL 1
2 LV-142 POST, THREADED STEEL 1
3 LV-143 PIN, LEVER STEEL 1
4 LV-144 SCREW,SPRING | STEEL 1
5 6x16x1 PLAIN WASHER STEEL 2
6 M6x14 SQUARE NUT STEEL 1
Figure 13-38a
Lever
PN: LV-141
17.7 8.0
4.0
1.0ALL —+
AROUND
357
427
@10.0
R7.0 @50

NOTE: ALL FILLETS AND ROUNDS R=1.0

Figure 13-38b

26  Chapter 13 | Projects
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Figure 13-38c Post, Threaded
PN: LV-142

e R=0.5 - ALL ROUNDS

\ Méx1-6g = -50X45.0° Chamfer

M2x0.4 -6H ¥ 6.00

Figure 13-38d Pin, Lever
PN: LV-143
30— |-
@7.0 .3 X 45.0° Chamfer
@35
1.0
5 |
: 1.0 M4x0.4
2.0~ F 2.0+ L 4.0
DIMENSIONS APPLY . 130
4 PLACES :
Figure 13-38e Screw, Sping
PN: LV-144
SPRING:

3.95 INSIDE DIAMETER
0.25 WIRE DIAMETER
2.0 PITCH

4 COILS

FLAT ENDS

Chapter 13 | Projects 27
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Figure 13-39a

Base Subassembly
PN: SA1

Figure 13-39b

28  Chapter 13 | Projects
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Figure 13-39¢

Figure 13-39d

PARTS LIST
ITEM PART NUMBER DESCRIPTION MATERIAL QTY
1 BU-306-A PLATE,BASE CAST STEEL 1
2 P53-A2 POST, HANDLE, LARGE STEEL 2
B H5-21 LARGE KNOB 1
SUB-ASSEMBLY
4 BU202 CLIP, BASE STEEL 1
5 M4x0.7 x 10 Cross Recessed Pan Head STEEL, 2
Machine Screw MILD
6 P23-402 POST, RELEASE STEEL 1
7 BU-003 SPRING PIANO 1
WIRE
B M5x45 STUD STEEL 1
9 M5 HEX NUT Steel 1
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Figure 13-40a Plate, Base
BU-306-A

Figure 13-40b

Figure 13-40c
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Figure 13-40e
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Figure 13-40f
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Figure 13-40g
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Figure 13-40i

>—|_§—5.00

/—ALL BOSS RADI
EQUAL THE BOSS HEIGHT.

]
é__ Y
% /RUNOUT
[
5.00
SECTION A-A
SCALE 1: 1
Post Handle, Large
PS3-A2
87.00
$20.00 14.00
1x45° CHAMFER M10 2x45° CHAMFER 2x8 CHAMFER
Figure 13-41
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Large Knob Subassembly
PN: HS-21

Large Knob Subassembly
PN: HS-21

PARTS LIST
ITEM PART NUMBER DESCRIPTION MATERIAL qry
i HA-102 LARGE HANDLE PLASTIC 1
2 9x24x2 WASHER SAE1020 1
8 MBx1.25x52 STUD STEEL 1

Figure 13-42b

Figure 13-42a

Figure 13-42c Washer
9X24 X2

@24.0 g E.UT:

Chapter 13 | Projects 35



\
M13_BETH7699_01_SE_C13(ONLINE).indd Page 36 6/30/16 11:26 PM s-w-149 /20{@402532/9780134507699BETHUNE/BETHUNEENGINEERINGGRAPHICSANDGRAFHI%\XT

Large Handle
PN: HA-102

23.0
R3.0-5 CORNERS L 10.0—=]
7.0
16.
2.3 ALL AROUND 2 1
|
|
|
_
F——
::_____l___'\ | |
= =5 B+l @120
::________Pr | |
L
] |
q
-1
M8x1.25 ¥12.0 il
e 12,0 4-‘ L 10
16.0

Figure 13-42d

Figure 13-42e Layout for Large Handle
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\—;35.0&2 HOLES

Clip, Base
BU-202
10.00
©
8.00 25.00
R148
R144
R65.0

R9.92- 2 PLACES

41.

5

R3.50
BOTH ENDS

75.0°

54

73

+|_&—2.00

Figure 13-43

Figure 13-44a Post, Release
PN: P23-402

The threaded

hole is not
concentric. The
upper portion is

cut out, that is,

the threads on

the bottom portion
of the hole are
deeper than those
on the upper portion.
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25.0 /OFFSET HOLE
13.0 L SEE DIMENSIONS
@ 13-04" ON OTHER DRAWING
N\ M10x1.5 —_| /“\~\<
\_\k{/_’_
\x—,/g
.5 X 45.0° Chamfer
315
Figure 13-44b
Layout for
release post
0.5 >
.
Threads
13

Figure 13-44c
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Figure 13-45 Spring
PN: BU-003

SPRING:

6.7 INSIDE DIAMETER
0.50 WIRE DIAMETER
2.5 PITCH

12.0 HEIGHT

FLAT ENDS

Stud
PN: MS X 45

.50 X 45.0° Chamfer
BOTH ENDS

i N T e R R A

45.00
M5x1.0

Figure 13-46

Guide Subassembly
PN: SA-4

Figure 13-47a Figure 13-47b
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M6x6 SLOTTER HEADLESS
SET SCREW - STEEL

-~
Oz
.

o Q
Q
|
~L
|~
Figure 13-47c
Figure 13-47d ———
ITEM PART NUMBER DESCRIPTION MATERIAL QTY

1 G101-A1 PLATE, GUIDE STEEL 1
2 G101-A2 BAR, GUIDE STEEL 1
3 G101-A3 POST,GUIDE STEEL 1
4 RR-6-40 RULER STEEL 1
5 RG-1005 ROLLER,GUIDE STEEL 2
6 M6x1 x 8 Cross Recessed Flat MILD STEEL 2

Countersunk Head Machine

Screw
7 M6 x 25 Slotted Headless Set Screw |Steel 2

- Flat Point
8 G103-2 SCREW,GUIDE Steel 1
9 G101-4A PLATE,GUIDE STEEL 1
10 M2x0.4 x 3 Cross Recessed Pan Head  |MILD STEEL 2

Machine Screw
11 Méx1 x 16 Cross Recessed Pan Head  |MILD STEEL 2

Machine Screw
12 G101-63 PIN, HOLDER STEEL 1
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Plate, Guide
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Bar, Guide
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Figure 13-49
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Post Guide
PN: G101-A3
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Figure 13-50

Figure 13-51 Ruler
PN: RR-6-40
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Screw, Guide
PN: G103-2

<

16.0
—@8.0 5 X 45.0° Chamfer
L_ 40 M10x1.5
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45.0
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e
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Figure 13-53
Plate, Guide
PN: G101-4A
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Figure 13-54
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Figure 13-55 Pin, Holder
PN: G101-63

15°

15° | |
\ / | 20.0

R1.8
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