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Section 2.2

Geneva Gear Index

2.2-1 About the Geneva Gear Index

[17 In this exercise, we'll create a 3D solid model for a Geneva gear index [2].

[2] Details of the
Geneva gear index.

Unit: in.

L__ 025

0.44
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2.2-2 Start Up

[1] Launch SolidWorks and create a new part. Set up IPS unit system with 3 decimal places
for the length unit.

2.2-3 Draw a Sketch for 1/5 of the Gear Index

[[I] Create a sketch on Front plane. ]

[3] Draw two lines,
each connects the
origin to an end
point of the arc.

[2] Use Centerpoint
Arc command to draw
an arc centered at the
origin and of a radius of

1.235 inches like this.

[6] Draw two circles
centered at the end
points of the centerlined
arc and of the same
radius of 0.1 inches.

[4] Specify an angle Q? ), [5] Use Centerpoint Arc
dimension of 72 27} command to draw another arc
degrees for the centered at the origin and of a radius

sector. of 0.625 inches. Convert the arc to a

Construction Geometry
(1.2-3[5]).




Section 2.2 Geneva Gear Index 45

[8] Draw a line connecting
the upper circle to the outer
arc. Add a Parallel relation
between the line and the line

next to it. Add a Tangent
relation between the line and

the connecting circle.

N N
[9] Use Centgrlme cpmmand to ® [7] Draw a line connecting the
draw a centerline starting from the {b lower circle to the outer arc
origin. Specify the length (1.529 Add a Horizontal relation on
inches). Make the sector symmetric the line. Add a Tangent
about the cen.terllne.. To do this, se]ect relation between the line and the
Add Relation, click the centerline connecting circle
and the two edge lines of the sector, )
and select Symmetric in the \ )
Property Box.

-




Section 2.2 Geneva Gear Index 46

[10] Use Centerpoint
Arc command to draw an
arc centered at one end of

the certerline. Specify a

radius of 0.63 inches.

[11] Trim away unwanted
segments. This is the
finished sketch. If some
entities turn to blue color,
add relations to fix them
(see [12-14]).

[12] If some entities turn to

blue, try to fix them by adding

a Coincident relation for
this point...

[13] And this line. Add
another Coincident for
the other side of the sector.

[14] If steps [12, 13] don't fix all
the entities. Try to drag an
unfixed entity to see what
relations should be added.
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2.2-4 Extrude the Sketch

[17 Extrude the sketch
0.25 inches. Thisis a 1/5
of the gear index.

2.2-5 Complete the Full Model

® oo (2 sweot Boss/Base @ & =) (& sweotcut % 11
Extuded Revoived [} LoftedBossfBase | Extruded Hole Revoived (] Lofted cut kL Loen
Cut  Wizard  Cut e
) Boundary Boss/Base ™ BoundaryCut . =

| Features | Sketen | Sudaces | SheetMatal | weldments | Data Migration | Direct Editing
T —

[I] Highlight the newly created body in .
Features Tree and, from Pull- [2] The Circular Pattern
Down Menus, select command is also available in
Insert>Pattern/Mirror>Circular the Features Toolbar.
Pattern.

) Geneva Mefeulte<Defaults PhotoWor Boss/Base Goss/Base

[4] Select the edge shown in
[5] for Pattern Axis.

[6] Type 5 for Number of
Instances.

[3] The body is pre-selected
j for Features to Pattern.

[5] This edge is used
as Pattern Axis.




[8] Right-click this face and select
Sketch from the Context Menu.
Draw a circle centered at the origin
with a diameter of 0.5 inches.
Extrude the sketch 0.19 inches.

[9] Click to highlight this face
and, from Pull-Down
Menus, select

Insert>Features>Hole>
Wizard... i

*lsometric

[10] Select Hole for

Hole Type and set

up other settings as
shown.

[12] Select the

center of the face.

[11] Select
Positions tab.

dimansions and other skatch
| tools to position the hole center(s).

|Use

| Click on the Type' tab to define the
 hole:specification and s

SEZE.
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R

|Mo Favorite Selected  >]
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[14] The finished
3D model.

[15] The Hole Wizard
command is also available in
Features Toolbar.

[16] Save the part with the file name Geneva. Close
the file and exit SolidWorks.
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Section 2.3

Yoke

2.3-1 About the Yoke

[11The yoke is a part
of a universal joint. In
this exercise, we'll
create a 3D solid
model for the yoke.

[2] Details of the
yoke.

D1.20

Unit: in.

3.55

1.50

‘—L 2x0.75
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2.3-2 Start Up

[[I] Launch SolidWorks and create a new part. Set up IPS unit system with 3 decimal places for the length unit. }

2.3-3 Create a Base Body

2
3
[[I] Create a sketch on Front plane. j C2)

&

[2] Draw a sketch like this. If
there are any blue entities (not
well-defined), see [3, 4].

2.500

[4] Another way is to drag an
unfixed entity to see what
relations should be added.

‘&_.\
% \/
*f-% [3] If there are any blue entities,
select Hide/Show
Items>View Sketch
Relations to view all relations.
Add relations to fix the entities.




[6] Select Mid Plane so

From A that the sketch extrudes
|sketch Plane = | both sides.
|Direction1 i
|mdrane O x|

d

\fmz.oom _ §

iC
[5] Extrude the
T Graft cutward sketch 2 inches.
T~ Thin Feature ¥|
Selected Contours ¥
TE——

2.3-4 Create Rounds and Holes

b [ ML [1] From Pull-Down Menus, select
Insert>Features>Fillet/
& R Round... and set up the properties

like this (also see [2-5]).

Z

[ Meawal | Ftevcpert |

Sy A, [2] Select this face as
" Constant radus Face Set |
€ Varisble radius
 Face filet

& Full round fillet

Center Face Set.

[3] Select this face as }

Items To Fillet Al

IFacec1>

@ 6]
@ IFace<2> (o]

¥ Tangent propagation }\
& Full preview

" Partial preview ‘

€ No preview

[ [4] Select this face as

Face Set 2.
P———
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[5]This is a Full
Round.
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L?ﬁ Swept Boss/Base
Extruded Revolved [ Lofted Bass/Base
Boss, Boss,
Features [ Sketch | Surtaces | Sheethetal | Welaments \ Data Migration | Direct Ediing | E\yuate |
\
— \
. [6] The Fillet command is also
[9]‘2;;I(a:-:lde available on the Features
’ Toolbar. Click it.
SRS
=, Hole Specification
[7] Create another
Full Round.
[I 0] s.et u.P the. INa Favorite Selected :_I
properties like this.
*Trimetric Coil|
[8] Select this face. [11] Select Positions tab and click ) L)
the arc-center of the selected face @; fﬁ
i =
[8]. To locate the arc-center, move P E il
your mouse over the arc, the center _
will show up. i
[AnsT nch o =
Tﬂ'}e:
IFracuonal Drii Sizes O ﬂ
| Hole Specifications A
Size:
f3/4 o =
e postont) a L Sewasitin
Use the dimensions and other sketch e -
tools to position ﬂ'nldaomw(s). g__Eul Condition A
Cick on the Type' tab to define the [ %] frroughal O 7]
hole specification and size. —
ﬁ



2.3-5 Create a Plane

Section 2.3 Yoke

sERse >
JSEikiele) »

[17 Highlight Top and,
from Pull-Down
Menus, select

[3] Click OK.

llnw R

@ Partl Defoult<<Default>_Photo Work Insert>Reference
| L2 Sensors Geometry>Plane...
& A] Annototions . defined
3= Materisl <not specified> b
% Front First Reference A |
Top
S n Qi
g"""“‘ [2] Type 3.5 (in) f [ Pt
+[§] Boss-Extrudel ype 3.55 (in) for = )
@) Filkets Offset distance. |L | Perpendicules
&) Filles (A | Coincident
(@ 34 (0.75) Dismeter Holel i
P : - -
‘ [r_?-_ﬂpssm‘b =
/./ . 3 [ Rip
4 e I
4 (=) M P
£ 4 B
e i P———

2.3-6 Create the Shaft

y{?

[4] A new plane is created by
offsetting Top plane 3.55
inches upward.

ot [5]1 The Reference
Reference ——  Geometry is also available
i on the Features Toolbar.
G

& 4
% Partl (Defavlt<<Defanlt>_PhotoWork
| (7] Sensors
# [A] Annotations
3= Materisl cnot specifisd>

[17 Right-click the newly
created plane and select
Sketch from the
Context Menu.

[2] Draw a circle centered
at the origin and with a
diameter of 1.2 inches.

54
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o g - NES
K & [3] From the Features Toolbar,
select Extruded Boss/Base and

iz select Up To Surface for End
|sketch Plane = | Condition.

 From

[4] Click Reverse
Direction.

[5] Select the top face
of the existing body

(see [6]).

[6] Face<I>.

[8] Turn off View e

Planes.

[9]1 The finished 3D
model.

[10] Save the part with the file name Yoke. Close the
file and exit SolidWorks.
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2.4-1 About the Support

[2] Details of the
support.

0.750

1.250

0.875

2.500

6xD0.25

Unit: in.

[1]1The support is a
part of the clamping
Y assembly mentioned

in 1.1. In this
exercise, we'll create
a 3D solid model for
the support.

N

1.000 RO.100
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2.4-2 Start Up

[1] Launch SolidWorks and create a new part. Set up IPS unit system and with 3 decimal places for the
length unit.

2.4-3 Create Vertical Plate

[2] Draw a sketch like
this. Make sure all
entities are fixed. If

[[I] Create a sketch on Front plane. ] not, see [3].

1.250 -

&

D
\a

0.875

0.375 1.250

=
o | [3] If there are any blue-colored
g m entities, add missing Relations.
——  Remember, one way to detect
{ missing Relations is to drag an
unfixed entity.
\ - 4
0.375 1.250
- 2.500 =




0.219 =

[4] Draw two circles
like this. Make sure all
entities are fixed.
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0.250

©2°

2
© 8
o
v 2
)
o)
K,
@.
[5] Trim away
0.219 . 0.250 unwanted segments.
03

0.750

0.250

[6] Use Sketch Fillet
command to draw two
fillets of the same radius of
0.1 inches. The two fillets
may need to create
separately.

®

~
Al
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[7] Extrude the sketch
0.125 inches.

[2] Select Reference
Geometry>Plane from the
Features Toolbar.

2.4-4 Create Horizontal Plate

& (B sweptBossfiase B & @® Swept Cut & 2 Mo (@@ weap

Extruded Revoved [l LofedBossfase | Extruded Hole Revoved (] Loredcut | T 0¥ B pan @) pome

Boss/Base Boss/Basa @ o Cut  \Wizard Cut - ok

- fsal -2 ! [ [6] Click OK.
% Part2 (Defoulte<Defanlt>_PhotoWork

[1] Fighlight Top. ]

-]

[3] Type 0.875 (in) for (| Porslel
——— Offset distance. i“ | Papesitictaar

[ [4] Click Flip.

59



TS S »
P

W, Part2 (Default<<Defaults_PhotoWork
[ A] Ammotations
§= Material <not specitied >
& Front
& Top
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[7] While the new plane is
still highlighted, click
Sketch in the Sketch
Toolbar (see [8]).

@ |IN~@-pn- 5
'rhnr;ﬁ;tanD'Q'&'A
z . B-0 T %

Sketch | Surfaces | Sheet

Feat‘s_l

-

——

[8] Click Sketch in the
Sketch Toolbar.

[10] Remember, one way to detect
missing Relations is to drag an
unfixed entity. You may need to add
a Coincident relation here.

!

1]

[9] Draw a sketch like
this. Make sure all
entities are fixed.

0.125

O+ P 0|
0 N ’ao%
3 |
| 0375 |_, 0375 |_
2 1.250 s
Ao m@ 0 Ee s =

[12] Turn off View
Planes.

[11] Extrude
(upward) 0.125
inches.
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2.4-5 Create Fillet

[17 In the
Features

l Manual ] FilletXpert

Fille

Toolbar, click
Fillet.

»

[5] Click OK.

Jonstant radius
Variable radius
" Face fillet

' Full round filet

[2] Select
Conds.tant | Items To Fillet A
radius. 3\ 0.10n O =

™ Multiple radius filet

[3] Select the
edge shown in

(41

v Tangent propagation

" Full preview

[4] Szlect this
edge.

(¥ Partial preview

T No preview

[6] Save the part with the file name Support.
Close the file and exit SolidWorks.

6l



