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Bike Horn

Top 
A.  Offset Surface.
Step 1.	 Open the Top part file.

Step 3.	 Click Surfaces  on the Command Manager toolbar.

Step 4.	 Click Offset Surface  on the Surfaces toolbar.

Step 5.	 Click Isometric  on the Standard Views toolbar. (Ctrl-7)

Step 6.	 In the Offset Surface Property Manger: 
	 under Offset Parameters, Fig. 1
		  click top face, Fig. 2
		  Offset Distance  .05

		  Reverse Direction 
		  Offset direction is inside. 
	 Can view by zooming on 

	 Wireframe  view, Fig. 3.
	 click OK .

B.  Curves.
Step 1.	 Hide TOP  body.  To hide, position cursor over 

the body in graphics area and press Tab key, Fig. 4.  
Shift-Tab to show.

Step 2.	 Click Top Plane  in the Feature Manager and 

click Sketch  on the context toolbar, Fig. 5.

Step 3.	 Click Normal To  on the 
Standard Views toolbar. 
(Ctrl-8)
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Step 4.	 Click Line  (L) on the Sketch 
toolbar.

Step 5.	 Sketch 2 lines, Fig. 6.

Step 6.	 Click Smart Dimension 

 (S) on the Sketch 
toolbar.

Step 7.	 Dimension endpoints to 

Origin , Fig. 7.

Step 8.	 Click Exit Sketch  on 
the Sketch toolbar.

Step 9.	 Click Isometric  on the Standard Views toolbar. (Ctrl-7)

Step 10.	Click Insert Menu > Curve > Projected.

Step 11.	 In the Projected Curve Property Manager: 
	 under Projection Type, Fig. 8
	 	 Sketch to Project  click Sketch1, Fig. 9
		  Projection Face  click top face
		  click OK .

Fig. 6

Fig. 7

Fig. 9
Fig. 8
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C.  3D Sketch.

Step 1.	 Click 3D Sketch  in the Sketch flyout  on the Sketch toolbar.

Step 2.	 Click Convert Entities  on the Sketch toolbar.

Step 3.	 In the Convert Entities Property Manager: 
	 under Entities to Convert, Fig. 10
		  click Curve, Fig. 11
		  click OK .

Step 4.	 Exit the 3D 
Sketch.  To 
Exit, click Exit 3D 

Sketch  in top 
right corner of graphics area.

D.  Hide Surface-Offset1 and Curve1.
Step 1.	 Hide Surface-Offset1 .  To hide, expand 

Surface Bodies folder  in Feature Manager, 
right click Surface-Offset1 and Hide  
on the context toolbar.  Or position cursor over 
the surface in graphics area and press Tab key, 
Fig. 12.

Step 2.	 Hide Curve1 .  To hide, click Curve1  
in Feature Manager and Hide  on the 
context toolbar, Fig. 13.

Fig. 10

Fig. 11

Fig. 13Fig. 12
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E.  Create Plane1 and Plane 2.
Step 1.	 Click Front Plane  in the Feature Manager to display Plane is 

graphics area, Fig. 14.

Step 2.	 In graphics area Ctrl drag Front plane to rear and release, Fig. 15.

Step 3.	 In the Plane Property Manager set: 
	 under First Reference, Fig. 16

		  Distance   65
		   and press ENTER.
	 The new plane should be somewhat in middle, Fig. 15.
Click Keep Visible  and OK . The Push Pin on allows creat-
ing another Plane.

Step 4.	 In the Plane Property Manager: 
	 under First Reference, Fig. 17
		  click in First Reference box 
	 expand the flyout Feature Manager design tree in top left corner of 
the graphics area and click Front Plane , Fig. 18

Distance   95 and press ENTER.
	 The new plane should be near rear, Fig. 19.
Click OK and click Cancel .

Step 5.	 Save  (Ctrl-S).

Fig. 14

Fig. 16

Fig. 15

Hold down 
Ctrl drag 

plane to rear

Fig. 17

Fig. 18

Fig. 19
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F.  Create Sketch2 for Boundary Direction 2.
Step 1.	 Hide both Planes .  To hide, click View Menu > 

Hide/Show >  Planes.

Step 2.	 Click Plane1  in the Feature Manager click Sketch 
 on the context toolbar, Fig. 20.

Step 3.	 Click Normal To  on the Standard Views 
toolbar. (Ctrl-8)

Step 4.	 Zoom in on top of 3D sketch, Fig. 21.

Step 5.	 Click Line  (L) on the Sketch toolbar.

Step 6.	 Sketch non-horizontal line between 3D 
Sketch splines, Fig. 22.

Step 7.	 Right click graphics area and click Select  
from menu to unselect Line tool.

Step 8.	 Ctrl click endpoint of line and a spline in 
3DSketch to select both.  Release Ctrl key and 

click Make Pierce  on the context toolbar, 
Fig. 23.  Make Pierce adds a Pierce relation 
between line and 3D Sketch.

Step 9.	 Ctrl click other endpoint and other spline in 
3DSketch to select both.  Release Ctrl key and 

click Make Pierce  on the context toolbar, 
Fig. 24.

Step 10.	Click Centerline  in the Line flyout 
 on the Sketch toolbar.

Step 11.	Sketch vertical centerline up from midpoint
 of line, Fig. 25.

Fig. 20
Fig. 21

Zoom

Fig. 22

Fig. 23

Ctrl click 3D sketch 
and endpoint of line

Fig. 24

Ctrl click 3D sketch 
and endpoint of line

Fig. 25
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Step 12.	Click 3 Point Arc  (S) in the Arc flyout 

 on the Sketch toolbar.

Step 13.	Sketch arcs between endpoint of line and end-
point of centerline, Fig. 26.

Step 14.	Click Smart Dimension  (S) on the 
Sketch toolbar.

Step 15.	Add dimensions, Fig. 27.

Step 16.	Click Sketch Fillet  on the Sketch toolbar.

Step 17.	In the Sketch Fillet Property Manager set: 
	 under Fillet Parameters, Fig. 28

		  Radius   .4
		  click intersection of
		  arcs, Fig. 29
	 click OK twice.

Step 18.	Click Exit Sketch  on 
the Sketch toolbar.

Step 19.	Save  (Ctrl-S).

Fig. 27

Fig. 26

Fig. 28
Fig. 29

Fig. 30
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G.  Create Sketch3 for Boundary Direction 2.
Step 1.	 Click Plane2  in the 

Feature Manager and 

click Sketch  on 
the sketch toolbar, 
Fig. 31.

Step 2.	 Click Line  (L) on 
the Sketch toolbar.

Step 3.	 Sketch non-horizontal 
line between 3D Sketch 
splines, Fig. 32.

Step 4.	 Right click graphics area and click Se-
lect  from menu to unselect Line tool.

Step 5.	 Ctrl click endpoint of line and a spline 
in 3DSketch to select both.  Release Ctrl 

key and click Make Pierce  on the 
context toolbar, Fig. 33.

Step 6.	 Ctrl click other endpoint and other 
spline in 3DSketch to select both.  Re-
lease Ctrl key and click Make Pierce 

 on the context toolbar, Fig. 34.

Fig. 31

Ctrl click 3D sketch 
and endpoint of line

Fig. 32

Fig. 33

Fig. 34

Ctrl click 3D sketch 
and endpoint of line
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Step 7.	 Click Centerline  in the Line flyout 
 on the Sketch toolbar.

Step 8.	 Sketch vertical centerline up from mid-
point  of line, Fig. 35.

Step 9.	 Click 3 Point Arc  (S) in the Arc 

flyout  on the Sketch toolbar.

Step 10.	Sketch the two arcs, Fig. 36.

Step 11.	Click Smart Dimension  (S) on the Sketch toolbar.

Step 12.	Add dimensions, Fig. 37.

Step 13.	Click Sketch Fillet  on the Sketch toolbar.

Step 14.	In the Sketch Fillet Property Manager set: 
	 under Fillet Parameters, Fig. 38

		  Radius   .4
		  click intersection of arcs, Fig. 39
	 click OK twice.

Step 15.	Click Exit Sketch  on the Sketch 
toolbar.

Step 16.	Save  (Ctrl-S).

Fig. 35

Fig. 38

Fig. 36

Fig. 39

Fig. 37
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H.  Create Sketch4 for Boundary Direction 2.
Step 1.	 Show TOP  body.  To show, expand 

Solid Bodies  folder in the Feature 
Manager.  Click Stock-MULTIBODY-1 

 body and Show  on the context 
toolbar, Fig. 40.

Step 2.	 Click Bottom  on the Standard Views 
toolbar. (Ctrl-6)

Step 3.	 Zoom in on rear of body at 3D Sketch, 
Fig. 41.

Step 4.	 Click bottom face of Top body and click 
Sketch  on the context toolbar, Fig. 42.

Step 5.	 Hide Top  body.  Use Tab key.

Step 6.	 Click Line  (L) on the Sketch 
toolbar.

Step 7.	 Sketch line between splines of 3D 
sketches, Fig. 43.

Step 8.	 Right click graphics area and click 
Select  from menu to unselect Line 
tool.

Step 9.	 Ctrl click endpoint of line and 
spline in 3DSketch 
to select both.  Re-
lease Ctrl key and 
click Make Pierce 

 on the context 
toolbar, Fig. 44.

Step 10.	Ctrl click other 
endpoint and 
other spline to se-
lect both.  Release 
Ctrl key and click 

Make Pierce  
on the context toolbar, Fig. 45.

Fig. 40

Zoom
Fig. 41

Fig. 42

Bottom face

Fig. 45Fig. 44Fig. 43

Ctrl click 3D sketch 
and endpoint of line

Ctrl click 3D sketch 
and endpoint of line

..then 
Hide Top body 

Tab key 
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Step 11.	Click 3 Point Arc  (S) in the Arc flyout  on the Sketch toolbar.

Step 12.	Sketch arcs between endpoints of line, Fig. 46.

Step 13.	Click Smart Dimension  (S) on the Sketch toolbar.

Step 14.	Dimension arc 5, Fig. 46.

Step 15.	Click Exit Sketch  on the Sketch toolbar.

Step 16.	Save  (Ctrl-S).

Fig. 46
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I.  Boundary Boss.
Step 1.	 Click Isometric  on the Standard Views toolbar. (Ctrl-7)

Step 2.	 Click Features  on the Command Manager toolbar.

Step 3.	 Click Boundary Boss/Base  on the Features toolbar.

Step 4.	 In the Boundary Property Manager set:  
	 under Direction 1, Fig. 47
		  right click the graphics area and select Selection Manager
		  from menu, Fig. 48
	 click Keep Visible  and Selection Manager remains available,

	 then click Select Group , Fig. 49
		  click right spline in 3D Sketch, Fig. 50

		  click OK  in Selection Manager
		  click left spline in 3D Sketch, Fig. 51

		  click OK  in Selection Manager

		  close Selection Manager 
 
	 under Direction 2
		  click in the box 
		  click the three Sketches in order and same location in each
		  sketch
	 under Options
		  check Merge tangent faces
		  uncheck Merge results
	 click OK .

Step 5.	 Save  (Ctrl-S).

Fig. 47

Fig. 48

Fig. 49

Right spline 
click 

 
Fig. 50

Fig. 51

Fig. 52

Left spline 
click 
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J.  Variable Fillet.
Step 1.	 Click Back  on the Standard Views toolbar (Ctrl-2) and Up Arrow Key to rotate to 

view arc edge of Boundary.

Step 2.	 Click Fillet  on the Features toolbar.

Step 3.	 In the Fillet Property Manager: 
	 select Manual, Fig. 53
	 under Fillet type 

		  select Variable Size Fillet 
	 under Variable Radius Parameters
		  Fillet Method  Symmetric
	 click curved edge at rear of Boundary feature, Fig. 54
	 click middle control point  on curved edge to add control point	
	 set Variable radius
		   .6 at midpoint 
		  .1 at both outside points 
	 to set radius, click and key-in radius.
	 click OK .

Step 4.	 Save 
(Ctrl-S). Fig. 53

Click to 
set

Fig. 54

Fig. 55Click to 
set
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K.  Copy Appearance.
Step 1.	 Click Isometric  on the Standard Views 

toolbar. (Ctrl-7)

Step 2.	 Show Top  body.  To show, position 
cursor over the body in graphics area and 
press Shift-Tab.

Step 3.	 Click Top  body and click Copy Appear-
ance  on the context toolbar, Fig. 56.

Step 4.	 Click Boundary  body  and click Paste 

Appearance  on the context toolbar, 
Fig. 57.

Step 5.	 In the appearance Target palette click Part 
, Fig. 58.

Step 6.	 Save  (Ctrl-S).

L.  Mirror Boundary Body.
Step 1.	 Click Right Plane  in the Feature Man-

ager to select plane, Fig. 59.

Step 2.	 Click Mirror  on the Features 
toolbar.

Step 3.	 In the Mirror Property Manager: 
	 under Mirror Face/Place, Fig. 60
		  click plane was preselected
	 expand Bodies to Mirror
		  click Boundary body , Fig. 61
	 click OK .

Fig. 56

Fig. 57

Fig. 58

Fig. 60Fig. 59

Fig. 61
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M.  Combine.
Step 1.	 Click Insert Menu > Features > Combine.

Step 2.	 In the Combine Property Manager: 
	 under Operation Type, Fig. 62
	 	 select Add
		  use Ctrl-A to select all 3 bodies, Fig. 63
		  click OK .

Step 3.	 Save  (Ctrl-S).

N.  Extrude 3 Speaker Mount.
Step 1.	 Click Front Plane  in the Feature Manager and click Sketch  on 

the context toolbar, Fig. 64.

Step 2.	 Click Normal To  on the Standard Views toolbar. (Ctrl-8)

Step 3.	 Click Convert Entities  on the Sketch toolbar.

Step 4.	 In the Convert Entities Property Manager: 
	 under Entities to Convert, Fig. 65
		  click inside edge of fillet at front of body, Fig. 66
	 click OK .

Step 5.	 Sketch vertical centerline up 

from Origin   , Fig. 67.

Fig. 62

Fig. 63

Fig. 65

Fig. 64

Fig. 67

Fig. 66

Origin
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Step 6.	 Click Circle  (S) on the Sketch toolbar.

Step 7.	 Sketch circle at Origin  , Fig. 68.

Step 8.	 Click Line  (L) on the Sketch 
toolbar.

Step 9.	 Sketch radii at angle, Fig. 69.

Step 10.	Right click graphics area and click 
Select  from menu to unselect Line 
tool.

Step 11.	Ctrl click line and centerline to 
select both, Fig. 70.

Step 12.	Click Mirror Entities 
 on the Sketch 

toolbar.

Step 13.	Click Smart Dimension  
(S) on the Sketch toolbar.

Step 14.	Add dimensions, Fig. 71.

Fig. 68

Fig. 69

Fig. 70

Fig. 71
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Step 15.	Rotate view to view extrude from inside Bottom, hold down middle mouse button (wheel) 
and drag to rotate view, Fig. 73.

Step 16.	Click Features  on the Command Manager toolbar.

Step 17.	Click Extruded Boss/Base  on the Features toolbar.

Step 18.	In the Boss-Extrude Property Manager set: 
	 under Selected Contours, Fig. 72
		  click the two contours
	 under From
		  Start Condition  Offset  4.5
		  Reverse Direction 
	 under Direction 1

		  Depth   6
		  Reverse Direction 
 	 click OK .

Step 19.	Save  (Ctrl-S).

O.  Fillet Edges.

Step 1.	 Click Fillet  on the Features toolbar.

Step 2.	 In the Fillet Property Manager set: 
	 select FilletXpert, Fig. 74

		  Radius   1
	 click an edge, Fig. 75
		  click Internal to feature  7 edges on the Fillet pop-up
	 click OK .

Step 3.	 Save 
(Ctrl-S).

Fig. 72

Fig. 74

Fig. 73

Fig. 75 Fig. 76


