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Cluster Wheel Vehicle

Assembly 
A.  Float and Lock Sunroof to Hatch.
Step 1.	 Open your CWV Assembly file.

Step 2.	 Click Isometric  on the Standard Views toolbar. (Ctrl-7)

Step 3.	 Ctrl click Hatch  and Sunroof  in the Feature Man-
ager to select both.  Right click and click Float, Fig. 1.

Step 3.	 Ctrl click Hatch  and Sunroof  to select both.  Re-
lease Ctrl key and click Lock two components together 

 on the context toolbar, Fig. 2.

B.  Mate: Hatch.
Step 1.	 Click Right Plane  in the Feature Man-

ager and Mate  on the context toolbar, 
Fig. 3.

Step 2.	 Expand the flyout Feature Manager design 
tree (click ) in the top left corner of the 
graphics area, expand Hatch and click 
Right Plane , Fig. 4.

Step 3.	 Click Add/Finish 

Mate  to 
add a Coincident 
mate.
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Step 4.	 Rotate view up to view hinges, 
use Up Arrow key  couple 
times.

Step 5.	 Click cylindrical face of hinge 
on Hatch and cylindrical face 
of hinge on Chassis, Fig. 6.

Step 6.	 Click Add/Finish Mate  to add 
Concentric mate.

Step 7.	 Click OK in the Property Manager.

Step 8.	 Click Isometric  on the Standard Views 
toolbar. (Ctrl-7)

Step 9.	 Grab the Hatch and rotate 
around to view inside side 
of both Hatch and 
Chassis, Fig. 7.

Step 11.	Click Mate  on 
the Assembly toolbar.

Step 12.	In the Mate Property Manager set: 
	 click Advanced tab , Fig. 8
	 under Mate Types 

		  select Angle Mate 
		  click inside top/bottom faces of Hatch and Chassis, Fig. 7
			   Angle  180
			   uncheck Flip dimension

			   Maximum Valve   180
			   Minimum Valve    70

		  Mate alignment  Aligned    
	 click OK twice .

Step 13.	Now hinge HATCH.

Step 14.	Save  (Ctrl-S).
Fig. 8

Fig. 9

Fig. 6

Fig. 7

Tip: Select Hatch first un-
check Flip dimension.
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C.  Insert Motor Assembly.
Step 1.	 Hide Hatch  and Sunroof  components, Fig. 10.  To hide, move cursor over the com-

ponent in graphics area and press Tab key.  To show Shift - Tab.

Step 2.	 Click Insert Components  on the Assembly toolbar.

Step 3.	 Position Motor Assembly as shown, Fig. 11.

D.  Mate: Motor Assembly.
Step 1.	 Click Right Plane  in the Feature Manager 

and Mate  on the context toolbar, Fig. 12.

Step 2.	 Expand the flyout Feature Manager design 
tree, expand Motor Assembly and click Right 
Plane , Fig. 13.

Step 3.	 Click Flip Alignment  in the Mate pop-

up and Add/Finish Mate  to add 
Coincident mate, Fig. 14.

Fig. 11Fig. 10
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Step 4.	 Click bottom inside face of Chassis and bottom face of Gearbox, Fig. 16.

Step 5.	 Click Add/Finish Mate  to add 
Coincident mate.

Step 6.	 Click cylindrical face of Axle hole 
on Chassis and a cylindrical face of 
Gearbox Shaft, Fig. 17.

Step 7.	 Click Add/Finish Mate  to add 
Concentric mate.

Step 8 .	 Click OK in the Property Manager.

Step 9.	 Save  (Ctrl-S).

Fig. 16

Fig. 17 Fig. 18
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E.  Insert Front Axle and Rear Axle.

Step 1.	 Click Insert Components  on the Assembly toolbar.

Step 2.	 Ctrl click both FRONT AND REAR AXLE files and click Open 
from the Open dialog box.

Step 3.	 In the Begin Assembly Property Manager set: 
	 click Keep Visible , Fig. 19
	 under Part/Assembly in Insert
		  select FRONT AXLE to highlight it
	 under Options
		  select Only fix first component.

Step 4.	 Position Front Axle near front Axle Hole in Chassis, Fig. 20.  
When Axle snaps into place and cursor changes to indicate a Con-
centric mate , click to release Axle.

Step 5.	 Check Add/Finish Mate 

 in Mate pop-up 
toolbar to add a Concen-
tric mate.

Step 6.	 Back in Begin Assembly Property Manager: 
	 under Part/Assembly in Insert, Fig. 21
		  select REAR AXLE to highlight it.

Step 7.	 Position Rear Axle near rear 
Axle Hole in Chassis, Fig. 22.  
When Axle snaps into 
place and cur-
sor changes to 
indicate a Con-
centric mate , 
click to release Axle.

Step 8.	 Check Add/Finish Mate  in Mate pop-up toolbar to add a Concentric mate.

Step 9.	 Click OK in the Property Manager.

Step 10.	Save  (Ctrl-S).

Fig. 19

Fig. 21

Fig. 22

Fig. 20
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F.  Mate: Axles.
Step 1.	 Click Right Plane  in the Feature Man-

ager and Mate  on the context toolbar, 
Fig. 23.

Step 2.	 Expand the flyout Feature Manager design 
tree, expand Front Axle and click Right 
Plane , Fig. 24.

Step 3.	 Click Add/Finish Mate  to add a Coin-
cident mate.

Step 4.	 Expand the flyout Feature Manager design tree, click Right Plane
, expand Rear Axle and click Right Plane , Fig. 26.

Step 5.	 Click Distance  in Mate pop-up, Fig. 27.  Set distance 31.75 
and press ENTER.  The Axle should positioned out from Motor 
Shaft, Fig. 28.  If positioned in opposite direction, click Flip Di-

mension  in the Mate pop-up.  

Click Add/Finish Mate  to add 
Distance mate.

Step 6.	 Click OK in the Property Manager.

Step 7.	 Save  (Ctrl-S).

Fig. 23

Fig. 24

Fig. 25

Fig. 26

Fig. 28

Fig. 27
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G.  Insert Sprockets.

Step 1.	 Click Insert Components  on the Assembly toolbar.

Step 2.	 Ctrl click both Sprocket files and click Open from the Open dialog 
box.

Step 3.	 In the Begin Assembly Property Manager set: 
	 click Keep Visible , Fig. 29
	 under Part/Assembly in Insert
		  select FRONT SPROCKET 12T to highlight it.

Step 4.	 Snap Front Sprocket 12T to Front Axle with 
Concentric mate , Fig. 30.

Step 5.	 Click Flip Alignment  in the Mate pop-

up and Add/Finish Mate  to add 
Coincident mate, Fig. 31.

Step 6.	 Back in the Begin Assembly Property Manager: 
	 under Part/Assembly in Insert, Fig. 32
		  select REAR SPROCKET 12T to highlight it.

Step 7.	 Snap Rear Sprocket near Rear Axle 
with Concentric mate , Fig. 33.

Step 8.	 Check Add/
Finish Mate 

 in 
Mate pop-up 
toolbar to add 
a Concentric mate.

Step 9.	 Click OK in the Property Manager.

Fig. 29

Fig. 32

Release part 
when cursor 
changes to 

 
 

Fig. 30

Fig. 31

Fig. 33

 
Flip Alignment 
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H.  Create Plane1.

Step 1.	 Click Top  on the Standard Views 
toolbar. (Ctrl-5)

Step 2.	 Click Right Plane  in the Feature
Manager to display Plane in graphics area, 
Fig. 34.

Step 3.	 In graphics area Ctrl drag Right plane to 
right (driver side) and release, Fig. 35.

Step 4.	 In the Plane Property Manager set: 
	 under First Reference, Fig. 36

		  Distance   16.5
		   and press ENTER.
	 The new plane should be to right 
	 of Right plane, Fig. 35.
	 Click OK .

Fig. 34

Fig. 36

Hold down Ctrl 
drag plane to right 

 

Set distance 16.5Fig. 35
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I.  Mate: Sprockets.
Step 1.	 If necessary hide Planes .  To hide, click 

View Menu > Hide/Show >  Planes.

Step 2.	 Click Plane1  in the Feature Manager and 
Mate  on the context toolbar, Fig. 37.

Step 3.	 Expand the flyout Feature Manager design 
tree, expand Front Sprocket and click 
Plane3 , Fig. 38.

Step 4.	 Click Distance  in Mate pop-up,
Fig. 39.  Set distance 1.7 and press 
ENTER.  The Sprocket should 
positioned out from Motor, Fig. 40.  
If positioned in opposite direction, 

click Flip Dimension  in 
the Mate pop-up.  Click Add/

Finish Mate  to add Dis-
tance mate.

Fig. 37

Fig. 38

Fig. 39

Fig. 40
Assembly Plane1
Sprocket Plane3

Plane1 
to 

Plane3 
Distance 1.7
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Step 5.	 Click Isometric  on the Standard Views toolbar. 
(Ctrl-7)

Step 6.	 Click flat face on Rear Sprocket and flat 
face on Gearbox Shaft, Fig. 41.

Step 7.	 Click Add/Finish Mate  to add 
Parallel mate.

Step 8.	 Click outside face of both Sprockets, Fig. 42.

Step 9.	 Click Add/Finish Mate  to add Coincident mate.

Step 10.	Click OK in the Property Manager when done.

Step 11.	Save  (Ctrl-S).

Fig. 41

Fig. 42

Fig. 43
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J.  Chain Path.
Step 1.	 Isolate both Sprocket  components, Fig. 44.  

To Isolate, Ctrl click Front Sprocket and 
Rear Sprocket in the graphics area.  Right 
click and click Isolate from the menu.

Step 2.	 Click Plane1  in the Feature 
Manager and click Sketch  on 
the context toolbar, Fig. 45.

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

Step 4.	 Click Straight Slot  (S) in the Slot 
flyout  on the Sketch toolbar.

Step 5.	 Sketch a straight slot across centerpoint 
of Sprockets, Fig. 46.  To wake up center-
point, hover cursor over a circular edge.

Step 6.	 Click Smart Dimension  (S) on 
the Sketch toolbar.

Step 7.	 Dimension diameter 13.575, Fig. 47.

Step 8.	 Click Exit Sketch  on the Sketch toolbar.

Fig. 44

Fig. 45

Fig. 46

Fig. 47
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K.  Insert Chain Link.
Step 1.	 Click Isometric  on the Standard Views toolbar. (Ctrl-7)

Step 2.	 Click Insert Components  on the
Assembly toolbar.

Step 3.	 Position Chain Link along side path, 
Fig. 48.

L.  Chain Pattern.
Step 1.	 Click Chain Component Pattern  in the Linear Component 

Pattern flyout  on the Assembly toolbar.

Step 2.	 In the Chain Pattern Property Manager: 
	 under Pitch Method, Fig. 49

		  click Connected Linkage 
	 under Chain path 
		  click Selection Manager 
	 in the Selection Manager, Fig. 50

		  click Select Closed Loop 		
		  click Sketch1, Fig. 51

		  click OK 
		  Number of Instances   29
	 under Chain Group 1 
		  Component to Pattern  click Chain Link
		  Path Link 1 
	 	 click cylindrical face of hook on Chain Link
		  Path Link 2 
	 	 check cylindrical face of post on Chain Link
	 under Path Alignment Plane
		  Expand the flyout Feature Manager design 
		  tree, expand CHAIN LINK and
		  click Right Plane , Fig. 52.
	 click OK .

Step 3.	 Save 
 (Ctrl-S).

Fig. 48

Fig. 49

Fig. 52

Fig. 50

Fig. 51

Path Link 1 

Path Link 2 

Sketch1 

Fig. 53
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M.  Insert Battery Holder Assembly.
Step 1.	 Hide Chain Link <1>  component.  To hide, click 

Chain Link <1>  in the Feature Manager and Hide  
on the context toolbar, Fig. 54.

Step 2.	 Hide Sketch1 .  To hide, click Sketch1  in the 
graphics area and Hide  on context toolbar, Fig. 55.

Step 3.	 Exit Isolate.  To Exit, click Exit Isolate  on the 
Isolate pop-up toolbar, Fig. 56.

Step 4.	 Click Insert Components  on the Assembly 
toolbar.

Step 5.	 Place Battery Holder Assembly, Fig. 57.

Fig. 51

Fig. 55

Fig. 56

Fig. 54

Fig. 57
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N.  Mate: Battery Holder Assembly.
Step 1.	 Click Right Plane  in the Feature Man-

ager and Mate  on the context toolbar, 
Fig. 58.

Step 2.	 In the flyout Feature Manager design tree, 
expand Battery Holder Assembly and click 
Right Plane , Fig. 59.

Step 3.	 Click Add/Finish Mate  to add a Coin-
cident mate.

Step 4.	 Click Right  on the Standard Views toolbar. (Ctrl-4)

Step 5.	 In the flyout Feature Manager design tree, click Front Plane
 and expand Battery Holder Assembly and click Front 

Plane , Fig. 61.

Step 6.	 Click Distance  in Mate 
pop-up, Fig. 62.  Set distance 94 
and press ENTER.

Fig. 58

Fig. 59

Fig. 60

Fig. 63

Fig. 61
Fig. 62
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to 

Front 
Distance 94

Right 
to 

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

Step 8.	 Click seat face of Battery Holder post on 
Chassis and hide side face of Battery 
Holder, click bottom face, Fig. 64.  
To hide face, hover cursor over face 
and press Alt key.

Step 9.	 Click Add/Finish Mate  in 
Mate pop-up toolbar to add a Coin-
cident mate.

Step 10.	Click OK in the Property Manager when done.

O.  Insert Washer.

Step 1.	 Click Insert Components  on the Assembly toolbar.

Step 2.	 Select your Washer file and Open.

Step 3.	 Position Washer near Front Axle 
and release when snaps to Concen-

tric mate , Fig. 65.

Step 4.	 Check Add/Finish Mate  in Mate 
pop-up toolbar to add a Concentric mate.

P.  Mate: Washer.

Step 1.	 Click Mate  on the Assembly toolbar.

Step 2.	 Click side face of Chassis and hide outside face 
of Washer, click inside face, Fig. 66.  To 
hide face, hover cursor over face 
and press Alt key.

Step 3.	 Click Add/Finish Mate  in 
Mate pop-up toolbar to add a Coinci-
dent mate.

Step 4.	 Click OK in the Property Manager when done.

Fig. 64

Fig. 65

Fig. 66

Hide outside face 
Alt key

Hide outside 
face 

Alt key
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Q.  Insert Cluster Assembly.

Step 1.	 Click Insert Components  on the 
Assembly toolbar.

Step 2.	 Select your Cluster Assembly file 
and Open.

Step 3.	 Position Assembly near Front 
Axle and release when snaps to 

Concentric mate , Fig. 67.

Step 4.	 Check Add/Finish Mate  in Mate pop-up 
toolbar to add a Concentric mate.

Step 5.	 Save  (Ctrl-S).

Fig. 67
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R.  Mate: Cluster Assembly.

Step 1.	 Click Top  on the Standard Views 
toolbar. (Ctrl-5)

Step 2.	 Click Right Plane  in the Feature Man-
ager and Mate  on the context toolbar, 
Fig. 68.

Step 3.	 Expand the flyout Feature Manager design 
tree, expand Cluster Assembly and click 
Right Plane , Fig. 69.

Step 4.	 Click Distance  in Mate pop-up,
Fig. 70.  Set distance 27.25 and press EN-
TER.  The Assembly should positioned out-
side Chassis, Fig. 71.  Click Add/Finish Mate 

 to add Distance mate.

Fig. 68

Fig. 70

Fig. 69

Fig. 71

Right 
to 

Right 
Distance 27.25
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Step 5.	 Click Isometric  on the Standard Views toolbar. (Ctrl-7)

Step 6.	 Expand the flyout Feature Manager design tree, click Top Plane , 
expand Cluster Assembly and click Top Plane , Fig. 72.

Step 7.	 Click Add/Finish Mate  in Mate pop-up toolbar to add a Paral-
lel mate.

Step 8.	 Click OK in the Property Manager.

Step 9.	 Save  (Ctrl-S).

Fig. 72

Fig. 73

Top 
to 

Top



SOLIDWORKS 25   Assembly   CWV   Page 29-19

S.  Copy with Mates Washer and Cluster Assembly.
Step 1.	 Ctrl click Washer  and Cluster Assembly  in 

the Feature Manager.  Then, right click and click Copy 
with Mates on menu, Fig. 74.

Step 2.	 In the Copy with Mates Property Manager: 
	 Step 1: Select Component, Fig. 75
		  Preselected 
		  click Next

Step 3.	 Still in Copy with Mates Property Manager: 
	 Step 2: Mates, Fig. 76
		  under Mates

		    Concentric
				    click in New Entity To Mate To box 
				    click cylindrical face of Rear Axle,
				    Fig. 77 

		    Coincident
				    check Repeat

		    Concentric
				    click in New Entity To Mate To box 
				    click cylindrical face of Rear Axle

		    Distance
				    check Repeat

		    Parallel
				    check Repeat
	 click OK and click Cancel .

Step 4.	 Save  (Ctrl-S).

Fig. 77

Fig. 75

Fig. 76

Fig. 74

Tip:  For Concentric mates
click Rear Axle
all other Mates check Repeat

Click Rear Axle for 
Concentric mates 
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T.  Mirror Rear Axle, Washers and Cluster Assemblies Right 
Plane.

Step 1.	 Click Top  on the Standard Views 
toolbar. (Ctrl-5)

Step 2.	 Ctrl click Right Plane , Rear Axle , 
both Washers  and both Cluster As-
semblies  in the Feature Manager to 
select plane and components, Fig. 78.

Step 3.	 Click Mirror Components 
 in the Linear Compo-

nent Pattern flyout  on the Assem-
bly toolbar.

Step 4.	 In the Mirror Property Manager: 
	 Step 1: Selections, Fig. 79
		  all were preselected 
	 click Next .

Step 5.	 Still in Mirror Property Manager: 
	 Step 2: Set Orientation, Fig. 80
		  under Mirror Type
			   select Component origin
		  under Orient Components

			   select X mirrored Y mirrored 
			   expand Cluster Assembly 1
			   click Tire 1

			   select Create opposite hand version 
			    
			   expand Cluster Assembly 2
			   click Tire 1

			   select Create opposite hand version 
	 scroll back up thru and confirm both Tire 1 are
	 Opposite Hand  and all others XY Mirror 
		  click Next .

Fig. 78

Fig. 79

Fig. 80
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Step 6.	 In Mirror Property Manager: 
	 Step 3: Opposite Hand, Fig. 81
		  under Opposite Hand Versions
			   select Tire 1-1
		  select Create new files
		  click Next .

Step 7.	 In Mirror Property Manager: 
	 Step 4: Import Features, Fig. 82
		  under Visual Properties
			   check Propagate from original part
	 click OK .

U.  Show Components.
Step 1.	 Click Isometric  

on the Standard Views 
toolbar. (Ctrl-7)

Step 2.	 Show HATCH and SUN-
ROOF  components.  
To show, move cursor 
over the component in 
graphics area and press 
Shift - Tab.

Step 3.	 Save  (Ctrl-S).

Fig. 81

Fig. 82

Fig. 84

Fig. 83

Show 
Shift - Tab 


