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A. InsertiInside Cluster Bracket, Gears and Rim. &
Step 1. [

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Cluster Wheel Vehicle

Cluster Assembly

[y
Click File Menu > New, click Assembly Metric and OK.

Select your INSIDE BRACKET file and click Open from the
Open dialog box.

In the Begin Assembly Property Manager set:

click Keep Visible 7™ Fig. 1
under Options
Only fix first component

Click OK % in the Property Manager.
This will place Bracket origin at the assembly
origin and fix the position so Bracket cannot
move. This fixed component should have a
(f) before its name in the Feature Manager
» €0 (f) INSIDE BRACKET<1> .

Click Browse Browse.. in the Property Manager, Fig. 1.

Ctrl click your DRIVE GEAR, IDLER GEAR and RIM files and
click Open.

Back in the Begin Assembly Property Manager:
under Part/Assembly in Insert, Fig. 3
select DRIVE GEAR to highlight it.

In the graphic area position Drive Gear over center axle hole in
Bracket, Fig. 4. When Gear snaps into place and cursor changes to

indicate Concentric mate &, click to release Gear.

Release part
when cursor
changes to

Click Add/Finish Mate | ¥ | in
Mate pop-up toolbar to add a

Concentric mate, Fig. 5. No
lock.

N Lof©

[ ] Lock rotation

Ml 2] =]v]

Fig. 5

Be aware Gear

your view.

Message

Part/Assembly to Insert A

Open documents:

) INSIDE BRACKET

Configuration:

Metric - Spur gear 0.9M 10T 20PA 3FW

Browse...

Thumbnail Preview v

Options A

Start command when creating new
assembly

. Automatic Browse when creating new
assembly

[V] Graphics preview

[ Make virtual

[ envelope

["]Show Rotate context toolbar

Fix / float component on insert:

(®) Only fix first component
OFix ‘

Fig. 4 could be outside

() Float

Fig. 1
L%@ Begin Assembly @ @
v x
Message v
Part/Assembly to Insert A

Open documents:

{1 IDLER GEAR 10T I a

dB) INSIDE BRACKET

@ R

Configuration:

‘ Metric - Spur gear 0.9M 10T 20PA 3FW

Browse...

Thumbnail Preview v

Options ~

. Start command when creating new
assembly

Automatic Browse when creating new
assembly

Graphics preview

[IMake virtual

[“envelope

["]Show Rotate context toolbar
Fix / float component on insert:
(®) Only fix first component

(O Fix

(O)Float

Fig. 3
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Step 9. Back in Begin Assembly Property Manager:
under Part/Assembly in Insert, Fig. 6
select IDLER GEAR to highlight it.

Step 10. Position Idler Gear over Idler axle
hole in Bracket, Fig. 7. When Idler
snaps into place and cursor

Step 11.

Step 12.

Step 13.

Step 14.

changes to indicate Concentric

mate

Click Add/Finish Mate

pop-up toolbar to add a Concentric

mate, Fig. 8.

Place RIM at driven gear hole in

Bracket, Fig. 7.

Click Flip Mate Alignment
the Mate pop-up to flip gear to inside.

Click Add/Finish Mate

, click to release Idler.

v

Idler axle
hole

in Mate

Ve

in

v

Concentric mate, Fig. 11.

Click OK % in the Property Man-

ager.

B. Save as "CLUSTER ASSEMBLY".
Click File Menu > Save As.

Step 1.

Step 2. Key-in CLUSTER ASSEMBLY for the filename and press ENTER.

E:g Begin Assembly @ @
v X
Release part | e v
when cursor | c.acemby womser N
changes to Open documents:
DRIVE GEAR 10T
B INSIDE BRACKET
@ R
Configuration:
| Metric - Spur gear 09M 10T 20PA3FW v |
Browse...
Thumbnail Preview v
Options ~
= Start cIDEnmand when creating new
Fig. 6
O& 2 =]V
[ ] Lock rotation
Fig. 8
Release part | esinssemsy i
when cursor |¥ *
changes to | Meseoe M
Part/Assembly to Insert ~

Open documents:

4By DRIVE GEAR 10T

Gy ibLer GEAR 10T

E% INSIDE BRACKET

Configuration:

| Metric - Spur gear 09M 10T 20PA3FW v |

Browse...

Thumbnail Preview v

Options ~

= Start command when creating new

Fig. 9

[ ] Lock rotation

Fig. 11
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C. Mate: Gears Multiple Mode. S Mate @

v x = H
_' Advanced | & Analysis
/\ Standlard d Mechanica

Mate Selections N

@? IFace<'\>@INSIDE BRACKET<'\>~‘

Step 1. Click Mate I\ﬁ on the Assembly toolbar.

Step 2. In the Mate Property Manager set:
under Mate Selections, Fig. 12

click Multiple mate mode %
for Common reference
click outside of Bracket face, Fig. 13

4

[ create multi-mate folder

]

Link dimensions

Fig. 12
Outside ‘ -
face - i % Distancel @
v x o]
ROtatC VleW tO VieW backside Of Gears. Fig' 13 " Advanced | @ Analysis

To rotate view, Ctrl-YShift click the Y axis of the A Sendard | (P Mol |

Mate Selections A
Reference Tl‘iad Ax(b()ttom left corner Of ) fig IFace<w>@|N5|DE BRACKET<1> ‘
graphics area). “ Rim gear— }
face '

for Component references
click back face of the Rim gear, Fig. 15

[ create multi-mate folder

Link dimensions

click Distance H in Mate pop-up, Fig. 14
F' 16 % Distance3 @
S ise v x o]

Set distance .5.

. ,‘ Advanced | & Analysis
Click the other gear back faces, A stncrd JC/MEIENEN
Fig. 18. _
Mate Selections ~
. ] Face<1>@INSIDE BRACKET<1>
Click Front @ on the Standard i i |
Face<2>@RIM<1>

Views toolbar. (Ctrl-1)

Face<3>@IDLER GEAR 10T<1>
Face<4>@DRIVE GEAR 10T<1>[ <

|

3
[ create multi-mate folder

The Gears should be aligned .5 from
Bracket, Fig. 19. If positioned in op-

Link dimensions

. R Mate Type N
posite direc- A coincdent
tiOl'I, click Pa[allel
Flip Dimeﬂ- Eerpendicular
+® (@) Tangent
Sion - O) Concentric
in the Mate G o
pop-up. 0.50mm B
[“JElip dimension
Step 3. Click OK (o onis 4
ate alignment:
" twice in
the Property Mates ~
Manager.
(-]
Options A
D Add to new folder
Step 4 * SaVe B Show pepup dialog
(Ctrl-S). Show preview
[ use for pasitioning only
Fig. 17
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D. Insert Axles.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

@

Click Insert Components

Click Trimetric on the Standard Views toolbar.

)
Insert
Components

-

on the Assembly toolbar.

In the Insert Component Manager set:

click Browse | Browse... |

Ctrl click your IDLER AXLE AND RIM AXLE files and click
Open.

Back in the Begin Assembly Property Manager:

click Keep Visible 7™ Fig. 20
under Part/Assembly in Insert
select IDLER AXLE to highlight it.

Position Idler Axle over Idler Gear,
Fig. 21. When Axle snaps into snaps
into alignment and cursor changes to

indicate Concentric mate &&, click to
release Axle.

) o v | Release part
Click Add/Finish Mate in Mate when cursor
pop-up toolbar to add a Concentric mate. changes to
Back in Begin Assembly Property Manager: g

under Part/Assembly in Insert, Fig. 22
select RIM AXLE to highlight it.

Position Rim Axle over Gear of Rim,
Fig. 23. When Axle snaps into snaps
into alignment and cursor changes to

L%Q Insert Component @ @
v X

Message v
Part/Assembly to Insert ~

Open documents:

W

Configuration:

‘ Default ™ |

Thumbnail Preview v

Options A

Start command when creating new
assembly

Automatic Browse when creating new
assembly

Graphics preview

[ Make virtual

[ envelope

["]Show Rotate context toolbar
Fix / float component on insert:

(®) Only fix first component

OFix
(O Float
.

Fig. 20
L%Q Insert Component @ ®
v x
Message v
Part/Assembly to Insert A
Open documents:
E % IDLER AXLE ‘
Configuration:
‘ Default b |
Thumbnail Preview v
Options Fal

Start command when creating new
assembly

Automatic Browse when creating new
assembly

Graphics preview

[ Make virtual

[ envelope

] show Rotate context toolbar
Fix / float component on insert:

(®) Only fix first component

indicate Concentric mate &, click to Orrix
release Axle. D
Fig. 22

Click Add/Finish Mate | %" |in Mate
pop-up toolbar to add a Concentric
mate.
Click OK %* in the Property Manager.
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E. Mate: Axles.
Step 1. Drag the Axles out the back side of Bracket, Fig. 24.

Step 2. Rotate view to back side, Fig. 25. To rotateYView, Ctrl-Shift

click the Y axis of the Reference Triad )\Kﬂoottom left
corner of graphics area). !

Step 3. Click Mate I\ﬁ on the Assembly toolbar.

Step 4. Click back face Bracket and end face of Idler Axle, Fig. 25.

Step 5. Click Add/Finish Mate | % | in Mate
pop-up toolbar to add a Coincident
mate.

Step 6. Click back face Bracket and
end face of Rim Axle, Fig. 26.

Step 7. Click Add/Finish Mate | %
in Mate pop-up toolbar to
add a Coincident mate.

Step 8. Click OK % in the Prop-
erty Manager when done.

Step 9. Save B (Ctrl-S).
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F. Insert Middle and Outside Bracket.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Click Trimetric ﬁ on the Standard Views toolbar.

)
Click Insert Components et on the Assembly toolbar.

Components

-

In the Insert Component Manager click Browse .

Ctrl click your MIDDLE AND OUTSIDE BRACKET files and
click Open.

Back in Begin Assembly Property Manager:

click Keep Visible 7™ Fig. 28

under Part/Assembly in Insert
select MIDDLE BRACKET to
highlight it.

Position cursor over axle hole in
Drive Gear, Fig. 29. When Bracket
snaps into place and cursor changes to

indicate Concentric mate &, click to Release part
when cursor

release Bracket. changes to

Click Add/Finish Mate | % | in Mate pop-up ‘ g
toolbar to add a Coincident mate. -

Back in Begin Assembly Property Manager:

under Part/Assembly in Insert, Fig. 30

select OUTSIDE BRACKET to
highlight it.

Position Outside Bracket over Middle
Bracket center hole, Fig. 31. When
Bracket snaps into place and cursor
changes to indicate Concentric mate

, click to release Bracket.

Click Add/Finish Mate | %" | in Mate pop-up toolbar
to add a Coincident mate.

Click OK % in the Property Manager.

Drag Brackets out to view Axles, Fig. 32.
Unimportant if Brackets rotate.

E:g Insert Component

v x &

Part/Assembly to Insert

Thumbnail Preview

Options

Start command when creating new
assembly

Automatic Browse when creating ni
assembly

Graphics preview

[ Make virtual

[ envelope

["]Show Rotate context toolbar

Fix / float component on insert:

Fig. 28

ew

fj@ Insert Component

v x &

T

Part/Assembly to Insert

Thumbnail Preview

Options

Start command when creating new
assembly

ssembly
Graphics preview
[ Make virtual
[ envelope
[ Show Rotate context toolbar

Fix / float component on insert:
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G. Mate: Brackets.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

N

Click Mate |Mate | on the
Assembly toolbar.

Click cylindrical face
of Idler Axle hole in
Inside Bracket and
in Middle Bracket,
Fig. 33.

Check Add/Finish

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

Click end face of Idler Axle and outside face of Middle
Bracket, Fig. 34.

Click Add/Finish Mate | % | in Mate pop-up toolbar to
add a Coincident mate.

Click a cylindrical face of Rim Axle and cylindri-
cal face of Rim Axle hole in Outside Bracket,
Fig. 35.

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

Click side face of Rim and hide outside face of Outside
Bracket, click inside face of Outside Bracket, Fig. 36.
To hide face, hover cursor over face and press Alt key.

Click Distance H in Mate
pop-up, Fig. 37.

Set distance .5 and press EN-
TER. The Outside Bracket
should positioned outside the
Rim, Fig. 38. Click Add/

Finish Mate | % |to add
Distance mate.

Click OK % in the
Property Manager

ANLLIGHIS [Z[=]v
:
ig. 37
when done.
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H. InsertTire.

D_%‘@
Step 1. Click Insert Components . mnens ON the Assembly toolbar.
Step 2. Browse and open your TIRE file. Release part
when cursor
. . . . changes to
Step 3. Position Tire over Rim, Fig. 39. When
Tire aligns and cursor changes to indicate g
Concentric mate &, click to release Tire. and
Vo
Step 4. Click Flip Mate Alignment 7 in the
Mate pop-up to align Threads correctly. Click Add/Fin-
ish Mate | | to add Concentric mate, Fig. 40. |
Step 5. Save b= (Ctr1-s). N GG 12
[ ] Lock rotation &
I. Mate: Tire. Fig. 40
Step 1. Click Mate ﬁ on the Assembly toolbar.
Step 2. Click side face of Rim and side face of Tire, Fig. 41.
Step 3. Click Add/Finish Mate | % |in Mate pop-up toolbar to
add a Coincident mate.
Step 4. Click OK #%# in the Property Manager when done.
Step 5. Save = (ctr1-s).
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J. Insert Axle Caps.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

D_%‘@ v X
Click Insert Components et ON the Assembly toolbar. Message N
omponents Part/Assembly to Insert ~

Browse and Open your AXLE CAP file.

In the Insert Component Manager set:
click Keep Visible =™ Fig. 43

Position Cap over Rear (center) Axle
hole in Outside Bracket , Fig. 44.
When Cap snaps into place and cursor
changes to indicate Concentric mate

, click to release Cap.

Click Flip Mate Alignment 7
in the Mate pop-up to align Cap
correctly. Click Add/Finish Mate

" | to add Concentric mate,
Fig. 45.

Repeat and place CAP on Rim
Axle, Fig. 46. No flip.

Click OK % in the Property Manager.

save i (ctri-s).

E:;Q Insert Component @ @

Thumbnail Preview W

Options ~

Start command when creating new
assembly

Automatic Browse when creating new
assembly

Graphics preview

[ Make virtual

[ envelope

[ show Rotate context toolbar

Fix / float compon:

(®) Only fix first companen

Fig. 43

”
4

N Lo GG it f

[ | Lock rotation

Fig. 45
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K. Mate: Axle Caps.
Step 1. Drag Caps to outside Bracket, Fig. 47.

Step 2. Click Mate I\E on the Assembly toolbar.

Step 3. Click side face of Outside Bracket and hide cylindrical
face of Cap, click bottom face of Cap, Fig. 48. To hide
face, hover cursor over face and press Alt key.

Step 4. Click Add/Finish Mate ' |in Mate pop-up toolbar
to add a Coincident mate.

Step 5. Repeat mate on other CAP, Fig. 49.

Step 6. Click OK %" in the Property Manager.

Step 7. Save = (Ctr1-s).

Hide face
Alt key

Hide face
Alt key
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L. Circular Component Pattern.
Step 1. In the Feature Manager Ctrl click to select
these 6 components:

S ER S @ -
-

@ CLUSTER ASSEMBLY
4 Annctations

Idler Geal’ Lj Front Plane

. Lj Top Plane
le Lj Right Plane
Idler AXle % Origin

. 4 (f) INSIDE BRACKET<1>
le AXle @ (-) DRIVE GEAR 10T<1>
Tire % () IDLER GEAR 10T<1>

Axle Cap <2> on Rim Axle, Fig. 51.

%) () IDLER AXLE<1>

% () RIM AXLE<1>

% (-) MIDDLE BRACKET<1>
» ) OUTSIDE BRACKET<1>

0

v € () AXLE CAP<1>

13
13
» O RIM<1> ->
13
13
13

Step 2. Click Circular Component Pattern

= I . .
G f Circular Component Pattern | in the Linear

B »

Linear » @ Mates
Component Pattern flyout <" on the Fig. 51
Features toolbar. a

Step 3. In the Circular Pattern Property Manager set:
under Components to Pattern, Fig. 52
were preselected
under Direction 1
click in Pattern Axis box
click cylindrical face of center Cap, Fig. 53
select Equal spacing

o
Number of Instances 52 3
click OK % .

Step4. Save = (Ctr-s).

e
G,f Circular Pattern @ @
v X
Direction 1 ~
Face<1> @AXLE CAP<1> —
[4' 3360.00deg =
2,
4 &
EqWil spacing
D Direction 2 v
Components to Pattern ~N
@ IDLER GEAR 10T<1>
RIM<1>
IDLER AXLE<1>
RIM AXLE<1>
TIRE<1>
AXLE CAP<2>
Instances to Override v
Options W
.
Fig. 52
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