@hapter ) Glider

A. Insert Fuselage and Shark Tooth Parts'
Step 1.

Step 2.
Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

Step 9.

Assembly

Click Keep Visible == in the Property Manager, Fig. 1.

Click Browse in the Property Manager, Fig. 1.

= Insert Component ?

Select your FUSELAGE file and click Open. v X S
[Message ‘ ¥
Click OK ﬁ? in the Property Manager. This will Paet/Assembly to lnsert 5
place Fuselage origin at the assembly origin and gesn deanents
fix the position so Fuselage cannot move.
This fixed component should have a (f)
before its name in the Feature Manager
1 S (F) FUSELAGE <1 > @s
Fig. 1

Click Browse in the Property
Manager, Fig. 1.

Select your SHARK
TOOTH file and click Open.

Click approximately where the Shark Tooth is positioned in Fig. 2.

Click OK 'ﬁ‘? in the Property Manager when done.

B. Save as "GLIDER ASSEMBLY".

Step 1.

Step 2.

C. Mate: Fuselage and Stark Tooth.

Step 1.

Step 2.

Step 3.

Click File Menu > Save As.

Key-in GLIDER ASSEMBLY for the filename and press ENTER.

Y
Click Mate |Mate [ on the Assembly toolbar.

Click side face of Fuselage and side face of Shark
Tooth, Fig. 3.

Click Add/Finish Mate J in Mate pop-up
toolbar to add a Coincident mate, Fig. 4.
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Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Pull the Shark Tooth back to the Fuselage. Be careful not to click the part as you pull it
back, Fig. 5.

Zoom in around front of Fuselage and Shark Tooth, Fig. 5. To zoom, hold
down Shift key and drag with middle mouse button (wheel). To pan, hold
down Ctrl key and drag with middle mouse button (wheel).

Right click side face of Fuselage and click Select Other from
the menu, Fig. 6.

Click bottom face of Fuselage, Fig. 7.

Click top face of Shark Tooth, Fig. 8.

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

Select Other

QK

Cancel

Clear Selections

Hide

Fig. 6

Fig. 9
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Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

D. Edit Part Convert Entities.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Expand the Design Tree (click +) in the top left
corner of the graphics area, Fig. 10.

Click Front Plane @, Fig. 10.

Expand Shark Tooth and click Front Plane &,
Fig. 10.

Click Distance Hl in Mate pop-up, Fig. 10.
Set distance to 278 and click Add/Finish Mate

‘¢ to add the
Distance mate.

Click OK

'ii in the

Property
Manag-

er when

done.

Save.

Use Ctrl-S. Fig. 11

Rotate view to view bottom as shown in Fig. 12.
Hold down middle mouse button (wheel) and
drag.

B

Click the Fuselage and click Edit Part
on the Content menu, Fig. 12.

Click the bottom face of the Fuselage and
click Sketch E

Press Escape key on keyboard to unselect the
face.

on the Content menu, Fig. 13.

]

Convert
Entities

Click Convert Entities on the Sketch

toolbar.

W

N EERY-¢-8.8]|5-anas
P

Edit
Component

fudi’ [
> 13
Insert Linear
Components Mate Compon...

B
Move
Component

)
Show
Hidder

Smart
Fasteners

Compone

= LIDER ASSEMELY (Default)

@, Front Flane

Top Plane ~
Right Plane
[Q vetes [ @nahee] | ko onan
% (f) FUsELAGE<1>
Mate Selecti B () SHARK TOOTH<1g
(%] Mates in GLIDER&
#-{A] Annatations
= Balsa
—Q Front Flane
Standard Mat —Q Top Plane s
Coincident _<£>: Right Plane
&+ Origin
Parallel []—E Boss-Extrudel
Perpendicular []_@ E_;It;EIXtrUdEI
&) Fille
O~ Tangent @ Filetz
@) Filets
@ Concentric "
@ Mates
Lock
= |4
[ 127 oo H | KRNLEEN V)
I Flip dimension . 278.00rmrm :I
[0.00d=q :I
IMate alignment:
Fig. 10

Fuselage

B & 12 8 b
® Z'w-

KhEeEQIaa
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Step 6. In the Convert Entities Property Manager:
click the rear Fillet on the Shark Tooth,
Fig. 14

click OK ‘f twice, Fig. 14.
The sketch would look like Fig. 16.

Step 7. Click Edit Component

on the Sketch ol Fig. 14

| Entities to Convert =~ 2z |
toolbar to turn off edit o MR

component and return to the
assembly file. You could
edit the sketch here in the
Edit Component, but we'll .
switch to the Part file. Fig. 15

[ select chain

Step 8. Save. Use Ctrl-S.

E. Edit Part Edit Sketch.
Step 1. Click the Fuselage and click Open

Part B on the Content menu,

SRR
e

Fig. 17. ﬁ% E @a 4' ﬁ @ M8 FUSELAGE (DeFault) -»
[]-- Annotations
3= Baksa
Step 2 Clle SketCh3 in the g Frant Plane
vy AN\ e e T e e (| - Top Plane
Feature Manager and click RNTE s | % i
..... L, origin -
Edit Sketch @ on the E poe @&z a
Content menu, Fig. 18. i

Fig. 17 Fig. 18

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

Step 4. Click Zoom to Selection @l (Q) on the View
toolbar to zoom to sketch.

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

Step 6. Draw a line across the Fuselage edges just below
the ellipse, Fig. 19.

o
Step 7. Click Smart Dimension | smart |on the Sketch
toolbar. omenson

Step 8. Dimension 2 between line and top endpoint of el- Fig. 19
lipse, Fig. 20.
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o
Step 9. Click Trim Entities EL'}TD“ES on the Sketch toolbar. v

A

Step 10. In the Property Manger select:

Fawer brim

Rst

Trim to closest "‘I_ , Fig. 21 7
Trim away the bottom of both vertical lines below horizontal line, BN corner
Fig. 22. Click segments to remove (trim).

Click OK f -

H
Riin

Trimn away inside

==\ Trim amay outside

Ttimn ko closest ‘

Fig. 21

Step 11. Delete the bottom spline, Fig. 23 and Fig. 24. To delete, click the
spline and press Delete key.

[ |

2 2

L |

Fig. 22 Fig. 23

F. Cut Revolve.
Step 1. Rotate view to view side of Fuselage as shown in
Fig. 25. Hold down middle mouse button (wheel)
and drag.

Step 2. Click Features | Features | on the Com-
mand Manager toolbar.

Fig. 25
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Step 3. Click Revolved Cut ‘ W) Revolved Cut | on the Features toolbar.

v %
Step 4. In the Cut-Revolve Property Manager set: \ M

under Axis of Revolution [Directiont

click line drawn across Fuselage edges, Fig. 27 EE |
under Direction1, Fig. 26 Y 9°‘°°degs =

[ﬁ Fig. 26
Direction Angle 90°
L
click Reverse Direction ="1 and click OK f

Fig. 27
G. Sweep Cut.

Step 1. Click the flat face remaining on the Fuse-
lage after the Cut Revolve and click Sketch

E on the Content menu, Fig. 29.

EBE L~ @
RE LA

Step 2. With the Face still selected, click Convert
@

Convert
Entities

Entities on the Sketch toolbar.

Click OK f in Convert Entities Prop- )
erty Manager, Fig. 30 and Fig. 31. Fig. 29

Step 3. Click Exit Sketch

=

|~ comerteniies 7 |
. - jontheSketch [, o
toolbar. m

[] select chain

Fig. 30
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Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click Right Plane @ in the Feature Manager and click Sketch
from the Content toolbar, Fig. 32.

Click Zoom to Fit Q (F) on the View toolbar.

@

Click Convert Entities ‘é‘r’g;:t on the Sketch toolbar.

In the Convert Entities Property Manager:
click the two edges along bottom of
Fuselage, Fig. 33

click OK i twice, Fig. 34, Fig. 35 and Fig. 36.

=

Click Exit Sketch on the Sketch toolbar.

i )
M8 FUSELAGE (DeFault) -»
[]--m Annatations

3= Balsa

----- & Front

_____ S %@
..... Q

..... L, origin

[]--E Bioss-Extrudel
[]-- Cut-Extrudel

] Fillet1

[-F Cub-Resvolvel -

2 sketchd
Fig. 32

Convert Entities ? |
v X O
Edge<l>

Edge<2>s

[ select chain

Fig. 34
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Ctrl click both Sketches in the Feature Manager
. I= Cut-Sweep
to select both, Fig. 37. '%2%% . ” %
[]-- Annotations
3= Balsa \Profile and Path & |
Click Features | Features | on the Command g o e CO Werrs |
Manager toolbar. E C WE=ds
1, origin — I
ﬁ oss-Extrude |
. 5 tCut S iut-E::ct:udell P=——— 1
Click Swept Cut WEPLELUL | on the Features | @ rien ' :
toolbar. & LR |
| Thin Feat |
In the Cut Swept Property Manager: Fig. 38

Profile C' and Path d’ were preselected, Fig. 38. Click OK f
Save. Use Ctrl-S.

Close the Fuselage part file. Use File Menu > Close.

Fig. 39

H " ll‘l se l't Wi n g " = Begin Assembly

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

' v % =
on the Standard Views |-

Back in the Assembly file, click Trimetric
toolbar.

Part

Open documents:

g
Click Insert Components Conﬁf:,lms on the Assembly

toolbar.

Erowse. ..

Click Browse in the Property Manager Fig. 41. Fig. 41

Select Wing file and click Open.

Place Wing as positioned in Fig. 42.

Fig. 42
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I. Mate: Wing.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

I
Click Mate | Mate | on the Assembly toolbar.

Click side face of Fuselage, Fig. 43.

40w

Rotate view to view root of H Stab (inside end) as shown )\
Side face

in Fig. 44. Hold down middle mouse button (wheel)
and drag.

Click root face of H
Stab, Fig. 44. Be sure
to select the face. Zoom
in if necessary.

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

Click Trimetric on the Standard Views
toolbar.

Root face

Zoom in on front of Fuselage and leading edge
of Wing root, Fig. 45. To zoom, hold down
Shift key and drag middle mouse button (wheel).
To pan, hold down Ctrl key and drag middle
mouse button (wheel).

Click edge of Fuselage fillet and click top front
vertex of Wing root, Fig. 46.

Click Add/Finish Mate o to add a Coincident mate.

SoLibWoRrks 12 ASSEMBLY GLIDER PAGe 7-9



Step 10. Click edge of Fuselage fillet and top edge of Wing root, Fig. 47.

Step 11. Click Angle IEI in Mate pop-up, Fig. 48. Set angle to
2 and press ENTER. The Wing should angle down in
the rear, Fig. 49. If positioned in opposite direction,

;r*

click Flip Dimension | = ¥ | in the Mate pop-up,

Fig. 48. Click Add/Finish Mate |
add the Angle mate. This is the Angle of
Attack.

Step 12. Click top front vertex of Wing root,
Fig. 49.

Step 13. Expand the Design Tree in the top left corner of the graphics
area and click Front Plane @, Fig. 50.

Step 14. Click Distance EI in Mate pop-up, Fig. 51. Set
distance to 40 and press ENTER. The Wing
should be positioned 40 from front of Fu-
selage, Fig. 52. If positioned in opposite

direction, click Flip Dimension ’1’: in
the Mate pop-up, Fig. 51. Click Add/Fin-

£

ish Mate # to add Distance mate.

= GLIDER ASSEMELY (Default)

Annckations

g Top Plane &

_\62 Right: Plane

_I-o 2rigin

8 (FIFUSELAGE <15 >
T sHarK ToOTH<1>

[

Step 15. Click OK ﬁ in the Property Manager when
done.

Step 16. Save. Use Ctrl-S.

SoLibWoRrks 12 ASSEMBLY GLIDER PAGe7-10

7 () WING 4 PANEL<1>
@ Mates

Fig. 50




J. Insert H Stab.
Step 1. Click Trimetric ﬁ on the Standard Views toolbar.

e

Step 2. Click Insert Components Conljrﬁ:;nts on the As-

sembly toolbar.

Step 3. Click Browse in the Property Manager.
Step 4. Select H Stab and click Open.

Step 5. Place H Stab as positioned in Fig. 53.

K. Mate: H Stab.

S
Step 1. Click Mate | Mate | on the Assembly toolbar.

Fig. 53

-9 GLIDER ASSEMBLY (Default)
+

Step 2. Expand the Design Tree in the top left corner of the graphics area
and click Right Plane @, Fig. 54.

[]—@ Annotationg
Step 3. Expand H STAB and expand Cut-Extrude-1. Right click Sketch2 i

—\<> Front Plane

1 1 2 Top Plane
and click Show | ™| on the Content menu, Fig. 54. IS ;g"ht"'mane

— Crigin
Step 4. Click the centerline of the H Stab in the graphics area, Fig. 55. i e

| 18] sketchz=—

@ Fillst1 l&rl& 3

& Filet2
Step 5. Click Add/Finish Mate ‘ﬁ in Mate pop-up toolbar to add a Coin- = @ Cut-Extrudﬂ‘ @ To..

. @ Mates
cident mate. Fig. 54

Step 6. Right click Sketch2 in graphics area and click Hide | ¥ | on the Content menu, Fig. 56.

@

GHy | Select Other
Undo

W | oK
| Cancel

Clear Selections
Feature (Sketch2)
@ | Hide

CustarnizEWAEnL

Fig. 55
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=) GLIDER ASSEMELY (Default)
@ on the View toolbar. (Ctrl-4) dnnotatins

Front Plane

\. Top Plane

Right Plane~

I—» Crigin

W (F) FUSELAGE <13 -»
B sHark TOOTH1>
T WING 4 PANEL<1 >

=B () HsTAB<1=
%] Mates in GLAYNgPASEE,

Step 9. Click Top Plane @, Fig. 57. f ponoaors

_\<> Front Plane
“ ke b Top Plane
Step 10. Expand H STAB and click Top Plane Q, Fig. 57. 5 g T

—I-» Crrigin
[% EBoss-Extrudel
[ ub-Extrude
. . |4—P| . . . —& ;u;i e
Step 11. Click Distance in Mate pop-up, Fig. 58. Set distance to 13 @) Filet2

and press ENTER. The H Stab should sit down into the Fuselage, ]@_Ef“t{"”“‘jez

£5

Fig. 59. If positioned in opposite direction, click Flip Dimension Fig. 57

)_': in the Mate pop-up, Fig. 58. Click E]E }E—
e 13.DDmm‘ )

Add/Finish Mate J to add Distance mate.

Step 7. Click Right

Step 8. Zoom in around rear of Fuselage. To zoom, hold down Shift key and
drag with middle mouse button (wheel). To pan, hold down Ctrl key
and drag with middle mouse button (wheel).

Fig. 58

e

———

7

Fig. 59

=P GLIDER ASSEMBLY (Default)
Annotations

\. Front Plane

Top Plane ‘

Right Plane

I—» Crigin

8 (F) FUSELAGE <13 -»
W sHaRK TOOTH1 >

B wING 4 PANEL<1>
=B () HsTAB<1=

Step 12. Click Front Plane &, Fig. 60.

Step 13. Expand H STAB and click Front Plane @, Fig. 60.

Step 14. Click Distance |\‘_"ll in Mate pop-up, Fig. 61. Set distance to 249

and press ENTER. The H Stab should align with rear of Fuselage, E woasiors ¥
Fig. 62. If positioned in opposite direction, click Flip Dimension :’5 faks p|ane~
—ﬁ Top Plane
)_': in the Mate pop-up, Fig. 61. Click Add/Finish Mate J to add :ﬁ z‘fi'g“itnp'a”e
Distance mate. :% Boss-Extrudst
. [E: Cuk-Extrudel
R Qe
Step 15. Click OK @' in the Property Manager. x {9-Dﬂmm~ ) H?@_@ Cut-Extrude?
M@ mates
Fig. 61 Fig. 60

e e,

Step 16. Save. Use Ctrl-S.

——— ._«\

Fig. 62
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L. Subtract H Stab from Fuselage.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

M. InsertV Stab.

Step 1.

Step 2.

Step 3.

B [BLEb & 18 S B o5

Click the Fuselage Hlage & &""-
- HEQ I A

and click Edit =

Part E@ on the
Content menu, Fig. 63.

Click Insert Menu > Features > Cavity.

In the Cavity Property Manager set:

under Design Components eole Parameters A
in the Design Component box, Fig. 64 [Comporent origns =]
CliCk the H Stab, Fig. 65 ¥ Unifarm scaling
|0.00% =l
click OK ‘i? H Stab Fio 64 =
/ 1g. 7
Click Edit Com- —
-
ponent [ Fig. 65 _
on the Features 2% @4@ 12 S B
toolbar to turn off T @
edit component mEalad
and return to the
assembly file.
T, S ———
to see cavity. To
hide, click H Stab ig.

in graphics area

and Hide Components % from [ suoerassereLy (Defauit)

[#-LA] Annatations

the Content menu, Fig. 66 and % Front Flane
. % Top Plane
Flg' 67' Ly ;igDhtPPIane
1, Origin

Click H Stab in Feature Manager i B@ﬁlg S b

. -5 WING 4P
and click Show Components % %

. []@@ Mates |
on the Content menu, Fig. 68. Fig. 68

Save. Use Ctrl-S.

Click Trimetric on the Standard
Views toolbar.

Fig. 69

&P
Click Insert Components | ¢ | on the Assembly toolbar.
Compgnents

Click Browse and place V Stab as positioned in Fig. 69.
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N . M a te: v St a b . =9 GLiDER ASSEMBLY (Default)

D_. Annotations
% _<> Fronk Plane
. Mate _® Top Plane
Step 1. Click Mate on the By
Origin
Assembly toolbar. =8 () FUsELAGE <1> -
B8 sHARK TOOTH<1>
B winG 4 PANEL <1
Step 2. Expand the Design Tree 7B nstaet>

%
and click Right Plane @, rt!! poncistion By
= Balsa
Flg 70' _\<> Front Flane
-9

"
. Right P\anf~

Step 3. Expand V STAB and click L orign

[]—@ Boss-Extrudel
Top Plane {*},{, Fig. 70. -] cut-Extruder
—@ Filet1
]—@ Cut-Extrudez
Step 4. Click Flip Mate Align- -0 retes
P Fig. 70
ment |” ¥ | in Mate pop-

up, Fig. 71. The V Stab should
be positioned as shown in Fig. 72.

Click Add/Finish Mate | % | to add /
a Coincident mate.

Fig. 72

=9 GLIDER ASSEMBLY (Default)

D_. Annatations
. ‘.;' . _<> Front Flang
Step 5. Click Right |L5¥] on the View toolbar. (Ctrl-4) _@ N
_L ergllgﬂ;Plane
Step 6. Expand the Design Tree and click Top Plane @, Fig. 73. EJ]:% was Toomers
B WING 4 PANEL <13
) . EJ]:% HSTAB<1>
Step 7. Expand V STAB and click Front Plane @, Fig. 73. " i
= Balsa
—
. . _'\<> 0l ane
Step 8. Click Distance |‘_»Il in Mate pop-up, Fig. 74. Set distance to 13 and & ;igphtplP\ane‘
press ENTER. The root edge of H Stab should align with Fuselage, [;é it
[]—@ Cut-Extrudel
Fig. 75. If positioned in opposite direction, click Flip Dimension f: [E et
in the Mate pop-up, Fig. 74. Click Add/Finish Mate | (0 add Dis- wl;i;tegs 73
tance mate.

Fig. 75
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

O. SubtractH Stab from V Stab.

Step 1.

Step 2.

Click Front Plane @, Fig. 76. E'—r:zn::tsastz:fw (Defaul)
_Q Front Plane

. ) _ﬁ Top Plane s
Expand V STAB and click Right Plane @, Fig. 76. :<§ zig.h.t e

8 (r |g=USELAGE<1> -

8 sHARK TOOTH<1 >
78 WG 4 PANEL<1 >

Click Distance |‘_»Il in Mate pop-up, Fig. 77. Set distance to 300 and 8@ HsTas<t>
press ENTER. The trailing edge of V Stab should align with rear edge of “}":n:;f;f;ss

Fuselage, Fig. 78. If positioned in opposite direction, click Flip Di- :!g -

mension *_‘#+ in the Mate pop-up. Click Add/Finish Mate ¢ to add i

— I-» 2rigin

DlStanCC mate . []—ﬁ Boss-Extrudel

@] cut-Extrudst
SN E &N

T

& Filet 1
[]—@ Cut-Extrude?
@ Mates

Fig. 76

Click OK ‘ﬁ in the Property Manager.

Save. Use Ctrl-S.

Zoom in around V Stab. To zoom, hold down
Shift key and drag with middle mouse button
(wheel). To pan, hold down Ctrl key and
drag with middle mouse button (wheel).

Click the V Stab and click Edit

B@%%lﬁ%@w
& E'W-
KZhEQALIEGA

Part % on the Content menu,
Fig. 79.
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Step 3. Click Insert Menu > Features > Cavity.

Step 4. In the Cavity Property Manager set:
under Design Components
in the Design Component box, Fig. 80
click the H Stab, Fig. 81

. i Scale about:
Clle OK . IComponent Crigins 'l

¥ Uriform scaling

|0.00% j
Fig. 80

oK | Cancell Help |

Bodies
 all bodies

1+ Selected bodies

Fig. 81
Step 5. In the Bodies to Keep dialog box set:
under Bodies, Fig. 82
select Selected bodies configurators
check Body 1 S
Clle OK. € Specify configurations

&l | Reset |

Fig. 82

Fig. 83

Step 6. Click Edit Component on the Features
toolbar to turn off edit component and return
to the assembly file.

Step 7. Save. Use Ctrl-S.

Fig. 84
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P. Confirm Subtraction.
Isolate V Stab to confirm cavity. To Isolate,
right click V Stab and click Isolate in the
menu, Fig. 85 and Fig. 86.

Step 1.

Step 2.

Click Exit Isolate button, Fig. 87.

ol | ExitIsolate I

Invert Selection

Select Tangency
ZoomPan/Rotate

Recent Commands

Make Virtual

% Configure Component

| Isolate
Compor&splay

Fix

Mave with Triad

Farm Mew Subassembly

% Copy with Mates

Delete

Flg 85

Fig. 87

Fig. 86

Q. Mirror Wing and H Stab.

Step 1.

Step 2.

Step 3.

Click Trimetric

on the Standard Views toolbar.

Ctrl click the Right Plane @ and WING 4 PANEL in the Feature
Manager to select both, Fig. 88. To Ctrl click, click Right Plane Q,
hold down the Ctrl key and click Wing.

Click Insert Menu > Mirror Components.

IZ]-- Annotations

Q tight: Plane]

£ T8 SHARK TOOTH=1>
7T i STAB<1> -

\<§\ Frank Plane

I_, Crigin ~
SR ING 4 PANEL<1 >
-l Mates

|9 GLIDER ASSEMBLY {Default)
\<> Top Plane
7T (F) FUSELAGE=1> ->
o HoTaB<1>
Fig. 88
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Step 4. In the Mirror Components Property Manager:

click Next @ , Fig. 89
under Orient Components

click Create opposite hand version @

cnckOK«?.
% © e

~

Step 5 . SaVe, ‘Step 1: Selections ¥ |
USC Ctrl-S. Selections ~
Mirror plane:
| Right Plane
Components to Mirror:

< WWING 4 PANEL-1

k' Mirror Components '

v % ©e

| Step 2: Set Orientation ¥ ‘

Orient Components S

------ £ WING 4 PANEL-1

Reotient components

EI 3of 4 EI

Create opposite
hand version
[T IsolatcWelected component

Fig. 91

Fig. 93
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