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@) @ fiedin fOpent

+ Local Vasiables

+ Branches

Display
+ Body13 Vie Grd

es ESP has been initialized and is attached to "serveCSM'




Length
Height
Depth
Dslot
Wslot

Dhole

length in (X-direction)

height of the two legs (Y'-direction)
depth (in Z-direction)

depth of slot (in Y-direction)

width of slot (in X-direction)

slot is centered in X-direction
diameter of hole

hole is centered in Z-direction

center of hole is down Dhole from top

4.00
3.00
2.50
2.00
2.00

1.00
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Er Entering StepThru: press 'n" for mext, "p' for previous, "f' for first, and 1" for last
Showing "Body 1" generated by "Brch_000002 (box)" in StepThru mode
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Fie Tool  Newsim | Hep
Uptodse Unda
WORBOEE
+ Design Parameters

+ Local Variables

+ Branches

- Display
CancelStepThru

£SP has been initialized and is attached to 'servecsm’

eS ining ; " has beon Loaded

Entering StepThru: press 'n" for next, "p' for previous, "f' for first, and "1" for last

(o Showing "Body 1" generated by "Brch 000002 (box)" in StepThru mode

Showing "Body 2" generated by "Brch_000003 (box)" in StepThru mode
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9 E5P Engineoring Skotcn Pac, X

€)> ¢ @ ® htmi 0% | e @ n @
P i
+ Design Parameters
e
o
- Display
o
P
e : T Eae
eS Ratestag atepaiits peasy ¥ foriaxty 1ot 808 orae ol $ 471 fon eizae anal ") fox)tane
Showing "Body 1" generated by "Brch_000002 (box)" in StepThru mode
b Showing "Body 2" generated by "Brch_000003 (box)" in StepThru mode
s e oo PR T (e o o et
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£ E5P (Enginooring Skotcn Pag, X

(©)» ¢ o

Fie Tool  Newsim | Hep

Uptodsio  Undo

DCIDIO]L)|6
+ Design Parameters
+ Local Variables

+ Branches

- Display
CancelStepThru

"n" for next, "p" for previous, "£' for first, and "1" for last

(subtract)” in StepThru mode

(eylinder)" in StepThru mode




£ E5P (Enginooring Skotcn Pag, X

(O ¢ a ) it 0%

7R n @

Fie Tool  Newsim | Hep

Uptodse o
NUREEEE
+ Design Parameters
+ Local Variables
+ Branches
- Display
CancelStepThru
\
Showing "Body 1° generated by “Brch_000002 (box)® in Stepfhru mode
eS Showing "Body 2* gencrated by "Brch_000003 (box)* in StepThru mods
Showing "Body 3" generated by "Brch_000004 (subtract)” in StepThru mode
b Showing "Body 4" generated by "Brch 000005 (cylinder)” in StepThru mode

Showing "Body 5" generated by "Brch_000006 (subtract)” in StepThru mode

" Dannemhofier  BSP Training - Session 2 June 2020
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# Ubracket
# written by John Dannenhoffer

# design parameters

DESPMTR  Length 4.00 # length

DESPMTR  Height 3.00 # height

DESPMTR  Depth 2.50 # depth

DESPMTR  Dslot 2.00 # depth of slot

DESPMTR  Wslot 2.00 # width of slot

DESPMTR  Dhole 1.00 # diameter of hole

# bracket shape

SET thick (Length-Wslot)/2

BOX 0 0 0 Length Height Depth
BOX thick Height-Dslot O Length-2*thick Height Depth
SUBTRACT

# hole

CYLINDER Length/2 Height-Dhole Depth/2 \
3xLength/2 Height-Dhole Depth/2 Dhole/2
SUBTRACT

END

" Dannemhofier  BSP Training - Session 2 g



ESP (Engineering Sketch Pad,

@) @ flein jOpenc ) - @v Google

| Uptocate | Help

| Undo Save File |
MU EHEE
- Design Parameters

Length

iq
Height 2!
Depth 2
Rhole 04
Nhole: 2
Xpole 2z
Ypole 2
Rpole 05
XangDeg 0
YangDeg o
ZangDeg 30
Dx 1
Dy o
Dz 0
Scale 15
Dist. 05
+  Local Variables
Branches
Brh_000001  box
Breh 000002 cylinder |
000003 union
Breh_000004  patbeg

es P ESP has been initialized and is attached to "serveCSM'




Box

Length
Height
Depth

length of box

height of box

depth of box

anchored at X =272 =0
centered at Y =0

4.0
2.0
2.0

Holes

Rhole
Nhole

radii of the holes
number of holes
holes are equally spaced

Pole

Xpole
Ypole
Rpole

X-location of top of pole
Y-location of top of pole
radius of pole

2.0
2.0
0.5
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Rotation about origin

XangDeg | X rotation (deg) 0.
YangDeg | Y rotation (deg) 0.
ZangDeg | Z rotation (deg) 30.
Translation
Dx 1.0
Dy 0.0
Dz 0.0
Scaling
Scale | overall scaling factor | 1.5

June 2020
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+ Design Parameters
+ Local Variables
+ Branches

- Display
CancelStepThru

\&
S—x

Showing “Body 2° generated by “Brch_000002 (cylinder)” in Stephru mode
eS Shoving "Body 1° generated by "Brch_000001 (box)* in StepThru mods

Finished with stepThru mode
[ Sntoring Stepfhrus pross n® for next, ' for provious, " for first, md L° for last

Showing "Body 1" generated by "Brch_000001 (box)" in StepThru mode [
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Showing "Body 1" generated by "Brch_000001 (box)" in StepThru mode

es Finished with Stepthra mods
Entering StepThru: press "n" for next, "p" for previous, "f" for first, and "1" for last

Showing "Body 1" generated by "Brch_000001 (box)" in StepThru mode

Showing "Body 2" generated by "Brch_000002 (cylinder)" in StepThru mode 1

" Dannemhofier  BSP Training - Session 2 g



+ Design Parameters
+ Local Variables
+ Branches

- Display
CancelStepThru

€s
benios

\&"
T
Finished with StepThru mode
Entering StepThru: press 'n" for mext, "p' for previous, "f' for first, and 1" for last
Showing "Body 1" generated by "Brch_000001 (box)' in StepThru mode
Showing "Body 2" generated by "Brch_000002 (cylinder)” in StepThru mode

Showing "Body 3" generated by "Brch 000003 (union)” in StepThru mode 1
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€s
Pruios

LY

Entering Stepthru: press 'n' for next, "p"
Showing "Body 1" generated by "Brch_000001
Showing "Body 2" generated by "Brch_000002
Showing “Body 3" generated by "Brch_000003
Showing "Body 4" generated by "Brch 000006

for previous, "£" for first, and 1" for last
(box)" in StepThru mode

(cylinder)” in StepThru mode

(union)” in StepThru mode

(cylinder)" in StepThru mode
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£ E5P (Enginooring Skotcn Pag, X

CEK ®

Fio| (Tl | | Nt | ok
Uptodse o
U E e
+ Design Parameters
+ Local Variables

+ Branches

- Display
CancelStepThru

Showing
Showing
Showing

Showing

Showing

S—x

“Body 1"
"Body 2"
"Body 3"
"Body "
"Body 5"

generated by
generated by
generated by
generated by
generated by

\&

“Bren_000001
“Breh_000002
“Breh_000003
“Breh_000006
“Breh_000007

(box)" in Stepthru mode
(cylinder)" in StepThru mode
(union)" in StepThru mode

(cylinder)” in StepThru mode

(subtract)" in StepThru mode

120% | e @ ¥ n @
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Showing

Showing
Showing
Showing

Showing

“Body 2" generated by
"Body 3" generated by
"Body 4" generated by
“Body 5" generated by
“Body 6" generated by

“aren_000002
“Breh_000003
“Brch_000006
“Breh_000007

“Breh_000006

(cylinder)” in Stepthru mode
(union)" in StepThra mode

(cylinder)" in Stepthru mode
(subtract)” in Steprhru mode
(cylinder)” in StepThru mode
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£ E5P (Enginooring Skotcn Pag, X
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Fio| (Tl | | Nt | ok
Uptodse o
U E e
+ Design Parameters
+ Local Variables

+ Branches

- Display
CancelStepThru

S—x

Showing
Showing
Showing
Showing

Showing

“Body
“Body
“Body
“Body
“Body

oo

generated by
generated by
generated by
generated by

generated by

“Bren_000003
“Breh_000006
“Breh_000007
“Breh_000006

“Breh_000007

(union)” in

(cyLinder)”
(subtract)”
(eyLinder)"

(subtract)"

StepThru mode

in Stepthru
in stepmhru
in steprhru
in Stepthru

node
node
mode

node

-9

n @
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£ E5P (Enginooring Skotcn Pag, X
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Fio| (Tl | | Nt | ok
Uptodse o
U E e
+ Design Parameters
+ Local Variables

+ Branches

- Display
CancelStepThru

S—x

Showing "Body 6" generated by "Brch_000006 (cylinder)” in StepThru mode
eS Showing "Body 7" generatad by "Brch_000007 (subtract)” in Steprhru mods
Showing "Body 8" generated by "Brch_000009 (rotatex)’ in StepThru mode

Showing "Body 9" generated by "Brch_000010 (rotatey)” in StepThru mode

Showing "Body 10" generated by "Brch_000011 (rotatez)” in StepThru mode 1

" Dannemhofier  BSP Training - Session 2 g



+ Design Parameters
+ Local Variables
+ Branches

- Display
CancelStepThru

T
Showing "Body 7" generated by "Brch_000007 (subtract)” in StepThru mode
Showing "Body 8" generated by "Brch_000009 (rotatex)” in StepThru mode
Showing "Body 9" generated by "Brch_000010 (rotatey)” in StepThru mode
Showing "Body 10" generated by "Brch 000011 (rotatez)” in StepThru mode
Showing

st

“Body 11" generated by "Brch_000012 (translate)" in StepThru mode

June 2020 22 /133



9 E5P Engineoring Skotcn Pac, X

€)>C @

Fie Tool  Newsim | Hep

Uptodse Unda
DCIDIO]L)|6
+ Design Parameters
+ Local Variables

+ Branches

- Display
CancelStepThru

C

—x

Showing
Showing
Showing
Showing

Showing

“Body 8" generated by "Brch_000009 (rotatex)® in StepThru mode
"Body 9" generated by "Brch 000010 (rotatey)” in StepThru mode
"Body 10" generated by "Brch 000011 (rotatez)’ in StepThru mode
“Body 11" generated by "Brch 000012 (translate) in StepThru mode

“Body 12" generated by "Brch_000013 (scale)" in StepThru mode

9
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# block
# written by John Dannenhoffer

DESPMTR  Length 4.0
DESPMTR  Height 2.0
DESPMTR  Depth 2.0
DESPMTR  Rhole 0.4
DESPMTR  Nhole 2

DESPMTR  Xpole 2.0
DESPMTR  Ypole 2.0
DESPMTR  Rpole 0.5

DESPMTR  XangDeg 0.
DESPMTR  YangDeg 0.
DESPMTR  ZangDeg  30.
DESPMTR  Dx
DESPMTR Dy
DESPMTR Dz
DESPMTR  Scale
DESPMTR  Dist

O OO
o0 O OO

# base block
BOX 0.0 -Height/2 0.0 Length Height Depth

" Dannemhofier  BSP Training - Session 2 g



# post
CYLINDER Xpole
UNION

# Nhole holes
PATBEG ihole
SET xhole
CYLINDER xhole
SUBTRACT
PATEND

# transformations

ROTATEX  XangDeg
ROTATEY  YangDeg
ROTATEZ  ZangDeg
TRANSLATE Dx
SCALE Scale
END

0.0 Depth/2  Xpole Ypole
Nhole

Length*ihole/(Nhole+1)

0.0 0.0 xhole 0.0
0.0 0.0

0.0 0.0

0.0 0.0

Dy Dz

Depth/2  Rpole
Depth Rhole
June 2020
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+ Design Parameters

+ Local Variables
+ Branches

Display
+ Body13 Vie Grd

b

es ESP has been initialized and is attached to "serveCSM'




Xroot
Yroot
Zroot
croot
troot
mroot
aroot
Xtip
Ytip
Ztip
ctip
ttip
mtip
atip

X-coordinate of root leading edge
Y -coordinate of root leading edge
Z-coordinate of root leading edge
chord of root

thickness/chord of root
camber/chord of root

angle of attack of root (deg)
X-coordinate of tip leading edge
Y -coordinate of tip leading edge
Z-coordinate of tip leading edge
chord of tip

thickness/chord of tip

camber /chord of tip

angle of attack of tip (deg)

0.00
0.00
0.00
2.00
0.12
0.04
7.50
0.50
0.25
8.00
1.75
0.08
0.04

-5.00

June 2020
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e What happens if you switch from RULE to BLEND?

e What happens if we change the sequence of transformations
from SCALE, ROTATEZ, TRANSLATE to ROTATEZ, SCALE,
TRANSLATE?

e What happens if we do the TRANSLATE first?

e Could you change the Design Parameters to area,
aspectRatio, taperRatio, sweep, and twist?

b2 Ctip
AR = — S = b(ctip + Croot)/2 T=—
S Croot

" Dannemhofier  BSP Training - Session 2 g
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Showing "Body 12" generated by "Brch_000013 (translate)’ in StepThru mode

Showing "Body 13" generated by "Breh_00001¢ (rule)” in StepThru mode

Finished with StepThru mode

Entering StepThru: press 'n" for next, 'p" for previous, "f' for first, and "1 for last

Showing "Body 1" generated by “Brch 000002 (udprim)" in StepThra mode l




Finished with StepThru mode
G Entering StepThru: press 'n” for mext, 'p" for previous, "f" for first, and "1"
Showing "Body 1" generated by “Brch_000002 (udprim)® in StepThra mode

eS Showing "Body 13" generated by "Brch_00001¢ (rule)® in StepThru mode

Showing "Body 2" generated by “Brch_000003 (scale)® in StepThru mode

for last




Finished with StepThru node
= Showing "Body 1" generated by “Bzch 000002 (udprim)® in StepThru mode
Showing “Body 2" generated by “Bzch 000003 (scale)” in StepThru mods
Showing "Body 3" generated by “Brch 000004 (rotates) in StepThru mode |




[

Entering StepThru: press 'n" for mext, 'p" for previous, "f" for first, and "1' for last
Showing "Body 1" generated by “Brch_000002 (udprim)® in StepThru mode

Showing "Body 2" generated by “Brch 000003 (scale)® in StepThru mode

Showing "Body 3" generated by “Brch 000004 (rotatez)" in StepThru mode

Showing "Body 4" generated by “Brch 000005 (translate)” in StepThru mode |




[

Showing “Body 1"
Showing "Body 2"
Showing “Body 3"
Showing "Body 4"
Showing "Body 5"

generated by
senerated by
generated by
senerated by
senerated by

N

“Brch_000002 (udprim)* in StepThru mode
“Brch_000003 (scale)” in StepThru mode
“Brch_000004 (rotatez)” in StepThru mode
“Brch_000005 (translate)® in StepThru mode
“Brch_000006 (udprim)® in StepThra mode




[

Showing
showing

Showing
Showing
Showing

“Boay 2*
“Body 3°
“Body 4*
“Body 5*
“Body 6

generated by
senerated by
generated by
senerated by
senerated by

“Broh_000003
“Bren_000004
“Breh_000005
“Brch_000006
“Bech_000007

(scale)” in stephru mode

(rotatez)” in Stepmhru mode

(translate)” in Steprhry mode

(udprim)* in StepThru mode

(scale)” in Steprhru mode 1




[

Showing
Showing
Showing

Showing

Showing

“Body 3*
“Body 4"
e O
e
“Boay 7°

generated by
senerated by
senerated by
senerated by
generated by

“Broh 000004 (rotatez)” in StepThru mode
“Brch 000005 (translate)” in StepThry mode
“Broh_000006 (udprim)* in StepThru mode
“Broh 000007 (scale)” in Stephru mode

“Brch_000008 (rotatez)” in StepThru mode |




Showing
Showing
Showing
Showing
Showing

"Body 5° generated by
"Body 6" generated by
“Body 7" generated by
“Body 8" generated by
“Body 9" generated by

“Brch_000006 (udprim)* in StepThru mode
“Brch_000007 (scale)” in StepThru mode
“Brch_000008 (rotatez)” in StepThru mode

“Brch_000009 (translate)® in StepThru mode
“Brch_000010 (udprim)* in StepThra mode 1
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Showing
Showing
Showing
Showing
Showing

"Body 5° generated by
"Body 6" generated by
“Body 7" generated by
“Body 8" generated by
“Body 9" generated by

“Brch_000006 (udprim)* in StepThru mode
“Brch_000007 (scale)” in StepThru mode
“Brch_000008 (rotatez)” in StepThru mode

“Brch_000009 (translate)® in StepThru mode
“Brch_000010 (udprim)* in StepThra mode 1
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Showing
Showing
Showing
Showing
Showing

N

"Body 6" generated by “Brch 000007 (scale)” in StepThru mode
“Body 7" generated by “Brch 000008 (rotatez)” in StepThru mode
"Body 8" generated by “Brch 000009 (translate) in StepThru mode
“Body 9" generated by “Brch 000010 (udprin)® in StepThru mode
“Body 10% generated by "Brch 000011 (scale)” in StepThru sode




[

Showing

showing

Showing
Showing
Showing

“Body 7" generated by “Brch 000008 (rotatez)” in StepThru mode
"Body 8" generated by “Brch 000009 (translate)" in StepThru mode
“Body 9" generated by “Brch 000010 (udprim)" in StepThru mode
“Body 10% generated by "Brch 000011 (scale)” in StepThru mode
“Body 11° generated by "Brch 000012 (rotatez)” in StepThru mode




- Design Parameters
Xroot 0
Yroot 0
Zroat 0
eroot 2
troot 012
mroot o
aroat 75
Xtip 03
Yiip 025
zip 8
etip 175
ip 008

o 004
atip 5

CancelStepThru

[

Showing
Showing
Showing
Showing

Showing

“Body 8" generated by "Broh_000009 (translate)” in StepThru mode
"Body 9" generated by "Brch_000010 (udprim)® in StepThru mode
"Body 10" generated by "Brch_000011 (scale)

“Body 11° generated by "Breh 000012 (rotatez)" in StepThru mode

in StepThru mode

“Body 12" generated by “Brch_000013 (translate)” in StepThru mode




Showing

Showing
Showing
Showing

Showing

“Body 9" generated by “Brch 000010 (udprim)" in StepThru mode
"Body 10% genorated by "Brch 000011 (scale)” in StepThru mode
“Body 11° generated by "Brch 000012 (rotatez)® in StepThru mode
“Body 12° generated by "Brch 000013 (translate)” in StepThru mods

“Body 13" generated by "Breh 000014 (rule)” in StepThru mode

June 2020
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# wing
# written by John Dannenhoffer

# design parameters

DESPMTR  Xroot 0.00
DESPMTR  Yroot 0.00
DESPMTR  Zroot 0.00
DESPMTR croot 2.00
DESPMTR  troot 0.12
DESPMTR  mroot 0.04
DESPMTR aroot 7.50
DESPMTR  Xtip 0.50
DESPMTR  Ytip 0.25
DESPMTR  Ztip 8.00
DESPMTR  ctip 1.75
DESPMTR  ttip 0.08
DESPMTR  mtip 0.04
DESPMTR  atip -5.00

H oH oH HHH O HHE R HHHH

X-coordinte of root leading edge
Y-coordinte of root leading edge
Z-coordinte of root leading edge
chord of root

thickness/chord of root
camber/chord of root

angle of attack of root (deg)
X-coordinte of tip leading edge
Y-coordinte of tip leading edge
Z-coordinte of tip leading edge
chord of tip

thickness/chord of tip
camber/chord of tip

angle of attack of tip (deg)

June 2020 Ag ) e



MARK

# rite wing tip
UDPRIM naca
SCALE ctip
ROTATEZ -atip
TRANSLATE Xtip

# wing root

UDPRIM naca
SCALE croot
ROTATEZ -aroot
TRANSLATE Xroot

# left wing tip
UDPRIM naca
SCALE ctip
ROTATEZ -atip
TRANSLATE Xtip

# ruled surface
RULE

END

thickness ttip camber mtip

0 0
Ytip -Ztip

thickness troot camber mroot

0 0
Yroot Zroot

thickness ttip camber mtip

0 0
Ytip Ztip

June 2020
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DESPMTR  area 30.00 # wing area
DESPMTR  aspect 8.533 # aspect ratio
DESPMTR  taper 0.875 # taper ratio
DESPMTR  sweep 3.583 # wing sweep (deg)
DESPMTR  dihedral 1.791 # dihedral (deg)
SET span sqrt (areaxaspect)

SET cmean area/span

SET croot 2xcmean/ (1+taper)

SET ctip croot*taper

SET Xtip span/2*sind(sweep)

SET Ytip span/2*sind(dihedral)

SET Ztip span/2

" Dannemhofier  BSP Training - Session 2 g
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e Fuselage by blending a series of super-ellipses (SUPELLS),
where the dimensions of the X-sections are provided in arrays

e R T

€)>Cc e - O Lm0
e
2z
—
Lo
.
e
. oww
e §
2.
v
L
es S
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xloc | width | zcent | height | power
0.0 0.0 0.0 0.0 2
1.0 1.0 0.1 1.0 2
4.0 1.6 0.4 2.0 3
8.0 1.6 0.4 2.0 3
120 | 1.0 0.3 1.2 2
16.0 | 0.8 0.2 0.4 2




e Can you make the radius at the nose 0.2 in a top view and
0.1 in a side view?

e Can you make the fuselage between the two sections whose
power is 3 have a constant cross-section?

e Can you create a SheetBody that has a plane of symmetry
and cross-sections at every y, starting at y = 1/2 and spaced
with Ay =17

e Can you color the odd-numbered bulkheads red and
even-numbered bulkheads blue?

e Can you color the Edges at the intersections of the symmetry
plane and bulkheads white?

" Dannemhofier  BSP Training - Session 2 g



=P Simple Fuselage (4)

c o nimi o @ R vmo £

| S

buildstruct(1,1]' has been changed to 1 ====> Re-build is needed <====

ote, which generated 1 Body(s)
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Display
Body 17
Ao

DisplayFilter

€s

[

Vir Grd
Vir Grd
i

Either select one of these options ...

... or edit the current Parameter
Name: buildStruct
i1

col
rowl 1 ]

ESP has been initialized and is attached to

orvecsH’

Turning flying mods ON

" has been loaded

June 2020
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Turning fiying mode N

Pazaneter ‘buildstruct(1,1]' has boen changed to 1 ==m=> Re-build is needed <ss=
Entire build complote, which generated 1 Body(s)

Entering StepThrus press "n' for next, 'p’ for previous, £ for first, and '1' for last

Showing "Body 1" generated by “Brch 000004 (point)” in StepThru mode

" Dannemhofier  BSP Training - Session 2 g



5P E5° EngnooingSetcn Poc V- X

R

Flo ool Nexsip b
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H
H
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f
i

(udprin)® in StepThru mode

2" generated by “Brch_000012

Showing "Body




5P E5P Engnoong St Pas, X

o> e e

Entire build complete, vhich generated 1 Body(s)

Entering StepThru: press 'n" for next, 'p" for previous, "f" for first, and "1' for last
Showing "Body 1" generated by “Brch_000004 (point)® in StepThru mode

Showing "Body 2" generated by “Brch 000012 (udprim)” in StepThra mode

Showing "Body 3" generated by “Brch 000013 (rotatey)® in StepThru mode

June 2020
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5P E5P Engnoong St Pas, X
©>¢e 0 [}

.
:
.
Entering StepThru: press "n" for next, "p" for previous, "f" for first, and "1" for last
b Showing "Body 2" generated by "Brch_000012 (udprim)" in StepThru mode

Showing "Body 3" generated by “Brch 000013 (rotatey)® in StepThru mode

Showing "Body 4" generated by “Brch 000014 (translate)” in StepThru mode
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E5P Engneoing St Poc,
vop
howing
e

©>¢e 0

£

ase
- Design Parameters
+ fusclage:
buidStruct i
Local Varisbles
Branches

splay




- Display
CancetSipThro

Showing
Showing
Showing
Showing

Showing

“Boay 2*
“Boay 3°
“Body 4*
“Body 5*
“Body 6

generated by °
senerated by "
generated by
senerated by
senerated by

‘Brch_000012 (udprim)* in StepThru mode

B ol s
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- Display
CancetSipThro

i

Showing “Body 3"
Showing "Body 4"
Showing "Body 5"
Showing "Body 6"
Showing "Body 7"

generated by “Brch_000013 (rotatey)" in StepThru mode
enerated by "Brch 000014 (translate)® in StepTheu node
generated by Brch_000012 (udprim)’ in StepThru mode
enerated by "Brch_000013 (rotatey)" in StepThru mode
enerated by “Bzch 000014 (translate)® in StepTheu mode
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5P E5° EngnooingSetcn Poc V- X

©O>ce




- Display
CancetSipThro

Showing
Showing
Showing
Showing
Showing

“Body 3*
“Body 6
“Boay 7°
“Body 8°
“Body 9*

generated by
generated by
generated by
generated by
enerated by

‘Brch_000012 (udprim)® in StepThru mode
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- Display
CancetSipThro

Showing
Showing
Showing
Showing

Showing

“Body 6" generated by “Brch 000013 (rotatey)" in StepThru mode
"Body 7" generated by “Brch 000014 (translate) in StepThru node
“Body 8" generated by “Brch 000012 (udprin)® in StepThru mode
“Body 9" generated by “Srch 000013 (rotatey)" in StepThru mods
“Body 10% generated by "Brch 000014 (translate)’ in StepThru mode
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\”\/’*

Shoving “Body 7" generated by “Bch 000014 (translste)” in Stepmhry mode

Shoving “Body 8" generated by “Bich 000012 (udprim)® in StepThra mode

Shoving “Bady 3" generated by “Brch 000013 (rotatey)* in Stepmhru made

Shoving “Body 10° generated by "Brch 000014 (translate)” in StepThru mode

Shoving “Body 11° generatad by "Brch 000012 (adprin)* in Stepmhru made |
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5P E5P Engnoong St Pas, X

o> e e

Showing "Body 8" generated by “Brch_000012 (udprim) in StepThru mode

Showing "Body 9" generated by “Brch 000013 (rotatey)® in StepThru mode

Showing "Body 10" generated by "Brch 00001¢ (translate)’ in StepThru mode
Showing "Body 11" generated by "Brch 000012 (udprim)® in StepThru mode
Showing "Body 12" generated by "Brch 000013 (rotatey)" in StepThru mode
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5P E5P Engnoong St Pas, X

o> e e [} it 20w o L m o
Flo Tl Nexso e
toase unso
ne T .
Design Parameters
fuslage:
buildSiruct 1
+ Local Variabes
Branches
Di
CancelSiepThru
Showing "Body 9" generated by “Brch 000013 (rotatey)" in StepThru mode
Showing "Body 10" generated by "Broh 000014 (translate)” in StepThru mode
G Showing "Body 11° generated by "Brch 000012 (udprim)® in StepThru mode
Showing "Body 12° generated by "Breh 000013 (rotatey)' in StepThru mode
Showing "Body 13° generated by "Breh 000014 (translate)” in StepThru mode I
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5P E5P Engnoong St Pas, X

€)@

Showing
Showing
Showing
Showing
Showing

“Body 10° generated by “Brch_000014 (translate)’ in StepThru mode
"Body 11" generated by "Brch 000012 (udprim)* in StepThru mode

"Body 12" generated by "Brch 000013 (rotatey)" in StepThru mode
"Body 13" generated by

‘Brch 000014 (translate) in StepThra mode
“Body 14" generated by "Breh 000020 (udprim)® in StepThru mode
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5P E5P Engnoong St Pas, X
©>¢e 0 [}

—
Display
o
i oy 9 G o AT (P B
es o o P (o AT (e P ey
G Showing "Body 13° generated by "Brch 000014 (translate)’ in StepThru mode
Showing "Body 14* generated by "Brch 000020 (udprim)® in StepThru mode
=

"Body 15" generated by "Brch 000021 (rotatey)" in StepThra mode
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5P E5P Engnoong St Pas, X

o> e e

Showing
Showing
Showing
Showing

Showing

"Body 12" generated by
"Body 13" generated by

*Breh_000013 (rotatey)” in StepThru mode
"Brch_00001¢ (translate)® in StepThru mode

“Body 14" generated by "Breh 000020 (udprim)® in StepThru mode

“Body 15" generated by

"Body 16" generated by *

‘Brch 000021 (rotatey)” in StepThru mode
"Breh 000022 (translate)’ in StepThru mode
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“Body 13
“Body 14"
“Body 15"
“Body 16"
"Body 17°




Flo ool Nexsip b
Uptodme ndo
WLRB T

- Design Parameters
+ fuselage:
buidStruct i
+ Local Variabes

+ Branches

Display
CancelStepThru

esp o=
P o

Showing
Showing

"Body 14"

"Boay 15*
“Boay 16°
“Boay 17
“Body 18

generated by
generated by
generated by
generated by
genezated by

"Breh_000020
"Breh_000021
"Breh_000022
‘Brch 000024
“Bech_000033

(udprim* in Stepthry mode
(rotatey)" in StepThru mode
(translate)” in Steprhry rode
(blend)" in stepmhru mode
(udprin)* in Stepthr mode
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Display
CancelStepThru

ESP =
P =

Showing
Showing

“Body 15" generated by "Breh 000021
“Body 16% generated by "Brch 000022
"Body 17 generated by "Brch 000024
“Body 16" generated by "Brch 000033
“Body 19° generated by "Brch 000034

(rotatey)" in Stepthru mode

(translate)” in StepThru mode

(blend)" in StepThru mode
(udprim)® in StepThru node
(translate)” in StepThru mode
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Showing
Showing
Showing
Showing

Showing

“Body 16"
"Body 17°
“Body 1
“Body 19"

*Body 20"

generated by
generated by
generated by
generated by
generated by

"Breh_000022
"Breh_000024
Breh 000033
“Breh 000034
"Breh 000036

(translate)” in StepThru mode
(blend)" in StepThru mode
(sdprim)® in StepThru node
(translate)” in StepThru mode
(restore)" in Stepthru mode
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Display
CancelStepThru

ESP =
P =

Showing

Showing

"Body 17 generated by "Brch 000024
“Body 18" generated by "Brch 000033
“Body 19° generated by "Brch 000034
“Body 20° generated by "Brch 000036
“Body 21" generated by "Brch 000037

(blend)® in StepThru mode

(udprim)® in StepThru node
(translate)” in StepThru mode
(restore)" in StepThru mode

(restore)" in StepThru mode
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Flo ool Nexsip b

HWLRB T -

- Design Parameters

+ fusclage:
buidStruct i

+ Local Variabes

+ Branches

- Display
CancelStepThru

i

o

Showing
Showing
Showing
Showing
Showing

“Body 18" generated by "Brch 000033
“Body 19° generated by "Brch 000034
“Body 20° generated by "Brch 000036
“Body 21" generated by "Brch 000037
“Body 22" generated by "Brch 000038

(udprim* in Stepthry mode
(translate)” in Stepthru node
(restore)” in Stephru mode
(restore)” in StepThru mode

(intersect)” in StepThru mode
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_

€ > C @ o} html gF

ENEE R L om o

- Design Parameters
+ fuse
buildStruct i

+ Local Variabes

+ Branches
- Display Vi Grd
+ Bodyns Vi Grd

Axes

DisplayType.

Displaykilter

Showing "Body 20" generated by "Brch_000036 (restore)” in StepThru mode
Showing "Body 21" generated by "Breh 000037 (restore)” in StepThru mode

Showing "Body 22" generated by "Brch 000038 (intersect) in StepThru mode

Showing "Body 23" generated by "Brch 000050 (udprim)® in StepThru mode
Finished with StepThru mode
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# fuselageAlone
# written by John Dannenhoffer

# fuselage design Parameters

CFGPMTR fuselage:numXsect 6
DIMENSION fuselage:xloc fuselage:numXsect 1 1
DIMENSION fuselage:zloc fuselage:numXsect 1 1
DIMENSION fuselage:width fuselage:numXsect 1 1
DIMENSION fuselage:height fuselage:numXsect 1 1
DIMENSION fuselage:power fuselage:numXsect 1 1
DIMENSION fuselage:noselist 2 41
DESPMTR fuselage:xloc "0; 1.0; 4.0; 8.0; 12.0; 16.0;"
DESPMTR fuselage:zloc "0; 0.1; 0.4; 0.4; 0.3; 0.2;"
DESPMTR  fuselage:width "0; 1.0; 1.6; 1.6; 1.0; 0.8;"
DESPMTR fuselage:height "0; 1.0; 2.0; 2.0; 1.2; 0.4;"
DESPMTR  fuselage:power "2; 2; 3; 3 3; 3;"
DESPMTR fuselage:noselist "0.2; 0; 1; 0;\

0.1; 0; 0; 1;"
CFGPMTR  buildStruct 0 # set to 1 to build structure
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# build fuselage OML
MARK

# sharp or rounded nose

SET isect 1

IFTHEN fuselage:width[isect] eq O and fuselage:height[isect] eq O
POINT fuselage:xloc[isect] O fuselage:zloc[isect]

# blunt nose
ELSE
UDPRIM supell rx fuselage:width[isect]/2 \
ry fuselage:height[isect]/2 \
n fuselage:power[isect]
ROTATEY 90 0 O
TRANSLATE fuselage:xloc[isect] O fuselage:zloc[isect]
ENDIF
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# intermediate sections
PATBEG jsect fuselage:numXsect-2
SET isect jsect+1

UDPRIM supell rx fuselage:width[isect]/2 ry fuselage:height[isect]/2 n fusela
ROTATEY 90 0 O
TRANSLATE fuselage:xloc[isect] 0 fuselage:zloc[isect]

PATEND

# sharp or rounded tail

SET isect fuselage:numXsect

IFTHEN fuselage:width[isect] eq O and fuselage:height[isect] eq O
POINT fuselage:xloc[isect] O fuselage:zloc[isect]

# blunt tail

ELSE
UDPRIM supell rx fuselage:width[isect]/2 ry fuselage:height[isect]/2 n fusela
ROTATEY 90 0 O
TRANSLATE fuselage:xloc[isect] 0O fuselage:zloc[isect]

ENDIF

# blend the sections into the fuselage
BLEND fuselage:noselist
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# optionally build the structure

IFTHEN

# get
SET
SET
SET
SET
SET
SET

buildStruct EQ 1

the
xmin
Xmax
ymin
ymax
zmin
zmax

fuselage bounding box
@xmin
@xmax
Qymin
Qymax
@zmin
@zmax

# store OML for later use
fuseOML

STORE



# create a waffle that is "1" bigger than the OML
UDPRIM waffle depth 2zmax-zmin+2 filename <<

# symmetry plane

POINT A AT xmin-1 O

POINT B AT xmax+1 O

LINE . A B tagType=symmetry

# make the bulkheads
PATBEG ibulk xmax-xmin-1
POINT C AT ibulk+1/2 ymin-1

POINT D AT x@C ymax+1
LINE . C D tagType=bulkhead tagIndex=!val2str(ibulk,0)
PATEND

>>
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# translate the waffle down and store it
TRANSLATE O O zmin-1
STORE fuseWaffle

# trim the waffle to the fuselage
RESTORE fuseOML

RESTORE fuseWaffle

INTERSECT

# alternate the bulkhead colors red/blue/red/...
SET color $red
PATBEG ibulk 99
SELECT FACE $tagType $bulkhead $tagIndex val2str(ibulk,0)
ATTRIBUTE _color color

IFTHEN color EQ $red
SET color $blue
ELSE
SET color $red
ENDIF
PATEND
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# this will get called when we run out of bulkheads
CATBEG $face_not_found
CATEND

# make the bulkhead/symmetry Edges white
UDPRIM editAttr filename <<
EDGE ADJ2FACE tagType=bulkhead
AND  ADJ2FACE tagType=symmetry
SET _color=white
>>

ENDIF

END
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CSM Language (2)
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Uptodate  Help

€S

Undo  Edit  SaveFile
(HI(L)(R (B T+ (-]
- Design Parameters
nx
ny 2
rad 03
+  Local Variables
+ Branches
- Display
+  Body 19 Viz

A 4

ESP has been initialized and is attached to 'serveCsM'




nx

ny
rad

number of holes in X-direction
number of holes in Y-direction
radius of each hole

distance between hole centers

3.00
2.00
0.30
1.00




e Can you make a single hole in the center of the plate?

e Can you change your solution to have the holes spaced so
that they fill the plate?

e What if you make the radius of the hole too big?



# rect_pat
# written by John Dannenhoffer

DESPMTR  nx 3
DESPMTR  ny 2
DESPMTR  rad 0.

1.

30
DESPMTR  space 0

0

# base plate (big enough to contain all holes)
BOX 0.00 0.00 -0.10 space*nx+l  space*ny+l 0.20

# 2D array of holes (with given spacing)
PATBEG ix nx
PATBEG iy ny
CYLINDER  ix*space iy*space -0.20 \
ix*space iy*space +0.20 rad
SUBTRACT
PATEND
PATEND

END
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ESP (Engineering Sketch Pad, V...

©e

v cj v Google

Vula  a|=

Uptodate  Help
Undo  Edit  SaveFile

Design Parameters
late 4.5
thick 02
space 2
Rhole 08

+ Local Variables
+ Branches

- Display
+  Body?27 Viz Grd

&P

"

ESP has been initialized and is attached to 'serveCsM'
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Rplate | radius or plate 4.50

thick | thickness of plate 0.20

space | distance between hole centers | 2.00

Rhole | radius of holes 0.80
number of holes selected
automatically




# round_pat
# written by John Dannenhoffer

# default design parameters

DESPMTR  Rplate 4.5000 # radius of plate

DESPMTR  thick 0.2000 # thickness of plate

DESPMTR  space 2.0000 # distance between hole centers
DESPMTR  Rhole 0.8000 # radius of holes

# make sure holes do not intersect with each other
IFTHEN space LT 2*Rhole

THROW 999
ENDIF

# overall plate
CYLINDER O O -thick/2 O O +thick/2 Rplate
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# pattern for holes
SET nr int(Rplate/space)

PATBEG iy 1+2*nr
PATBEG ix 1+2*nr

SET xc "(ix-nr-1)*space + (iy-nr-1)*space*cosd(60)"
SET yc "(iy-nr-1)*space*sind (60)"
SET r hypot(xc,yc)+Rhole

# mask hole if not within circle
IFTHEN r LT Rplate-0.001
CYLINDER xc yc -thick xc yc +thick Rhole
SUBTRACT
ENDIF
PATEND
PATEND

END



(> c e

Fie [ Tool | ST |
Uptodmo nao

Design

+ Local Varsbes

+ Branches

- Display e

+ oyl v

+ By v

+ oy va

+ oy va
s vir
DisplayFiler

(oo

LN @

£5P has beon initlalizod and Ls actached to ’serveCsH’
3 ining 4 ? " has been loaded
Toggling grid of Bodyé Face 2
Toggling srid of Body Face 1




e Write .csn file to:
e set overlapl to 1 if Bodys 1 and 4 overlap, otherwise set it
to 0
e set overlap?2 to 1 if Bodys 2 and 4 overlap, otherwise set it
to 0
e set overlap3 to 1 if Bodys 3 and 4 overlap, otherwise set it
to 0

e Try to use a pattern to do this compactly



&P

# overlapping
# written by John Dannenhoffer

# Body 1
BOX o o o 1 2 2
STORE body 1

# Body 2
BOX 2 0 o0 1 2 2
STORE body 2

# Body 3
BOX 4 0 0 1 2 2
STORE body 3

# Body 4
CYLINDER 0 1 1 3 1 1 0.5
STORE body 4



# determine which or Bodys 1, 2, 3 intersect Body 4
PATBEG ibody 3

SET '$overlap+ibody 1

RESTORE  body ibody

RESTORE  body 4

INTERSECT

CATBEG $did_not_create_body
SET !$overlap+ibody O
CATEND

STORE
PATEND



# show Bodys
RESTORE body
ATTRIBUTE _name

RESTORE body
ATTRIBUTE _name

RESTORE body
ATTRIBUTE _name

RESTORE body
ATTRIBUTE _name

END

1

2

3

4

$Body1l

$Body2

$Body3

$Body4



Session 7 Solutions
Sketcher Fundamentals
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rthick- thick-

Measurements
R length = 4.00
height height = 3.00
thick = 0.5

thi[ck

(Origin)

L length J



DESPMTR
DESPMTR
DESPMTR

SKBEG
LINSEG
LINSEG
LINSEG
LINSEG
LINSEG
LINSEG
LINSEG
LINSEG

SKEND

length  4.00000
height  3.00000

thick 0.50000
0.0 0.0
length 0.0
length height

length-thick height
length-thick thick

thick thick
thick height
0.0 height
0.0 0.0

[elelNelNeNeNe NeNeNe]
[ellelNele e NeNeNe e



Err—

(©>c e

AR HIH

[T ————"

28

252 has been initislisad and is attachsd to 'servecs’
) Lon02/Ubeackes . con” has been losded

OB Qs

-

*n o




slot— Measurements

. length = 4.00

height height = 3.00
thick = 0.5

slot = 2.00

Note: slot
is centered

thiICk

~ (Origin)
|

length



DESPMTR  height 3.00000

DESPMTR  thick 0.50000

DESPMTR  slot 2.00000

SET length slot+2*thick

SKBEG 0.0 0.0
LINSEG length 0.0
LINSEG length height

LINSEG length-thick height
LINSEG length-thick thick

O OO O0OO0O0OOoOOoOOo
[elelNelNeNeNeNeNeo e

LINSEG thick thick

LINSEG thick height

LINSEG 0.0 height

LINSEG 0.0 0.0
SKEND



Err—

(©>c e

AR HIH

[T ————"

28

252 has been initislisad and is attachsd to 'servecs’
) f0n02/Ubeackes2.con” has been losded

OB Qs

*n o




rad\ e /’77\\\/rad Measurements:
/ \ rad = 0.50
/ N

{ \

—_—— _— |

\\\\\7 orgin ‘ ///,,




DESPMTR  rad 0.50000

SKBEG 0.0 0.0 0.0
LINSEG rad 0.0 0.0
CIRARC 2*rad rad 0.0 rad 2%rad 0.0
LINSEG -rad 2*rad 0.0
CIRARC -2*rad rad 0.0 -rad 0.0 0.0
LINSEG 0.0 0.0 0.0

SKEND



Err—

(©)> ¢ o

FRERRRRELE

28

| © MleiUsers/idannenProjcis/OpenCSM/ESP/ESP-ocalhostT681 rimi % o © g Q semcn

Ixu has neen initisiizeg and is astschsd to ‘servecsn’

*n o




Measurements:
chord = 2.00
thick = 0.10

Note:
Circular Arcs




DESPMTR  chord 2.00000

DESPMTR thick 0.10000
SET rad radius(0,0,thick,chord,0)
SKBEG 0.0 0.0 0.0

CIRARC chord/2 -thick 0.0 chord 0.0 0.0
CIRARC chord/2 thick 0.0 0.0 0.0 0.0
SKEND



(€)> ¢ @ | © MleiUsers/idannenProjcis/OpenCSM/ESP/ESP-ocalhostT681 rimi % o © g Q semcn

28

i
i

47 QRREERERE
%
z

252 has been initislisad and is attachsd to 'servecs’

been laaded

P TS m—

Jantreratning/o

%

*n o




R3.00

F——4.80

#2.00
z iﬁa.oo

4




Fr T r——

CEE | © HesoridarmenPrcsOpenCENIESPIESP caahost 781 i s | © A1 Q samen ) Lamo =

+ Desgn Paramces

JR—

A

+ Breh 00001 '/m/\‘_'
Dot ek ——.
B s
Do
Brwoss b
B oo
ot
B oo b
Bho et
b oo i
Do o
Browosl
Dubowoss
Bevoweds s e
B oooss s Van
Dok e o
Do e
Duvowos s

000049 asser M

Dy Ve o

e Ve o o
e 4
Digi
Diarer

neone20

252 has been initislisad and is attachsd to servecs’

Jdnta/eratning/sesaion02 /auivelnese  can” has been loaded




origin-

.075
.100
.075
0.00



Err—

(©)> e e

FEF LLERRRAAERES

28

[T ————"

252 has been initislisad and is attachsd to servecs’

06 [ O 1| Qsewen

*n o




a_upper

a_lower

- width/4-—

Vvldth

- width/4 -

h_upper

o

h_lower

Measurements:

width = 5.00
h_upper = 2.00
h_lower = 1.00
a_upper = 10°
a_lower = 5°
Note:

4 Bezier Cubics



Err—

H

i
AR HIH
28

Jantreratning/o

L0n02/£userage.can” b

(c)» e @ | © flesiUsersfcannen/Projecis/OpenCSMESPESP-ocalhost 768t ntmi

252 has been initislisad and is attachsd to servecs’

[

06 [ O 1| Qsesen

x
B
v
(S
“i«—o—.
)
v
ey |

Saz

*n o




width
baserad
cornrad
coneangle
height

2.75000

= 6.47570

0.27500
20.00000
4.40000




il

DisplayType.
DisplayFilter

ndof=15  ncon=15

H

a
H
EH

##4 B4

e

—

X=width-cornrad

ESP has been initialized and is attached to

“servecsn

* has been loaded
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Selection & Attribution
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€s

e

|5

£5P has been initialized and is attached to 'ssrvaCs’

 has been loaded




- Display Vi Grd
- Bodyzr Vi Gra
+ h Vi Grd T
+ Bl Vii Grd Ort
+ N Vi

Csystems iz

Axes Viz

Disply

DisplayFiler

Toggling visibility
Toggling visibility
Toggling visibility
Togsling visibility

Toggling visibility

of Body 27 Face
of Sody 27 Face
of Body 27 Face
of Body 27 Face

of Body 27 Face
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e Right wing upper skin panels (Faces)
o tagComp=riteWing
o tagType=upper
e Right wing lower skin panels (Faces)
o tagComp=riteWing
o tagType=lower
e Right wing leading edge (Edge)
o tagComp=riteWing
o tagType=leadingEdge
e Right wing trailing edge panels (Faces)
o tagComp=riteWing
o tagType=trailingEdge
e Right wing tip panels (Faces)
o tagComp=riteWing
o tagType=tip
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e Right wing spars (Faces)
o tagComp=riteWing
o tagType=spar
e tagIndex=1 for forward spar or tagIndex=2 for rearward
spar
o Right wing ribs (Faces)
o tagComp=riteWing
o tagType=rib

e tagIndex=1 for inboard rib, ..., tagIndex=3 for outboard
rib
o Left wing is attributed similarly to right wing (Faces &
Edges)

e Ribs at the wing root (Faces)
e tagComp=rootWing
o tagType=rib
e tagIndex=0
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# Design Parameters for OML

DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR
DESPMTR

CFGPMTR

wing:area 10.0
wing:aspect 6.00
wing:taper 0.60
wing:sweep 20.0
wing:thickr 0.12
wing:camberr 0.06
wing:thickt 0.16
wing:cambert  0.02
wing:alphat -5.00
wing:dihedral 4.00
wing:xroot 0.00
wing:yroot 0.00
wing:zroot 0.00
SHARP_TE 0

HoH oH HH O HHH R HH

H*

wing area
aspect ratio
taper ratio

deg (of leading
thickness ratio
camber ratio
thickness ratio
camber ratio
setting angle
deg

xloc at root LE
yloc at root LE
zloc at root LE

edge)

at
at
at
at
at

root
root
tip
tip
tip

make the trailing edge blunt
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# Design Parameters for structure

DESPMTR  wing:sparl 0.20 # location of fwrd spar
DESPMTR  wing:spar2 0.70 # location of rwrd spar
CFGPMTR  wing:nrib 3.00 # number of ribs per wing

# wing local variables

SET wing:span sqrt (wing:aspect*wing:area)

SET wing:chordr 2*wing:area/wing:span/(1+wing:taper)
SET wing:chordt wing:chordr*wing:taper

SET wing:ytip -wing:span/2

SET wing:xtip -wing:ytip*tand(wing:sweep)

SET wing:ztip -wing:ytip*tand(wing:dihedral)

SET wing:mac sqrt (wing:area/wing:aspect)
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# make wing OML
# lay out left wing

MARK
# root
UDPRIM naca thickness wing:thickr camber wing:camberr\
sharpte SHARP_TE
SCALE wing:chordr
ROTATEX 90 0 O
# left tip
UDPRIM naca thickness wing:thickt camber wing:cambert\
sharpte SHARP_TE
SCALE wing:chordt
ROTATEX 90 0 O
ROTATEY wing:alphat O 0
TRANSLATE wing:xtip wing:ytip wing:ztip
RULE
ATTRIBUTE tagComp $leftWing
SET ruledBody @nbody
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SELECT FACE ruledBody 1
ATTRIBUTE tagType $root
SELECT FACE ruledBody 2
ATTRIBUTE tagType $tip
SELECT FACE ruledBody 3
ATTRIBUTE tagType $upper
SELECT FACE ruledBody 4
ATTRIBUTE tagType $lower
SELECT EDGE ruledBody 3 ruledBody 4 1
ATTRIBUTE tagComp $leftWing
ATTRIBUTE tagType $leadingEdge
IFTHEN SHARP_TE EQ O
SELECT FACE ruledBody 5
ATTRIBUTE tagType $trailingEdge
ELSE
SELECT EDGE ruledBody 3 ruledBody 4 2
ATTRIBUTE tagComp $leftWing
ATTRIBUTE tagType $trailingEdge
ENDIF
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# right wing too
STORE LeftWing 0 1
RESTORE  LeftWing
ATTRIBUTE tagComp $riteWing
SELECT EDGE $tagType $leadingEdge
IFTHEN @iedge GT O
SELECT EDGE $tagType $leadingEdge
ATTRIBUTE tagComp $riteWing
ENDIF
SELECT EDGE $tagType $trailingEdge
IFTHEN @iedge GT O
SELECT EDGE $tagType $trailingEdge
ATTRIBUTE tagComp $riteWing

ENDIF
CATBEG  $edge_not_found
CATEND

MIRROR 0 1 0

JOIN

SELECT EDGE ruledBody 3 ruledBody 3 1
ATTRIBUTE tagType $root

SELECT EDGE ruledBody 4 ruledBody 4 1
ATTRIBUTE tagType $root

STORE WingOml
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# make wing waffle
RESTORE  WingOml

SET xmin @xmin-0.1

SET Xmax Oxmax+0.1

SET ymin 0

SET ymax Qymax+0.1

SET zmin @zmin-0.1

SET zZmax @zmax+0.1

STORE

UDPARG waffle depth wing:nrib # ensures rebuild
UDPARG waffle depth wing:sparil

UDPARG waffle depth wing:spar2

UDPRIM waffle depth zmax-zmin filename <<



# construction lines for spars

CPOINT A AT
CPOINT B AT
CPOINT C AT
CPOINT D AT

CLINE AB
CLINE CD

# rite spars
POINT E ON
POINT F ON
LINE EF E

POINT G ON
POINT H ON
LINE GH G

O+wing:sparl*wing:chordr O

wing:xtip+wing:sparl*wing:chordt -wing:ytip

O+wing:spar2*wing:chordr O

wing:xtip+wing:spar2*wing:chordt -wing:ytip

A B
c D
AB  YLOC ymin

AB  YLOC ymax
F tagComp=riteWing tagType=spar

CD YLOC ymin
CD YLOC ymax

tagIndex=1

H tagComp=riteWing tagType=spar taglndex=2
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# rite ribs
PATBEG irib wing:nrib

CPOINT I

CPOINT J

LINE
PATEND

# root rib

CPOINT I AT
CPOINT J AT
LINE . I

# left spars
POINT E AT
POINT F AT
LINE EF E

POINT G AT
POINT H AT
LINE GH G

AT zxmin -wing:ytip*irib/(wing:nrib+1)
AT xmax y@I

I J tagComp=riteWing tagType=rib tagIndex=!val2str(irib,0)

xmin O
xmax yoI
J tagComp=rootWing tagType=rib tagIndex=0

x@E -yQ@E
XQF -yQF
F tagComp=leftWing tagType=spar taglIndex=1

xQ@G -yQG
x@H -yO@H
H tagComp=leftWing tagType=spar tagIndex=2
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# left ribs

PATBEG irib wing:nrib
CPOINT I AT =xmin wing:ytip*irib/(wing:nrib+1)
CPOINT J AT =xmax yeI
LINE . I J tagComp=leftWing tagType=rib taglndex=!val2str(irib,0)
PATEND
>>
TRANSLATE 0 O zmin
STORE WingWaffle



# trim the waffle to be the ribs and spars
RESTORE ~ WingOml

RESTORE  WingWaffle

INTERSECT

# score the wing skin with the waffle
RESTORE  WingOml

RESTORE  WingWaffle

SUBTRACT

EXTRACT O

# combine the two
UNION



e Put the Attribute LoadPoint=1eftTip on the Node that is
at the intersection of the forward spar, wing tip, and upper
skin on the left wing

UDPRIM editAttr
NODE ADJ2FACE
AND  ADJ2FACE
AND  ADJ2FACE
SET

>>

filename <<

tagComp=leftWing tagType=spar tagIndex=1
tagComp=leftWing tagType=upper
tagComp=leftWing tagType=tip
LoadPoint=leftTip
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e For the upper and lower skin panels on the rite wing that are
between the first and second rib, make their color red and
their grid white

UDPRIM
FACE
AND
AND
SET
SET
SET

FACE

AND

AND

SET

SET

SET
>>

editAttr
HAS

ADJ2FACE
ADJ2FACE

HAS
ADJ2FACE
ADJ2FACE

filename <<

tagComp=riteWing tagType=upper
tagType=rib taglndex=1
tagType=rib tagIndex=2
_color=red

_bcolor=red

_gcolor=white

tagComp=riteWing tagType=lower
tagType=rib taglndex=1
tagType=rib tagIndex=2
_color=red

_bcolor=red

_gcolor=white
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e Make the Edges blue that are between two red panels

UDPRIM

>>

EDGE
AND
SET

EDGE
AND
SET

editAttr
ADJ2FACE
ADJ2FACE

HAS
ADJ2FACE

filename <<
_color=red

tagType=spar
_color=blue

tagType=leadingEdge
_color=red
_color=blue



