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1. Introduction

WING

/s \//'/‘a/

Top performance
without the need for
special CAD know-

how

Window technology
for an improved
overview

Includes more than
1100 airfoils

Airfoil editor
(optional)

Versatile output
facilities

Most airfoil programs are based on the construction of individual
airfoils or tapered wings. The STEP-FOUR WING designer,
however, enables you to build complex wings, including spars,
joiners, leading and trailing edges, the sheeting, rudder flaps and
fixrure supports, etc., interactively on your computer screen.
Simply click on your choice of airfoil in the airfoil data base
provided, which contains a fantastic selection of more than 1100
airfoils.

The WING designer has an impressive range of features enabling
you to design aerodynamic wings using any geometric data quickly
and efficiently. When developing the program, STEP-FOUR made
sure that the WING designer could be used by model builders at
once, including those who have no experience with CAD
programs.

Several windows provide views not only of the top view of the
wing but from every angle. You use the mouse to click on the
spars, rudder flaps, sheeting and joiners so as to make sure these
are located correctly. At a glance you can see if everything is
perfect or if there is still a construction error. You notice
immediately, for example, if a spar joiner or maybe even the
sheeting is perforated. In a 3-D window it is also possible to rotate
and move the wing inside a 3-D window anyway you like. As a
result you always know exactly what the wing will look like in
when it is finished.

The WING designer package includes a database with more than
1100 wing airfoils. In addition, for those of you who want to use
your own airfoils, there is a powerful airfoil editor with which you
can enter and edit airfoils using tables or graphs. In the event of an
airfoil without any coordinates, you can scan it and load it as an
image in the background with the airfoil editor, and then vector it
easily and quickly.

The WING designer is not only a comfortable construction tool,
but also allows designs to be output professionally. If you have a
plotter or large-scale printer, drawings can be output directly 1:1.
If you only have an A3 or A4 printer, the drawing is split up into
several sheets that can be joined up into one large, complete
drawing. This is really easy, as the WING designer printouts are
clearly marked to show where the sheets are to be joined up. In
addition to the top view, set of ribs, front or side view, you can
even output the sheeting and the leading and trailing edges
separately. This makes it very easy to transfer the components to
the actual material.
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Interfaces for CAD In the case of special designs, the data can be output in a DXF

_ format for processing in CAD programs. Model builders who
systems anfl STEP already own a STEP-FOUR CNC milling or cutting machine really
FOI_JR equipment have an easy time, since special export modules are available that
(optional) generate files directly in the correct format for the machine
concerned. These export modules refer to the same basic data. In
other words, simply press a button and the wing can be produced as
a conventional rib construction or in the form of a foam core wing.
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2. Program Structure

General

The WING designer has been designed for the Windows 95 und
98 operating systems, so that Windows users will feel at home
very quickly.

Before constructing your first wing, however, you should look at
the following user instructions, the main icons and hot keys.
Certain symbols will look familiar, but get to know the special
buttons. The Wing designer is controlled mainly with the aid of
symbols and hot keys from the symbol bars.

Here are the most important ones:

2.1.

[

: <= bbb H # O

L

ISR O I

(@

Svymbols and Hot Keys

New: (Key combination: STRG+N) create new airfoil or
new wing.

Open file: (Key combination: STRG+O) open existing
airfoil or wing file.

Store file: (Key combination: STRG+S)

stores an airfoil or wing file.

Export: Either DXF or STEP-FOUR milling
data (For additional milling and DXF export module
only)

Export: STEP-FOUR cutting data (For additional
cutting module only)

Print preview

Print: (Key combination: STRG+P) opens the
printer dialog window.

Info: General information about program
(version, registration, etc.)

Help: Call online help system.

Undo: (Key combination: STRG+Z) undoes
previous step.

Redo: (Key combination: STRG+Y)
Opposite of Undo function

Zoom in: (Key combination: NUM+) doubles
size of section.

Zoom out: (Key combination: NUM-) halves
size of section.

Zoom window: (Function key F11) enlarges the
section you have selected with the mouse.

Zoom: (Function key F12) fit in window.

© 2001 STEP-FOUR GmbH
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5 Activate measurement function: (Object edit is
deactivated.)

% Activate object edit: (Measurement function is
deactivated.)

+ Display coordinate system:

Wing editing
Activate window: Display / edit wing data
alphanumerically.
= Activate window: Display / edit wing data
graphically.
Possible graphic views:
IE Top view
. Front view
=4 Location of airfoils in relation to each other
= View of airfoils above each other
=] Segment view of polystyrene blocks "
&) Display polystyrene blocks above each other
Display set of ribs (shows calculated ribs)
Y for additional cutting editor module only
Levels

For a better overview individual
graphic display levels can be switched on and off.

© 2001 STEP-FOUR GmbH -6-
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'z Inter-ribs
‘st Joiners
1,  Txline
k| Contour (View of ribs with segments)
'H| Spars
'm| Leading edges
'n| Trailing edges
‘B Sheeting
'R Rudder flaps
E Part names
'8 Chord
%% Skeleton line
P Original airfoil
3% Coordinates (cutting editor only.)

30 Activate window: 3D view of wing.

% Recalculate: All the wing data are
recalculated based on current data.
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Airfoil editor
(Additional module)

¢ Smooth: The line of the airfoil is smoothed.
Key combination: Shift+F5

Graphic view:
Tabular view:

Copy upper side to lower side:
Function key: F7

@

& Copy lower side to upper side:
Function key: F8

&

Swap lower side with upper side:
Function key: F9

2.2. Fly-Out Windows and Feature Menus

Example

Many edit functions are activated by means of fly-out windows.
A fly-out window is activated by clicking on the right mouse
button.

Depending on which window or object is being selected, where
the mouse pointer is pointing, etc. a certain window or menu is
opened.

Then certain features can be entered or modified directly in these
windows or links to other functions are provided.

After the command New -> wing click with the right mouse
button in the empty area of the graphic display window to open a
Fly-Out window.

)

Inzert single rib

Insert several ribs x|
Distribute ribs evenly .
& Screen/Print Layout |
Delete ribs ’7 ? !
o Ingert segment
B L — Inter-iibs || WingJoiner Te-Line | Aifail | Contow | Rib | Sparrd ] *]
Bl Screen lapout
’V Calar: -3 Layout: I ,,,,,,, j Thickness: |1 j
3 M tint lapoul
B ’V Color: -3 Lawout: I ,,,,,,, j Thickness: |3 _j
Define z= Default | Load defaut values |
2] Accept Cahcel

limetre:

In the above example the function for modifying the display
features was called next.

Later on in the manual you will find further details about the
various fly-out menus including practical examples.

© 2001 STEP-FOUR GmbH
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2.3. The Data Structure of a WING Designer wing

Wing segments

Segment-related
objects

Segment-overlapping
objects

Every wing in the WING designer consists of at least one or
several segments. Each segment defines a single construction
section and can be defined geometrically (dimensions, dihedral
(V-shape), sweep angle, airfoil, etc.).

Segment 1

« >

Segment 2

Simple wings will probably consist of only one or two segments
matching the top view.

In addition, of course, the geometric data can also be defined for
objects such as the leading and trailing edges, the sheeting, rudder
flaps, etc.

seglSeg2 =~ Segment3  Segd Segments  Segé

|

Aileron

Spoiler

For complex wings involving rudder flaps and complicated spar
and dihedral V-shapes, therefore, several segments are required to
define the extra elements.

Apart from the segment-related objects mentioned above, there
are also parts that are defined as overlapping several segments or
overlapping the entire wing.

Spars and joiners belong to this category.

The starting and final point of a spar always coincides with a
segment limit, whereas joiners can be positioned freely within the
wing.

© 2001 STEP-FOUR GmbH
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2.4. Displaying the Wing Structure
A wing can be displayed using three different methods.

Alphanumerical Display

Click on the switch to activate the alphanumerical display window. In the upper section a
wing is shown in the form of a hierarchic component tree.

In the lower window section the corresponding data are displayed for the selected component.
By clicking on a certain object with the right-hand mouse button the fly-out menu corresponding
to this object is opened.

In the drawing above, for example, the current segment is to be deleted.

E2 E-Glider Wingspan 1900mm:1 Click on the + or — box to switch
the display of the segment on or

=8 "-.-'-;-"ir'lg & die | off.

- Wing Jainer #1

- Segment {2

Segment length: Iﬁ

In the case of certain mouse drivers the function of the right
mouse button can be defined individually.

You must therefore set the function of the right mouse button in
the <context menu>.

Otherwise you will not be able to open these fly-out menus.

INFO

Graphic Display
B Nurfligel In order to work in a graphic
[0 : D. : 1 DID : 205 : SDID : 4D|D : SDID

x window, click on the = switch.
R IRs Here you can edit most parts and
= o settings with the aid of the mouse.
5 The corresponding numerical values
s are updated automatically after

every graphic modification.

At the same time numerical
modifications to the alpha window

5. are also always shown in the graphic
L 4 . .
§E display window.

Click on the right mouse button to
open the fly-out window related to

i the object concerned.

l1 QU

Delete ribs

290

Insert segment
Delete segment
Add segment

i

Dizplay

390

Help

T -

[/
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3D View
To check your construction data you can also display a wing in perspective in 3D. For this you

click on the 3 switch.

E® Nurfliigel - g After activating the window, hold

[ down the left mouse button and
rotate the wing anyway you like.
Click on the right mouse button to
change the mouse function mode.
Watch out for the mouse pointer
symbol on display.

In addition to the rotation function,
you can move the coordinate origin
and enlarge or reduce the size of the
display.

If you move the mouse pointer to the
g T left edge of the window, a menu will

unfold with various features for
displaying the wing.

™ Proportional
—
—
—

®
v
z

— Elements

¥ irfoil upper side T I
V| irfoil lower side T .

To show the inter-
ribs, start by calling

¥ wing joiner |
IV Spars r . = i
v Lepading edge [ the . Vle,w for the
W Tlingedge T set of ribs in the
V| Aileron/flap r . . .
™ Upper segment | - gl‘aphlc dlSplay
W Lower seament I [ . .
W Ribs r window, because only then will all
¥ Enite ving . the inter-ribs be calculated.
[l | »
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3. Wing Editor

The WING designer is purely a construction program. In other words, the user is assumed to
have the necessary experience of aerodynamic, material durability and construction
technology. Before you start designing a wing, you should therefore have a clear idea of its
required appearance and design.

3.1. Defining the Geometric Data for the Wing

In the following example we will design the wing for a high-speed electric plane. The
geometric data for the wing originate from an F3B glider with the following criteria:

Wing data Wingspan: 290 cm
Wing geometry: triple tapered with laminated balsa tip, outer
segments 3° dihedral (V-shape)
Tapered wing: RG14-9 on RG14-10
Rudders: ailerons and flaps with 4 servos
Root airfoil: 250 mm
Tip airfoil: 180 mm
Joiner: 10mm carbon rod bearing in 11mm brass tube (0.5 mm
wall thickness)
Rear edge: swept forward by 5, 13 and 24 mm (straight hinge
edge!)

Make a sketch with the main dimensions for the wing geometry
and enter all the relevant measurements.

725 480 155

230
46
38
7
19

:

Q0

3.2. Defining the Wing using the WING Designer

Start WING designer Start the wing editor by clicking on the 3 New file icon, select
the wing editor and confirm with Ok.

Heu |
e
wing editar Cancel |

Hilfe |

© 2001 STEP-FOUR GmbH -13 -
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The STEP-FOUR WING designer opens the graphic display
window showing a wing segment. In the other half of the screen
the alphanumerical input window is opened.

Since the F3B wing consists of three segments, you must attach
another two segments to the given segment.

nd . .
Attach 2™ segment [ s =10 x]
=] -100 -50 o] a0 100 150 200 ] 230 300 < millimetre
=2 -3 |zert sitale it
-z +Z | reert several b
ot T T P T P T T T T T P E TP E T Distribute ribs evenly
Delete ribs

50
1

|rsert seament
[Elete seament
Add segment

millime?re ,

Dizplay
% == Sl

Click with the right mouse button on the wing segment in the
graphic window and then on Attach segment in the fly-out
window.

Attach 3" segment This generates the second segment.

Use the same method to attach the third segment.
Then click on & Fit in to display all the segments in the graphic

window.
EZ wing editor] =2 =1 E3
| 1] 100 200 300 400 500 Eimiliimetre
1 . 1 . 1 . 1 . 1 . 1 . il
-®
Z +I
=
+3
ol
T
E
=)
& =|=13| =[]

If you do not see the entry mask (screenshot below) on your

Activate screen, click on the table icon in the symbol bar.

alphanumerical input

Click on the Segment
#1 entry in the

hierarchic tree under

Wing to activate the

— input fields for this
segment in the lower

= Wwing

- Segment #1 i
; Segment #2
Segment #3

..

part of the window.

© 2001 STEP-FOUR GmbH -14 -
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WING
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Define wing contour

Set units

INFO

The lengths, depths and sweep angles have to be set for each of

the wing segments.
E Test nach Handbuch =:1

- |0] x|

[=- YWing
- Segment &1
-- Segment #2
- Segment #3

Segment length: |?25.DEID ::’ [rnm]l

™ tadified aifol - T Ceft seqment divisile. ™| Modified aiffeil T~ Right segment divisible
— Roat airfoil — Tip airfoil

Ic:\programme\...\rg1 49.:4p _I ﬂ Ic:\programme\...\rg149.34p _l ﬂ
Depth: 230.000 = [mm] Depth: 210,000 == | [mm]
Thickness: 8398 [ Thickness: £.933 [#]
Camber: 1.584 [%] Camber: 1.584 [%]

i ashi-in Aot 0.000 [] i azh-indout: 0.000 []
— Sweep angle —Y-zhape

™ Automatic computation [ Automatic computation

Fieference Reference

" Nohe " MNohe

" Leading edge: I'IE.DDD ﬂ [rdbA] & Upper side: ID-DDD ::’i
1[5 = iine 75w =) M| | Cochae [125_ = M)
&' Trailing edge: |-5.DEID ::’ M " Lower side: I'S'D‘I-I ﬂm

Behind each input field there are buttons with the units o |
MI (relative to segment root), MM M (absolute in

relation to origin of coordinates), — | and L& 3 respectively.
Click on the switches to select the unit you require.

Now enter the parameters for each wing segment in turn:

Any change in value in an alphanumerical field means the data
concerned have to be recalculated.

In the case of complex wings such changes would lead to
considerable delays.

This is avoided by waiting a while after data input before
carrying out a new calculation.

If entering a multidigit number is very slow, the delay can be
passed over and the input field reset.

dit “iew | Options “window 7

To avoid problems caused by
input errors, you can set the
time-out to between one and
five seconds in the Calculation
time-out field in the Options ->
Basic settings menu.

|Ipdate namesz

[iierla

General data

Font:
P

Timeout;

© 2001 STEP-FOUR GmbH
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Geometry segment 1

Select airfoil

INFO

Segment length: 725 mm

Root airfoil: RG14-9, depth =230 mm
Tip airfoil: RG14-9, depth = 210mm.
Sweep angle: tip = -5mm.

Dihedral (V-shape): top side = 0°.

Use the J switch to enter the airfoil data from your airfoil
database.

Jpen

= =) @l o = =

Look in:

| £ Airfol

ra1495
gl 4a147
rgl5
ig15a111
1g15a213
rga

fra143

Open I
j Cancel |

File name:

Files of pe: | sirfail files V2 [ 54p)

¥ | Preview
o e o e & € T T o o T - .
'Ez P g 3 oo
T S
. . S4P i W10 ;
File: Type: Wersion Filker Infa |
I arne: [GE

Z

Once the ¥ Preview  option field is active, you can see the
contour of the selected airfoil on the screen.

The range of airfoil data is relatively large, as over 1100 files
are included. To save time when searching, enter the initials
followed by an asterisk (e.g. rg*) as the file name. Then only
the airfoil files from the Rg series will be shown.

Select the rg149.S4P airfoil.

The wing section is tapered from the second until the end of the
third segment. The first wing segment is not tapered.

Load rg149.S4P as the tip airfoil as well.

© 2001 STEP-FOUR GmbH
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Geometry segment 2

Geometrie Segment 3

Enter the parameters for the second wing segment.

Segment length: 480 mm

Root airfoil: Already defined (by tip airfoil of segment 1)
Tip airfoil: Not defined = tapered, depth = 170mm.
Sweep angle: tip edge = -8mm.

Dihedral (V-shape): Lower side = 3.5°.

Seqment length: |43|1UUU :I [mm]l

™ Modiied aifall [~ Left segment divisible  IF Fodified aifoil [ Right segment divisible

— Roat airfoil — Tip airfiil

Ic:\pmgramme‘\...\rg'l 49.24p _l ﬂ I

Depth: 210.000 = _[mm] Depth: 170.000 =
Thickness: 2938 [%] Thickness: 9.635

Camber: 1.584 [%] Camber: 1.583

i ash-indout; [0.000 | IS Wwhash-ndaut: 0.000
— Sweep angle —W-shape

™ Automatic computation [ Automatic computation

Reference Feference

" Mone = Mone

" Leading edge: Wﬂ [bR4] " Upper side: |3.'ISE| ili
125 = % Line: [e5500 = ml | | O chora: 2952 =] [hih |
" Trailing edge: I-B.UUU ﬂ M ¢ Lower side; |3-50EI ﬂi

Do exactly the same thing for the third wing segment.

Segment length: 155 mm

Root airfoil: Already defined for tip airfoil of segment 2.
Tip airfoil: RG14-10, depth = 119mm.

Sweep angle: tip edge = -11mm.

Dihedral (V-shape): lower side = 3.5°.

Segment length; |155.DUD ﬁ [mm]l

[¥ Wodfied aifel [ Left segment divisible [T Wodified aifel T Hiatit seament divistle
— Root airfail

— Tip airfail
I _I ﬂ Ic:\prugramme\...'\rm 10.24p _I ﬂ
Depth: 170.000 = [mm] Depth: 119,000 —  [mm]
Thickness: 9635 [=] Thickness: 10.000 [%]
Camber: 1.583 %] Camber: 1.583 [%]
W ashin/out: 0.000 _ 0 " ash-indout: 0.000 _ I
—Sweep angle —%-shape
7| Sutomatic computation I™ | Sutamatic computation
Feference R eference
= Mone = Mone
™ Leading edge: W:’ [tA4] " Upper side; |1-8‘42 :’_
1[5 = % Line: [116.750 =] M1 || | © Chord [37.943 = (]
% Trailing edge: I-'I'I.DDD ﬁ o] | £ Lower side: |3.5EIEI j_

© 2001 STEP-FOUR GmbH
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Switch to graphic
view

of cord length).

In the graphic view (E switch in the symbol bar you can
already see the wing geometry of the F3B wing after the

adjustment with BJ. The dotted line stands for the T/4 line (25%

EZ Test nach Handbuch =

- (O] x|

40.0 BDID SDID 1DIDD | 1 2.00 1 millimetre

5] 0 200

rHiIIIime‘tre 290

With the aid of the IE button you get the front view of the wing:
The centre piece is not dihedral, the two outer segments are 3.5° dihedral.

3.3. Inserting Spars in the Wing

3rd segment

Now insert the main spar into the wing. Since this is a triple
tapered surface with a varying sweep angle, the spar is not
straight, so that a separate spar must be fitted for each segment.

Spar #1is located in he

Ist segment
=- New wing jainer Spar #2 is located in the
- Segme —— 2nd segment
7. FEgmeht . .
Segme : Spar #3 is located in the
[+~ Segme
HE||:I _[Ox]
?D 1 DPD | 1 2|DD 1 r:nillimtatreI
I amne:
Tatal length: I'I 360.000 [rrm]
c’LT:.IifJE mﬁl%’l El@l

Click with the right mouse button on Wing and then on New spar.

© 2001 STEP-FOUR GmbH
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Spar in For the spar we will use pine with a diameter of 6 x 3 mm. Since
the wing is completely veneered, the spar should disappear

1* wing segment \
underneath the sheeting.

B Test nach Handbuch =:2 M =] E3

= wing
- Spar #1
- Segment #1
- Segment #2
- Segment #3

L

Help

— #-pogition root airfoll —¥-pogition tp airfoll
" Rel toleading edge 30.500 j ] ' Riel ta leading edge 30.500 ﬂ [5]
" Riel. ta traling edge |55.500 j [5] ™ Rel ta krailing edge (59500 j [7]
* At highest point & A highest point
—'-position —-posihion
v Align to airfail Starting segment: I —I
v Upper side v lower side Ending segment; |1 j
— Spar dimensions at root———————————— 1 Spar dimensions at tip
ight [3o00 = it [3oo0 =
Height: =1 [rmn] Height: = [romn]
Yidth;  |6.000 j [rom] ik [6.000 j [rom]

The main spar is to extend along the ribs on the top and bottom
sides and is to be aligned with the airfoil. The spar should also
be aligned at the highest point on the airfoil. To do this activate
the corresponding option fields as indicated in the screenshot.

Spar in The spar in the second segment is defined in exactly the same
gnd wing segment way, except that here number 2 is given as the starting and end
—#-pozition roat airfoil — #-pozition tip airfoil
™ Rel ta leading edge 30500 jl [%] " Rel ta leading edge A.200 ::II ]
i BI500 < (% i Baeon = | [z
™ Rel. ta krailing edge — [ " Rel. ta trailing edge - [=]
& At highest paint &t highest point
—7-pozition — Z-pozitioh
¥ lign to airfail Starting segrert: |2 j
v Upper side V¥ lower side Ending segment: |2 j
— Spar dmensions at root—————————— ~ Spar dmenzions at tip
Height: [3000 = [ Height: [3000 =4 frm
width |E-UDD j [mm] Wwidthy |00 j [mm]
segment.

© 2001 STEP-FOUR GmbH -19 -
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Spar in
3" wing segment

Wing Editor
Finally do the same for spar #3.
EY Test nach Handbuch =2 =]
[=]- Wing - =
- Spar #1 _l
i Spar #2 =
- Spar#3 _l
[+ Segment #1
-- Segment #2 ﬂl
- Segment #3 LI
— ¥-pogition root airfoll — ¥-position tp airfall
" Fel to leading edge 31.200 j [5=] " Fiel. to leading edge 31.200 j (%]

il EE.2300 kS
= Rel ta traling edge — [7]

¢ Af highest point

At highest point

il E2.800 Z
" Riel. ta trailing edge — [%]

—'-pozitian
v &lign to ol

V¥ Upper side W lower side

— £-positian

Starting seqment: |3 ::ll
Ending segment: |3 :ll

— Spar dimensions at root

Height: |3-U':":| j [rrirn]
Wfidth: IE-UUU j [mm]|

vl |

4

— Spar dimenzions at tip

Height: |3-U':":| j [rrimn]
width: IE-UUU j [mm]|

ol

1

In the graphic view (below) you can see the position of the main

spar in the wing.

= =l=1=] Elo[=]

B Test nach Handbuch =1 ==l E3
= 0 500 1000 [ millimetre
-x
-z +I
(=5 +
SENNSERNEES é
o]
D
E
E

© 2001 STEP-FOUR GmbH
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3.4. Leading Edge

Click on the + sign in front of Segment 1 to open the detailed
structure of the segment.

Select the L.E/T.E entry to display the input fields for these
objects in the lower part of the window.

The WING designer features three leading edge formats:

Here the front of the L.E. is cut off vertically to
the chord at the position indicated.

Cut off / -
7 Using this format you can fit a CFK tube, for
Tube < -7 example, into the leading edge. You can select
{\ any diameter for the tube.

Fixture support

cut out

J

With the aid of the fixture support format, a leading edge with
notches for the ribs is produced. The notches in the L.E. and in
the rib are always half the defined width.

Later, when the wing is assembled, the leading edge produced
serves as a fixture support for the exact space between the ribs.
Further options allow the alignment of the airfoils to be varied or
an insertion under the sheeting.

A cut out merely means that the leading edge is not milled.
Usually a pine strip of a matching size is inserted. The width of
the cut out in the rib matches the width of the strip.

I Y Y A

U
Leading edge R — e — In our F3B wing we will
1st seement & Firure support Name. | insert a fixture support
5 " Cut-out as the leading edge.
Enter the values shown
here.

width; 8.000 :II [mm]

Thickness: |1 .a00 :ll [rniri]

-Offzet:
™ Sheeting thickness

{* Fiee: IU.UUU :ll [mm]

flignmentta  © Chard % Skeleton line
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Leading edge
follow-on segments

Cut section

Fixture support

Cut section and notch
combination

Make T.E.
using sheeting

In most cases the follow-on

segments for the L.E. will

- Segment #2 =]
Leading/traiing edge have the same Shape'
ileronz/Flaps
heeting Upper Side . .
hesting Lower Side J To avoid haymg to ent'er
- Cutting Path the data again and again for
- Segment #3 =" each segment, click on the
[V Compute from previous segment checkbox Computefrom
Leading edge .
’}- Hare ‘ [ previous segment.

3.5. Trailing Edge

For the trailing edge there are two formats available, which you
can also combine:

If a bought milled T.E. is used,
a cut section is defined as the
trailing edge.

The T.E. notch looks just like
that of the leading edge.
Please note: Airfoils with
very thin trailing edges may
have to have a very wide
fixture support because of the

By combining the notch and
section types, the necessary
1T R width can be reduced.

This type of construction is
particularly suitable if you
intend using ready-milled solid balsa or a foam core with balsa
sheeting as ailerons.

In our example a very thin
airfoil is used.

A solid aileron cannot be used
because of the weight, so
neither of the two trailing
edge types is activated in the
screen mask. The T.E. is
therefore formed by the top and bottom sheeting only.
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3.6. Ailerons

Flap definition

The STEP-FOUR WING designer generates ailerons with a
dihedral section at the lower side of the wing.

t "
H
— !
T — |
! —— i — 1
i 1 Ty [ . I
H H T !
I t 5 IR T !
{ T S b Fl % e |
| [ Fl A~ et
_______ TR Y F |
{ 1 e k)
P de Y
o !
! B &

For this the program needs four parameteré:
The flap position, either related to the "t™" leading edge of the
airfoil or to the "t" trailing edge, the sheeting thickness in the

rudder slot marked "s" and the two angles, o and B.

The rudder depths for the flap and aileron can be found in the
construction drawing at the beginning of the manual.

Segment #1:

Flap position of root rib =51 mm

Flap position of tip rib =46 mm

Select 2 mm for the sheeting thickness. To achieve large rudder

amplitude, set both angles to 10° and 25°.
& Test nach Handbuch =:2 (O] %]

= Segment #1
i e Leadingtrailing edge

- Sheeting Upper Side
- Sheeting Lower Side
: i... Cuttting Path

= Segment #2 LI

7| Erpute franm previous seament

W Generate ailerons/flaps

= Flap position related to leading edge

Flap poitian (1] raat rib: I'IT-"S aoo
Flap poitian [ tip ribe |1E4 aoo

' Flap position related to trailing edge

Flap position [t] root rib: |51 nno

Flap positian (1] tip rib:

IdE 000

Thicknessz [=]:
alpha:

beta:

|2 0oa
|1D oo
|25 oo

Enter the data into the mask for the flaps as shown above.
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As for the first segment, enter the following data to define the
flaps of the follow-on segments.

Segment #2:
Flap depth of root rib = 46 mm
Flap depth of tip rib = 38 mm

[ [

45000 ; | . L

Segment #3:
Flap depth of root rib = 38 mm
Flap depth of tip rib =27 mm

: liire

(i)

EEE|EE EE

You do not need to click on the entry in the component structure to switch
from one flap to another.

Using the and keys you can switch from one component
entry to another.
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3.7. Defining the Sheeting

Complete sheeting

Wing Editor
To improve the
r—  _____________torsional strength of
=) Segment #1 2] [ the wing, we want to

o Leading/trailing edas
Ailerons/Flaps J ) sheet the tOp and

Sheeting Lipper Side — bottom sides
i Sheeting Lower Side Completely with

: Cutting Path I .
- Gegment #2 =| 1.5mm balsa. Click on
. _ Segment #1 and then
¥ Sheeting upper side = Ealzulaf Sheeti
| Ofl eeting upper
side.
B2 Test nach Handbuch =2 _ O] =]

= Segment #1 2]
: Leading/trailing edge
Ailerons/Flaps J
Sheeting Upper Side
Sheeting Lower Side
¢ i Culting Path
=- Segment #2 LI

Help

L

I | Bl el st fram previous seamett

Thickness: |-|-5':IEI ﬂ ] |

' Complete sheeting € Partial Sheeting

7| Partial shesting &t [Eadng edae

= oot = I

) Ebsalute IU.UDU j [mima] ) Bhzalute ID.DUU j ]

% [ b Firat s % [ bo firsbepar

7| Eartial sheeting &t brailing edae

= (ot = I

) Ebsalute ID.UDU j [ ) Lhzalufe ID.DUD j ]

% | [ ko [3st s ) (b (astepar

= | Eapships

Clicken on ¥ Shesting upper side , enter 1.5mm as the sheeting

thickness and click on & Complete sheeting

In the following segments the ¥ Calculation from previous segment
switch is activated automatically.
Now the settings are valid for all the other segments as well.

If you want to apply different settings for a segment, deactivate
the switch. Then you can modify the data for that particular
segment.

In our example, however, it is not necessary to enter any more
data.
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Display rib contour

Click on the l; Rib set button and the milling contours of the
root and tip ribs for all three segments will appear on the screen.

B ollbeplankung. sdw:2 [_ (O]
[=] o a0 | 100 150 200 hillimeter
| ] h ; ) ; f a | ]

|

-50
1

Millimeter 1]

KN
PEEEER

Look at the narrow outer rib of
the third segment and you get a
& 'E—_ﬁ-‘%?_mj—— good idea of the way in which
the WING designer aligns the
main spar to the airfoil contour
and generates the outer contour

of each rib.

As a milled notch/fixture support must be used as the leading
edge, it only has to be sanded a little. At the same time, the
notch/fixture support sets the distance between the ribs.

In the above screenshot the wing joiner has already been drawn,
so that you can see that the 9mm joiner tube made of brass for
the 8mm carbon rod does not fit behind the main spar. This is
why the tube is simply placed in front of the main spar.
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3.8. Wing Joiner

Please note

Insert joiner

You can choose between circular and rectangular wing joiners.
Wing joiners sometimes only protrude a little into a segment or
serve to connect two wing sections, thereby protruding into two
segments. That is why wing joiners are the only objects in the
WING designer program that can be defined completely
separately from the segment data or limits.

But this means that you must ensure that the joiner is really
located at a sensible position when defining it. In theory you
could even locate a joiner a long way outside the wing.

The drawing shows
the connection
between a wing center
piece and the outer
wing.

ENEEEE IREREES In the top view the
connection looks
fairly adequate.

But seen in 3D, the
connection is clearly
totallyimpractical.

E Test nach Handbuch =2 . .. .
e —— To insert a Joiner

Mew wing joiner - ] the Wing, click with
New spar the right mouse

Add zegment .
— button on Wing and
il Seg_ MR New joiner.
B+ Segment H2 | -
- Segment #3 ;I

Mame:

Tatal length: |1 360.000 [rrirn]
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Joiners at the
wing root

First joiner

Second joiner

We wish to insert a tube with an outer diameter of 1 lmm and a

length of 170mm

as the main joiner in the root area of our wing.

A second joiner 4mm in diameter and 50mm long is to lock the

two wing halves into place. Such joiners can be positioned in the
root area by using the fields underneath the

B #-Startpogition - and

rY-S tartpozition— entries.

In our example the two joiners are to be centered on the center

line of the airfoil.

Enter the following parameters for joiner 1.

B Test nach Handbuch =2 _ O] x|
=l *Wing - o
&/ ing Jainer #1 _l
i Spar #1 s
Spar #2 _l
o Spar #3
l Segment 1 &l
- Segment #2 LI
— Format [hmenzion at joiner start Dimengion at joiner end
" Rectangle | |syige  [11.000 j [mrn] || | %fidth;  |11.000 :II [rnrm]
& Cicle Height: [5000 = [ || | Height: [5000 =] fror)
—e4-Start pogition *r-Start position
* Rel ta LE. 52.000 jl [rm] ¥ Centered on skeleton line
" Relta TE. TEE.000 j imrl ||| € Rel. to chord [0000 j [rarn]
At thickest point
Start pog. [Dist. Coord ] End poz. [Digt. Coord.]
x[62000 = ol | | [52000 = ] || Lengte  [170.000 = o
v-[2.253 ;l Tl [ B ;l (mm] || %2 angle: [0.000 :|| (]
Z-(0.000 _| [rom] Z-|170.000 _| [mm] || %-Z angle; [0.000 j ]

The -Start pos. [Dist. Coord.]- and ‘End pog. [Dist. Coord.] fields are
calculated automatically and so do not need our attention here.

Enter the following data to lock the wing halves.

— Format Dimengion at joiner start Diimenzion at joiner end
€ Rectangle | i, [4000 = [ || [tk [1000 =] o)
&+ Circle Height; Wﬂ [rir] Height: Wﬂ [imrm]
—#-Start position *-Start position
" Fel ta LE. 155.000 ﬂ [rima] % Centered on skeletan line
* ReltoTE. 75.000 j mm] ||| € Rel. to chord [0000 j
At thickest point
Start poz. [Dist. Coord.) End pos. [Dist. Coord.]
s [155.000 j ] || | 5 [155.000 :Il (] || Length:  [50.000 j (]
v-[2608 j il (e B j [mm] || #:Z angle: {0.000 —| [
=z [0.000 j mm] || | 2 [50.000 j mm] || 2 angle: [0.000 :Il [
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Joiner on
outer wing

1st outer joiner

After completing the input, you can view the wing in the
graphic display window.

Simply click on the switches Graph lE and

Top view IE-. Now you
""" can see the position of the
joiner tube and the lock.

To be able to produce a speed and/or a thermic version of the
wing, it should be possible to exchange the end segment by
inserting a joiner.

This is done by inserting two 4mm tubes into segments 2 and 3.
To be able to position the joiners in relation to the origin of the
coordinates, you must activate the fields #5tart position

&+ Fel mLE. (X0) and *-Start position ' Fel to chord (Y0).

The exact positioning is carried out by indicating the absolute
values 1n the [Start poz. [Digt. Coord.] and End pos. [Dist. Coord.] fields.

Add another joiner by clicking with the right mouse button on

Wing and New joiner.
Next enter the data shown below into the mask.
B Test nach Handbuch =2 O] =]
E- Wlng N . |

: - Wwing Joiner #1
Swfing Joiner #2
fing Joiner #3;

;l

o Spar #1 Hel
i Spar #2 il
i Spar #3 ;I
— Format Dimension at jainer skart Dirmension at joiner end

€ Rectangle| | yigh, [1000 = ol || widh: [4000 < o
" Circle Height: Wj [rir] Height: Wj [rrirn]

—#-Start position — *¥-Start pasition
* Rel to L.E. ISE oo =i [rm] € Centered on skeleton line

—I - J
¢ Rel o TE. |134 oo — [Firri] ' Rel. tochord [31.000 — |
™ At thickest point

Start poz. [Dist. Coord.] End posz. [Dist. Coord.)

w:[35.000 —| mm] || | 52 [56.000 :II o] || Lenge  [100.000 ;l Il
+.[31.000 —| ] || | 26,234 :II fmm] || %2 angle: [0000 :II

1155000 —| [1254 263 = : N T
z [mim] z = [mm] || -2 angle: = []
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Graphic control

INFO

2" outer joiner

When switching to
the graphic view and
zoomin, the joiner
st should look roughly
et like this from above..

£
£

Zoomed front view of
the same joiner.

¥
Ed
sf===| Elis]

To become familiar with the effects of the data you input, it is a
good idea to change various values and check the results in the
graphic view. You can also use the mouse to alter the position of
the joiner in the graphic window. Position the mouse pointer on
the end of the wing you wish to change, hold down the left
mouse button and drag the joiner into the desired position.
Observe the effects on the alphanumerical values, too.

Insert a fourth joiner and define it as shown below.

B2 Test nach Handbuch =:2 =] E3

= Wlng |
- Wing Joiner #1
- Wfing Joiner 32 |
Wlng Jainer #3
=

Help |

Spar #1
- Spar #2

—Farmat Dimenzion at joiner stark Dirmengion at joiner end
O Rectangle | [wigy  [4.000 j [mm] || | width;  [4.000 j [rira]
& Circle Height: [5000 < [ || | Heighe [5000 <] i)
—#-Start position r-Start position
* Fel to LE. 155.000 ﬂ [mm]l " Centered an skeleton line
r 75000 = g 31000 =
Fel ko T.E. = [mrm] Rel to chord — [ram]
™ A thickest point

»: |155.000 ill [rrn] ||/ | 2| 155.000 j [mm] || Length:  |100.000 j ]
Y;|31.000 j [rarn] .| 36,234 j [mm] || 52 angle: |0.000 j Il
>, 1254.883i|| ] || ¥Z angie: 3000 =

Start poz. [Dist. Coord.] End poz. [Dist. Coord.]
—‘ =]

> 1155.0002‘ [mm]
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Double
final rib

Wing Editor

In order to produce a removable segment 3, the rib involved has
to be made twice: once as a final rib for segment 2 and once
again as a root rib for segment 3.

Do this as follows:

Select the input mask for segment 3

E Test nach Handbuch =2 - O] %]

o Spar #1 ;I e |

o Spar #2

i Spar #3 = |

-- Segment #1

B Segment #2 Hel

- Segment #3 il
Seqgment length: |155.UUU i’ [rmm] |

I | Hodifiedlaitoil v i

Roat airfoil
| L]

== iy ;I Terrnl I

™ | Maditedlamte I | Fight seament divisible

Tip airfail
Ic:\pmgramme\...'\rg‘l 410.24p _l ﬂ
" L 1

.

and activate the v Leit segment divisible field.

Now the view of the set of ribs | should look like this:

EZ Test nach Handbuch *:1 _ O] x]

[ o 20 40 B0 80 100 120 140 160 180 200 220 mil\im%{re
! h h h h 1 I f i f 1 !

oy =l

20

-20
1

40
i

-60
1

-80
1

-100

-120

millimetrie -0

=
&
i
]
{1
|
w

As you can see, a final rib is output for segment 2 as well as a
root rib for segment 3.
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3.9. Mounting the Ribs in the Wing

Now it is time to define the wing ribs. In the vicinity of the joiners the ribs should be mounted
somewhat closer together. In the remaining areas a certain number of ribs are to be distributed

evenly.

Ribs with fixed
spacing

Distribute rlbs evenly
Delete ribs

|rzert segrment
Delete zegment
Add zegment

Digplay

Help

With the right mouse button click on the first segment of the
wing. This opens the fly-out menu for editing the segment.
Select the menu item Ihsert several ribs

In the joiner area the ribs are to be spaced at fixed 40mm
intervals. The main joiner is 170mm long, so that four ribs need
to be inserted. The material should have a thickness of 2mm.

’3 ‘? Ingert Ribs | Limits |
= — -
Thickness of material 3.000 j [mim] —
€ Distribute ribs evenly & Ribs have fised distance
Fieference paoint
2] ’7 & Left " Right
Humber of ribs j Tnas= I |
L = =
g_ Bib digtance 40.000 = [rmmn]
Space between ribs 37.000 j [rairn]
e |n 000
o
=X
Accept | Cancel |

Enter the values as shown above. Click on Accept | to
transfer the data.
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Fill up with The remaining ribs are to fill up the whole segment and are to
have approx. 60mm spacing between them.

Click again with the right mouse button in the empty area of the
first segment. Call the Insert several ribs function.

Activate the * Distribute ribs evenly button. If you now alter the

remaining ribs

2]
'3 ‘? Insert Ribs | Limnits |
Thickness of material o0 =
- Thickness of materid = [rrim]
£+ Distribute ribz evenly = Ribs have fized distance
Fieference poirt
’7 %) [Lefh ) Hight
1=
. Murnber of ribs |3 j mag:IZBD
Bib distance |52-5DD j [rairn]
g_ Space between ribs £0.500 = [rairn]
min=|D.DDD
%. Accept I Cancel |

number of ribs, the relevant rib distribution will be shown in the
field Rib spacing. The graphic window also displays a preview of
the ribs.

Select 8 inter-ribs. This is equivalent to a spacing of just over
62mm.

Then click on Accept |

Ribs in outer Define the joiner in segment 2 as you did for the ribs in the wing
joiner area root. As the joiner is shorter, only 22mm are indicated. In
addition, you must activate the & Right | button for the

iReference point: to [ocate the ribs as calculated from the end of the
segment.

,3 ? Inzert Ribs | Limnits |
C Thickness of material 2.000 ::ll [mm]
€ Distribute ribs evenly & Ribs have fixed distance ——
Reference paint—————————— \
——— ’7 © Left * Right
:EE%
Mumber of ribs |2 —:I mat= I21
=——— Ribdistance 22 000 _:l [rrirn]
Space between ribs 20.000 _:l [rm]
min= ID.UUD
Accept I Cancel |

The same method is used to position the two ribs in the third
segment (except that @ Left acts as the reference point here).
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Inter-ribs

Seo. 2 and Seo_ R
Ribs in

Segments 2 and 3

Graphic control

Finally the remaining inter-ribs in segments 2 and 3 are

inserted.

With the right mouse button click in corresponding area of the
segment and enter the following values:

o ?

=

|

i

i
e

!

!

i

i

i

j

i

!

i

Thickness of material

' Distribute ribs evenly

(

Inzert Ribs | Limits |

|2.nun j [mm]

" Ribs have fived distance

Fieference paint
) [eft € Fiight

Mumber of ribs

Eib distance

Space between ribg

|8|
|s1.929

|59. 2 A
. |n.onn

Bobbee

Accept I

Cancel |

Segment 2:

The vacant area in the second segment is filled with 6 ribs

(spacing is approx. 62mm).

Segment 3:
5] T
Sz e
\ [© %  insetribs | timis |
\-\
3 Thickness of material 2.000 ﬂ ]
| & Distiibute ribs evenly 1 Riibs have fixed distance
i — | | Rieference paint
24 |
B | = et = Finft
(B |
= =
| Hurnber of ribs |2 j mag= |52
Rib distance |35.557 j [rmm] J
Space hetween ribs 3367 - [ri]
= ap: I |
-] rmin= [2-000

In the last segment two ribs are inserted (spacing approx.

35mm).

Once all the ribs have been inserted, the wing for our electric
glider will look like the one shown below. Ribs with a joiner
slot are not milled from 2mm balsa wood but from Airply with

the same thickness.

E¥ Test nach Handbuch =2 O] x|
[ O 100 200 300 400 00 600 oo 800 |00 1000 | 1100 1200 130 Killimeter
Monnniinnnninanninanlisroafianialinsoafinssaisnnisnsalinasdansissasianas e icesalinssaicssissssssssdsad ki ssalscsiasnel s st
X |
= R +Z
+X
o
e,
N o e, 1

100

200

300
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Look at
set of ribs

-200 -100

=300

Store
wing

-600 -500 -400

-7oo

Millime’[ef 0

- =

100 200
1 1

B Test nach Handbuch =2 =] E3

[=]10

Millimeter

il
i

AR

5

5

n

|

i
Tl s|=3| S|of=

|

-}

|

By clicking on F Set of ribs
you can look at the layout of
the whole set of ribs. Use one
of the four magnifying glasses

{ﬂ Q Q to zoom one or

several ribs or to look at a
construction detail.

Click on el to store the wing
data on your hard disk.

Enter the file name

E-glider complete sheeting.
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3.10. Building a Wing with Partial Sheeting

Top sheeting
segment #1

If light wing loading is more important to you than stability, you
can use the WING designer to design a wing with partial
sheeting. Later you will iron light-weight foil onto the wing. If
you intend building an oldtimer model, then of course you will
have to use tissue.

To facilitate the assembly of a partially sheeted wing, it is
recommended to pull the front sheeting over the main spar and to
let the rear sheeting protrude by 10 to 20mm over the hinge slot
of the ailerons and flaps. This has to be done for both the top and
bottom sheeting. If the wing has been joined and dried out, cut
the flaps out along the hinge slot.

Enter the following parameters for the three wing segments:

B Test nach Handbuch M [=][E3

E| Segment #1 :l 2o |

i Leading/traiing edge

- Ailerons/Flaps Y |

Sheeting Upper Side

Sheetlng Lower Side J Hel
i Cutting Path _| $I

-- Seament {2

¥ Shesting upper side 7| Ealculation fom peyvious seament

Thickress: |1.500 = [rrmn]
" Complete sheeting i+ Palial Shesting
¥ Partial sheeting at leading edge
Fioaot —Tip
r = ~ ooon =
Abzolute — [rm] Abzolute = [rm]
& Lp to first spar % Up to first spar
¥ Partial sheeting at trailing edge
Fioaot —Tip
o 7000 = g geoon =
Abzolute — [rrirn] Abzolute = [rrirn]
™ Up to last spar = Up to last spar
[~ Cap ships

Segment #1 top:

Top sheeting: 1.5mm partial sheeting in front: up to first spar
Partial sheeting behind root: 51+20 = 71mm

Partial sheeting behind end: 46+20 = 66mm
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Top sheeting
segments #2 and #3

Bottom sheeting

Deactivate the I Calculation from previous seament checkbox as well
and use the same method to enter the data for segments 2 and 3.

Segment #2: top

Top sheeting: 1.5mm

Partial sheeting in front: up to first spar
Partial sheeting behind root: 46+20 = 66mm
Partial sheeting behind end: 38+20 = 58mm

Segment #3: top

Top sheeting: 1.5mm

Partial sheeting in front: up to first spar
Partial sheeting behind root: 38+20 = 58mm
Partial sheeting behind end: 27+20 = 47mm

Enter the same parameters for the bottom sheeting of the three
wing segments as well.

E Test nach Handbuch:1 O] ]
- - Cutting Path =] &= |
El- Segment #3

Leading/trailing edge

- Ajlerons/Flaps

Sheetlng Upper Side
[ S heeting Lower Side J ﬂ

Cutting Path LI

V¥ Sheeting lower side [~ Calculation from previous segment

i - |1.500
Thickness: _| [rrirn]

" Complete shesting i+ Patial shesting
[V | Partial sheeting leading edge:

— Root —Tip
- oooo = - oooo =
Abzolute — [rorn] Abzolute = [rorn]
& Up to first spar & Up ta first spar

[V | Partial sheeting trailing edge

— Root —Tip
g sa.000 = = 47000 =
Abzolute — [rorn] Abzolute =i [rorn]
" Up to last spar ¢ Up ta last spar
[T Cap strips

If you switch on the I Eap stiips switch, the sheeting thickness is
also deducted between the front and rear partial sheeting.
In the case of our sample wing this switch is not activated.
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Check
sheeting

Wing Editor

INFO

In the graphic display window click on l: for the set of ribs to
get a view of the location of the partial sheeting, as shown in the
screenshot below.

If the front sheeting only reaches the front edge of the main spar,
the main spars are not set lower, but are aligned along the airfoil
contour.
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3.11. Print Output of the Wing Data

Graphic output

Output of top/bottom
view

switch right/left wing

Now you can print the entire wing including the set of ribs,
sheeting and fixture support, either as an overview or to scale,
on your standard Windows printer.

Since the WING designer generates cutting marks, joining the
sheets up into a 1:1 scale construction drawing is not difficult.
What the printed output looks like basically depends on the
printer settings (format size, portrait or landscape format, etc.).

In the normal graphic window switch E.to the top view.
Click on the print preview symbol (&

Al Wing Designer - Test nach Handbuch

B 1] 4] ] ) ol &) &) DO _gese | [Friowindon =] e ek

Steptour Wing-Designer

Fils: C:\Prograuue\Ving Designer\Vings\Test nach Handowch. sdw Pags 1/1

A screenshot like the one below is displayed.
Which elements are output depends on the setting of the levels
zelstmo k nwin B (R 2 5, 0 graphic window of the WING

designer. Only the levels that are activated in the graphic
window are printed.

If you use the standard settings the right half of a wing will be
printed. To print the left side you have to proceed as follows:

Switch to the Graph lE window.
Click with the right mouse button into the cross

E'f___ﬁ section of the rulers
-x
&

Change in the properties window By (R |

to Rulers and change the radio “" : .
= . .

button for the & +—— direction.

Subdivision |1 Der - l

CXS e X ey ooy

Accept I Cancel |
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Output of a _ To output a 1:1

1:1 drawing 28 = Oremiew ¥ arkings drawmg, switch

| |"| 100% and
00 % [M1: brepfour Wing-Desi .
——1200 % (M2:1) e T activate the
300 % (M21] .
400% (M4:1] Marking
checkbox.

The drawing is now divided into single sheets according to
the printer format. In the case of an A4 printer using the
landscape format the screen will look like the shot below.

[Al{i Wing Designer - Test nach Handbuch

&) 1] Al v ol &] 2] D] G | [oEenn =] T oveen W Makings

Stepfour Ting-Designer Page 2 -2

I ETS E— IR —

File: C:\Prograune\Ving Designer\Uings\Test nach Handsuch. siw Page 1/100

Seite 1

To see how the drawing is divided, activate the checkbox and
you will see the following display on your screen:

OVeereW A Wing Designer - Test nach Handbuch
Sl & 2] B [ oee | [ =)@ Geved = i
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The overview shows us that 12 A4 sheets are required to print
the drawing 1:1.
Presumably fewer sheets are needed to print in portrait

S

layout layout symbol to

adjust the settings.

| Select for the paper
P " Bartrait and click on
— Paper

Farmat: |A4 =l L.

Paper oot -

The Margin entry

indicates how much
 Bottrai . fazs ight:  [4.82 S
Fort o bl el margin is to be left

(" Landscape Top |5,12mm Bottamm: |5,12mm during the pI‘lntOU.t

— Format Fiander [Millimeter]

Tiled page

Owerlap horizantally ID-DDD ::II [rnrn] The Overlap Values
Owerlap vertically IU-UUU ﬂ [mrn] Show by hOW many
millimetres the printed
Ok I Cancel I Frinter. .. |
areas of the sheets are
to overlap.

As you can see in the screen shot below, the wing layout in
our example can be output in eight separate sheets.

il wing Designer - Test nach Handbuch

Mil LI_N'EIE'Q‘ Q‘ Cose | [0z 0411) =] ¥ Overview 7 Markings
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Output of other All the other angles can be output as described for the top view.
views
All you have to do is select the required angle from the bar of
switches E"bl -::=| Eﬂl Dl El & in the graphic display
window.

A Wing Designer - Test nach Handbuch

W] ] ] @] &) 2] D] s | ORI 5] 1 ovevien @ Matkings

Stepfour Ving-Designer

File: C:\Prograuue)Wing Designer\WingsiTest nach Handbuch. sdw Page 1/

Seite 1

In the example below, for example, a 1:1 set of ribs is output.

Alphanumerical

If you have activated the alphanumerical input window instead of
output

the graphic window and you call the [& print preview function,
the data are output in the form of a list.

ing Designer - Test nach Handbuch

FiTer T RFageame Wing 023 gaee Wiaga 3eaE aneh Handbuch 26r e 173

Seite 1
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4. Qutput of DXF- HPGL. and Milling Files

(Optional module)
With the aid of this optional module the wing data can be used
for other purposes in a CAD program or transferred directly to
your STEP-FOUR milling machine as SMF milling files.

The export window SMF-Export 5
Save jn: |a Prograrn j ﬁ|
1 Fikker
File nanne: I

Save aslypes | SMF Dateien (*.smf) =l Cancel |
— E=port options

1 Dirawing unit [mm] == I'| 0o j [ata unit

[ Fixture support LE. ™ Upper shesting

™ Fisture suppart T.E. I Lower sheeting

" Fib set " Top view " Front view

Elerment Layer Element Laper
I™ Contour / Ribs [ j I Leadngedge 7 j
[T Orig. contour/Outline |2 jl ™ Traiing edge IE j
[T Mame I3 j ™ Spars I? j
[~ Sheeting I4 jl I~ “Wing joiner Ia jl
I aienonAlap I13 j
=
4
I =
12 —

BN
EEEE

4

File formats Select to define the ' #&¥& 38 Wpe: file format in which the required
data are to be exported.
You can choose between three different formats:

Save as tpe: [ Di<F Dateien = dxf] =l

SMF Dateien [*.smf]
"Expart options A EETT R

HPGL Dateien [*.plt)
1 Drawing unit [mm] == |'|-|:":“:I j [rata wnit

SMF file STEP-FOUR milling files.
DXF file Autocad Data eXchange Format
(commonly used import format for CAD systems)
HPGL file = command language for HP plotter systems
(can be imported by many drawing and milling
systems)
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Export options

Output units

" Fib zet

— Export options

1.000 —

1 Drawing wnit [mm] == — [rata wnit
i+ Fib zet = Top view = Frant view
Element Laner Element Laner

¥ Contour / Ribs I'I j ™ Leading edge IE j
™ Orig. contaur/Outine |2 j ™ Traiing edge IE j

W Hiane P T s e

[ Sheeting |4 j [~ “Wwing joiner IB j

™ Ailerondflap I'I3 j

The field 1 Drawing unit [mm) == |1-':":":' :ll Drata unit defines

how the numeric values are to be converted during output. For
SMF files the conversion is always 1:1. In other words, Imm in
the WING designer corresponds to 1mm in the milling software.
In DXF files the measurement unit is not defined, so that a value
of 1.0 originating from a CAD program may be interpreted as 1
inch = 25.4mm.

Depending on the units prescribed by your CAD or milling
program, you will have to adapt the value for the file units.

In the above example therefore you would have to enter 1/25.4 =
0.039370.

Three basic export options are available:

In the set of ribs version, the cross-sections of all the ribs are
output. Using the checkboxes you can indicate which elements
are to be output.

If you need the output file as a milling file, for your STEP-
FOUR milling machine for instance, simply click on the
checkbox I Contour /Ribs and, if necessary, " Mame .

The contour/ribs elements contain the entire contour and taking
all the sheeting, spars, etc. into account.

If, on the other hand, you wish to use the data for further
processing in a CAD program, you can select the elements that
are to be output individually. In other words, each element is
available for further processing.

© 2001 STEP-FOUR GmbH

_44 -




AWING Output of DXF- HPGL and Milling Files

S //'f 27

In the section shown below that is separated by a line, additional
objects can be output separately.

™ Fisture support LE. IEI j ™ Upper sheeting |11 j
™ Fisture support T.E. |1|:| j [T Lower sheeting |12 j

Activate the checkboxes I" Fisture suppart LE. and
[ Fisture support T.E. to export the contours of these objects.

Using the [T Uppershesting and T Lower sheeting fields, you can
output the sheeting procedure.

This gives you the exact geometric data for producing matching
sheeting components.

In addition to outputting individual components, you can also
output the top view or the front view of a wing in the form of a
file, which is useful, if these data are to be processed further or
implemented in a complete CAD drawing.

™ Top view

™ Fronk view

If one of these output options is selected, the checkboxes for
certain elements are blocked, because there is no point in
outputting a trailing edge or the definition of a flap in the front
view.
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S. Styrofoam Cutting (optional module)

Cutting with the WING designer is even easier than milling. Let
us take the wing of an electric glider as our example. We want
to improve the wing's stability and make it a high-tech wing.

The wing is to have a carbon spar and only 1mm of balsa-
sheeting. For the spar we will use a carbon-fibre airfoil from R
& G with a diameter of 7 x 1 mm and a length of 2 metres (order

no. 600 130-2).

=
EEEENEEE

Since the spar of a cut wing is thinner than in the milled version,
it can be positioned at the highest point of the airfoil without
colliding with the joiner.

At the end of the construction phase we will export the foam
core data to the STEP-FOUR polystyrene cutter. The connecting
ribs will also be output to the STEP-FOUR milling machine and
milled from 2mm sheets of epoxy.

5.1. Modifying the Wing Data

Delete
superfluous parts

Open the wing file, which you previously stored under the name

Electric Glider Complete Sheeting.
Delete all the inter-ribs.

=- W|ng — . .
- Wing Joiner #1 With the right mouse
- ing Joiner #2 button click on the

joiner #4 entry and

delete it. Do the same
= for joiner #3, joiner #2,

spar #3, and spar #2.

Mew wing joiner

Delete wing joiner

Help

Deactivate the leading edges and the flaps.
The top view should now look like the screenshot below.

200
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Insert segment The 11mm hole for the wing joiner is to coincide with the core
cut. But as we do not want the hole to be drilled through the
entire first segment, an additional segment is inserted.

| o Click within the area of the first segment
nzert zingle rib

Insert several ribs with the right mouse button to open the
Distribute ribs evenly fly-out menu.
Delete ribs Call the function Insert segment.

Inzert segment
Delete segment

Insert Segment ElE4 .
Enter the values into
. the screen mask as
" FRel to segment root |1 70000 = [rrirm] .
=l shown in the
" Centered
screenshot.

" Rel. ta zegment tip 76.552 j 5]
IS 2 witn 2K |q

new segment limit is

0k, I Cancel | inserted at the end of the

joiner.

In the two first tapered sections the carbon-fibre airfoil is to be
mounted as the spar.

B F3E-Styro =1 M=l E3

Adjust spar

[=)- Wing -
Wing Joiner #1

- Segment #1

- Segment #2

- Segment #3

- Segment {4 ﬂ

Help

L LL

- B

— #-position root airfoil — #-position tip airfoll
" Rel. to leading edge 30.500 j [] " Rel. to leading edge 3.200 j ]
" Fiel. to traiing edgs {55500 %I [ " Fiel. to kraiing edge |55 500 j =]

=

At highest point & At highest paint
— T-position — Z-position

IV 2ligr to airteil Starting segment; |1 j

¥ Upper side W lower side Ending segment: |3 j
— Spar dimensions at root—————— ~ Spar dimenzions at tip

Height 2000 = fmm] Height (2000 < ]

: = ght =

Width: |8-DDD :ll [rmm] Wiidth: |8-DDD :ll [rim]

Since the first tapered section consists of two segments, the spar
must therefore run from segment 1 to segment 3. To prevent the
spar from protruding anywhere out of the foam core, we will
add 1mm to the thickness. Instead of 7 x 1mm enter § x 2mm
for the spar measurement.
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Adjust segment

Adjust sheeting

As mentioned earlier, the joiner can be located at the highest
point of the airfoil because of the thin spar.

BEZ F3E-Styro =1 _ O =]

=1 ing
[ ing .Joiner 1

- Seament #1
- Segment #2
- Segment #3
- Segment #4

b LL

Help

=

— Format Dimenszion at joiner ztart Dimension at joiner end
i~ Rectangle . I = . I =1
. d widtk:  [11.000 :II [rimm] Width:  [11.000 :II [mrn]
* Circle Al E Rl E
Height; |5-':“:ID = [l Height: |5-'3':ID = [rm]

—#-Start pozition

v-Start pozition

I = ~ ;
" Fiel. to L.E. BB.330  — | [ ¢ Centered on skeleton line
= =]
£ ReltoTE. I'IEF".EI?EI =1 L] " Rel to chord |3-425 o

i thickest point

Start pos. [Dist. Coord.]

o IEB.ESD j [mim]

End poz. [Digt. Coord.)
>¢|Ea.a3u j ] || Length: |1m.nun j [mm]
Yle [l YW:II [mm] || %2 angle: |0.000 _l [']

lej [rirn] ZWj [rom] || %2 angle: |0.000 j [']

Activate the entry © Atthickest peint for the X starting position.
All the other entries can remain unchanged.

For the sheeting we will select Imm balsa complete sheeting.

B F3E-Styro =1 =] E3

El- Seament #1

: Leadingdtrailing edge

i Allerons Flaps
Sheeting Upper Side

- Sheeting Lower Side

: Cutting Path

M- Segment 2

V¥ Sheeting lower zide

[1000 j (]
-

I™ | Ealeulation from previous segment

Thicknesz:

™ Partial sheeting
™| Bartiallshesting [Eading edae;

Modify the sheeting values for both the top and bottom sides of
the wing.

| |—Hnot = i
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Setting the
cutting parameters

Segment #1

As opposed to the milling procedure, a wing core can be cut in
various ways.

O The top and bottom sides of the core are always cut
separately from the front. In this version the cutting wire is
unlikely to sag in the area of the leading edge.

As a result, the leading edge of the core is much more
accurate. A big disadvantage here are the extremely long dry
runs required during the cutting procedure.

O The core is cut in one go, starting at the rear edge of the
core, around the leading edge and back to the rear edge. One
disadvantage is that if the wire sags, it can badly distort the
L.E.

To save time when handling blocks of raw material, it is also

possible to activate a mirror-image cut. In this version two cores

are output above each other, whereby the upper core is inverted
along its longitudinal axis. This enables a right and left core to
be cut in a single operation.

Set the cutting parameters for the segments as shown in the
following screenshots.

Should something in the graphic display window not be clear,
please refer to the online help system.

B F3E-Styro =1 M =] E3

i i Cutting Path

= Segment H2

- Leading/trailing edge
- Ajlerans/Flaps

- Sheeting Upper Side
- Sheeting Lower Side
i Cutting Path j

3 [
oL
Help |

I | Ealculation from previous seamett

Block parameters

Block lenath: 10000 o] || Black thickness: 30.000

Elock depth: 231.000 © [mm]
Min. block depth: 25574 [rirn]

[rmirn]

Difset trailing edge: | 0.000
Offset height: 3.000

[mirn]

[rrirn]

ET=
Offzet leading edge;  |5.000 3 [mm]

-

=

i~ Cutting path
™ Mimor cutting path of left and right segment

' In one go from behind

Bttt distance |15-EIDEI jl [mn]

10,000 :II FEfar
% Tanmential ) Chord

% Upper and lower side zeparated

Rundin distance [10.000 ;| [mm]

Run-in arc

Furrout distance [15.000 = [mirn]
=l :
] Gleleton ine

Run-out
" Tangertial ¢ Chord
' Skeleton line
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Segment #2 The same values are set for segment #2.
— Block parameters
Block thickness: 30000 = from]

i - [5.000 j
Qffzet lzading edge: —
Offzet trailing edge: 0.000 al [rairn]
ight: 3000
Offzet height: —

¥ Upper and lower side zeparated

Bur-in distance  |10.000 —
= [rarn]
Rurin arc 10.000 ;| [mm]

Run-out distance [15.000 —|
LIN-0ul distance ._I []

Fun-out
" Tangential 1 Chord

& Skeletan line

The graphic display for the two blocks and the cutting procedure

Segment #3 should look like the screenshot below.
In our example, the dihedral (V-shape) of the wing should have
been cut when the tapered areas were cut. This means segments
3 and 4 require much thicker blocks of raw material than for the

first two segments.
Block parameters

Block thickness: B0.000

Offset tralling edge: ~ [0.000

=l

Offget leading edge;  |5.000 3 [mm]
=
ight: 2.000 -

Offzet height: =] [rorn]

The following block parameters are set:
The run-in and run-out parameters are the same as those for the
previous segment.

Segment #4 Segment 4 is different, because it has a greater block thickness.
Block parameters
Black thickness: [7ooo0 = [mm]

5.000 ;I [mimm]

=l
Offzet traling edge: 0.000 3' [rorn]
ight: 3.000
Offzet height: |

Offzet leading edge:
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The following screenshot shows the two final blocks
graphically.

-
i

The views of the blocks show you clearly how the wing
segments are located in the four blocks of polystyrene.

5.2. Exporting the Cutting Data

With the aid of the export function the wing data can be used to
create cutting files for the STEP-FOUR professional cutting

software.
Call export mask Click on the EB switch to call the export mask for the cutting
data.
SCF-Export HE:

Save jr Ia w_design j gl

| P51_segl Sparcuts

@ FE1_zegl test

] SEG_1

] SEG_2

a sparcLt

@ sparcut]

Filz narme: |f3E-St_','rD Seve

Save az type: ISCF Dateien [*zcf] j Cancel |

— Export optionz

Segment: I'I j

(O at Layer: IIJ j

™ Single ohjects

Element Layer Element Lawer

™| Drigitval it |1 :I| = | Traiine edae |5 :ll
= vt | and sheeting |2 ::I| = | Spars IE j
I in joiners |3 j

7| Leading edae |4 ::ll
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Create a subdirectory in your S4cut program directory. (As the
S4cut software runs under DOS and so only uses eight
characters for the directory and file name, you should also
restrict your name to only eight characters.)

SCF-Export EE3

Save in: I'a w_design j ﬁl

P51 _zeqgl Sparcut?
F&1_seg? best
SEG_T

SEG_2

sparcut

spancut]

File name: |f3E'$t.'r'f'2' Save |
Save as thpe: ISEF Dateien [* zcf) j Caneel

T b —_— —

Setting the Usually, the segments vary in length, so each segment is output

. in its own separate file.
export options

: Segment 1 <
Enter a file name for the segment and in the samen —
entry select the number of the segment required.

The = Finished cutting path Layer: II:I j setting will
normally be the standard output setting.

The output options of individual objects will only serve for
special applications.

" Single objects
Element Laper Element Layper
™ | tlrimirial it I‘I ﬂ I= | Tirafling edas |5 :ll
7| Eirtail and shesting |2 j IV Spars IE :ll
= ing jainers |3 j
7| Leading edae |4 j
A

In this case, the activated objects are output separately and the
cutting procedure will have to be defined afterwards in the
STEP-FOUR professional cutting software.
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View of the
cutting file

Inverted cut

ey STEPFOUR - F3E-ST~1.5CF

File Handling Cut-configuration Position Cutting-Functions Options Help

o ? A ¥ BB75.000 Y: B045.000
; 1224
0 & E| H % "g & il‘ === B ¥: B975.000 Y: 0045.900
R 0 1] 100 150 0 =1 0 = W
g | I
o
-
r JF ;
z 3
Q, :
5
e :
1
: A .
i
-('I?'{ 3 R g
. ; -
. 10
. I 11
+ - 1
g B d__d__.if_;_ - 1
P 2=l o "
3 o
:(5( 0 23 -
A @
sﬂ_: _ o4
| E
B K
2o P
o i A3
= » l:‘
overall size: 258.841 % 22.875 mm E4222 KB

The above screenshot shows a 3D view of the cutting file
loaded into the STEP-FOUR professional cutting software.

The block dimensions, the coordinates at the corner points etc.
have all been preset.

The only thing that still has to be defined is how the joiner is to
be cut (in a single cut together with the top side or during its
own cycle). Thanks to the powerful functions in the professional
cutting software, these parameters can be set with a couple of
clicks on the mouse. Then you merely have to select the
material and you can cut the core.

If you activate the option Inverted cut during the parameter
definition, a left- and right-hand segment will be cut above each
other from the block.

gl STEPFOR-F3EST-1SCF |

File Handling Cut-configuration Position Cutting-Functions Options Help
o 7 AW BE7S.EEE Y 6045000
D H B % -’g & ﬂ_ i 24 B X: B0757.088 Y: 00435.000
0 il

2
m 150 2m =0 m o1 4

Dm‘ux;@(?ﬁﬁs;awwuww:ww:

4 v
< *
overall size: 258.841 % 59.684 mm 380.080 , -55.088 &4202 KE
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6. Airfoil Editor (optional module)

6.1. Working with the Airfoil Editor

Start airfoil editor

Display window

Table formats

The airfoil editor enables you to modify more than 1100 airfoils
in the airfoil data base provided and adjust their definitions. But
the main purpose of the airfoil designer is to digitize unknown
airfoils from construction drawings and to prepare them for
further processing by theWING designer as well as by the
milling and cutting machines. All you need is a scanner that
stores the airfoil concerned as a BMP file on the hard disk.

With the left mouse button click on [ New.

Meu | %]
= k.
wing editor Cancel |
Hilfe |

A selection window is displayed. Select airfoil editor and click
OK.

The editor provides a tabular and a graphic view. Click on one

active.

£ clarky =[5}
ol 10 20 30 40 50 B0 7o &0 80 millimetre
|
] o = =
& R¥up o " i * i
o 2 1| nooo | o000 1| oooo | nooo
%Y [000100) 2| ooso | 0o 2| ooso | n4s7
3] 010 | 03 3| 0100 | o534
=y Homalize | 4] ozo0 | 0580 NIEETREE
5| 0400 | 0832 5| o400 | 1.051
1 =i eieuie
6| oso0 | 1374 B| oso0 | 142
BeEEre 7| 1200 | 1788 IR
8| 2000 2537 8| 2000 2027
=1 Help 9| om0 [ 33 3| oo | 2z
10| 4000 | 3313 10| 4000 | 2452
1] 5000 | a4z 11| so00 | 2605
12| eoo0 | 4878 12| sooo | 273
] 13| 8oo0 | 5643 13| sooo | 2
14] 10000 | 6300 14| 10000 | 23
15| 12000 | 6882 15| 12000 | 233
18] 14000 | 7.344 18| 14000 | 3024
17| 16000 | 7.757 17| 16000 | 3025
2] 18] 18000 | 8107 18| 18000 | 3005
' 19| 20000 | 8332 13| 20000 | 2367
20| zzoo0 | 8614 20| 22000 2914
21| 24000 | 8783 21| 24000 | 2852
22| 26000 | 8308 2| oo | 2782
5 22l 20 d | e ey e =l
El | =t

In the table you can see the coordinates for the airfoil. Three
formats are available:

X-Yo X-Yu: The coordinates are displayed in two tables. The
first table contains the top side coordinates from the leading edge
until the tip. The second table contains the lower side
coordinates from the leading edge until the tip.
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X-Yo-Yu: This display is only possible if the coordinates have

been standardized with M The coordinates are
displayed in a three-column table. The first column contains the
X coordinates from the L.E. until the tip. The second and third
columns contain the Y coordinates of the top and bottom sides.
Standardize means: The airfoil editor generates a point (with the
same X coordinate) on the bottom of the airfoil to match every
point on the top of the airfoil, and vice versa.

X-Y(100-0-100): The coordinates are displayed in a table. Here
the coordinates are shown from the tip of the airfoil, along the
top to the L.E. and along the bottom back to the tip (100% - 0 -
100%). This type of display is used for Eppler airfoils
especially.

6.2. Digitizing Unknown Airfoils

Load background

To be able to digitize a scanned airfoil, the airfoil must be
available in a bitmap format (*.BMP). A sample file in this
format is already stored in the airfoil directory.

To process the sample file, proceed as follows:

Click with the right mouse button on the graphic input window
and then on Features, Background, —1.
Open id B3
Lok |l Aol =] =

P 193575
B ar205-575

File name: |F'mfscan

Open I
j Cancel |

Filez of tupe: IBitmapS [*.brmp]

[ Preview

_ . . o Wwidth: | 2090 pixels
E_ r" . ;.._4:;> Height: | BE3 pixels
e . M ' Colars: Im

Size: 177 Kb

Open the profscan.bmp file in the Airfoil directory and
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click in the features window on/¥ Shew background image .
The lower section of the scanned picture is aligned along the

red chord.
Move origin of Now the red chord must be placed in the center of the scanned
coordinates airfoil. With 3 you zoom in the area of the L.E.
[ q § 1P 1:5 ZP 2:5 ':IP 3§ 4P 4:5 5IU 5§ Millimeter
- =
B @ P paiasigef-Hragghisbisn
T FOiTIGO, ¢ i e s : he |
i R S o e e e T S EE=mEs n
i L P ‘\I‘ 5 a
e | B
! Be=Canil T
T -
o P el ) It
4 RS [
] - b il =
s — s
Click on the origin of the coordinates between the
r § two rulers, hold down the left mouse button and
iz place the origin exactly on the point of intersection
of the chord and the vertical line most in front.
If you click on you should be able to see the following
window on the screen.
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At the rear of the airfoil, the red center line and the tip of the
airfoil in the scanned image do not as yet match up.

The chord of the scanned airfoil is clearly somewhat distorted
and the depth is shorter than the 100mm of the red center line.
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Move end points

Digitize airfoil

Enlarge the rear section of the airfoil. With the left mouse
button click on the end point of the red line, hold down the
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mouse button and drag the point to the end of the scanned
airfoil contour.

Now you have moved the final coordinate of the top side of the
airfoil to the end of the scanned chord. Next, move the end of
the bottom of the airfoil into the same position, too.

With the left mouse button click once on the outer contour of
the airfoil. Position the mouse pointer at the required location
and press the right mouse button to open the fly-out window
and insert a coordinate for the top side.

" -
| o
| _— e
] o~ MHew point upper side F3
i ' ,..J"'r,.-"r e pomt [Ewer side =4
i ..-"'"H:l""f [elete seleated|pafts [StrlHERt
- __,_'75:-_—’_'?.'—— Smosth selected st segmett. s —
o Align chord F&
Copy upper to lower side F?
Copy lower bo upper side F8
Exchange upper and lower sides F3
v Show upper side Ctr+Shift+0
- v Show lower side Chil+Shift+L1
v Show Skeleton line Clrl+Shift+k,
== === Show chord CksShites [T
Shiavy it it backareund [Stil=S kit
v Show image in background Clil+5Shift+B
Froperties Alt+E nter
Help

...

Alternatively, you can use function keys. Position the mouse
pointer at the required location and press the <F3> key to insert
a point in the top side.

Move the display range and so digitize the entire top side of the
airfoil. Nine to ten coordinates are quite sufficient.

Use the same method to set coordinates for the bottom of the
airfoil. Using the function keys, set a point along the bottom
with the aid of <F4> .

© 2001 STEP-FOUR GmbH

- 58 -



\WING Airfoil Editor (optional module)

/-/a:,//-fﬁ

Smooth airfoil At the L.E. and along the airfoil contour the rib still looks
jagged. But we can soon change this.

If you click on the Symbol & smooth airfoil.
The Wing designer smooths all the coordinates and calculates
the curve of the L.E.

If you click on I Show backgiound image: to switch off the
background, you will see a beautifully rounded, digitized airfoil
and curvature line on the screen.

10

o

Look at the chord and you will see that it points slightly upward
(like the scan previously). In order to be able to use the airfoil in
the database like any other airfoil, you must ensure that the
chord is horizontal.

Align chord Click anywhere in the display area with the right mouse button
to open the fly-out menu for processing the airfoil. Click on the

F3
Mew point lower side F4
[elete selected poimts (i e = [

Mew point upper zide

Smoathselected arfollsegment:
Align chord
Copy upper to lower side

[

F?

Copy lower to upper side F&

=] Exchange upper and lower zides F9
v Show upper side Chrl+Shift+0
o Show lower sid= Chrla © ittt

item Align chord.
This causes the airfoil coordinates to be converted and the chord
becomes horizontal.
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Scale airfoil Finally, the airfoil is scaled so that the X coordinates are exactly
between 0 and 100.

W ? Airfoill Parameters |File | Representation | Backaground Image | Background Airfail |

frr] [

i}
Thickness: 16.607 [%] j Pozitian: |33--“:IIJ [Z] |
chot 09 Bl [ posion  [B000 gy |
Zero angle of attack: I-D.?BDSES Coefficient cm. 25 = I-D.U'I 20204

Accept I Cancel |

Open the fly-out menu again and click on Features.
Enter 100mm for the depth in the airfoil parameters card and
the airfoil will be scaled to a standard depth of 100mm.

Depth: 0 5E,

In the table you can see the coordinates that the WING designer
has generated for you fully automatically.

The last two points of the top and bottom of the airfoil have
been positioned approximately by hand.

As a result these points will not usually be situated exactly on
the zero line.

For certain airfoil editor calculations, however, the Wing
designer needs a precisely closed contour.

To achieve this, set the coordinate values for the last two points
at X=100 and Y=0.

Close end of airfoil

B airfoil editorl =
Faormnat
= 5 = Y
& up R o ° -
XN uprlow 1| 0000 0.000 1 n.ooo n.ono
Y (100-0-100]) 21 amz 3.955 21 2849 -3.880
3| 78T B128 3| 8043 B 722
Normalize | 41 16.859 8102 41 14821 -B.908
- 51 33494 9155 51 22322 -F.342
Inzert point |
B 443931 8903 Bl 33127 -7.455
Delete point | ¥ B7.BED £.730 7 46432 -6.953
8 FrRTA2 h.337 g BE.043 5189
Help | 9| 92182 2623 9| 85532 2794
10( 99.905 0357 10( 99.366 -0.404
11| 100000 | 0000 11| 100000 | [EEE

Store airfoil data For further use you can now add the digitized airfoil to your
airfoil database.
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7. The Options Menu

Options in the
wing editor

w | Optiohe  Window 72

E B asic zettings...

E |lpdate names
— Drizplay...

General data

Font: Erial
Timeout: |1 jl

Basic Settings

Q% Ribz |Q§ Leading/Trailing Er

i~ Root-ribs
U

Rib codes

The Options menu provides various facilities, depending on what
section of the program you are currently working on.

If you are using the airfoil editor, the Options menu will enable you to
set the display parameters for processing the airfoil.

In the wing editor, however, a wider range of functions and settings
are available.

In the submenu Basic settings you can set certain parameters to suit
your requirements.

Labelling font: Here you can select the font with which you wish to
label the parts.

Calculation timeout: In order to update the graphic display of a
wing, the wing data need to be recalculated whenever a numeric input
field is altered. The input of multidigit numbers would therefore call
for a complete calculation after every number, which would lead to
considerable delays. This is avoided by indicating a value between
one and five seconds in the calculation timeout field. Choose the time
value that suits your purposes best.

In the file index cards for the various objects you can preset the values
that are transferred automatically when the part concerned is inserted.
In addition to the dimensions, positions, etc. various codes can be set
for the ribs and L.E./T.E.

In the bz |S&S-&b j field an individual code

sequence can be composed by indicating a combination of fixed and
variable characters.

Variables begin with ,,&* and a letter following this that stands for
the text or number that is to be implemented.

Click on the j button to display the list of all the possible variables.
Select the required variable and it will be transferred to the code field.

© 2001 STEP-FOUR GmbH -61 -



WING The Options Menu

IS e

List of possible variables:

&b Name
The text for the name or rib code is entered.

&B  Airfoil file
The file name for the airfoil used is inserted.
For inter-ribs with different end airfoils "tapered" is
included instead of the file name.
&S  Segment number
The segment number is included.
&n  Element number related to the segment
The current number related to the matching segment
is included.
&N  Element number related to the wing
The current number related to the entire wing
is included.
&g  Rib total related to the segment
The total number of ribs in a segment
is included.
&G  Rib total related to the wing
The total number of ribs in a wing is

included.
Example To label the root ribs the following code sequence has been
defined.
Text ,,Seg.*
Variable &S (=segment number)
Text “-*
Variable &b (= text defined in the name field)
Text ,,/R*
Variable &N (=consecutive rib number related to the
wing)
Text ,,of¢

Variable &G (=total number of ribs in the wing)

The entry in the screen mask is as follows:

Root-ibs

Name: [e0.t5-tb / btN of 86 j Rib name: [Foat
Preview: ISeg.1-Fh:uot Zribl of BE Material thickness:  |2.000 j il |
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This generates the graphic text below for a rib:

=8
T

20
i\

-20

This method helps you compose rib codes that meet your personal
requirements.

You can follow the same principle to construct names for the fixture
support of leading and trailing edges.

Update names This command enables you to update all your labels by merely
pressing a button, if you want to alter the structure of the label or

select a new labelling font.

Diisplay... This function serves to adjust colours, the thickness of lines, line

type, etc. for the screen and printouts.
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