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Hello gents, 3D modellers, Falconeers,

how to 3D model for our beloved simulation, has often been asked on Falcon BMS related forums.
Therefore | made this WIP report in order to show how | did the C-17A for BMS 4.36/4.37.

This WIP has been started around mid of 2018 where BMS 4.34 was the actually version,
and continued until today, mid 2023 to match new BMS versions, features and workflows.

During the WIP | got some great help from the BMS team on animation, flight model, some first hand info,
and even code support for gears behaviour and lights.
So the result is not my work, but work of the whole BMS team !

I’'m just a hobby 3D modeler and my skills are far away from the real professionals out there.
And I'm sure some things could be done better or easier, maybe even faster, but | took my time to do it nicely as | could.

The software used is:

- Photoshop incl. plugins to save the textures in .dds format
- 3dsMax with LOD exporter installed

- BodyPaint 3D (optionally but helpful)

LOD Exporter:
https://onedrive.live.com/?authkey=%21ALtn4 GstRAOfJQ4&id=454D0138A0656698%21234 &cid=454D0138A0656698

There exist no BMS exporter for other 3D software like Blender, Solidworks, etc. as yet,

so 3dsMax is needed to export 3D models for BMS to the needed LOD/BML format.

Here I've seen so many guys on public forums who said: “I'll 3D model in Blender and do the export from 3dsMax finally.”
Sadly many of those models have not made it into BMS for several reasons. Please keep that in mind!

Regardless which software you use, I've seen also to many guys who lost their hard work because of HDD/SSD
hardware fail, or somehow porked files or for whatever reason.

So | strongly suggest to save your files incremented and do now and then a backup of the WIP to another disk.
Please keep that also in mind! ... once you’ve lost your WIP ... it’s to late!

My goal was to create a coherent looking C-17A including animation of gears, flaps, etc. at a relative low tri- count.
And while | knew not much about this aircraft, I've collected reference material for a couple of days.
I've found a nicely detailed blueprint for free, although it took some time and efforts to correct and cut it in Photoshop for use in 3dsMax.
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A few words on blueprints...

They are never 100% correct, as far as | know.

So they need some work in Photoshop to get straight lines, and a straight picture at all.
Please take your time and try to get the things correct as possible from the beginning.

The better the blueprint, the better the results on the 3D model !
And while the blueprints are never 100% correct, we need a lot of RL reference pictures (the more the better) and a good eye.

On Boeing's website I've found a small .pdf with some nice detailed measured values, ... sadly that link is actually down.
https://www.boeing.com/resources/boe...a-brochure.pdf

But with this | want to say that I've searched and collected (m)any info | could find on this aircraft.

It's always a problem for me to find such useful info and if | search for similar,
| end up with a spare parts list or other (for modeling) useless garbage.

| was especially interested in values and schematic views for flight control elements,
which explain their max. angle or why the rudder are 2 parts (which act differently ?),
or if those spoiler on the top wing, in front of the flaps act as airbrake ...

Getting our hands additionally on similar docs for gear animation, thrust reverse, all kind of lights and sensors,
any docs that helps to model this aircraft accurate as possible, would be always useful.

OK, at this point we should be roughly familiar with the aircraft from all the docs and pictures we’ve collected,
and we should have an nicely prepared blueprint.

We’re ready to fire up 3dsMax and the first thing we do is to setup units.

Click “Customize” -> “Units Setup ...” -> “System Unit Setup” and make sure it is set to “Feet” and click OK.
The “Display Unit Scale” should be set at “US Standard/ Decimal Feet”.

Using these settings might help to avoid issues in future.

Sadly me noob started the C-17 with System Unit in “Meter”.
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Helpful, at least for me was always to enable “Customize” -> “Preferences...” -> “Viewports” -> “Backface Cull on Object Creation”.
(see 3dsMax help for more info)

Now first we want to setup our blueprint(s) in 3dsMax. | don’t show the howto here, because there is really good info on the www.

Here is how my blueprints setup looks in 3dsMax:
A simple Box, which | did already in exact aircraft dimensions, simply planar UVW mapped and all Polys flipped.
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Additionally we can setup a more advanced scene, including some profiles for the fuselage and the wings, etc..
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To control which of the actually 2 blueprint setups is shown, we can organize them using “Layers”.
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We're ready to start, ... I'm sure we'll learn a lot about this AC while going deeper into it during modeling.

Spline modeling for me, ... so we start with a 2D circle. Hint: it's worth to watch always the “Stack” of used “Modifiers” on the right side.
Here the “Circle” is selected and all other “Modifiers” above are disabled.
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After adding an “Edit Spline” modifier on top of that circle, we can adjust that circle and copies of them into shape to match the blueprint.

Next we “Attach” all copies of those circles to the first one, then we connect the circles with lines.
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Each of those “Spline- Vertex” can be changed to be a “Corner”, “Smooth”, “Bezier”,
r “Bezier- Corner” and can be adjusted at any time.
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After adding a "Surface” modifier on top it looks like this:
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With the “Show End Results” enabled and “Edit Spline” modifier selected in the “Stack” while in “Vertex” sub- mode,
we can still modify the splines and see the result of the surface.
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Now let's have an “Edit Poly” modifier on top ...
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. and being still able to control the splines vertices.
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ATM. right wing, right winglet, right stabilizer and right gearbox/sponson are mirrored “Instances” of the left geometry.

With this workflow | try to match the real thing good as possible.
Especially the nose, the wings- shoulder and the gearbox needs some more love.
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In addition to the blueprint, we're also using measured RL values.

The blueprint- box holds already RL width, height and length.
The colored boxes are known distance values from collected docs.
| had some more boxes temporary, but deleted them quickly when check was done.

W O & B G| - @ - B3 [workspace: pefaut_- |+ Autodesk 3ds Max 2014x64 C-17A_007.max b | Type a keyword or phrase M SH @ _ax

Edt Tools Group Views Create Modfiers Animation Graph Editors Rendering Customize  MAXScript  Help

SSR2 M =ICK Sy TG e © Fver =IF0ode (21343 % Bl [{21°==<===l| i) |25 | £ C3 M (=) 16 S8 (o] .

|_
< IModiﬁEr List j
-

VW Map a
Edit Poly ]
Unwrap UVW ]
UVW Map O
[m]
[m]
([l

Edit Poly
Unwrap UVW
LIV Man

N A A

- Parameters
DAY )

I~ By Vertex

I~ Ignore Backfaces:

Shrink Grow
Ring ﬂ Loop ﬂ
- Get fram Other Levels
GetVentey Selection
Get Poly Selection
Get Edge Selection

r Select by Material

[+ 7 [Left ] [Realistic ] I " — == —_—
= - = L

r ction Sets-

Copy | P=ste |

Select Open Edges |

Object Selected

T Soft Selection i

< 0/100 |~
IIT\\\II\IIIIIII\\\IIIIIII\\I\HIIIIIII\HIH\IIIIII\H\II\IIIIIIIH\IIIIIII\II\HIIIIIIIHHH\IIIII
= 5 10 15 ) £ E! E3 L 5 50 55 &0 65 B 75 o 85 %0 95 100

[ [ 1 Object Selected Q [] % 22,6m ¥]-15,8m zJo,om [ Grid = 10,0m O | A0 Isdected v b e e O OE S
Welcome tc | cigk and drag to pan a non-camera view 'ElMdTmeTag setk. |\J'  Fiters... wri o ﬂ”!—‘éb@.@’




Falcon BMS_C-17A_3D_WIP_part1 - Page 17 of 290

Although the cargo ramp will be closed for this model, we need to get the fuselage shape accurate as possible,
... for skinning and/or eventually cutting the ramp doors later.
So a little cargo- blueprint got prepared, ... to get even more references.
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Additionally we’ve placed simple cylinders as placeholder for the wheels, sure according to known RL dimensions and distances.
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Next we want to check how the cargo door area looks, therefore | mostly do a first temporary UVW mapping early, ... for references.

So we've prepared a texture with blueprint parts, assigned a material using that texture to our model,
then added an “Unwrap UVW” modifier on the fuselage and did a quick
“UV- Editor -> Mapping -> Normal Mapping -> Box No Top Mapping”

Note the yellow lines on the texture, which helps us to align the UVW mapping on the model.
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Results are not so bad, so this area is OK so far.
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And for sure | couldn't resist to map a few parts more, not only for fun but also to get more references directly on the model.

Wing, stabilizer, fin and gearbox are just manually planar mapped, using:

- “Poly select” modifier (I always do that, even if | have an “Edit Poly” modifier before) and select all polys we want to map.
- “UVW Map” modifier, Mapping -> Planar, Alignment -> Y -> Click “Fit”

- “Unwrap UVW” modifier
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Now after the fun let's go back to work. The front section needs some attention.

Especially the placement of the windows will be tricky, and cutting into the surface at that early state is NOT an option.
Therefore we’re just placing simple planes or modified boxes as windows placeholders on top of the fuselage geometry for now.
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- They are flexible without doing any harm to the fuselage.
- They can be refined and can be used for boolean cutting later.
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Removed the blueprint from the texture ...
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But this blueprint (and some others as well) are not helpful here, so we can UVW map a RL picture (manually, planar left/right) for
reference and adjust the windows to that.
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While actually left/ right mapped and with the RL picture on the texture I've painted the nose in black,
then set the RL picture to hidden on the texture.

w OhedKR-=- EEM' Autodesk 3ds Max 2014 x64 C-17A_008.max ¥ | 7ype a keyword or phrase M SN @ -—ox

Edit Tools Group Views Create Modifiers Animation Graph Editors Rendering Customize MAXScript Help

”%@@'\gll——[@g_ (10D O Dl =1 ofo (3] |3q &8 % Bg 117 Geste seechon s« = | [N =EEE =T = -
st o) B

| i
froster st -]
= [ S

[+ ] [Front] [Shaded]

[+ ] [Right ] [Shaded ]

< 0 [ 100 >

aIlT\\\ll\lIllllI\\\|||||||\\l\\\lllllll\\\l\\\||||||\\\\ll\lllllll\\\|||||||\||\8‘\a\|||||||\\\\\\\lllll

| [ None Selected @ &8 [ xoom v6m | zfoom [ G = 10,0m ISE!Edrd IR T S et =]

Welcome tc |(§ka.|¢mj|npa|armmav'en '_l.kHTnETa_] setk. | \J, _H‘I—J”:—‘Obli.@‘.;l



Falcon BMS_C-17A_3D_WIP_part1 - Page 27 of 290

The “Stack” looks like this atm.:

8 - Poly Select (get rid of seams shown, and be ready to select next polys)

7 - Unwrap UVW (adjust left/ right mapping UV)

6 - UVW Map (planar projection)

5 - Poly Select (select all polys)

4 - Unwrap UVW (4 sides mapping)

3 - Edit Poly

2 - Surface

1 - Edit spline

0 - Circle (starting circle, better don't change anymore at this state of the model)

Atm. we can switch between 4 sides mapping or L/R mapping by simply setting modifier 6 - 8 on/off in the “Stack”.
We disable modifier 6 - 8 and we are back in 4 sides mapping, and paint the nose on the texture to get it (nearly) identically with the L/R
mapping look.

Additionally we've painted some AAR markings (thanks to Revell paintscheme)
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Now if we look at RL pictures we see that an imagined vertical line from the nose wheel ends approximately in the middle of the last
window.

Having the footprint from Boeing, I've already set some cylinders as wheels, and having already a box aligned to measure distances
from front wheels to the main wheels, ... I've simply adjusted the height of that box.
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With these references | think we're not that far from RL position with the windows.
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Plus, ... we have also a better reference for the nose itself, which looks horrible in front view atm..

For the nose correction I've set another "blueprint- cut" with a nice maintenance front picture, and there we see clearly where the
surface don't match.

Although it's nearly impossible to place that cut 100% correct, it helps to get that nose in shape.
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This is the nose before modifying:
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Then I've adjusted some nose spline vertices, and could quickly see a better result.
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While | did those adjustments, I've also adjusted the windows whenever their corner vertex was to far or to close to the fuselage.

During some optimizing of the “Splines”, I've lost my UVW mapping, but I'm already nearly happy with that nose shape,
. heeds just a little polish.

So we can increase the "Specular Level" of our material to see the errors on the surface better.



And after some carefully corrections it looks cleaner and smoother:
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With the UVW maodifiers still in the “Stack”, I've quickly remapped the fuselage 4- sides and L/R so the “Stack” is at the same state as
before I've lost UVW mapping.

Then | did some slightly adjustments for the nose on the texture, and checked the result.
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These are the nose splines after modifying:
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And with all spline vertex selected, so you can see the "Bezier":
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While | was looking at the 3dsMax help for the “Edit Spline” modifier, they say in short it's better to use an "Editable Spline" than the
modifier. So with the “Edit Spline” modifier selected in the “Stack”, I've used the “Collapse to” command.
As result the originally "Circle is gone, and the first modifier in the “Stack” is now an “Editable Spline”.
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Now with the nose in place, back to the windows area again. In RL the front windows are planar and the fuselage front top section is
narrower. See how we can take control of the splines for the front windows.

Also note the shape of the front section generally and compare to an earlier modeling state.
Those modifications are based on watching RL pictures, because the blueprint(s) just gives the outlines only.
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Whenever we add or delete a spline vertex/ line the UVW mapping get lost, which is expected,

but | want it on the model in early state for comparison/ reference.

Like I've said earlier, ... a quick mapping is done fast, and to match the positions on re- mapping even quicker,
I've painted some more yellow lines on the texture.
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Then we can have some fun by a simple copy/paste on the texture in Photoshop.
(Thank's to "Draw Decals" for the paintscheme)
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Here we render the UVW mapping to texture to place it on the texture.psd for quicker remapping using
UV Editor -> Tools -> Render UV Template -> 4096 x 4096

... save render as .tif.

After some additionally slightly overall polish, I'm relatively happy with the fuselage for now.

We'll do more refining later in “Edit Poly” mode.
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Next | did some adjustments on the wings shoulder (compare to pictures above) and on the airfoil profile,
whereat the profile might need further adjustments later, when we cut the flaps, etc..
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Checking the shoulder with a slightly more shiny material,
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.. and blueprint textured.
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That's all | wanted to do on wings shoulder for now.
Now on the gear boxes, or like my source .pdf says: the sponsons.

Those sponsons and the main landing gear (MLG) and the animation might be the trickiest part of that model.
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So before we do any further on the sponsons, we want to get a MLG to see how the things will (or won't) fit together.

I've got a footprint from Boeing, which holds some wrong values. (WTF ?)
But with the footprint errors identified and fixed, it's good to go for reference.

And for the MLG itself someone has to start somewhere, ... with splines again.
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The wheels are quick and dirty modeled and UVW mapped, but better than former used placeholder cylinders.
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The MLG is in a “rough” state now, ... needs more work later surely.

A generally note,...
You might spot some shading issues on the surfaces, which are mostly result of splines with a high “tension” on the “Bezier”.

We could fix this with some effort, but it's not necessary atm., because it will get nearly self- fixed when we do finalizing
in “Edit Poly” mode later.
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After placing some DOF helpers, | did a basic key- frame animation of those DOFs for the MLG, so we can see eventually
issues/collisions in 3dsMax. (more details on BMS Exporter DOF helpers later)

The key- frame animation works just in 3dsMax, but helps to model the thing.

While doing the animation, | did some corrections to some parts,

but the problem to solve here was to find the hinge points near the fuselage.
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And now with that basic MLG animation done, we’ve been able to do some corrections and some polish on the sponson.
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Here I've cutted the front of the sponsons and modeled the longer one on the starboard side.
The back part of the sponsons, which are identically on both sides, got a thickness (inner wall) modeled in “Edit Poly” mode.

Those weird boxes you see will be used to cut the hatches and gear doors using “Create-> Compound Objects -> Boolean -> cut”.
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After the boolean operations we can model the gear bay and add some DOF helpers to animate the new parts in 3dsMax.

Note: The right back part of the sponson including MLG etc. is a referenced mirror to the left part of the sponson including MLG atm..
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Beside some further modifications on the sponsons and even parts of the MLG itself, it took quite a few attempts
for cutting and proof until | thought the result would be acceptable.

A good orientation point for cutting the MLG doors were the inner aft doors in relationship to the fuselage and the ground.
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To complete the sponson and MLG stuff for now, I've rebuild and reversed the 3dsMax animation, so although we've modeled the MLG
in extended (wheels on ground) state, the MLG is now retracted in frame O (null) which is the state for LOD export.

So at frame 0 (and on 3dsMax start) the MLG is retracted, with hatches and doors closed.
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With the MLG roughly done and 3dsMax animated, | couldn't resist to model and animate the FLG.
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The interesting thing here are those steering actuators, and we want to see them animated insim,
because | think they will be good visible during taxi.
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Based on RL pictures | was able to get them working in 3dsMax (as intended ??77?).

See how they turn if FLG is rotated 65° max.
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Anyway, she stands on her (roughly modeled and 3dsMax animated) own 14 wheels, so I'm happy for now.
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While being happy with the fuselage so far, the windows are is still the worst area.

We need to cut them into the fuselage, so bye bye spline modeling mode, and hello “Edit Poly” modifier.
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So the first step is to select all polys of the starboard side of the fuselage and delete them.

Later we'll then mirror the port side instanced, so everything we do on one side of the fuselage
will have identically effects on the other side.
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Then we modify and “Extrude” those former placeholder planes in “Edit Poly” mode to be used as cutting parts for boolean operation.
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After the boolean cutting, which took me about 5 attempts for cutting position and quite some carefully single vertex position corrections
to get nearly satisfied, | gave the windows polys another Material- ID and gave them a blue color using a “Multi- Material”.

The advantage of a “Multi- Material” over a “Standard- Material” is that we can select all objects of the AC and assign one material to it.
Disclaimer: better prefer multiple “Standard- Materials” instead of “Multi- Material” in future, ... easier to handle later, IMHO.
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Those windows are now part of the fuselage mesh and placed on their final position. They will be also used after some poly- optimizing
later to be extruded into the fuselage to build a wall thickness and then the cockpit.

Also in that picture note, or better ignore that visible edge in the center of the fuselage, which is a result of the instanced and mirrored
2- parts fuselage atm. As soon as the fuselage will be one piece again, that edge will get fixed.
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The next bad area atm. is the wingtip.

This is the actually situation:
The wing and the winglet, which are still in spline mode are two objects. The geometry for the lights facing backwards is missing.
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In the next picture please note that I've deleted many of those edges which were in Y- direction to form the wings airfoil.
I've just kept those edges on the shoulder and a few on the wingtip.
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Then I've modeled that geometry for the lights facing backwards, using a “Capsule Extended Primitive” as a start, then modified that
using the “Edit Poly” modifier.

Next | did a boolean operation to connect this to the wing object, collapsed the stack to “Editable Poly” and started to form this area
roughly.

Additionally | did a cut on the front of the wingtips for the lights there, using boolean operation again, similar to the method we've used
to cut the gear doors and stuff from the sponsons.
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Prepared the "Material- IDs" for our "Multi - Material" and it looks like this:
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In the next step, I've connected the winglet to the wing the same way.
After using boolean operation and some "Edit Poly" modifications the mesh looks like this.
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... result for now:
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While looking at RL pictures, | wasn't happy with the look of that area, so I've modified it further.
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I'm still not 100% happy with the look of that backlight geometry, but can't decide where to improve atm..
If I don't get some "inspiration" later, then it's good to go I think.
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At this state of the WIP I've been asked by BMS team members about the actually tri- count, which is 300 K'!
... but what about that 300K polys?

With my workflow and spline modeling I'm coming always from the top with the tri count.
So I've a high tri count at the start, which will be reduced and optimized later.

For now the goal is to get the shapes right.
Later, we'll get rid of tris that don't hurt the overall geometry as first, then get rid of tris that hurt less.

At some point we'll have a tri optimized model which will still use more than 30k max. tris.
This will be my LOD 0Oa (advanced), to be used personally, or aggressively distance LODed to keep details on close view.

Once we have build that LOD 0a, we'll reduce the tris even more to keep the 30k max. limit for a “standard” LOD O.
The process to build LOD 0 from LOD 0Oa is similar to building LOD 1 from LOD 0.

At the end the DB- and coder- guys can decide which LODs will be used.
So again, we don't worry about the tri count at this state of WIP, ... we've just started modeling and there is lot's of work in front.

The C-17 is an experiment for me as well, where | don't really know where we'll end with the tris for LOD 0(a).

To fill the space here, ...
In the WIP as yet, we have modeled in “Edit Spline” mode at the beginning, and do the fine work with the “Edit Poly” modifier.

To me, the “Edit Poly” modifier is my best friend and you’ll see more from it later, ... we’ll use it often.
| suggest to get familiar with it generally anyway.

Also I'll show more on the “boolean” operation (we’ve used already ) later.
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In the next pictures look also on the left side (top, front, side view)
to see the bumpiness of the shoulder, which is a result high tension when spline modeling.

Maybe you remember when I've said it would need some adjustment later during “Edit Poly” modeling.
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Using the “Edit Poly” modifier I've adjusted and fine tuned that shape carefully and
be happy with the results of the wing shoulder so far.
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Autodesk 3ds Max 2014 x64 C-17A_019a.max '|Tmeak5ymrdwpfvase ‘m QB8 @ _ax
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Side note also the look- through between fuselage and the left sponson,
which will get fixed when the sponsons will get “boolean” mesh- connected also later.

The vertically stabilizer will be a good example to show some tri- optimizing
for those who care about the high tri- count as result of spline modeling.
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Looking closer at RL pictures again, I've found some small mistakes and while the vertically stabilizer
can be still modified in “Edit Spline” mode, | did some modifications there first.

This is the actually situation.
Note the “Stack” and note the Poylcounter which shows 1950 tris for the selected object.
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Please note also how many tris are hidden inside the fuselage.
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Well, after doing first modifications in “Edit Spline” mode, then getting rid of some edges in “Edit Poly” mode, the tri- count is at 1020.
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After a quick planar UVW remap for check and orientation, and with another “Edit Poly” modifier on top (note the “Stack”),
| did some adjustments plus some optimizing, so tri- count is 936.
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With another “Edit Poly” modifier on top (note the “Stack” again), | did further adjustments plus some optimizing, so tri- count is 740.
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Btw. you might ask why I'm using multiple “Edit Poly” modifier on top of each other, while everything could be done with just one
modifier. The reason is that | use them like a backup. If there is something that goes wrong or | don't like, then | simply delete the last
modifier from the “Stack” and start again at that point.
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To get rid of the polys which are hidden in the fuselage, I'm using a boolean operation again.
Therefore | did a copy of the fuselage and moved it slightly down, to get some safe distance to keep the bottom of the vertically
stabilizer inside the fuselage after the boolean cut.

Here | placed the copy of the fuselage for boolean cutting operation:
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After the boolean operation and getting rid of more useless tris:
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With the original fuselage back in place:
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. and checking from inside the fuselage:
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Atm. we are at 480 tris and I'll stop the optimizing at this point although there would be enough potential to go ahead,
but | want to do that later, after the rudder has been cutted.
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Anyway, you've seen the process of tri- optimizing so far, while coming from the “Edit Spline” modeling high tri- count.

There is no problem to optimize it down to the bone, so the question on tri optimizing for me is at what state do we stop.
Surely at least when it start to hurt the geometry to much.
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Comparing the vertically stabilizer to RL pictures, I've modified the back top end even more to get a smaller radius at the top end and
been able to get rid of some more tris for modeling reasons. (not essentially for tri- count reasons)
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One more thing, ... the vertically stabilizers geometry is all “Smoothing Group 1” atm.,

so some details are not shown. Therefore | gave the area of interest a (temporary) “Smoothing Group 27,
SO you can spot it better.

I'll not keep that SG, but do those effects on the texture instead.
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Next | did similar to the horizontally stabilizers.

This is the actually situation.
Note the “Stack” and note the Poylcounter which shows 1224 tris for the selected object.
We are in “Edit Poly” mode -> subObject “Edge” and have selected some of those Y- direction edges.
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Next click “Loop” and got all the Y- direction edges selected.
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After pressing CTRL + BKSP they are gone, ... tri- count is 504 now.
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But my main concern was to make corrections and fine tuning to the shape, especially on the wingtip.

B> 8 - - O o > Atoesk s o 2014264 478 o308 opesimtaien BN A @ —ox

Graph Editors  Rendering  Customize  MAXScri 1% L — ——

les Ss R IS S5 {0 D © FF= TRk (2] 3g gl %5 B [$21°==>===1| ] |& €1 N E & 13 B &

BEIREE

n?. Polygon Count

2Bk ! R e e )
Welcome te 1 ] = e




Falcon BMS_C-17A_3D_WIP_part1 - Page 118 of 290
With the main model in good shape so far, we can add the fairings to the wings.
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They are not final at all, and need more work when we'll cut the flaps.
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Next are the Pratt & Whitney F117-PW-100 engines. And in the next picture are few things to spot.
Beside some cylinders and boxes for measuring purpose, it started with some circles in spline modeling again.

I've moved/aligned two instanced copies to the back wall blueprint and put the best front view RL- picture | had on the blueprint texture.
So | hope I've got that engine shape nearly correct, especially the front shape of the engine.
The fan disc texture is just a quick and dirty one, which doesn't turn well if rotated, but good as placeholder for the moment.
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To spot the shape of the front better during modeling, I've added a pure white material to the “Multi- Material” and adjusted the front tris
to that material ID, using an “Edit Poly” modifier on top of the “Stack”.
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Atm. I'm not happy with the outer engines position, compared to the fairings which is especially visible in front view,
where the engine is not centered between them.

Here is something wrong and needs to get fixed before we start to prepare the cutting of the flaps and slats.
And after some investigation it turns out that the blueprint is wrong here.

So I've adjusted all engines in X- and Y- position to known RL measured values and proofed that even with a good top RL reference
picture UVW mapped directly on the wing.
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Then I've adjusted the fairings positions accordingly.
Here are the corrected results:
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Well, if we would now cut the flaps and stuff according to the wrong blueprint, then we would muck up our wing completely.

I've already UVW remapped (planar) the wing with more care, to compare and fix the engines position in the last step.
Additionally to the blueprint I've some RL pictures in place on the texture.

So instead of cutting relative uncontrolled into the wing, we can mark the area to cut by using the mapped texture,
... and have the markings directly on the model like we would do when we work with wood.

To paint panel lines and stuff on the texture, | use “Paths” in Photoshop.

A “Path” in Photoshop can be created and modified in similar way of any vector graphic software like CorelDraw.

Need a circle, a quad or a line, etc., create/modify it, and copy/paste and place it multiple times, no problem.

Paths in PS can be used in many ways, ... you can fill closed paths with any color, you can make an selection from a closed path,
(both useful for camo creation).

You can even make a path from a RGB selection.

And you can create lines or rivets from open or closed paths using a line brush or a rivets brush. (... any brush)
Once all (for example) panel lines are created as paths, it's just a few mouse clicks to make a RGB layer out of them.

Now if some lines or the brush needs a change, | delete the lines from RGB layer, adjust the line paths in Path layer,
and then recreate the RGB layer from that modified Path layer with a new brush setting.

RGB layer means a standard layer, the "Path" layer is an extra layer which holds no pixel info, but vector info,
and you work with both layers.

| could list some more examples, and for sure paths in PS might be not that comfortable to use as in CorelDraw,
but | use "Paths" whenever | need them, because they are that useful.

Beside the lines to mark the flaps, slats and aileron for cutting, | did some more lines and even the USAF marking
(using Amarillo USAF font) which will be needed later anyway, so no work is useless or lost.

And no, neither the UVW mapping nor the place on the texture is final, but good for doing some paintjob now,
to get also more references on the wing.
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The first goal here is to get top wing lines and bottom wing lines of the control elements in sync.
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In the next picture, I've tried to get the fairing in sync.
But look how wrong the blueprint was here again, compared to a RL photo on the texture.
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To fix this, | did a simple (temporary) box and UVW mapped that photo part on it for reference.
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To fix the fairings, | put also a temporary white area on a grey background on the wing texture to align the front of them.
Additionally | did the Photoshop “Path” lines on the fairings texture where they should be cutted later.
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| want to do more paintwork on the wing to get much stuff as possible in sync and for reference, before cutting any stuff from the wing.
On the one hand to be better safe than sorry, on the other hand to learn more about the AC while watching many RL pictures.

Where are the panel lines, lids and rivets in relation to each other?
And how are these placed in relation to the aileron, flaps, slats, spoilers, fairings, engines, ... ?
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It's some kind of a puzzle game to get these things from RL pictures on the whole wing model nearly correctly.

At this point I've got a nice hint from the BMS team, that on the heavies sometimes the engines are turned in 1 or 2 degrees in.

Until now I've neither noticed nor read about a engine turn in for the C-17, but checking RL top pictures it's clearly visible.

So I've turned the engines in by 2 degrees and corrected the painted slats. While browsing through the RL reference pictures anyway,
I've also painted other stuff I've found, before | need to search for it later again.
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| think we have good references on the wing model now, so we can create and place some cutting geometry for boolean operations.
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The cutting geometry is rotated to match approx the wing angle, and is in sync with top/bottom lines.
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Note how the spoilers do overlap the flaps in top view.
See selected tris of the flaps and aileron after the boolean cut and a some cleaning in "Edit Poly" mode.
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See selected tris of the spoilers after the boolean cut and a some cleaning in "Edit Poly" mode.
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I've detached a copy of the selected tris of the spoilers as new object, and detached the selected tris of the flaps as new object.

With the flaps | made a first animation in 3dsMax while trying to find the correct rotating angle using a cylinder as helping object.
A DOF helper has been placed as well.
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The problem with the animation of the flaps is that with the more or less given rotating angle, the flap moves into the wing- shoulder.
So I've modified the bottom side of flap and wing according to RL pictures.

Then I've added a copy of the fairings and linked them to the animated DOF helper to see the behavior of the fairings.
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Here | wasn't happy with the fairings, so I've adjusted them once again, then I've build the rounded front shape of the flap,
and created that little secondary flap.

The white rectangle on top are the spoiler tris, cutted from the wing.
It's there to see a possible wrong placement of that little secondary flap during 3dsMax animation.
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Now we can create and place the geometry for boolean cutting the fairings.
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Here the result after the boolean cut.
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Then we've placed the spoiler DOF helper (hidden here), did an animation, gave the spoiler tris a first width shape
and did build the bay below the spoilers.
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And finally a picture with spoiler at -5 degrees when flaps are fully extended at 40,5 degrees.

The spoiler rotation angles are 11° to 16° as speed brakes, 60° as spoilers, and -5° when flaps are fully extended and spoilers neither
in use as speed brakes nor as spoilers.

Btw. the slat segment extension angles are 18° inboard, 23° center, 25°outboard pair. (for later)
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The aileron got been already boolean cutted the same way as the spoiler and flaps.
Therefore it was no problem to finish the aileron, place a DOF helper for it and animate it in 3dsMax.
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We'll add another “Edit Poly” modifier (note the “Stack”) to cut the slats by hand in “Vertex” sub- mode -> “Cut”.
The starting point for the cut is at point 1 and ends at point 2.
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After rotating the viewport, the front and bottom got cutted.
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We do similar to the shoulder side, then we've cutted along the painted slats in x direction,
to get a straight edge from the shoulder side to the other (wingtip) side.
After selecting the polys it looks like this on the shoulder.
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And it looks like this along the whole wing:
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But wait, if we look at the edges already there from spline modeling, we see that they aren’t in sync with our cutted slats,
(selected edges) and that needs correction before doing more work on slats.
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So we should cut new edges first, then delete old edges.
Doing it the other way around, will result in more loss of the shape.



Falcon BMS_C-17A_3D_WIP_part1 - Page 158 of 290

To cut a new “Edge” line between two “Vertices”, we use the “Edit Poly” in “Vertex” sub- mode -> “Cut” again.

To delete old “Edge”, select the “Edge” in “Edge" sub- mode, and press CTRL + BKSP.

Check for eventually useless “Vertices” in “Vertex” sub- mode, select them and press CTRL + BKSP to delete them.
Note how the new edges follow the slats now.
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And while | was re- cutting the edges anyway, | was in the mood to tri- optimize the wing a little,
but mostly to bring some order into the edges. A first tri optimizing step on the wings, without losing much quality, if at all.
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Compare to above pictures and note how some edges change to more useful positions while others got removed.

W O & B G| - @ - B3 [workspace: pefaut_- |+ Autodesk 3ds Max 2014 x64 C-17A_026.max b | Type a keyword or phrase M SH @ _ax

Edt Tools Group Views Create Modfiers Animation Graph Editors Rendering Customize  MAXScript  Help

|Sses eI S |4 O 5P =101 08 ()13 6 % B |21 =====lIDl] &5 = D RE) 68 A ol o
de led es

[ Wing Spafer + Faps +leren CUTted .

IModﬁer List |
Edit Poly CUT SLATS ]
Edit Poly
Edit Poly

Editable Poly

SR

[+][Front] [Shac < C it Poly Mode_

& Model  Animate

«<No Current Operation>
Commit
Settings Cancel
[~ show Cage 1]
C = -
g 0(m
[ Use Stack Selection
[~ By Vertex

< 0/80 |>] Insert Vertex |
TTTTTIIT T T I T T II IT I TT TT TTIT T T T T I T T T T T T T T T T T T T I T T T T T[T T T T T T T T T T T I T T T T I T I TT T T T T T T T T T T I T T T T T T I T T T T T I T I T I T T TITTITTITTTITTTT

= s 100 150 200 250 300 350 20 250 500 550 600 650 0 750 500 e [0 oune [0
| [ 1 Object selected Q (3 %-281,01m || vef-109,63m || 2fo,0m [ Grid = 10,0m o |20 Isdected ~ | bt p e e CE B G
Welcome tc |Gd(a1ddagln|:manmmview |@ |MdTlneTag SetK. )Z‘ Filters... bl ‘ o ﬂ”_!—‘é >|@ .Q’




Falcon BMS_C-17A_3D_WIP_part1 - Page 160 of 290
DIE' H & - @ - Ff|workspace: pefaut__~ |+ Autodesk 3ds Max 2014 x64 C-17A_026a.max .mcg B ®- _ox
d Tools oup fiews  Create odifiers  Animatio i L

raph Editors  Rendering stomize AXSCrD =

IS SIS T Dih © Bl TR0 (2130 ah % B (2=l & |52 SO N &6 B el O

[+]1[Top] [Shaded]

[+1[Perspective ] [Shaded + Edged Faces ]

BEIREE

B
'\\
!

T

W
Al

S e
M '- =

Q

O
%
S

=

= | e e
[+][Front] [Shaded]

[+1[Right ] [Shaded ]

' ’ A | : | ' : : ‘ ; el 800
“ : - : foocted =1 bat| G
Welcome tc | |

= ] e | SO o)




Falcon BMS_C-17A_3D_WIP_part1 - Page 161 of 290

Some work on the shoulder again, ... compare to the (unselected) right wing.
Still using “Edit Poly” to “Cut” new "Edges” and delete useless ones.
Additionally we can use “Collapse” to collapse selected "Vertices” or selected “Edges”.
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Checking results with a shiny material, ... no harm done.
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Bottom slat needs also work on the "Edges”.
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Looking closer there is a small issue, where 3dsMax is confused.
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We just cut a little "Edge” to the next "Vertex’, ...
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That helps.
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Additionally we've cutted 2 "Edges” from each curve vertex to the shoulder end of the slats.
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The bottom after some optimizing, while taking care of the characteristic rounded bottom wingtip, and airfoil.
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While doing that first "cleanup”, I've also fine tuned some stuff by doing gently adjustments wherever | saw the need to do so.

During the whole process I've used multiple "Edit Poly” modifiers on top.
Just in case something goes wrong , then | just delete the last modifier and tried again.
When | was happy with a few steps and had 4 - 5 modifiers in the "Stack”, I've "collapsed” the "Stack” to an “Editable Poly”.
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Now with this work done, back to the slats, where we can cut the remaining needed edges easily.
In RL they are 4 pieces whereat the outer 2 slats move together anyway, so the outer 2 are one piece.
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With a detached copy of those selected polys, named "L SLATS", | did another copy "L SLATS001", then selected all polys -> "Flip".
Next I've extruded the selected polys by a value of 0,01 and with the option "Local Normal" ... to get a width for the slats.
Then I've attached "L SLATS001" to "L SLATS", selected all vertex and did a "Weld" by a value of 0,001m on them.

Btw. use "Weld" by a value of 0,001m often during the modeling process on any object to make sure al