
The Making of an Sport Aviation 
Article

EAA has made it possible for all members to have access to a free copy of Solid-
Works 3D modeling software. In this article, we thought we 
might give you a taste of SolidWorks software capability as 
well as what it takes to put together and create an article and 
graphics worthy of Sport Aviation Magazine. It was back in 
January 2017 when we wrote the first article on the Bing 64 
CV (constant velocity) carburetor. These articles turned out to 
be wildly popular with the light sport aircraft owners that uti-

lized this carburetor on their aircraft. Ever since, we have 
been inundated with requests to do the same type of 

articles for the Bing 54 carburetors (Figure: 1) that 
are utilized by the vast majority of ultralight and 

light sport aircraft that operate the two-stroke 
engines. So, for the last four months we 

have been in the process of 3D mod-
eling the Bing 54 carburetor. 

The value in 
the arti-

cles has 
always 
been the 
ability to 
convey a 

complete 
understand-

ing of the car-
buretor’s operation 

from both a theoretical 
and practical aspect. In order to 

have these discussions it is necessary to 
have diagrams, renderings, and cutaways, 
showing, not only the carburetor as a whole, 
but the internal workings, and pas-

Figure: 1 3D Modeled Rendering of the Bing 54 Carburetor



sageways of the carburetor. The Bing manuals have great 
textual description of the carburetor’s operation, but they 

have only basic and rudimentary diagrams 
of the carburetor’s inner workings. Since 

most mechanically oriented individu-
als are visual learners, the lack of 

these specific diagrams leaves 
most individuals scratching 

their heads when trying 
to visualize the in-

ternal makeup of 
the carburetor.  
In our very fast-
paced mainte-
nance classes, the 

ability to convey 
practical and 
theoretical in-
formation effi-
ciently is a di-
rect result of 
having these 
detailed visu-
al diagrams 
of the internal 

workings of not 
only the carbure-
tor, but any com-
ponent we are 
discussing. In the 
case of the Bing 
carburetors, those 

visual diagrams are 
not available. As a re-
sult, it required that we 

reverse engineer and 3D model each and every component of the carburetor subas-
sembly in order to create the visual aids necessary for the classroom environment as 
well as the Sport Aviation Articles. And although, this carburetor was not as big of a 
job as the 3D modeling of the Bing 64 CV carburetor,(Figure: 2) the Bing 54 reverse 
engineering and 3D modeling required well over 200 man-hours to create the basic 
carburetor subassembly necessary to begin the process of creating renderings. 

The process begins by complete disassembly of the carburetor, then, each one 
of its components is measured with micrometers and calipers and modeled in Solid-
works.  We try and keep tolerances of .001” throughout our 3D modeling exercise, 

Figure: 2  Bing 64 CV Carburetor



this results in ex-
cellent accuracy 
when we are pre-
senting cutaways 
of how all the in-
ternal components 
interact with each 
other.  Once the 
individual compo-
nents are modeled, 
we now assemble 
each component 
into a larger sub-
assembly. The pro-
cess is much like 
we would assemble 
any component on 
the workbench. We 
apply “Mates”  to each individual part to locate its position and orientation in relation-
ship to all of the other parts. It’s a very rewarding process. It is much like building a 
real airplane where you can see each of the components coming together one at a 
time to make up the whole assembly. Once you have assembled and mated each of 
the components you can now 
see how they interact with each 
other. Or more importantly, how 
they might inappropriately in-
teract. Most of the individual 
components can be measured 
and modeled using simple tools 
like micrometers and calipers. 
However, in order to accurate-
ly 3D model the internal pas-
sageways of the carburetor, it 
requires that we sacrifice one 
of the carburetor bodies and 
several other components by 
cutting away sections with the 
milling machine to uncover hid-
den internal passageways.(Fig-
ure: 3)  Once we have machine 
the way excess material we can 
now measure the internal pas-
sageways in order to create a 
more accurate 3D model. And 

Figure: 3 Machining to Access the Interior Passageways

Figure: 4  Redering in Progress



after all, it is the internal modeling that is by far the 
most elusive and as a result, most important. Once 
we have created the basic 3D model using Solid-
Works, we are kind of, just getting started. Each 
and every 3D modeled component requires that 
we apply textures and appearances to each of the 

individual components in order to give a photo-
realistic appearance to each of the parts that 

make up the subassembly. The goal 
is to make the parts look as real as 
possible. The ultimate compliment is 
when readers think that the render-
ings are actually photographs. And 

although, SolidWorks has a lot of great 
and helpful presets built in, most of the 
time it requires that we modify the in-
dividual appearances to give a more 
realistic appearance. But like in real 
life, how a component looks depends 

a great deal on lighting. The 
same holds true in solid 
works. We have to apply 
lighting, and environmen-
tal conditions whenever 
we render a digital pic-
ture. This process can 
be rather tedious and 
time-consuming. Even 
with years of practice, 
it often takes several 
dozen renderings in or-

der to come up with an 
ideal life like photograph. 

The computer processing 
power necessary to be able 

to create these renderings is 
staggering. Even with our very 
fast computer with an 8 core 
processor, most of the ren-
derings that we generate for 
these type of articles, will take 
between 20 and 60 hours of 
continuous processing time 
for a single picture.(Figure: Figure: 5   Cut-A-Way Rendering 



4)  Having even 
one item on the 
assembly incor-
rectly textured 
can make your 
rendering unus-
able. We normal-
ly will generate 
some low reso-
lution renderings 
that take only a 
few hours to en-
sure that the final 
rendering will not 
be a waste of 
computing time. 
Using solid works 
to generate 3D 
models also al-
lows us a myriad 
of different capa-
bilities that make 
for really useful 
training aids. We 
can create trans-
parencies to be 
able to look right 
through a part 
into the internal 

workings of a component. It allows us to do cut away sections to also look at the in-
ternal workings while simultaneously choosing individual parts that will not be includ-
ed in the cutaway section. (Figure: 5) And speaking of training aids, we typically take 
all of the effort that we have in generating these 3D models and create actual 3D 
printed models for use in the classroom. 

On occasion, we get a bit carried away as we did with the CV carburetor when we 
printed a 300% scale model of the Bing CV carburetor. (Figure: 6) having the abili-
ty to 3D modeling solid works really opens up a whole host of opportunities. For you 
would-be airplane designers out there, we can’t stress how useful and powerful the 
SolidWorks software is. And although the learning curve is quite substantial, the end 
result and capabilities are well worth the effort. With EAA members  free access to 
the software you can’t possibly go wrong.

Figure: 6  300% Scale 3D Printed Carburetor


