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SOWDA® PRESENTATION OUTLINE 
(GAMIC - 2020 Semi-finals) 

      
1. INTRODUCTION:  

 
 Website:  htpps://www.sowda007.com 
 

Mark Sokalski…Inventor/ President  
Rick Miller…Engineering Consultant/Marketing 

 
SOWDA® engine…How it was named? 

 
S…Mark Sokalski - invented the concept. 
Attempting to change industry conventional 
thinking of utilizing the multi-journal crankshaft 
in Internal Combustion engines 
 
O…Nikolaus Otto - changed thinking utilizing 4 
strokes 
  
W…Felix Wankel - changed thinking by not 
utilizing pistons 
 
D…Rudolf Diesel - changed thinking by 
elimination of spark ignition 
 
A…James Atkinson - changed thinking that the 
4 strokes do not have to be the same length 
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2. WHAT IS SOWDA® TECHNOLOGY? 

 
A “ REVOLUTIONARY YET SIMPLE”  one-of-a-kind, 
practical, gear-based, trademarked, and patented method 
of transferring the linear reciprocating motion of a piston 
to rotational output in an internal combustion engine. 
 
By doing so you also realize a True Atkinson cycle (not 
just effective) and allows for not just variable 
compression but infinitely variable compression. 
 
“Effective” Atkinson is achieved utilizing complicated 
variable valve timing; delaying the closing of the intake 
valve as the piston starts its upstroke on the compression 
cycle, thus effectively shortening the compression stroke.  
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3. How Was SOWDA® Conceived? (Mark’s Epiphany)             
 

Rolling a quarter around a dime, then 3 quarters (a planetary 
gear set). 
 
Then proving the 2 distinctly different stoke lengths in a 4-
stroke engine using a Spirograph®. 
 
The Variable Compression feature was accidentally 
discovered when Mark rotated the sun gear on the first 
model from its fixed position. 
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4.    How Does It Work? 
 
We have not invented any new engine components, just 
found a way to use existing components in a different 
manner to achieve remarkable results. 
 
Mainly using existing planetary gear sets as a method of 
converting the linear reciprocating motion of a piston to 
rotational engine output. 
 
The difference in this method is that one planet gear is 
used as the input and the ring gear is used as the output. 
 
The output is then taken off the ring gear(s) by means of a 
straight shaft.  NO MULTI-JOURNAL IS REQUIRED! 
 
How is that?  By taking 2 mirror-image planetary gear sets 
and offset-attaching the two “primary planet” gears 
together with a connecting-rod bearing journal in between. 
 

James Atkinson could have invented the Sowda® engine 
125 years ago.  The Atkinson Cycle engine was invented in 
1887.  The spirograph® was also invented in the same time 
period. The planetary gear set had already been invented. 
Atkinson’s engine, although producing up to 100 HP and 
proven to be more efficiently than the Otto engine, could 
only run at a maximum of 600 RPM. 
 
The single cylinder Sowda® prototype idles at 600 RPM 
and has a maximum speed similar to a conventional 
internal combustion engine.  
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5. SOWDA® ATTRIBUTES: 

 
a. No multi-journal crankshaft required. Sowda® takes its 

output power off of a straight shaft. 
b. True-Atkinson Cycle (TA), not “Effective Atkinson”. 

TA up to an actual maximum 50% longer power stroke 
verses the compression stroke is practical.  

c. Infinite Variable Compression (IVC), not just variable 
compression. 

As far as we know, Sowda®is the world’s first internal 
combustion engine that operates: 

 
i. without a crankshaft,  

ii. runs a True-Atkinson Cycle (TA),  
and,  

iii. has Infinite Variable Compression (IVC). 
 

d. Incremental Volumetric Displacement (IVD) capability. 
Allows for total deactivation of a cylinder movement. 

e. Easy conversion into existing engine platforms.       
Only the bottom end needs modified. 

f. No flywheel required to maintain rotational momentum. 
g. No harmonic damper required. 
h. No v-belts required. Accessories can all be direct 

coupled or geared off the high-speed shaft. 
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i. High Compression Spontaneous Ignition (HCSI) 
potential. 

j. Multi-fuel capability. 
k. Increased fuel economy. This fact means less carbon 

emissions. 
l. Lower Environmental Emissions 

m. Intrinsic exhaust gas recirculation at higher 
compressions. 

n. Longer piston top and bottom dwell times (eliminates 
intake/exhaust valve overlap) 

o. Lower exhaust temperatures. 
p. Output shaft typically runs approximately 4 times faster 

than planetary orbital speed (engine speed) allowing for 
smaller transmissions. 

 
 

 



GAMIC – 2020 Semi-Finals   02/27/2020 (rev20) 
 

7 

 
6.      APPLICATIONS: 

 
a. Perfect platform for hybrid electric vehicle range      

extender engines. 
 

b. Highly advantageous for large industrial engines, 
railroad diesel engines and those used in the 
construction or power generation industries. 
(Fairbanks Morse - largest US engine capability; 
Caterpillar, etc.) 

 
c. Most advantageous in large and extremely large 

marine engines. (Wartsila RTA96-A) 
 
d. Anywhere Internal Combustion Engines 

are used. 
 

Our 2 distinct target areas are: 
 
a. High volume/ Low margin applications  

(Automotive, Aerospace) 
b. Low volume/ High margin applications (Railroad, 

Construction, Power Generation, Marine) 
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7.   COMPETITORS: 

 
Variable Compression engines such as Nissan; 
Effective Atkinson engines like, Ford EcoBoost and  
Honda’s V-Tec. 
 
Several prior attempts have been made to create an engine 
without a crankshaft, but none have been practical until 
now. 

 
 

8. WHERE ARE WE TODAY? 
 

a. Proved the Sowda® concept by building a working 

262cc/370cc (141% TA) gasoline engine from a 212cc 

Predator engine with an IVC range from 8:1 up to 

39:1.  

b. Presently building a 1.3/1.9-liter Sowda® (144% TA) 

diesel with an IVC range of 10:1 to 24:1. 

c. Continuing to refine the design (ourselves). 

d. Searching out material suppliers, machine shops, and 
fabrication shop services. 
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9. Our Goals: 
 

a.    Win the GAMIC.   Obtain some funding and 
notoriety, such as, articles published in magazines, 
and internet articles. etc.  

b.  Gain access to key individuals and decision makers. 

c.    Obtain help to facilitate a more rapid and seamless             
path to achieve acceptance in the industry. 

d.   Obtain financial assistance from other sources, such 
as, the US Government Dept. of Energy. 

e.     Complete the 1.3/1.9-liter Sowda® 4-cylinder diesel 
engine and have it running in a mid-size car. 

f.     Obtain performance data to support the Patent after 
completion of the 4-cylinder prototype. 

Sowda® meets all the letters in GAMIC: 
 

   Global - yes 
   Automotive – yes 
   Mobility - yes… Aerospace, Marine, Railroad, Construction, 

and, beyond Mobility applications, such as, 
Power Generation. 

   Innovative- without a doubt 
   Challenge - yes   

 That challenge is to convince the industry to “THINK 
OUTSIDE THE BOX” and accept a “Revolutionary yet 
Simple” concept that uses a straight, high speed, gear-
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powered shaft directly off the ring gears, and not a 
conventional multi-journal crankshaft. 

 
Almost every aspect of the internal combustion has evolved 
over the last 125 years. 

      
     Intake systems…carburetors to injection systems, from 

         2 valves to 3, 4, and 5. 
 

     Fuel systems… gravity feed to mechanical to electric 
pumps 

 
     Ignition systems …magneto to electronics, etc. 
 

       But the one thing that has not evolved (except for rotary 
engine) is: 

 
      STILL USING MULTI-JOURNAL CRANKSHAFTS! 
 

 
10. SOWDA® OBSTACLES: 

 
a.  Additional funding sources. 
b.  Industry acceptance. 
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11. POTENTIAL VALUE AND FINANCIAL NEEDS: 
 

a. Hard to evaluate because we do not manufacture  
any products and do not intend to produce engines. 
 

b. If our value is based on what value Felix Wankel 
sold his patent rights for in 1967 to Curtis Wright.  
In today’s dollars the value would be $109 million.  
 

c. Sowda® intends to make money selling patents rights 
and collecting royalties.  

 
   SOWDA® MISSION STATEMENT 

To provide access of the Sowda® mechanism to all engine and 

compressor builders so they may be able to utilize and improve 

on the mechanism and its attributes.  To assist in providing 

the ultimate outcome of using the world’s energy resources in 

the most efficient and environmentally-friendly way.  

      
end 


