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Introduction  
 
Any mention of South Africa inevitably results in thoughts of Mandela, diamond and gold mines, spectacular 
wildlife, fine wines, pristine beaches and surfing, or maybe even the 2010 World Cup of soccer. But the Rainbow 
Nation’s mineral-rich inland plateau is also regarded as one of the best places in the world for cross-country soaring, 
and many an international pilot has made a pilgrimage to the sun-baked “highveld” in search of distance diamonds. 
Visiting pilots are now also able to discover another gem, the JS1 Revelation, a new racer built by Jonker Sailplanes 
(www.jonkersailplanes.co.za) of Potchefstroom, about an hour’s 
drive southwest of Johannesburg. The FAI 18-meter sailplane 
has a wing area of 11.25 m2 (121 ft2), aspect ratio of 28.7, VNE 
of 290 km/h (157 kts), and published L/D of 53:1. 
 
The JS1 is the creation of the Jonker (pronounced “Yonker”) 
brothers and a dedicated team including Johan Bosman - 
aerodynamics, Ronald Taljaard - prototyping, and Michael Kahl 
- quality control. (See the sidebars for some background about 
the brothers and Bosman.) Their sailplane recently caused a 
buzz in the soaring community with its notable maiden flight in 
December 2006, followed immediately by an unanticipated win 
of the South African 18m/Open Class Nationals. As the newest 
competition sailplane on the world scene, questions 
understandably abound about the racer’s origins, designers, 
construction, and performance. Hence this article aspires to bring readers up to speed about the steadfast 
development that has, at least until now, proceeded relatively unnoticed on the other side of the equator. 
 
To set this narrative in context: In mid-2006, while on a return visit to South Africa, a friend and national team 
member, Dolf Pretorius, shared his contagious excitement about the JS1. My interest grew rapidly, and, after 
establishing contact with the Jonker brothers, I made another southbound trip in late December, during which I was 
privileged to test fly the prototype. My impressions of the sailplane and team were very positive and it clearly made 
sense for me to work towards a representation agreement for North America (recently finalized). Because of the 
established affiliation that now exists, my commentary on the flight characteristics has intentionally been excluded 
from this article. Flight reports will have to wait until the first JS1 Revelation delivered to the US can be placed into 
the hands of independent Soaring contributors so that it can be objectively evaluated. 
 
Wing 
 
The JS1 has a polyhedral wing with removable 1.5-meter tips. The wing loading ranges from 31.2 kg/m2 (6.5 lbs/ft2) 
to a ballasted maximum of 53.3 kg/m2 (10.9 lbs/ft2). The wing spars join via the classic tongue and fork method 

secured by two main pins. The connection between the fuselage 
and wing is via bushings at the fuselage compression tubes and 
shear pins at the root ribs, keeping pins from protruding to each 
side of the fuselage. As expected, the controls all hook up 
automatically. The spars of the 1.5m tip extensions have a 
cleverly simple pin system and aileron connection. 
 
The wing design uses a series of six profiles derived from the 
T12 airfoil of 12.7% relative thickness developed by company 
aerodynamicist, Johan Bosman. Each is tailored to the specific 
Reynolds number requirements at various spanwise locations. 
For instance, the airfoil at the tip was modified to stall at a 
greater angle of attack and have a higher capable lift coefficient 
than the baseline T12 airfoil. It also has less profile drag at lower 

Reynolds numbers than the parent airfoil. The T12 was based on an earlier Bosman section called the JJB44 that in 



turn has its origins in a profile designed by Attie Jonker. The airfoil and the wing were refined and finalized by 
Bosman at the Delft Technical University in the Netherlands while 
studying under the tutelage of Prof. Loek Boermans.  
 
The lower surface of the wing has a double row of holes, one 
located just upstream of the flaperon seal (at 71%) and one 
downstream of the flaperon seal (at 93%). The aft row provides 
blowing at all flap settings. In the prototype’s current 
configuration, the forward row provides blowing at low speeds (to 
transition the laminar boundary layer directly to attached turbulent 

flow and preemptively avoid flow separation) and is closed off 
at high speeds. However, the unique characteristic is the 
intended future implementation of suction (used with all flap 
settings) at the forward row. Blowing is retained at the aft row. 
Wind-tunnel tests have shown that the addition of suction 
stabilizes the flow across the flaperon gap, reduces the boundary 
layer growth, eliminates sensitivity to the Mylar seal, and 
lowers drag. The surprising difference, when compared with the 
much experimented upper-surface suction systems, is that very 
little suction energy is needed, and thus, theoretically, power 
requirements are low. The method appears to have the potential 
of being a practical boundary layer suction system. 
 
At the time of this writing, the blowing/suction system 
theoretical calculations were finished, wind-tunnel tests were 
complete, the university-held technical patent was pending, and flight tests to optimize the free-flow condition were 
scheduled. On the technical side, the main unknown continues to be the source of suction energy; while on the 
regulation side it is IGC approval (the endorsement likely being dependent on the energy method). Until these are 
decided upon, the JS factory remains understandably non-committal about implementation. When pressed for 
quantitative expectations, factory manager Uys (pronounced “Ace”) Jonker divulged an expected gain of a couple of 
percent (a slight, yet meaningful number in the contest environment). Whether executed or not, the airfoil with both 
rows blowing already seems to be performing as intended, so any success with the suction system will be a pleasant 
bonus. 

 
The airbrakes are placed far aft on the thin wings to maximize the 
laminar flow distance. With the thickness being only 12.7% of chord 
length, the available depth restricts the airbrake blade height: therefore 
triple-blade airbrakes were necessary in order to meet the CS-22 area 
requirements. The rear of the airbrake caps open first, the same 
method as used on some other sailplanes. This allows the brakes to be 
cracked without being sucked open. One practical benefit is that 
launching with the airbrakes inadvertently unlatched does not become 
an emergency. Full aft travel of the airbrake handle activates a heavy-
duty hydraulic disc brake from Parker Aerospace. 
 
There will probably always be ongoing discussion in the sailplane 
community about wing skin shrinkage and spar bumps showing 
through laminar wing surfaces. I found the procedures taken by the JS 
factory to avoid skin shrinkage commendable. Specifically, the spar 
caps are bonded wet-on-wet directly to the skins during the initial lay-
up in the molds (no doubt also necessary to maximize spar depth of 
the thin wings). This eliminates a thick structural filler bond between 
spar caps and the skins, considered to be a main source of shrinkage. 
The shear web, looking much like an I-beam with flanges just as wide 
as the spar caps, is first placed into one mold half and the structural 

bond completed. This step is relatively straightforward due to full accessibility.  
 

 



Bonding of the second flange is necessarily performed blind during union of the two wing halves. The application 
technique used by JS to ensure adequate bonding is both creative and practical. The exposed spar cap surface is first 
mapped, as is the un-bonded flange of the shear web, and all the values entered into a spreadsheet. Values for resin 
weight for defined sections of spar are then automatically generated, and the thickened structural resin applied 
accordingly between the cap and web flange. The factory reports that the mapping method is extremely accurate and 
the squeeze-out consistency attained along the length of the spar is impossible to attain by eyeball alone. I 
considered it noteworthy and reassuring that, in spite of the high confidence with the technique, a post-closure 
inspection is still performed with a borescope camera to verify all bonds. In addition, the shear web bonding area has 
safety factor of 2. 
 
Fuselage 
 
The Revelation’s fuselage geometry is visibly quite conventional, yet I discovered that beneath the surface it was 
structurally advanced. The brothers, being enamored with the shape and lines of the ASH-26, approached the 
Alexander Schleicher factory in 2001 for a fuselage shell, intending to 
mate to it the pair of yet-to-be-built wings. Schleicher provided willing 
support and sold them an unfinished fuselage; work then began on 
integrating the new wing design plus the multitude of subsystems. But, 
as foreshadowed by experiences in their youth, the pair encountered 
the domino effect of interrelated parts affecting neighboring 
components and recognized that very little could be reused. The ASH-
26 fuselage was put aside, and work essentially began over with a plug 
that retained the graceful look of the fuselage that they so admired. On 
the engineering side, cockpit safety and crashworthiness were 
extensively optimized. The cockpit structure design was refined using 
finite-element analysis (FEA) modeling methods, resulting in a lightweight hybrid-composite structure of carbon, 

aramid (Kevlar), and glass fibers. (The fuselage shell from 
Schleicher ultimately made its way through the composites repair 
shop and, with the addition of donor wings from an insurance 
write-off plus many new parts from the Schleicher factory, 
eventually took to the air.) 
 
As fit of a modern racer, the JS1 cockpit layout and ergonomics 
are refined. I found the controls placed where expected and easy 
to reach and operate. The attention to detail was surprising for a 
pre-production prototype. This was most evident in the canopy 
frame. The handles were completely flush and all latching 
mechanisms neatly hidden within the hollow structure of the 
frame – quite elegant. The canopy transparency was by 
Plexiweiss™ of Germany and the optics were flawless. A tinted 

transparency is an available option. I found the integration of the instrument panel and the canopy to be well-
designed. The routing of cables and tubing was particularly clean via a flexible spiral wrap conduit near the hinge 
point. All pressure tubing was color coded for easy 
identification. A tubular O2 tank holder with MH bracket is 
standard, as is a holder for a Camelbak® drinking reservoir. The 
tow-rope release handle was nicely integrated into the center 
console.  
 
The flight controls and the retractable landing gear are all driven 
by push-pull linkages. Having some personal specialization in 
kinematics, I just couldn’t stay away from the ingenious 
flaperon control mixer and landing gear mechanisms; the design 
methods employed are the subject of a technical paper presented 
at the 5th South African Conference on Applied Mechanics 
(SACAM) in 2006. The desired kinematic motion and resultant 
loads were optimized using parametric spreadsheet models that 



stretch the capabilities of Excel spreadsheets to levels rarely seen in the technical world. As a result, no cams were 
required to achieve the proportional output motion of the flaperon mixer. Also, I found the landing gear actuation 
loads were tuned and well balanced. 
 
Tooling and Materials 
 
Production of the wing molds started with the use of an in-house multi-axis CNC milling machine. Johan Bosman 
developed a program to convert the CAD models into accurate G-codes for the milling procedure. The method 
proved to be more accurate than available codes at the time. According to Johan, it took around two years to cut all 
the mold sections necessary for the wings, elevator, and flaperons. During the last few years of building the 
prototype, many of the small molds (ribs, bulkheads, etc) were also cut with the CNC machine. The computer 
numeric control milling machine was also used to cut positioning jigs used to locate parts. This effort in accuracy 
proved to be most successful, resulting in perfectly matched parts and much time saved. 
 
Materials are all industry standard resins, fabrics, fibers, and coatings. The same can be said for tubing and 
hardware. It was evident the brothers had been in the sailplane repair business for significant time and that they 
identified with the importance of making sure that any repair shop around the world could work on the Revelation.  
 
Factory 
 
A multi-day factory visit goes a long way toward understanding a company’s culture, dedication, capabilities, and 
professionalism. Prior to the visit I admittedly held preconceived ideas about what might be found: certainly a well-
crafted prototype, talented team, and passion for the project; but I also expected that key background tasks might be 

lagging. Instead, I satisfyingly discovered that design 
documentation, calculations, tests, cost analyses, and 
inventory planning were largely in place and the somewhat 
anticipated “cart-before-the-horse” scenario was absent. As 
an example, Attie Jonker modestly pulled out two thick 
binders of engineering drawings (380 sheets in all) that were, 
in my scrutinizing opinion, of impressive quality. All 
drawing sheets were generated from 3D CAD model data.  
(It is the factory’s intent to make PDF versions available on 
an as-needed basis; the future usefulness to owners and 
repair facilities cannot be ignored.) Similar careful 
preparation was apparent elsewhere. The factory has 
amassed a huge database of well-documented calculations 
and tests, all performed in accordance with CS-22 

requirements. In addition to destructive tests of various structures, material coupons (tensile, shear, and 
compression) were regularly tested throughout development and in Attie’s words, “Correspondence with finite 
element analysis (FEA) models was spot on.” I believe this should greatly facilitate the certification process. The 
Jonker Sailplanes business plan and financing documentation were also robust. Unquestionably, the magnitude of 
work remaining is substantial, but any warning flags indicating unreasonable risk or concern with the new company 
were simply not present. 
 
Future 
 
The latter half-decade of the JS1’s development 
has seen much tangible progress, culminating in 
the recent milestones of a maiden flight on Dec. 
12, 2006, the public debut to an impressed 
audience on Dec. 15, and a cautious entry for 
comparison purposes in the 18m/Open Class 
Nationals the week after Christmas, which led to 
the historic first contest win that grabbed the 
attention of the soaring community worldwide 
(see the March 2007 press release in Soaring 
magazine). The next phase of the saga is now in 
full swing. As of this writing, the pre-production 



Revelation is undergoing fine tuning and being put through the rigors of flutter and certification testing (a 
simultaneous certification plan for South Africa and other countries is being followed), manuals are being finalized, 
and additional buildings are being added to the facility to allow better workflow. A jet-sustainer version is in the 
works, and a propeller-driven self-launch version is planned. The order backlog is healthy, with production for 2007 
intentionally limited to half a dozen aircraft, then conservatively expanding to between 12 and 18 aircraft for 2008. 
What started out as a way for each of the siblings to have his own high-performance sailplane has blossomed into a 
business that will likely put South Africa on the map as a premier supplier of competition sailplanes. It’s fair to say 
the brothers and their team are off to one of the most interesting production starts the soaring world has seen in quite 
a while. 
 
Brothers in Aviation (sidebar) 
 
The story of brothers in aviation is not unknown in the history of aircraft design and manufacture. We all recognize 
surnames like those of the Montgolfier, Wright, Granville, Bell, Taylor, and Schweizer brothers. So what about the 
Jonker brothers? Their story is surely unique because of their remote location, yet pleasantly familiar through that 
shared passion for things flying.  
 
Step back to the mid-70’s. The two young siblings, Attie 
and Uys, were blessed to have a father (a very warm and 
personable Mr. Tienie Jonker) interested in gliders. But at 
this time in South Africa, access to hard currency was 
difficult at best, and importing a glider was wishful 
thinking on a teacher’s salary. Mr. Jonker decided to 
build a Tern, an American plans-built wood and 
fiberglass glider of 15-meter wingspan designed by Terry 
Miller. The fascinated young boys were soon engrossed 
in the project, which saw completion at the turn of the 
decade.  
 
By the mid-80’s the teenaged boys were flying wooden 
gliders under their father’s tutelage, soloing shortly after their sixteenth birthdays (the earliest age South African 
student glider pilots can solo), but they yearned for better performance. Attie even tinkered with streamlining the 
boxy cockpit of the Tern, only to discover the interrelationship of adjacent components, and that cleaning things up 
required more than mere cosmetic change. In the early 90’s while at university, the brothers competed at the national 
level in the Club Class with the beloved Tern and a Standard Austria rebuilt from a wreck. But performance was still 
paramount to the boys and, with sleek composite sailplanes simply out of financial reach, competition soaring was 
put on the shelf for several years while they completed engineering degrees. By the mid 90’s Uys was working for 
Denel Aviation (South Africa’s military aircraft manufacturer), and Attie was lecturing full-time at the university. 
 
Toward the end of the decade Uys had also taken a lecturer’s position at the university and the brothers were back in 
the competition arena, flying a pair of Cirrus sailplanes rebuilt in their now highly-regarded sailplane repair facility. 

In addition to the composites shop, they also grew a 
successful wind-turbine blade manufacturing business 
(fertile ground for nurturing skilled composites workers) 
and were instrumental in the creation of the local 
AkaVlieg Potch (AVP) that has allowed many university 
students and several JS staff members to become glider 
pilots. The AVP (www.potchgliding.co.za) has the 
distinction of being the training ground for the country’s 
first licensed black South African glider pilot, Lucky 
Kokwe, a young technician at the Jonker Sailplanes 
factory. 
 
They made the national team flying the Cirruses, but with 
the persistent call for higher performance, the idea of 
building an uncompromised racing sailplane started to 
sprout roots. Attie began design work on a high 

performance airfoil based on Prof. Loek Boermans’ design methods, and subsequent wind tunnel tests showed good 



agreement with XFoil. Further work on the all-important airfoil was then delegated to a promising young graduate 
student by the name of Johan Bosman. (His story is presented as an adjacent narrative.)  
 
Within the first few years of the new millennium, the project began to transition from theoretical design into more 
tangible progress. As with all projects of humble beginnings and scarce resources, many hours of weekend and 
evening work were accumulated. Resources from the sailplane repair and wind-turbine manufacturing shops were 
gradually introduced to the Revelation project. Growing outside interest and demand also dictated that Uys resign 
his university position to manage the business full-time, while Attie has retained his lecturer’s position to ensure that 
the mutually beneficial link between the business and the university remained strong. All told, the synergies between 
the university environment, the composites repair shop, the turbine blade manufacturing business, and the local 
akaflieg have tied together and allowed the brothers to build a talented team. 
 
Johan Bosman (sidebar) 
 
In a classic tale of paths crossing, Johan Bosman, or “Bossie” as he is affectionately known, decided to pursue his 
engineering Master’s degree under the guidance of Attie Jonker at the North-West University in Potchefstroom. This 
was 1998, and the enviable student understandably jumped at the chance to design and optimize an FAI 18m Class 
sailplane wing for his thesis topic. 
 
The opportunity was certainly a monumental challenge for the young engineering graduate. In Johan’s own words, 
“From the start it was clear that the project was not an easy task. Gaining knowledge on the design of high 
performance sailplanes was overwhelming. Everything seemed to have an influence on something else. It was not a 
straightforward design, because there are a lot of factors involved that required decisions influencing the overall 
performance.” 
 
A year later at the 1999 WGC in Bayreuth, Germany, Johan and Attie presented papers at the OSTIV meeting on the 
research they had done so far - mostly computational fluid dynamics (CFD) work on sailplane fuselage/wing 
junctions. While there, Attie also announced the idea of the new 18m-Class glider. Before returning to South Africa, 
the teacher and his student went to the Idaflieg meeting, where they met with other sailplane designers such as Prof. 
Mark Maughmer from Pennsylvania State University.  
 
Johan continued to refine the design of the airfoil developed by Attie and, after numerous iterations, sent his first 
attempt (called the JJB44) to Prof. Boermans for further investigation. Results and comments quickly returned that 
were not so encouraging. Profile drag was very low, but the 
extreme laminar flow established on the top surface also 
caused unwanted separation at higher angles of attack.  It 
would have resulted in a glider with extremely good 
performance at high speeds, but which would struggle in 
thermals and have poor handling characteristics if the design 
profile was used at the wing tips. It was a steep learning curve 
for Johan, but he continued and refined the airfoil with newly 
gained knowledge. After a few months the final iteration 
(called T12) was ready. It had all the great qualities of the 
JJB44 without the undesirable ones. At positive flap settings 
(thermal settings) it was as good as the competition, and at 
low lift coefficients with flap settings from +5º to -3º, it was 
something to reckon with. 
 
Now that they had their airfoil, it was time to proceed with the wing. Recognizing that contests are often won on 
weak days, Johan and Attie decided that the planform and winglets had to be designed to obtain great performance 
during thermaling as well as on the run. Multiple iterations on the wing design followed in order to optimize the 
individual components and to refine the wing as a whole. Johan finished the design of the wing for his thesis early 
2001 and received his degree with distinction. He then started his PhD study under the supervision of the School 
Director, Prof. Jat du Toit. 
 
In 2001 Attie, Uys, and Johan were part of the team that hosted the World Gliding Championships in Mafikeng, 
South Africa. Attie was the local OSTIV manager while Uys and Johan were part of the tracking system team. 
Technical papers on the control system and overall aerodynamic design of the JS1 were presented. It was also at the 



OSTIV meeting that the soaring world first saw a 3D computer model of the JS1. Prof. Loek Boermans, in 
attendance, invited Johan to see the low speed lab at Delft Technical University in the Netherlands and generously 
offered an opportunity to verify the aerodynamic design of the JS1. The next year Johan was on a plane to the 
Netherlands to attend lectures and study under the supervision of the renowned professor. 
 
At Delft a lot of the detailed aerodynamic design work was completed, such as the wing angle of incidence. VSAero 
simulations were done on the wing planform and fuselage junction. The airfoils at each station of the wing were also 
modified (from the baseline T12 airfoil) to suit the Reynolds number at each location. After the work at Delft the 
aerodynamic design of the JS1 was frozen for manufacturing. The talented engineer then went on to develop in-
house software for accurate machining of the all the production molds. He currently continues with dedicated focus 
on testing and refining the aerodynamics of the JS1 Revelation and overseeing the certification process. 
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