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This was found in the Sailplane Homebuilders Association photo archives, but it was 
not labeled.  It looks like the pictures were taken in a desert area where possible auto 
tows were being done.  Does anyone know what this glider is and who designed it? 
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to promote the research and development of flying wings and other 
tailless aircraft by providing a forum for the exchange of ideas and 
experiences on an international basis.  T.W.I.T.T. is affiliated with 
The Hunsaker Foundation which is dedicated to furthering 
education and research in a variety of disciplines. 
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Meetings are held on the third Saturday of every other 
month (beginning with January), at 1:30 PM, at Hanger 
A-4, Gillespie Field, El Cajon, California (first row of 
hangers on the south end of Joe Crosson Drive 
(#1720), east side of Gillespie or Skid Row for those 
flying in). 
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PRESIDENT'S CORNER 
 
 

hope that everyone had joyous holiday and happy 
New Year celebrations with their family and 
friends.  This year in San Diego we actually had 
weather that made it seem like winter with cold 

temperatures and rainy conditions greeting us on the 
25th.  Normally we are looking at the mid-sixties with 
blue skies so it’s hard to think about snowmen and 
icicles. 
     We have some good news concerning Gerry 
Heflin’s Sklyer project.  He tells us that he has found a 
backer that will support bringing the project up to the 
production point.  So he will be starting on an improved 
version that should be lighter now that he knows more 
about the materials and construction techniques.  He 
will keep us informed of progress on the new version. 
     By now I guess it is official, I am also the editor for 
the Sailplane Homebuilders Association (SHA) 
quarterly publication.  I see this as an opportunity to 
help both of our organizations since we share some 
common goals, building aircraft for personal 
transportation.  For TWITT members this usually 
means some type of flying wing or tailless aircraft, 
while for SHA members it can be almost anything that 
could be classified as a glider.  There is a lot of 
information that can be shared relative to these goals 
and I hope that we will be able to accomplish that. 
     This issue contains the last part of November’s 
meeting, which was done by Bruce Carmichael.  I want 
to thank him again for stepping in at the last minute 
and putting together an excellent overview of these 
flying wings from around the world.  I hope everyone is 
enjoying the text and pictures that he provided. 
     With the new year will come new challenges for all 
of us.  Hopefully everyone will get started on their 
favorite project or continue towards it’s completion if 
already in progress.  Good luck in your endeavors.      
 

I
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JANUARY 18, 2003 
PROGRAM 

 
s of publication time we were still trying to 
make contact with the students from the 
University of California San Diego’s 
(UCSD) aeronautical engineering school 

to come out an tell us about their AIAA 
competition flying wing.  They have been on 
Christmas break and out of e-mail contact, but we 
are hopeful to hear from them before the meeting 
date.  Their flying wing aircraft came in fifth and, 
their conventional aircraft took first prize, so 
overall they did very well in the contest. 
     Whether or not they show up, we will have a 
meeting with some type of alternate program.  So 
join us for the first meeting of the new year. 
 
 

MARCH 15, 2003 
PROGRAM 

 
ust a reminder that the March program will 
feature Dr. Paul MacCready.  He will be 
covering his latest experiments in flying wing 

models and efficiencies of flight.  Make sure to 
mark your calendars now so you don’t miss this 
one if you live in the southern California area or 
can travel in with this much advanced notice. 
 
 

NOVEMBER 16, 2002 
MEETING RECAP (cont.) 

 
n 1950, while attending the National Soaring Meet in 
Grand Prairie Texas, I saw a tiny 26 foot span, 7.5 
aspect ratio, swept back flying wing with all moving wing 
tip elevons (photo to right). This had apparently evolved 

from a comment that Dr. Alexander Lippisch had made to Dr. 
August Raspet pointing out that a very low aspect ratio very 
low zero lift drag craft obtained its maximum L/D at a low 
value of lift coefficient compared to normal sailplanes. Thus 
one could obtain better penetration than you might think. This 
idea intrigued Raspet.  He encouraged Prof. Franklin Farrar 
of Vanderbilt University to build such a ship. With a 175# 
empty weight and a l75# payload, the wing loading came to 
3.89 p.s.f.  An L/D of 36 and a minimum sink of 2.4 ft./sec. 
was expected. The pod was entirely below the wing. Entry 
and exit was obtained by jettisoning the tail cone. One 
crawled in on ones belly until your head came to the 
transparent leading edge. You stuck an arm out inside each 
wing until you grasped a handle, which controlled the all-
moving elevons at the wing tips. The photo shows Wally 
Wiberg and Franklin Farrar with the claustrophobic wing. The 

normally wild, risk-taking Wiberg made a ground tow but 
said, “Thanks but no thanks’ for an offer for aero tow. (ed. – 
It has been said this is one of the few times Wiberg ever 
refused to fly something.) 
       Back in the 70’s this writer became fascinated with the 
concept of a minimum soarable sailplane and studied many 
of the previous attempts. Being 5 ft. 7 inches tall and  
 

 
 
weighing 120 pounds the designs were form fitting and no 
threat to most other pilots. One version seen in the photos 
below had a 3 piece constant 3 ft. chord, 30 ft. span, aspect 
ratio 10 wing of 90 sq. ft. with 13 degrees of sweepback. The 
center 18 feet of the wing was built integral with the pod and  
 

 
 
landing gear for lightness and reduced assembly time.  The 
6-foot outer panels were removable leading to a 20-foot 
trailer length. I combined the NACA 63 515 thickness form 

A 

J 

I 
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with 2 camber lines to produce a low drag reflexed zero 
pitching moment airfoil section. Outboard elevons provide 
pitch and roll control with a centerline fin and rudder for 
directional stability and control. The pod was so small that I 
had to put two rocker arm bumps near the nose to clear my 
shoe toes. Bob Noble told me that if I expected to fly that 
from a real airport I would have to put a brazier on it. The 
little craft was jacked up on a faired sub pylon with single 
wheel and skid, which should make it exciting on ground 
runs. Of course I never got it built. 
     On second thought, I could increase the span to 36 ft. and 
still keep a trailer length of 20 ft. I would reduce the center 
wing span to 16 feet making each outer panel 10 ft. in length 
allowing more control power for the elevons which have to do 
2 jobs. I would taper the outer panels to improve the lift 
distribution. Aspect ratio would now be 14. Sweep and airfoil 
would remain the same. The centerline fin would be retained 
but the rudder replaced by upper surface spoilers inset in the 
elevons to get some arm for the directional control. I project 
an empty weight of 154# with a 154# payload yielding a wing 
loading of 3.3 p.s.f. and a gross wt./span squared value of 
0.24. I would also make the pod a little bigger. Don’t hold 
your breath waiting for me to build it. You know old “lots of 
charts no parts” Carmichael. 
 

 
 
     Larry Haig being of size similar to your writer/speaker 
sought smaller, less expensive soarable sailplanes and was 
additionally driven by the desire for self-launch capability.  
His EAGLET with inverted V tail was a noble effort but early 
composite problems and too small an engine for self-launch 
prevented it from becoming the American Volksplane. 
The MINIBAT (above) was his second attempt. The swept 

forward wing was in a high position. The engine was in the 
rear pod with the propeller rotating in the gap in front of the 
centerline rudder. After initial flight trials he extended the 
wing with constant cord unswept outer panels. This serious 
attempt to put an inexpensive self-launch sailplane into easy 
to build kit form was just too radical to become popular. It 
incorporated many construction details that it would be well 
to apply to a less radical design. 
     The SWIFT (below), is a 100# empty weight foot 
launched, cantilever, rigid, 21 degree sweptback flying wing. 
The design was a cooperative effort between Prof. Ilan Kroo 
and Steve Morris of Stanford University, hang glider 
manufacturer Brian Robbins and test pilot Brian Porter. It 
incorporated side stick controlled aerodynamic control 
surfaces.  The combination of sweep, taper and twist allowed 
down deflection of the inboard flap producing both an 
increase in lift and an increment in nose up trimming pitching 
moment. They discovered this independently in opposition to 
the common saying that you can’t use lift-increasing flaps on 
a tailless craft.  Actually Al Backstrom had explained this to 
me decades before. The SWIFT winglets are fixed and 
provide an increase in effective span, increased roll authority, 
and with aileron deflection produce favorable yaw. After 
studying Dick Johnson’s thermal and downdraft 
measurements they set design goals of 200 f.p.m. sink at 
100 ft. turn radius, L/D not less than 20 and L/D at least 15 at 
60 knots flight speed. A stall speed as low as other foot 
launched gliders, an empty weight not more than 100# and 
exceptional control at low speed were demanded. They 
achieved a 100# empty weight and an L/D max. of almost 25. 
The Swift was not economical to continue producing in the 
United States. It is now produced in Belgium. 
 

 
 
     The most imaginative entry in an SHA design contest a 
decade ago was the late Ed Lockhart’s WINGTHING (next 
page). This foot launched and landed tailless 22-degree 
sweptback flying wing with all moving tip elevons had vertical 
fins at the wing/elevon intersection. Rudders are deflected 
out singly for directional control and together for glide path 
control. Pilot controls are a stick for each elevon with twist 
grip for each rudder. Ed employed my NACA 63 515 R airfoil. 
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A hinge on the lower centerline permitted the wing to be 
folded in half for transport. The elevons are removable. The 
canopy is fixed to one side but is released from the other to 
permit folding. The span is 36 ft., aspect ratio 10.5, and Ed 
projected an empty weight of only 60 pounds using a 
combination of carbon, balsa and model aircraft builders 
tricks. At a wing loading of 1.9 p.s.f. he projected a glide ratio 
of 20 and a minimum sink of 2.5 ft./sec.  He built a tenth 
scale model, which flew beautifully in both straight and 
turning flight. He did not get to build the full-scale ship but 
someone should proceed with this remarkable design. 

 
     Jim Marske has designed, built, kitted, and flown several 
tailless sailplanes. A recent light version is the 42.6 ft., 11.1 
aspect ratio, 180 pound empty weight MONARCH (next 
page) having a wing loading of 1.8 to 2.6 p.s.f. It delivers a 
glide ratio of 22 at 36 m.p.h. and sink of 138 fpm. at 30 
m.p.h.. The next version with the latest composites will meet 
the ultralight maximum empty weight of 154 pounds. 
Ultralight soaring may be a wave of the future but must be 
developed with care. The tailless configuration often 
introduces problems negating advantages but it may prove to 
be the practical solution to ultralight sailplanes that it has 
proven for foot launched types. 
 
 
 

LETTERS TO THE 
EDITOR 

     
December 4, 2002 

 
TWITT: 
 

 am sorry to communicate that I will not renew the 
subscription to the newsletter (life duties – family, 
career, study, house movings & health – take me apart 
from what I would prefer to do).  Please believe that I 

have about 3+ years of the newsletter to read and organize. 

     I am convinced that TWITT represents and stays at the 
top of the aeronautical and space science with fair 
equilibrium between theory and practice.  I know I will join 
again in the future.  Until then, I say thank you to every 
person that organize, participate and are is involved in the 
wing.  I friendly embrace everyone of you. 
 
Sincerely yours, 
 

Giorgio Cavallo 
Via Vespucci 3 
56125 Pisa, Italy 
 
(ed. -  First, I would like to say I am sorry 
we are losing Giorgio, but also glad to know 
that he will be back.  He has made a 
number of contributions to TWITT during 
his membership and, for that we are 
grateful. 
     Next, I would like to thank him for the 
nice comments about TWITT.  We try to 
stay up to date with what is going on in the 
world of flying wings, but sometimes it is 
hard to get current information. 
     Lastly, he addresses one of the reasons 
I am hearing more and more on why we 
have seen our membership decline.  The 
demands of family and career have taken 
their toll on our membership over the past 
several years, as they should.  We just 
hope that as these other activities find 
success we will see people return to find 

out what they have missed in the ensuing years.) 
     -------------------------------------------------------------------- 
 
(ed. – Karl Nickel had asked a question about the Mitchell 
external control system earlier and, although there didn’t 
appear to be an answer concerning detailed test data, we 
have seen some additional information appear on the 
Nurflugel mailing list.  Here is some of it.) 
 

November 15, 2002 
 
TWITT: 
 

 Avalon is not up to speed on the research that has 
been done on a key component of his product.  
The NACA did a lot of testing with external flaps 

back in the late 1930s, both in the wind tunnel and on an 
airplane.  I'm sure Junkers also had data before they used 
them on their planes, but I wouldn't know where to look for 
old German reports.  The two links below will get you to lists 
of most of the relevant information on the net.  The NACA 
LARK link has several of the original reports in PDF format 
and the Google link has examples of some recent 
applications.   Since you included Dr. Nickel's address in the 
newsletter I can sort through these result lists, put together a 
printed package and mail it to him.  If that'd be convenient for 
you let me know and I'll do it over the weekend. 
 

I 

Mr.
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http://naca.larc.nasa.gov/naca.cgi?search_words=external+a
irfoil+flaps 
http://www.google.com/search?client=googlet&q=external%2
0airfoil%20flaps 
 

Norman Masters 
philadelphus@gjct.net 

 
PS:   I enjoyed visiting with you and the guys last time I was 
out there, I only wish I had planned my time better so I could 
talk to everybody.  I am trying to arrange another trip.  I'm not 
sure when I'll be ready but I'll let you know. 

 
(ed. – I asked Norm to go ahead and mail the material to 
Karl, which he did.  My thanks to Norm for taking care of this. 
 He also included the following with it.) 
 
Dear Dr. Nickel--  
 

nclosed are NACA reports No. 541, No. 573, No. 603, 
No. 604, and No. 614.   I believe that these reports 
contain most, if not all, of the data that  was available to 

Don Mitchell when he designed his "stabilators" because 

they were published between the time that he graduated 
from the Boeing school of aeronautics and the time he 
started designing his first glider with that control 
arrangement.  I tried to look at the Experimental Aircraft 
Association's archive, to see if they might have published an 
article about Mitchell's stabilator, but it's for members only 
and I'm not a member.  Below are the web addresses of 
some pages that show various current applications of 
external airfoil flaps.  I couldn't find any examples of the flap 
being turned upside down, like Mitchell did it, but none of the 
others are tailless either, except for Michael Schönherr's. 
     Professor Michael Schönherr uses external flaps on his 

"Stromburg" model glider.  I remember 
some messages he sent to the nurflugel 
list, quite some time ago, said that he 
considered this type of control the best 
for his models.  His e-mail is 
mech@net-art.de  
     This is from his web page:  "Die Ur- 
Stromburg zeigte beste Leistung, hatte 
aber noch unangenehmen 
Strömungsabriß. Erst die Querruder mit 
Junkers- Spalt brachten die Lösung.  
Weiler/ Monzingen September 1986"  
(ed. – This loosely translates to: The Ur 
current castle ?? showed best 
achievement, had however still 
unpleasant flow separation. Only the 
ailerons with Junkers gap brought the 
solution. Weiler/Monzingen September 
1986.)  The address of one of his pages 
is:  http://www.net-art.de/mech/Stromer/  
     This is the address of Tom Speer's 
web page: 
http://www.tspeer.com/Wingmasts/airfoil
s.html.  Most of his pages are about 
sailboats but on this page he talks about 
rigid wings and an airfoil he designed for 
an ultralight airplane, with an external 
airfoil flap.  His e-mail is 
tspeer@tspeer.com  
      Doug DuBois is building an ultralight 
called a " Tandem AirBike".  He is fitting 
it with Junkers flaps, this page has his 
builders log.  
http://www.questiongravity.com/airbike/i
ndex.htm.  With advice from the kit 
designer he has made several 
modifications to the basic kit, including 
replacing the stock flapperons with 

Junkers flaps.  While planing the change to the flapperons he 
looked at several other manufacturers' products and the log 
contains links to their web pages. 
     ---------------------------------------------------------------------- 
 

December 7, 2002 
 

 the November 02 issue of the T.W.I.T.T. newsletter 
Karl Nickel asked about what design data Don Mitchell 
had when he designed the "stabilators" on his flying 

wings.  Andy forwarded Karl's question to Richard Avalon, of 

E In
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U. S. Pacific, but he wasn't able to offer the hard numbers 
that Dr. Nickel was looking for.  I, in a fit of youthful 
exuberance and naiveté, assumed that Mitchell had gotten 
data from the N.A.C.A. reports on external airfoil flaps that 
had been published in the few years before he started 
designing his 'wing and drew something up that looked about 
right for his application.  Dr. Nickel doesn't have Internet so I 
searched the NACA LARC server and printed out 5 reports 
dealing with external airfoil flaps and mailed them to him. 
Most of these tests used full span external flaps, rigged as 
flapperons.  One used full span external flaps, with 
conventional ailerons on the main wing, which I thought was 
interesting because the movable aileron gave a lot of 
different slot geometry.  Profiles of  
the flaps were NACA 23012 and Clark-Y, none used an 
inverted airfoil like Mitchell.  Yesterday (12/7/02) I got a letter 
from Dr. Nickel saying that the reports are interesting but not 
quite what he's looking for.  He said he wants to know what 
the CLmax is with the flaps up, and how they affect the 
shape of the lift curve at stall.    He also want's some real 
data on their effectiveness as ailerons when the main wing is 
stalled.  I'm afraid that's I've done all I can to help him with 
this, anybody ells have any ideas on where to find hard data 
on stabilators as implemented by Don Mitchell? 
 

Norm Masters 
 
          -------------------------------------------------------------- 
 

December 8, 2002 
 
Norm and Andy (for Dr. Nickel): 
 

just belatedly looked into my files for information on Don 
Mitchell's "Stabilators". My first thought was to look closer 
to Dr. Nickel's own home in the developments of Lippisch 

and Junkers. I had remembered a patent by Lippisch and 
external flaps used by Junkers. The one Lippisch patent on 
hand, U.S. Pat. #1,931,928  (10/24/33) includes the basic 
idea, but while shown as an inverted airfoil, the controller is 
not under slung, but in fact raised. The purpose was 
presumed to eliminate control reversal of reflexed sections 
and retain control at the stall. A more specifically detailed 
diagram of this device is shown in A.R. Weyl's article 
"Tailless Aeroplane Control Systems", Aircraft Engineering, 
5/45, p.141 (Weyl also mentions a 1932 Dornier patent for a 
raised external aileron). A quick perusal of Dr. Lippisch's 
book revealed no further details, although photographs 
indicate that he may have been using this arrangement 
during the 1930's. Weyl adds that such devices used on 
conventionally cambered wings make them stable with a 10-
15% lift loss, but no profile drag penalty.  
     Later I finally thought to look at the obvious: Don Mitchell's 
own works. It suggests that Don may not have used any 
quantitative data. >From Don's "Flying Wing Sailplanes", 
Soaring, 5-6/48: 
 

"In 1942, by gathering information on flying wings 
built up to that time, the author came to the 
conclusion that the method of control being used in 

these ships was inadequate, with little hope of 
attaining popular acceptance. 
     "After study of free flight models he developed a 
new method of control by using an external surface 
for elevator control and longitudinal stability. 
     "Both the Mitchell Super Skywing, which has been 
successfully flown as a glider and as a power 
sailplane, as well as the Super Osprey, to be test 
flown in the latter part of August, incorporate these 
advantages. 
     "External surfaces have been used as ailerons 
and flaps, but NEVER previously been made to 
function as an elevator on a flying wing [apparently 
not true - SK]." 

 
He proceeds then to explain advantages regarding tip stall, 
as well as structural advantages. He gives specs and 
performance data for the "Super Skywing": 
 

A = 230 sq.ft. 
A/R = 11 
Taper Ratio: 4.3:1 
Airfoil: "modified N.A.C.A."; symmetrical, no twist 

 
For the glider version, he claims these performance figures: 
 

Glide Ratio: 35:1 
Max Gliding Speed: 130 mph 
Landing Speed: 27 mph 
Takeoff Speed: 34 mph 
Min Sink Speed: 2.5 fps 

 
For the powered version (28 hp Nelson, pusher): 
 

Top Speed: 90 mph, Cruise: 79 mph 
Climb: 380 ft/min 
Landing Speed: 28 mph 
Takeoff Speed: 35 mph 

 
     He states that a patent for the external elevons had been 
applied for, but in my extensive tailless aircraft patent 
research, I have run across none in his name. So I suspect 
that Lippisch, Dornier, and Junkers beat him to the 
patentable ideas. 
     The "Super Osprey", not pictured in this article, used the 
Goettingen 549 airfoil. Specs (calculated performance??): 
 

Span: 46.5 ft. 
Length: 10.5 ft. 
Area: 113 sq.ft 
A/R: 18.7 
Wt:  Empty - 210 lbs, Max - 410 lbs 
Wing Loading: 3.6 lb/sq.ft. 
Sink @ 34 mph: 1.4 ft/sec 
L/D @ 65 mph: 39.5 
Max Des. Speed: 145 mph 

 
     The earlier Bowlus-Mitchell Wing glider employed NACA 
0015 and 0018 sections with these devices, since the plane 
had originated as a twin-boom tailed aircraft. Its specs 
included a span of 46 ft, area of 235 sq.ft., A/R of 9, weight 

I 
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of 275 lbs (empty), and wing loading of 2.3 lb/sq.ft., to give 
an L/D of 18. 
     Later articles discuss the external controllers and state 
that the wing section used is the NACA 23015. The 5-digit 
sections have, as I recall, no reflex, but a very far forward 
max camber point and a straight camber line rearward from 
there to the trailing edge. I had thought that the NACA had 
run tests on just about every possible combination of devices 
mated to these sections. If Norm didn't find an applicable 
report, there probably isn't any such data. How about CFD 
results?? Performance data is given for the various Mitchell 
Wings in much of the late 1970's- early 1980's literature; so 
Karl probably has all that stuff. The U-2 might be easier to 
analyze and give ballpark figures. 
     The Mitchell "Stealth II", completed after Don Mitchell's 
death, employed the NACA 0015 airfoil again, with the 
drooped surfaces. An article in Hang Gliding Magazine (Les 
King, 'Mitchell Wing Stealth II - An Update', 11/94, pp.22-23) 
shows a truck-top test rig with Mark West of the Hang Glider 
Manufacturers Assoc. Perhaps he took some quantitative lift 
data, but only pitch stability, stall speed, and structural 
integrity are mentioned.  Terrence O'Neill wrote about 
lawsuits in his 8/95 Kitplanes article, "Improving on a 
Winner". A noted designer/experimenter with unorthodox 
aircraft, O'Neill lists a large set of modifications he made. 
     Well, all of my Mitchell data comes from the popular 
literature, but there may still be some unpublished data out 
there somewhere. Perhaps someone else on the list can 
help further. I hope this is of SOME use. 
 

Serge Krauss 
          -------------------------------------------------------------- 
 

December 9, 2002 
 

hanks, Serge, the excerpt from "Flying Wing 
Sailplanes" was new to me (in fact I don't have anything 
that Don Mitchell wrote).   My copy of the A. R. Weyl 

articles is loaned out at the moment, and the gentleman that 
borrowed it went to Africa to view an eclipse, when he gets 
back I'll look up the article you mention.  I also remembered 
seeing an auxiliary surface, on the I Ae 34, in "Nurflugel".  
They call the auxiliary surfaces "doppelflugel" and one of the 
captions mentions that the part of the wing it's attached to 
stalls later, unfortunately that chapter isn't translated (except 
for 3 paragraphs at the beginning and the captions) so all I 
know is what the pictures show.  If the data from that 
experiment still exists it may be in the Horten archives.   
     It looks like all the European countries have their patent 
databases on line now, so it wouldn't be too hard to look up 
the Junkers patents (at least not for somebody who could 
read German).   Here's the URL of the European Patent 
Office: http://www.european-patent-office.org/online/.    
     Actually he may not need any more help because, even 
though the N.A.C.A. reports weren't exactly what he wanted, 
I also gave him some e-mail addresses of people who have 
done similar work and one of them may be willing to share 
data. 
 

Norm 
          --------------------------------------------------------- 

December 10, 2002 
 
To:  Nurflugel: 
 

ello everyone you folks in this message group seem to 
really know a lot about the technical aspects of wings 
and aerodynamics in general.  I have a question I 

would love some good technical answers to.  I fly a Mitchell 
Wing A-10 and it has Don Mitchell's stabilators. I get this 
question all the time. "Why are they called stabilators?"  I 
believe I understand the difference but I would like 
someone's technical explanation that I can pass on.  Would 
someone please explain what all these controls devices are 
exactly:   Stabilators,  Elevons, Flapperons,  and any other 
term for this control area I may have missed?  
 
Thank you 
 

Rex 
Rex@mitchellwing.com 
http://www.mitchellwing.com 
http://groups.yahoo.com/group/Sport_Aircraft/ 

          ------------------------------------------------------- 
 

December 10, 2002 
 
Stabilators:  Independently movable surfaces that affect 
pitch and or roll.  The all-flying tails on many modern fighters 
are often called Stabilators.  I believe the control surfaces on 
your MitchellWing are called stabilators because they are 
attached to the wing but not part of it. The slot between the 
TE of the wing and LE of the stabilator probably makes it a 
more powerful control surface than a plane trailing edge 
surface.  
Elevons:  Trailing edge surfaces that function as elevators 
and ailerons.  Often mixing the two functions in the same 
surface requires some compromise in terms of pitch or roll 
authority but if they're designed right control is adequate.  
Flapperons:  Surfaces that function as flaps and ailerons. 
Often they lose some roll authority when the flap deflection is 
more than 20 degrees and become completely useless as 
ailerons when flaps are more that 45, so they're not very 
useful on planes that need landing flaps but might be ok as 
trim flaps. 
 

Norm 
     ------------------------------------------------------------------- 
 

December 18, 2002 
 
To:  Nurflugel: 
 

 am away from my archives, but does anyone recall a 
swept wing, prone pilot experiment by Dr. Farrar of TN in 
the 50s. A very clean design, with vertical swept center fin 

and rotating wing tips for control. Probably tried too much at 
one time, and his ground tow experiments wound up with a 
very painful face scraping on the impact. He survived and 
went on to conduct very light wing loading experiments, 
seeking a 1 fps sink rate to follow and observe soaring birds. 
I saw that ship, conventional long wing, very light 

T 

H
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construction in the rafters of a East TN hanger about 20 
years ago. 
 

Bob Storck 
bstorck@sprynet.com 

 
(ed. – At this point I took the picture shown on last month’s 
cover and Bruce’s text to make a quick addition to the 
website so the Nurflugel group could see a better picture and 
have more information on the Farrar wing.  Bob then replied 
with the following.) 
 
I knew there were more uncommon design aspects than the 
rotating tips and the prone position. As I recall, the controls 
involved pulling and twisting the grip handles in the wing 
roots. No foot pedal action. Add all this to a less than 
experienced test pilot, and success is doubtful. I do believe it 
was trial tested on a rig on top of a car, a scheme that 
Raspet favored, and also used in the Backstrom EPB-1 
Plank. Before its final flight, it did gain a good-sized swept 
central fin, but I don't believe it had a rudder. 
 

Bob Storck 
 

 
AVAILABLE PLANS & 

REFERENCE MATERIAL 
 
Coming Soon:  Tailless Aircraft Bibliography 
   Edition 1-g 
 
Edition 1-f, which is sold out, contained over 5600 annotated tailless 
aircraft and related listings: reports, papers, books, articles, patents, etc. of 
1867 - present, listed chronologically and supported by introductory 
material, 3 Appendices, and other helpful information.  Historical overview.  
Information on 
sources, location and acquisition of material.  Alphabetical listing of 370 
creators of tailless and related aircraft, including dates and configurations.  
More. Only a limited number printed. Not cross referenced:  342 pages.  It 
was spiral bound in plain black vinyl.  By far the largest ever of its kind - a 
unique source of hardcore information.  
      But don't despair, Edition 1-g is in the works and will be bigger and 
better than ever. It will also include a very extensive listing of the relevant 
U.S. patents, which may be the most comprehensive one ever put together. 
 A publication date has not been set yet, so check back here once in a 
while. 
 
 Prices:         To Be Announced 
 
Serge Krauss, Jr.   skrauss@earthlink.net 
3114 Edgehill Road 
Cleveland Hts., OH 44118  (216) 321-5743 

------------------------------------------------------------------------------------ 
  
Tailless Tale, by Dr. Ing. Ferdinando Gale' 
 
A multi-faceted look at tailless aircraft. Aerodynamics, stability  
and control, many examples. Line drawings, charts and tables, and a 
corresponding English text. Directed towards modelers, but contains 
information suitable for amateur full size designers and builders.  268 pp. 
US$38.00. 
On The Wing...the book, by Bill and Bunny Kuhlman (B2) A compilation 
of their monthly column that appears in RC Soaring  
Digest magazine. More than 50 articles on a wide range of topics of interest 
to enthusiasts of tailless configurations. 234 pages of  
technical and non-technical articles, plus coding for computer  
programs to determine twist and other design parameters. 250 pp.  

US$28.00 
On the ‘Wing...the book, Volume 2, by Bill and Bunny Kuhlman (B2) 
Continues where the initial volume left off. Contains more than 50 "On the 
'Wing..." articles. Airfoils, designing for stability,  
control systems, descriptions of full size and model and aircraft.  
234 pp. US$28.00 
 Additional information - sample pages and chapter headings, plus  
descriptions of other available titles - is available on  
<http://www.b2streamlines.com>. 
 All prices include packaging and postage to any destination  
worldwide. Washington residents must add 8.5% sales tax. We are now 
able accept orders and payment on our web site! 
 
B2Streamlines                               info@b2streamlines.com 
P.O. Box 976                              orders@b2streamlines.com 
Olalla WA 98359-0976                  http://www.b2streamlines.com 

--------------------------------------------------------------------------------- 
 
Personal Aircraft Drag Reduction, by Bruce Carmichael.   
     Soft cover, 81/2 by 11, 220 page, 195 illustrations, 230 references. 
Laminar flow history, detailed data and, drag minimization methods.  
Unique data on laminar bodies, wings, tails. Practical problems and 
solutions and, drag calculations for 100HP 300mph aircraft. 3d printing.  
$25 post paid. 
Ultralight & Light Self Launching Sailplanes 
     An 8´x 11”, soft cover booklet containing 70 pages of 44 illustrations, 24 
3-views, characteristics of 22 ultralights, 13 lights, data from 18 sustainer 
engines, reducing propeller drag, available plans, kits and safety.  Priced at 
$15.00 postage paid. 
The Collected Sailplane Articles and Soaring 
Misadventures of Bruce Carmichael 1950-2000 
     Soft cover, 280 pages, 69 articles from Soaring, Tech. Soaring, 
OSTIV, SHAp Talk, Sailplane Builder, National Soaring Museum, Ntl. Free 
Flight Society, S. Cal Soaring Assoc., and Authors Autobiographical notes. 
Sailplane Design Optimization, Future Predictions, Memorials to Departed 
Greats, Ultralight Sailplanes, Dynamic Soaring, Summaries of 20 years of 
Sailplane Homebuilders Technical Workshops, Hilarious accounts of Seven 
of Author's Early Soaring Adventures.   Priced at $25.00  postpaid U.S. 
 
 Bruce Carmichael   brucecar1@juno.com 
 34795 Camino Capistrano 
 Capistrano Beach, CA 92624  (949) 496-5191 
 

VIDEOS AND AUDIO TAPES 
 

VHS tape containing First Flights “Flying Wings,” Discovery Channel’s The 
Wing Will Fly, and ME-163, SWIFT flight footage, Paragliding, and other 
miscellaneous items (approximately 3½+ hours of material). 
 Cost:  $8.00 postage paid 
  Add:  $2.00 for foreign postage 

_______________________________________________________ 
 
VHS tape of Al Bowers’ September 19, 1998 presentation on “The Horten 
H X Series:  Ultra Light Flying Wing Sailplanes.”  The package includes Al’s 
20 pages of slides so you won’t have to squint at the TV screen trying to 
read what he is explaining.  This was an excellent presentation covering 
Horten history and an analysis of bell and elliptical lift distributions. 
 Cost:  $10.00 postage paid 
  Add:  $  2.00 for foreign postage 

---------------------------------------------------------------------------------------- 
VHS tape of July 15, 2000 presentation by Stefanie Brochocki on the 
design history of the BKB-1 (Brochocki,Kasper,Bodek) as related by her 
father Stefan.  The second part of this program was conducted by Henry 
Jex on the design and flights of the radio controlled Quetzalcoatlus 
northropi (pterodactyl) used in the Smithsonian IMAX film.  This was an 
Aerovironment project led by Dr. Paul MacCready. 
 Cost:  $8.00 postage paid 
   Add:  $2.00 for foreign postage 

--------------------------------------------------------------------------------------- 
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Bigelow, Bob: 9005 Talisman Drive, Sacramento, CA 95826 myraknap@ix.netcom.com

Blanton, Fred: 4785 Esquivel Rd, Vacaville, CA 95688 fnjblanton@worldnet.att.net

Bodek, Fred: 26012 Eshelman, Lomita, CA 90717

Bottoms, John W.: 431 Bottoms Way, Waynesville, SC 28786 Bottoms@asapgroup.com

Burgers, Phillip: 2556 Nye Street, San Diego, CA 92111 philburg@comairrotron.com
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Clark, Curtis: 5450 East Voltaire, Scottsdale, AZ 85254 AZSKYBUM@aol.com

Clasen, Steve: 17601 N. Kennison Lane, Lodi, CA 95240

DeBogdan, Claude: Rte 1 Box 3483, Ava, MO 65608

Denny, Chris: 717 S. Sunnyside, Fresno, CA 93727

Detton, Morgan: 405 N. Melrose Drive, Vista, CA 92083 kilolani@netscape.net
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Fronius, Robert L.: P. O. Box 20430, El Cajon, CA 92021

Garbis, Dennis: 4 Saratoga, Newport Beach, CA 92660-6104 dgarbis@adelphia.net

Gates, Herman: P.O. Box 8782, Moscow, IA 83843

Gillwood, Gary: 32 Fern Hollow Drive, Trout Creek, MT 59874

Gridley, Curtis: 67 Greystone Lane, Sudbury, MA 01776 cgridley@ma.ultranet.com

Gross, Bernard: 3535 Acorde, Palmdale, CA 93550 bergros@aol.com
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Hodges, Todd: P. O. Box 7344, Hampton, VA 23666

Hoey, Robert G.: 4840 W. Astuto Drive, Palmdale, CA 93551 bobh@patprojects.org

Holsinger, Jerry: 1786 Flank Road, Petersburg, VA 23805

Hoshizaki, Takashi: 557 N. Westmoreland Avenue, Los Angeles, CA 90004

James, Lawrence: 124 W. 2nd St, Fairmont, IN 46928

Karoleski, Dennis: 229 Sherbourne Road, Portsmouth, NH 03801 denoferth@aol.com

Kecskes, Andy: 6248 Spruce Lake Ave, San Diego, CA 92119 twitt@cox.net
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Kozloff, Alex: Kozloff Enterprises, 29 Whitewood Way, Irvine, CA 92715

Krauss, Serge: 3114 Edgehill Rd, Cleveland Hts, OH 44118 skrauss@earthlink.net

Kuhlman, Bill: P. O. Box 975, Olalla, WA 98359 bsquared@halcyon.com

La Bahn, Ed: 93 Monarch Bay, Dana Point, CA 92629 ealabahn@att.net

Lee, Curator, Russell: Smithsonian Institution, P.O. Box 37012
NASM, Rm 3312, MRC 312, Washington, DC 20013-7012 russ.lee@nasm.si.edu

MacCready, Paul: 830 Hillside Terrace, Pasadena, CA 91105 maccready@aerovironment.com

Maier, Fred: 60 W. Balcom St, Buffalo, NY 14209

Masters, Norman: 269 W. Parkview, Grand Junction, CO 81503

Minter, Mark: P.O. Box 1228, Leadville, CO 80461 markminter@yahoo.com

Morse, Allan: 2290 Fleetwood Drive, San Bruno, CA 94066

Moyle, Bennett: 41 W. Chisholm, Duluth, MN 55803

Naubert, John: 3332 S.W. 172nd Street, Burien, WA 98166

Nicholson, Larry: P. O. Box 2538, Calcutta, OH 43920

Nolan, Jerry M.: 8712 Indahl Ave, Cottage Grove, MN 55016

Oliver, Pat: 1011 Olive Avenue, Coronado, CA 92118

Otto, Bill: 23675 Via Del Rio, Yorba Linda, CA 92887-2737

Parker, Johnny: 13626 Durango Dr, Del Mar, CA 92014

Person, Charles: 2576 Mountain Woods Dr, Birmingham, AL 35216

Postma, Bert: Stanford Aviation Assoc, P. O. Box 20488, Stanford, CA 94309

R/C Soaring Digest, : , 556 Funston Drive, Santa Rosa, CA 95407 rcsdigest@aol.com

Redding, Robert: 3034 N. 39th St. Unit 6, Phoenix, AZ 85018-7156

Renshaw, Kevin: 7530 Shortcake Court, Fort Worth, TX 76135 kaki@airmail.net

Reynolds, Ronan: P.O. Box 3953, Seal Beach, CA 90736

Rickson, Bill: 517 Fallon Ave, San Mateo, CA 94401

Rightmyer, Rob: 1805 Countrytown Road, Powhatan, VA 23139

Rodriguez, R.R.: 1980 Hilltop Drive, Wimberly, TX 78676

Runkel, Eldon: 7801 Payne, Dearborn MI 48126

Sadowski, Jay: 2412 N. Dousman Street, Milwaukee, WI 53212 creaturegliders@gateway.net

SAILPLANE BUILDER, c/o Dan Armstrong, 25101 Bear Valley Road, PMB 20, Tehachapi, CA 93561
danarmstro@aol.com

Savidge, James L.: 6207 N. 16th, Dalton Gardens, ID 83815

Schapel, Rodney E.: P.O. Box 129, Ramona, CA 92065

Semmelmeyer, Herb: 306 Mendocino Avenue, #503, Santa Rosa, CA 95401

Slater, Gavin: 524 Gardner Street, #83, El Cajon, CA 92020

Stahlhuth, Paul: 3599 Stockwood Way, El Dorado Hills, CA 95762

Sward, Edwin: 47 Beaver Street, Wocester, MA 01603

Turner, Eugene F.: 847 E. Main Street, San Jacinto, CA 92583

Warden, Dick: 5138 W. 136th Street, Hawthorne, CA 90250

Wilcox, Ralph: 10165 Fuerte Dr, La Mesa, CA 91941

Williams, Fred: 3643 Stettinius Ave., Cincinnati, OH 45208

Whitticar, Elliott: 800 Yardville Allentown Rd, Yardville, NJ 08620-9708
EWhitticar@NA2.US.ML.com

Witherspoon, Larry: 4260 W. 182nd Street, Torrance, CA 90504 Ssspoon@aol.com

Worsfold, H. Alfred: 111 Nyon Road, New Bern, NC 28562

Revill, C. Nelson: 6010 Tower Road, Grand Forks, BC VHO 1H5 CANADA
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du Trieu de Terdonck, Eric: Rue Grison, 19, B-7387 Angre, BELGIUM,

Bircher, Thomas: BUNDASTR, CH7260DAVOS-DORF, SWITZERLAND, bitanx@bluewin.ch

Schlegel, R.: 69 Valley Road, Dundas - Ontario L9H 5S4 CANADA,

Brochocki, Stefanie: 6 James Street, Napanee Ontario K7R 3E8 CANADA, sbrochocki@yahoo.com

Brochocki, Stefan: 297 Preising Street, St. Eustache Quebec J7R 2X3 CANADA

Nickel, Dr. Karl L.E.: Schlierbergstraße 88, D-79100 Freiberg i. Br., GERMANY

Selinger, Peter: Landschreiberstr. 21, D-70619 Stuttgart-Sillenbuch, GERMANY,
peter.f.selinger@t-online.de

Storck, Dipl.Ing., Rudolf: Bruckmeierweg 2, 82041 Deisenhofen, GERMANY

Stadler, Reinhold: Karl-Theodor-Ftr. 25, D-85757 Karisfeld GERMANY, Mw40200@mucweb.de

Gale', Ferdinando: Via Marconi 10, 2883 BAVENO VB, ITALY

CAVALLO, Giorgio: V. Vespucci 3, 56125 Pisa ITALY, giorgio.cavallo@studenti.ing.uni

Christen, Markus: Hertigaessli 4, CH-3800 Matten b. Inerlaken, SWITZERLAND, mark.christen@gmx.ch

Goncalves, Artur M.: RUA DO PINHEIRO, 507, 4445-561 Ermesinde, PORTUGAL

An Overview of Composite Design Properties, by Alex Kozloff, as 
presented at the TWITT Meeting 3/19/94.  Includes pamphlet of charts 
and graphs on composite characteristics, and audio cassette tape of 
Alex’s presentation explaining the material. 
 Cost:  $5.00 postage paid 
  Add:  $1.50 for foreign postage 
      --------------------------------------------------------------------------------------- 

 
VHS of Paul MacCready’s presentation on March 21,1998, covering 
his experiences with flying wings and how flying wings occur in nature. 
 Tape includes Aerovironment’s “Doing More With Much Less”, and 
the presentations by Rudy Opitz, Dez George-Falvy and Jim Marske at 
the 1997 Flying Wing Symposiums at Harris Hill, plus some other 
miscellaneous “stuff”. 
 Cost:  $8.00 postage paid in US 
  Add:  $2.00 for foreign postage 
      -------------------------------------------------------------------------------------- 
VHS of Robert Hoey’s presentation on November 20, 1999, covering 
his group’s experimentation with radio controlled bird models being 
used to explore the control and performance parameters of birds.  
Tape comes with a complete set of the overhead slides used in the 
presentation. 
 Cost :  $10.00 postage paid in US 
     $15.00 foreign orders 
     -------------------------------------------------------------------------------------- 

NURFLUGEL 
"Flying Wing" 
by Dr. Reimar Horten & Peter Selinger 

 
 350 illustrations  
 German & English text  
 Limited number of the "flying wing bible" available  
 Cost: $49.00 plus $4 shipping and handling  
 
 SCOTT    flycow@aol.com 
 12582 Luthern Church Road  
 Lovettsville, VA 20189    Sole U.S. Distributor 
------------------------------------------------------------------------------------ 
 

Tailless Aircraft in Theory and Practice 
      By Karl Nickel and Michael Wohlfahrt 

 
498 pages, hardback, photos, charts, graphs, illus., references. 
Nickel and Wohlfahrt are mathematicians at the University of Freiburg 
 
 in Germany who have steeped themselves in aerodynamic theory and 
practice, creating this definitive work explaining the mysteries of 

tailless aircraft flight.  For many years, Nickel was a close associate of 
the Horten brothers, renowned for their revolutionary tailless designs.  
The text has been translated from the German Schwanzlose 
Flugzeuge (1990, Birkhauser Verlag, Basel) by test pilot Captain Eric 
M. Brown, RN.  Alive with enthusiasm and academic precision, this 
book will appeal to both amateurs and professional aerodynamicists. 
     Contents:  Introduction; Aerodynamic Basic Principles; Stability; 
Control; Flight Characteristics; Design of Sweptback Flying Wings - 
Optimization, Fundamentals, and Special Problems; Hanggliders; 
Flying Models; Fables, Misjudgments and Prejudices, Fairy Tales and 
Myths, and; Discussion of Representative Tailless Aircraft. 
     Order #94-2(9991)  (ISBN 1-56347-094-2) from: 
 
AIAA    1-800-682-AIAA 
1801 Alexander Bell Drive, Suite 500 
Reston, WA 20191-4344  USA 
Members:  $59.95  Non-Members:  $79.95 
     *Outside the US, Canada & South America, order from: Edward 
Arnold (Publishers), a division of Hodder Headline PLC,  338 Euston 
Road, London NW1 3 BH (ISBN 0 340 61402 1). 
 
 

 
 


