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PRESIDENT'S CORNER

T he good news for this month is that my ISP has
worked out a deal with Excite@Home to extend
service coverage through February 2002. By

that time the ISP assures its users that they will
have alternate services up and running and everyone
transferred to the new service. This will probably mean
a new URL address for e-mail and the website and |
will communicate that change as widely as possible
when it occurs. SO if you have trouble getting a hold
of me or viewing the website, please give it a little time
and keep using a search engine to find us again.

| would like to thank Norm Masters and Chuck Bixel
for their input | used in this month’s newsletter. Both
pieces came at just the right time and contained
enough material to fill a lot of pages. | hope you enjoy
their insights into these respective areas of aviation.

| would also like to thank Bill Hinote for donating a
copy of his videotape he took of the N9M taxiing and
flying at Chino. Bill came all the from Atascadero, CA
to attend the meeting, which is a long way and we
appreciate his effort.

At the time | am writing this | don’t know if | have
been able to get the technical problems with the print
shop worked out. If you have good quality pictures,
then we hit on the solution. If not, then we are still
struggling to overcome the formatting issues between
Word 97 and 2000. This has become a battle between
man (me) and machine (the Ricoh copier) and | have
vowed to win.

| hope everyone marked their calendar for this
month’s meeting. This is a very interesting concept
model and we should get a good insight as to it's
design philosophy and what the team has learned so
far from flight testing. The break will feature Krispy
Kreme donuts so don’t miss this one.

ity
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PROGRAM

e are looking forward to hearing all about the
Altrostratus 1/5 scale concept model being tested
by Gary Fogel and Chris Silva. Gary will be
bringing the model for everyone to see and give us
a good slide show on the design and construction of this
unique looking flying wing.

This is a very good program to kick off the New Year and
| hope as many of you as possible will be able to make it.
Don’t forget we are going to have Krispy Kremes for the

break.

LETTERS TO THE
EDITOR

November 30, 2001

TWITT:
ince Stefanie Brochocki mentioned my ideas
concerning dynamic stall and superstall and how
these two phenomena may explain some of the
observed slow flight behavior of the BKB-1, | thought it
might be appropriate to elaborate on these lift modes. I've
included a few drawings to help with visualization.

Figure 1 show's CL and CD up to 80 degrees. To the left
of the shaded band labeled "Unstable range" is the range of
AoA at which planes normally operate. Most planes lose
some degree of pitch and roll control after the stall (at the left
edge of the unstable rang of AoA) and some have lost
elevator authority completely. If the plane has a large
enough static margin the nose should fall back down on it's
own and start the stall recovery automatically but some
planforms develop a strong nose up pitching moment when
stalled and this moment may overpower the elevator. This is
especially true of planes with excessively large strakes. This
pitch-up can be quite abrupt and when it happens the pilot
very quickly finds himself on the right hand side of the graph,
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in the AoA range of bluff-body aerodynamics. Note that after
the stall lift drops to about a third of steady state CLmax,
then starts rising again until, at about 45 degrees, it peak's at
2/3 CLmax. Some planes that have been pushed onto this
second lift peak have gotten stuck in an uncontroll-able deep
stall while others have regained pitch and roll authority after a
sufficiently high AoA was achieved >30 degrees. | believe
that the BKB-1 was one of these other airplanes, however,
bluff body lift is not what Witold Kasper was describing. He
believed the wing was generating a stable leading edge
vortex, which stayed attached throughout the descent. On
the other hand, bluff-body lift involves the shedding of
vortices alternately from the leading edge and the trailing
edge.
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Figure 1

"But wait", | hear you say, "that doesn't account for the
phenomenally high CL figures that I've seen in some of the
reports!" Well most of the published papers are from
journalists who probably misquoted and 3.17 is the highest
number that | know was from Kasper. That's pretty good for
a wing without any high lift features but not astonishing.
However CL=3 is still a lot higher than the second lift peak,
so where does that number come from? | think there are two
phenomena that may explain the high CL observations
without invoking new aerodynamics. The first is simply
dynamic stall. | came to this conclusion after reading a
statement in one of Kasper's papers that said, "it could hover
for eleven seconds". | don't believe for one second that the
BKB-1 hovered at all but in a dynamic stall the lift and drag
may have worked together to bring the glider nearly to a stop
and the time window is about right.

Secondly, as illustrated in figure 2. If the plane is flying on
the second lift peak (with alpha=45) and the airfoil reference
line is held horizontal, the resultant of the lift and drag vectors
assuming L/D=1 is exactly opposed to gravity. Of course, |
don't know what the lift to drag ratio of the BKB-1 was at high
AoA, but the point is that the resultant is always larger than
the lift and, since the objective here is a steep but slow
descent, one wonders if a large drag component might
actually help. In fact, the
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Free Flight modelers have been using a dethermalizing
technique that involves kicking the elevator to an angle
nearly perpendicular to the plane's longitudinal axis.
Apparently this causes the model to descend nearly vertically
with the fuselage in a horizontal attitude (just like Kasper
described the BKB's "mush mode"). Some time ago NASA
modified a Schweizer 1-36 sailplane to do just that, as
reported in "NASA-TP-3022". The Schweizer's rate of
descent was 4,000 feet per minute, which isn't even in the
same ballpark as Kasper's observation of 200 fpm. Although
| believe the BKB-1 was probably more efficient than the 1-36
in this flight regime, | don't think the difference could have
been that big. From what I've heard elsewhere I'd guess that
the BKB's sink rate during superstall was between 600 and
1,000 fpm.
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Figure 3

So, to get to the point, | think Kasper's claims were
based on faulty observations and exaggerations. Both
dynamic stall and the second lift peak had been identified
before Kasper received his engineering education so he
must have been aware of these other possible explanations
for the observed phenomena but chose to advance a
hypothesis that hasn't led to reproducible experiments. Of
course this is just my opinion. Stefanie still has a lot of
people to track down and interview before she will decide
who has the real story. As far as I'm concerned, that's what
makes her a better researcher than Witold Kasper or me.
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ABOVE: Norm Masters relaxing at the TWITT hanger
after a day of touring San Diego.

(ed. — | would like to thank Norm for his analysis and the fact
that he provided it electronically, which made my job of
including it in the newsletter so much easier. | am sure there
are others who may disagree with Norm’s views and we
certainly would like to hear from you.)

December 18, 2001

(ed. — The following was submitted by Chuck Bixel on Flat
Airfoil Flight Characteristics. If you have any comments or
opposing viewpoints, please write us so they can be shared

with everyone.)
l \ machines. | recently savored the feelings of being
rewarded for my lifetime devotion and a little proud of
hopefully discovering an unusual aerodynamic design
concept that fulfills some of the less understood theories of
flight. | believe, the standardization of aircraft designs while,
unconditionally required for worldwide operations and
manufacturing, has become a detriment to free thought and
wonderment of the mysteries of flight. To unravel and
understand a differing concept of flight with practical
applications is fulfilling. As simply as I'm able, I'd like to tell of
my experiences with flat/ symmetrical airfoils and non
standard wing shapes leading up to my findings.

A couple of decades back the, (60 Minutes TV show),
produced a presumably humorous fill in story about a young
millionaire. He had invested about five grand to compile and
publish a book on how to make folded paper gliders. One
year later, he had become a millionaire. Our
TV program illustrated some of the designs and showing him
in a plush high rise office flying his paper gliders. Proof that,
with a little ingenuity, thought, and risk, the get rich
opportunities still abound. | had bought his book as, I'm sure
a lot of us did.

Surprisingly, two weeks later, the young entrepreneur was
back on the, (60 Minutes TV show). 60 Minutes reported

3

s an old retired military and commercial aviator, aero-
marine designer, and itinerant lover of winged flying
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they had never received such an enormous mail response
from any program they had ever produced.

Most inquiries were about, how and why, the small paper
gliders could be so stable and efficient in both, upright and
inverted flight, (always returning to level flight no matter how
badly launched). Also, why didn't some modern aircraft use
the designs? I'm sorry to say it but no one could answer that
question. The show had interviewed an engineer from
NASA, who had honestly admitted not knowing the answer.
They also had interviewed a senior aeronautical engineer
assigned to Wright Patterson AFB. He bumbled on, saying
that he thought it had something to do with the double layer
of folded paper on the underside of the glider's wings. He
exhibited a small standard airfoil aircraft model with a
notched out portion of the under wings surface, (speed
boat/pontoon stepped hull form type or somebody forgot to
install the flaps on), for illustration. | built a small styro-foam
glider model as illustrated and promptly found out, the under
wing notches only degraded the model gliders flight
performance.

Copying the paper glider wing profiles, | cut three different
large glider wings from one-inch thick styro-foam sheets.
These larger wing area gliders had lengths up to eight-ft. and
wing spans of four-ft., six-ft, and eight feet. We played with

|

the gliders on and off for weeks, experimenting and fine
tuning their balance and rudder areas. Trying to better
understand the nature of their unusual flight characteristics.
We (mostly old military and airline pilot friends) were able to
fine balance the gliders until, very little or no pitch control or
elevator trim control was needed for safe flight.

We determined;

1. The properly balanced flat airfoil tail less (no elevator)
paper glider type wing profile designs flight characteristics
and performance were roughly identical upright or inverted.

2. FLAT AIRFOIL FLIGHT CHARACTERISTICS

The Low and very Low Aspect Ratio Flat Airfoil Gliders Lift
performance does not increase or decrease with airspeed
changes like standard airfoil wings. Catapult launched at very
high relative speeds the gliders flew perfectly straight and
level tracks. The gliders slowly increasing their initial minimal
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flight angles as they decelerated, compensating for the
decreasing flight speeds loss of lift efficiency. The paper
glider type, flat airfoil wing profiles characteristically produce
only the minimal lift required for level flight over their full
speed range. When launched at a fifteen to twenty degree
climb angles the gliders flew straight tracks while
decelerating to their normal glide speeds where, the flight
angles smoothly decreased to their typical glide angles and
they glided back to the surface. Higher launch angles (45 +
deg.) produced typical stall characteristics, generally followed
by high angle dives back to the surface. When the gliders
stall recovery nose down angle was minus fifteen degrees or
more it would remain at that nose down angle accelerating
until contacting the surface. At stall recovery angles less
than minus fifteen degrees the gliders normally corrected
their decent angles for normal glide performance. The
normally slower glide speed characteristics and flight
efficiency (glide ratios) of these large flat airfoil design gliders
appeared to be as high as, and maybe even a little higher,
than standard high performance R/C model sail planes. The
largest foam glider built with the lowest wing loading
exhibited some not before seen stall characteristic. This
model, when launched at a fifteen to twenty degree nose
high angle, would decelerate along this track angle until it
fully stopped in mid air. It then slowly flew/slid backwards
downhill for about six feet while the nose gently lowered to its
preferred glide angle, reversed direction again, resuming
normal forward gliding flight. This lightweight foam models
glide speed was unusually slow,

(about five mph), reminding one of floating balloons or a
gliding butterflies flight, just wobbling along reacting to the
mixing light air currents. Adding lead weights to the gliders
CG position produced compensating glide and stall air speed
increases.

3. Reviewing my old 1948 airfoil catalogs, | searched for any
major differences between the Cambered and Symmetrical
airfoil flight performance data. | first discovered a number of
symmetrical airfoils so thin there was no reason not to call
them flat airfoils. | remembered that, back in those days they
taught us to never use flat airfoils in our designs. | don't recall
the exact reasons however, | do recall that Flat Airfoils were
only supposed to be used as a standard base line for
determining cambered airfoil wind tunnel lift and drag data.
Reviewing the airfoils as types, it was evident that the
majority had nearly matching Lift/ Drag curves and values.
The values essentially being relative to their airfoil thickness
ratio. The typical cambered airfoils normal flight angle range
is from -4 degrees to +12 degrees while, the flat airfoils flight
angle range is from +0 degrees to around +27 degrees. The
cambered airfoils most efficient flight angle is in the one to
two degree flight range and the flat airfoils best flight angle is
always close to four degrees.

Comparing both airfoil types with, the same thickness
ratios, the flat/symmetrical airfoil’s Lift/Drag values exceed
the cambered airfoil’'s values by nearly ten percent. Many of
the cataloged symmetrical airfoils reviewed had much lower
thickness ratios than the cambered airfoils. Comparing a
thinner (5 %) flat/ symmetrical airfoil to a standard (12 %)
thickness ratio standard airfoil indicated a marked
improvement in its
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cruise flight efficiency. The main difference between the two
airfoils is their reversed Aerodynamic Center of Lift (CP)
travel directions and response characteristics. | don’t
pretend to understand why their CP travel directions are
reversed however, this is the major defining difference in
their general flight characteristics. The typical cambered
airfoils CP travel ranges are from near 20% to 100% of its
wing chord. Traveling full aft rapidly as the airspeed
increases above design cruise values and the Angle of
Attack decreases to minus values. The low Aspect Ratio
cambered airfoil, with a larger wing chord, produces
correspondingly increased CP travel distance and reaction
forces, greatly increasing the pitch up or pitch down forces at
its performance envelopes minimum and maximum
airspeeds.

Low AR (short wing spans with large wing chords)
cambered airfoil designs require larger tail control surfaces,
and or longer tail moment arms to control the CP’s increased
forces and travel distances. The flat airfoil charts show its CP
travel characteristics are reversed to the standard airfoils.
The flat airfoil CP remaining nearly stationary (slowly
creeping aft) from high speed to normal cruise flight angles.
During slow speed high angle (+ 15 to + 26 deg.) flight the
CP rapidly moves aft to reduce the angle of attack and resist
stalls. The reversed CP travel direction and differing flight
reaction characteristics are the primary reasons, all flat airfoil

aircraft posses strong level flight stabilizing characteristics.
Notes:

a. Standard airfoil catalogs only report wind tunnel
performance data for small model wings with Aspect Ratios
of 6 to 8. (I would really love to see some charts for some
very low AR cambered and flat/symmetrical airfoil wings like
the paper glider and current wing-ground-effect (WIG)
designs). Why you may ask? It appears that a near perfect
flight leveling aerodynamic balance control may exist
between, the FLAT AIRFOILS reversed CP travel, and some
very low AR. wing planform/layout designs.
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b. The barely flying light and ultra-light aircraft have such low
airspeed envelopes that the cambered airfoil CP travel
problems may barely exist.
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proportionally improves its already exceptional flight stability.
The increased CP travel distances produce flight

25 AR. 33 AR.

CG C6.

D AR.

CG.

By 7
s Pt

<A 33AR.

/

o X 9 AR

25X e e—33 X — ™

DOUBLE-WING,

FLAT AIRFOIL WAVE RIDER DESIGN
Aspect Ratio Variation from, .25 to .5
USA PATENT #* 5,105,898 C. BIXEL

™ 250X 405X ™

4. WING IN GROUND EFFECT FLIGHT PROGRAMS

The past and current concepts of shortening the wing span
and increasing the wing chord of standard airfoil WIG aircraft
designs has yet, to improve the aircraft’s flight efficiency in or
out of WIG flight. The WIG aircraft's increased pitch
sensitivity, loss in flight efficiency, and the

HOVERCRAFT GROUND EFFECTVEHICLES
HULL LENGTHS, 25 FT. TO 300 FT, NORMAL GEOPERATING SPEEDS 50 TO 200 KTS.
FLAT AIRFOIL DOUBLEWING WAYERIDER FLIGHTS TABILITY WITH HIGH EFFIGIENGY NORMAL FLIGHT GHARAG TERISTIGS
SAFEGE FLIGHT ALTITUDES FIVE TO TEN TIMES HIGHER THAN GAMBERED AIRFOIL WIGs
WING AREAS FIVE TO TEN TIMES THAT OF NORMAL AND WIG AIRGRAFT, FOLD UP WINGS FOR DOGKING AND § TORAGE
HYBRID ZERO DRAFT, HOVERGRAFT PLANING PONTOON SEAFLANE DESIGN TESTED FOR ROUGH WATER OPERATIONS
SGALE MODELS | FLIGHT, WIND TUNNEL AND, WATER TANK TESTED. US. PATENT #5105 898, bixel@hvb gulfnet

Military Assault
obviously dangerous low-level flight altitudes required leaves
few WIG aircraft crash free to have normal life spans.
Doubling the wing chords length proportionally doubles its
CP travel distance requiring, greatly increased area
horizontal tail/canard high drag pitch control surfaces and
longer not shorter tail moment control arms. How-ever,
increasing a flat airfoils wing chord five to eight times

leveling forces of sufficient strength to maintain

established GE flight angles that produce WIG wave rider
flight, allowing hands off WIG flight control. Some current flat
airfoil WIG designs have increased wing/lifting body design
layouts with, up to ten times the effective wing area of the
short wing span WIG modified standard aircraft wing area
and airfoil designs. The larger wing areas produce
proportionally increased aerodynamic lift and increased

[ETTTIT]
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volume GE reaction cushions. The increased volume and
depth of the GE cushion allows WIG flight altitudes ten times
higher than any current WIG designs. Only the very low AR
flat airfoil WIG designs have produced WIG aircraft capable
carrying many times the volume and weight of our largest
modern cargo aircraft. The design has the operational
probability of only requiring half the aerodynamic lift required
for normal flight when riding on the GE cushion. Unlike, most

6
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pervious WIG modified standard aircraft designs that
produce only a very small speed envelope (sweet spot) for
GE flight. The flat airfoil’s

DOUBLE-WING

BOEING BLENDED WING-
NORTHROP GRUMAN SST-
DOUBLE-WING RELATIVE

Naorthrop-Gruman. Avaition Week, 27, Sept 1699 CARGO CARRY CAPACITIES

GE performance extends over its full air speed range. The
increased wing area, lighter structured, and reduced wing
area loading, flat airfoil designs also provide increased
normal flight altitudes, flight efficiencies, and lower take off
speeds. The Double-Wing Lifting body WIG designs
performance is similar to most Flying Wing designs. Like the
Flying Wing it is all lift but without the aerodynamic Lift/Drag
consequences from the wings span wise twist designs, and
high speed flight limitations. The Double-Wing Lifting Body
design is fully capable of going into more economical true
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December 19, 2001

Hello All who are part of TWITT:

y name is Maziar Sefidan. | am a Mechanical
M Engineer at UCSD (University of California San

Diego). | am also a member of AIAA. As a student

and member of AIAA, | (as well as a good number of
other students) have entered the AIAA sponsored
Design/Build/Fly competition. This is our third year entering
the competition, and we have done fairly well the last two
years. This year, as a challenge to ourselves, we are building
two planes for the competition. We have started the
construction of the first plane, however we are still designing
plane #2. We wanted to explore our options in the FLYING
WING area. From your website | gather that you guys know
quite a bit about flying wings. What | wanted to ask you
(anybody who is interested in helping us out) is if we can
possibly come to one of your meetings or get together with
one of you and ask you a few questions regarding the
feasibility of designing a flying wing aircraft. Thank you very
much for your time.

Maziar Sefidan
msefidan@ucsd.edu

(ed. — | responded to Maz and let him know he was welcome
to the meeting and to come by the hanger at any time and
discuss flying wings with Bob or anyone else who might be
around at the time. | got the following back from him and we
look forward to meeting him and assisting his team with their

flight to over fly landmasses for

access to inland rivers and lakes.

WING IN GROUND EFFECT FLIGHT GROUND CLEARANCE ALTITUDES BY TYPE

5. The design concepts for
symmetrical airfoil Delta and Double
Delta larger wing area high altitude
Mach Il and Mach Il reconnaissance
and airline aircraft are well
established. These aircraft while
being, super fast, are undeniably not
efficient. They use their tremendous
power and increased wing area to W
reach exceedingly high altitudes and
flight speeds. However imagine,
how much more flight efficient a
lighter structured, non-pressurized
WIG SEAPLANE with ten times the
lift capacity of the worlds largest
standard aircraft could be if it

1,173, wing chord, GE effect
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produced half the aerodynamic lift | | — T——
required for normal flight from its

COPY RIGHTED DESIGRS, 1, JAN. 1995

Ground Effect reactions.

project if we can.)

Thank you very much for you response. | was quite happy to
hear back from you in such a quick time span. I'm very
much interested in coming and talking to you and

anybody else in your club. I'm the project manager for the
team this year along with Josh Adams jaadams@ucsd.edu .
The flying wing is a big consider-ation for us, particularly
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because of the fact that other flying wings at the competition
last year had much difficulties. We feel, however, that a
flying wing, designed properly, can meet and even beat our
expectations. Unfortunately, because of the upcoming
holidays, | will be out of town for a short while, but upon my
and Josh's return, | will come down to the hanger to meet
TWITT.

Thanks again for your time and interest.

November 30, 2001

TWITT:
H * | am Carl Trautvetter, the guy who asked you about
I the status of the Bill Horton / Hughes Law suit
concerning the patents of the "flying wing/car" and if
the plans and specs are available. You indicated that you
might have your contacts name and address. If you do could
you forward the info to me?

Secondly, who would have dimensional and materials
plans for some of the Horton Flying Wing planes and might
they be available? Also what is the status of the Terry Baxter
concepts as pictured in the December 1999 TWITT
Newsletter?

Thanks in advance.

Carl W Trautvetter
mersea2@cox.com

(ed. — First of all | need to apologize to Carl for not
remembering his name as the person who asked the group
for information concerning the Horton design (Bill Horton’s
Wingless vs. Horten’s famous aircraft). | put Carl in touch
with Russ Eckre who has a lot of information on Horton and
the status of his Wingless project. Carl later told me he was
meeting with Russ and it looked like he was going to get
some of the information he needed. Carl also noted that his
white paper on this subject had been approved by
SPAWARS and now includes a small reference to TWITT as
a source of information for the paper. We thank Carl for the
inclusion and wish him good luck with the proposal. We may
be able to hear more about it later depending on how it is
classified during the remaining parts of the review process.)

November 25, 2001
TWITT:

was given this site to help me find the CG of any given

delta, but I didn't see anything about that. Do you have a

formula that is in plain English that | could use. I've been
playing around with coroplast models. So far I've built 3
complete planes and one fuse out of the stuff. Now I'd like to
try a delta so | need to know how to figure the CG. Any help
will be appreciated.

R.C. Nutt
BatmanDLB@aol.com

JANUARY 2002

(ed. — | didn’t have an answer for him in our archives so does
anyone out there no of a quick and easy way to determine

the CG of a delta wing? You can write to us and we will pass
it along or send him an e-mail direct — if you do include us as
an addressee so we can add the information to our archives.)

November 28, 2001

TWITT:

make one of those flying-wing models, but now | can't

find the website. The URL in the models section of the

TWITT website doesn't connect me even though there's
a picture of the egg-carton model at the link to tempt me.
Can you help??

I finally got around to getting a foamie egg carton to

Thanks,
Bill Hinote

(ed. - As | went back and looked at the website, | see where
the confusion may be. There are two links indicated in the
text, but the real link to the actual construction article is on
the picture of the glider. | passed this along to Bill and hope
that he has now had success in constructing one. For those
of you interested the site is:
http://www.eecs.umich.edu/mathscience/funexperiments/flyin
gwing.html)

BKB-1 Paper Glider

hen | set up the BKB Paper Glider page on the

website, | also included a hit counter to see how many

people visited the site. The counter is now at 410 so
there has been a lot of interest in the page. However, | have
not heard back from anyone on how well the model worked
for those who took on the task of actually building one.

So if you are one of the 410 and you built one, please let
us know how it turned out. If everyone had a good time with
it and it flew well, then perhaps Pat would do one of a Marske
or Backstrom glider for more fun.

Looking forward to hearing from some of you.
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AVAILABLE PLANS &
REFERENCE MATERIAL

Now Available: Tailless Aircraft Bibliography
Edition 1-f

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

This book is spiral bound in plain black vinyl. By far the largest
ever of its kind - a unique source of hardcore information.

Prices: $40.00 US and $50.00 for Europe and $56.00 for Australia
and the Far East (checks payable on US bank)

Serge Krauss, Jr.

3114 Edgehill Road
Cleveland Hts., OH 44118
(216) 321-5743
skrauss@earthlink.net

Tailless Tale, by Dr. Ing. Ferdinando Gale'

Consists of 268 pages filled with line drawings, tables and a
corresponding English text. It is directed towards modelers, but
contains information suitable for amateur full size builders. Price is
$38.

On The Wing...the book, by Bill and Bunny Kuhiman
(B%) A compilation of their monthly column that appears in RCSD.
Many of the areas have been expanded and it includes coding for
several computer programs to determine twist and stability. Priced
at US$28.00.

On the ‘Wing...the book, Volume 2. Contains “On the ‘Wing..”
articles from January 1993 through 1997. 234 pages of technical
and non-technical articles on the wide variety of topics of interest to
enthusiasts of tailless configurations. Priced at US $28.00,
packaging and postage included.

Prices include packaging and postage to any destination
worldwide. Washington residents must add 7.6% sales tax.

All these are available from:
B? Streamlines bsquared@halcyon.com
P.O. Box 976

Olalla, WA 98359-0976  http://www.halcyon.com/bsquared/

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

JANUARY 2002

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

34795 Camino Capistrano
Capistrano Beach, CA 92624
brucecarl@juno.com
(949) 496-5191
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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 32+
hours of material).
Cost:
Add:

$8.00 postage paid
$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 Al Bower's September 16, 2000 presentation on the
“Blended-Wing-Body: Design Challenges for the 21° Century.”
This package includes copies of the 16 overhead slides Al used so
you won'’t have to squint at the TV screen. This is a good overview
of the problems with developing a whole new design concept.

Cost: $10.00 postage paid

Add: $ 2.00 for foreign postage

Audio tape of Bruce Carmichael's presentation on Laminar
Aircraft Odyssey - 1883 to 1995. This is a historical review of the
various pieces of theory and experimental proof that have led to
significantly improved performance of aircraft. The emphasis is
upon extending the amount of laminar flow on aircraft surfaces.
This is the same presentation he gave to the 1995 EAA
Conference in Oshkosh.

Cost: $5.00 postage paid
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Overhead slides add: $2.00

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:

Add:

$8.00 postage paid
$2.00 for foreign postage

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

Audio tapes of presentations by Don Mitchell at the September
1991 SHA Western Workshop, Tehachapi, CA (1 cassette), and
his March 1992 presentation at a regular TWITT meeting (2
cassettes). These cover his life and times developing flying wing
aircraft in his own words.

Cost: $3.50 (1 cass.) postage paid
$4.50 (2 cass.) 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

Paper on Performance Analysis of the Horten IV Flying Wing, by
Dezso Gyorgyfalvy, as presented at the VIII Congress of
O.S.T.LV,, KéIln, Germany, June 1960, published by The
Aerophysics Department, Mississippi State University. Contains 13
page narrative discussing results of performance measurements,
analysis of drag components, profile drag, parasite drag, the drag
polar, the maximum lift coefficient, and possible performance

improvements.
Cost: $5.00 postage paid
Add: $1.50 for foreign postage
NURFLUGEL
"Flying Wing"

by Dr. Reimar Horten & Peter Selinger

JANUARY 2002

350 illustrations
German & English text
Limited number of the "flying wing bible" available

$49.00 plus $4 shipping and handling

SCOTT
12582 Luthern Church Road
Lovettsville, VA 20189

flycow@aol.com Sole U.S. Distributor

Zing Wings - 5 rubber launched foam flying wings models
ranging in wing span from 12” to 24”. These models fold in
half for launch and then snap back to full span upon reaching
the apex of the flight. They are fully timmed and can be set
to fly different patterns.

Cost: 2-4 $2.50ea+ $3.20 S&H
(Price slightly lower for larger quantities)
Zing Wings WWWw.zingwing.com
P. O. Box 489

Enumclaw, WA 98022 info@zingwing.com

Tailless Aircraft in Theory and Practice

By Karl Nickel and Michael Wohlfahrt

498 pages,
references.

hardback, photos, charts, graphs, illus.,,

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

1801 Alexander Bell Drive, Suite 500

Reston, WA 20191-4344 USA

1-800-682-AlAA

Members: $59.95 Non-Members: $79.95
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*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).

FLYING WING
SALES

BLUEPRINTS - Available for the Mitchell Wing Model U-2
Superwing Experimental motor glider and the B-10 Ultralight
motor glider. These two aircraft were designed by Don
Mitchell and are considered by many to be the finest flying
wing airplanes available. The complete drawings, which
include instructions, constructions photos and a flight manual
cost $140, postage paid. Add $15 for foreign shipping.

U.S. Pacific

892 Jenevein Avenue
San Bruno, CA 94066
http://home.earthlink.net/~mitchellwing/

(650) 583-3665
mitchellwing@earthlink.net

The A-10/T-10 Mitchell Wing motor gliders are well-proven
designs, ready to fly, with an aluminum clad wing giving
aerodynamic cleanliness. These are fully trailerable, with
flight instruction provided in a T-10 by a C.F.. Major
components are available for the homebuilder. Information
pack for $10. For more information contact:

Ameri Planes Inc.
c/o Larry Smith
P.O. Box 150
Winterset, |IA 50273

COMPANION AVIATION
PUBLICATIONS

SAILPLANE HOMEBUILDERS ASSOCIATION

The purpose of SHA is to foster progress in sailplane design
and construction which will produce the highest return in
performance and safety for a given investment by the builder.
They encourage innovation and builder coop-eration as a
means of achieving their goal.

Membership Dues: (payable in U.S. currency)

United States  $21 /yr
Canada $26 /yr
So/Cntrl Amer. $36 /yr
Europe $41 Iyr
Pacific Rim $46 /yr

U.S. Students  $15 /yr
(includes 6 issues of SAILPLANE BUILDER)

JANUARY 2002

Make checks payable to: Sailplane Homebuilders
Association, & mail to Secretary-Treasurer, 21100 Angel
Street, Tehachapi, CA 93561.

THE AUSTRALIAN HOMEBUILT
SAILPLANE ASSOCIATION

This is the newsletter for the homebuilders group in
Australia. It is 8-11 pages and appears to be published the
first month of each quarter. It contains sections on mail,
shop talk, technicalities, and tips and hints. For more
information about subscription, contact:

James Garay
3 Magnolia Avenue
Kings Park, Victoria, 3021
Australia
. ___________________________________________________________________________|]

bt Eadin canteslies
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THE JOURNAL FOR R/C SOARING ENTHUSIASTS

Monthly Journal for RC soaring
enthusiasts focusing on technical,
construction techniques, and glider
design since 1984.

Sample copy: $2.50. One year
subscription: $30, U.S.A., check or
money order only. (Texas residents
please add $1.52 tax.)

R/C Soaring Digest
P.O. Box 2108, Wylie, TX 75098-2108
(972) 442-3910
RCSDigest@aol.com
http://www.halcyon.com/bsquared/RCSD.html
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