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B Start
ZIHGER BY Bos Cook

HERE'S ANOTHER HAND-LAUNCHED GLIDER TO JOIN THE RAPIDLY GROWING
GAGGLE OF SIMILAR SAILPLANES, | MET Bos AT THE WRAM sHow 1N WHITE
PLains, New YorRk BACK IN FEBRUARY..,AND WE HAD A GOOD OPPORTUNITY
To 'SHOOT THE BREEZE' FOR AWHILE. BOB HAS SOME VERY DEFINITE IDEAS
ABOUT SAILPLANE DESIGN AND PARTICULARLY CONTROLLABILITY, SO THIS
MONTH 1D LIKE TO PASS THEM ALONG TO YOU FOR WHAT THEY MAY BE WORTH,

THE GLIDER 1S BASED ON TRADITIONAL H.L. DIMENSIONS AND AIRFOIL
secTion (EppLER 387) BUT THE OBVIOUS DEPARTURE IS IN ITS 'FLAT' WING
AND AILERON CONTROL. CONVENTIONAL HAND-LAUNCHED GLIDERS ARE CONTROL-
LED BY ELEVATOR AND RUDDER...THE RESULT OF OLD IDEAS STEMMING FROM
FREE-FLIGHT DAYS AND THE ERA OF THE POLYHEDRAL WING. PLENTY OF STAB-
ILITY WAS NEEDED FOR FREE-FLIGHT MODELS, BUT - IN BoB'S OPINION -

IS NEITHER NECESSARY OR DESIRABLE FOR RC SOARING. IN FACT, THREE-AXIS
CONTROL 1S REQUIRED BY FULL-SIZE AIRCRAFT TO PROVIDE SMOOTH AND
EFFICIENT FLYING...SO THEY USE ATLERONS., THE USE OF RUDDER AND A POLY-
HEDRAL WING 1S A COMPROMISE FOR CONTROLLING A PLANE.

AILERON PLANES HAVE AN UNFOUNDED REPUTATION FOR BEING 'HARD TO FLY'
BUT, IF ANYTHING, THEY ARE IN FACT EASIER TO FLY AND CONTROL IS BETTER
AND MORE POSITIVE. YES, THEY DO HAVE A DIFFERENT 'FEEL’ BUT THIS IS
SOMETHING THAT ONE QUICKLY ACQUIRES. RUDDER TURNS ARE SOMEWHAT SLUG-
GISH AND DELAYED AS COMPARED TO AILERON TURNS...AND THERE ARE INHER-
ENT INEFFICIENCIES IN THE POLYHEDRAL WING, WHILE SOME WOULD ARGUE THAT
ATLERON CONTROL MAY ADD SOME EXCESS WEIGHT AND UNNECESSARY COMPLICAT-
10NS, BOB FIRMLY BELIEVES THAT THE INCREASE IN EFFICIENCY 1S WELL
WORTH THE BOTHER.

Tue proToTYPE ZINGER HANDLED WITH SMOOTH RESPONSIVENESS. HIGH
LAUNCHES WERE POSSIBLE, AND THE GLIDE LONG AND FLAT. [T THERMALLED
NICELY, TOO, AND WAS A BREEZE TO FLY ON SLOPES IN LIGHT WINDS
AND- OFF THE HI-START. THE PROTOTYPE WAS DESTROYED ON A HEAVY-DUTY
HI-START (20 LB. PURL) WHEN THE WING BLEW UP. IT LOOKED AS IF A SHEAR
WEB GAVE OUT, LEADING TO SPAR FAILURE., THE WING WAS RE-DESIGNED WITH
SPRUCE SPARS AND BEEFED-UP SHEAR WEBBING,

A uN1QUE FEATURE oF ZINGER 1S THE UNIQUE 'STEP' IN THE FUSELAGE
WHICH TAKES THE PLACE OF THE USUAL FINGER HOLE AS AN AID TO LAUNCHING.
BoB REALIZED THAT A LOT OF GUYS CAN'T GET THEIR 'FAT’ FINGERS INTO
A SMALL HOLE IN A SLIM FUSELAGE OF A H.L. GLIDER, SO HE MADE THE
"STEPPED' FUSELAGE TO ELIMINATE THE PROBLEM...GIVING ZINGER A poD-
AND-BOOM LOOK. THE SLOPE VERSION OF ZINGER (wHIcH BOB BROUGHT TO THE
WRAM SHOW) HAS THE SAME BASIC DESIGN, BUT IS BEEFED UP FOR FULL SLOPE
AEROBATICS WITH ITS THREE-AXIS CONTROL AND (SLIGHTLY) HEAVIER STRUCTURE.
THE WING IS BALSA-SHEETED FOAM CORE; THE FUSELAGE 1§ HEAVY.-BALSA WITH
OPTIONAL USE OF FIBERGLASS ON THE NOSE SECTION, AND THE TAIL SECTION
IS SOLID BALSA SHEET. BOTH VERSIONS REQUIRE A MICRO RADIO SYSTEM WITH
THREE CHANNELS AND A 250 MAH BATTERY PACK.

You cAN wRITE To Bos AT 311 Dover STReev, Sarem, NJ 07801,

Happy SoARING, o

OLYMPIC UNLIMITED.vvesvsronnsannansansescCHUCK HOLLAND

HERE'S AN ORIGINAL ARTICLE BY CHuck HotLranp FroM Corumia, S.C.
WHO SAYS THAT THIS SAILPLANE HAS BEEN VERY SUCCESSFUL IN HIS BEGIN-
NING CONTEST SEASONS, AND HAS BEEN RESPONSIBLE FOR NUMEROUS TROPHIES.
Because of 1Ts success, CHUCK HAS BEEN RELUCTANT TO MOVE ON UP TO A
WINDSONG FOR A COUPLE OF YEARS.. .50 LET'S SEE WHAT HE HAS TO SAY.

"EVERY EXPERIENCED SAILPLANE PILOT 1S ASKED SOONER OR LATER
‘WHAT 1S THE BEST SAILPLANE TO START OUT WITH?' My ANSWER WOULD BE
ArrTRONICS' OLyMPIA [] FOR TRAINING AND LEARNING TO FLY, BUT WHEN |
AM ASKED ABOUT THE BEST FIRST CONTEST SAILPLANE, MY ANSWER HAS TG BE
THE OLYMPIC UNLIMITED. THis 1S A SIMPLE MODIFIED SHIP THAT EVEN THE
BEGINNER WILL FIND EASY TO CONSTRUCT, AND IN HIS FIRST CONTEST HE CAN
JUST ABOUT DOUBLE HIS FLIGHT SCORE OVER ANY OTHER BEGINNER'S SAILPLANE!

“THERE ARE SEVERAL REASONS TO MoDIFY (THE OLymeic I1) To THE Un-
LIMITED CLASS: MOST CONTESTS ARE CLASS A SANCTIONED EVENTS WHICH
GROUP 2-METER, STANDARD, AND UNLIMITED SAILPLANES IN THE SAME EVENTS,
WITH THE ONLY SEPARATION BEING 'SPORTSMAN' AND 'EXPERT’ DIVISIONS.
SAILPLANES OF THE UNLIMITED CATEGORY ARE THE ONES THAT USUALLY PLACE
AND WIN IN THESE CONTESTS...SO IT MAKES SENSE TO USE A SAILPLANE THAT
TAKES ADVANTAGE OF THE BEST POSSIBLE PERFORMANCE,

MoDIFICATION

“THE CONSTRUCTION MODIFICATION INVOLVES JUST THE WING AND THE RUDDER.,
THE WING CENTER PANELS WERE EXTENDED JUST U4 BAYS EACH, WITH THE 18"
TIP PANELS REMAINING JUST AS IS, TO PRODUCE A WINGSPAN OF 119", Tue
ADDITIONAL MATERIALS COME FROM 48" LONG SPRUCE AND SPLICING THE SAME
$1Z8 TRAILING EDGE MATERIAL TO THE EXISTING KIT STOCK, THE SPOILERS
ARE EXTENDED OUTWARD 2 BAYS FURTHER THAN ON THE ORIGINAL PLANS, BUT
UNDER NO CIRCUMSTANCES SHOULD THEY BE OMITTED. CONTINUE THE SPAR WEBBING
ALL THE WAY TO THE WING TiP, THE ONLY OTHER MODIFICATION | MADE waS To
ADD AN ADDITIONAL WING ROD - WHICH WASN'T ABSOLUTELY NECESSARY - BUT
IT SAVES OCCASIONAL REPLACEMENT OF A BENT ROD. THE RUDDER IS EXTENDED
15" AT THE TRAILING EDGE, AND IS GIVEN THE SAME SHAPE AS THE ORIGINAL
MERELY BY DRAWING THE NEW EXTENDED LINE PARALLEL TO THE ORIGINAL ONE,
“THESE MODIFICATIONS DO NOT DETRACT IN ANY WAY FROM THE STABLE,
DOCILE FLYING CHARACTERISTICS OF THE ORIGINAL OrLympic II. THere arR NO
DIFFERENCES IN MODERATE-TO-HEAVY WINDS, BUT YOU WILL FIND SUBSTANTIAL
IMPROVEMENT IN ZERO-TO-LIGHT WIND CONDITIONS. BEWARE OF THis: THE
WING WILL FLUTTER IF YOU OVERSPEED ON RETURNING FROM HIGH ALTITUDES,
s0 | ALLOW MYSELF AN EXTRA MINUTE OR SO TO LOSE ALTITUDE DURING 10-
MINUTE DURATION EVENTS. WHEN BEGINNING SAILPLANE FLIERS USE THE OLYMPIC
UNLIMITED, THEIR FLIGHT TIMES AVERAGE ABOUT 2 MINUTES LONGER. WITH
MORE WING AREA AND A LOWER WING LOADING THE OLYMPIC UNLIMITED WILL FLY
FOREVER! COMBINED WITH A THERMAL SNIFFER, 10-MINUTE FLIGHTS ARE COMMON,”

Epitor’s NoTE:

ON SEVERAL SAILPLANES MODIFIED IN THIS MANNER | FOUND IT NECESSARY
TO BEEF UP THE WING STRUCTURE WITH HEAVIER SPARS AND ADDITIONAL WEBBING.
CHuck'S SUGGESTION OF AN EXTRA WING ROD TO SHARE THE EXTRA LOAD 1S A
GOOD ONE. IT IS ALSO DESIRABLE TO IMPROVE THE 'TORSION BOX' BY EXTENDING
LEADING EDGE SHEETING TO MAKE A LARGER D-TUBE WHERE POSSIBLE, AND/OR

USING SLIGHTLY HEAVIER SHEETING SUCH AS 3/32" 1INsTEAD OF 1/16” FOR EXAMPLE.



ARTIFICIAL INTELLIGENCE AND THE ROBOT SAILPLANE......PETER SCHUG

I MeT PeTER ScHue AT THE WRAM sHoWw, AND WE HAD A REALLY INTEREST-
ING CONVERSATION ON TOPICS RANGING FROM ASTRONOMY TO SOARING, AND A
PARTICULARLY INTERESTING DIVERSION TO COMPUTERS AND ARTIFICIAL INTELLI-
GENCE. PETER USES A MACINTOSH, AND HAS DONE SOME EXTREMELY ATTRACTIVE
GRAPHICS WITH IT WHICH SHOW UP ON HIS LETTERHEAD., ONE OF THE ITEMS HE
IS CURRENTLY WORKING ON 1S A DATABASE CONTAINING 44,000 $vars., His
COMPUTER WILL THEN. BE ABLE TO 'PROJECT' THESE STARS GRAPHICALLY TO
SHOW CONSTELLATIONS AS WELL AS INDIVIDUAL STARS OF MAGNITUDES RANGING
FROM NEGATIVE 5 To POSITIVE 8. A MERCATOR PROJECTION OF THE PLEIADES
(SEVEN SISTERS) BY COMPUTER AT 150X MAGNIFICATION 1S A TREAT, BELIEVE
ME. PETER HAS ALSO COMPOSED MUSIC ON THE COMPUTER AND HAS PROGRAMMED
ALREADY EXISTING MUSIC INTO IT AS WELL, TAILORING THE PROGRAM TO ACHIEVE
DESIRED NUANCES, THE FOLLOWING ARTICLE IS AN EXCERPT AND A DESRIPTION
FROM A LONGER ARTICLE WHICH AWAITS PUBLICATION, AND RCSD USES 1T WITH
PETER'S EXPRESS PERMISSION, FOR WHICH | AM GRATEFUL.

“SOARING 1S LARGELY AN ALGORITHMIC TASK. IT CONSISTS OF CLEARLY DE-
FINABLE ELEMENTS EACH OF WHICH CAN BE HANDLED BY A SMALL PROGRAM DEDI-~
CATED TO A SPECIFIC TASK. THE 'INTELLIGENCE' 1S A SUPERVISORY PROGRAM
THAT DECIDES WHAT THE CURRENT TASK 1S, FOR AN INTELLIGENT SAILPLANE,

AN OVERALL TASK LIKE FREE DISTANCE IN SOME DIRECTION IS GIVEN AS A GOAL.
THE PLANE IS LAUNCHED,AND IT GLIDES AROUND LOOKING FOR LIFT. AS SOON AS
IT FINDS SOM, THE SUPERVISOR JUMPS TO A CENTERING SUBROUTINE AND, IF
THE PROGRAMMER HAS DONE HIS JOB WELL, THE PLANE RIDES THE THERMAL., (I'M
NOT GOING TO EVEN THINK ABOUT WAVE' OR RIDGE LIFT YET.)

"ON THE WAY UP, THE SUPERVISORY PROGRAM GATHERS RATE-OF-CLIMB DATA
VS. ALTITUDE AND DECIDES ON WHAT ALTITUDE TO QUIT THE THERMAL AND HEAD
OFF ON COURSE. THERE 1S ALSO AN ALTITUDE AT WHICH TO SERIOUSLY LOOK FOR
A THERMAL, AND ALGORITHMS TO HANDLE SPEED CHANGES THROUGH LIFT AND SINK
WHILE ON COURSE,

“NoT TO BE FORGOTTEN IS THE HUMAN SUPERVISOR. HIS TASK 1S TO WATCH
THE SAILPLANE, ADVISE THE ONBOARD COMPUTER OF POSITION SO IT CAN UPDATE
ITS DEAD RECKONING, AND - IN CASE OF TROUBLE - EITHER ADVISE THE COMPUTER
OR TOTALLY OVERRIDE IT WITH A CONVENTIONAL RC TRANSMITTER.

"WITH GYROS AN OVER-THE-COUNTER ITEM AND THE THERMIC SNIFFLER
AVAILABLE, PLUS SOLID-STATE DEVICES THAT CAN PERFORM THE FUNCTION OF
ALTIMETERS, THERE IS NOT A LOT THAT WOULD HAVE TO BE BUILT TOTALLY FROM
SCRATCH TO MAKE SUCH A SAILPLANE. | ENVISION IT AS A STUDENT PROJECT IN
COMPUTER SCIENCE, BUT MY DAYDREAMS INCLUDE CONTESTS WITH FREE DISTANCE,
GOAL (POSSIBLY TO A RADIO BEACON), AND MAYBE EVEN TRIANGULAR EVENTS
WITH SCORE REDUCTION FOR NUMBER OF BITS SENT AND 'HARD CONTROL.'
(BARRING TIME SPENT LANDING, SINCE THE PROBLEM OF SELF-LANDING ROBOT
COULD BE AS COMPLEX AS EVERYTHING ELSE PUT TOGETHER.){THOUGH IT WOULD
MAKE AN INTERESTING CATEGORY ITSELF,..HMMM...A COUPLE OF THOSE POLAROID
RANGING DEVICES ANGLED OUT AT ABOUT 30 DEGREES AND DOWN ABOUT 10 DEGREES.,,
HMMM. . .YEAH, TWO OF THEM SO YOU COULD SENSE YAW OR CROSSWIND CONDITIONS,
GOT TO THINK ABOUT THAT,) OF COURSE THINGS LIKE THAT COULDN'T BE DONE
WITHOUT THE FAA (UNLESS THE EQUIPMENT WAS GOOD ENOUGH TO FLY CROSS-
COUNTRY WITHOUT GOING OVER 500 FEET,) THERE Is ALSO THE IDEA OF SOME-
THING CAPABLE OF DOING THE FAl TYPE STUFF ALL ON ITS OWN IF THE MARKERS,

Q

ARTIFICIAL INTELLIGENCE (CONTINUED)...

PYLONS OR WHATEVER THEY USE (I AM NOT COMPETITION ORIENTED) COULD BE
SENSED BY THE AIRCRAFT,

"] DESCRIBED BUILDING THE SYSTEM A LITTLE AT A TIME STARTING WITH
A PURE R/C SAILPLANE, AND TELEMETERING THE SENSORY DATA DOWN AND DISPLAY-
ING IT ON A COMPUTER SCREEN. THEN THE GROUND-BASED COMPUTER WOULD BE
LINKED TO THE SAILPLANE USING DIRECT JOYSTICK INPUT, TRANSMITTING A
DIGITAL SIGNAL TO AN ONBOARD COMPUTER WHICH CONVERTS THE DIGITAL SIGNAL
TO PULSE WIDTH (WITH A NORMAL TRANSMITTER TO OVERRIDE). FOLLOWING THAT,
A SOFTWARE AUTOPILOT WOULD BE PROGRAMMED IN THE GROUND-BASED COMPUTER
USING TELEMETERED INFORMATION INFO FROM THE SAILPLANE. THUS, BY STAGES,
THE WHOLE PROJECT COULD BE BUILT GRADUALLY, WITH A LOT OF FLYING MIXED
IN"

EDITOR'S COMMENTS:

IT's INTERESTING TO SPECULATE ABOUT. THESE POSSIBILITIES, AND - IN
FACT - SOME OF THE WORK HAS ALREADY BEEN ACCOMPLISHED. FOR EXAMPLE, THE
LEM was caAPABLE OF SEMI-AUTOMATIC OR FULLY-AUTOMATIC DESCENT AND LANDING
ON THE MOON'S SURFACE, ALTHOUGH THE 'PILOT' DID USE MANUAL CONTROL FOR
FINAL DESCENT AND TOUCH DOWN...MAINLY TO AVOID CRATERS AND TERRAIN THAT
WAS TOO UNEVEN TO SUPPORT A LEM PROPERLY FOR LATER LIFT-OFF.

ONE HAS ONLY TO LOOK AT THE REMOTELY-CONTROLLED ‘DRONES’ WITH TV
GUIDANCE (AS USED BY THE ISRAELIS IN THE BEKAA VALLEY) OR AT THE ‘SMART'
BOMBS USED ELSEWHERE., TO VISUALIZE SOME OF THE POSSIBILITIES.

ONE OF THE MORE INTERESTING PROGRAMS AVAILABLE TODAY 1S FLIGHT Simu-
LATOR, WHICH AFFORDS A REAL-TIME MODE, WHEREBY A PILOT CAN"'FLY' A
TYPICAL LIGHT AIRCRAFT TO ANY ONE OF SEVERAL AIRPORTS., VISUAL REFERENCES
ARE GIVEN WITH THE CAPABILITY OF SIDE-LOOK-FORWARD-LOOK, OR REAR-LOOK,
AS WELL 1S 'BIRD'S-EYE VIEW' FROM ABOVE, COMPLETE ENGINE, RADIO, AND
FLIGHT INSTRUMENT OUTPUT IS AVAILABLE TO THE 'PILOT’ AND THROTTLE RE-
SPONSE, CLIMB, DESCENT, TURN, AND EVEN CRASH INFORMATION 1S MOST REAL-
ISTIC. ,

IF THAT KIND OF SOFTWARE 1S CURRENTLY AVAILABLE, THEN IT WOULD BE
POSSIBLE (IF NOT SIMPLE) TO INTEGRATE DIGITAL INFORMATION DERIVED
FROM ON-BOARD MEASURING AND SENSING EQUIPMENT WITH THE SOFTWARE...JUST
LIKE JOYSTICK INFORMATION 1S INTEGRATED WITH IT IN THE SIMULATOR. |
BELIEVE THAT PETER'S 'VISION' OF THE FUTURE 1S NOT AS FAR OFF AS HE
BELIEVES. FOR EXAMPLE, THERE ARE SEVERAL CROSS-COUNTRY SOARING SIMU-
LATED PROGRAMS AVAILABLE FOR FULL-SIZE SAILPLANES, AND I HAVE EVEN
HEARD OF ONE AVAILABLE FOR RC MODEL SAILPLANES. WITH THE ADVENT OF 32-
BIT MICROPROCESSORS ON CHIPS, AND 128K In RAM TAKING UP VERY LITTLE
SPACE, THERE IS EVERY REASON TO BELIEVE THAT AN ONBOARD COMPUTER FOR
A REASONABLY SIZED SAILPLANE IS NOT OUT OF THE QUESTION. PERMAPS A
COMPLICATED FLIGHT PROGRAM WOULD REQUIRE OVER A MEG OF RAM, BUT THAT
IS NOT IMPOSSIBLE, EITHER,

| GUESS THE QUESTION THEN BECOMES “WHO" AND "WHEN", RATHER THAN "IF."
SeveraL RCSD READERS HAVE INDICATED AN INTEREST IN THIS KIND OF THING,
AND HAVE BEEN WORKING ON IT FOR SOME TIME. LeT’s DO IT!
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HoWw TO MAKE WING SEAT CUT-OUT IN A FIBERGLASS FUSELAGE...MIcHAEL Bame

(THIS ARTICLE WAS TAKEN FROM THE SAN FERNANDO VALLEY SILENT FLYER, NEWS- WING cuT-ouT (CONTINUED)....

LETTER OF THE CLUB BEARING THE SAME NAME IN CALIFORNIA.,.APRIL 1985). “P{ ACE YOUR CARDBOARD TEMPLATE ON THE FUSELAGE LINING UP THE NOTCH
Mixe BAME HAS BEEN INVOLVED WITH SOARING FOR A LONG TIME AND IS WELL AND THE LINE 'B’ WITH THE REFERENCE LINE AND THE. LINE GOING THROUGH THE
KNOWN TO MOST OF US FOR HIS NOVEL AIRFOILS AND HIS MIRAGE SAILPLANE. LEADING EDGE WITH THE LEADING EDGE MARK ON THE FUSELAGE. USING A SHARP
IN THIS ARTICLE, HE CONTRIBUTES MIGHTILY TO THE SOLUTION OF A PROBLEM PENCIL, TRACE THE CUT-OUT OUTLINE OUTLINE ONTO THE FUSELAGE, INCLUDE
THAT HAS BUGGED ME FOR A LONG TIME, AND OTHERS, T00, I’M SuRe. WITH THE VERTICAL LINE AT THE LEADING EDGE AND THE 45-DEGREE LINE AT THE
THANKS, THEREFORE, WE PUBLISH MIKE'S CONTRIBUTION,,..ED1TOR. TRAILING EDGE (SEE FIGURE 4).

TRACE CURVE ONTO “TAPE

"NoTe: IT IS ASSUMED THAT YOUR FUSELAGE HAS MOLDED-IN REFERENCE —

LINES, BUT THE TECHNIQUE CAN BE APPLIED TO OTHER FUSELAGES AS WELL. ___//;;Bx‘?EFEKENCE
LINE S

“START BY TAKING A FULL-SIZE DRAWING OF THE ROOT AIRFOIL OF YOUR
WING AND TRANSFERRING IT TO SOME CARD STOCK {INCLUDE THE CHORD LINE).

CEMARK FIGURE 4
DECIDE HOW MUCH INCIDENCE YOUR WING WILL HAVE AND DRAW A LINE (LINE ‘A%)
THROUGH THE -TRAILING EDGE OF THE AIRFOIL DRAWING THAT 1S AT THE SAME T “REPZAT FOR THE OTHER SIDE OF THE FUSELAGE AFTER TRANSFERRING LINE
INCIDENCE ANGLE BELOW THE CHORD LINE. GENERALLY, THE WING WILL HAVE ‘ ‘B’ TO THE OTHER SIDE OF THE TEMPLATE., CONNECT THE VERTICAL AND 45-
FROM 1% DEGREES TO 4 DEGREES POSITIVE INCIDENCE DEGREE LINES ACROSS THE TOP OF THE FUSELAGE. NoTE: THE U5-DEGREE LINE
INCIPENCE ANGLE WILL LOOK STRAIGHT WHEN VIEWED FROM THE SIDE; USE THIS FACT TO HELP
\ CORD LinE ‘-] LINE otk YOU WHEN YOU SKETCH THE LINE ACROSS THE FUSELAGE.
A — “THE CUT-OUT CAN BE MADE WITH AN X-ACTO KNIFE, A MOTO-TOOL WITH A
L“* FIGURE 1 l ROTARY SAW BLADE, OR WITH A SMALL FINE-TOOTH SAW. IF YOU USE AN X-ACTo
"DRAW A LINE PERPENDICULAR TO THE LINE ‘A’ THAT PASSES THROUGH THE KNIFE, FIRST MAKE SEVERAL PASSES OVER THE LINE, THEN PUSH THE POINT
LEADING EDGE, AND ANOTHER THAT PASSES THROUGH THE TRAILING EDGE (SEE THROUGH AT ONE END OF THE CUT-OUT USING A ROCKING MOTION IN THE DIRECT-
F1eure 1) . DECIDE HOW HIGH UP ON THE FUSELAGE THE WING WILL BE MOUNT- ION OF THE CUT. USING THE SAME ROCKING MOTION AND SOME PRESSURE IN THE
ED. AND MEASURE THE DISTANCE FROM THE TRAILING EDGE TO THE REFERENCE DIRECTION OF THE CUT, 'NIBBLE' YOUR WAY ALONG THE LINE. ONCE YOU HAVE THE
LINE. DRAW LINE ‘B’ PARALLEL To LINE ‘A’ AND BELOW LINE ‘A’ BY THE CUT STARTED, YOU CAN ALSO USE THE X-ACTO SAW TO COMPLETE THE CUT. IF
DISTANCE YOU JUST MEASURED FROM THE TRAILING EDGE T THE REFERENCE LINE. YOU USE THE MOTO TOOL, BE CAREFUL THAT THE BLADE DOES NOT SLIP AND RUN

———— - - - = = — = ALONG THE surface., WITH ALL MEHTODS, KEEP YOUR HANDS OUT OF THE WAY OF
| THE BLADES, Nove: IT 1S EASIER TO USE THE 'NIBBLING' METHOD TO GO
AROUND TrE LEADING EDGE CURVE. SAVE THE PIECE YOU CUT OUT SO YOU CAN USE

IT FOR THE WING FAIRING PIECES.
5 “CLEAN UP THE CUT WITH A SANDING BLOCK AND PLACE THE WING IN THE
LINE A CORD Line <////——7 1 CUT-OUT TO CHECK THE FIT. SAND THE CUT-OUT AS NECESSARY TO GET A GOOD
T T e TR S I FIT TO THE WING AND TO MAKE THE WING SIT PERPENDICULAR TO THE FIN.
LINE B | INCIDENCE "AFTER YOU HAVE YOUR WING MOUNT LONE, MOUNT THE WING AND USE A TIN
i SNIP TO TRIM THE CUT-QUT PIECE FOR THE WING FAIRINGS.”
c - ‘ MIKe BAME HAS GONE TO AUSTRALIA AS A MEMBER oF THE USA FAI-F3s
UT OUT THE TEMPLATE AS SHOWN IN FIGURE 2. NoTe THE U5-DEGREE CUT AT l TEAM, HE IS NOT AVAILABLE AT THIS TIME, THEREFORE, TO GET PERMISSION

THE TRAILING EDGE AND THE NOTCH AT THE LOWER LEFT CORNER,

“COVER THE AREA OF THE FUSELAGE THAT WILL BE CUT OUT WITH MASKING
TAPE, PLACE THE FIRST PIECE OF TAPE ON EACH SIDE SUCH THAT THE LOWER
EDGE OF THE TAPE IS EVEN WITH THE REFERENCE LINE, MAKE A MARK SHOWING HOW
FAR BACK THE LEADING EDGE OF THE WING WILL BE ON THE FUSELAGE, THEN

ADD ANOTHER SMALL PIECE OF TAPE BELOW THE REFERENCE LINE AND EXTEND THE
LEADING EDGE MARK ONTO THIS PIECF oF TAPE, {See Figune 3),

TO USE HIS ARTICLE. By THE TIME HE 1S BACK, | WILL BE GONE AND THE
ARTICLE WILL BE AT THE PRINTERS, RCSD SINCERELY HOPES THAT MIKE WILL
APPROVE OF THE USE OF HIS ORIGINAL MATERIAL IN THIS MANNER...AS AN
AID TO ALL OF THOSE WHO HAVE STRUGGLED SO HARD TO GET A GOOD WING-TO-
FUSELAGE FIT, WITHOUT SUCCESS., THANKS AGAIN, MIKE, AND THE BEST OF
SUCCESS IN YOUR “DowN-UNDER ADVENTURE."

You sHouLD ALSO KNow THAT Mike’'s Crus, THE SAN FERNANDO VALLEY
SILENT FLIERS, 1S ONE OF THE MOST INNOVATIVE CLUBS IN THE WORLD,
HAVING DEVELOPED A GREAT MANY SOARING 'FIRSTS' OVER THE YEARS. THE

MASKING TAPE

el

——

T

TFusE REFERENCE USE OF "THICK’ AIRFOILS FOR RC SAILPLANES, SUPER WINCHES, CROSS-COUNTRY
(S} 5]

— i ' - RACES, DISTANCE RECORDS, METHODS AND SYSTEMS FOR PERFORMANCE EVALUATION,
4‘ FIGURE S AND DOZENS MORe. RCSD saLutes SFVSF, 5




'How 10’ BUILD BETTER SAILPLANES.....STAN Watson, S.0.A.R.

STAN WATSON HARDLY NEEDS AN INTRODUCTION To RC GLIDER PILOTS
BECAUSE HIS ACHIEVEMENTS ARE SO WELL KNOWN, BRIEFLY, STAN APPROACHES
RC SOARING WITH KNOWLEDGE, DEDICATION AND INGENUITY...NOT TO MENTION
PERSISTENCE AND ENGINEERING THOROUGHNESS. His PEGASUS DESIGNS ARE
FAMOUS FOR THEIR PERFORMANCE AND CROSS-COUNTRY ACHIEVEMENTS. IN THIS
ARTICLE, STAN GIVES US SOME INSIGHTS INTO BUILDING AND DESIGNING...
ALL OF WHICH BEAR THE UNMISTAKEABLE STAMP OF EXPERIENCE AND AUTHORITY.
ORIGINALLY APPEARING IN SOARING FLIGHT-NEWSLETTER oF S,0.A.R., WE
TAKE PLEASURE IN ACKNOWLEDGING THIS CONTRIBUTION BY STAN AND HIS FELLOW
S.0.A.R. MEMBERS.

“ORIGINAL DESIGNS, 'PARTS' METHOD & OTHER_EXPERIMENTS

“AFTER THE MODELER HAS BEEN IN THE SAILPLANE GAME FOR SEVERAL YEARS,
HE BEGINS TO ACCUMULATE 'PARTS.' THESE ARE COMPONENTS, USUALLY DAMAGED,
OF ALL THE MODELS HE HAS MADE TO DATE THAT WERE TOO GOOD TO THROW AWAY,
A WING HERE, A FUSELAGE THERE, IT ALL ADDS UP,

“TH1s KIND oF ORIGINAL DESIGNING HAS AN OLD AND HONORABLE HISTORY,
I'LL BET THE WRIGHT BROTHERS HAD A LOT OF OLD GLIDER PARTS THAT JUST
NATURALLY FOUND THEIR WAY INTO THE ORIGINAL FLYER. AND vou WW-1I His-
TORIANS MAY KNOW ABOUT THE DC-2%, coMPOSED oF A DC-3 AND A SALVAGED HALF
OF A WING FROM A DC-2, 'WHATEVER WORKS’ IS THE MOTTO HERE, AND THERE IS
A LOT TO LEARN IN THE DOING,

"I'vE seeN soMe ‘OLYDRIFTERS’ MADE UP OF WINGS FROM A WINDRIFTER
AND FUSELAGE/TAIL FROM THE OLympic II. Have never seen A WinoLympic,
COME TO THINK OF IT. (THIS MAY MEAN THAT THE'WEAK LINKS' ON THOSE TwO
KI1TS ARE THE OLY-I1 WING AND THE WINDRIFTER FUSELAGE, COME TO THINK OF
IT.) (NOTE: THE VIEWS ARE THE AUTHOR'S AND NOT NECESSARILY RCSD’s.. ., JHG)

“You'LL SEE LONGER WINGS OF THE ORIGINAL CHORD LENGTH GRAFTED ONTO
A SHORTER FUSELAGE. THIS IS THE WAY You GET 100" STANDARD-CLASS MODELS
FROM 2-METER K1TS, ANb 120" UNLIMITED CLASS MODELS FROM STANDARDS,

WHAT YoU MAY IMPLY FROM THIS IS THAT THE TAIL FEATHERS ON MOST KITS ARE
PROBABLY SUITED FOR A'LARGER, LONGER-SPAN MODEL, AND THIS IS THE TRUTH.
KIT MANUFACTURERS USUALLY WANT TO GUARANTEE SUCCESS FOR THE BUILDER AND
THEREFORE ‘BUILD IN' EXTRA STABILITY. YOU CANNOT TAKE THIS FOR GRANTED:
FOR INSTANCE, THE OLY-I] FUSELAGE LOOKS ABIT SHORT TO ME FOR MODELS OF
MUCH GREATER SPAN, BUT JOHN DINEEN FLEW A ‘STRETCHED' OLY WITH AN EXTRA
PIECE OF CENTER SECTION ABOUT 20 INCHES LONG (SEE ARTICLE THIS ISSUE...
JHG) AND 1T was A REAL FLOATER, IF YOU TRY THIS YOURSELF, INCLUDE Di-
HEDRAL IN THE 'CHEATER' SECTION. (PERSONALLY, 1'D LENGTHEN THE FUSELAGE
A BIT BEFORE | TRIED THIS, BUT IT WILL WORK. REMEMBER TO USE LOTS OF
WASHSUT IN THE WING TIPS, JUST TO BE SAFE RATHER THAN SORRY.)

"You'LL SEE ORIGINAL WINGS ON KIT FUSELAGES AND TAILS. FINALLY, THEe
MODELER HAS GOTTEN ENOUGH CONFIDENCE TO BUILD AN ORIGINAL WING, TO PER-
HAPS TRY FOR MORE PERFORMANCE OR STRENGTH.

"MaJor MIsTAKES: SHARP LEADING EDGES AND THINNER WINGS. ALl vou'LL
e;r,ls A HEADACHE, SHARP STALLS, TIP STALLS, 'KNIFE-EDGE' PERFORMANCE,
AND PARTS LEFT OVER THAT YOU'LL NEVER WANT TO USE AGAIN (BUT MAY B
WILLING TO SELL TO SOMEONE WHO HASN'T LEARNED YET!)

—

~"

STAN WATSON ON DESIGN (CONTINUED)

"GooD IDEAS: BUILD NEW TAILFEATHERS WITH A SYMMETRICAL AIRFOIL, THE BEST
8EING THE MACA 0009. Tuis mMeans 9% THICK WHEN COMPARED TO A CHORD LENGTH.
YoU COULD ALSO ELIMINATE THE 'AERODYNAMIC BALANCE' ON THE RUDDER AND
JUST CONTINUE THE FIN POST ALL THE WAY TO THE TOP. MAKE 1T STRONG ENOUGH
TO SURVIVE A FLIP ON LANDING...YOU'LL BE A LOT HAPPIER IN THE LONG RUN.
SHARPEN THE TRAILING EDGES (RUDDER AND STAB) BY GRAFTING ON 1/8" x 1/4"
SPRUCE STRIP, THEN RAZOR-PLANING IT TO A SHARP EDGE. REMEMBER, 'MAKE THE
LEADING EDGES BLUNT, AND THE TRAILING EDGES SHARP,

"WinG CHORDS ARE SOMETIMES INCREASED, PERHAPS IN AN ATTEMPT TO GET HIGH-
£R ON LAUNCHES. YOU SHOULD AVOID THIS: THE TAIL'MOMENT ARM'1S REDUCED,
IN TERMS OF % OF AVERAGE WING CHORD, AND THE GLIDE SLOPE SUFFERS, TO0O.

"EXPERIMENT WITH TURBULATOR STRING

* TURBULATOR STRIPS ARE THE NEAREST THING TO 'SOMETHING FOR NOTHING'
THAT YOU'LL FIND IN THE GLIDER GAME. THE CONCEPT GOES SOMETHING LIKE THIS!:
AT SLOW SPEEDS, SOMETIMES OUR SAILPLANES STALL BECAUSE THE AIR BREAKS
LOOSE FROM THE TOP OF THE WING. A 'LAMINAR SEPARATION' BUBBLE, WHICH
NATURALLY EXISTS OVER THE TOP FRONT OF THE WING, FINALLY BURSTS, AND
THE WING 'STALLS' (DRoPS). THE SEPARATION IS MOST NOTICEABLE WHEN WE TRY
TO SLOW DOWN A MODEL WHICH HAS A THIN, LOW-CAMBER PROFILE. EXAMPLES OF
THIS KIND OF WING ARE THE AQUILA GRANDE AND THE AQUOLA BUOLT WITH THE
MILLER MODIFICATIONS (RAISED LEADING EDGE, LESS CAMBER). THE EppLER 205
AND 103 AIRFOILS ARE IN THIS CATEGORY, IF USED ON LIGHT-WEIGHT MODELS.
WHEN THESE WINGS ARE FLOWN SLOWLY, AS IN LANDING OR THERMALLING, THEY
WILL SOMETIMES BE SEEx T STALL AT TIMES THAT ARE UNEXPECTED BY THE
FLIER WHO 1S USED TG WINDRIFTERS, PARAGONS, OR OTHER MODELS WITH THICK
WINGS AND BLUNT LIATINWEI CDGES,

W
4 I

S0 THAT THE STALL DOESN'T oOCCUR (KEEP THE
'REYNOLDS NUMBER' HIGH, THE ADVANCED TYPES SAY); 2) TRY A 'TURBULATOR
STRIP', SPECIFICALLY A STRIP OF 1/8” oR 3/32" TRIM TAPE LOCATED SPANWISE
AT ABOUT THE 20-257 PCINT OF THE CHORD BACK FROM THE LEADING EDGE. THIS
LOCATION 1S SHOWN GN SOME WIND TUNNEL TESTS FROM GERMANY TO DRAMATICALLY
IMPROVE PERFORMANCE AT Low sPeeDS (RN=40,000 1o 80,000) WHILE SHOWING
NO MEASURED INCREASE IN DRAG AT HIGHER sPEEDS (RN=150,000 AND ABOVE) ON
THE E193 AIRFOIL. THERE 1S NEVER A FREE RIDE, AND THERE MUST BE SOME
LOSSES, BUT | HAVEN'T BEEN ABLE TO SPOT THEM. EXPERIMENT WITH AND WITH-
QUT, ALTERNATE FLIGHTS AND SEE YOUR LANDING SCORES IMPROVE AS YOU ARE
ABLE TO 'HOVER' THE MODEL INTO LANDING WITH CONFIDENCE (AND NO SPOILERS).
REMEMBER YOUR 'OVERALL' FLIGHT PERFORMANCE WILL BE IMPROVED, EVEN WHEN
FLYING DISTANCE, SO YOU GAIN POINTS OVERALL. (NOTE: SOME AIRFOILS ARE
POORER WITH'TRIPS';1.E., TURBULATION!)

"DoN'T CONFUSE THIS APPROACH WITH THAT OF THE LIGHTLY-BUILT'FLOATER'
WING WITH 1/8” SQUARE 'TURBULATOR SPARS' ON THE TOP ERONT SURFACE.
THESE MODELS, PATTERNED AFTER OLD FREE-FLIGHT TYPES, ARE ESSENTIALLY DE-
SIGNED FOR A NARROW, LOW SPEED RANGE AND ARE BEST SUITED FOR DURATION
FLIGHTS UNDER LIGHT WIND CONDITIONS. THEIR DRAG RISES RAPIDLY WITH SPEED
AND THEY ARE NOT THE BEST BET FOR MODERN COMPETITION OR SPORT FLYING.
FINALLY: FOR ONLY MIGH SPEED YOU PROBABLY DON'T NEED TRIPS.
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this stuff as it involves fooling around with
Bob Dodgson’s state of the art multi-channel
system, As anyone who reads the US model press
knows, People have been re-inventing Bob's
wheel a lot lately- witness Al Doig's Pixysong
in the June RCM.

This drawing however does not attempt to mod
-ify any of the well thought out Dodgson kits
but just to utilize elements of thé mixing
devices which help make the Windsong, Camano
and Pixy such smooth flying sailplanes.

The basic coupler is a double pivot servo arm.
Sort of analogous to a human arm with the servo
being attached to the shoulder and a second pivot
at the elbow. By attaching control surfaces to
different points of the arm/wrist/sholder, various

M lever functions can work together to create a more

articulated control surface adjustment.

Tn the Dodgson system the rudder servo is
replaced by a aileron trim servo (spoileron)
which also allows camber reflexing for speed.
through a Du-Bro type mixer. The drawing shows
a rudder/aileron servo with the rudder P.R,
attached via coupler arm to a separate rudder
servo. This allows the pilot to input opposite
rudder with aileron or rudder only.The Flap/
elevator coupler are the basic "Der Devastator" E)
configuration with elevator trim adjustment on
flap deployment for smooth transition on landings.



HATsoN (coNTiINUED),..
WatsoN (CONTINUED)...

" HoMeWork: THE CLARK ‘Y’ FORNIA AND ON THE EAST COAST ARE BUILDING FOAM-WING, V-DIHEDRAL, AILERON
o1 YOUR FOME ' ULD BE FINDING THAT MORE AND MORE QUESTIONS VERSIONS OF THE SAGITTA ANC ARE CLEANING UP IN AMA conTEsTs (ca. 1981,..
As vou PRoiRESS' You S:S T0 ANSWER THESE FOR YOURSELF...ASK AROUND JHG) ESPECIALLY THOSE WHEN THE ELEMENTS ARE KICKING UP THEIR HEELS, AS
COME TO MIND. YOU SHOULD T ces
AND LOOK INTO THE 'LITERATURE'. THERE ARE LOTS OF BOOKS WRITTEN ON SAIL- THEYHSO HERE IN THESTlDNEST. OLv-11 wou -
PLANE DESIGN, BOTH AERODYNAMICS AND STRUCTURES, AND ON FLIGHT TECHNIQUE. 0, DRAW YODUR Vles...THE LY ; LD BE GOOD ngBRAwilﬁ oULD
NACA (NASA) sctlenTisTs DURING THE 20's aNp 30's TESTED LOTS OF AIRFOILS iOME OF THE MORE EXOTIC BIRDS. USE A 3-SIDED scaLE anD X . PAPER
AND FOUND MANY THAT ARE WELL SUITED FOR OUR KIND OF FLYING. THE OLD SO THAT 1T CAN BE PUBLISHED AND EASILY KEPT IN OUR NOTEBOOKS)...
v PECT LEARN HOW TO DRAW AIRFOILS FROM CO-ORDINATES. THIS JUST DEMANDS A
"CLARK Y' AIRFOIL IS ONE THAT EVEN NOW IS TALKED ABOUT WITH RES , \
UDED AS A 'BENCHMARK' 1N MODERN WIND-TUNNEL SHARP PENCIL AND A FEW MOMENTS OF THOUGHT. A CALCULATOR IS NOT NECESSARY
AND IT IS ALMOST ALWAVS 1HCL NHY7 BECAUSE 1T 1S A FINE CHOICE IN THE » BUT IS HELPFUL, AS IS A SCALE IN TENTHS OF l.NCHESa BUY A GOOD COMPASS
TESTS OF LOWZSPEED SECTIONS. ' 00). | ' WITH DEGREES AND HALF-DEGREES SHOWN., START THINKING OF DIHEDRAL IN TERMS
"CRITICAL’ ‘REGION IN wHicH wE FLY (RN From 50,000 to 150,000). IT may : e ‘ i o o
BE A BIT HIGHER IN DRAG THAN THE E205 or E193, BUT THE EXTRA THICKNESS ’ OF DEGREES, EOT gCHES;' IZ_EASY; USE > EGR;E EE’ DIHEDRAL. )
(11.77) GI1VES EXTRA LIFT STRENGTH. THIS AIRFOIL IS MUCH BETTER THAN THE POLYHEDRAL IS ALSO EASY: USE HU-DEGREE CENTERS, /-DEGREE TIPS FOR A TIP
: TO CENTER SPAN RATIO OF 3 To 5.
E205 or E193 1~ THE RanGE of 40,000 To 80,000 (AT ABOUT THE SPEEDS AN €
Ouy-I1 FLies on A peap C¢L (F .R'S LOTE. THE LIFT/DRAG CURVES SHOWN { MINE THEIR WING LOADINGS IN OUNCES PER SQUARE F0OT. CONTEMPORARY PRAC-
NEVER SEEN A TRUE LLARK Y, D;ZO I THERé IS SUFFICIENT INTEREST, TICE 1S HEADING MORE TOWARD 9 0Z./SQ.FT. LOADING WITH NO BALLAST, A FAR
[N THE ORTGINAL ATE OMITTED HE 'PRODUCE THEM IN A LATER ISSUE OR CRY FROM THE FLOATERS WE USED TO HAVE TO LOAD WITH LEAD TO PENETRATE.
;LEASE WRITE AND & WILL ElTH:E ig A FEW INTERESTED PARTIES...JHG) BUILD IN YOUR STRENGTH AND FORGET BALLAST, IF YOUR MODEL IS "CLEAN',
EROX THEM AND SEND THEM ALO ce .

UNDER MOST CONDITIONS (UP To 15 MPH winD). Use THE EppLER 193 anp 205

AIRFOILS,
//////’/”4_———k “CALCULATE YOUR STABILIZER AREAS AND DETERMINE THEIR PERCENTAGES OF

___ WING AREA. MODERN MODELS USE A BIT LONGER REAR FUSELAGES, AND ARE

e cRE-Y ALLFOIL ?EING TO HORIZONTAL STABILIZER AREAS OF 11212R1;;SS OF THE WING AREA,

E CAREFUL WITH THIS FGR SPORT FLYIN -
MOST MODELS SAID TO HAVE THIS AIRFOIL REALLY DON'T,..THE LOWER LEADING EASY, STABLE FLYING...JHG). 10 PE:csNi’I:sCOMMON xiEigzvislrgsAioion-
EDGE UPCURVE OR PHILLIPS ENTRY 1S USUALLY OMITTED FOR EASE OF BUILDING, FIGURATIONS, AND a7 SHOULD NOT BE TOO SMALL FOR A LONG-TAILED 'T'.
Too BAD, BECAUSE THAT IS ONE 'SECRET' TO THIS AIRFOIL'S EXCELLENT SPEED VERTICAL TAIL AREAS ARE ALSO TO BE CALCULATED AND COMPARED WITH THE WING
RANGE, AREA. ABOUT B% 15 okav. THE NACA 0009 AIRFOILS FOR BOTH STAB AND FIN-
"tore HoMWORK: 3-ViEWs AND DRAFTING RUDDER 1S FINE.”
MANY FINE MODELS ARE PRODUCED BY DESIGNERS WHO USE THEIR INTUITION

AND 'EYEBALL' RATHER THAN ELABORATE CALCULATIONS, OR WHO CONFIRM THEIR EDITOR'S COMMENTS :

FINDINGS BY CROSS CHECKING, THE POINT IS, YOU SHOULD DRAW YOUR MODELS

STAN WATSON DID A SERIES OF ARTICLES DURING 1981 For SOARING FLIGHT,
TO SCALE AND COMPARE THEM WITH OTHER SCALE DRAWINGS OF SUCCESSFUL

: AND THEY ARE GEMS FOR INFORMATION, CLARITY AND IMPACT. MosT oF THe
MODELS AND SEE IF YOU ARE IN THE 'BALL PARK', IN ALL THREE VIEWS, THIS THINGS HE TALKED ABOUT ARE STILL VERY TRUE. THERE 1S NO SUCH THING AS

METHOD ELIMNATES A LOT OF WASTED BALSA AND MONOKOTE, AND YOU WILL BE 'REVOLUTION’ IN AIRCRAFT DESIGN, BUT RATHER EVOLUTION; TRIAL-AND-ERROR
HAPPIER IN THE LONG RUN SINCE YOUR MODEL WILL BE MORE LIKELY THAN NOT DESIGN IS KNOWN AS EMPIRICAL DESIGN, AND OUT-AND-OUT COPYING OF A
T0 SUCCEED. SUCCESSFUL DESIGN IS NOT ONLY TOLERATED, BUT FREQUENTLY DONE. CONSIDER
“DON'T WORRY ABOUT BEING THOUGHT OF AS UNORIGINAL...THE MODELS ARE THAT SLIGHT ALTERATIONS OF WING, FUSELAGE AND TAIL SHAPE ARE NOT NEARLY
NOW IN A THIRD OR FOURTH GENERATION AND ARE BEGINNING TO LOOK ALIKE AS IMPORTANT AS THE LENGTHS, AREAS AND VOLUMES, THESE ARE THE BASICS
BECAUSE THE DESIGN OBJECTIVES ARE WELL KNOWN, RELATIVELY STABLE, AND THAT MAKE ONE DESIGN EQUIVALENT TO ANOTHER. IN REALLY SOPHISTICATED TERMS
ARE BEING MET I[N FINE STYLE BY LOTS OF DESIGNER-FLIERS WHO ARE UP ONE CAN ARGUE THAT WING PLANFORM SHAPE IS IMPORTANT (AS INDEED T IS)
AGAINST EACH OTHER IN MAN-ON-MAN COMPETITION FLYING, AND THAT SUBTLE CHANGES OF FUSELAGE PROFILE AND PLANVIEW SHAPE HAVE A

“THE MODELS WE SEE FOR AMA PRECISION DURATION CONTESTS, AND WHICH POWERFUL INFLUENCE ON DRAG...BUT FOR BEGINNERS, THE BASICS OF LENGTH,
ARE DESIGNED IN CALIFORNIA, TEND TO LOOK ALIKE - AS DO THE MODELS DE- AREA AND VOLUME ARE TO BE COPIED FROM SUCCESSFUL DESIGNS. SINCE THE
SIGNED FOR FAL coMPETETION, Bur THE FAl MODELS ARE BECOMING MORE COMMON: ORIGINAL ARTICLES WERE WRITTEN, DR, EPPLER HAS COME UP WITH SOME NEW
THEY ARE CLEANER, STRONGER, AND WILL DO BETTER IN WIND WITH NG BALLAST AIRFOILS THAT ARE EVEN BETTER THAN HIS EARLIER ONES. AMONG THE NEW
THAN THE AMA "GAS BAGS' WILL WITH BALLAST. AND, IF MADE WITH FOAM CORES, ONES 1S A STELLAR PERFORMER,,.THE E214., THIS WAS DESIGNED FOR USE WITH
THEY ARE QUICKLY BUILT, ESPECIALLY WHEN COMPARED WITH COMPLEX ’CROSS- FLAPS, BUT CAN BE USED WITHOUT THEM, T00, CONSIDER THIS AIRFOIL IN YOUR

]~() OVER' OR TRANSITIONAL MODELS SUCH AS THE SAGITTA. THE HOT SHOTS 1N CALI- OWN DESIGN, AS IT IS A WINNER. 11












