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158 Stawrt

TODAY 1S ONE OF THOSE DAYS THAT GLIDER PILOTS DREAM ABOUT ALL
WINTER LONG. BLUE SKY, SCARCELY ANY WIND, AND WARM TEMPERATURES...
ovER 50 DEGREES F IN THE SUN...WITH ONLY-A FEW INCHES OF SNOW RE-
MAINING ON THE GROUND, ONE OF THE FEW GOOD DAYS IN SEVERAL MONTHS
OF WAITING FOR A CHANCE TO FLY, AND GUESS WHAT - My BATTERIES WERE
NOT CHARGED! ACTUALLY, I CAN'T TRUTHFULLY SAY THAT. THE TRANSMITTER
PACK WAS CHARGED, BUT THE FLIGHT PACK WAS NOT. YESTERDAY, I TURNED-
ON THE FLIGHT PACK AND THE TRANSMITTER TO CHECK THEM OUT - YOU
KNOW, SORT OF MAKING SURE THEY WOULD BE READY FOR TODAY - BUT [ LEFT
THE FLIGHT PACK SWITCH ON 1nNsTEAD oF OFF, AND TURNED THE TRANSMITTER
OFF, THIS MORNING, WHEN | GOT TO THE FLYING FIELD (IT WAS EMPTY AND
DEVOID OF HUMAN HABITATION - UNUSUAL IN ITSELF) AND GOT READY TO FLY
THERE WAS NO JUICE LEFT IN THE FLIGHT PACK. LESSoN #1: ALWAYS CHECK
AND DOUBLE CHECK EVERYTHING SEVERAL TIMES. EACH SPRING | LEARN THIS
BITTER LESSON, AND EACH SPRING | VOW NEVER TO FORGET AGAIN,..BUT, AS
THIS HAS BEEN GOING ON FOR YEARS NOW, YOU CAN SEE THAT FALLIBILITY
SPRINGS ETERNAL IN MY BRAIN. NEVERTHELESS, WE DID HAVE A GOOD DAY,

My voune STUDENT, TY SAWYER (WHOSE DAD MANAGES THE LOCAL AIRPORT)
BROUGHT ALONG HIS AQUILA WITH FULLY CHARGED BATTERIES, AND WE HAD A
DOZEN OR SO GOOD FLIGHTS. TY MADE A cOUPLE OF LEVEL | LANDINGS, AND
GOT A FIVE-MINUTE THERMAL FLIGHT, SO HE'S ABOUT READY TO APPLY FOR
THE LSF Lever | certirFicaTte. ON THE OTHER SIDE OF THAT SAME COIN IS
A TOTAL WIPE-OUT. HERE'S HOW IT HAPPENED: TY BROUGHT HIS BaLsa USA
SWiZzZLE STICK, SO THAT HE COULD PRACTICE HIS LANDINGS AND TAKEOFFS
WITH POWER., THE SHIP HAD BEEN CRASHED AND REPAIRED BEFORE, AND WAS
PURRING NICELY ON ITS 0S Max 35, We MADE SEVERAL FLIGHTS FROM A PAIR
OF HOMEBUILT SKIS, AND THEY WORKED VERY WELL...ENABLING US TO TAKE
OFF, LAND, AND TAXI RIGHT BACK TO THE STARTING POINT. IT wAS THEN |
_SUGGESTED THAT TY ATTEMPT SOME AEROBATICS. HE HAD BEEN DOING WELL
WITH LOOPS AND STALL-TURNS. NOW IT WAS TIME FOR A ROLL. WELL, THE
ROLL WAS ABOUT 3/ COMPLETE WHEN CATASTROPHIC WING FAILURE OCCURRED
(AT THE REPAIRED AREA) AND OL' SWIZZLE AUGURED IN. EVEN THE SNOW
DIDN'T SAVE IT. ONE WING CAME FLOATING LAZILY DOWN LONG AFTER THE
MAIN PART HAD TERMINATED THE FLIGHT. FORTUNATELY, RADIO WAS SAVED,
BUT THE REST WAS TOO FAR GONE TO SAVE, EXCPET FOR THE ENGINE...AND
THAT NEEDS A NEW CARBURETOR. NEEDLESS TO SAY, THE INSTRUCTOR 1S GOING
" TO REPLACE THAT LOSS. [’'VE SEEN GLIDER CRASHES ALMOST AS BAD, SO WE
CAN'T BLAME THE POWER...YET | WONDER IF WE SHOULDN'T HAVE STUCK WITH °
THE SAILPLANE AFTER ALL?

FOR MORE INFORMATION ABOUT THE CARL GotpBERG MemoriaL One-DEsSIGN
SOARING CONTEST (MENTIONED IN A PREVIOUS 1SSUE) CONTACT BiiL FORREY,
CONTEST ORGANIZER, 5815 East LA Pauma, No. 281, Anaueim HiLis, CA
92807. TevepHone No. (714) 777-4514. ['ve BEEN INFORMED THAT PART OF
THE FEES WILL BE DONATED TO MEDICAL RESEARCH AT THE REQUEST OF CarL's
FAMILY, THE GENTLE LADY WILL BE THE SA1LPLANE USED- {OR THE ELECTRIC .
VERSION FOR THE ELECTRIC EVENT) AND THE WEST-CoAST, MiDWEST, EasT
COAST, AND SOUTH WILL HOST EVENTS ON AugusT 31, AND SEPTEMBER ‘1, 1985..,
THE SATURDAY AND SUNDAY of ‘LABOR DAY WEEKEND,

TELE-F, SAILPLANE ON THE COVER...A 'BREAKTHROUGH'?...

WITH THANKS TO SEAN WALBANK AND THE WHITE SHEET NEWSLETTER, | AM
PLEASED TO BRING YOU THE LATEST IN GERMAN SAILPLANE DESIGN FOR F3B., THE
SHIP IS THE JOINT PRODUCT OF DIETER PFEFFERKORN AND RALF DECKER, AND
FEATURES TELESCOPING WINGS! HERE'S WHAT THEY HAD TO SAY ABOUT IT:

“FOrR SOME YEARS RALF AND [ HAVE BEEN DISCUSSING VARIABLE WING GEO-
METRY FOR F3B MODELS. IN SPITE OF THE OBVIOUS ADVANTAGES THAT VARIABLE
WING GEOMETRICS WOULD HAVE, WE ARE WELL AWARE OF THE FACT THAT SUCH A
TYPE OF F3B MODEL MAY WELL BE TOO SOHISTICATED TO BE USED BOTH SAFELY
AND RELIABLY IN COMPETITION. THE CHALLENGE TO DEVELOP SUCH A PLANE, HOW-
EVER, WAS ENOUGH TO INITIATE OUR ATTEMPT TO REALIZE IT.

“IN THE BEGINNING THREE DIFFERENT CONCEPTS WERE CONSIDERED: 1, AN
OBLIQUE WING AS EXPERIMENTED WITH BY NASA FOR HIGH VELOCITIES UNDER M=1,
2, A FOWLER WING AS USED BY SEVERAL GROUPS (THE BRITISH'SIGMA', THE SWwiss
"ANG6’, THE 'SBLL’ oF THE AKAFLIEG BRAUNSCHWEIG, AND THE Mu27 Of THE
AxaFL1EG MUNCHEN., AND 3, THE TELESCOPING WING AS USED ON THE ‘FS29' oF
THE AKAFLIEG STUTTGART.

“ForR CONCEPT NUMBER 1, | MADE SOME FREE-FLIGHT STUDIES AND IT WAS
MY FAVOURITE BECAUSE 1T WOULD HAVE BEEN THE EASIEST TO ENGINEER, UN-
FORTUNATELY, WE ALSO REALIZED THAT SUCH A PLANE FOR R/C WOULD HAVE BEEN
ALMOST UNCONTROLLABLE AS 1T WOULD HAVE BEEN IMPOSSIBLE TO JUDGE FLIGHT
DIRECTION WHEN THE WING IS TOLTED....CONCEPT NUMBER 2 WAS REJECTED BECAUSE
WE FELT THAT NO RELIABLE DATA IS AVAILABLE ON THE PERFORMANCE OF FOWLER
PROFILES IN THE REGION OF REYNOLDS NUMBERS WE WOULD NEED,

"BECAUSE OF THE REASONS ABOVE, WE FOCUSSED OUR DISCUSSIONS ON THE
TELESCOPIC WING, ON THE THREE-VIEW, I HAVE BEEN RESPONSIBLE FOR DESIGNING
THE WING WHILE RALF HAS DETAILED THE MOORING MECHANISM., APART FROM THE
WING ITSELF, ALL THE OTHER PARTS OF THE PLANE WILL BE IDENTICAL TO THOSE
USED ON THE 1983 WorLD CHAMPIONSHIP WINNING MODEL. AS CAN BE SEEN IN THE
SKETCH, THE NEW WING WILL HAVE THE CAPABILITY TO CHANGE ITS WING AREA IN
FLIGHT FROM 1092 SQUARE INCHES TO 798 SQUARE INCHES, WHICH WILL CHANGE
THE WING LOADING FROM ABoUT 10,55 0z, PER SQUARE FooT 7o 14.43 0z. PER
SQUARE FOOT. (I REDID THE CALCULATZONS...USING 2500 GRAMS AS ABOUT 80
OUNCES. , . JHG) .

“MEANWHILE, THE DESIGN HAS BEEN COMPLETED, A STRESS ANALYSIS HAS
BEEN PERFORMED; MAXIMUM DEFLECTIONS OF THE MOST CRITICAL WING PART - THE
PART WHICH MOVES OVER THE CENTER SECTION - HAS BEEN PERFORMED USING A
FINITE ELEMENT MODEL; AND THE PROTOTYPE SPAR WITH TELESCOPING MECHANISM
HAS BEEN TESTED ON THE BENCH SUCCESSFULLY., BASED ON THE RESULTS OF THESE
TESTS WE HAVE RECENTLY STARTED TO PRODUCE PLUGS AND MOULDS, WHICH WE
WILL HPEFULLY COMPLETE DURING THE CHRISTMAS HoLIDAYS.

“WHETHER OR NOT THE PLANE WILL BE USED BY RALF DURING THE FORTHCOMING
Wortp CHAMPS IN WAIKERIE WILL BE DETERMINED AFTER FLIGHT TESTING, WHICH
IS ANTICIPATED TO TAKE PLACE IN MaRcH ‘85. WHETHER OR NOT WE WILL MAKE
THAT DATE DEPENDS ON THE DIFFICULTIES THAT WE HAVE TO OVERCOME BETWEEN
NOW AND THE MAIDEN FLIGHT.”  (s1GNED) DIETER.
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ANDY LENNON WRITES...

“1 wAS INTRIGUED BY DoN TYPOND'S COMMENTS IN THE JANUARY ISSUE,
HERE'S MY COMMENTS WHICH WILL EITHER -'KEEP THE POT BOILING' OR 'SHED
SOME LIGHT.' MEUTRAL POINT: A WING AND A TAILPLANE REPRESENT A PAIR
OF AIRFOILS IN TANDEM. EACH HAS 1TS OWN AERODYNAMIC CENTER, BUT THE
COMBINATION HAS A MEAN AERODYNAMIC CENTER, AT WHICH THE TOTAL LIFT
(AND DRAG) FORCES EFFECTIVELY ACT AND WHICH IS CALLED THE 'NEUTRAL
POINT.' THIS N.P. LIES BETWEEN THE AERODYNAMIC CENTERS OF THE TWO
AIRFOILS -~ CLOSER TO THE LARGER LIFT PRODUCER (NORMALLY THE WING)

IN CONVENTIONAL AIRCRAFT. THE DEGREE OF INHERENT STABILITY 1S CON-
TROLLED BY THE DISTANCE BETWEEN THE CENTER OF GRAVITY AND THE NEUTRAL
POINT, WHICH IS AFT OF THE C.G., AND IS CALLED THE 'STATIC MARGIN.'
MOVING THE C.G. AFT REDUCES THE STATIC MARGIN UNTIL THE C.G. AND

THE N.P. COINCIDE, PRODUCING NEUTRAL STABILITY, FURTHER MOVEMENT OF

THE C.G., AFT OF THE N.P. RESULTS IN INSTABILITY UNLESS COMPENSATION IS
INTRODUCED, , \MORE ON THIS UNDER ‘LIFTING TAILS.' (.G, LoCATION: THE
C.G. 1S NORMALLY LOCATED 25% 7o 30% OF THE WING'S MEAN AERODYNAMIC
cHorDp (M.A.C.) FROM ITS LEADING EDGE. THE MORE REARWARD LOCATION IM-
PROVES ELEVATOR EFFECTIVENESS. INCIDENTALLY, THE N.P. OF 16 CONVENT-
JONAL FULL-SCALE AIRCRAFT, BASED ON FLIGHT TESTS, AVERAGED 35.4Z oF
THE WING'S M,A.C. FROM ITS LEADING EDGE. THE C.G. AHEAD OF N.P., PRODUCES
A NOSE-DOWN COUPLE THAT INCREASES AS THE DISTANCE BETWEEN C.G. AND N.P,
INCREASES. AIRFOIL PITCHING MOMENTS: MODERN AIRFOILS HAVE A NEGATIVE
PITCHING MOMENT ABOUT THEIR AERODYNAMIC CENTERS (CMAC) THAT TENDS TO
CAUSE THE WING TO NOSE DOWN, SYMMETRICAL SECTIONS sucH As THE NACA
0015, AND REFLEXED SECTIONS sucH As THE NACA 2R712, HAVE NO PITCHING
MOMENT, HENCE ARE USED IN TAILLESS AIRCRAFT. IAiL Downioap: To BALANCE
THE NOSE-DOWN PITCH PRODUCED BY THE C.G. LOCATION AHEAD OF THE N,P.,
THE HORIZONTAL TAILPLANE MUST EXERT A 'DOWN LOAD.,' THIS IS ACHIEVED

BY HAVING THE TAILPLANE AT A NEGATIVE ANGLE OF ATTACK RELATIVE TO THE
AIR PASSING IT, SO THAT IT 'LIFTS' DOWNWARD. DOWNWASH: THE AIR FLOWING
OVER AND UNDER A LIFTING WING GENERATES A DOWNWARD FLOW WHICH 1S EQUAL
AND OPPOSITE TO THE LIFT BEING GENERATED. A 'WAKE' COMES OFF THE WING
TRAILING EDGE AND INFLUENCES THE AIR AROUND IT, AND THIS WAKE IS
CALLED DOWNWASH. BOTH THE ANGLES OF THE WAKE AND ITS ASSOCIATED DOWN-
WASH ARE PROPORTIONAL TO THE LIFT COEFFICIENT AT WHICH THE WING IS
OPERATING IN FLIGHT, A HEAVILY WING-LOADED MODEL, FLYING SLOWLY, OPER-
ATES AT HIGH CL AND, IN CONSEQUENCE, PRODUCES A GREATER ANGULAR DOWN-
WARD WAKE ACTION AND INCREASED DOWNWASH. DOWNWASH INEVITABLY- IMPINGES
ON THE HORIZONTAL TAILPLANE. IF THE TAILPLANE'S CHORD IS PARALLEL TO
THE FUSELAGE REFERENCE LINE {SOMETIMES CALLED CENTER LINE) IT IS OPER-
ATING AT A NEGATIVE ANGLE OF ATTACK WITH RESPECT TO THE PASSING AIR
DUE TO THE DOWNWARD ANGLE OF THE DOWNWASH AIR FLOW, THE DOWNWASH CAN
BE REDUCED BY: A LIGHT MODEL WITH LOW WING LOADING FLOWN AT HIGH SPEED,
AND AT A CONSEQUENTLY LOW CL; INCREASING THE DISTANCE BETWEEN THE WING
AND TAILPLANE; AND BY RAISING THE TAILPLANE ABOVE THE WING TRAILING EDGE.
‘T' TAILS MOUNTED ON HIGH ASPECT RATIO VERTICAL TAIL SURFACES ENCOUNTER
LESS ANGULAR DOWNWASH. THIS LOCATION GETS THEM OUT OF THE FUSELAGE
BOUNDARY LAYER AND, ON POWERED MODELS, CAN BE ABOVE THE PROP-SLIP-
STREAM FOR IMPROVED EFFECTIVENESS AND LESS AREA AND DRAG.

LENNON CONTINUES...

IT SHOULD BE NOTED, HOWEVER, THAT THE REVERSE OF THE ABOVE THREE FACT-
ORS INCREASES THE DOWNWASH AMOUNT AND ANGLE OF DOWNWASH. DIVING:
WHEN DOWN ELEVATOR IS APPLIED THE WING'S ANGLE OF ATTACK IS REDUCED,
AS 1S 175 CL, THEREBY REDUCING THE DOWNWASH ANGLE AND THE NEGATIVE
ANGLE OF ATTACK OF THE HORIZONTAL TAILPLANE. ON A HEAVILY WING LOADED
MODEL FLYING AT A HIGH LIFT COEFFICIENT, THIS REDUCED CL CAUSES THE DOWN-
WASH TO 'STRAIGHTEN OUT' CONSIDERABLY. A WING WITH A LOW PITCHING MOMENT
AND WITH THE C.G. CLOSE TO THE N.P., WOULD REQUIRE VERY LITTLE TAIL DOWN
LOAD, AND CONSEQUENTLY A LOW NEGATIVE ANGLE OF ATTACK OF THE HORIZONTAL
TAILPLANE RELATIVE TO THE NORMAL DOWNWASH, THE ‘STRAIGHTENED OUT' DOWN-
WASH COULD RESULT IN THE TATLPLANE ASSUMING A 'POSITIVE' ANGLE OF ATTACK,
THUS PROVIDING UP LIFT WHICH FURTHER REDUCES BOTH THE WING'S CL AND
THE DOWNWASH ANGLE. UNLESS UP ELEVATOR IS COMMANDED ~ 'DISASTER'..(LIKE
THE LADY WHO BACKED INTO THE ROTATING PROPELLOR). THE CURE 1S TO MOVE
THE C.G. FORWARD, AND TO ADJUST THE TAILPLANE INCIDENCE NEGATIVELY TO
PROVIDE INCREASED DOWNLOAD, SO THAT A POSITIVE ANGLE OF ATTACK AND TAIL
UP LOAD CANNOT OCCUR, LIFTING HORIZONTAL TAILPLANES: IN MY ‘SALAD
DAYS' OF FREE FLIGHT, 1 RECALL DESIGNING A MODEL WHICH HAD: A LOW THRUST
LINE AND A FULLY COWLED ENGINE; THE WING MOUNTED ABOVE THE PROPELLOR
SLIP STREAM; THE C.G., AT APPROXIMATELY 60% OF M.A.C.; A FLAT-BOTTOMED
LIFTING TAILPLANE; AND DOWNTHRUST OF 3 TO 4 DEGREES SO THAT THE PROP
SLIP STREAM HIT THE HORIZONTAL TAILPLANE AT A POSITIVE ANGLE OF ATTACK,
THIS COMBINATION PROVIDED A STEEP, STRAIGHT CLIMB AT ABOUT 70 DEGREES
TO THE HORIZONTAL WITH NO LOOPING TENDENCIES, AND A BEAUTIFUL FLOATING
GLIDE., | LOST ONE SUCH MODEL OUT OF SIGHT. SOME AUTHORITIES, NOTABLY
HaL DEBOLT, RECOMMEND LIFTING TAIL SURFACES WHICH PERMIT A C.G. AFT OF
THE N.P. AND RESULT IN A LOWER TAILPLANE ANGLE OF ATTACK, HENCE LE£SS DRAG,
BUT AT A POSITIVE ANGLE OF ATTACK RELATIVE TO THE DOWNWASH., WITH FUR-
THER AFT C.G., SAY 702 10 807 OF THE M.A.C., A HIGHER ANGLE OF ATTACK OF
THE TAILPLANE IS MANDATORY., [N A DIVE, WHEN BOTH WING CL AND DOWNWASH
IS REDUCED, THE RESULT 1S A SUBSTANTIAL INCREASE IN THE HORIZONTAL TAIL-
PLANE ANGLE OF ATTACK, AND A RESULTING STEEP DIVE. THE CURE, AGAIN, 1§
IN FORWARD C.G, MOVEMENT., FULL-SCALE AIRPLANES DO NOT EMPLOY LIFTING
TAILPLANES BECAUSE, WHEN FLAPS ARE DEPLOYED, THE RESULTING INCREASE IN
WING CL AND DOWNWASH COULD CONVERT THE UPWARD TAIL LIFT TO DOWNWARD
"LIFT' AND CREATE SERIOUS INSTABILITY. DOWNWASH ANGLES AND WING CHAR-
ACTERISTICS BEHIND PLAIN AND FLAPPED WINGS CAN BE ESTIMATED WITHOUT THE
USE OF HIGHER MATH BY REFERRING TO DESIGN CHARTS IN THE BOOK BY SILVER-
STEIN aND KaTzeorr (Naca ReporT #684) pusLiswED 1N 1979."

(ANDY, THANKS MUCH FOR THE CLARIFICATION AND FOR TAKING THE TIME
FROM YOUR BUSY SCHEDULE TO 'STRAIGHTEN OUT QUR DOWNWASH!’' ANDY LENNON
HAS WRITTEN FOR MoDEL AIRPLANE NEWS AND OTHER PUBLICATIONS ON THE SUBJECT
OF AERODYNAMICS AND WILL SOON HAVE A BOOK ON MopnEL AIRPLANE DESIGN oN

THE MARKET., GOOD LUCK WITH THIS AND YOUR OTHER VENTURES, ANDY, AND THANKS
AGAIN FOR YOUR HELP, )

Classified: Graphic Designer/Modeler seecks freelance work within
the industry. Brochures, Catalogs, Packaging, Assembly Instructions,

Illustration. Contact: Bob Rondeau/Graphics, 73 Main Street,
Brattleboro, Vt., 05301, (802)257-5748
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