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i Start

IF YOU'RE AN EIGHT-TO-FIVER, MONDAY THROUGH FRIDAY, LIKE ME

~ you' ‘VE POSSIBLY NOTICED THAT ALL THE GOOD SOARING DAYS COME DURING

THE WEEK DAYS. MONDAY STARTS OUT SUNNY AND BRIGHT: - AND BY NOON
THE CU ARE POPPING EVERYWHERE. LIFT ABOUNDS UNTIL JUST BEFORE YOU
CAN COME HOME, CHANGE YOUR.CLOTHES AND GET OUT TO THE FIELD. YEP,

Now, TAKE WEEKENDS, FOR INSTANCE. IF YOU HAVE SOME TIME OFF,

THEY WILL BE GREY AND DULL - MAYBE EVEN RAINY, POSSIBLY. TOO WINDY,
OR JUST PLAIN IMPOSSIBLE. [F, BY CHANCE, YOU SHOULD LUCK OUT AND
GET A NICE DAY, I'LL BET THAT YOU HAVE TO VISIT THE MOTHER-IN-LAW,

OR DO SOME SHOPPING, OR GET THE LAWN MOWER FIXED AND -MOW THE GRASS.

WHAT ARE WE GOING TO DO aBouT IT? I'VE GOT SOME IDEAS, AND
SOMETHING | WANT TO GET OFF MY CHEST, SO PUT YOUR FEET UP AND LEND
AN EAR,

THERE _USED -TO BE AN ADAGE AMONG SAILPLANE PILOTS: "DoN'T WALT
FOR BETTER WEATHER; IF WHAT YOU HAVE NOW 1S SOARABLE, 60 FOR IT!”
APPLY THAT TO LIFE, AND YOU'VE GOT A PRAGMATIC, ACTION FORMULA FOR
LIVING, SO LET'S SEE WHERE THAT TAKES US.

RECENTLY, | HEARD SOME PRETTY UGLY RUMORS ABOUT THE PLACE WHERE
| WORK AS AN EIGHT-TO-FIVER. THERE'S TALK OF CLOSING THE PLACE DOWN,
OF TRANSFERRING EMPLOYEES OUT OF TOWN, OF MAKING 'ECONOMIC' CUTBACKS.
THIS ISN'T MEW, BUT THERE'S A RING. OF TRUTH TO IT THIS TIME, AND |
KNOW THE FEELING, BECAUSE IT HAPPENED TO ME ONCE BEFORE - ABouT 10
YEARS AGO. NOW IT LOOKS LIKE IT'S HAPPENING ALL OVER AGAIN, SO WHAT
Do | DO: HANG IN THERE UNTIL THE BITTER END, OR GRAB THE OL' RIP
CORD AND BAIL OUT NOW?

IT SEEMS TO ME THAT THERE MUST BE SOME GOOD WAY WAY FOR YOU AND
ME TO BALANCE THE REQUIREMENT FOR EARNING A LIVING WITH THE DESIRE
(OR NEED, IF YOU'RE LIKE ME) TO ENJOY SOME OF THE BETTER THINGS IN
LIFE MORE FREQUENTLY. TO COME AND GO MORE OR LESS AS YOU PLEASE, YET
PAY AT LEAST LIP SERVICE TO THE PURITAN WORK ETHIC. THERE HAS TO BE
A WAY TO ACHIEVE A NEARLY IDEAL COMBINATION OF WORK AND PLAY, AND |
ENVY THOSE WHOSE WORK IS THEIR PLAY, THEY'RE THE ‘LuUCKY’ ONES...OR
ARE THEY? MAYBE IT ISN'T LUCK, AFTER ALL; PERHAPS IT'S GOOD PLANNING,

RCSD 1s SOMETHING LIKE THAT FOR ME., | LOOK FORWARD TO CREATING
EVERY ISSUE: THE PLANNING, THE LAYOUT, THE TYPING; THE LITTLE TASK
OF SELECTING THE RIGHT BALANCE OF MATERIAL AND .PUTTING IT INTG VISIBLE
FORM FOR YOU TO ENJOY. IT's FUN, NOT WORK, YET IT TAKES TiMe, |
GUESS IT DEPENDS UPON VIEWPOINT AND ATTITUDE, YET | CAN SEE THE POSSI-
BILITY THAT THERE MUST BE OTHER WAYS TO WORK AND PLAY AT THE SAME
TIME, AND THIS IS WHERE YOU COME INTO THE PICTURE, | NEED I1DEAS AND
SUGGESTIONS FOR COMBINING ALL THOSE THINGS [ ENJOY INTO A TAPESTRY
OF WORK AND PLAY, PREFERABLY AT THE SAME TIME. GET THE PICTURE?

I FANCY MYSELF A COMMUNICATOR; WRITING, TALKING, , WORKING HAM
RADIO, TRANSLATING FOREIGN LANGUAGES, TROUBLESHOOTING, ENGINEERING,
WRITING PATENT APPLICATIONS...ALL THINGS THAT 1’ 'VE DONE. FOR THE LAST
EIGHT YEARS, I'VE BEEN IN THE PUBLISHING GAME, AND RIGHT NOW | SELL
ADVERTISING SPACE. ALL OF THESE REQUIRE COMMUNICATION WITH PEOPLE,
AND -IT/S -ENJOYABLE, SlﬁiLARhY, “LE"NOT "IDENTICAULY, THERE'S: SOMETHING
FOR YOU, T00...A WAY TO AMALGAMATE WORK "AND PLEASURE. LET'S PUT OUR

"MINDS TO IT-AND FYGURE OUT A WAY TG APPLY THAT ACTION FORMULA. LET'S

NOT WAIT FOR UTOPIA TO coMe To US, BUT INSTEAD GO FOR IT!

Jim

AT LAST!

Power Center to Hold
Hobby Power Tools

Extension Work Bench

© Pinable Homosote/
Jop Over Particlie Board

@ Pegboaord Riser

(E) snaptab Tool Holders
Power Outtet Strip

Parts Bin With
Dust Covers

@ Covering Film Holder

@ Swing Arm Lamp

J\ Adjustable Swive!
Casters

C@ Sturdy Aluminum Frame
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A WORK GCENTER —
FOR MODEL - __

® |

®

COMPLETE

321995

outlet strip, tamp
and casters.

O
B

Solve your space and storage problems with this new compact multi-
function work center. Sturdy aiuminum modular benches that can be
tailored fo your individual needs. Using a unique fastening system, they can
be assembled and disassembtled in minutes. No nuts or bolts to fuss with.
Expansion tasteners secure joints tightly. ideal for apartment dwellers where
easy disassembly for storage is needed.

The Power Center measures 12"W x 14” x 35"H, perfect to hold and store
smail power tools, only $409.95*. if you wish, add the Extension Workbench
with a pinable Homesote top over a particle board base (46%"W x 14D x
29%"H), complete with pegboard riser, § dust-proof parts bins, covering film
holder and tool holders for $409.95°. Four or 6 wheels can be added as
needed for easy moving, $4.75 each). Also available: a grounded 5
receptacle outlet power strip for $49.95 and an adjustable light for §49.95.

$44995

TOOLS NOT INCLUDED

STANDARD WORKBENCH

forthose requinng a larger work surface (24° x48”

x 30%). This bench offets the same stutdy construc-

tion and fastening system os the Work Cenler
teotured obove. Complete with pinable Home-
sofe lop over paticte board base and occes-
sorias as ilusirated, only $469.95. Lorger sizes
avaitabie on special order.

This will give you a work centerwith the
most workshop capabilities onthe
market.

COMPACT WORK CENTER

,lm'ﬂudes all accessories
shown except: tools, power

*Assembly tool included
ORDER TOLL-FREE 1-800-251-3550 Ext. 35

*Power tools nof included

Workbench and Accessories
Help organize your work to
make projects run smoothly

140975

POWER CENTER

In Tenn. 645-824-5467
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PUFFIN . vvevvvvavreenenncnsess CLARK SMILEY AND JIM TYRIE

THIS TWO-METER SAILPLANE LOOKS MUCH LIKE MANY OTHER TWO-METER
SAILPLANES YOU HAVE SEEN: IT HAS A FAIRLY STANDARD FUSELAGE AND
TAIL GROUP, A CONVENTIONAL POLYHEDRAL WING OF ONE-PIECE CONSTRUCTION,
AND SOME PRETTY MUCH BREAD-AND-BUTTER CONSTRUCTION METHODS [N WOOD
AND PLASTIC, THE QuesTIon, THEN, Is WHY Te PUFFIN AT ALL, AND
HOW DOES IT DIFFER FROM OTHER DESIGNS. FIRST, SOME DETAILS: IT HAS
A SPAN OF 78-3/4" AND A FLYING WEIGHT, WITHOUT BALLAST, OF ABOUT 32
OUNCES. IT uses A Mike Bame aIRFoIL OF 157 THICKNESS, AND CAN BE
BALLASTED AS NEEDED, THE WING 1S A STRAIGHT-FORWARD BALSA RIB, SPRUCE
SPAR, BALSA SHEAR WEB, DESIGN AND IS VERY STRONG DUE IN PART TO THE
SHEETED D-TUBE CONSTRUCTION AND VERY GENEROUS SPAR DEPTH. IN JiM's
VERSION, SOME CARBON FIBER 1S USED, WHILE IN CLARK'S VERSION, THERE
IS NONE. THEN, AFTER YOU'VE LOOKED IT OVER FOR AWHILE, YOU BEGIN TO
NOTICE SOME PRETTY SOPHISTICATED ASPECTS; THINGS LIKE THE UNIQUE WING
HOLD-DOWN METHOD (FEATURED IN RCSD A FEW ISSUES BACK); THE EXTREMELY
CLEAN DESIGN WITH NO PROTRUSIONS; A NICE CANOPY FIT; THE PLYWOOD FUSE-
LAGE; THE LIGHT, BUT ADEQUATE TAIL STRUCTURE; THE RELATIVELY THICK
STABILIZER SECTION; THE UNIQUE TOW HOOK ARRANGEMENT THAT IS PART OF
THE WING HOLD-DOWN SYSTEM; AND THE OVERALL BUSINESS-LIKE APPEARANCE
OF THE OVERALL CONCEPT. NOT DAINTY, NOT BRUTISH. JUST CLEAN, EFFICIENT
AND TOGETHER,' AN INTEGRATED DESIGN CONCEPT THAT WORKS R1GHT BECAUSE
IT LOOKS RIGHT AND IS RIGHT.

| HAD THE OPPORTUNITY TGDAY To SEE THE PUFFIN FLY IN WINDS THAT
WOULD HAVE KEPT OTHER MACHINES Ox THE GROUND. JIM, FOR EXAMPLE, FLEW
HIS WITHOUT BALLAST IN 20-KNCT WINDS, AND MANAGED TO LAUNCH HIGH AND

STAY UP- IN TURBULENT,GUSTY AIR...NOT ENOUGH FOR A TEN-MINUTE MAX, MAYBE

BUT CERTAINLY BETTER THAN THE OTHER MACHINES DID. CLARK ADDED BALLAST

TO HIS VERSION (WHICH HAS A SLIGHTLY GREATER DIHEDRAL) AND DID AS
WELL AS JIM IN THE ROTTEN CONDITIONS,

THE ONE-PIECE WING AND HOLD-DOWN COMBINATION PERMIT ASSEMBLY IN
SECONDS (WHEN YOU DON'T HAVE TO USE A_FLAT-BLADE SCREWDRIVER ON
PHILLIPS-HEAD SCREWS). THERE IS VIRTUALLY NOTHING PROTRUDING WHERE IT
SHOULDN'T BE, AND THE ANTENNA 1S BURIED WITHIN THE FUSELAGE, WHERE
ALL GOOD ANTENNAS SHOULD BE. THE SHIP IS STRONG, AND CAN WITHSTAND
A WINCH ZOOM LAUNCH., THIS 1S PARTLY BECAUSE OF THE GENEROUS SPAR DEPTH
(DuE To THE 15% THICK AIRFOIL) AND PARTLY BECAUSE OF THE MATERIALS
USED - AND THE WAY THEY ARE PUT TOGETHER.

Tre PUFFIN HAS EVOLVED OVER A TWO-YEAR PERIOD, AND RIGHT NOW 1S
PROBABLY AS GOOD AS ANY TWO-METER SAILPLANE [ KNOow ABoUT., THERE COULD
BE A- FURTHER IMPROVEMENT IF THE SELIG IMPROVEMENT OF THE BAME AIRFOIL
IS MADE; AN IMPROVEMENT IN PENETRATION (WHICH IS ALREADY EXCELLENT)
THROUGH AN EVEN LOWER DRAG AIRFOIL WHICH DOESN'T SACRIFICE LIFT.

SEVERAL BETA-TEST MODELS ARE OUT IN THE FIELD NOW, AND - IF THE
BOYS ARE SATISFIED THAT THESE TESTS LIVE UP TO THEIR EXPECTATIONS -
IT 1S ENTIRELY POSSIBLE THAT THE SHIP-MAY BE KITTED...SOMETHING THAT
"1, PERSONALLY, WOULD REALLY LIKE TO SEE. THERE 1S ONLY ONE PROBLEM
WITH THAT: IT WOULD MAKE EVERYONE AS COMPETETIVE AS | HOPE TO BECOME

WITH MY owN PUFFIN,
Jim Gray

(P

CanoPY HOLD-DOWN SYSTEMuuivvenvsev.r . JACK CASH (NOT JoHnNY CAsH)

ENCLOSED IS A SKETCH OF THE CANOPY HOLD-DOWN SYSTEM USED BY
JACK CASH, WHO CLAIMS THAT IT IS EFFECTIVE, POSITIVE, EASY TO BUILD/
INSTALL AND CAN BE MADE FROM SCRAP MATERIAL} 1.E., 'CHEAP', WHICH
JUST ABOUT COVERS ITS ADVANTAGES.

10317 Oup Annapoiis Roap
WALKERSVILLE, MD 21793

MATERIALS NEEDED: oot sl CAnieP TP

-

(1) 1/4" x 1/4" BALSA, LENGTH TO SUIT

(2) 1/8" Brass TuBE, 1’2" LONGER
THAN THE BALSA

(3) METAL PUSHROD - LENGTH TO SUIT

(4) No. 8 RuBBER BAND

Here's How: &

1. SLOT THE BALSA TO ACCEPT THE TUBE; GLUE IN PLACE WITH CA

2. BEND THE WIRE .TO THE SHAPE SHOWN. THE HEIGHT SHOULD BE SUF-
FICIENT TO EXTEND THROUGH THE CANOPY, LENGTH SHOULD BE SUF-
FICIENT TO EXTEND THROUGH THE CANOPY AND INTO THE FUSELAGE,

3. AsSEMBLE AND WRAP A No. 8 RUBBER BAND AROUND THE ASSEMBLY.

4, SLOT THE CANOPY TOP AND DRILL THE REAR OF THE CANOPY TO
ACCEPT THE ASSEMBLY.

5. GLUE THE ASSEMBLY TO THE INSIDE TOP OF THE CANOPY,

6. TRIM THE WIRE SO THAT IT IS FLUSH WITH THE REAR OF THE
CANOPY IN THE 'RELEASE’ POSITION,

6. USE THE CANOPY TO MARK THE FUSELAGE FOR THE HOLE POSITION,

HeLpFuL HINTS TO STOP SLIDING SAILPLANES...RICH‘BONNELL

You'VE PROBABLY HAD THE PROBLEM OF TRYING TO SPOT LAND YOUR SHIP
AND HAVING IT SLIDE RIGHT THROUGH THE SPOT, AND SOMETIMES ON OUT OF THE
LANDING CIRCLE, FOR A zERO SCORE! DRAT. RicH BONNELL HAS COME uUP WITH
A REALLY GOOD STOPPER THAT WILL BRING YOUR SAILPLANE TO A SCREECHING
HALT RIGHT NOW, AND RIGHT WHERE YOU WANT IT. RICH INSTALLS IT ON THE
WINDSONG SAILPLANES THAT HE USES HIMSELF, AND ON THE ONES HE BUILDS
FOR OTHERS., [T'S A GREAT IDEA AND A CLEVER PIECE OF WORK - YET SIMPLE TO
MAKE AND INSTALL,

GOLDBERG WING-TIP SKIDS OF PLASTIC ARE EPOXIED INTO DRILLED HOLES
IN THE NOSE OF THE SAILPLANE AS SHOWN IN THE SKETCH BELOW, AND THE
WIRE SKID UNDER THE FUSELAGE KEEPS THE NOSE DOWN ON LANDING SO THE
PLASTIC SKIDS ON THE NOSE WILL BITE.

Vg x o x 2" m.ock\ \

( £ GLASS WL;V
<

hY §
prILL HOLE

.GOLDBERG WING TP “WIRE i5 PRE-BENT
- PO DrILL HoLE ON ANGLE 50 THE BACK PORTION
SKIDS ~DRULL ROLES (EPOXY NG THe 5 ROOK. is BeYoND The TE OF
3 .




SIMONS SAYS. s vsesscesaneervnssseeesriveesseeMARTIN SIMONS

A FEW WEEKS AGO MY FRIEND MARTIN SimONs, UNIVERSITY OF ADELAIDE,
SoUTH AUSTRALIA, SENT ME SOME INFORMATION THAT I'M JUST NOW GETTING
AROUND TO SHARING WITH YOU. HE HAS PUBLISHED A COUPLE OF SMALL BRO-
CHURES OR PAMPHLETS THAT HE caLLs F3B TecunicaL NoTe, NumBer 1, AnND
F3B TecunicAL Note, NUMBER 2. WivH MARTIN'S KIND PERMISSION 1'D LIKE
TO EXCERPT SOME OF THE MATERIAL FOR YOUR INTEREST AND POSSIBLE USE,

“A NEW BOOK, Vouume 2 of DieTeER ALTHAUS'S PROFILPOLAREN FUR DEN
MODELLFLUG HAS RECENTLY BEEN PUBLISHED IN GERMANY.™

“17T 1s INTERESTING TO FIND THAT THE CLARK Y AIRFOIL HAS BEEN RE-
TESTED WITH RESULTS SLIGHTLY LESS FAVORABLE THAN THOSE PUBLISHED IN
THE EARLIER BOOK. THE REASON FOR THE VARIATION IS NOT KNOWN YET.

»  Even so, THE oLD CLARK Y STILL SHOWS UP REMARKABLY WELL FOR
THE ORDINARY ‘CLUB’ SOARING SAILPLANE. ONLY ONE OTHER PROFILE COMES OUT
OF THE WIND TUNNEL (SO FAR) WITH MARGINALLY BETTER FIGURES FOR SLOW
FLIGHT AND THERMALLING; THAT 1s THE EppLER 211, THis EPPLER PROFILE
LOOKS GOOD FOR THE LARGE, CROSS-COUNTRY SAILPLANE WHICH WILL NOT BE
REQUIRED TO FLY VERY FAST. THE CLARK Y WILL STILL GIVE 1T A HARD TIME
IN WEAK LIFT! ) -

“ANOTHER FASCINATING EXPERIMENT WAS DESIGNED TO TEST THE HYPOTHESIS
THAT COVERING A MODEL WING WITH PAPER, OR FILM, OR SHEET BALSA, MAKES
A DIFFERENCE TO ITS FLIGHT CHARACTERISTICS. THE PROFILE TESTED WAS
EppLer 374, THE PLAIN AIRFOIL SMOCTH A5 17 WOULD BE ON A CAREFULLY
BUILT MODEL, THE SAME COVERED WITH PAPER, THEN WITH FILM, AND FINALLY
A BUILT-UP WOODEN WING WiTH BALSA SHIET LEZADING EDGE AND SAGGING
COVERING BEHIND THE SPAR, THE BUILT-UP STRUCTURE COMES OUT WORST ALL
OVER BUT NOT BAD AT THE SLOWEST SPEEDS: THE FILM-COVERED SOLID WING 1S
NOTICEABLY BETTER THAN THIS AT ALL SPEEDS. [HE PAPER-COVERED SOLID WING
DOES NOT DO VERY WELL AT LOW SPEEDS, BUT [MPROVES A LITTLE AS IT GOES
FASTER, JUST SURPASSING THE FIM-COVERED WiNG AT HIGH SPEEDS. THE PLAIN,
SMOOTH WING 1S WORST OF ALL AT LOW SPEEDS, BUT IMPROVES AND IS BEST OF
ALL AT HIGH SPEEDS, CROSSING OVER AT ABGUT THE VELOCITY OF AN F3B
MODEL IN A DISTANCE TASK OR A SLOW SPEED RUN., THE IMPLICATION 1S THAT
FOR SPEED TASKS. ACCURACY AND SMOOTHNESS OF THE SECTION IS IMPORTANT,
BUT THE SLOWER YOU GO, THE LESS IT MATTERS. WE KNEW THAT BEFORE, BUT .
IT IS CONFIRMED HERE AGAIN.

".+.THE TRUE AERODYNAMIC CENTER (WHERE THE LIFT ACTS) IS EURTHER
EORWARD THAN WE HAVE HITHERTO THOUGHT, THE DIFFERENCE MAY BE TWO OR
THREE PERCENT, MAYBE MORE, . ,THE CENTER OF GRAVITY SHOULD BE ADJUSTED
TO ALLOW FOR THIS. THE EFFECT ON PERFORMANCE WILL NOT BE GREAT, BUT
THE HANDLING QUALITIES ARE AFFECTED CONSIDERABLY BY THE C.G. POSITION,
AS 1S WELL KNOWN." MARTIN'S STUDY CONTINUES WITH INFORMATION ABOUT THE
QUABECK AIRFOILS WHICH HAVE NOW BEEN TESTED AGAINST GOTTINGEN AND
WORTMANN PROFILES. RESULTS ARE SHOWN AND DISCUSSED. IN TECHNICAL NOTE
2, MARTIN DISCUSSES THE NEW GIRSBERGER AIRFOILS REPORTED ON BY GuY

Rever IN THE FRencH MopeLe MAGAZINE.
* NECKAR VERLAG, KLOSTERRING -1, 7730 VILLINGEN-SCHWENNINGEN, WEST GERMANY

4

SiMONS SAYS (CONTINUED) ...

“WHAT FOLLOWS IS A TRANSLATION BY M, SIMONS FROM A BRIEF REPORT
WRITTEN IN GERMAN BY RoLF GIRSBERGER HIMSELF., (ROLF GIRSBERGER LIVES
IN SWITZERLAND AT EHRENDINGERSTRASSE 29, CH 5400 EnneTsADEN) .HE
UNDERSTANDS ENGLISH, AND MAY BE READY TO ANSWER ENQUIRIES ABOUT HIS
NEW PROFILES.

#. .. Tue EppLER 180 HAS BEEN USED ON MANY FAST RC SAILPLANES AND
1S EXCELLENT. [TS DISADVANTAGE IS THE VERY SMALL MAXIMUM LIFT. Basep
ON EXPERIENCE WITH THIS, THE NEW PROFILES WERE DEVELOPED TO MEET THE
FOLLOWING OBJECTIVES:

A) PROFILE DRAG AT SMALL LIFT COEFFICIENTS EQuaL To E180.

B) THE LOWER LIMIT OF THE LOW-DRAG RANGE AT SMALL NEGATIVE LIFT

COEFFICIENTS.

C) THE MAXIMUM LIFT COEFFICIENT HIGHER THAN E180,

DY THe criTicaL Revnoubs NumBer werr BeLow 100,000,

E) THE PITCHING MOMENT COEFFICIENT 1S PERMITTED TO BE MORE THAN

THE E180, BuT LESS THAN THE E193,

F) PROFILE THICKNESS BETWEEN 8.5%7 aND 9,57 OF THE CHORD.

“THE THREE PROFILES 12, 14 & 15 MEET THESE OBJECTIVES. THEY WERE
CALCULATED USING THE EPPLER COMPUTER PROGRAM,

" ..THE POLARS OF THESE PROFILES, IN COMPARISON wiTH THE E180,
HAVE A LESS MARKED UPPER LIMIT TO THE LAMINAR LOW DRAG RANGE. . .

THE MAXIMUM LIFT COEFFICIENTS LIE BETWEEN 0.9 anp 1.0, THIS Is super-
IorR TO THE E180,

“THE CALCULATIONS SHOW THAT SOME LAMINAR SEPARATION ON THE UNDER-

SIDE, INCREASING THE DRAG, CANNOT BE AVOIDED ENTIRELY. "

PROFILES ARE SHOWHN, AS ARE COORDINATES, AND CHARACTERISTIC DATA. [HESE
ARE COMPARED WITH 7HOSE of THE E180.

“THE PROGRAM PARAMETERS FOR THE UPPER SURFACES OF THE PROFILES
WERE CHOSEN SO THAT THE THEORETICAL TRANSITION POINT OF..THE BOUNDARY
LAYER MOVES STEADILY TOWARD THE LEADING EDGE AS THE ANGLE OF ATTACK
INCREASES, FOR THIS REASON THE POLARS OF THESE PROFILES, IN COMPARISON
WITH THE E180, HAVE A LESS MARLED UPPER LIMIT TO THE LAMINAR LOW-DRAG
RANGE. ON THE UNDERSIDES THE PARAMETERS WERE CHOSEN SO THAT THE EXTENT
OF THE LAMINAR BOUNDARY LAYER VARIES ONLY SLIGHTLY IN THE IN THE RANGE
OF ANGLES OF ATTACK APPROPRIATE FOR FAST FLIGHT. . . AT SMALL NEGATIVE
ANGLES OF ATTACK THE TRANSITION POINT MOVES RAPIDLY TOWARD THE LEAD-
ING EDGE. THIS IS THE REASON FOR THE MARKED LOWER LIMIT OF THE LAMINAR
LOW DRAG RANGE.”
COMMENTS BY SIMONS: (PARAPHRASED)
WE MAY CONCLUDE FROM THESE DATA THAT THE GIRSBERGER PROFILES MAY WELL
PROVE TO BE EXCELLENT FOR ALL OF THE F3B TASKS, ESPECIALLY THE SPEED
TASK, HOWEVER, SIMONS POINTS OUT THAT THE EPPLER THEORETICAL DATA ARE
WORKED OUT FOR AIRFOILS AT FAIRLY HIGH REYNoLDS NUMBERS, AND IT IS NOT
SAFE TO RELY ON THE CALCULATED FIGURES FOR THE LOW AND MODERATE SPEEDS
AT WHICH THE MODELS FLY IN SOARING AND DISTANCE TASKS. DIFFERENCES
BETWEEN THE GIRSBERGER PROFILES AND THE EPPLERS WILL TEND TO SHOW UP
IN THE LOW-SPEED FIGURES, AND WILL PERMAPS ONLY BE DETECTABLE IN
ACTUAL PRACTICE. IN THE ABSENCE OF WIND TUNNEL TESTS, THE ONLY WAY To

REALLY FIND OUT [IF THEY ARE SUPERIOR, IS TO BUILD A SUITABLE WING AND 5
TEST IT AGAINST THE OTHERS.



TECH TIPS ...... e e e Max CHERNOFF
Max STRIKES AGAIN..... THIS TIME, IT'S VARIATION IN CONTROL SURFACE
DEFLECTION. HE WRITES:

“...] ELECTED TO MAKE A STUDY OF NUMERICAL VARIATION IN CONTROL
SURFACE. INCLINATIONS DEPENDING ON LOCATION OF CLEVIS, | SELECTED
VERTICAL VARIATIONS IN ACCORDANCE WITH MY OBSERVATIONS, AND HORIZONTAL
LOCATIONS FOR MOST CONTROL SURFACES THAT | HAVE OBSERVED. THE MAXI-
MUM CONTROL POINT MOVEMENT WAS PREDICATED BY A 45-DEGREE ROATATION OF
THE SERVO CONTROL ARM ON A MINI SERVO. NOTE THAT USING A LARGER HORN
poes NOT IMPROVE THE DIFFERENTIAL ANGULAR MOTION FOR THE SAME ACTU-
ATION MOTION, MovInG THE cLEvIS AFT DOES IMPROVE THE DEFLECTION UP-
WARD, BUT ALSO PHYSICALLY LIMITS UPPER BOUNDS OF MOTION. THE ONLY
DRAWBACK TO THE SMALLER HORN IS THAT THE CONTROL AT THE TRANSMITTER
IS MORE SENSITIVE, HOWEVER, WITH MODERN EQUIPMENT, THE LOWER RATE CAN
BE PUT AS INPUT (DUAL-RATE SYSTEMS, E.G.).

“P.S.: DRAG DUE TO A LARGER HORN CAN BE VERY SIGNIFICANT. THE
BEST SOLUTION WOULD BE TO ACTUATE BY TORQUE TUBE AS THE GERMANS
DO IT AND AS AIRTRONICS DOES IT IN THEIR ADANTE.”

Recarps, Max

VARTATION IN CONTROL SURFACE DEFLECTIONS
In following tables results are shown for differential control

surface inclinations with variation in:
A: chordwise location of actuaticn point
B: vertical location of actuaticn point
C: motion of clevis
It is assumed that horn is on lower sidz of surface and that
there 1s common point for actuation ¢ zcmmon servo or if
seperate servos are used arm is at crosswise position on
both.
The symbols shown on tables are
HZ = vertical distance between hinge line and clevis point
in inches '
HX = chordwise distance (aft) between hinge line and clevis
point in inches :
DX = horizontal motion of clevis point forward or aft in
inches 7
AU = deflection of up motion in degrees
AL = deflection of down motion in degrees
Maximum value of DX chosen occurs approximately when servo arm
has rotated 45 degrees for mini-servo

HZ=.50

DX HX = .25 .50 .15 _

AU AL AU AL AU AL
.03 -3.50  3.39 -3.55  3.3%4 -3.60  3.30
.04 ~4,69  4.49 -4.79  4.42 -4.90  4.35
.05 -5.89  5.60 -6,06 5.48 -6.24  5.37
.075 -8.99 8.48 -9.44 8.06 -9.9% 7.83
.10 -15.98 11.00 -13,05 10.55 -14.24 10,17
.20 -27.04 21.4% -36,85 19.89 ——— 18,72
.30 -52.85 31,69 -—-= 28,57 ———— 26,37
.40 ——— 42,12 ———— 36,87 ———— 33,47

Hi=,75
DX HX= .25 .50 .75

AU AL AU AL AU AL
.03 -2.3%1 2,28 -2.33 2.26 ~2.34 2.25
.04 -%.09 3,03 -3%.12 3,01 -3.14 2.98
.05 -3.87 3,77 -3.91  3.74 -3.96 3,70
.075 -5.84 5.64 -5.95 5.56 -6.06 5.48
.10 -7.85 7.49 -8.03 7.34  =8,26 T.21
.20 -16.26 14,81 -17.26 14.25 -18.60 13,77
. 30 -25.65 22,05 -28,07 20.87 -42.43 19,89
.40 -%6.87 29,37 =53.17 27.%2 ———— 25,73

HZ=1,00
DX HX= .25 .50 .15

AU AL AU AL AU AL
.03 -1.72 1.72 ~1.73 1.71 -1.74 1.70
.04 -2.30 2.29 -2.32 2.27 -2.3% 2.26
.05 -2.88 2.85 -2.91 2.83% ~-2.92 2.81
075  -4.%4 4,25 -4,38 4,22 -4.4% 4,19
.10 -5.81 5.67 -5.90 5.59 -5.97 5.54
.20 -11.85 11:26 ~12.20 11.00 -12.59 10.77
.30 -18,21 16,82 -19,12 16,25 -20,27 15,77
.40 -25,05 22,40 -27.05 24,73 -30,06 20,61

—

(positive)

L

¥l
| ox

- __ Aﬂ(negative)

T
t
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also be mounted further down inside the fuselage where it becomes a servo tray

The Spoiler Journal of Pikes Feak Scaring Society may 8%

THE ALBUQUERQUE CONNECTION Ken Sirmmcnde

as well as a fuselage stiffener. In the case of the Sagitta, where there is very
little excess space around the servos, the forward radio hatch can be made to
take some of the landing loads and therefore stiffen the forward fuselage. If

Sailplane Structural improvemenls L . .
N - " P 4 the balsa fairing is mounted on a plywood base which is attached to the forward
en Simmonds
y fuselage with screws as described for the ply diaphram, it will absorb some of
i the vertical and side landing loads and prevent the lozenging and bulging
Randy's excellent recent Spoiler article "Broken Noses, Flutter, and Short

. . actions I've described.
Moments' sparked off a few thoughts on general sailplane design and the

A further option is to make the servos themselves structural members. The

structural improvements which can dramatically add to the life of a typical L
reliability of modern servos has led to the handlaunch brigade building them

competition sailplane. Every kit manufacturer is concerned about keeping the . i
into their fuselages. There's no reason not to adopt this practice for the

competition sailplane. .The elevator and rudder servos can be sandwiched
between balsa blocks, and the whole assembly sanded to the contour of the
fuselage sides and epoxied in place. This will dramatically increase the

resistance of the forward fuselage to lozenging.

price of his models comparable with other similar kits on the market. He does
this by minimizing the number of parts in his kit, and therefore the amount of
labor required to prepare it. My contention is that by carefully considering
the weak’ points m a kit design and addin. .* minimal amount of spruce, ply,
carbon fiber, and glasscloth we can. extend the life of the average model by

many years.

The "open taco shell" forward fuselage design mentioned by Randy is a good

case in point, and is common to a number of sailplane designs, including the

Sagitta. The problem is that the design lacks rigidity, and the 1/8" liteply
material used lacks the flexibility to.withstand sudden distortions due to landing yél'-f 3/5" “PRUCE DoumERS
loads. NOTE TaAMEL &7 Sesn

Imagine a sharp blow under the fuselage nose due to a hard landing. The open
box structure is not braced on the top and so the sides tcnd to bulge between
the fuselage formers. Similarly, in a ground loop or side loading situation the
fuselage tends to bend to one side of ‘'lozenge'. In either case, il the
structural lmits of the h’teply are exceeded the fuselage sides will break,
probably as a tension failure on-the outside of the benc.

DOURLER
DeESIEN sHow D

ALOW For THg
ORAVAL TRANE IO
OFf _LOAD PATHS.

v

Yo eLy or Ve Lre mY
DiA PHRAM
GLLE FERMANVENTLY I8y PLACE
OR  SCCURE  bohlH . SXREWS

AT _EAQUN BULKMLAD,
AS SHOWN N SLeaf
VIEW' |

FOSBLACE ©IDES & BOT™M SHEGTING LAP ovER AIPGA ST

\‘DRLL_ >-voes %' pia, x 4" peep eacn sioe P EOXY D PiECES
OF J5' cDRUCE DowEL. N PLAZE £ SAND AT,

a0
DiaorRAM ! Fievke |, ThiS NOT This
Nosebeo k
FUs£L2eE Sipe e
SCRAP SerulE T
BATTERY :
Pacx, HH
M
A considerable gain in fuselage rigidity can be made by adding a plywood Ba Y 8
TTER] uTTS
diaphram over the radio equipment bays, as shown in Figure 1. This can be &Wbaz 4
. s . : . WeDGe ACrion
glued in place after the servos are installed, or if you want to retain good Due TO SBATTERY INUERTIA
access to the servos, the ply can be held in place with selftapping screws as DRIVES, FUEL_A&L S:DES

shown in the detail figure. These should be at least six screws and they A?A»ZI‘.
8 should be positioned midway between the fuselage formers. The diaphram can 9
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The stiffness of any rectangularsection structural member is equal to the depth
of the rection cubed. For the rectangular and l-section beams shown in Figure
2., the moment of inertia (I} is

3

bd” for the rectangular beam, and l_)(D3 - ds) for the I-beam section.

1z

_{
-1
T
L

Fioure 2. '\)Q d “L R

o

!

;;
jmﬂ
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In the case of the I-beam, for example, if we double the distance between the
spar caps, for the same maximum stress in the caps the beam will be able to
withstand eight times the bending load. Relating this to the forward fuselage
sides, landing shock loads -can be resisted by the classic method of adding
spruce doublers to the upper edgé of the fuselage as shown in Figure 3. In
the case of the Sagitta, where the shrink-tube fit of the fuselage around the
servos leaves insufficient space for spruce doublers, I would recommend adding
carbon fiber doublers, as shown in the sketch. As an experiment, split off a
piece of carbon-fiber sheet 0.007 inches thick and about 1/4-inch wide. Cut it
into two short strips and Hot-Stuff them together. What you have is a highly
flexible carbon-fiber spring. Now take two similar carbon-fiber strips and
Hot-Stuff them to the softest piece of 1/4-inch square balsa in your scrap box.
What you now have is a structural beam that cannot be broken with your bare
hands! You have increased the 'd' diminsion of the carbon-fiber by about 10
1000 times.

times, and the stiffness by 10 cubed ...

SIDE

-l
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ALLURE, . A REPORT OF MY EXPERIENCE.....evssvses.1YSON D. SAWYER

“AFTER DOING SOME EXPERIMENIING WI{H A NEW SAILPLANE, 1 CAME UP
WITH A FEW WING ‘TiPS’ (AND TURBULATORS) THAT MIGHT BE OF INTEREST
10 RCSD READERS.

"HaVING ALMOST COMPLETED MY NEW BALSA USA sarLpLANE (COMPLETED
ENOUGH, THAT 1S, TO FLY) | WENT OUT AND MADE SOME HAND LAUNCHES. THE
ATLERONS HAD NO EFFECT, SO | INCREASED THE THROW, AND FINALLY JUDGED
IT GOOD ENOUGH TO PUT IT UP ON THE HI START. By THE TiMe [ coT A
CHANCE TO TRY IT ON THE HI START, THE WINDS Were 10 - 15 knoTs anp
GUSTING HIGHER (NOT EXACTLY TEST-FLYING WEATHER) BUT | JUST couLD Not
WAIT. In ABouT 15 MINUTES | FOUND MYSELF HOLDING A NEW GLIDER HOOKED
TO THE END OF A STRETCHED-OUT HI START AND 20 KNOTS OF WIND GUSTING
IN MY FACE. | HAD A COUPLE OF SECOND THOUGHTS, DROPPED A FEW DEGREES
OF FLAPS (NOT INCLUDED IN THE PLANS...BUT | ADDED THEM FOR GLIDE-

PATH CONTROL) AND THREW THE PLANE INTO THE AIR. IT WAS A FLIGHT THAT
TURNED OUT TO PROVIDE THE PILOT WITH EXCELLENT CARDIO~VASCULAR EXERCIZE!

"THE FLIGHT BEGAN WITH A SHARP HOOK TO THE RIGHT, FOLLOWED BY A
SWERVING CLIMB-OUT AND A STALL AT THE TOP OF THE LAUNCH. AFTER RECOVER-
ING FROM THE STALL, | TURNED DOWN WIND AND IMMEDIATELY SAW THAT |
WOULD NOT HAVE MUCH TIME TO PLAY AROUND, SO | SET UP A LANDING PATTERN
THAT WOULD LEAVE PLENTY OF ROOM FOR ERROR. TRYING TO GET A BIT OF A
"FEEL’ FOR THE GLIDER, | SLOWED IT UP A LITTLE BIT, ONLY TO FIND THAT
BELOW ABOUT 15 KNOTS IT FELL LIKE A RoCK AND HAD NO ROLL RESPONSE. A
COUPLE OF TIMES THE TURBULENCE TOSSED ME UP ON ONE WING, AND | WAS UN-
ABLE TO ROLL LEVEL UNTIL THE NOSE WAS WELL DOWN. ALL TURNS STARTED WITH
FULL AILERON, AND THEN | HAD TO WORK IT AROUND WITH RUDDER. THE APPROACH
WAS MADE WITH FULL FLAPS AND THE NOSE WELL DOWN TO MAINTAIN FLYING
AND CONTROL SPEED. AFTER MY HEART RECOVERED, | DECIDED TO TRY ANOTHER
LAUNCH 70 SEE IF | COULD GET A BETTER IDEA OF WHAT MIGHT BE WRONG. THE
SECOND FLIGHT WAS ALMOST IDENTICAL TO THE FIRST,

"AFTER SWEARING AT THE GLIDER (] DON'T THINK IT WAS LISTENING) |
CALLED JiM TO GIVE HIM AN UPDATE ON THE TEST FLIGHTS. AFTER SOME TALK,
HE SUGGESTED THAT THE PROBLEM MIGHT BE LAMINAR SEPARATION ON THE TOP
OF THE WING, WHICH WOULD POSSIBLY ACCOUNT FOR THE POOR GLIDE PATH AND
POOR AILERON RESPONSE. (WITHOUT THE AIR FLOWING OVER THEM, THEY WOULD
NOT HAVE MUCH EFFECT). S0, WE DECIDED TO PUT SOME TURBULATOR STRIPS ON
THE WING,

"HERE'S THE SITUATION AS WE ANALYZED IT: LAMINAR AIRFLOW (SMOOTH
AND WITHOUT TURBULENCE) CAUSES THE LEAST DRAG BECAUSE THERE IS LITTLE

ENERGY TRANSFER BETWEEN THE LAYERS OF AIR AND THE WING SURFACE. HOWEVER,

LAMINAR FLOW HAS A GREATER TENDENCY TO SEPARATE FROM THE SURFACE OF

THE WING AT HIGHER ANGLES OF ATTACK...CAUSING A BIG INCREASE IN DRAG

AND A REDUCTION IN LIFT. ON THE OTHER HAND, TURBULENT FLOW CAUSES

GREATER ENERGY TRANSFER BETWEEN THE LAYERS OF AIR(AND THEREFORE SLIGHTLY

HIGHER DRAG) BUT IT ISN’'T AS APT TO SEPARATE FROM THE WING AND CREATE

THE PROBLEMS WE OBSERVED (HIGH DRAG AND LOSS OF LIFT, TOGETHER WITH

POOR AILERON RESPONSE). ARTIFICIAL TURBULATION CAN BE PRODUCED BY MEANS

OF A TURBULATOR STRIP, TO INDUCE EARLY TRANSITION FROM LAMINAR TO TURBU-

TAPE FLacio About 17107 G apenCE AR OF 1/16" v muacx stateive
M THE LEADING EDGE OF THE WING.



..+ SAWYER
ALLURE (CONTINUEDY s tvanvsversretrannsesicnsarnens SAW
“A FEW TEST FLIGHTS SHOWED A BIG IMPROVEMENT IN CONTROL RESPONSE

AND IN THE GLIDE PATH. MOVING THE TURBULATOR TO THE 20 - 25% posiT-
1ON ON THE WING SHOWED STILL FURTHER IMPROVEMENT IN PERFORMANCE, BUT
IT STILL HOOKED TO THE RIGHT ON LAUNCH AND STILL DISPLAVED THE SHARP
TIP STALL ON THE RIGHT WING.

"At THiS POINT | MUST CONFESS THAT l'M NOT A VERY GOOD BUILDER,
AND HAD ENDED UP WITH SOME PRETTY BAD COVERING WRINKLES ON THE LEADING
EDGE OF THE WING,. DECIDING THAT THE WRINKLES COULD BE CONTRIBUTING 10
THE SHARP STALL CHARACTERISTICS, | PLACED SOME WIDE ELECTRICIAN'S TAPE
ON THE LEADING EDGE TO SMOOTH IT UP...AND DISCOVERED THAT THE STALL
BECAME A BIT MORE GENTLE, BUT WAS STILL THERE, AS WAS THE HOOK TO THE
RIGHT ON LAUNCH. LAUNCHES CONTINUED TO BE A BATTLE BETWEEN THE SHARP
TIP STALL AND THE PiLOT's REFLEXES (JIM EVEN STALLED AND SPUN THREE
TIMES WHILE STILL HOOKED ON...WITH A LARGE CROWD WATCHING!). OUR NEXT
IDEA WAS THAT MAYBE THE PRESENCE OF AILERONS GOING ALL THE WAY OUT TO
THE TIPS AND ACTUALLY FORMING A PART OF THE TIPS, WAS CAUSING INTER-
FERENCE WITH THE TIP VORTEXES AND SOMEHOW CREATING THE PROBLEM. JIM
SUGGESTED THAT 1 PUT SOME TIP PLATES ON THE ENDS OF THE WING TO IM-
PEDE AIRFLOW AROUND THE END OF THE TIPS...SO | TOOK MY RAZOR SAW AND
PAINFULLY REMOVED THE TIPS, | CUT OUT THE TIP PLATES FrRoM 1/16" prLywooD
AND MADE THEM BIGGER THAN THE TIP AIRFOIL ALL THE WAY AROUND THE END
RIB, ZAPPING THEM INTO PLACE, UcLy! THEY LOOKED SOMETHING LIKE SKIDS
AND SOMETHING LIKE A MAD INVENTOR’S NIGHTMARE.

"WHew! WHAT A WORLD OF IMPROVEMENT ON THE CONTROL END OF THINGS!
THE TEST LAUNCH WITH THE NEW TIP PLATES STARTED WITH A SHARP RIGHT
(OHH., . THAT DAMNED RIGHT HOOK!) THAT COULDN'T HAVE BEEN RECOVERED FROM
WITH THE OLD CONFIGURATION, |'M NGT CLAIMING THAT THE TIP PLATES ARE
THE BEST SOLUTION TO THE PRCBLEM, AND i SUSPECT THAT ANY TIP THAT KEEPS
THE AILERONS OUT OF THE VORTICES WOULD WORK FINE,

“AT THIS POINT WE HAD GONE FROM A FAST AND BARELY CONTROLLABLE
LAUNCH WITH A WIDE, FAST PATTERN, AND LANDING, TO A DESIGN THAT FLEW
VERY WELL WITH GooD CONTROL. ([T EVEN DID NICE TURNS WITHOUT ANY
RUDDER!), THE ALLURE HAD BECOME A COMPLETELY DIFFERENT MACHINE, EXCEPT
FOR THAT RIGHT HOOK. '

“J1M SUGGESTED TO ME THAT THE WING MIGHT HAVE WARPED ENOUGH DURING
THE CONSTRUCTION AND MODIFICATION PHASE TO ACTUALLY HAVE WASH-IN RATHER
THAN THE DESIRED WASH-OUT OR, AT VERY LEAST, NEUTRAL TWIST. JIM (wHo
HAS BEEN INCREDIBLY BUSY LATELY) FINALLY FOUND SOME TIME TO COME FLY
WITH ME. SURE ENOUGH, THERE WAS SOME WASH-IN IN THE RIGHT WING, S0
| RETWISTED THE WING UNDER HEAT AND MANAGED TO GET BOTH WINGS RIGHT.
THE WIND WAS BLOWING AT ABOUT 20 KNGTS AGAIN, AND JIM DIDN'T DARE PUT
UP H1s GENTLE LaDY. However, THE ALLURE WITH 17s 10.5 OUNCE-PER-SQUARE
FOOT WING LOADING DIDN'T MIND THE WIND AT ALL. BELIEVE IT OR NOT,
THIS WAS THE SAME ALLURE THAT | WOULD HAVE GLADLY STOMPED INTO THE
GROUND AFTER THAT FIRST FLIGHT! IT FLEW LIKE A cHAMP: FAST, SMOOTH,
EASILY CONTROLLED, AND A NICE FLAT GLIDE WITH EXCELLENT PENETRATION.
“LUCK WASN'T ENTIRELY WITH US THAT DAY, HOWEVER, IN SPITE OF ALL
THE WORK WE'D DONE TO IMPROVE THE SAILPLANE. ON ONE OF THE LAUNCHES,
SHE MET DISASTER., AT ABoUT 70 FEET ON A LAUNCH THE VEE TAIL SEPARATED

12 COMPLETELY FROM THE REAR FUSELAGE AND WENT ON ITS OWN WAY, AFTCR SOME

SAWYER CONTINUES. ..

SURPRISINGLY STABLE FLIGHT INVERTED (|l HAD PUT THE FLAPS DOWN FOR
LAUNCH, MAKING THE AIRFOIL LOOK LIKE A REFLEXED, OR FLYING WING AIR-
FOIL WHEN INVERTED) FLIGHT, SHE SPUN [N FROM ABOUT 30 FEET - STILL
ATTACHED TO THE HI START WHICH WAS PULLING LIKE CRAZY - AND SMASHED
INTO THE ONLY 10-FOOT SECTION OF PAVEMENT IN THE ENTIRE FLIGHT PATH!
LADY Luck WAS ON A TEN-MINUTE BREAK, | GUESS. SO WE LOST THE LITTLE
GLIDER (FUSELAGE DEMOLISHED, WING SALVAGEABLE WITH ONLY SLIGHT DAMAGE,
AND THE VEE TAIL INTACT) BUT WE LEARNED SOMETHING ABOUT AERODYNAMICS,
STABILITY AND CONTROL...AND HOW TO GET AN APPARENTLY HOPELESSLY-BUILT
GLIDER TO FLY LIKE A CHAMP,

“l DON'T WANT THIS LETTER TO SCARE ANYONE FROM BUILDING AN ALLURE,
WHICH | BELIEVE IS A GREAT SAILPLANE, THE VEE TAIL SHOWED ABSOLUTELY
NO BAD HABITS, AND [ AM CONSIDERING BUILDING ANOTHER FUSELAGE FOR THE
ORIGINAL WING AND TAIL. BEFORE THE TAIL FELL OFF (DUE TO A POOR GLUE
JOINT - REMEMBER, | SAID | WASN'T MUCH OF A BUILDER) THE SHIP FLEW
GREAT, AND [ SUPECT THAT ANY PROBLEMS WE ENCOUNTERED WERE A PRODUCT OF
MY INEPT BUILDING RATHER THAN ANY INHERENT DESIGN FLAWS,

CoMMENT :

Ty ts VERY MODEST. HE 1S A 'NATURAL' PILOT, AND A PRETTY DECENT
BUILDER, CONSIDERING THAT HE'S ONLY BUILT ABOUT THREE PLANES IN HIS
LiFe! He's a Level 1] ALREADY, AND NEEDS ONLY A FEW MORE POINTS
FOR His LSF Lever 111, He 1S VERY MUCH 'INTO' DESIGNING SAILPLANES
AND HAS ALREADY DESIGNED A CANARD SAILPLANE WHICH [S NOW UNDER CON-
STRUCTION. HE ENJOYS COMPUTERS AND HAS COMMITTED SOME DESIGN PROGRAMS
TO DiSK TO HELP HI¥ WITH THE MORE ESOTERIC ASPECTS OF CAD FOR SAlL-
PLANES. YOU WILL MEET HIM AT THE NATS THIS YEAR, FLYING IN THE 100"
AND TWO-METER CLASSES, By THE wAY, Tv 1S ONLY FIFTEEN YEARS OLD!

-

News Anp Views

IN CASE vou DON'T ALREADY KNow, JERRY SLATES ofF Vikine MoDELS
USA Has BoueHT out Hr JoHNsoN MobeL PRODUCTS, AND WILL BE FURNISHING
THAT COMPLETE LINE OF GOODIES FORMERLY PRODUCED BY HI - AND ULTIMATELY
Minge - Jounson. Look FOR JERRY's ap 1N RCSD.

E X 2

Have vou TRIED LARRY SRIBNICK’S “SR” BATTERIES YET FOR YOUR SAILPLANE?
IF NOT, YOU'D BETTER GET SOME FOR YOUR RECEIVER AND TRANSMITTER, AND
A COUPLE OF SPARES., THESE ARE THE BEST BATTERIES AVAILABLE ANYWHERE,
AND HAVE ULTRA-LONG LIFE FOR THEIR SIZE DUE TO LARRY'S SPECIAL PROCESS
AND MATERIAL OF MANUFACTURE. THEY COME IN THE USUAL FLAT PACK, SQUARE
PACK, SHAPES AS WELL AS SOME NEW AND.DIFFERENT ONES THAT COULD BE A
BIG HELP TO vou. WRITE To LARRY AT: SR BATTeries, Inc., Box 287
BecLport, HY 11713, I woULDN'T BE MAD IF You MENTIONED RCSD, EITHER,

* %
RememBER CLARK SMILEY'S DOPE-AND-FIBERGLASS FINISHING METHOD? WELL,
HE’S GOT ANOTHER IDEA FOR US: USE THE INNER PART OF YOUR NYLON CON-
TROL ROD TO CARRY A STILL SMALLER CABLE OR CONTROL WIRE. IT IS Low-
FRICTION, AND ALMOST ZERO SLOP. BY THE WAY, BE SURE TO CEMENT THE
OUTER PART CAREFULLY ALONG ITS RUN, AND THEN CEMENT THE INNER PART

AS WELL TO SECURE IT, MAKE SURE THE RUNS ARE AS STRAIGHT AS POSSIBLE,
700,

nnE.
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TESTING OF NICAD BATTERY CAPACITY by Lee Murray

There are many devices to test the capacity of the batteries that
you are using and more than enough terms to confuse most any modeler.
Fortunately there is an inexpensive and simple method of testing of
NiCad batteries that I will describe and will require a minimal outlay
of those precious "hobby bucks". The reason why you want to test your
batteries include:

1. The capacity of NiCad batteries decreases with time and with the

number of charge-discharge cycles.

2. NiCad batteries are subject to failures which may suddenly
change the voltage and capactiy of the battery pack.

3. NiCad batteries develop a "memory" effect that will limit the
capacity of the batteries to the level of discharge that they
normally experience between charges®.

Experienced users of NiCad batteries routinely replace a battery
pack whenever the battery capacity decreases to 504 of the new battery
capacity specification or after a given period of time based on
experience (five years for example). The batteries can be damaged due
to crashes or other kinds of abuse such as improper charging or
discharging conditions. Chemical reactions occuring during overcharging
and at elevated temperatures reduce the performance of batteries.
Fortunately the memory effect referred to previously is correctable
provided that the battery pack is deep cycled a few times.

In order to provide the best treatment for your NiCads
manufacturers recommend that you use low charging rates for overnight
charging. To accomplish this I use a light timer to disconnect the
charger after the 16 hours for the normal recharging or 20 hours for a
charge after a total discharge using S0 milli-amp (MA) charger. A
simple modification to a light tinmer will limit the charging to one
cycle even though you don't remember you were charging your batteries
for a week or more. The modification to the circuit is shown in figure
1. Batteries smaller than SO0 MA will require a charge rate lower than
S0 MA roughly equal to 1/10 the stated capacity. I use a 50 ohm
resistor with a Futaba charger to charge 175 MA batteries at a 30 MA
rate. A 1200 MA pack is charged at a SO MA rate provided by the
standard charger but for two 16 hour periods. One way to protect your
batteries from overcharging damage and stil be able to charge your
batteries at a higher rate is to purchase a dual rate charger which will
automatically change to a low charging rate when the voltage of the
battery increases near the end of its charging cycle.

A imple method for measuring the battery capacity involves using a
10 watt 20 ohm resistor (actually two 10 ohn resistors in series®). The
batteries are connected to the resistor using the standard charge cord
which is plugged into a connector which is wired to the resistors, see
figures 2 and 3. The resistors will get warm so be carefull not to
touch them during a capacity check, especially during a check of your
transmitter pack. I begin to make voltage measurements with a volt-ohm
meter and/or expanded volt meter and continue to make measurements every
S to 10 minutes until the battery is discharged. The voltages are
logged with the times of the measurements for later plotting. When the
voltage of a 4 cell pack reaches 4.2 volts the resistor ig disconnected
and the calculations are made. A plot of a typical discharge curve is
shown in figure 4.
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The capacity of batteries is calculated from the equation:

CAPACITY = Discharge rate ¥ hours to discharge battery

This equation can be expressed in the units you will be using for
4 and 8 cell packs.

CAPACITY =(4.8 v/20 chms)*(minutes to discharge/60 min/hr)*1000 MA/A
=4 ¥ minutes to discharge (for a 4 cell battery)
=8 % minutes to discharge (for an 8 cell battery)

An effective volt-chm meter is one with a 5 and 10 volt range.
Radio Shack has a meter for about %25 on sale and is the source of the
measurements reported in the attachment. The purchase of an expanded
scale volt meter (ESV) is very valuable for field measurements of
battery charge. ESVs measure a portion of a scale, e.g. 4 to 5 volts.
There are a few which can be purchased for about $15. When purchasing
one of these low cost ESVs it is recommended that you compare the
readings with those of another meter and make any adjustments that may
be needed. Another method of checking the ESV is to test the capacity
of a good NiCad pack using the procedure described. I should add that in
order for an ESV or any other meter to make a good evaluation of battery
charge there should be a load resistor used to place a load on the
batteries. If the ESV you use doesn't have a load resistor you can use
the 20 ohm resistor described previously.

L. James Doe, "Secondary Batteries",Encyclopedia of Chemical
Technology
2. Available from Radio Shack

QuUTRUT 120 U INPUT
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! OLD CLOCK
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Figure 1
Light Timer Modification

Figure 2
Discharging Circuit
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AiR MAiL...STEPHEN O'LEARY COMMENT'S oN CHERNOFF'S ARTICLE...

#] rounp MAX CHERNOFF’S ARTICLE VERY INTERESTING, IT 15 A
PLEASURE TO READ AN ARTICLE BY AN 'EXPERT’ AND FIND THAT THE AUTHOR
REALLY DOES KNOW WHAT HE'S TALKING ABOUT. ALTHOUGH | AGREE WITH
EVERYTHING [1AX STATED IN THE ARTICLE, | WOULD LIKE TO ADD SOME CLARI-
FICATIONS THAT MIGHT PREVENT SOME READERS FROM DRAWING IMPROPER CON-
CLUSIONS. | DO NOT CONSIDER MYSELF AS MUCH OF AN EXPERT AS Max, anp
IF HE DISAGREES WITH ANYTHING | SAY, DON'T puBLISH IT. (You won'T
GET OFF THAT EASY, STEVE...JHG).

“READERS SHOULD REMEMBER THAT HE WAS DISUSSING PROBLEMS OF HIGH-
SPEED FLIGHT, CONDITIONS THAT DO NOT NORMALLY APPLY TO THERMAL FLYING,
IT IS TRUE THAT IF THE CENTER OF PRESSURE IS BEHIND THE SHEAR CENTER
THE WING WILL NOT SUFFER FROM DIVERGENCE. IF THAT IS NOT THE CASE,
DIVERGENCE CAN OCCUR, BUT THE SPEED AT WHICH 1T WILL OCCUR DEPENDS
ON THE TORSIONAL AND BENDING STIFFNESS OF THE WING., THE STIFFER THE
WING, THE HIGHER THE SPEED AT WHICH FLUTTER WILL OCCUR, IT IS POSSIBLE
TO MAKE A MODEL WING SO STIFF THAT IT WILL NOT FLUTTER AT SPEEDS
ACTUALLY ENCOUNTERED. THIS BRINGS ME TO THE MAIN REASON FOR WRITING:

I DESIGN MY OWN WING STRUCTURES AND ALWAYS USE TWO SPARS. THIS CON-

FIGURATION WHEN ENCLOSED WIiTH WING SHEETING AND COMBINED WITH A D-
TUBE, IS EXTREMELY STIFF IN BENDING AND TORSION. THIS COMPENSATES FOR
THE REARWARD MOVEMENT OF THE SHEAR CENTER. | USE THE TWO SPAR APPROACH
BECAUSE I CAN MAKE THE WING VERY STRONG IN THE CENTER, AND I CAN EASILY
REDUCE THE SPAR STRUCTURE i1 ACCORDANCE WITH THE WING LOADS AS IT EX-
TENDS TOWARD THE WING TIPS. Srars AT 157 anp 35% OF CHORD, FOR EXAMPLE,
WILL STILL HAVE A SHEAR CENTER AT THE QUARTER-CHORD POINT. EVEN IN
DIVES FROM HIGH ALTITUDE | HavE HEVER HAD A FLUTTER PROBLEM..

“To SUMMARIZE, THE WING STRUCTURE HAS TO BE DESIGNED FOR THE IN-
TENDED USE OF THE GLIDER, AND WHAT 1S GOOD FOR AN FAI-F3B MoDEL 1s NOT
NECESSARILY BEST FOR ANY OTHER TYPE OF GLIDER,

"Tyg ARTICLES THAT 1 ENJOY MOST IN RCSD ARE THOSE THAT TEND TO BE
TECHNICAL AND THOSE THAT GIVE SPECIFIC DETAILS ABOUT GLIDER DESIGNS;
ACTUAL AND THEORETICAL INFORMATION ABOUT AIRFOILS; BUILDING MATERIALS;
AND AERODYNAMICS; ARE MOST INTERESTING. [ AM ALSO INTERESTED IN TECHNI-
CAL INFORMATION ABOUT FLYING WING GLIDERS (I LIKE A CHALLENGE). | HAVE
THE TWO WHITE SHEET EDITIONS ABOUT FLYING WINGS, AND WILL BE BUILDING
MY FIRST WITHIN A YEAR. l'LL LET YOU KNOW HOW 1T TURNS ouT.”

Yours TRuLY, STepHeEN H. 0'LEARY

al
R
C

CoMMENTS: - THANKS FOR THE INPUT, STEVE. | THINK MAX WAS TRYING TO MAKE
THE POINT THAT FLUTTER PER SE DOES NOT USUALLY OCCUR ON MODELS, AND
THAT WHAT WE TEND TO CALL FLUTTER IS, IN FACT, NOT FLUTTER, [ DID SEE

A CASE OF ATLERON FLUTTER, AND [ DID SEE A CASE OF ELEVATOR FLUTTER

ON A COUPLE OF MODELS (DIFFERENT ONES, THANK GOODNESS) AND [T WAS A
DESTRUCTIVE VIBRATION WHOSE MAGNITUDE BUILT UP UNTIL STRUCTURAL FAILURE
OCCURRED. [N THIS SENSE, PERHAPS | - 70O - DISAGREE WITH MAX, BUT LET'S
GET A GOOD DISCUSSION GOING HERE SO THAT WE MAY ALL LEARN SOMETHING,

By THE WAY, SEE MAX' LATEST ARTICLE IN THIS ISSUE ABOUT CONTROL SURFACE
DEFLECTION, HE'S GOT A COUPLE MORE ON THE WAY, T0O. IT'S GOING TO BE
FUN AND PERHAPS EVEN A BIT CONTROVERSIAL BEFORE WE'RE THROUGH...JIM.

e

VERSION.
ALGEBRA 2M ﬁPly fuz)
ALGEBRA 2M
ALGEBRA 3M ﬁPly fuz)
AICEBRA M

chaanels, Section E 392,

from ENGLAND

BOTH ARE COMPLETE KITS WITH OBECHI
COVERED FOAM WINGS, BALIAST TUEBES, ALL
LINKAGES, AILERON DETAILS, EITHIR
~ FIBREGLASS OR PLY FUSELAGE.

THESE ARE ENGIAND'S BEST CONTEST DESIGNS
AVAILABIE DIRECT AT DISCOUNT PRICES
DUE TO THE STRONG DOLIAR EXCHANGE RATE
THE PRICES INCLUDE AIRMAIL POST FOR
PLY AND SURFACE POST FOR FIEREGLASS

SCAN BANNISTER'S ALGEBRA 2N
. Competition design span, loading
v, from Bozs to liozs. Two or Three
«, channels, Section E 176

‘ \ M:—-/.'“-E"“;

U.K. Pounds
£40.00

glassfibre fuz) &£53.00

£49.00

glassfitre fuz) £62 00

a i three channels

Algebga 2M Slope Aerobatic,
ALGEBRA M 124* span, Loading from Wing loading: 10 to 12 0z./Sq. Ft., Eppler 374
7+8ozs to 13 ozs. For two to four

Price with ply fuselage:42 Pounds Sterling

- Price with Glass Fiber fuselage: 55 P
, _7 Sterling ¢ ounds

/ ~ Tel: 0494 28214
‘ Visa and Mastercard or
I.M,0, (Pounds Sterling)

DICX EDMONDS MODEL. SUPPLIES
Unit 20 Vernon Buildings,Westborne St.
High Wycombe, England HP1ll 2PX

Send for your FREE -
Catalog and/or $4.00*
for your Technical
Manual to: -
SUPERWINGS, LTD.

- 422 Wentworth Avenue

- Battle Creek, Ml 49015 -
Or call: 616/965-5293 -

+The $4.00 may be applied toward a
future purchase of $25.00 or more.- -




