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Flight Testing For Center of Gravity Effects 

This last summer my friend Dave Weston 
completed his RV-6 (N961DL) (In the middle of 
the project he also moved 1000 miles, built a 
house, a hangar, and 80% of a runway!). During 
the _final stages of his 40 hour flight test phase we 
dec1?ed to test the airplane for various baggage 
loadmgs. He and his wife, Dee, intended to make 
an extended cross country trip at the completion 
of the test program, and he was concerned about 
~ ~otential limited baggage capability that was 
md1cated by the results of his initial aircraft 
weighing. 

His RV-6 is powered by a 160 hp, 0320 
Lycoming driving a Performance Propeller, wood 
68-72 fixed pitch propeller. Dave's 61511 frame 
weighs 215 pounds which could contribute to a 
potential aft C. G. problem. In addition, in order 
to _save overall weight, he had installed a light 
weight starter (The best place to save weight is 
aft _o_f the C. G._, unfortunately most good oppor
tumttes for weight savings occur forward of the 
C.G.). 

Our goal for these flight tests was two fold. 
First, to determine the baggage limit for this 
particular airplane. Second, to determine the 
validity of Van's center of gravity limits. Were 
they too conservative, or not conservative 
enough ~can anyone imagine Van not being 
conservative enough)? 
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We began the flight test with a loading of 
Dave and I, full fuel, and no baggage. With this 
loading we calculated (using Van's weight and 
balance format) a center of gravity at 7 5. 8 inches 
aft of datum. Van's recommended forward limit is 
at 68.7 inches with the aft limit at 76.8 inches. 
Consequently, we were only one inch forward of 
Van's "designer's" aft limit with no baggage at all! 
We decided that the first test flight would be to 
-le•--m:n"" :.:- •J...- ci. · i- .. • 1 • • • u Lt.-11 ll 1\;, u . lllt; 1.1y71ng qua11a..1es VlOU1G ""v"enfy th.is 

aft, but stable, center of gravity condition. 

First Data Flight (two pilots, full fuel, no 
baggage) 

My normal take off technique in the RV series 
aircraft (and most tail draggers for that matter) is 
to conduct the entire maneuver in the three point 
attitude. However, when concerned about aft 
center of gravity conditions, I prefer to raise the 
tail early in the take off roll to check for adequate 
elevator power. The effort required to raise the 
tail gives me the first indication of the degree of 
aft loading. And, the mere fact that the tail can be 
raised at a low airspeed gives me confidence that 
there is adequate elevator control power available 
for control of the aircraft, even at unstable 
conditions (if I use the proper technique). Nose 
wheel aircraft don't provide this "last chance" 
check of control power prior to takeoff. 

The take off was conducted as described 
above and only moderate pitch forces were 
required to raise the tail and we continued the 
take off in a normal manner. 

Continued on pg 6 



DISCLAIMER 
We would like to make you aware that as always, in 

past, present, and future, any communication issued by 
EXPERIMENT AL AIRCRAFT ASSOCIATION, 
CHAPTER ONE SIXTY-EIGHT, INC., regardless of the 
form, format, and/or media used which includes, but is 
not limited to HANGAR ECHOES and audio/video 
recordings is presented only in the light of a clearing 
house of ideas, opinions, and personal experience 
accounts. Anyone using ideas, opinions, information, etc., 
does so at their own discretion and risk. Therefore, no 
responsibility or liability is expressed or implied and you 
are without recourse to anyone. Any event announced 
and/or listed herein is done so as a matter of information 
only and does not constitute approval, sponsorship, 
involvement. control or direction of any event (this 
includes Oshkosh). Please read, listen, enjoy, and be 
careful out there. 

Director's Meeting, December 12, 1992 

The January Meeting will be on 1/5, the speaker will 
be Bill Signs. 

The January Fly-in will be on 1/9 at Lancaster Airport 
hosted by Don Christiansen and Richard Wingfield. 

The February HE. assembly will at the Asberry's on 
l/26. 

Hangar Echoes was discussed. 280 will be printed for 
January. The Dave Hinkley ads will be dropped. 

Hoot Gibson is the tentative guest speaker for 2/2. It 
was motioned and seconded to have the room till 10 pm. 
The Chapter will coyer Hoot's expenses. 

Don Le\\is gave an informal Treasurer's report. The 
balance was $5644 .17 at the end of November. 

Gary Hansen received a check for $100 from Aircraft 
Spruce on behalf of the Chapter's efforts for the ijuilders 
Conference. I 

Geryl Mortensen has volunteered to be the Chapter 
Young Eagles program coordinator. 

1993 Board of Directors was discussed. Nominations 
will be taken in January, the slate presented in February, 
with elections in March for 7 people. 

January Calendar 

5 Regular Meeting 
Farmers Branch Comm. Ctr. 6:30 pm - 8:45 pm 

9 Fly-in 
14 Director's Meeting 

Farmers Branch Comm. Ctr. 7:00 pm - 8:45 pm 

26 Hangar Echoes Assembly 
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The February issue of Hangar Echoes will be 
assembled at Mel and Ann Asberry's house on 
January 26, 1993 starting at 7:00 pm. The 
address is; 

6524 Alamo Court 
Plano, 517-5070 

The January 9th Fly-in will be at Lancaster 
Airport. Our hosts will be Don Christiansen (RV-
4) and Richard Wingfield (RV-6). The Chapter 
168 trailer will not be in attendance. We will use 
the airport restaurant for lunch. As usual, the Fly
in will run from 1000 to 1400. 
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Happy New Year to all EAA Chapter 168 
members and their families! I hope that each and 
everyone of you had a jolly, merry, happy, and 
safe holiday season. We hope that EAA Chapter 
168 will be an important part of your world of 
aviation and we will work hard to provide 
interesting programs and activities. We owe a big 
THANKS to the 1992 officers for the excellent 
job they have done over the past year. Thank 
You to all 1992 officers! ( All 92' officers were 
reelected for 93'.) 

Our Christmas party was a great success. We 
had lots of good food, and loads of fun with the 
White Elephant Gift Exchange. Ann Asberry 
deserves a big Thank You for orchestrating this 
event. Everyone enjoyed the great food and 
camaraderie. 

The monthly airport Fly-In, was at the Aero 
Country Airport Cafe. The weather was cold and 
with rain threatening! Turnout was small. but for 
those who were there could enjoy th~ airpo~ 
s~rroundings, inside, out of the weather. It sure · s 
ruce to have a Cafe on the airport to provide a 
place for all to gather and tell interesting flying 
tales. Unfortunately I didn't venture out, as other 
activities intervened. 

An event that I did attend was the lecture 
night at Frontiers of Flight Museum, announced 
at the last meeting by Jay Shear. The topic was 
"Debunking the Myth of Howard Hughes", 
presented by Ed Rice of UTD. Since I arrived 
early, I spent the time touring the Museum, which 
was thoroughly worthwhile, but the best was yet 
to. c?me. Ed Rice, is a very knowledgeable 
av1at1on person. He is not only an academician 
(Professor Emeritus), but has lead a life active in 
aviation. He gave a overview of Howard Hughes' 
life of involvement in aviation, with some 
personal interactions that he had with the man 
plus related other aviation personae's experiences' 
with Howard Hughes as told to Ed. I encourag; 
all readers to check-out the Frontiers of Flight 
Museum, and attend these quarterly lectures. 
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Hopefully, we can publish notice of the upcoming 
lecture events in Hangar Echoes. 

I would like to announce, that Geryl 
Mortensen, has volunteered to be the Young 
Eagles Coordinator for the Chapter. This is just 
GREAT. Thanks go out to Geryl for having the 
spirit and willingness to contribute. We'll 
certainly be involved with the Young Eagles 
program in 93'. 

All readers should be aware of a special event 
planned for our February meeting, when NASA 
Astronaut, and fellow EAA member, Hoot 
Gibson will be featured. Look for the 
announcement elsewhere in this newsletter. 

For our January meeting world traveler Bill 
Signs is returning to give us additional highlights 
of his Russian experience. 

See you at the meeting, Bring a Friend along! 
Gary 

In appreciation for our Chapter's efforts with 
the Forums at the October Builders Conference 
the Aircraft Spruce & Specialty Co. has do~ated 
some of the profits to us. Gary Hansen recently 
received the following letter. 

Dear Mr. Hansen, 

Thanks to you and the support of all the good 
people in E.A.A. Chapter #168, the SouthWest 
Aircraft Builders Conference was a resounding 
success. We here at Aircraft Spruce and Specialty 
Co. extend our heartfelt gratitude and wish to 
convey our most sincere thanks for the 
participation of the chapter members. Your 
contin~ed support of our organization is deeply 
appreciated and we are sending along a check for 
$100. 00 which we know you can put to good 
use. 

Once again, thanks for your time, talent, and 
effort. We could not have done it without you! 

Best Regards, 
Jim Irwin 
President 
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The January 5th Meeting will feature the 
return of Bill Signs to complete the discussion of 
his trip across Russia last summer in a light plane 
(Mooney) to commemorate the Lend Lease 
program of WWII. We ran short of time during 
Bill's first visit with us in September. 

We will be taking nominations for the seven 
Board of Director positions at the January 
Meeting. The slate of nominees will be presented 
at the February Meeting (final nominations 
taken), with the elections held during the March 
Meeting. 

The primary obligation of the members of the 
Board of Directors is to attend the monthly board 
meetings. The meetings are never longer than 
two hours. Being a Board member is an easy way 
to get more involved in running the Chapter with 
a minimal time commitment. 

At the moment we are tentatively scheduled to 
have NASA Astronaut and fellow EAA member 
Hoot Gibson as our February 3rd Meeting 
speaker. Hoot commanded a Shuttle flight this 
past fall. Hopefully the Astronaut Office does not 
change Hoot's schedule on us at the last minute 
(we had to reschedule last time). This should be a 
great meeting. Hopefully Hoot will be able to 
present some more First Flight plaques Check 
the February issue of Hangar Echoes for the final 
details. 

FRONTIERS OF RJGHT MUSEUM 

~~ 
The History of Flight 

From Early Myths through Space Exploration 

Main Terminal at Love Field, Dallas 
Monday-Saturday: 10-5 Sunday: 1-5 

Adults: $2 Under 12: $1 Validated Parking 
Phone: (214)350-3600 
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FROM ONE HOMEBUILDER' TO ANOTHER. 
If you Need Insurance of Any Kind--
Auto, Plane, Home, Business . .. Let: 

OELN!O JOHNSON INSURANCE AGENCY 

Find Answer to Your Particular Nt.ed. 

Just Call: 458 - 7550 

Delmo (Pitta l~.1•1) Johnaon 

,~190 DOOL.Er Rew> 
~1.1.f.i I Tl.lU 1 ~ l-4 

MAX FLIGHT AVIATION 
. AVIATOR MAX 

~ CFII 

~~ 
LET'S GET HIGH TOGETHER 

Rent - Buy - Sell - Trade - Training 
MESQUITE AIRPORT 

Max Bolen 
1510 Hudson Rd . 
Mesquite, Texas 75181 

Off: (214) 222-b052 

FL IGHT TRAINING & GROUP SCHOOL INSTRUCTIONS 

PR I VATE • COMMERCIAL & FL I GHT INSTRUCTORS RAil NGS 

INSTRUMENT · L I NK · MULTI ENG I NE 

LINSEY MEMMI 

PREC ISION FLIGHT 
ADDISON AIRPORT 
DALLAS. TEXAS 

PLANE REN TA LS 

OFFICE 12141 239-1171 
RES. 661·3189 

BELA'S AIRCRAFT 

ENGINE & ACCESSORY SHOP 
2711 BROOKFIELD. DALLAS. TEXAS 75235 

tOFf DENlON DRIVE. LOVE. flE.LD ME.Al 

,a., ... , 315-,.-, "17a 

FAA CERTIFIED REPAIR STATION 1202 • '41 
BELA AMBRUS: RESIDENCE (21'}352-11'9 

ENGINE OVERHAUL. PARTS EXCHANGE 
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By: Howard D. Walrath 

After spending hundreds ( sometimes many 
thousands) of hours in completing a project, 
many builders desire to adorn their latest creation 
with a unique "N number" to inform all who see 
her that this bird is special! The FAA 
accommodates this understandable bit of vanity 
by permitting us to reserve a "custom N number" 
for the paltry sum of ten dollars for the first year, 
and an additional sawbuck each year to renew 
that reservation until we are ready to send them 
five dollars to permanently register our bird. 

When one decides to apply for a "custom N 
number", the FAA requires that we send them a 
letter containing five alternative choices (in order 
of desirability) along with $10, and then they will 
reserve you the first of your choices that is not 
already registered or reserved. The problem . is 
that the most desirable N numbers are probably 
taken, and there is no easy way to determine 
what numbers are still available. 
_ Some of the companies and-organiwtions that 
search FAA title and lien records will also (for a - I - -
fee), searqh for assigned and reserved N numbers. 
For example, AOPA charges $55 to search the 
FAA data banks and apply for an available 
number from your list. For another $45, they will 
go ahead and register your aircraft under that 
number. 

Since I can now see a light at the end of ~he 
tunnel for my latest construction project, I too 
desired to secure a special N number ending with 
my initials. Since it took two submissions to find 
an available number the last time I applied for a 
custom N number, this time I wanted to try a 
more scientific approach. Unable to economically 
obtain this service from one of the companies 
who provide this service, I finally managed to 
obtain a data base that runs in my PC and can be 
searched to determine what numbers are already 
"taken". 

If any Chapter 168 members are interested in 
this service, give me a call at (214) 248-4104 and 
I'll run the program and mail you a listing of all of 
the registered and reserved N numbers that fit 
your search criteria, with the caveat that someone 
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could have registered or reserved a number in the 
last few months since this data base was obtained, 
although the probability of that is pretty low. In 
any case, the price is right! 

Note that FAR 47.15(b) says that a United 
States identification number may not exceed five 
symbols in addition to the prefix letter "N". The 
symbols may be all numbers (Nl2345); one to 
four numbers and one suffix letter (Nl234A); or 
one to three numbers and two suffix letters 
(Nl23AB). The letters "I" and "O" may not be 
used and the first zero in a number must be 

' 
preceded by one of the numbers 1 through 9. 

D. E. CHRISTIANSEN, 0.0. 
Family Medicine 

Aviation Medical Examiner 

Ml. S1tvlce 521-4111 
222 S. Ced1r Rldg1 

Ounc1nvllle, Texas 7511& 
Ollie, Houra By Appolnlmonl 

LAKEVIEW AIRPORT 
Rentals Include JJ Cub and C-150 
Lake Dallas •.•••••.• 817-497-7496 

OSED 
Prun'S 

BUY & SELL 
DAMJ\GED OR DISABLED 

AIRCRAFT 

Air 
Salvage 

Of 
Dallas 

Lancaster Airport 

136 1 Ferris Road 
Lancas10r. TX 75146 

AIRCRAFI' 
8E'TRIEVAL 

(214) 227-1111 
(800) 336-6399 

FAX (214) 227-6176 



Flying at Aft CG: cont'd 

Climb Checks 

Our first task was to check the stability in the 
climb condition. We trimmed the aircraft in a 
cruise climb condition of 130 mph indicated air 
speed. I then applied back pressure to the stick to 
raise the nose ten degrees or so from the trim 
condition. I held the nose at this attitude for a 
few seconds and let the airspeed bleed off to 120 
mph. As I did this maneuver I noted that the stick 
force required to raise the nose felt normal (for 
an RV aircraft) and that some back pressure was 
required to hold the airspeed at 120 mph (10 mph 
slower that trim). Both of these force "data" 
indicated positive static stability in the climb 
condition. The back pressure was then released. 
The nose then proceeded to lower and continued 
past the trim attitude until the airspeed reached 
130 mph (the trim airspeed) where the nose 
reversed direction and began to raise again. 
During this entire maneuver I was careful to not 
apply any fore and aft forces to the stick. Slight 
side forces may have been applied to maintain 
wings ievei, bui I was carefui to make sure that 
they were indeed only side forces . What we had 
done was to excite the Phugoid, or long period 
mode. The fact that it did exist was further verifi
cation of positive static stability. We allowed this 
"long period" motion to continue for another 
cycle to assure that each excursion was of less 
magnitude i.e. that it was damped. 

Using the above methods we had verified, as 
early in the flight as possible, the existence of 
positive static stability at this flight condition. 
The following steps at cruise condition would 
quantify the level of static stability. 

Cruise Checks 

We leveled N961DL at 5000 feet AGL and 
trimmed for a cruise of 2500 rpm, which 
provided an indicated air speed of approximately 
150 mph. We then repeated the tests done in the 
climb with similar results. We then added two 
more test items to try to quantify the level of 
positive static stability. 

First, I asked Dave to roll into a 50 to 60 
degree level banked tum and comment on the 
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stick forces required to maintain the level tum. 
He responded that they felt normal for this 
maneuver and moderate in force level. This 
indicated a reasonable level of static stability. 
This is what one would expect at one inch 
forward of the limit. 

A good measure of the degree of static 
stability is the frequency of the short period 
mode. My experience in the RV-3, and RV-4 
indicated that for a mid C. G. loading a short 
period frequency of around 6 radians per second 
( one cycle in about one second) was normal. It 
requires instrumentation to measure the short 
period frequency accurately. However, I do this 
sort of thing regularly (in order to afford RV 
parts) in a highly instrumented aircraft, and 
consequently can make a pretty good approxi
mation of the short period frequency by 
observing the response to a pitch doublet. A pitch 
doublet is simply a small, symmetrical fore and aft 
pressure on the stick that should be applied at 
near the frequency to be observed. Consequently 
I did a "push-pull-release" of the stick, that took 
about a second to complete, and we observed the 
motion of th~ nose as it reiumed to the trimmed 
attitude. After the release the nose came back 
down to the trimmed attitude moderately fast and 
with no overshoots. The latter indicated good 
damping, and my aging "weather eye" translated 
the "moderately fast" part to be about four 
radians per second. This is a little slower than the 
six radians I would expect at the mid C. G. range. 
Consequently, it was beginning to look like Van's 
aft limit was about right. We were one inch ahead 
of his limit and still had a good airplane, but it 
was not quite as stable as a mid range loaded RV 
should be. 

Slow Speed Checks 

We slowed to an indicated airspeed of 70 mph 
with full flaps and repeated these maneuvers. The 
aircraft continued to exhibit good static stability. 
The short period frequency was less, but this is 
normal at lower speeds. 

The Landing 
Dave's landing was well controlled with a 

smooth touchdown in the desired area of the 
runway. 



Second Data Flight (two pilots, full fuel, 25# 
baggage) 

Being a devoted homebuilder (homes and 
airplanes), and a loyal EAA member, Dave 
selected a most appropriate material for our 
measured ballast, five and ten pound bundles of 
back issues of "Sport Aviation". We placed 25 
pounds of this, well read, ballast against the aft 
bulkhead of the baggage compartment. This 
represented a "worst case" 25 pound load. Our 
weight and balance calculations for this load put 
the center of gravity at 77.2 inches aft of datum 
or 0.4 inches behind Van's aft limit. 

On the take off I was careful to attempt to 
raise the tail rather early in order to check the 
available elevator control power before we 
became committed to flight. The tail came up 
without requiring anything near full forward 
stick, but the maneuver did require a little more 
effort than the previous flight. 

Climb Checks 

Conducting the previously described test 
maneuver in the climb gave us our first indication 
·of neutral static stability. Pitch forces were light, 
and when the nose was raised ten degrees and the 
airspeed slowed to 120 mph, it remained ten 
degrees above the trim attitude when the stick 
was released. As we continued the climb we 
noted that the nose would stay pretty much 
anywhere we put it with no trim required. 

Cruise Checks 

We again leveled at 5000 feet AGL and 
trimmed the aircraft for cruise flight at 2500 rpm. 
Repeating the test maneuvers of the first flight we 
noted that the airplane demonstrated very slight 
positive static stability. There was still a phugoid 
mode, however the aircraft was very slow to 
return to trimmed conditions, and the short 
period was so slow that I couldn't put a number 
on it. Stick forces were light in the steep turns, 
and I pointed out to Dave how difficult it was to 
keep the airplane in trim when cruising for more 
than a few minutes. 

Continued on pg 8 
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Airplanes 
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Engines 
Radios 

BOBBY'S PLANES 'N PARTS INC. 
320 F.M. 1885 E. 

Weatherford, TX 76086 

BOBBY OSBORN 

FINA 
presents: 

Jan Collmer 
Aerobatics 
P!tts S2B 

• Tc11qt1f' Hnlls 

• 1 ail Slides 
• Snap roll on take off 

and final approach 
A Real Crnwd Pleaser 

817-682-4220 

Jan·Collmer 
14368 Proton Road 
Dallas. TX 75244 
(214) 233-158<) 
Fax(214)233-0481 

BRUCE MILLER 
FLI GHT INSTRUCTOR 

Private, Instrument, Commericol 

Airpla ne, Toildrogger, Glider 

Box 54 7, Prosper, TX 75078 

(214) 347-2831 

, • ;, AERO INSTRUMENTS 

Mark G. Corboy 
President 

7515 Lemmon Ave., Hanger L 
Dalla~, Texas 75209 

(214) 357-4476 
Fax (214) 357-4572 



Flying at Aft CG: cont'd 

Slow Speed Checks 

We slowed to approach speed with full flaps 
and repeated the test maneuvers .... There were 
no phugoid of short period modes. The stick was 
a pure pitch rate controller and when stick forces 
were removed the nose would stay exactly where 
it was. There was no requirement to trim for 
different airspeeds, and consequently there was 
no indication of off speed conditions from the 
stick forces. The forces required to move the 
nose in pitch were light, and it took some effort 
to keep from over controlling pitch. 

Dave and I discussed the problems this 
condition would present on the landing. Airspeed 
control would be more difficult because the stick 
forces would give no indication of off speed 
conditions. In addition, light stick forces would 
require effort to prevent over controlling. There 
would also be a tendency to float in the landing 
flare and forward pressure might be required to 
complete the touchdown. 

The Landing 

The wind conditions were ideal, about eight 
knots and smooth with no cross wind component. 
Dave paid particular attention to his set up and 
airspeed control in the approach. As a result the 
landing was satisfactory although not precise as 
to touchdown distance. Had the wind conditions 
been less than ideal I suspect the result would 
have been different. This is no reflection on Dave, 
he is and excellent pilot. However, he was not 
flying an aircraft with excellent flying qualities at 
this loading condition. 

Third Data Flight (two pilots, full fuel, 55# 
baggage) 

At this point I need to explain why we added 
an extra thirty pounds of ballast in one step, while 
at the same time cautioning the reader to not 
increase ballast in more than five pound incre
ments when near the neutral point of stability. To 
be more succinct, I intend to explain why you 
should II do as I say", and not "do as I do 11 

( or 
"did" in this case). 
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A significant part of my vocation is flying 
statically unstable aircraft configurations. I 
learned to fly unstable configurations in variable 
stability aircraft where a push of the safety pilots 
"panic button" would revert us to a stable 
configuration. Many times during this learning 
process I lost control of the aircraft and the panic 
button saved us. I wouldn't advise learning to fly 
unstable aircraft by yourself, for the first time, in 
an unstable aircraft. Or to put it in TV sound bite 
vernacular: "Don't try this at home! 11

• This doesn't 
mean that I think that I'm a better pilot than you 
readers. It just means that I have been fortunate 
(?) to have obtained a lot of experience in this 
particular kind of flying. In addition, I had flight 
tested my RV-3 , and RV-4 at this aft C.G. point 
and knew what we would see, and whether we 
could control it or not. The fact that this was a 
tail dragger also would provide a control power 
check prior to becoming committed to a take off 
The last two reasons were why I conducted this 
flight with another person in the cockpit. 

For this flight we placed the three extra ten 
pound bundles, of Jack Cox's past efforts, just 
behind the pilot's scats in the fonvard part of the 
baggage compartment. Our calculations put the 
center of gravity at 79.6 inches aft of datum or 
2.8 inches aft of the recommended aft limit. 

On take off I again raised the tail early in order 
to verify adequate control power and was able to 
raise the tail with significant forward force on the 
stick. When I was assured that there was 
adequate forward motion of the stick remaining, 
the take off was continued. 

Climb Checks 

In the initial part of the climb, signs of 
instability were quite evident. Gusts tended to 
heave the airplane rather than pitch the nose ( a 
very good indication of reduced stability). Also, 
the pitch forces were very light, and when small 
pitch forces were applied the nose would diverge 
slowly after the force was removed. With these 
signs apparent we decided to forgo further testing 
until we reached a safe altitude. 

Cruise Checks 
We again leveled at 5000 feet AGL and 

trimmed the aircraft for level flight at 2500 rpm. 



Trimming was quite difficult and the nose would 
continually drift off at a slowly increasing rate. 
We began the series of test maneuvers. When the 
nose was raised ten degrees above the trim 
attitude the forces were very light and it took 
forward pressure to hold the slower indicated air 
speed. And, when the stick was released the nose 
continued to diverge, however very slowly, in 
the .up direction. The slow rate of divergence 
indicated that we were at a condition of slight 
negative stability. 

I then asked Dave to repeat the 40 to 50 
degree banked turn we had done on the previous 
flights. He was surprised to note that it took 
forward stick pressure to maintain the "G" in the 
level turn. If he released the stick the turn would 
tighten up. 

It became obvious to Dave that even cruise 
flight in this condition required high pilot work 
load, even in a short flight in excellent smooth, 
VFR flight conditions. We noted an additional 
problem. The RV series aircraft · normally have 
excellent control harmony, that is, pitch and roll 
forces are well balanced. In this case the pitch 
forces were much iighte~ than roll forces. This 
sort of poor harmony can cause inadvertent pitch 
inputs when attempting to apply roll forces. 

We next had to determine what sort of 
stability condition would be available for the 
landing. Previous experience had shown that the 
instability had become slightly worse at the 
approach speed and full flap configuration. It 
remained to be seen just how much worse it 
would be in this case. 

Slow Speed Checks 

The aircraft was slowed to the approach speed 
full flap configuration, and the test sequence was 
repeated. The results were similar, however the 
level of instability was slightly worse. We had 
very light stick forces, the aircraft could not be 
adequately trimmed, and moderately banked turns 
required push forces on the stick. We also noted 
that his controller technique had become that of 
short, pulsing or "sampling" type inputs. In short, 
pilot work load was high. 

Continued on pg 10 
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SINCE 1976 
oSTITS 
0 HARDWARE 
0 SPRUCE 

Catalog 
$3.00 

0 PLYWOOD 
0 TUBING(STEEL&ALUM.) 
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Flying at Aft CG: cont'd 

We again discussed the upcoming landing. 
Much attention must be paid to speed control. 
No steep turns in the approach. Everything must 
be well set up, and we would expect to do some 
pushing on the stick during the landing flare. 
Most importantly, he must make particular effort 
to not over control due to the very light pitch 
forces. 

The Landing 

The landing approach was well set up and 
good speed control was maintained throughout. 
And again, the air was smooth near the ground 
with no cross wind component. Dave started a 
normal flare and the aircraft leveled off high (note 
at this point I'm blaming the airplane, not Dave). 
Dave made a correction and again the airplane 
floated a few feet above the runway. Dave was 
attempting another correction when the airplane 
stalled and dropped in from about two feet. It 
was what one of my old Navy flight instructors 
would call "a good solid squat". 

So, a good pilot. with a good airplane, with an 
aft loading, couldn't make a good landing under 
ideal conditions. And in my opinion that is about 
as good as it could possibly be, considering the 
level of instability existing at the time. 

What Did We Learn From All This? 

What Dave Learned 
- Van's C. G. limits are valid. 
- Don't mess around with aft loadings. 
- Dee will be limited to 40 pounds of baggage 

(with 15 pounds of it being carried under 
their knees in front of the wing spar). 

- Install a "man sized" starter, and move the 
strobe power supply out of the tail cone. 

- Start saving money for a constant prop that, 
among other things, will solve his aft C.G. 
problems. 

- Van's C. G. limits are valid. 

What You Should Have Learned 
- Van's C.G. limits are valid. 
- Don't mess around with aft loadings. 
- Van's C.G. limits are valid. 
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What I ~ earned 
- Van's C. G. limits are valid ( actually I already 

knew this, having verified it in flight tests of 
the RV-3 and RV-4). 

- Don't promise Van any more articles (I 
already knew this too, it's just that I can't 
resist his soft sell). 
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