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February 22, 1885

To: All Express Aircraft Builders

Since EDI acquired the rights to the Express design we have been constantly looking for
ways to make the aircraft easier fo build, less expensive to acquire and to operate, and
safer to fly. As a result of our investigations we believe that we have been able to make
improvements to the basic design that address some or all of these characteristics.

One particular issue requires special attention . This issue has to do with the design and
aercdynamic characteristics of the cruciform tail on the original design . The attached

report has been generated to give you, the builder and manufacturer, the facts concerning
its performance.

If, after reading and studying this information, you are interested in the corrective action
suggested, please call the EDI staff for details on the tail group update program.

Sinceraly,

U3 e

David Ullrich
President

ATTACH(S)
Preliminary Findings: Express Flight Characteristics - Pitching (5 Pages)
Operational Recommendations (2 pages)



PRELIMINARY FINDINGS:
EXPRESS FLIGHT CHARACTERISTICS - PITCHING

Express Design Inc.
February 16, 1995

The purpose of this report is to pass on to owners of first generation Express airplanes and kits
information that we have uncovered regarding stability issues associated with the tail. During our flying of
the early Express design (we'll call it the Express CT because of the cruciform tail) we noticed that it is
possible to generate an unexpected pitch down movement with the application of rudder. Upon
nvestigation and study it became apparent that the pitch down motion was associated with the design of
the tail group on the Express CT.

In order to gather atill further data we asked several outside aerodynamic engineers 1o look at the
characteristic. The resulis of their findings has been consistent and includes safety related information that

we feel is extremely important for every builder of the Express CT to congider as they complete and fly
their atrcraft.

The result of the independent enginesring stodies i3 best summarized in a chart that has been
generated to illustrate the effect of aircraft tail volume verses possible CG range for Express aircraft
models. It is important o understand that the data points of the encloged chart are oot intended to be uzed
to directly establish center of gravity limits for normal operation of an Express aireraft. The use of this
chart is normally confined o aerodynamisist and fight fest personal a3 a method of determining desired
test OO locations during mitial festing. The lines define the limits of neutral points and foreard frim limits,
not normal handling and stability limits,

AFFECT OF TAIL SIZE ON CENTER OF GRAVITY
(approx. Express CT & 5-90 geo. & aero. parameters)

a2 8 R P T LT X

= v b SR AL e b2
= L L | R s
E 88 --;—.:-.ﬁjiﬁ?'r_*}:-{'-{u:{:aﬁ walaile s lie

e L, e
S
& e PomREh SR :
= 1 - pERE 7 i
= &2 il
0 L o
w804 7
= <
o 78 i h-u-ﬂ_'fl_
= , o ]
e TS - - - -
Ak LY Lo .
§ 74 1 ..-' JII' o i -? R I|
e et WSS R e
A L S e
S Tpia Rl P 7 e e = el -
(L] B D TR ..,Eﬂ':'j, T Lok IR Pety T TR
LS T S L e el e R L T T el
1 e T ot S| LN - Ty | [Tl (] [} 14 i s rip e
84 1 r [ ] i ¥ T r i [} [} I 1 [} 1 1 i [} .
| = - = = ¢ 2 3 & 3 8 ¢
HORIZONTAL TAIL AREA - 20, FT.
Sarinsi FWD. ™= ™ Ssies2 |

@ Express Design, Ine. 295



This chart gives the reader an idea of the affect of horizontal tzil size on CG range. As calenlated
by our aerodynamisist, the point at which the two lines cross is the minimum tail size possible to fly the
Express CT (approximately 13 sqg ft), all points left (smaller tail size) of the crossing point are less swable,
As the lines deploy to the rght of the crossing point the stability increases and therefore the CG range is
increased. The first bold vertical line to the right of the crossing point represents the effective horizontal
tail area of the Express CT (23 sq fi). The second bold line to the right of the crossing point represents the
effective horizontal tail area of the Express 5-90 (31 sq ft).

The points at which the bold vertical lines intersect the aft limit and foraerd limit lines indicate
the respective CG stations as listed on the vertical scale to the far l=f of the chart. It must be strassed once
again that the plotted crossing points are neutral points and not operating points for the aircraft, Under
these conditions there is no stick force or “control feel”™ at the aft line and there is an inability to obtain
enough nose up trim at the forward line.

The computed Express CT “neutral points & forward trim lmits™ are:

Forward = 75.5™ aft of datum
AFT. = 86.7" aft of datam

The compufed Express 5-90 *neutral points & forward trim limits" are:

Foreword = 705" aflf of datum
AFT. = #.5" aft of datum

When one compares the Express 5-90 range of 20 inches to the Express CT range of 11.2 inches
oné starts to realize how importent tail size is a5 a design perimeter. A 34% increase in horizontzl area
results in a T8% increase in the “neutral point & forward frim limit” datum range.

In the real world the differences in actual CG limits are aveén more dramatic since the datum points
of acceptable handling must be reduced measurably to account for control friction, etc. with the ratio
favoring the larger mil. The result is that it is not unreasonable to expect a CG range improvement of up to
8% in the Express 3-890 over the Express CT due to the 5-90's modifled il configuration.

As a result, EDI has concentrated on the effects of the tail design as they relate to the handling and
stability characteristics of the Express aircraft. The following ecerpt from a report by one of our aero
consulting firms provides additional insight into this matter,

Excerpts from report: ATS 92-02

o

The usual approach taken to examining stability and comrof issues is to separate the problem imto
o paris: longitudingl (pitchl and lateral Qvaw or sidesiipl. It i also necessary fo exoming the combined
case. This ir an area which urually receives insufficlent atention. The following sections dizcuss these
thres cages.

Longitudinal Stabili

The primary longitudingl stabiliey problem i3 wsnally fngufficlient fall area. A small ol affects
marny aspecis of the airplane's overall performance. Only one aspect iz positive, and the effect it minor.
This small positive effect i that a small horizonsal tall usnally has less drag than o larger one. This is
aften touted as the primary consideration for tail sizing.

However, what {5 wsually not considered is the
magnitede of the effect, The totol drag of the horizontal tall i weually very small relative fo the fotal drag
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of the airplane, on the order of 3%. For airplanaes in the size range of the Express, doubling tha horizontal
fatl areg would couse the cruise speed (o decrease by abowt 4 mph, _Adny régiancble increase in tail size
wf"fmdma.aﬂrﬂﬂﬁiﬂ.miﬂm

The-:ﬂm::‘unm:zgﬂ af o gmall horizortal foll are mumerous. _The allowsble genter off groneity
ameelope iy gregrly affecred by fgil size A5 shown on the chart on the preceding page, the tail sire
determines the nsable cemter of gravity range.  The forward limit is due {0 trim [nose up capability), and
the aft limit is detarmined by stability requirements. Note that for this example (roughly the Exprass
airplane) that g minimum of 13 A sq. of tail greg are reguired in order to hove a theorelically fyable
airplane ftrim and stability requirements mef o one ¢.g location only), Since in practice a range of
allowable c.g. positions is reguired rather than the single point mentioned above, more tail area s
RECEssary.

The existing fafl area of 23 5 59 & alse shown on the chart  Notice that a 34% Increaze In this
ared increases the c.g. range by about 78%. Thus even small increases in the tail area are bengficial and

come with a negligible penaity fo cruise speed.  This is in diract contrast 1o modern beligfs thar the sail
witist be as small as possible.

There are other modifications that could be made to improve the stability and trim limits, given
that the tail area i not going to be changed Such devices ax downsprings and bobweights have been used
im the past to improve the stability and flving qualities of afrplanes with under-sized toils. However, these
devices are mentioned for purposes of ilusrarion anly, and ir s pof_recommmended thar improved c.g
travel be achieved by thase maans. Unpleasant dvnamic stabiliny problems wsually appear when large
dovwnsprings or bobweights are used.

The low stability levels associated with small horizomtal rails make girplanes difficult to fly, and
henve negalive effects on the airplane’s stall characteristics. Poor stall characteristics will lead to a higher
percentage of stalls developing into spins. Since modern pilats are not requived to know anything of value
regarding spins, it iz mecessary for todaoy'’s airplane designer to make the airplane move stall and spin
resistant thon was the caze when all pilols were reguired lo léarn and demonsirale spin recovery
technigues.

it iz also important to understand thor, ar the srall the downwagh af the elevator changes
dmme:-.!imu'l} Tfl"ar:r -:.?Imrg.r in :El:ruwnmh i rqwm:lﬁi!m to HWMRMM

.vmn'!.f arrdfﬁﬂ au-pfaue cern pited 1o o alf  The fail

can be 0 sized thar the abiliny to achieva an,gl'e;f ﬂjl"ar!.:rck nbnve the sra.'.u! Es' grea.n}.r rﬂﬁmm’. alrplane
that exhibity this characteristic is the Cessna 206,

The effect of tail size may be direcily seen by comparing two well kmown twin engine aircraft
mamifactured by the same compawy bt one has 2 small tail (ST) and the other a large tail (LT). These
airplanes are gercdvnamically identical except for horizonial tail size. The 5T aircrafl hos a smaller
horizontal tail than the LT aircraft, It is exremely diffeult to make the ST aircraft exhibit acceptable sall
chargcteristics, while for the LT gircraft it is relatively easy. Note that in this case the differences in siall
characteristics hove nothing to do with @ chonge in the wing, ag the wings are idenvical. The difference

ocenrs becouse the difference in faid size limis the LT afreraft to lower angles of atteck than the ST
aircraft.

The_pilor's perception of the stabliite of thess two alrplake groups (5 also of nieres,  For the
smali-tailed airplanes the effect of c.g. location i pepdily noticeable, while for e larger-tailed airplanes
tee gffect of e.g. location is_pergetved fo be nepligible, The sirong pitchdown ai stall dwe to the larger 1ail
effectively_limits the angle of atrack to .::;ppm:l:f.umrajj.' the same va!ue, rzgard{m ::g"u:.g. pqm!i'fpn or pitch
rate ai the eniry to the stall The small-i i
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An increase in fail size is also beneficial for the trim condition. At the forward c.g.. flaps down,
approach condition, a lorger tall requires much less up elevator to frim, Very sinall (and therefore heavily
loaded) tails may stall on approach in turbulent conditions nrnpun cruu.hg-inathr u]‘rp.l'm": wake rn-r
dts own wake in @ e [ the fo :

diving straight inie e groutd Adn‘ummﬂ;.r if the mﬂirhem'fr:.r fmmi it will pmﬁ'ﬂh'_vbr d{m:wm
trim due to the high boundary layer thickness caused by the high looding. This temds to make the tgh
ineffective,

The choice of airfoil used for the tail is alse important.  Thin séctions, or sections with sharp
leading edges, do not peake good tall ubfa.izs, pmtm‘.:rg: for highly loaded (small) tails. Thin sharp-
nosed sections_will 5t 3 ' pproach confienratiog than will a less sharp-nosed airfoil
Examples of airplanes r.hnt-‘laﬂ' :h:.: p.ruHe.u': mﬁr&n: covered bugh planes with powerful Taps (powerful

flaps create large nose-down pitching moments). Several of these types of airplanes have crashed due to
saxil grafl.

In addition to under-sized horizontal fails, modern airplone builders henve also opred for small
vartical talls,. Moy problems are caused by g small verdcal tail.  Airplanes with small vertical tails
require large and coordinated use of the rudder pedals in turns. This war acceptable at one time, but a
realistic view of today's pilots suggests that it is not appropriote to ask them (o use the ridder pedals in any
reasomably competent manngr. This requires that the airplane be built with o larger or more effective
vertical il thaw ix now fashionable. Small increcres in vertical feil ares, especially when comblanad with
an ingragse fn vertical fail aspect ratig, lead to much improved directional stability and therefore much
rediced regquirement for use of the rudder pedals in normal Tving situations,

Additionally, the light loads experienced by a larger vertical ball will nsually be less than those
Jound on the same airplane with @ smaller vertical tml  This iy due to the increased stability of the larger-
tailed airplone, which reduces ity ability to attain lorge sideslip angler where tail loady can be vary high
This is of particular importance for manewvering airplanes. Many World War [f era fighters had low
directional stobility and vertical fin foilures vare folrly commion,  The winal cure war (o incresse the
vartical tail size fo limit the omount of sideslip generated in mansuvers. Current kit built airplanes are
usrally nof intended lo he manewvered in o violen! manmer, bul poor pilof lechnigne may make g wiolent
manguver out of @ normal one.  Many pilots appear to beffeve that all experimental airplanes are

aerobatle airplanes and fly them accordingly,  Vielent manswvers sombined with poor Tving skl can
and do create large vertical tail loads.

ol et s T arcn Mok

There are areas where the choice of small horizontal and vertical toll areos produce combimed
{ateral and longitudinal proflems. These areas are very important but are often ignored by designers whao
somehow believe thal complete separalion af longitudingl and laferal considerations s reasonalle,

One area is the eccurrence of horizpntal tail stoll in vawed fight, which is usually worse for the
Sorward c.g., flaps down case. The udﬂﬂp induces additional angle ﬂ_il" n'.rl'-:r-l:'.# o one J!H: ﬂf the
ﬁorkmmi .‘u.rI. gill ix alrend pr stall (ny iy o 1 : !

A generaily neglected fact about stall characteristics i that they may be adversely affected by a
smoll vertical tail.  The vertical tall will hove no effect upon stall choracterisiics az long as there I5 ho
sidesiip, but an airplane with a smail vertical fmil ailows sideslip to develop more easily than does a similar
airplane with a larger vertical tail. In addition, pilot irgining now osccirs in airplones that are relathvely
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benign, with the result that pilots are not a5 careful ar thay once were abour keeping the ball centered
auring a stail

Sideslip and the rafe of change on sidesiip (evidenced as yaw and yaw ratg) are powerful factors
in determining the nype of stall which will occur, Generally, minimizing both parameters helps to achieve
acceplable stall characteristics. There s very strong statistical data to support this view. One particular
crop duster kas good siraight ahead stall characteriztics, but ity lateral directional characteriztics are such
that unless an unreazonable amount of attention is direcied fo keeping the ball centered, rolling and
Jyawing motions occur at the stall which couse the alrplane to spin. The comventional view of the airplane
{with separable longitudinal end lateral motions) is inadequate in the case of the stall where strong
tongitudinal-lateral coupling can ocour.

This report excerpt reflects the findings of others we have consulted and also the results of our
own testing. The design of the Express CT tail group can result in an uncommanded pitch down motion of

the Express CT aircraft. [n-flight bandling diffsrences between the 5-90 design and the Express CT further
confirm our conclusions.

We believe therefore that because the Express CT gan experisnce an uncommanded pitch down
motion under certain flight conditions, that certain actions are required by EDI and by Exprass CT builders
and owners, Specifically;

1} To minimize the chance of uncommanded pitch down in the Express CT, EDI has
revised the operational conditions under which an Express CT pilot should operate the
aircraft. These revised recommendations are Included in the attached docament titled
"Operational Recommendations.”

2} Because cerfain flight conditions such as furbulent air can cause the uncommanded
pitch down motion without pilot involvment, EDI believes that each owner of an Express
CT kit or aircraft should serbously consider updating their kit or airplane with the 5-90
tail update available from EDL (Call the EDI factory at 503-548-1713 for details on the
tail group update program.)

We realize the burden that these recommendations place on Express CT builders and owners, We
do, however, fes] that we have taken a diligent and responsible path on this issue. We have investigated the
effect of the ariginal Express CT tail tharoughly, confirmed the results through separate, independent tests,
designed an updated tall group which addresses the problem, and made this update available to each
Express CT builder and owner. It is now the responsibility of each owner to determine their course of
action with regard to the ssue.

While it i true that Express CT aircraft bave logged thousands of miles successfully and it is alsa
trus that certain cervified general aviation aircraft experience uncommanded pitch down under certain flight
condidons, EDI continues 1o believe that the results of the technical studies we have commissionsd must
still be seriously considered, The uncommanded pitch down potential of the Express CT is a potentially
dangerous condition that can and should be addressed by each builder and owner.

As the fnal manufacturer of these aircraff, it s each builder's responsibility to decide how to

address the issues presented here. We firmiy believe that builders owe it to themselves and their passengers
to build the best handling and safest aircraft possible,
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OPERATIONAL RECOMMENDATIONS

FOR EXPRESS AIRCRAFT MODELS

NOTE: This notice applies to all Wheeler Tech. & Express Design Inc, aircraft models except the Express Serles 90. All Express

Pilot Operating Handbooks (POH) currently in the pecession of Express builders andfor pilots should be revised accordingly.

We at EXPRESS DESIGN INC. revise the specifications of our aircraft models as results of testing and actual operational data become
available. The following recommendations are the results of testng and design reviews that were performed o enhance the

controllability and stability of your EXPRESS aircraft

It is important to realize that no two kitbuilt aircraft are identical. Certain operational limitations may be unique to each
individual aircraft, therefore one must consider the following as conservative limitations and your individual limitations should

not exceed those listed below,

DESIGN AIRSPEEDS

Vo= 162.5KCAS {Design Cruise Speed @ 3200 Ibs.)

Wne= 198 KCAS {Mever Exceed Speed)

Va=  145KCAS (Maneuvering speed (@ 3200 Tbs.)

V&=  T4KCAS (34all Speed Flaps- Up @ 2200 Ibs.; Calculmed, Alrcraft manafucturs (builder) mast verify csch sircrall }

Wso= - 66, JKCAS

Vi= 100 KCAS {Max. Flap Speed)
IGHT & F GRA MITS
Gross Waizht 2,593 lbs, (Standard Express Models)
Gross Weight 3,200 Ibs. (Express FT Models With Loadmaster Option)

Center of Gravity Limits , Std. Express Models & Express Loadmaster Option.

EXPRESS FT RECOMENDED
CENTER OF GRAVITY LIMITS
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LIMITATIONS - MISC.

Flight Load Factor Limits:

l. FlapsUp: +38g -l.352g
2. Flaps Down: +2.0g

Maneuver Limits:

Aerobatic maneuvers, including spins are not recommended.
Yawed flight, with or without flaps not recommended.

Crosswind operation in excess of 10 mph, not recommended
Flight operations in excess of light turbulence, not recommended,

B b

EMERA OMMEND ONS

1. Prior to the first flight of your EXPRESS aircraft we strongly recommend that you obtain as much flight time in the like model
EXPRESS as you have mamufactured. Under ideal conditions, you as the manufacturer, owner, and pilot of the EXPRESS kitplanc
should become intimately aware of the known flight, performance, and ground handling characteristics of your tvpe of aircraft
before your first flight If possible obtain the services of a professional flight test pilot for the initial flight test period.

2 As the menufacture of the Express aircraft you should remain conservative in your aircraft operating environment for a
considerable period of time in excess of the required “FAA testing limitation period” since the Express aircralt is indeed a high
performance aircraft . Airport selection should initially consist of ranways of at least the 4,000 fi. or longer and 50 f wide.
Reasonable density altitudes and good weather conditions should prevail well into the familiarization period. History has proven
that many unfortunate incidents occur when kitbuilders with low heurs of experience (in type} attempt flight and grouwnd
Opsintions in excess of newly acquired aircraft operational skills.
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