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FLYING FLEAS

Technical Notes For the Amateur

NOTES ABOUT FLYING FLEAS

1, INTRODUCTION

ith many Flying Fleas reaching the last stages of construction, ama-

teur builders will need sulficient information about this rather un-
conventional aircrafl in order to successfully carry out the test Nying, ad-
just the airframe to give good performance, and have a general under-
standing of the problems associated with the operation of their aircrafl

For many the Flying Flea remains a mysterious kind of aircraft and a
number of rumors linger from the pre-World War Il cra when a so-called
"ban" was imposed on the first model Flying Flea -- the HM-14.

The technical difficulties were solved many years ago and the results
of theoretical analysis and experimental work have been published in vari-
ous French acronautical publications. Since these articles were never trans-
lated, English-speaking countries were not made aware that the early prob-
lems no longer existed.

It is the purpose of these notes to give the amateur builder a general
iden of the acrodynamics of the Flying Flea, of its Might characteristics
with the two-conlrol system used for it, and methods on procedure for
test flight and airframe adjustments.

DEFINITIONS

n these notes the stall is defined as the sudden loss ol lift which occurs
on conventional wings when the angle of attack is increased bevond
that for which the C,_ . occurs. The loss of lilt is caused by separation
progressing rapidly forward on the wing upper surface. The curve of C,
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vs ok shows an abrupt drop under these conditions,

For the purpose of this discussion it will be said that no stall occurs
when the C vs ot curve
G STALL passes from a posilive to
a negative slope without
the abrupt change and
with the negative slope
being much smaller than
the posilive slope, as
shown in figure 1.

S yine FLEA

TS CoMVENTIo A ":’c 2. AERODYNAMICS

o Lhe pre-war era, the
acrodynamics of the
Flea were clouded by
o considerable confusion,
: The aircraft was the
i SER A edn product of one man's in-
genuity. It had not had the benefit of exhaustive studies in government or
manufaciurer laboratories. lis appearance was so different from the ac-
cepied aircrall practice thal it looked indeed like a very mysterious ma-
chine and it is still considered in this fashion by many.

The Flying Flea was variously described as a biplane with large stag-
ger, a tandem-wing; a slotied wing; clc.. We know now (hal il is really
none of these but, very simply, a more conventional aircrafl having a large
Latl of very shorl moment.

The fact that the controls are nol convenlional is only a matier of
Mignet's choice.  The aircrall could be lown just as well with the front
wing rigidly attached 1o the fusclage and the control stick operating the
rear wing or rear wing flaps, in a conventional elevator manner. Fleas
have been flown successfully with these controls. Mignet, however, has
always preferred to control via the front wing because the control system
is sumplified and some amount of gust alleviation is provided in this man-
ner, ogether with some reduction in the control time-lag,

The absence of ailerons is simply due o the Ffact thal owing to the
short wing spans and peculiarily of the wing configuration, the roll in-
duced by yaw is extremely powerful, probably about four or five times as
large as on a conventional high wing aircrall. (Seearticles by M. J. Moltez
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-- French magazine Aviaspors, Nos. 30, 31, 32.) This large induced roll
makes the ailerons unnecessary in flight; their only use would be in cross-
wind take-off and landing, but they can be replaced by proper
manoeuvering techniques which are detailed further on in these notes.
Thus, mdder control is sufficient and Mignel found it more convenient (o
control il with the stick, laterally, or with a wheel as in a car. (This is
probably the most objectionable feature of the Flea from the point of
view of the pilol of conventional aircrafl, as it is contrary to his reactions
when laxiing and has led to many minor accidents in taxiing and loaboricd
take-offs ) This subject is deall with in more detail further on but in some
cases it has been found convenient 1o restrict the stick to the elevator
function and control the rudder via conventional pedals. When this is
done, pilots of conventional aircrafl do not need special training to Oy il.
It is felt, however, that although not conventional, Mignet's control sys-
tem is more rational and its use is universally accepled by Flying Flea
amateurs.

Since the Flea is a conventional aircraft with a large tail having a short
moment arm, conventional methods of longitudinal stability and control
analysis can be applied. More emphasis must be given to the effect of the
front wing downwash over the rear wing; this is the only peculiarily.

The advantage of this wing configuration is that although the fronl
wing stalls, the rear wing does not, hence the aircrafl does not have a stall

CowvanTiord AL  Afe

Co
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in the normal sense of the word, It simply reaches the C . then goes
smoothly to lower C, with a large increase in drag. However, since the
rear wing docs not stall, control is maintained at all Might angles and the
aircraft can be practically flown beyond the C_ .. & regime which is
useful for steep descent al low flying speed. Figure 2 shows a compari-
son between C, vs C curves for a conventional aircrafl and for a Flying
Flca,

From this figure it can immediately be seen thal the drag is consider-
ably higher at high C, for the Flea than for the conventional airerafl. This
is due to the fact that the rear wing is in the downwash of the front wing,
His lift is mormal to the wind that blows over it and part of this lift adds Lo
the drag of the whole aircrafl,

This effect is minimized at low angles of attack and in cruising con-
fipuration; the performance of the Flea is of the same order as that of an
equivalent conventional aircrall. Figure 3 shows the wing flying al a large
angle of attack.

Being in fact a conventional aircraft, the Flea is subjecl lo the same
basic acrodynamic laws. in particular as far as stability is concerned. Tl
has a neutral point ahead of which the C.G. must be, for the aircrall to be
stable. For the aircrafl designed by Mignet, and having wing area ratios
as he uses, this neulral point is at aboul 27% or 28% of the total wing
chord. Hence, the aft C.G. limil permissible is set at 25% in order 1o
maintain a safe margin. The peculiarity of the Flea wing configuration is
that it is more stable al large angles of attack. This is because the nevtral
point varies wilth angle of attack: il moves afl relative lo the C.G. when the
angle of attack increases. hence providing a larger margin and a more
stable aircraft. The location of the C.G. is selected in such a way that il
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will always be alicad of the most forward position of the neutral point, 1
the C.G. is ahead of the neatral point. the aircrall remains stable in all
cases. only more soal larpe angles of attack, 1M the C.G. istoo farafl. ie
behind the nentral point. (he aircrall becomes unstable at fow angles of
attack althongh it may still have a good stability at Iarge angles of attack.
With a normally balanced aircrafl, having C.G. al 25%, the front wing
carrics about 3/4 of the aircraft weight and the rear wing only 174 Since
the wing arcas are divided approsimately 60% (ront wing and 40%% rear
wing. the front wing loading is aboul twice that of the rear wing. thus the
rear wing is not used efficiently.

1T the stability considerations are overlooked. the use olanall C.G. by
distributing the weight more evenly between the wings, could provide a
better overall il than a forward C.G. Thus. for the amatear who would
be unaware of the stability requircments, there exists a natural incentive
to flv with aft C.G. This explains how accidents occurred in 1935/36 with
underpowered aircrall Dying with CGs on or alt of the most forasard neo-
tral poinl. On these aircrafl the poor performance was ageeavated by the
vseofalow C, | . the sharp leading-cdge airfoil. and insufTicient eleva-
tor power. A correctly balanced but underpowered Flea may be nhable to
take-off. or will do so with difficulty. If it flies. the lack of speed will
require [light ata high angle of attack. 1., high C, and also high drag. In
other words. the aircrafl will be unabile to 1y at the good cruising valoes
of C,/C,. Fortunately, owing to the absence of stall. this sitnation is not
catastrophic as it would be with a comventional atrerafl (that is. so long as
the engine does not fail),

In order 1o remedy this defeet. two solutions are availabie: (1) nse of a

more powerful engine, and (1i) imcrease of wing area. Since the amateur

usually cannol alford (o change engines. the best method i (o increase
thewing arca  Although it may seem quile confradiclory o convenlional
sirgrail cxponcnoe, an imerense i wange area on a provionsly andcrpow -
ered Flea will improve all performances. including cruising speed. This is
because the extra drag doe ta the wing area increment is largely olfset by

he redociion ef induced drag due 1o Right of lower angle ol atbick

In order to give good performance. the Tollowing criferia shonld be
checked to be within the specified limits

Ouality Tactor OF = W x W = W'
B HIE Sx Hp
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where W is the gross weight 1n Ibs.
S isthe total arca in i
HP is the engine Brake Horse Power

Good performance will be obtained for QF at least 90 and not larger
than 135, 90 « QF « 135 (see page 26)

Furthermore, the front wing loading calculated in the following man-
NCr.

F= 34W should not exceed 6,5 PSF with the engines
S, usually available.  (see page 27)

The formula for the quality factor QF shows the importance of keep-
ing the weight down since QF increases with the square of W. For ex-
ample, a 10% increase in gross weight increases QF by 21%, which isa
considerable increment in view of the fact that QF,  is only 50% grealer
than QF . Thus, if a more powerful and heavier engine is used, the
power ratio must be such that it matches the square of the weight ratio, in
order o preserve the value of QF. Since this is not always practical, it is
casier (o increase the wing area.

Values of QF smaller than 90 can be used, but correspond to very light
wing loading aircrafi suitable only for calm weather operation, or (o
unpowered aircrafl (e.g. single seaters with 72 hp McCulloch engines).

3. FLIGHT CHARACTERISTICS

he unconventional control system and the absence of ailerons result
in some differences in conlrol charamcrisljﬂ;mnmmd with conven-
tional airplanes.

3.1 Longitudinal control
The response to clevator control is conventional except that it is some-

whal more sensitive than on a tailed airplane, In wurbulent air, the stick
shakes under the gusts. Ifno irim device is used, the stick has a pull force
of 5 10 10 lbs in cruising flight with C.G. at 25%. Trim can be provided by
an adjustable spring pulling the stick afi or by means of tabs al the trailing
edge of the front wing, 1f tabs are used, they should be placed outboard
of the area affected by propeller slipsiream (see appendix).

As a consequence of control by means of the front wing, the pilot
familiar wilh conventional aircrafi will observe that a change from level
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Mgt to climbyor descent will be accomplished with only a small change
in fusclage angle This is normal, of course, since the whole aircrafi is nol
rolated 1o change the wing angle of attack

3.2 Lateral and divectional controls at normal speed

These 1wo functions are performed by only one control: kaleril dis-
placement of the stick (or by a wheel)  Asa result, there is no clear dis-
unction between roll and yaw control, and the aircrafi is lown m the same
manner as any airceaft with conpled control (for example. an Aircoupe)
I the stick 15 moved sideways and held (here, the aircealt will first yiw.
then bank and enter into a turn. The tnrn and bank indicator will show a
sideslip at the beginning of the manoeuver but will give perfectly normal
readings once (he aireraft s in a steady i, Sharp tnrns can be made by
coupling rudder and elevator in the usnal manner when the turn requires
1 larze amount of bank.

Due to the rollfyaw coupling, it 1s not possible to put the Flea into a
sieady sideshp. 1f only roll response is desired (for example m turbulent
weather), it is possible to minimize the change of heading by applying an
impulse on the stick, i e. by applying some amount of rudder and bring-
ing the control back 1o nentral. This manocuver will yaw the aircrafi.
lience producing the desired rolling moment, but the aircralt will return (o
aheading only slightly different from the original,

3.3 Lateral ind directional controls at low speed

Al low speed, (e in flight ai Earge angles of attack_lateral and dirce-
tional control remain positive in all cases. As a consequence of the re-
duced speed. the contral power is somewhat reduced but the response is
always correct boeanse the arrcealt docs nol stall

Spins cannot be performed with the Flying Flea because stalling is a
prerequisite of spinning, There is therelore no nsk of inadvertent spins
since the atrcrall remains controllable at all times.

34 Lateral and directional controls in sharp turns

In a sharply banked b a convertional aircralt may stall with the
resulani foss of conlrol and spin. Since the Flying Flea does not stall, and
adjusts the amount of bawh sutomabicatly according ta the amonnt of
rudder applied. the danger of stalling 1na torn s eliminated. 1 the control
stick is pulled too Gar, the arceaft will iy ata lower ©, beyoud the €,
and at nmpeh Tigher deag. bad will remain stable and contrallable:
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3.5 Control on the ground, taxiing

If the aircralt is equipped with a wheel for mdder control. it can be
driven like acar on the ground. especially if the tail wheel is coupled to
the rudder. If the aircrafl is equipped with a stick for radder control. il
mus! be steered in the same manner as in flight, i e. stick 1o the left will
produce a lefl turn and stick to the right a right turn,

It will be noted that when the aircral is controlled via a stick. e con-
trol manceuver is opposite 1o what a pilot of conventional aircrall is trained
todo. In order to execule a left turn while taxiing a conventional aircrafl.
the pilot will apply lelt rudder by pushing his lelt fool bul_ in order toiake
advantage of the induced drag of his ailerons, he will also put the stick to
the right in order to drop the left aileron. This manoeuver of the stick is
exactly opposite to what is required with the Flea. This is the peculiarity
which has been responsible for many minor accidents with pilots of con-
ventional aircrafl surprised by the unconventional control. resulting in
ground loops and difficulties during the take-off run. Thus. ne pilot of
conventional aircraft should attempt to take-off until he has thoroughly
Samiliarized himself with the unconventional control. i.e. he must spend
some time taxiing around until he is able to steer the aircrall normally,
Once airborne, he will have no dilliculties.

3.6 Take-off and landing in a crosswind

With any aircraft having a light wing loading, take-ofl and landing in a
crosswind are delicate manocuvers. With the Flying Flea, the abscnce of
ailerons makes it impossible to cancel oul the rolling moment due lo the
crosswind. The only way this moment can be taken care of, is by using
the reaction of the wheels on the ground. The recommended manoeuvers
are as follows:

3.6.1 Crosswind take-aff

The aircraft will be held along the munway centerline by making use of the
rudder but the stick will be held fully forward in order to maintain as
much as possible of the aircrafl weight on the wheels during the accelera-
tion run. Holding the stick fully forward will also reduce the induced roll
to a minimum. Once take-off speed is reached, the pilot will move the
stick both aft and to the windward side in order to both cancel out the
angle of yaw (thereby the induced rolling moment) and lifi the aircraft off
the ground,
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0.2 Crosswind lording

By comparison with & conventional dircrafl, the Flea st be Bown
an approach speed somewhat highier than for a noomal binding. The Fleq
will be Tanded "on the wheels” (nof 3-poinisy. Due o the crosswind. it
will come close to the gronnd in i crabbing attitude. The pilot will let the
exuess spoed be spent and. ot the moment of contacl, he willboth () tarn
tae mrrceald e the s of the roemay by appling eadder and (b)) posh the
stick forvward to lond the wheels and resist the induced roll. With the
elevitor contralbvia the front wing, there 15 no risk of furming over,
36,3 Supplemetary notes abouf crosswind manocivers =

Both Gike-ofl and landing in crosswind would be conssderalaly simphi-
ficd iFa erpsswind Ianding penr conld be made available for this airceaf

Both tnke-ofT and landing in crosswind require special training on the
part of the pilot. The amateur pilot should train himsell very carefully by
perfarming them frst pnder conditions of low wind veloeits and small
augles ol crosswind  The angle of crosswind will be mcroased in sieps
undil the procedure ts well mastered in low wind velocily conditions, then
the whole procednre will be repepted in lugher wind vitil sufTicicnt profi-
cienoy is attained,

It will be noted that the above manoenvers are nol more difficult o
perform than with a conventional aireraft: they are only different and. as
siich, require a differentskill. The main difficalty resides in the fact that
the amatenr st learn them by imscll since there fire no instrpciors
who, at the present time. can train i To some extent. if nen be pos-
sible lo duplhicale these nemocuvers with a conventional airceil bol thore
ts 0 serions risk of nosing over with the stick held forward  Also. the
mdder would be controlled by means of foot podals insiend of the contml
stick  Possibly sone nsefnl Tramimg nen b scqqmireel woith o two-coniml
atrcinl ke yhic Anconpo

3.7 Fhlight at Iarpe angles ol attack

Sinee the Flving Floa docs net lose the cllechvencss ol iis controls s
large anples of alack. it can be Mown safely bevond l1ll|:*'[f1 e

This Pight repime is clincicrized by vers hiigh deng and by pegative
C, e O decreases when the stick is pulled further aft. This regime
corresponds more or less lo ol of a smilplne finge withy sts-airbrakes
open. Due 1o the high deag. the angle of descontis very steeps it can reach
457 sl air, Thos, this manoouver 15 aselnl as a sebstitve Tor side-

L
¥,
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slipping on approach (see 38, below). This manoeuver has oiicn been
called a parachutal descent when the engine is idling, but 11 can be per-
formed also with power on. For example. the two-scater HM=330 was
able to clunb under cruising power with the stick pulled fully ail

Depending on wing arca ratio and C.G. location, Lhis nsmocuver cin
be steady in pitch or with sinall amplitude pitching oscillation, Inall cases,
it i% very sale and full control is preserved since the rear wing never stalls
and turns can be performed withow dilliculties.

3.8 Parachuial descent on approach

Parachutal descent can be used as a substitute for side-slipping in or-
der to shorten the approach. The manoeuver consists simply of throilling
back then pulling the stick Ty afl and lewing the aircral stabilive itscil in
doscent. Since the parachutal descent is made al low forward speed. it is
necessary o regain speed by pushing the stick forward when reaching
about 100 feet altitude, and proceed for a normal landing, Turns can be
performed during such descent.

3.9 Take-off speed

Take-olt speed is usually taken as 120V, for light aircrafl. Since
the Flying Flca does not stall, the stalling speed seems undefined. How-
ever. the stalling speed is also the speed at C,

The value of C, .. based on the total wing area, is 0,95 for the Flying
Flei Thus, take-olT speed at sca level can be calculated from the follow-

ing equation or read on Higure 4.
Atsealevel: WV, = 2434 [ W (mph)
Vs

where W is the take-ofl weight and S the total wing area,

30 Approach specd
The glide speed on approach path is usually takenas 1.3V, - lican
be calculaed from the following equation, or read on figure 4.
Al sea level: V= 2057 ﬂ'ﬂ (mphi)
L

3.11 Note about C_

€' isy hits been quoted at 0,93, in para. 3.9, This value scems quite
low by comparison with conventional aircraft, It should be noted, how-
ever that thisC, | isbased on the total wing area, i.e. wing and tail. For
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comparison purposes. the values of C, . x 5 should be used, I can he
shown that there is little difference between the lifling capacity of the
Flying Flea and that of a comparable conventional aircrafl

4. AIRFRAME ADJUSTMENT

A: arule. the side view of the aircrafl drawn on the drawing shows the
ruise configuration. Good perfonmance will be obtained provided
that. in Might, the aircraft has the specificd fusclage angle and Tront wing
angle of attack in steady cruise conditions.

As a general rule, the fuselage upper longerons will be horizontal. oral
some specified angle with respect to the horizontal. and the front wing
must have a positive angle of 37 with respect to the horizontal,

Depending on all-up weight, engine power, and C.G. location, the above
configuration may not be met. If the aircrafl has sufficient power, i.e. a
low QF (as defined in Section 2), enough adjustinent is provided by mov-
ing the front wing forward or aft (by adjusting the rear cabane struts).
The neutral point will move in the same direction that the wing is moved.
Hence, moving the wing FWD corresponds 1o moving the C.G. AFT, and
vice versa, Oplimum position of the front wing can be calculated by the
method given in Section 9.2,

If, with the most aft C.G. permitted, i.e. 25%, the aircrafl flies with
both fuselage and front wing angles in excess of the specified angles, the
aircraft isunderpowered. This will correspond to high values of QF. The
only way to cope with this problem is either to increase the power or. if
this is not possible, lo increase wing area. The wing area can be increased
without too much expense by making new wing center sections for both
front and rear wings. having one more rib space on each side. Since the
outboard strul will be moved with the new junction, the spar sections
need not be modified because this eventualily hiad been lorescen at the
design stage. OF should be checked with the new wing area.

In general, an examination of the value of the Factor QF and front wing
partial wing loading will predict accurately the performance capacity of
the aircrall.

Figure 10, on page 24, shows various configuralions on HM-290/293
wings suitable for various engines.

5 = Wing Area (Coventional aircrafl -- area of wing alone
%Flying Flea -- combined area of both wings
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5 INSTRUMENTATION

5.1 Riggping

lo order o carey oul sirfrme adjustineils, (wo special mstommeints
will be needed: (1) a clinometer. whicl will be sel to indicale zero when the
fusclape 15 ihe erpise refercnce position () some means ol eading the
angrhe of the frant wing wilh rospect Lo the Tnselage Some suppoested de-
vices ae given in the appendis,

5.2 Measurement of speed

The ordingry pitol iead is acenraie only withina marow mnge of anples
of vipw and pitch. Siace the only convement istlbation is ab the end of 2
boom attached to the front wing entside the propelier circle. the pitot head
will be subjected to large chanpes of angle with respect (o the relative
wind, The specd adjvstiueni= will be correet al and near crmsing specd,
but ol large angle of attack the crron will be such that the indicated speed
will fall near zero.

The use of a Kiel tube would care this condition so Far as total head is
concernad, bul would not gorrect the siatic pressure, Hence, o weathes
vane pited head must be used. Such in installation is shown i the appen-
dix.

0. FLIGHT TESTING

6.1 General

Flightt testing of any aircrall must be carnied out with great care and
according 1o a sel of standardized rules i order fo cosare the salaly of
both the pilol and the machine. and 1o make sure that a syslematic inves-
iigatron of the Mlight charactenstics is comied oul

The iest schedule presemed ancthese neles was [irst w I'IIIUI by W )
Potocka. C'lael Test Pilor ol Avvo Aerall Lad _and musdilied by 1D RHLLI?-.
TTest Pilor Tor de Havillaond Canada Lad, o For spplacpbiling ao the Fliving
Flea The writer isindebicd to Messis, Potocki and Bagers Ton giving ticir
tirne and the benefit of therr cxperience o the pilols whe will have (o fost
v tho Flying Flea

Fhe foflewiig test schodile details all steps 1o be taken by the test piltor
prioe, duroge anid after test Ay o order (ocsysteosii the procodore
and Geihitate the writing of a test Dight report fNere N fesever posyeide
Pl Tueerge defeer  Bretmve COSCE Weey S O creastons €000 o Tt AR EET 0 INGE wvanedid
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appreciate receiving a copy of the test Mighie report | The lest schedule 15
wrillcn under the assumption that the airerall under test has both elevator
Leim and wheel brakes. For aueralt not ciuipped with these devices, the
appropriate tests will be deleted,

All aircrafi should be equipped with elevator rim and some scheme
Tor such devices is shown in Appendix B. 1t should be noted, however,
that trn devices mvolving springs may induce oscitkations in pich, in the
stick-free cascs.  IF oscillations in pitch ocour with stick free, it will be
necessary Lo try springs of different spring constant until stick-free slabil-
ily is satisfaclory.

6.2 Test Might schedule

6.2, 1 External checks

Mooring points -- Conirol locking devices - Access 1o cockpit — Ac-
cess o engine - Can aircraft be moved on hard surface by onc person? -
- Security of all removable panels -- Intcgrity of cabin locks -- Quality of
control gap sealing - Stroke of undercarriage legs -- Can-arrcran tail {or
nosc) be hified ofl the ground by one person?

6.2.2 Cockpit layout

Can controls be seen from pilot's scat? - View all around - Seating
comfon -- Accessibility of all controls in the cockpit — Control range and
static friction -- Seal adjustinent -- Suitability of scat behis and shoulder
harness - Adequacy of overturn structure -- Cabin defrosting -- Ease of
opening canopy -- Emergency and warming devices -- Instrument pancls
and console assessment,

6.2.3 Engine starting

Ease of starting -- Position ol magneto swiiches — Throiile operation
necessary 1o pick-up rpan, — Any priming before starting -- Possibility of
over-prite - Fire precautions and firc-fighling cquipment on board -
Idling rpm - Check instrument responses -~ Oil, fuel pressure.

6.2.+4 Ground handling

" Power required 1o commence Laxi -- Power necessary 10 mainlain taxi
== Power required 1o turn -- Braking power -- Tendency 1o nose-over when
braking -- Ease of turning by use of rudder alone -- Ability of brakes i
hold againsit full power -- Handling down wind and across wind -- Han-
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dling at various taxi speeds

6.2.5  Grouand hops

Align on rutvwiry with no crosswingd -- Open up against brakes to check
engine behavior -- Throtiile back, release brakes and open-up the cugine -
= Accelerate at full power — Lift aircrafl off the ground -~ As soon as
atreraft becomes aitborne. throttle back slightly and hold steady alintude
by use of the clevator == Fly aircrafl a few fect off the ground - Note
attitude changes on unstick and trin changes on unstick -- Beware of
nnstable (endencies piving nose up pich-up - Theottle right back and
nete power of clevator insetthing back 1o the ground -- Repeat as bolore
and check atrcrafi responses m roll, yaw and pitch - Afier tonch-down.
check ability 10 hold heading with the nse of tudder alone

.26 Tuke-offs

Set best trim setting as determimed from hops — Check on speed al
which Imteral control becomes elfective - Lift-olf speed — Airspeed on
mstick — Change of trimon unstick and control forees — Note the nme 1o
wnstick on subsequent take-ofl -- Comment an visibihiy over the nose
and anitude avinitial chimb-oul — Approximate fake-ofl distance shiould
nov be obiained <= Check engine behavior oo mitial Elinih - Note iimc o
acccleraie tobest climbing speed,

6527 Clanh

Note handling characteristics on the climb -- Note attitude and visibil-
ity -- Check noise level — Check vibration level - Easc or otherwise of
L on e chimnb <= Cheek foradegquate coobimg dung clinb - M-
sure rate of clinby, theougle AR feet - 1 enongh time. carry onl pariial
chinibs to deterimine the best clunbing speed

028 Seahiting deferminartion
om0 Spival sty
b smoothe g o very corclolly = Apply a small amonnt of bank

using rudkder -- As soon as 5% of bank achicved. remove riudder o némsl
thenrelense all conirols free - TEaugle ol bank wereases after conlrals are
redrned to nentral, the sl s spically ansiable - This can be repeated
witli the controls iekd Hised alter the mdder 15 retwrned 1o neuteal
G20 Lenerudial stabddiog stiek fived

tn smooth ae determipe snovemienl of control stick with speed. Stick
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{orward witl increasing speed means atrerall is statically stable, stick lixed
— Stick back to hold reduced speed -- Stick displacement with tpe i
cockpil.
6.2.8.3 Longitudinal stability, stick free

In smooth air, check trim movement with speed. Forward trimniing or
increase of speed with increase of stick force on the control column means
indication of positive stability, stick free.
6.2.8.4  Short period longitudinal stability, stick fixed

ln smooth air. suddenly pull 1 excess "G" and immediately put control
in neutral position -- Note consequent aircrall behavior -- This aircrafl
may lend to oscillate several times, since il is practically lailless — MNote
number of cycles and time if oscillations come as a resull of step input.
6.2.8.5 Short period longitudinal stability, stick free

As above, but on return of conirol to neutral, afler stick input: let the
control free -- Nole oscillations, if any; number of cycles and time,
6.2.8.6  Lateral stability, stick fixed and fiee

In smooth air, trim very carefully -- Apply rudder suddenly displacing
the stick 15° to the right, and return immediately to neutral, holding the
stick fixed -- Mote oscillations, if any; number of cycles and time -- Ob-
serve coupling between roll and yaw oscillalions -- Repeat with stick (o
the left -- Repeat with 20° stick displacement -- Repeat with 25° stick
displacement - Repeat whole procedure letting control free afler return-
ing lo neutral.

6.2.9 Slow flying

Reduce speed in steps until stick is fully back -- Note change of trim -
- Note control characteristics as speed is brought close toward the mini-
mum -- Check at what indicated speed the elevator approaches the afl
stop - Check pitching oscillations, if any. at slow speed -- Check lateral
control effcctiveness at slowest flyable speed -- Nole ease of recovery --
Naote rate of descent and height loss during recovery 1o normal speed in
flight with engine idling -- Repeat af cruising power -- Note behavior in
turning at minimum speed -- Note ease of recovery -- Nole bufet-stick
forces and control behavior during accelerated pull-up -- Is there any ten-
dency to spin under these conditions?

6.2.10 Behavior in balanced turns
Check aircrafl behavior in steady turns al various degrees of bank and
several power seltings - Turns in climb and in descent.
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6. 247 Rate af rofl

Check amount of wing levelling which cancbe oblmned with ivimimm
cliange of heading - Determine il nunor heading changes arc possible
withontintroducing enough roll (o Cause weaving

6.2.12 Partial glides
Power off -- measure sinking speed v speed

6.2. 13 Climh to ceiling
Measure me to chimb 1o altinde.

2 Approaches and lawdings

Power requured on downwind leg -- Speed control an approach — Re-
sponise (o siall power changes - Check attitude and arceafi handling
during approach with pewer on — Best approach speed -- Stabality on
approach -- Ease of Marc-out - Ground efleets - Attitude on tonch-down
- Landing ron-out - Control through rudder -« Headimg hold -~ Check
transition from pacachalal-type descent o noomal ghide

6.2 05 Crosswind take-offs awd landings
Adter acquring Familiarity with handling characteristics into wind, de-
termnne crosswind capabilities of aircrafi. as described in Section 3.6

2 00 Shut down prrmﬂfrlre
Make comments on any abnormaliies noted.

217 Neles
Far all Tight 1ests. record:

it = Baromelnic pressnrg
b - Temperalure
¢ - Wind velocity and dircction
d - Time of tikc-ofl
¢ - Duration of Diehi
(-G lpcation

6.2 018 Airspeed calibration
il be Fond that, i genceal, indiciied aespecd will ool corresponcd
with the valoes read oo fpue & The acspecd indicaton instalktion
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miust be calibrated either
by using a trailing bomb
and special instoumenis
or by Dying side by side
with an aircrafl whose
airspecd indicalor has
already boen calibrated
i the absence of radio.
a Might plan should be
drawn whereby the
speed will be increased
insleps of 3 or 10 mph,
(o be held for 4 or 5 min-
utes in order to read
steady speed. Test 1o be
Fig. 5- Speed Calibration performcd in calm
weather. Then a curve
similar to that of Agure 5

CORRELTED 3IPETDH

INDICATED SPEED

can be drawn,
. NOTES ABOQUT TEST FLIGHT SCHEDULE

he test Might schedule presented in Section 6 is wrilten for the tesl

pilot wha is familiar with test Mlight procedures and aircrafl dynam-
ics. It is realized that the meaning of some of the paragraphs may seem
obscure to the amateur,  However, detailed explanations of the reasons
cannol be attermpled in these noles as it would require a lengthy course in
atrcrall dynamics,

Bricily, (he purpose of thesce tests is to asceriain that the behaviour of
the aircrafl is acceptable. Since, al the present time, we hawe no numeri-
cal data to refer to, we must rely on test pilot judgement.

The only numerical data available concerns the HM-350. 90 hp, two-
seater aircraft which is unfortunately not available for amateur construc-
tion. This data is given below as a guide for slow flying characteristics.
1. Cruising power — Stick fully aft

Pitching oscillation period : approx. 15 sec,
Altitude gain per cycle : approx. 80 i,
Average rale of climb :  approx. 120 fpm
Speed at which nose drops :  approx. 35 mph 1AS
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2 hngine stopped -- Stick fillic aft

Pitching oscillation period approx. 10 secs,
Aliiiude loss per eyvele * o appros. B0
Avcrage rale of desvent o approx, 480 fpm

Speed at which nosc drops - approx. 40 mph 1AS
Recovery allitude al landing ©  approx. 60 (1
Landing roll without brakes - approx. 3N,
The wing loading of the 1IM-350 15 9 psf
Landing speed: 37 mph TAS
Note that the speed indicator nstallation has a large error. at low speed.
on this aircralt.
Artangements may be made with French pilols o carry on 4 serics off
test Miphis according Lo the schicdule of Section 6, for HM-290/3 and HM-
380,

#. NOTES AROUT THE USE OF McCULLOCH ENGINES

he McCulloch engines O0-100-1 (7 2hp). 0-90-1 (60hp). are suitable for

use on the HM-220 and HM-293 aircrall provided the tip of the pro-
peller blade passes about 4 inches above the leading edge of the from
wing, as shown in figue 6. Il this condition is not met, there is risk of a
reversal of the circulation in the cenler section ol the front wing with re-
sultant loss of Lift
when power is in-
creased  al low 1
specd. This wonld
make tnke-oll diffi-
cult and also intro-
duce erratic control
action

Therefore, the
small propellers
gencrally used with =
these engines. on <
gyrocoplers, are not
suitable for the
Fleas and special
propellers musi be e

designed. Fig 6 - Propefier and Froni Wing
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Mote adso-thar the basic MceCualloch targel drone enging has o hife ol
approx. 75 howrs Linpreosed conncenng red bearmgs are aviakabile winch
wilb increise the cagime blew 230 hones

Fugg -2 Gz AL

o CENTER (O GRAVITY

B Coreect location of the Center of Geavity is of the utmaost impor-
tanee®

Pl Cerder of Gty sinst be an e vertical ot 23% of the wal wing
chord ais show i o figaee 7T he fusebpe onstbe hoteesgniand (Cheek willy
adevehy and the prlol st be abwareet Ty coeipped

9.2 Determination of Front wing location

Twoanethods are explimed bere The first s adrial and crror method
shich will grve approsoite resales bt must be done very carelobly. The
secunel mcthodd s et Dol reoguares e oatenr o be Gionbiar with the
wse oF formskae aod pretesably, the use ofashede rale o calealinor. Baoth
pictlocds ecepinee Dt all sz s cments Be nade i bangar m st aie As
anexanple e seeond method s applicd to the FIN-2960

D20 Method No. 1

The method 15 shown e Ggore 8 The complete arrceafl with palol
abwrdd s placed on a hadd coltee and siewved basck e Gt ool copulib-
e s ceached, sl the fasebape longerons bevg borisontal, Onee coui-
Bt s obtaraed. pve plansh bl aee adprsted o hine upwith the rolicr

* Sea gl Appendiy i
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185 then casy Lo deternnme the © G locaton on the fusclage and comparc
it Lo the pointal 25% of the tolal chord. Should the C G Eall Torswand ol
the required pomnt. the front wing will be moved forwsird by about 4 (nmes
the measwred difference. A new point of equilibrinm will be obtained on
the roller and corresponding C .G, measured. This process nwst be re-
peated several times until a satisfactory C .G location is oblained.

It is advisable lo make a temporary cabane and landing gear out of
wood dowels and plywood so that both (he anding gear and the front
wing may be sel in place correctly and casilv A final check will be madc
with the metallic anding pear and cabang struts in place.

Fig B- Roller Balance

ITthe Musclage has a kecl. it will be necessary lo atlach o picee of board
abont TN wide underncath. This picee of wood will be attached (o the
landing gear in order to provide laleval stability when the aircrall is on the
rofler,

9.2.2 Method No. 2 -~ Determination of fromt wing location

This method will be more appealing lo the amateur who 15 familiar
with some mathematics. It will Fairly easily give the exact location of the
front wing. The following procedurc will have to be followed step by
step It is applicd 1o the HM-2%0 a5 an example.
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I Make a mock-up of the eabane struls oul of wood dowels and plv-
wiod 10 be used for genceal sircrdi assembly mthe shop. The il
cabane will be made Encr once the Tront wing location is calculed
2 Cmce the Muselige, cear wing. and rodder are completed. make q
mock-upal the ading pear using wood dowels amd plywood . Install the
wheels
T Phice tus complele asseoibly (complete arrcr minus front wing) on
Pworseales onc under part Moo S0 (heeprool bulkbead ) and one under the
shidd. Level at so thian the Tusehipe 15 horzontals wse a level  Batliroom
scibes cone beopsed bt they mast be checked sl cnrves of “ulicated
werehit vy real werght " st be plotied for each one. Some of 1 hose sciles
are senstbive 1o side fomd. 1 so. they cannot be used. The weiehl i the
ot ench vall-almost certammly exeeed the capacity ol onescale - 1050, bwo
sutthoscow il Banve tor be sl placing theay side by side with one board
ncross them 0wl also be necesary to make a special support 10 hold the
acraliabove the scales with wheels off the ground. The total weight of
the front end will be the sum of the weight indicated by (he 1wo scales,

Mo the fusclape will be completely cqmipped. the pilot aboird and
the tank fitled. Cmic helper will niinin the parcealt so that both frond
wheels will be off the ground, He will bave 1o be careliul not (o add any
weipht 1o the aireralt. Another helper will read the weight an the front:
Pt weight onihe rear P, and the distance between the two sipports:
I Subtract Tram P the weighi of the support and thos obtain P We
oo D bworqeantites. P P cimd i distimee 1,

The sverght of Hhis assembly s PP = Woand s C.Gois ol a
distamecd” PL behiond The frant snppornt

W
4 Weigh the complete fronn s o obigmw. Place he wing sitting on
s pavad ings: e cisure the weipht ot the tratling cdpe. POThe tis-
e between pivol s il coee is 1y i Blenee the Cenier of
Loty of the ul1l_v.'_.i!u: .
[} = _I‘J_ X f_-‘_ L nultimetcrs behmd the Feading eidpe,
"
The il weight of the airceafi s W, ='W

3 U heck e the Tront wiseels e of abort 2800w aliead ol the CG,
walenbaied mstep: 3 for 380 mmyva hen wheel brakés e vsed) - The bad-
i g e be mude and sialled o (e airerad® (FIN-29073 anfey,



Techmical Notes 23

= e
I
L _‘;.-
L
TAIL Skig B
&,
£ Fanierl [ Rw
I'P'w - E-r « B 2 ﬁ

Fig. 8- Geomeiry for Method No_ 2

6. Repeal step 3 with the completed landing gear. The C.G. may have
moved forward a ligtle if the weight W has increased,
7. The position of the [ront wing is given by the formula;

¢" = -1 [LiP__,w_+ Ii]+ WT %g_- L }-ﬂ e
W w [ 4 W
Editor's Note: A later edition of Jacquemin's booklet gives the alterna-
tive equation: ¢" = W_(L-d-3D)-4.P, L
W -TW,
which gives the distance of the wing Center of Gravity behind the front
support A,
From step 3. we have found: P P,
Fromsiep 4, w, D, W_

Measure now dimension d between he trailing edge of the rear wing
and the support B,

These values can now be substiluted into the formula to obtain ¢
Then thetotal chord C=L-d-¢", + D and the position of the front wing
pivol: A=¢"-D+ D, with respect 1o the front face of the fireprool
bulkhead. Apositive is afi of the bulkhead and A negative forward,

The cabane struts can then be made to suit these dimensions,

L,¢" W

9.3 Do not forget
Paosition of the Center of Gravily must be checked after any repairs or
modifications to the aircraft. Even repainting can shifi the C.G. apprect-
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ably Balkastiog ol cither eod cim bie nsed bocoreee! small discrepancios

Troe
E4oo

b — e —

_ . AEoa

Sl o

HM-290/293 STD,
LIGHT ENGINES, weighing less than S0 hs

HM-200/293 - M
HEAVIER ENGINES, weighing moreihan 80 bs

Fig. 100 HE=290/293 Wing Configuration
Mote: For HIM-290/293 - Mol it is desired to maintin folded spanwithin
ARt (2300 mandk ol wing hinpe Diings nmst be agade from SALS 4130
steel (himge onoapper wing snrlace only )
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. COCKPIT WAKE AND RUDDER

Tilﬂ Flying Flea. having a short and relatively bulky fuselage. the air
flow on the rudder is strongly influenced by the shape of the cockpit.
In order to have good rudder effectiveness. the cockpit must have smooth
contours to minimize the blunt body effect and allow the rudder 1o oper-
ate ina relatively smooth aicllow.

For this reason. Henri Mignet las designed all his Takest airciaft with
enclosed cockpits. Open cockpits. although attractive, may have a detri-
mental effect on rudder effectivencss. especially in cases where there is no
fairing behind the hiead and shoulders of the pilol. This problem of the
turbulent cockpit wake explains why such large radders had to be nscd on
Lhe original Flying Flea, the HM-14.

I LANIING GEAR ADJUSTMENT

Dufing the ground roll. prior to being airborne, and after landing, when
the aircraft is travelling at speed below the minimum control speed.
it behaves like any land vehicle and. as such, the adjustment of its landing
gear is important and must not be overlooked.

Camber and toe-in are given below for each aircrafl at max. gross weight:

AIRCRAFT CAMBER TOE-IN PER WHEEL
HM-29HH3 B 0P ) 5"
HM-360: HM-380 az L.5"

In cases where brakes are used. the tail skid may be replaced by a wheel
on the HM-290. or the tailwheel designed for the HM-360 way be re-
placed by a simpler model. Inall eases care must be taken to sclect a type
which will not be subject to shimmy, The tailwheel can be free or con-
necled to the rudder control: in the lalter case the moment arm of the
tailwheel to its steering pivol nmst nol exceed 80, or larpe loads would be
induced in the control. The steering pivot must be normal (o the ground
line when the tailwheel spring is under maximum static load. Tailwheel
control must be by cables without springs, as springs may cause shimmy.
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FRONT WING REFERENCE LOADING

APPENDIX A

his appendix shows a number of devices which can be made easily

by the anaieur in order 1o assist 1 making proper wrlrame adjusi-
mient. No drawings arc available at the prescat time for these devices. I
is felt that the amatenr will have lile difficulty in designing his own de-
vices from the suggestions given in this appendix

IMPORTANT NOTE: AN devices using cables and pulleys must have
effective means of preventing the cable from jumiping off the pulley.
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Mote. Tabs can also be made within the wing conlour
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APPENDIX B
Rear Wing Trailing Edge Flap

B-1 GENERAIL

ﬁ Il Flying Fleas can be cquipped with a Nap at the trailing cdge ol the

car wing. This flap will provide easier operation of the aircrafl in the
flight regime beyond the €', . The flap arrangement described below is
taken from the following papers:
i: Contribition a 'Fude et av Réglage des Aéronefs de Heart Mignet
:  Expermmeniation de favion Mignet HM-293 - HB-SUS
by Louis Cosandey, Fribourg, Switzerland

M. Cosandey did a large amount of experimental work with a Flying
Flea glider and his HM-293 in order to present these technical papers lo
the Federal Air Ollice of Swilzerland

His HM-293 was a modification of the siandard HM-293 using NACA
231112 airfouls on both wings; the rear wing being set al 9° with respect 1o
the fuselage.

Front wing span 6.1m
Rear wing span 42m
Rear wing flap: span 21lm
Rear wing flap: chord (35 m

Flap mouon: 0110 20° upward
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- Flap controlled by a separate lever in the cockpil
- Fromt wing equipped withy fixed tabs (o cancel stick force in

CIise
Enpine: 35hp Poinsard
All-up weight S5181h
Total wing area 121 58g.
Fronl wing aren it AL - 51| EORN e
OF =63 L
F=535P5F
Cruising speed 62 mph _
Maximum speed 8tmph &

Optimum rate ol climb 7080 fpm i Vi =43 mph
Take-off distance

al 2,300 1t altitude 2300 P
Landing distance 100 to 200 £ |

P

B2 REAR WING FEAP ARRANGEMENT

The fap is located at the trailing edge of the rear wing ecntre seclion
and does not interfere with the wing folding mechanism, The flap is hinged
al the npper wing surface on the rear wing spar. which is appropriately
modified. Flap control is via a lever in the cockpit; a pushrod and horn
under the Map. Flap deflection is from 07 to 20° upward and the control
fever provides locking every 57

B-3 EFFECTOF THE FLAP

The papers presented by M, Cosandev deal with the Nap in two posi-
tions: 17 and 157 The effect of the deflected Map is described below
Defection of the Aap introduces o prching moment which rotates (he
aircra nose up to a new equilibrinm angle of altack. The cffect of the
Map dellected 157 is considered in two cases:-

I - Glide with engine idling
2 - Arrcrall with croising pewer

fi-3.1 Gilide with Fngine Tiling and 157 Flap

Stick ol forward: Max Speed. V. = 68 mph
Stick about central: Min Speed: V= 27 mph
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In minimum speed configuration, the front wing angle is 6° with re-
spect 1o the fuselage. Pulling the stick further aft puts the aircrafl in a
"parachutal” descent with no oscillation. Rate of sink of the order of ()
fpm al an indicated speed of the order of 20 mph. The maximum rate of
sink was found 1o be about 790 fpm (13.2 {ps), which indicates that the
landing gear and fuselage could easily be sirengthened to allow hifting the
ground safely in this configuration.

If the stick is held for the wing at +6° (C, ) the aircrall will oscillate
in pitch; pericd about two seconds. loss of altitude per oscillation: 15 to
20 ft. Rudder control is normal in all cases. When the flap is returned to
zero, the aircrafl noses down and returns to normal glide.

B-3-2 Aircraft with Cruising Power - 15° Flap

Stick full forward: Max speed: 48 mph
Stick pulled ~ wing at 7°: speed: 15 mph (indicated)

With the stick pulled (fromt wing at 7°), the fuselage reference is at 307
nose up on the trajectory, the front wing angle of attack is thus 37°, In
this configuration, all controls respond normally and, upon releasc of the
flap, the aircrafl returns automatically to normal flight.

B8-3-3  Note Abowt Indicated Speeds

The speeds given above are all indicated speeds. They are accurate in
normal configuration (flap at 0%) and near cruising speed, but are not reli-
able at low speed or at large angles of attack. where the installation mea-
sures only one component of the speed. (Thal is, the true speed is higher
than the indicaled speed.)

li-4 ADAPTION OF THE FIAP TO OTHER FLEAS

All Flying Fleas can be equipped with this type of flap and figure B-1
sketches some details of design which can be used for HM-290, HM-293
and HM-360,

The use of this flap will be found most convenient 1o take full advan-
tage of this aircraft's flight characteristics beyond the C, . for sieep de-
scents and short landings.
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APPENDIX C

SUBSTITUTE OF BIRCH PLYWOOD WHEN MAHOGANY
PLYWOOD IS NOT AVAILABLE

A;iaicuts in North America often find it difficult 1o obiain "Okoume”
r mahogany plywood and are thus obliged 1o use the more com-
monly available birch plyweod. Since all Flying Flea drawings call for
Okounie plywood, substitution of brrch will add streagth 1o the structure
but will also resull in a considerable increase in weight. The substitution
can be made on the following basis,

For all plywood, working cither in lension, compression, or shear:;

Birch thk = 0.56 Okoume (hk,

The nearest standard birch thickness above this thickness will be used.
For example: 3mm Okoume plywood corresponds to 0.56 x 3 = 1.68
mm, Hence, 2mm birch plywood should be used.

Opitonally, piywood thickness around the cockpit can be kept the same
for betler pilot protection, but at a sacrifice in weight.

APPENDIX D

LOCATION OF CENTER OF GRAVITY FROM SCALE READINGS

n order lo comply with the licensing agency regulation, the aircrafl musi

weighed on scales in the same manner as any conventional aircrafi.
It is convenient 10 be able 10 calculate rapidly the postiion of the C.G. in
per cent of the wing chord when the loads at the wheels and tail skid arc
known. This can be oblained by using the following equation!
CG.%=100x W xD + W, x(L+D)
wWxC

where W, is the sum of the front wheels loads.

The other dimensions are given by ligure D-1,
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Weighing must be carried out first with the aircrafl empty (no oil or
Fuel) then with the aircraft al (ake-ofT weight without pilot (but with oil
and fuel). The pilot weight can conveniently be added in the following
manner, The aircraR being levelled, the pilot seats in the cockpit and drops
a plumb bob over the side of the cockpil in such a manner that it is in line
with his belt buckle, as shown in ligure D-2. A helper will read distance
P from the tailskid to the plumb bob. Then, the front wheel load is:

W, = Wi x P and the tailskid load W, . =W_ -W__

L

These two loads are added to the empty aircraft weights measured by

the scales so that the total wheel loads are;
Wo=W W, &W, =W, +W,
Mbyming tlwequmun l’m'l: G%. andvanmspthtmglm,the
variation of C.G. with pilot weight can be estimated rapidly. The position
of the fromt wing will be adjusted in order to have a C.G. at 25% with the
heaviest pilot,

HARWE S

Avenid ‘\_.
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F
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FLYING THE HM-380
Transiated by Georges Jacguamin
Mr Frank, from [yon, France, is e Duilder and happy owner of o Mignet HM-380 two-scal
Flying Flea. The sircrafl is powered by 4 65 hp Continental engine and st the time of wriling
lid aver 130 howrs Hying lime.  Hore are sonw excerpls from Mr. Frank's letter, dated Octo-
ber 11, 1965, relating his cxpenence with his aircrafl.

"I tis unfortunate that, due to lack of time, | have not been able fo make a
systematic study of the performance of my aircraft. | fly anly one or two

hours each week-end and, once airborne, | think only of enjoying the fight,
forgetting about more serious matters. In this manner | have accumulated
130 hours. | can say, however, that at 2100 rpm with an EVRA propedler,
the speed is somewhat over 84 mph (TAS). The maxdmum engine RPMis
just over 2200 with this propeller and | usually operale at 2050 rpm and a
cruising speed of appreximately B0 mph (TAS). Thelanding gear has no
falling and this makes mealose 4 to 5 mph. these speeds have been
checked from another airciall.

“The empty welght of the aircraftis 700 Ib. The fuel capacity Is 13 USG.
The all-up-weight, with pilot and passenger, is approximately 1,050 Ib. | have
no accurate record of rate of climb. | may say that it seems to vary with the
weather because my adjustments are nol perfect for the airframe or for the
engine. The aircraft has been buittin conformity with Mignet's plans, except
for ralsing the front wing by 80 to 100 mm. Here aresome delails.

Take-off

“Stick full forward and engine at maximum power. Due to the propeller
blast, the stick pushes hard at low speed. When take-off speed ap-
proaches, | let the stick back and the aircraft rises. From now on the stick
¢an be pulled back to any position one desires. The rate of cimb is, of
course, maximum at a particular position of the stick. It is possible to take off
with the stick fully aft. The laterai control is sloppy and disagreeable, but
there is no danger in the maneuver. In a normal take-off, theaircraft is very
sensitivein rall

Landing

“Landing with this aircraft is very easy. ltlands itself and | must admit
that | have to watch mysell, otherwise | tend to land too fast. At full gross
weight and no wind, the aircraft stops 230 feet after touch-down. A tricycle
landing gear would aimost cenainly reduce this to 170 feet. Without brakes,
with front wheels on ball beanngs and a flal airport, the aircralft rolls easily. |
must touch down at around 32 mph (when | pay attention!), The ease with

which the aircraft lands is simply not comparable with that of a Piper Cub
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because the HM-380 is extremely stable on the approach path and the
ground effect flares it automatically unless you block the stick with your
hand.

*| will add that light crosswind landing on turf is absolutely no problem, I
the crosswind is strong, let the aircraft approachin crab fashion, a small turn
just before touch-down to face the wind and land. Once on the ground, the
aircraft can be brought back along the runway axis but usually, fone is
careful to land on the leeward side of the runway, the aircrafl stops before
crossing its width.

“The alrcraft is very sensitive to ground effect during landing. It iterally
stops you if your rate of sink is too high. It seems that the ground effectis
much less during take-off, probably due to sipstream effect

Climbing Turn

"The rate of ciimb does not seem to be affected by tums at least up to
about 30" bank angle.

Taxling

“\ery easy at all speeds. Mot the least tendency to ground loop. The
landing gear is very short and has a large track. The tail wheel is controlied
from the rudder. Only one criticism: Due to the short fuselage, the nose is
very high during taxi and the forward visibility is very poor. A tricycle landing
gear would cure this problem and make handling of the sircraft as safe as
that of an autormobile. 1am 100% for it

Stall

“Power off, my HM-380 has a gentle stall, losing only a few feet. Power
on, the aircraft will not stall. 1twill cimb steadily with engine at 2050 rpm,
showing a rate of climb of 100 to 200 fpm.

A Few Final Remarks

“For the conventional pilot, the Flying Flea may appear at first to be
uncontrollable. The only reason s that its controls are very sensitive. Since
I'went through this period of adaption | can speak with some authority. One
must contain onegelf to move very little as it is easy to over-control the
aifcraft The solution may be in using a non-inear control system which
would aliow retatively large displacements of the stick for small motion of the
control surfaces, but stil maintain full displacement of the control surfaces for
full displacement of the stick. However, once the pilotis adapted to i, the
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present control system is perfectly adequate

Henry Frank."

FLYING FLEA WEIGHT malLANCE
Ersnt U;ni 1 Logbrw 44 o B0 aq. .t-i--
Ruar Wity - Ifr « A(r o ssﬁ g.'r..

Grrense Wemhy t Sao

'ﬁdf-.g L--‘--:-a R ab's Freak Iy Rnr; . B % -“
I!h ulhl Litllua -

. 8% = A _-.--f L5 S6: [40®
Firant ur? Locding; (1“"‘"'“”'" L5 183 4-: alp +.5xB0 = 360"
CognTivr & Ll'[r\"l..h.umarl. Fo be@ 15" n cla fl.'l."n{rnl_ k- E‘j

Br A wpidt® Ba B
wl‘l-l- +Waighk

F: B+ 2 TE 4 Sooxdio . E w70

G, E $¥S00x |40 z: E « ,LB

Es: Fi.7n

Hs B -3e-nt * 5

L Moving by fuvonk wiva will affelr M £.6. Re-checd T

The Weight & Balence procedures used by Pierre Mignel, Georges Briffaud, and ¥ ves Milliran




POU du Ciel REVIEW

Keep up to date with what's happening in the Flea world!

Subscribe to the 12-page POLS du Ciel REVIEW, the official interational jour-
nal for followers of Henri Mignet's designs.  This is a newsletier specifically
designed for the dissemination of information among Pou enthusiasts. [t is a
forum for those who have built, those who are building, those who are only
thinking about building, and those who just love everything about Flying Fleas!
It is published bi-monthly: January, March, May, July, September and Novem-
ber  Subscriptions run for the calender year.

320.00/vear in the U1.5.; US325.00 in Canada; USS35.00 the rest
of the world. Mailed First Class in the LS. and sent Air Mail abroad

HM-16 ULTRALIGHT FLYING FLEA

HM-160/161/162 drawings are now available

72sheets 11" x 17"
56 detslled plans sheels plus a further
18 sheeis of supplementary information.
Professionally drawn, these blueprints were produced in
1962 and are now offered for the first time since that dafe.

$125.00postpaidinthe U.S.
(US$135.00Canada, US$150.00foreign)

Designed and built afler the lessons learned with the original HM-14
"Flying Flea®, the little HM-16 Bébé Pou became a personal favorite of
Henri Mignet's. He successfully flew it frequently from SAM's airfield

(La Société des Aéronefs Mignet) at Meaux, France.

FLYING FLEA ARCHIVE USA
P. 0. Box 892, Woosier, Ohio 44691-0892







