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I. II]TRODUCTION

During t're 1978 annual operations'
Semjnar it becane apparent that the next
generation of two-seat gliders, vhich
Clubs intend purchasing for use as basic
trai ners, may have di fferent handl i ng

characteri sti c s fror,t those current]y
being florin. -he decision tias taken to
evaluate the ner./ qliders in order to
ascertain if chanqes in instructing
techniques, and hence the GFA

Instructors Handbook, would be required.
At that tine it was not clear as to

the extent of the exercise or how best
to make the evaluation' However,
Dublication of the NASA sponsored
bvaluation of six single-ieat gliders,
Ref. 1, using the qooper-Harper rating
system, Ref.2, provided an idedl basis.

A set of 104 evaluation tdsks \vas

DreDared, see Tdble l, and four
two-seaters were nade to be available
for the 1979 ational Gl i di ng School
held at Gawler in South Australia. The
ain of the exercise was not to cor0pare
the gliders against each other; by us'ing
the Cooper-Harper rating syster,l it was

Dossible to evdluate each ql ider.' This report contains a description of
the evaluation exercise and a suflnary of
the ratings together with sone connents
on the handl i ng characteri sti cs
considered pertinent to training fl ights.

2. GL IDERS EVALUAIED

The four gliders chosen for evaluation
were considered representative of the
trainin9 gliders avai lable for
two-seater i ns tructi on. Glider nos.3
and 4 vrere considered to be typical of
the new generation and nos. I and 2 the
current basi c trai ners.

Although glider no. 4 may be intended
for training cross country and
competition pilots, it is the practice
of clubs to use high performance gl iders
in the basic training ro1e.
Furthernore, it is only a fen years
betr,/een qliders being flown in llorld
Chanpionships to their becorning the
flrst solo rirachines.

The evaluation pilots were able to
satisfy the placarderl uockpit loadings
without the addition of ballast in the
front cockpit. l.lone of the gllders was
flovm with water ballast in the wings.

The principa] geonetric and some other
relevant pararireters are contar'ned in
Table 2.

cl i der flo. l
This glider was chosen because it

represented the transition from mediun
to high perfornance regarding hand'ling
characteri stics and reduced stick
forces. The hori zontal tailp'lane
mounted on top of the fuselage has a
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fixed horizontal stabi I izer with a

fair'ly large chord elevator fitted nith
an anti-servo trin tab. The fixed
landing gea|is behind the centre of
gravity. The glider is equipped with
Scheqpp-Hi rth ai rbrakes. construction
of the glider conprises wooden uings and
tailplane with a steel tube fuselage,
and the complete airfrane is fabric
covered.

Gl ider [o. 2
The glider is of all netal

construction with fabric covered control
surfaces, It hds a retractable nain
wheel forward of the centre of gravity.
The control columns are long vhen
compared lrith other gliders. The
horizontal tailp'lane, mounted on top of
the vertical fin, can be folded down;
each half consists of a fixed horizontal
stabilizer and elevator, fitted with a
trin tab. The glider is equipped vrith
flaps and schempp-Hirth airbrakes. The
glider is fully aerobatic rJhen flov/n
solo and at certain dual veights,

cl ider lJo. 3
This glider has been proposed by the

designer as a basic trainer and is
constructed fror.l glass fibre reinforced
plastic. The retractable landing gear
is located forward of the centre of
gravity. The glider is fitted yith
upper surface Schenpp-Hi rth airbrakes.
The T tail consists of a removable
horizontal stabi I izer and elevator.
Trinning is achieved with an adjustable
spring in the evevator circult.

Gl ider llo. 4
The glider is of glass fibre

reinforced plastic constructlon and is
intended for advanced and high
perforrirance cross country training. The
nodel evaluated v,,as fitted with a
renovabl e all-flying T configuration
tailplane (1ater variants have a

hori zontal stabilizer and elevator).
The glider is equipped with flaps, upper
surface drag spoilers, and a tail
parachute. The nain landinq uheel is
fixed, and since it is near the centre
of gravity a nose wheel is fitted. The
aft seat had been shaped to provide sonE
rearwards slope for the back of the
pi lot.
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3. EVALUATION PILOTS

All the pilots taking pdrt in the
eval uation exercise t{ere active
experienced i nstructors, and i nvol ved i n
the conduct of training schools for
gl iding i nstructors.

In Australia there are five Regional
Technical officers plus a nunber of
assistants who have the responsibility
for training and categorising gliding
instructors. There are a nunber of
ful I -time clubs and comrcrcial
operations that train about 80% of the
ab-init'io glider pilots, There is also
a ful1 tine Advlsory Technlcal 0fficer
l,ho visits Clubs and ComFrcial
operators to assess whether the GFA
standard procedures are belng follovled
and naintained (see Refs. 3 and 4).

The tvelve pilots rho volunteered carc
frofi this population and their relevant
statistics are contained in Table 3.
None of the pilots had previously used
the Cooper-Harper rating syste{, and
only one had other than series test
flyi n9 experience. tlost had
considerable cross country flying and
conpetition experience, including tlor'ld
Gl id ing Chanpionships.

Unfortunately, there was not
sufficient tine available for all pilots
to fly every glider, nor did sone pilots
nanage to fly from both the front and
back seats.

4. PILOT RATIIIG DATA ACQUISITIOII

Each pilot was provided with a copy of
the questionnai re, the Cooper-Harper
rating scale (see Figure 1.) a brief
description of the flight exercises, and
a nuriber of relevant pages fron Ref. I
(copies of the conplete report vrere
avai lab I e for perusal ).

An extensive briefi ng session
acquainted the pilots with the l04 tasks
to be evaluated, and the conduct of the
f'light exerci ses as outl ined in
Table 4. l'lany of the tasks contained in
the questionnaire {see Table l), were
taken directly fron Ref. I, and further
series devised to cover various aspects
of pilot training frofi the viewpoint of
the i nstructor.
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Initial planning vras for pilots to
ndke two flights from each seat in a
glider using both d knee pad and a
compact cassette recorder for conr.tents,
and fron these arrive at evaluation
ratings imnediately following a flight.
Those pilots faniliar with a particular
glider $rere able to make their
evaludtions !Jithout completing the four
flights. A total of 45 9lider flights
was made during the four days, and a
total of 19 hours of flight time
recorded even though all the gliders
nere not avai lable for the futi period.

All flights proceeded to 1000 feet
duri ng vrhich take-off character.istics
$/ere evaluated, then the pilot "boxed
the tow plane," (i.e., r,rcved out to the'left clear of the sl ipstreaB, cl inbed
into high tow, noved across to the
right, descended into low tov, and then
returned to the non',tal low tow
posi ti on ) . The towi ng speed wa s then
increased to the naxjnun pernitted for
the gl jder and the use of trin and air
brakes evaluated, the glider was then
moved into high tov and the tests
repeated. ljpon returning to lolr tow the
speed wds reduced and launchinq
continued to 3000 feet A0L. -he CFA
emergency hook-up procedures were
evaluated before reiease. The air
exercises connenced lrith stalls and
spins and any thernals avai lable rvere
used to extend the flight tine if
requi red.

During each flight the pilots made use
of all the tjne available, and lrhen not
recording the second pilot vr'as required
to act as a safety pilot because of
tra ffi c density and airspace
restri ct ions.

one tow plane provided the'launches
and although qliders and tuq were radio
equipped it Has not requirea. fhe whole
exercise was conpleted without incident.

5. RATINGS AIID COIO1ENTS

As might be expected! the tve'lve pilots
generated a large anount of data for
analysis, and numerous corJments to be
sunmarized. The r'ndividual ratings have
been reduced to show the nunber of
pilots who rated the task, the mean
value of their ratinqs and the standard
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deviation iSO;. 11]" latter figure
indicated that approxinately Obg ot tnerdtings ldy vrithin the range of rean
va rue p tus and minus the SD.

Exanination of the mean values must
include consideration of the SD since alarge SD indicates thdt pilot preference
or Judgement vdried considerdbley, l4anyof the pilots did not give dn overall
ra!)ng tor-groups of tasks; hoNever,
those avai)able have been included.

5.1 , Riqgjng and Inspectjon
, tvery.glider was regarded,rs being too
hedvy with the possibil ity of Dejng"
danaged during.igging, h'orvcver gl iCer
no I became nanageable vrith praciice.

Locking nethods for connection ofcontrols and dttachment of wings was
constdere.t to be vdgue (i.e., aot easily
seen. to bc posjtively locked] especjallyin the case of ql ider no. l.
5,2. Cockp i t Arranqer.rcnt

The adjustrEnt of-scdtinq position in
a training glider should be an edsy
task; hotvever, in thc four qiiders il
ranged fror.t no d(iustnent possible to a
di ff i cul t tdsk -

.. Even though placards included synbols,
the fact thdt the lrords were not inglish'led to sone confusion. The nateriais
fron vhich they were made uere not
durable and i4 the case of qlider no, 3the legibility had bcen rediced to zeroafter about 5 leeks of exposure to the
Austral ian suirriertine sunl ioht-

There lJas a lack of stovaie space
(none in 9l ider no. I ) and it vras
considered thdt it should be possible toeasily.stoh,-itens such 5 pupils logbook,
ndps, rlrrnking t/ater, barogrdph, and
f 00d.

5.3. I ns truct ional lieeds
The degree of duplication of contro]s

Has considered to be ddequate for dllgliders e{cept no. 3; hotjever. the
abil jty of the InstrucLor to overpovcr
the pupil v/ds regarded as being
rnadequdte dnd inpossible for the rudderin 91 ider no. 4.

Many control knobs and levers v/ere
found to be too close to each other,
naking inadvertent operation by a pupit
possible.
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The rear seat in glider no. 3 did not
provide adequate confort or visibility
for nany of the pilots.

In all gl iders the cockpit venti lation
e,as regarded as being inadequate for hot
conditions.

The rear pilot was not able to easily
observe that either canopy yras Droperly
I ocked shut.

Except in the case of glider no. 2,
there was no provision for safe and easy
placenent of ballast in the front
cockpit. It is non an Australian
ai rworthi ness certification requirement
for all cockpit ballast to be capable of
being easily locked into position.

Since training gl iders tend to be
flown where traffic density is high, and
hence risk of collision not negligable,
it is highly desirable that parachutes
can be worn by both occupants. The
ratings and comnents for this iten
indicate that nost pilots were not
confortable when wearing a parachute,
and also they experienced sone
i nterference during operation of
control s,

Rear cockpi t instrumentation was
inadequate in all gliders except no.4.

Gliders 2 and 3 were too heavy for
repeated lifting at the tail and it was
considered that there was a risk of
doing structural damage unless the tail
dolly was fitted for ground handting.

Both the effectiveness and method of
operation of the vheel brake was
considered to be poor and needing
improvement for all gliders.

Difficulty in maintaining rol'l control
was experienced with glider no. 4 during
the early stage of the take-off run,
unless full negative flap was selected.

The rudder operating force (especially
in the rear seat) was considered to be
too high for all the gliders, with
glider no. 4 being rated as the highest.

5,4. Trinni ng
Two aspects of glider trinning were

investigated, nanely the effect on pitch
attitude of operating the flaps,
undercarriage and airbrakes, and the
capability of the glider to be trimmed
duri ng fl ight.
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5.4.1 Attitude Change
The gliders ylere trimled to fly at
their recomended approach speeds, and
the e ffect of the fol l owi ng ( i f
applicable) on pitch attitude noted:

l. Gl ider cl ean
a. Gear Dovn
b. Fl aps down
c. Ai rbrakes open

2. Glider with gear down
a, Fl aps dovn
b. Airbrakes open

3. Glider with gear and flaps down
a. Airbrakes open

All pilots reported the following
experiences w ith each glider.

. Cl ider No. I - pitched up sl ightly
when the airbrakes were oDened_

Clider No.2 - Experienced a slight
nose donn pitch in everycase resuliingin the airspeed renaini;g virtually
co nstant.

clider No. 3 - Sinilar behaviour to
gl ider No. 2, al though one Di lot
detected d slight nose up chanqe when
the landing gear was lowered.

Glider No.4 - Diverged rapidty nose
dovn when the flaps Here lo$/ered dnd the
exercise could not be continued.

5.4.2 Fffectiveness of Trin Device
GJiders nos, I and 2 were trinmed by

near s of tabs while 3 and 4 had
adju!table springs. None of the devices
}/ere fully effective for some areas of
normal gliding flight (for exanpte,
duri ng aero towi ng ) . furthermore noneof the gliders could be trinned over
their full speed range. The trinning
devices for gliders 3 and 4 being th;
least effective.

5.5 Stabi I ity
Few instrtuctors would suqqest that atrai ni ng glider shoutd have-;ero

stick-free stability, however the anountof stick-fixed stabiljty can be
debated. Pupils during the early stagesof learning to fly dre often sensitiv;
to the dnount of control stick movenent
required to ndneuver the ql jder. All of
these aspects vere investiqated for thefour ql i ders.
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5.5. 1 Sti ck-fi xed Stability
Although no neasurenents rvere nade,

the stick force required to produce a
change in airspeed was regarded as being
adequate { i .e. not too smal I ) and vas of
the correct sense in all cases. Gl ider
no.4 had the snallest stick force
gradi ent.

The amount of movenent at the top of
the central stick nas measured for each
glider over the range of airspeed fron
40 to 100 knots for a nunber of pilot
conbi nations.

Actua'l nedsurenents are given in
Table 5. It is interesting to note the
expFrnplrdl variations in the total
st'ick novenent recorded. All results
obtained vere plotted with the orjgin at
60 knots, hov,rever, for the sake of
clarity only the two bounds are shown in
Figure 2 (i.e. all other plots 'l ie
betveen the two curves ).

5.5.2 Sti ck-free Stabi l i ty
A qualitative, instead of a

quantitative assessnent, was nade nith
the pilots ascertaining \,/hether each
gl ider had positive, negative or neutral
stability. They also explored the
sensitivity of each glider in the
pi tch ing plane.

Glider no. 4 vas found to be very
responsive to elevator input (v/ith a
very lon stick force gradient).

Both glider no. 3 and 4 denonstrated
neutral to negative stab'il ity for the
pi lot weight conbinations flovn.

Gl ider no. 4, when flovn "hands-off"
would start to pitch nose down after a
few seconos. This pitching was slow in
the beginning but would suddenly
increase vith the airspeed rising to at
least l00 knots r.iith no sign of recovery.

5,6 Handl i ng i n Thermal s
Sone pilots found glider no.4

difficult to center in a therr,ral ,
leadinq to corments such as "needed to
allow for inertia" and "difficult to
nai ntai n control of airspeed."

A number of pilots also comnented that
rudder and aileron response was sluggish
for glider n0,3, however, this was not
reflected in the ratings given,
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5.7 operation of Ai rbreaks
The operation of the airbrakes during

the landing phase presented only minor
difficulties r'n all four gljders and \.ras
not considered to be significant for
prjpils. The connents noted a tendency
to suck open, and closure loads
increasing yrith an increase in airspeed.

During aeroto$r, the force required to
close the airbrakes on qlider no. 3 was
very high at the naxinum pernitted
speed. Glider no. 4 tended to overrun
the ton rope at the higher towing
speeds; hovever, this was easily
prevented by using the airbrakes to
renove any slackness.

5.8 Spi nn i ng eharacteristics
The flight test program covered the

stall, incipient spjn, and tull spin
charactelistics, and the gliders were
initially florrn in the "as received"
condition within the pilot ueiqht limits
permi tted by the cockpit placards.

'lhere were adverse comments on all
four gliders, anising fron the fact that
their spi nni ng characteristics changed
markedly depending upon cockpit loading
{i.e. position of loaded C.G,). The
spin behavior ranged fron not capable of
being spun, through autonatic recovery
af'-"r half d turn, to,p,d:ni'rq ;.1

stabl e spi n,
Gl ider no. 4 differed fron the other

three in that yihen spun it adopted a
steep nose dolvn attitude very quickly
and during recovery it vras not poss'ible
to prevent the speed fron exceeding .l00

knots.
Glider no.3 had no clear stall

r,/arning and, if the stall was approached
slorvly, a very high sink rate of about
800 feet per ninute could be reached in
level flight. This glider could not be
spun jn Lhe "ds received" condition.

Si nce stal I i ng and spi n
characteristics are affected by the
anount of "up" elevator available, this
l,as checked against the handbook figure
for each type. A11 the gliders were
r,/ithin tolerance except no. 2 vhich had'l degree more than specified. Both
glider nos. I and 3 were at the lower
linit and glider no. 4 was at the
noni na l position.

(

I

I

i
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Reference to the Flight Manual for
9l ider no.3 revealed that it could only
be held in a spin at the aft CG linit.
The position of the empty glider CG was
checked and found to be close to the
forward Iimit. Lead weights were then
strapped to the fuselaqe just forward of
the fin to move the CG back towards the
nriddle of range. Subsequent tests with
pilot no. 2 (67kg) in the front and
pilot no. 3 {83k9) in the rear seat
produced a sustained spin, hol./ever, the
gl ider assuned a pitch attitude which
gave the inpression of being beyond the
vertical .

6. CONCTUDI NG REI.IARKS

At the end of the flying exercises but
before the ratings had been collated,
the evaluation pilots discussed the
various aspects on which they had nade
cotxments.

There tras unaninous agreement that it'is essential that an instructor nust be
able to demonstrate and train glider
pilots in spinning and subsequent
recovery. Hence, it caused so[,]e concern
to find that none of the qliders
eval ua ted voul d stay i n d s tabl e spi n
over the range of centre of gravity
posi ti ons that vrere flown.

Glider no, 4 was considered to have
handl i n9 characteristics, particularly
vith regdrd to longitudonal stability
and spin behaviour, which would nake it
inappropriate for use as a basic
trai ni ng gl ider.

Glider no. 3 rr'as found to have d
nunber of features which, trith
flodification, would greatly iitprove the
gl ider for instructional purposes.

The pilots agreed that there vas no
need to change any of the flying
traininq syllabus contained in the GFA
Instructors Handbook. The need for
gliding clubs to either ovn or have
access to tvo-seater gl iders in which
the conplete syllabus could be covered
nust be taken into consideration. This
aspect has becone apparent to other
instructors in Australia as indicated by
Ref.5.
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Collation and analysis of the ratings
confirned the vell known opinion that
glider pilots are individuals. The
'large value of standard deviation for
many of the tasks illustrates this
fact. In only tvo instances did a
significant number of pilots give the
sane rating. The first concerned the
difficulty of assenbling glider no. l,
and the other involved ability to center
glider no. 2 in a thermal .

There vere tvo itens whose rating
indicated that al l pilots considered
that sone inprovenent lias needed, namely
operation of the vheel brake and
adj ustnent of seat position.

The ratings contained in Table I show
that none of the gliders received a good
rati ng for al I tasks, i ndi cati ng that
the need sti ll exists in Australia for a

two seater sui Led for basic training.
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IABLE 4 EYAIUATIOII FL]GHT TXERCIS[S

iTrtrt-ITr rortnot 0r cLI0tP DTJRIt\c INI-IAl P0LL INc uDlNc cR0ssl'll\D

B. DURING LAUIICH
T:--TY in'ElAKE-oFt '2. EIALUATE T0I CHARACTERISTICS; BoX I0l PLAIIE'

]. ioir er nex. arRolo! sPEEDi cHEcK TRIM IN HIGH AND LoN T0l'1, cHEcK usE

OF A1R BMKES.

C. FREE FLIGHT
T-WIIITTt STALLING EllrRY AND REC0YERY.

z. irvesrtearr rNcIPIEllr AND FULL sPIll BEHAYIoUR E.c. EAsE 0F EllrRY'

}IAIIIIA]NIIIG SPIN AND RECOYERY.

r. iverueir sitcr rnrr strsIrtfl. TRII4 AT 60 AND 90 t<TS IllrRoDUcE 5' ir ittcrresr 0R DEcREAsE lN AIRSPEED AllD RELEASE srlcK lloTING

SUBSEQUENT IIIOT ION.
c. ioii iRi EFrEcr oF oPERATINc UNDrRcARRIAGE, AIRBRAXES AND FLAPs'

s. uiasurr srlcr P0IsITIoN oYER sPEED MNGE AND NoTE sTlcx FoRcE'

6. rlui nou RATE FoR 45 DEGREE AND 50 DEGREE EArlK TURNs AT 60 AND 90

l(T5.
7. EYALUATE HA DLING lit THERflALS (lF AVAIL BLE).

O. LAIIDI NG

T:---EVALUATE EASE OF CONTROLLIIIG GLIDE SLOPE.

2. EYALUAIE TLARE CHARACTER]ST]CS AND TOUCHDOI'IN.
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