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SATLPLANES (MOTORGLIDERS)

1. PURPOSE. This advisory circul ar prowvides remnmeaiatiors,, bbbt i s not the
&hly neans, that may be used by glider pilots whe desire to transition into
sailplanes or gliders with self-launching capability.

2e RELATED FEDERAL AVI ATI ON RAGHATIONS ( FAR) .

Section 21.5 Airplane or Rotorcraft Flight Manedl.
. Section 21.23 | ssuance of Type Certificate: diders (Including
Sai | pl anes), Including Fi xed-Wng, Self-Launchiing
(Powered) Qiders.

o

¢c. Part 43 Mai nt enance, Preventive Mintenance, Rebuilding, &8
Alteration.
d. Part 61 Certification: Pilots and Flight Instructors.

e. Section 91.31 Cvil Aircraft Operating Limtations amd Markir
Requi rements.

E. Section 91.33 Powered Civil Aircraft With Stamdard Catexury U. S.
Airworthiness Certificates; Imstrumamt amd Eeut prent
Requi rement s.

3. BACKGROIMD. Self-laundhiing sail pl anes, powered sail pl anes, notori zed

sai | planes or mbooggliErs have become an increasingly camm and popul ar type
of vehicle for use in aviation sport flying. Unhdetr current reghbitimss, a
glider pilot islimted mthe type(®) of | aunch &smststabtst during the
certification flight test and appropriate -limnitatiomsg i f any, are placed on
the pi | ot exxtiificate when i ssued. However, there are no provisions, nor are
any intended, for the issuance of a powered glider rating. Some of these
aircraft are designed primarily for high perfonmnee ati campetiitiive f|ying
whil e others are more suitable Bar training. |&ever, the bdsies of
motorglider handling are essentially the same for alll powered gliders. fhe | ow
power -t o-wei ght ratio ami relatively | oww ng | oadi ngs gemeradllly found in
oo 1itlers produce per f or mance dmameiteristiss that are simlar to

| ow-powered light fixed-wing aircraft. Specific kovdlkdige and skills are
needed for the safe amd efficient operation of these aircraft in the Nationail
Airspace System

4.. PROCEDURES AND STAMADS. This advisory circular provi des rectinmended
procedures and standards bkiich ny be fol | owed for a thorough and canprehensi e
checkout i n notorglidess .
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a. The follow ng courses of training nmay be used to prepare a pilot for
checkout mna mbooxgYiter.

(1) Toylréous" . For those pilots 4h6 possess at |east a private pilot
certificate withaanaai¥pmane singl e-engine | ard reating ad a glider rat*.

(2) Coyridvus "B." For those pilots who possess at |east a private pilot
certificate wﬁﬁ &rigdeat natiggonl vy.

b. A pilot who wi shes to obtain a checkout in mboexglidlenrs in accordance with
this advisory circul ar should:

(1) Meet the experience ad cheddout qualifficatioms edtlivesi herein; amd

(2) Satisfactorily accomplish a flight ek in a two-pl ace mbooxd lidier,,
i f available, given by a certiificated flight instructor &wm:

(gi) Hol ds comercial pilot privileges for airpl ane sirgle-eegire
land rating and a glider rating;

(i) Hdids a current Federal Aviation Admnistration flight
instructor certificate with a glider rating; and

_ (iii) Meets the requirements of Syllabus "W"' as adtlives in this"
adviisory circul ar.

¢c. Apilot who holds at |least a private pilot certificate with a glider
rating and ean show by Togbook entry that kéAdte has had at |east 5 hours of
pilot-in-command experience i n a mbosxglidier before January 1, 1985, wi Il be
consi dered to have nmet the guidelines of this advisory circular.

5. ARCFRET RERQUIREMENTS. For the purpose of this advisoty circular, a two-place
notorgllhider shoul d be used to acquire flight instructional experience to qualif a
pilot inmooggliléess. Either a single or two-place sboogtlider may be used to
acquire solo flight experieres.

6. CHECKOUT SYLLABI.

a. Objentiive and Scope. This autllimes thae syl | abi thich may be used te
prepare pilots for eedauit i n motorglidiss. While no specific training hours are
suggested, it is expected that the required training tinme ny be rebked for pilots
who have extensive qualifications, or increased for pilots who do not meet the
pilot certification guidelines |isted herein, or 6 meet tiysse pilot certification
guidelines but have little or no recent flight experience.

. Syllabi Application. The particular syllabus utilized ny be modifiied to
fit € qualifications of the trainee, the aircraft used, ardjor tie circunstances
under which the training i s given, provided the desiited proficiency stadards are
met |

(1) Syl I abus "A." The foll ow ng minbiim gutddlines are agpropriate for
pilots whe possess at Teast a private pilot certificate with an airplane
single-engine land rating and a (litler tatiirg:

2 par 4



7/31/84 AC 61-94

i) Three dual takeoffs and three dual |andings in a motorglidir,
each to a full stop;

. (i) A flight Hexk given by a certificated flight instructor Weo
i s authewiizedi to conduct flight &e&ls in motorgliidlnss i n accordance with this
advisory circular; and

(iii) Apilot logbook endorsement by that instructor eertifiyfing that
thepi | ot has satisfactorily complestest t he fbllowing ground and fli ght ttedhiify
syl I abus gui del i nes:

(A) Gound Instruction.

(1) CGeneral operating and flight rules of FARIPart 9l.
(2) Aircraft Flight Manual; Pilot's Operpatilrg Hamdibests ;
or Qperating Linmtations im3the formof nanmdl, material, markings, amd placards;
or a conbination theeesof.
(3 Arcraft systens.
(4 Line inspection.
Aircraft assedyy i sessenidily (with emgmp@iaite

35

aircraft |ogbook entries).
Viei ght and bal ance.
Cockpi t fhinilimrization.

G ound operation)/hadd Timg saf et y.

R e v T e
ORISR

Performance limtations; power on amd power of f.
(10) Of-airport landing area select ion.

(11) Use of spoilers, dive brakes, ard flaps, as
appropriate.

(12) Energency ard abnornal operations.

(B) Flhiggit | nstruction.

(1) Starting/taxiing.
(2) Normal takeoffs dofi | andings.
(3) Flight at mninumcontrollable airspeeds &nd stalls.

. (4) Engine operations:  Shutdowns amirestarts (goad
and flight), as appropriate.

w 6 3
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(8)  Qperation of aircraft systems, including fuel
nnAgeemeEt .

(6) Short- and soft-field takeoffs and Iandings.

(7  Nornmal approaches/steep approaches using spoileams,
dive brakes, and flaps, or side-slip.

(8) Soaring tecmiques (| ocating |ift akd aveidiirg

B .

(9) Gound reference mapewess.

(10) Cross-country prosedures, includling ameEmcy
| andi ng area selection. —

(11)) Emetrgency amtl abnor mal operations.

(2) Sydllabus "B." The following guidelines are appropriate for pilots
who possess at least a private pilot certificate with a glider rating only:

) Five hours of flight tine in mboopplildess, at | east 2 hours
of which were in solo flight;

(i) Ten takeoffs and 10 | andings tana full stop in mito&p Tideks
in solo flight, including at least 5 landings Wi th the egfime shut down;

(iii) A dual cross-country and a solo cross-country flight in a
mototglider and an instructor's endorsenent in the pilot's Igwith a landing at a
poi nt note than 25 miles fkom the airport of first takeoff;

A <, .
(iv) Aflliigfﬁ'% cﬂmxﬂi*giw%%y acertificated flight instructor tie
is authorized to conduct flight checks in motiorgliders and;

(V) A pil ot | ogbook ettiorsemenit by t hat instructor oettffiing
that the pilot has satisfactorily conpleted the follow ng ground a# flight
training syllabus guidelines:

(A) Gound Instruction.

(1) General operating ard flight rules of FAR Fart 9i.

(2) Aircraft Flight Paamal; Pilot's Cperating Handbesik ;
or Operating. Limitatiioms i n-the form of mamuall,, material, Earkingss, and pl acards,
or a conbination theereoif.

(3) Aircraft system

(4) Line inspection.

(5) Aircraft assedbyyMisassemBly (withappropriate
aircraft logbhook entries). d
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power of f.

appropriate.

they relate to safety.

AC 61-94

(6) Veight anl bal ance.

(7) Cockpit familiarization.

(8) Engi ne bperation.

(9) G ound geemdtiiohifbend iimg safety.

(1) Performance linitations, power on ski
(11) Use of spoilers, dive brakes, amd flaps, as

(12) Of-airport landing area selection.

(13) Emergency and abnormal operations.

(14) Compariisom of sail pl anes il mboogtiidess.

(18) Sai | pl ane versus mboogtlitler daareterristiics as

(16) Density altitude consiideraitgns . |
S— N L

(17} Cross-country flight planning, VOR navigation

and radi o communicatioms usze, and pilotage aiid dead reckoning, as

appropriate.

(ergime oper ating).

(B) F@Mtt | nstructi on.

(1) Startriiqf faxiin;.

(2) fioomall t akeof fs ani lahdingss.

£) ets

(3) Takeoff, climk, cruise, descent, ami ladiding

(4) Engine operatioms: Ehitdowns adl restarts

(@r ound and flight), as g@eprabes.

management .
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(5) Qperation of aircraft systems, imcludling fidl

(6) Enetrgency &84 abnornal operatioms .

(Z) Flight at mininumcontrollable airspeeds.

(8) Stalls/sfduss, as appropriate.

(3% Shott— and soft-fiel d takeof fs and Lankhgss.
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(10) Nowmall approaches/steep approaches usiimg spoilers,
dive brakes, am flaps, or side-glip.

(11) Soaring techniques (locating lift ami aveidiing
sink)) ¢

(12) Gound reference maneuvers.
(13) Energency Laoimg area sel ect 5wd.

(14) Cross- country procedures, pilot age navigation,
| andi ng at strange airpmotssJaad of f-airport |andings.

(13) Radi o cammmicat iors/ navi gati on proeedumess .
c. Directed Solo Practice. One solo cross-country flight to be conducted

under instructor supervision with appropriate endorsenent(s) in thlich a laadding i s
made at an airport more than 25 milles From the starting point.

Note: The |ist of ground amt flight instruct ional subjects sibwn are provided
to guide the instructor in the generall areas appropriate to
motongliiisss. They are not intended to W all-inclusive or to limt
instruction to the specific areas liissb&

7. CHEPNOUTPRECEINRES AND SIAFRRSS. oo

a. njective and Scope. This outlines the procedures and standards which may
be used to prepare the piTot for dheckout in a mbosgtlidier ard to evalwtte t he
pilot's conpetence and ability to conduct mbosgtliidr flight operations safely.

b. Preflight Exagimatbon. Prior to the final flight Qesdk, tik pil ot shulld
satiisfactorilly aecomrpdish a fest on the aircraft to be used, including its
systems, operating limtations, performance, aht eneeney procedures. ‘Iifs test
may consist of either an oral or witten ekatminztiom adm ni ster& by thi
instructor whe conducts the flight Gesedk. Zk2 preflight exam nation sivuld
include at |east the followng itens:

(1) The Aircraft Flight Manuall or Pilot's Operating Beeastibook, as
appropriate, placards, markings, lintitatiions, &id required mainteranee
I nspect ions.

(2) A working know edge of engine operation at various altitudes ahd
under various condlitiors of flight, including power settings, fll managenent,
consunption, endurance, |anding distances, best ahglles aodl rates of clirB axd
descent, mininum sink speet], and best L/D speedi.

(3) Normual axd emergency operation of the aircraft's systens hmd speci al
equi pment uni que to the materglider.
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(4) A practical conputation of various oditbébatdoss of the pernissible
wei ght and bal ance | oading for pilots, passengers, fudl, ami bal | ast, as
appropriate.

(5) A thooouwgt@lline deck of the aircraft to be used, usirg a Geeddlist
provided by the marki€séarnesr or operator. If no such checklist is available, the
check shoul d be nade in accordance Wi th an orderly procedure to emure that alll
itens appropriate to thie aircraft used are covered. The presence of all req
certificates, docunents, and placards shoul d be aktermired anil an adeguite supply
of fuel and oil stimild be ensured. Thelnspection skould cover all alrworthiness
i t ems tiett camtbe exani ned by external examimation, i ncl udi ng the proper asseily
of theaircraft for flight. The pilot shoul d know the significance of any
nashtid fxttoiry it em noted ad tHe appropriate corrective action to be taken fde
each sueh ftem.

(6) Cross-country flight plammimg, including all aspects of easther
reports, forecasts, analysis, terrain, navigation, radio coamomicatiors, ad Air
Traffic Control requirements as they relate to tie proposed flight.

8. FUIGHT MANMUVERS AND IROC«EISGE The fligiit manewesrs and procedures

di scussed herein are representative of the pilot operations prescribed by FER
Part 61 for pilot certification in both airplanes and gliders. These napahvess
and procedures are, therefore, appropriate Bar use in taradnixi pilots to
conpetence in flight proficiency in mboogtiidese. Ahdwugh pilots nay ineend to
pilot only single-place, high-performnce mboogiildess, a pil ot &s&ddokt im.
accotrance with this advisory circular shoulld prepare the pilot for safe flight
operations in both sigglesplace axd nultipllace nptonglidizss and fo&tti® carri age
of passengers. Because a ibtorglider may have Dredomimanit Saspstesisdtirss of
either an airplane or a glider while operated on the ground or in flight,
particul ar attention should be given in pilot traimirto emitre that all

chalr act %ri stics with which the pilot nmay not be familiar are thoromgdily

expl ai ned.

. Ground handl i ng procedures &nd precautions for both airplanes and gliders
shoul d be covered. The pilot shoould be instruct& in the hazards of a rafaairyo
propelller. The proximty of a nose-mounted or an overhead-mount& propeller to
the cockpit of the mboogtliidien aihd its ixbkerent danger to the motorglider
occupants al bysttairikiss shoul d be stressed. Both thHe pil ot amd |ine ppatsonnell
shoul d be instructed in propeller safety precautions afd avoi dance procedures.
The pilot shoul d be iristructed i n proper ground handling of the nboegtlitkr in
bot h power-on &d power-of f noléss. The pil ot shdld be abl e to damsdtratte, wikk:
and wi thout ground crew assistance, sdfe aff efficient taxing thiille i n cl ose
proximty to other aircraft, persons, or obstructions, ami under varying wibtd ahd
surface conditions.

b. Standard coordination and pl anni ng memeuwenss nay be perforned by tie pil ot
t o dendesdtrraite faniilianiiftty Wi th t he mbooggliiderSs performance aad f1ight control
responses.  Either sinple nanavens sieh as medi um banked turns of 20 to 3W or
nore conmpl ex maneuvers such as 720° power tiurms, chanddlless, smd lazy eidiits tHM
be perforned to denmonstrate proper coortlimation &nd plammingt Coordi nation ard
pl anni ng maneuvers steauld be denonstrated both to the right ami the left, at
various speeds @itiiim t he nomal airsped range of the aircraft, #nd k¥th various
fl aps/spoiler & | andi ng gfar confbomadt s . Prgerdly coantihabesdd twnss, smooth
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control usage, and division of attention should be dempa$teseed. The pil ot shosuld
be abl e to performalll stard coor di nati on maneuvers whille naintaimirg the bal |
not more than one-half ball w dth outside the enter reference |ines of a standand
slip-skid indicator, «ob the "yaw string" if installed, streamined within
+ one-hal f inch of the centerline of tHe aircraft. Prolonged turns stodld be
thiﬁpedwmhim_ﬂw off an assi gned headi ng, axd ai rspeed maintainéd wit hin
45 hots of tHar desired.

c. Collision Awbildaree Precauti on+ The pil ot should eeexcise conti nuous
sureéillamee of tHe ai rspace mmthich the aircraft is being operated to guard
agai nst potential midair-collisions. Adegbhte cl eari ng prédidures stimild precede
the execution of nmaneuvers invwlivixg either rapid altitude or headi ng &axge. The
pi | ot shoul d perffanm thatever cl earing procedures are deemed necessary to
ascertain that the area i s clear before perform ng maseweess such as stalls,
flight at critically slow airspeeds, or other nandvens omixpe € gliders. The
pilot should al so be &arddliiamtr with right-of-way rules for utilizing [ift as it is
&countered from thermals, ridge areas, or %em soaring in the vicinity of wave
cl ouds.

d. Standard ground reference naneuvers ny be performed by the pilot to
denpsdtridte the abili1ty to accurately control the path of the aircraft over the
ground amd anticipate turns to specified headings. In the execution of
rectangul ar courses, s-tums across a road, tumms about a point, or eights around
pyl ons, the pilot should be able to correct for wind drift thile operatties thep -
aircraft over a predetermned groundpath and dividing attention inside and outsidie
the aircraft. Properly coordinated turns, smwith control usage, and division of
attention shoul d be denonstrated.

e. Flight at mintiaim controllable airspeed in clinks, lia level flight on
cons tant headi ngs, 1o medium .-.... ...... and in descent § may3%2 performed by the
pilot to demonstrate mnimum controllable soaring ahd | anding approach airspeeds
with appropriate power settings. The mninum controllable airspeeti used sihodld be
such that any further reclwetiom in airspeed or increase il |oad factor would
result in immediate indications of a stall. ‘mte pilot should be able to
denonstrate smooth, positive control of the aircraft and maintain the appropriate
speed within #5 knots.

f. Stalls. Stall entries and recoveries shoul d be ékmsmasesti with and
wii thdt power and in various flaps/spoiler and Laodiing gear configurations.
Enmphasiis shoul d be placed on recovery firam these critical stall situdtioss:
Takeof f and departure, approach to landing (in both notmal amd i n erass-emiittoll
conf @ation), and accelerated maneuvers. Recovery shmildl be initiated as soon
as the first physical indication of the stall is resg@ledd.

8. SpiS. Spins shmuld be practiced within the linitations of the
tmbo@iéeﬁsed andl in conformance with the requirements of FAM Part 91.. Stall
and ineiipiiesit spin recovery performance shaanld be eval uated on the basis of prempit
recognition and smmdtit;, positive recovery. Recovery should be effected with
proper use of the flight controls ami the |east |oss of altitalle coms Rdtentt with
pronpt recovery of positive flight control. The pilot should be famliar with the
manuf acturer's reconpendatiions concerning stall/spin avoi dance atd recovery as
publ i shed in the specified Nototg/lider Fl i ght Manual .
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h. M&6ium Per f or mance Qperations. Soft-fiel d and shotrt{field Clesdfifs and
| andi ngs shoul d be demmsdtnatted i n accordance with the procedures specified in the
specific Mtorglider Flight Manual or owner's handbook. Special emphasiis shiuld
be placed on the use of spoilers, dive brakes, flap amd trimsettimgs, pover
usage, and best angle-of-clinb or best rate-of-cdi®® airspeeds, as appropriate.
The pilot shoul d denonstrate kowwlksipe aod awareness of the effects of Landim§
surface, ddenssity al titude, afi wind and ot her atsiespheriic phenamens.

i. Radi 0GommaticationsdNavigatdon. The pil ot shudld be abl e to dumsbredte
t he proper use of desigmdted radio frequenci es and appropri ate cammiedtboss
procedures to obtai n and acknow ed?e necessary information in condadtiirg t he
flighit. Were appropriate, the pilot stuild be able t 0 ddmBbbtedte r adi 0
navi gation procedures and t he locaticmeff associ ated fuses adl cireuiitt bredcrs
and how to replace or reset them \Were operations are expected to be conthadtasi
at tower controlled airports, nornal 'radi o conimmadaitivm proeeduras skbuld be
demsistases.

j. Special Eqqdipmenit. The pilot shoul d be Fadildar with, and be able tm
denomktraite t he proper use of, dlll special equipment installed, such as cow
flaps, perfoemunke flaps, spoilers, dive brakes, engine-retraction systems,
propeller feathering and positioning, and gyros &pic imsrmieatatdon. The pil ot
shoul d be thoroughly famliar with starting amd stopping the aircraft engdre in
flight and any special precautions necessary.

k. Soaring Fl i ggt . The primary purpose of amitaygider is to pFovide
self-laffnﬁ%% cap ity or awxiliaayymwerd&So initiate or sustain flight where
otherwi se it wolld be igpremiticdble. HBowserr,, thé pilot should be proficient im
searching out lift and &Hll®4is; it there encountered in the normal flying area.
Al'so, the pilot shmild be ablle to utilize the auxiliary power in trawersirg areas
of sink, to sustain flight and avoid an off-airport |anding where a Lamtirg woul d
be undesirable, or to meke maximum altitude gains in areas of weak |ift.

101 O f-Arport Landing. Tthe pil ot shodld be abl e tb demmstrate satisfactory
off-airport Tanding procedures eititker by accompbliisthiimg an actual |anding whetre
such a landing, would be both safe ard practicable or by sirdlaltdiy an approach to
a landing where a landing coul d be nlade safely. Al so, the pilot stmild be able to
dermsétraite a | anding BYom traffic pattern altitude with the aircraft engime set
at zero thrnist and, utilizing flaps, spoilers, or dive brakes as necessary to
control the glidepath, touchdown beyond a designated point, atd brtimg the aircraft
tﬁ aksafe stop within a distance specified by the instructor caxitating the
check.

ml  Cross-Country Flighi. The pilot of a notorglider is able to exercise
greater freedomin cross-country flight than is the person opematy a glider
W thout Power assistance. Thus, it is expected that the motco@litier will be
utilized in an increasing amownt of cross-country flying activities. tFearefore, a
significant anount of transition training in mouoagliders shoul d be devoted to
preparing the pilot for safe cross-country flight operations in nbtomwglidiiss .
Al'though it may be expected that radio navigation will bE used if the nptorglider
s radio equipped, it is essential that the pilot be thsamghily famliar in
navi gation by piletage. The pilot shoul d know how to obtain ami use waitter

Ne)
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reports and forecasts pertinent to the flight or Wkile enroute, weat her eonddittiiors
to md, and the procedure fbr precautionary lantings, shoul d such a lasiimg
becone necessary. The mboorglitier''s capability to avoid prohibited or restricted
ai rspace, unsuitable terrain, or deterioratiing weat her comditiors shnild be

enphasi zed.  The pil ot shoul d be abl e t o efffecttiireély use al | cammmicat icms,
naviigation, and/ or speci al equipmenit i nstalled in the mboorgdlidizr i n bot h nomdl
ad abnormal (emergency) conditions.

n. Flighit | nstructor Cheeks for Conpetency. The pil ot transildiomig; to
nbtorgliders shoul d be abl e to demmsdtmaite a satisfactory |evel of pilot
catpeteney in flight planning aoli preparation, taxiieg i n confined kjxe af omber
varyingwrirdicondi ti ons, takeoffs and thndings, caxmmiicatioss, navi gation, and
amaygery oper ation of alll equi pnent installed inthe motonglidisr. The flight
instructor conducting the flight dek shoul d endorse the pilot's Leftask
certifying satisfactory copphdtiimm of the training snd &=&s as outlined omber
this advisory circular.

0. Flight Instructor Endorseremt. An exanpl e of a | oghook endorsesmeiit
certifying pilot copsitemey | n tixrgliders f ol | ows:

"Checkout in (make and ndd])) sbosctlidier satisfactorily accopplished i n
accordance with Advisory Grcular 6I-3 on (Date).

Isl/ (Certified Flight Instructor)

UF1D3¥E7 EXp 4/30)) 84"

Kennet h 8. Hunt
Director of Flight Operations
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