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A propulsion Lmit to give a sailplde
self-launching capability conbines the con
v€nience of operation of powered aircraft
with the desirabl€ features of sailplanes,
self lauching sailplanes have been used
nostly as training aircraft and have proven
their usefutness in that application, The
adaptation of a suitable propulsion Lmit to
high-perfonmnce sailplanes would nake the
sport accessible to nany people Nho can not
afford the time needed to padicipate using
conventional talarch nethods.

A conpletely retractable propursion uni!
is needed to give the self-launching sailplane
the perfomance capability of the convention.
al sailplane when it is used in tmpo ered
flight. A nunber of posered sailplanes have
been built that have conrpletely rctractable
propulsion lmits. The Nelson Hunningbird was
one of the filst such aircraft and the sf-27M
md Motor Ninbus in Gernany are two nore
nodem exarples. In all of these the entire
engine &:1d propeller assenbly is noved in and
out of the aircraft.

In the design pmposed here, the notor
would xemain fixed in the fuselage and only
the properler mounted on a pylon would be ex-
tended for powered flight. Advantages of
this arrangenent are:

1. The weight of the engine does not
have to be moved in and out. lhe engine
could have a quiet er.haust systen fitted
ithout restrictions inposed by aerod)'nandc

drag of an exposed engine unit or considera-
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tions of th€ retraction nechanisms, It would
be conParable lo (he nose nodLeJ engines in

2, A transnission needed to drive the
prcpelter would a1low a speed reduction for a
larse diareter efficient properler.

3. If a clutch is used, the notor could
be stated before the propeller is extended,
avoiding an uncertain period of high drag
ehen the notor has been extended but not yet

A propulsion rmit incoryorating the fea,
turcs nentioned above was designed and tesred
full scale in the University of Alberta low
speed wind tunnel.

PYLON AND TRANSMISSION

The pylon and rctraction nechanisn are
shosn in Figure l. It is supported by a
srider bearing, shown in detail in Figure 2,
and is extended by neans of an elecrric notor
driving the botton of the pylon along a track.

Power transnission is by means of a
toothed tining b,.It allowing a two to-one re-
duction in speed between ensine and propeller.
4 celt ci lugal clul c\ mounrcJ on rhe en8in.
drive shaft is positioned inside the lower
pulrey hen the pylon is up, and it engases
shen engine speed is increased above 1800 rym.

Doors in the top of the fuselage are only
55% of the prcpe1ler diameter in length.
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PROPELLER

A 5,1 inch diamcter propeller with 30-inch
pitch was chosen for sood propulsive cfficj-
gncy and high static thrust. A conbined
blade elenent noncntum theory analysis of
this propeller gave good agreenent with re
sults of wind tmrlel tcsts, allowing some
confidence in the use of such analysis to pre-
dict performance.
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Static thrust of nore than 8 lbs pcr
horscpower was neasured. on the basis of ana
lysls and Nind tunel tests, a thrust of II0
lbs would be prcduced by this propeller at 50
knots foNard speedj using 23 brake horsc-
power and llJith a propelrer r?n of 2500. This
would be enough thrust to provide 300 fcet-
per-ninute rate of clinb in a sailptane qith
tu]1 all up weisht of 1200 lbs.
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ENGTNE WEICTIT

The engine (tsed ras a two-cylindcr two- The dry veight of this propulsion systen
stroke (oh1er model 440-2Ax. It l{as intended is 115 lbs, not including the battery needcd
for use in snouEbiles and has ar integral for the electric starter.
cooting fan need€d for sn intemall). nomtcd
engine q)NcLLEroNs

Dynanoneter tests of this enSine shol ed A new design for a coryletcly retract-
a maxinun pouer output of 27 brakc horsepo er able propulsion systcm for high performance
at 6000 rpn. This is considerabiy belov the porcr€d sailplanes is presented, Advantages
pouer rating given by the nanufacturer evon of this design are: a fixed notor with the
when due allowance is nade for atnospheric propeller only being extended, a tvro to one
density at the local altitude of 2500 f€et reductior in speed to a11ow the use of a
sbove sea level. It may be that users are large dianeter efficient propeller, and a
generally not able to oblain ratcd horsepouer clutch afangenent so the notor can be
fron srnall €ngines and this rsould accormt for staxted before the propeller is extended.
use of ,nore installed pouer thar $ould appear
to be rcquired in order to obtain good pcrfor- t{ind turnel tests show that the pro-
nanco. Inproved propeller efliciency nade pc]ler does indeed produce enough thnrst for
possible by a larger dianeter, slou r:unning Sood clinb pe.fomance even with the rela-
propeller will reduce notor horsepower re- tively 1ow (23 horsepoaer) output of a snall
quircnents. two stroke engine-
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