
Gurrently, operational dernonstration tests are being performed and
include operationg off the desert, from an aircraft carrier, on sod and
sandy eoil, and frorn rapid site pads, aluminurn and steel rnat runwaye,
and extensive tests on conventional runways. A cargo drop has also
been performed.

One fundamental deaign problem encountered with the XC-142, wtrich
ie typical of preeent tilt-wing configurations, is t}re deeign compromise
betrrreen the VTOL and cruige flight rnodes. This cornprorrrise occure
in the relationship of propeller diarneter, (diec loading) and wing chord
or wing loadinge. To obtain high hover efficiency, the propeller diam-
eter should be large; to obtain high cruiee efficiency the wi.g chord should
be eized to produce optirnurn wing loading and aapect ratio. For good
traneition characteriatice there is, at preeent, a rninirnurn wing chord-to-.
propeIlerdiarneterratiowtrichrnustbeadheredtoandwhichiagen.
erally larger than cruise flight dictates. Thus, one requirement conflicts
witJ. tJre other, resulting in the need for compromiee in propeller diam-
eter and wing chord, Sorne rnethods appear to offer relief from tJrese .i:problerns. A tilting thruat vector, that is tilting the propeller axie ,..

with.reepeet to the vaing should permit better optirnization of the wing. '. :.

:. Since the XC-142 ernploye interconnected shafting arnong four power
'plante and propellers us-ing a rnrrltiplicity of gear boxes, it cannot be
"- regarded aq an advance frorn the standpoint of eirnplicity.

lt.
,:.''A1though thia type of aircraft (high diec loading propeller/rotor) doee
[,,;ro,|;peet the_criteria for eatisfying f 985 VTOL neede, the XC-I4Z h'aa
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Figure 7. Ducted-Fan (Avrocar)

accornplished by the peripheral control vanes; the fan wae rnounted
in gimbals and used as a control gyroecope to stabilize the aircraft.
Thie was an all-mechanical eyetem and had rrany problerna. The
eartry version of the aircraft had an annular peripheral air aLot, open
at the upper surface, which was intended to induce aecondary flowanC
increaae vertical lift. This did not achieve the e:rryected benefite, hor
ever, and the upper opening was sealed off in later developrnenta of the
rnachine.

One basic problem of a diac-ehaped.VTOl aircraft euch ae the Avrocar
is ite inherent instability in forward flight. In hovering flight the cente
of gravity rnust be near t:he center of vertical lift, that ie, near tJre
center of the diac. In.forward flight, the center of lift moveB toward
tJ:e front of the disc, aheid of 'tJ:e center of gravity, making the air-
craft longihrdinal,ly unetable. It ie poasible that the instability can be
handled through artificial stabilization in powered flight, but congidera'
flight risk may be involved in depending upon euch a syetem.

The avrocar wae intended ae a low apeed research rnachine that could
be ueed to check the concephraL principlea in flight, and alao aa a
machine that might be auitable for certain Army uBea without much
furtJrer developrnent. Ttis aireraft was not succeseful. It
waa,never flown out of ground effect, partly because of thc aforemen-
tioned r€aaons but rnainly becauee it did not produce enough v.rtical
lift. The out-of-ground effect hover thrust produced waa leas than
ttrat generated by the three uninstalled J-69 enginee. Thia waa due
to large internal flow losees.
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