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The ¥-108 air vehicle is currently being designed tc 2 y at least
two successive long-range missions with e fiftesn minute turnaround-in
between under any climetic conditions that permits normal servieing of the
aiveraft. If no special procedures other than normal ground servicing and /
normel mission profiles ave flown, o limitation on a third mission develops
from the overheating of the tires end, 1f they have not been expended, the
GAR-O misgiles. Since under operationsl conditions it moy be desireble to
Tly more than two succegsive nissions and still maintain short turnaround
timeo, an examinetion has been made of these limitations ond the procedures
that can be followed to circumvent them.

A problem with missile overhsating occurs only 1P the missiles have
not been expendsd in the course of two guccessive flights. Since the
further heating that will occur during the supersonic portion of the third
Flight will ceuse them to ewmceed thelr temperature limits, some extra
measure must be teken prior to the third mission. One pogsibility is to
unload the hoated migsiles and reloed the aircraft with new missiles, which
would increase the time required for the second turnaround on the oxder of
six minutes. The missiles can alsc be cooled in flight by opening the misaile
bay door at any time the alrcraft is subsonic. For example, if the missile
bay deoor were open for ten minutes during the let down after the second
nisgion, the misslles would be cool encugh to begin the third micsion withoutb
further action. . : ' ‘

The temperature limits on the tires are 250° F. for actusl use and
270° F, for storage in the wheel wells. These limits ave not excesded
durdng two successive design long-renge missions with only & fifteen
minute turnaround, but they would be excecded should o third mission be
astitempted without some action to reduce the temperature of the tirves.

An examination of the timo~temperature profile of the tires during
8 typlcal misslon-turnaround cycle reveels that the grestest heating takes
place during take-off; and the preetest cooling cccurs during the period
wvilen the gear ig extended prior to landing. Some increase in tonpsrature
ceeurs during superscrnie flight, but dnsulation in the vheel well lLeeps the
rate of heabing low compared to heating dve to tire flexing on take-off.
Fiylng misslons of less then wasdnum renge does not chenge the pleture
appreciably since the decrease in heating due to less supersonic flight is
Just sbout balenced by the extra heating dwring landing roll {(due to the
keavier welpht et touchdown and honse greater tive flexing). Cooling by
radistion and natural convection while the aircraft is on the ground is
very slow, and would necessitate burneround times of excessive length

(something on the crder of one howr afber the second mission before a thind
take-off can be safely exscuted).
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Of the several possible ways around this limitation, the most
practicsl appears 1o be to simply spra, the tires and gear with a fine
pprz; of water during the turnaround period. Spray nozzles are generally
pvaillable at most bases and this simple expedient should provide the
necesger, cooling medium to allow the F-100 to fly continuous shord
turnvround missions when required. There are several design features of
the 7-108 which appear to meke this acheme practical even though it mignht
Bot te practical for contemporery aircraft. First, 1t is plaonned thet
deceleration during landing will be accomplished b;y thruet reversger sction
end that brakes will be used primarlily for taxi and for back-up during
enerzepcy landings. Therefore, during normal lendings, 1t is not anti-

eipabed that the brakes will heat up to a level %&a they might if full
brakes were used for decelerstlon durlng landing amege would be
sustained by spraying them with a fine spray of water ciur,.ng turndround.
Secondly, the F-100 wheels are being designed to remove the haZedid to
cround personnel from blowouts and wheel fallwres. Thise ie accomplished
by designing into the wheel small plugs of metel with melting polnts
guch thet if excessive temperatures begln to develop in the tires, they
W l 1 m'&,t and release the tire presgsure before the blowout danger level
cEd heen caschad, { The melting peint of these plups is well above that
uw.u ceul«i be reached during Laﬁrmﬂ.l. tire flexing in take-0ff and landing
and congequently will not cause the tires to go flat during normsl
operntions. They are designed to guard eagainst the much higher ltempera-
turel; that cen result from the heat stored Iln overheated brakes

draiuing into the tire casings and causing fallure.)

This procedure of spraying the tire and gear would not be
recomended as s standard operaticon but would be used only on those
occasions when & third or subsequent mission ig required ‘is?ith@ut time
for normel air cooling on the ground. It is objectionable bBéesuse its
continuous practice might cause excessive corr¢gsion of the metallic
perts and because, if the brakes have been used excesslively and are
very hot, brake damege might possibly result. It does appear reasonsble,
however, for occasgsional use.

Whether or not the tires cool enough for safe teke-0ff can he
determined simply by touching them., When they are cool encugh to allow
touching for a few seconds, they are cool enough for take-off. In
addition, & warning indication is given to the pllot any time the brakes
are hested enouvgh to present a danger to the tires. Excesslive use of The
brakes during a laending would thus be indicated if 1t would endanger a

subsequent flight. Or, s malfunctioning or dragging dbrake during takew
off would be indicated to the pillot so he can slow down, extend his

landing gesr, and serodynamically cool the gear and brakes.
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A second possible solution involves varying the landing procedures
80 as o pmvmp more time with the landing gear extended and cooled by
alyr blast, which pmv:ﬁ.dea very repid cooling. The landing pear may be
lowered below Mach 0.6 and indlcated air speeds of less than 300 knots.
Thie condition is satisfied at spproximately 15,000 feet vhen o normsl
degcont is nade. Under normal procedures sbout three minutes of gear )
down time is avallable, and the twe nmission limitation 18 beased cn that [
figure. Ly extending the landing gear for six minutes prior to each land- |
ing, three short turnaround migsicne mey be safely flown and by extending
the lending pgear for spproximately eight 1o nine minutes prior to each
landing or fifteen minutes prior to every other londing ¢ continuous
series of short turnaround nisegions mey be £lown.

Finﬂ.lly , there is the pogsibility of using hipgh temperature tires
in the leﬂﬁ It is presently thought thal the occasion for more than two
short turnaround mi%ima in succession will occur infrequently and
thepefore the spraying vrocedure first oullined 1s the most practical
solution. uLOIﬂ.ﬂ however, this sltuation be antlcipated by the Air Force
O oocur more fmgwﬁm:ly then is pregently envigioned, the use of high
temperature tires may be prefereble. The F-100 gear is desiened to operate

with bigh tempereature tires. Thege tires, which incidentally are being
plmmﬂ for tha B-70 : wlll have g criticsl upper lindt somewherse in the
cange of 350° to 500° P. If high temporeture tirves are uged with the pre-
mnmy insulated whw@l wells, five or more can@ecmmve deslgn long-range
missicns moy bhe flowm. |
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