
AN AUTOMATIC,
ADJUSTABLE NOSE
WHEEL BRAKE FOR

SAILPLANES
by Victor M. Saudek

SUMMARY:
Th€ nose skid is a vestige of the skid-only gliders of

the 1920s and '30s which has persisted because it is a
reliable and elfective brakinS device- In some modern
designs it is being replaced by a nose wheel which is
lighter, has less drag and, prop€rly installed, is quite
trouble free. But without brakes, it does not have the
ability to reduce the landing run by ten to twenty (or
more) percent that generations of soaring pilots have
enjoyed by using nose skids.

This paper offers a solution to thebrake problem.lt
will be shown that a nose wheel can be braked 'auto'
matically' ina mannerthatisequivalentto th€ useof the
steel-shod nose skid that it replaces and which alloi's
the benefits ofreduced weightand draSwhile making
iteasier to position ihe Slider for takeoff. By permifthg
the center of gravity of the aircraft to be somewhat
forward of the main landing gear wh€el, it provides
inherent directional stability, especially in conditions of
side winds during takeoffs and landings (as compared
totlidershavingtheirmainwheelaheadof thecenterof
gravity).
OPERATION:

The Three View drawing, Figur€ 1, shows the nose
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wheel assembly with a boltat the fonvard end acting as

ahinge rvhichallows the wheel, - 1, in its slrpport frame,
-6,topivotupwardlywhena load isapplied to thervheel
as, forexample,whenthe glider'screw isonboard. This
is resistedby dleratherstiff rubberblock (spring), 12,so
that theweiglltof thecrew isNOTsufficienttocause the
interior brakhg surface of the'1 ivheel (see FIC. 2) to
contact thc fixed brnke shoe, -10 h FigLrre 1. In this
configuration the nose \!'heel rotates freely forposjtjon
hg the glideras for tnkeoffand for itsgroLurd run as the

When the piloi applies the brike to the nain l:udirg
rvheel additional .iorvrlward force is aotorlaticall), ap
plied to the nose wl'reel. This is now sLrfficient to further
compress d1e -12 rubber sprnrg ind to cause the fixed
brake shoes to contaci the lrvheeibrakintsurfaces,scc
Figure 2, and thus to contribute to slowint the glider.
'Ihebraking effect of the nose rvh€el is proportional to
that of the mainwheel. Adctitjonal braknlg forcecanbc
applied by pushing the elevator control stick forlvard.
Conversely, thestick, when pulled back while f acnrg the
wind,canbe used toliftthenosewheel from thc grourd
to steer the craft by use of the rudder. AccordinSly, it is
not useful for Bliders to have a steerable nose wheel
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Figuie 1. Three view Glid€r Nose Wheel with Bnke, Scale: no et Draw^ 11/29/96,
D€sisned bv V.M. S.udek.

(noseskids are not steerable !).It is seen that operation
of the braked nose wheel is essentially identical to that
of the nose skid.

It should be noted that nose wheel equipped sail-
plan€s may have a sma11, liShtw€ight full swiv€lin8 tail
wheel since a tail dolly is not needed for ground han-
dling when no one is onboard.
DESIGNFEATURES:

The design described herestrives forsimplicity, long,
trouble free life, ease ofmaintenance, inspection, adjust-
ments to accommodate wear and replacement ofwom
out elements: The figures shown are generic, not dimen-
sioned, but the proportions, if made of high strength
steel for the structural ele-
ments, depict a unit drat should
pe orm adequately. It is un-
derstood that when the con-
cept isapplied to anactualair-
craft the specific design will be
modified to match the require-
ments of each type of sailplane.

The drawing, Figure 1,
shows close fits ofwelded items
(perhaps too much so). The tire
shown is solidbut resilient. A
pneumatic tire would expand
at altitude and as it aged and
probably would then not be
free running within the close

The assembly is designed to
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be inserted upwardly into a

suitable openinS in the rein-
forced, Iower, forward portion
of the sailplane's nose. It is
fastened by screws to the nose
skin. Ground clearance to the
nose skin should beessentially
thesaneas thatprovidedbya
nose skid. The conioured
mountint flantes of the -7
frame will ihus be ouisi.le of
the skin of the glider io tive
access to ihe screwsthat mouni
the - 10 brake shoes in ihis
configuration. (No attempt to
taper thc edtes of ihese -7
flanges was made for the fig'

To prevent dust and other
maierinl from being fed inio
the cockpit, a cover of clear
lexan type plastic, Fjgure 3,
secured byquickly removable
wing nuis or the like will al-
low the operator to observe
the wheel so that it is conve-

nient to cofiect any unwanted condition found and to

Sive access to thebolis in -12 rubberblock if they need
to be adjusted.

The surfaces of the asbestos or carbo brake shoe are
visible for inspection by looking at the exposed lower
arc of the nose wheel. When it is time to replace worn
shoes the removal of two screws will allow each shoe
supportbracket,-10, tobe freed from the flangeofthe -7
fixed nose wheel frame. It may well be possible io
remove/ at a work bench, all wom out brake shoe
r€siduelrom thebrackets towhichiheywere Blued and
to refit the brackets with new brake shoes. Hopefully
that need not be done for intervals less than a vear or

Figure 2. Nose Whc.l and Axle, Scale:none, Drarvn l2l I /96, Desitned by v.M. S.u.lek.
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more. Reinstallation ofthe-10brake shoe ass€mbly to -7
(Figure 1) is accomplished easily,butone mustalso then
readjust thecenterboltthrough the rubbersprintblock,
- 12, to achieve a proper gap for bmke function. The two
outboard bolts that penetrate that -12 block should be
adjusted if one finds it necessary to change the spring
mte of the block to ensure that the brake effect is not
affected by a major weight change of the crew.
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rigu.e3.Nos€Wh€elEn losure, Scale: none; Drawn 11129196, Designed by V.M Saudek

To remove the wheel one
filst removes the enclosure,
Figure 3, th€n the -10 brake
shoe brackets from the fixed
frame, -7, (Figure 1) then the
axle bolt, -2, (Figure2).

It will be appreciated that
the above actions are notice-
ably easier toaccomplish than
replacing a steel shod skid or
removal and reinstallation for
stelliting the steel of a nose
skid.
CONCLUSION:

Theauthorhashad acrude
model of this device made and
is satisf ied that an installation
in a sailplane will accomplish
the purpose for which it was
designed. He off€rs to consult
withanyone interested in de'
velopingit.

This devicemaybe adapted
to tricycle landinS tea red air-

The fact that no hydraulics or cables are needed io
actuate this kind of nose wheel brake should make
steerable and retractable desiSns possible f or airplanes
as well as gliders.

Edito/'s Notc: Iust as Tcch"icol Soati!3 Toas Soing ta

prcss, we werc notified of tlE dcoth oJ Mt. satdck. out
condolences go out tahislnnily nnd ltis nnny, nnnyJriculs
in soaring.
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