22160209 1. Al RCRAFT BRAKI NG SYSTEMS This invention relates 22'(&20
aircraft# braking systenms, and particularly to braking syst 9
ajrcraft’ . having a plurality of friction b akes An aircraft brake nay
conprisg, a stack of discs slidably mount ‘a non-rotating t or que

t ube surrounding a V\/neel axI e mmmmwnmswwmmm ng wheel rim

Alternate (rotor) £lsLs. a_-L gt}@th@r%]g | ni ng

(stator) di scs are keyed tnhel0 orque ube di rec
thrust is appls¥stersan ﬁyér amartisyslagrht o wuebzekme rcﬁt}{ﬁ*teifrﬁj sferor

di scs toget hera {Q-,a0pi mém@r@kﬁluwlf\éyaé@egrpﬁf&syﬁm of this kind

the discs may be of carbon, “nornally a carbon-carbon conposite in which
carbon fibres are efedBsdcrats dUinke cBRboFomRLiSe a RhAGka@furdis®ssuch

discs is very expeawiye, mvvhtdd i Sohher£f onrir@tatidrsi r abkgubo Mtwhen se
the rate of wear of the discs.in erv ce so, as to r ducgathe frf%h‘inc

di sc repl acemeTt* &R S aferdifit Lotk ﬁeranldarfﬁ‘?%te c¥srF8itRg & o lli!)%/esent
i nvention, an wheel aftinbr akRBdgerapteem(rotop)i sdiges a and udalivapleofby _

brakes conpr ! Sife TRAR OFiEl S8 vehd ISBNNG S\ k8RR 100 REs U fe

br akes for taX||ng 0 sard neans beéing arra 0 ensure
di sabl i ng of dteyedt ﬂceaﬁhe)né:Qﬂquesart@bbr-akeAdeééy ndirgetedt thiest

directional stabibppYigh e i rejatiuhensibech’ 36 Mnuciemis Apesat od

| n accordance W|th anot her aspect” of present invention there is
provi ded an ai3®d Ft2tREIGHRS y%?%%?@%ﬁp??s?%lyat PIRFHFEty of brakes

operable to apply mn aaﬁknaed pihaet syliddmig ofaaﬂiagkinand:hes:omg@é
mean responswe anet er :?ndl cati r the
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control said bimkebishercanpomt f£Hases ongeofemdmdiidst akmsai siem@bd:eribdmrl ng

matrix. Manufacture of such discs is very expensive,
‘and it is therefore: highly desirable to minimise the
rate of wear of the discs in service so as to reduce
the freqﬁency of disc replacement and the average cost
per landing.

‘According to the present invention, an aircraft
braking system comprising a plurality of Dbrakes
comprises means .for selectively disabling at 1least
one of said brakes for taxiing only, said means being

_ arranged to ensure that the disabling of said at least
\, | one of said brakes does not affect the directional
stability of the airéraft when the braking system is

operated.

- In accordance with another'aspect of the present
invention there is provided an aircraft braking system |
comprising a plurality of brakes operable ‘to apply
a braking effect during 1landing, and control means
responsive to at least one parameter indicative of
whether the aircraft is in a landing mode or a taxiing
‘mode and operable to selectivély control said brakes
whefeby at least one of said brakes is disabled during
a taxiing maneouvre and only one or some of said brakes
are operable to apply a braking effect during the



a taxiing maneouvre and only one or sone of said brakes are operable to
apply a braking effect during the 2 taxiing maneouvre, said controk
means being arranged to ensure that the disabling of said at |east one of
said brakes and operation of only said2one. or sone of said brakes dgplng

A taxiing mag oKge RSouPBe, ANdPEd o edionechidill BEERY | idnkailgddie ”

aircraft. Pre?era aircraft. braking _system T1n accor
the inventi 58 QquﬁﬁmﬁhéFn§Q% fés3bling Eﬁ%kéélésﬁ&ulﬁiﬁﬁmPPﬁ Wwfeel s on
each side ofaga Abrakedt andreaperaictionprofi detly f aidli 8akl iy stme | east

one of said grakes o] ch sigde .of the'gircnaft during taxiing. Th :

i nvention af ?b@ q%%t dF i ni-AFSHRE t’ﬁ%n?‘&ggrﬁf ‘#I%%f d°%ar bon
discs in anaﬂfectathebdakengisyaﬂeﬁmabﬁﬂMty of &hel wiadddaftaf aircraft
brakes each having,g¢ é&?BEKOf 191ar défféraf'eoggi-hﬁiwﬁet g?rs%teﬁgs 9

associ ating each aircra a COrrespo e-alrcraft,
appl yi ng anaeperdange bidih nghéorﬂdﬂ{eWOQ oang| |commsim93ka§ laasthg

| anding  of thh%f%l]{éH aagsoaa@lt@apl‘yim heaner aéﬁ V%a'éhakéiwe sbgnaln to
less than -all the . brakes ,durin e aircraft, the

appl i cati on2isfrafkyd MBRBRat e P’Bg‘é\kﬁﬁﬂ sﬁgﬁmdi%a%%%gt B H93sthe

brakes durisget @fi iswidebngkesr angehdy idelreft hhe bliectafectdurialg
stability OF the aircraft is not affected. In a braking system conprising
braked wheeF8%*6A™Fhe centre line of the aircraft it would be possible to

di sabl e the brake%hef inMentionordsof psweiidescel metihdd gt atirdatiging he

di recti onal a t f r dgE | a |n e £ 4 is 7
based on tﬁ& leltlsesg\f(e)rwéﬂf (gft ﬁgﬁégtgiggl Qh % %l car ra e){qns d
dependent t 8Y&tAR; d:rommsemgoa Rhrahifmhert ﬁlm%a(wgbsﬁlse&t iaffh

~having a stack of carbon discs, comprising the steps
of associating each aircraft brake with a corresponding
wheel of the aircraft, applying an operative braking
condition to all the brakes during landing of the’
aircraft, and applying an operative braking signal
to less than all the brakes during taxiing- of the
-aircraft, the application of said .operatlve braking
signal to less than all the brakes during taxiing being
arranged to ensure that the directional stability of
the aircraft is not'éffected. '
In a braking system comprising braked wheels
on the centre line of the aircra£t it would be possible &J/
to disable the brakes of one or more of such wheels '
without affecting the directional stability of _the
aircraft during braking.
The invention is based on the discovery that
the rate of wear of a carbon brake is dependent to
a major extent on the number of brak*ng -operations
effected, even though a considerable number of such
operations during - taxiing may dissipate relatively
little energy compared with that dissipated during
a landing run. Thus, for example, by providing means
for disabling certain brakes of an '



ef fected, even though a considerabl e nunmber of such operations during
taxiing nmay dissipate relatively little energy conpared with that

di ssjpated during a |l anding run. Thus, ,for exanple, by providing neans for
di sabl ing certain brakes of an = 3 undarcarrlage during taxiing it is
possi bl'e grea@iéychapreagenddihbngearaxiirgg ofitt hd sbr plossidniet hgraatdyaft. By

the above neags, £g8§8 Pﬁé‘%ﬁé di ?%Péegfd%é” grLRxk! Bg ‘é’h'e' B3%e a3 TUCh
extended lifé as ermn % Fatear a eri aF provi ded
in the brake desi gBYartdd n@lb@ﬁee@e@pst heh@sek dbrakses rﬁ*ﬁ@lbl%@t durdsgpar ed

with those b{-ﬁlﬁ?ingohﬂlsaﬁhéé CH-”!nﬂGht Q%éﬂé}ﬁaed Mpage 'EY BetRirRdhdgd to

di sabl e different brakes sel ecti vel uring series of br aki ng
appl i cati onsPHur¥My ta3MAURty &F a‘gePSaéﬂ-Bvﬂﬂ%t?%h%%neRﬂV% wWear t88 al | of
the brakes aBdakEEFQE¥1§ﬁ nake | infpesatble b9 exhendbkaﬁedlﬁea&epbaaenent

t l's f t
ext endi ng ¢ hBSEPFEOET SAMERZRE By W ST P R PAG RARRPRES: NESA0S: gn may
make use of thk$ingductMemms nmwarbdsypmﬂni@e@ tbe cimabile oflifi€arahlte

mat eri al prog&gﬁgsandsgfgggi‘;giiyce é,ﬁe |gtLt ofe als br kfe kgaﬁl h% ki nd

of application as des = the preteding paragraph br aki ng ring
the taxiing applachshonpsdupyistertaijinguriterasthe pronidel regsonably

aut omat i cal | yyeantyddd egnsyéifmcyw ehedqasaf@s raafawﬁﬁefewrvte&t maRkeby the
pilot of the, aircrafg Contr ol such system may, for~instance, be

det er ni ned- pFFnﬁ?ﬁ%ﬂWtFrQ V\?Fé*e?ngpm @hﬁcsy‘éﬁ%%ﬁé‘?‘?ﬁt opBtEEVAd St
dl sabl e certgbp bfle&eswhglen btfe vheelbsgpenty | syealeay a Ath&hﬁth%&?hm d

G od 5 Rhe sRreRa Ry s qER A o e Y opbhabLalena abiag ey of

IS about to tarmkihg rtdst ﬂbugnsad:dy ngaké use of this reduction in
wear by reducing the amount of- wearable material

provided and hence reduce the weight of that brake.

In either kind of application as described. in -

-the preceding paragraph, ‘braking during the taxiing
. operation is preferably under the control of an
automatically-controlled system which does not require
intervention by the pilot of the aircraft. Control
of such a system- may, for instance, be determined
primarily by the wheel speed, the system being operative
- to disable certain brakes when the wheel speed is below
Y . a certain threshold level and above a certain minimum
(to retain full braking when the aircraft is at rest).
However, to avoid additional brake operation as the
aircraft is about to come to rest the disabling of
brakes may, preferably, be arranged to continue at
speeds down to and including standstill. In this latter
case manual or .automatic override may be provided to
~enable the aircraft to be held at rest against full
engine thrust. Means may be provided to respond to
brake temperatures and the algorithms for determining
which brakes should be disabled for taxiing may take
into account the temperatures of each brake to ensure

that, within limits set by other considerations, |
i) the temperatures of brakes are reasonably

uniform across the aircraft, or .



brakes may, preferably, be arranged to continue at speeds down to -and

i ncluding standstill. In this latter case manual or automatic override ‘may
be provided to enable the aircraft to be held at.rest against full engine.
t hrust. Means may be provided to respénd to brake .tenperatures and the

al gorithms for detgryniningeled Dialessshoptd Be1dbsabledyfon hgyklnd my
take into account the tenperatures of each brake to ensure“thaf, wthin
limts set by other consittRr@dliiyve|)an inareasathetempegatoirepr 4ias are
reasonably uni form acr osso#dr ai¢&r afdke Oladvarftadd ) of &8 t @hRanbeakes
are deliberately allowed to achieve an. increased tenmperature (in
order to take ~advant agee™RETatrecnnariced t fpERSHte = frictigBpendent
friction characteristic eHarddierbstke 68terhd ), bodkéiinatertialligast

one disabled brake is _brought into operation if the tenperature of one
or nore of the renaimrm]%ﬁakes exceeds a predeterm ned |evel. '

Al ternatively the isiisk ematay Yedeet | mine addmaitldde brakieat ien browgat

bet ween all brakes across; Wy f:t..J N: or t .1.01 t safety and
mai nt enance procedures f glfﬁt egge rag:lg%g -_br e%g{e.ab??ﬁg%kg]\?é??i Q”gf cg%gbi ity
is provided, so that if £¥Pr&@x€er ffnethe nHAMINNYT abnakesi p8ceedsr ake
pedal is exceeded all Tgmgfgggggrmgﬁgdap@bggg as in a normal brake
operating system During the landing run, it will be ‘desirable for

the disabling systEtRde Vobpedls vEYSteme PaY ke pldbhgarsonst

provi ded t hrinegheulr italtd ohunihnokedlt npetiwedrer aad heskése adwnds spaed falls

bel ow t he tharierschroa{& I{aﬁ/ecI)r- eptégnggtfgggg- thghggfgéy_ BHS %'aigglelng ce J

Preferably an override capability is provided,

procedures for these brakes.

so that if a predetermined input level at the pilot's_
brake pedal is exceeded all the brakes are applied
as in a normal brake operating systém. I _Q
' During the landing run, it will be desirable
for the disabling system to *be inoperétivé, i"'e for
‘full braking to be provided throughout the run including
any period when the wheel épeea falls below the
threshold level mentioned above. That is, the disabliné
system is inoperative in a situation in which a speed
below said threshold level exists as a result of a -
progressive reduction of speed from above said threshold | g,ﬂ
level. This may be achieved by, for example a time
-delay actuated by a 'weight switch' which responds -
to the aircraft weight being imposed on the landing
gear when the aircraft touches down. '

One embodiment of the ‘invention will now be
described, by way of example, with réference to the
accompanying drawing, which is a block schematic
illustration of an aircraft braking system in accordance
with the invention. - o

For'simplicity, a system employing only two main
landing gears. 10,11, each with two wheels 15,16,19,20
respectively is shown. The landing gear 10 is mounted



system.is inoperative in a situation in which a speed bel ow said threshold
| evel exists as a result of a progressive reduction of speed from above -
sai d thfeshold IeveI.' This may be achieved by, for exanple a tine delay
actuat¢d by a 'weight switch' which 3responds to the aircraft weight.

bei ng |Trposed &R e | Qéﬂtﬂﬁaﬁearsi’&@“okh%rﬁ' éﬁféfréftco‘é‘%f@stﬂ@"‘ﬁan?l%g
enbodi nent- of the nvention wl| now_ be_ descri bed

exanpl e, with 98RErehte A the afiBRpaRePrAg ﬁ%éﬁwng,TQWN(9¥§h$§x bMW&dich
schematic |||unswet c&)ﬂbeﬁ absak capbt abﬁakéagb§y5§bﬁﬁfbh|%1@(ﬁ%qr d3agauitch the

I nventi on. For lici m e on|n aon mai.n |.andin ears

10, 11, each wiT %%1%€1§¥ %& qesp%éﬁqﬁ§%P|Q¥%ﬁkﬁ% YRS VeEndi ng
gear 10 i's m)u&t)eall 32533onwhhehl are haaub sl sl ofwizth alhydmfdlmdpbbv%r o
| andi ng gear qi,0 a T L ak |ch e_carbon

di scs, are acu%%oﬁ %zéggﬁ n?%éga?g t§%§§ Pcangg g1§ §§§e2 27, 2§e¥u5 3

el ect rohydraul +&ne 42 \Resmsp, @rowzds@ whichcomeertpphatd mnﬁemydr ghlei c

power from a sggppYyUrkdd 4GddHa0n idesUPRLY 4hi, neadd, cfbrfr?éd‘l:rlrhd | g ned2

bei ng.provided, in conventional manner. The supply and returnm |ines
40, 41, and-conPREYERB | FhRs Hek¥Rsen anfe FhEveRT2 ﬂstr%r%raﬁk@émar Orokenn
broken to inditat £ndbeapeovhai pﬂoeisyaﬁl ofsvagnvest cengkentishal goERerent s

such as hydra which are pr d bur which.do,not_require
descrlptlon|r#%ﬁ%£H§%§%nF%§ t 8%t . %ﬁ ifuat BEBHt M-S %%ﬁh%GPvﬂﬁ§d
el ect r ohydraul betvathdgsh 3@033n0% mequnhsej ke sznr igitdctr ohnc tdent palesenitt 50.

This recei ves poppigiromthe pilot's brake pedal transducers 52, wheel

ed transducers 54 and br ake tenEerature sensors 56. The electronlc
roI unit 50 is a;pghgégugb control of each of the electrohydraulic

valves 30-33 is prov1ded by ‘an electronic control unit

50. This receives input from the pilot's brake pedal

transducers 52, wheel speed transducers 54 and brake

temperature sensors 56. )

The electronic control unit 50 is arranged so
that if the wheel =speed is between a predetermined
low level (to enable .éll the brakes to operate when
~the aircraft is stationary) and a predetermined higher
level, the brakes of either the two outboard wheels
15 and 20 or the two inboard wheels 16 and 19 are
-disabled. _

\ - Algorithms govérning the operation of the unit
50 also include requirements for the brake temperature,
aircraft weight switch and other: input signals from
conventional sensors which-' may be provided.
Essentially, however, the system is designed to disable
the selected brakes during taxiing.

A further function of the electronic control -
~unit 50 is to apply the disabling condition to a
different pair of brakes following each brake operation
during a given taxiing period. Thus the inboard brakes
16 and 19 may be disabled and the outboard brakes 15
and 20 operative during the first brake application.
The system will then change to disabling the brakes



that if the wheel speed is between a predetermned |low level (to
.enable all the brakes to operate when the aircraft is stationary) and a
predeternmined higher level, the brakes of either the two outboard vvheel S .
15 and 20 of the two |nboard wheel s 16 artk 19 are disabled. Algorith
governi ng thelépeandi @0 oantiheremdérﬁﬂgalﬁprerdami%@e tm@qu?fsneat lslﬁf ?én& e
brake tenper atjur Chy ! switch and other input signals from
convent i rJlr::al 19 %n %(Il)‘rs :‘{\}\-m\‘\'!(?tjag:tze mﬁphc%%lon ‘?R/‘ﬁd%% O%ssentially,
however, the SyStemBIYS thess i mrrels t edCsibed abeves! adteechumbsdeesoflubtrage
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the disabling ¢ondition t ferent pair r ake
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may be di sabl admpeest h@fOlﬂf@ﬂ@si Bizkeseht apglt$0sORSF al Isg%ﬂ 'u'%% tQF

first brake aggllcatlo systemw || then change to

br akes déﬁddféria??&' d&alyné’eoﬁé’r“oﬁqr\res the brakes 16 and 19 on the
next brake appl i cat The, indesbion. Hy tdumallans agplddapad aEQV%ré]@fn urrber

f brak I . br ake durln taX|
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rati os of userpthegsthanh hydrenddgialdiyakes. may be chosen. The |nvent|on is
Ki
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el ectrically rather than ‘hydraulicall odi e
above the confPBEIBE e h§a§§‘§9erﬁY%t$W| mﬁrlpylmépeﬂ,&erdemﬂnwwm

speed, use oy héhewrle s@%e@l,heﬁséarﬁ?tw hoabdd | Eiﬁhb

er r has al rea ent er ed x?l e
the phase of I:l | g.il.ﬂgergthfffl rt%r aI:lt'xeI Scoerptfro %n?.t the phase of flight

the aircraft is entering or has already entered (ie

uni t--

taxiing out, take-off, in flight,- landing, taxiing- .
in or stationary on the ground).

In aircraft braking systems  there are usually
more than the one system described in the embodiment "
ab'eve. These multlple systems may operate as 1nd1v1dua1
systems where not all the systems are. operating at
any moment of tlme or they may act in unlson, each
contributing to the- overall . deceleratlon of the
aircraft. 1In order to achieve the objectives of this
invention the systems may be designed, such that rather

than disabling brakes during taxi a reduced number ﬂ

of brakes are actuated during taxi as a result of
suitable selection of operating systems.
The facility to change from one pair or group

- of brakes to another pair orlgrdup of brakes for taxi
purposes could be achieved by changing from one braking
system to another braking system if each system were
designed to operate all brakes for landing and take-

. off but only a restricted group of brakes for taxi,
the restricted group of brakes being different for
the two systems. | ' :

Whilst in the embodiment described above the
system is arranged to apply the disabling condition

-



taxiing,out,, K take-off, in flight, landing, taxiing- in or stationary on the
ground)« In aircraft braking systens there are usually nore than the one
system described in the enmbodi nent above. These nultiple systens may
operate; as i hdividual systens where not 7all the systems are operating

at any Toment @f 'd MBiglekRRE MBY12C!of N HIRA. £oIAG N BLRH! | BaxLO

the overall eration e alrcraft I'n order. "to achi eve t
obj ecti ves of QRﬁrsa‘H%n@U@ﬁ-%easy%-‘t‘é%% tRAX IO % eprEAed sth omdier r‘é?her

t han di sabl i n proRkRS HealsRhalAY aveRdurap ngabesl Df J¥r akrs draxre uat ed
duri ng taxi a result of suitable: sel gctlon of . oper.ati Eg{}ﬁ\éstems The

facility to c 39 o BYSHE™hail? oRCGPEARNEE kRS ThE a F1R8 rmay
group of brakeslﬁa‘na'@i(vepprmeSrﬁaﬂbddbeahiHyeved bd/:.@&llﬁllgl e r 9amane

braking SYSUorl QO U 0ot Bk nB2Ch BYFLCDIEE PRIBRICTy o
brakes for taxvery hgrerad:sliyrl exedndgdoupeazof llkﬁeakebutbmm@l diofrf etbose for
e vo SyStemraply | Sinid, ot a€ERRTLECMux 55 CUAAdRADO 8y 1 RELAYST O

i s arranged toa %% edlsablln conditio Terént “palr
brakes fol | o®hgeo ckh%’%t‘k%rop‘éﬁ@?l@nsmﬁfhghésg@v@hst:hwt ngdwf—é@el n

order to provige ﬂ@@éoméﬂcyo&u@mvmit%hﬁlﬂ;eoémﬁhmé&es a braking system
in accordance with t e i nve t|on {rﬂéPa te |velxebe arrangeg al ways _.to

di sabl e the same brd B§F° I nghe VARiany | feproiPae a
very greatly’ ebiended pe&rcedlmfge pabayraphy hay tﬁms&d)rpkemdwhlmbanare

g:;??hi? gg;gn agg§kﬁggﬁgﬁnbﬂetcon rolb%%?% g%%g%§%£inp$$$ gﬁaygﬁrnhg hod
of “ebntrol forpiletwvard@ntthddsciifbed ipreseupe esurieny paaayr apalfaythe to
provide means maximum pressure is selected (as is usual during
taxiing) some brakes are disabled, but if a pressure
" above that threshold is selected all the brakes are
operated. This control system can be provided with
less complex1ty and cost.

- In a -~ further alternatlve 'SYStém in accordance
with the invention, advantage may be taken of the
substantially lower rate of wear of a carbon brake
at higher temperatures than at 1lower temperatures.
Thus for a given number of brake applications (of.
similar energy ‘input) a brake will wear at a

. . substantially Iowér rate during taxiing after landing,
when the brakes are hot, than during taxiing before
take-off, when the brakes in most cases are relatively
cold. There is therefore an option to arrange the
system to disable certain brakes during a taxi-out
whilst retaining those bfakes in operation during a
taxi~in. '

The importance of the saving in brake wear
 achieved by the invention may be appreciated if one
takes into account the fact that an aircraft makes
many brake applications during taxiing, before take-
off and after landing, and that the consequential brake
. wear of a carbon brake is very significant.



for responding to the brake pressure selected by the pilot, so that if.a
pressure under, say, half the maxi num pressure is selected (as is usual
during taxiing) sone brakes are disabled, but if a pressure above that
threshold is selected all the brakes ar@-operated. This control sTﬂteny
can be provided wifhel @35 Pl 8XiddcAHERStwitA the f UpVBREiofl BRINATI Ve
system in accordance with the invention advan% e .y be taken of-the
subst anti al | § FonkEReF 24Vartagsr 18f thagaihendara Ry IFome HFFeR ur es
E h?n at : owectiu:lfﬁﬁﬁpeta_kmmfgj p}'fa:wstc)ifayk tau@ielql;@taurrbethofimlprr@b%dapmdjalavlti'ons

of simlar _ener i npug r ake wear t, a substantially

| over rate dff¥f n&%ax‘?’r:ﬁ‘btaf VZ‘P Ija%dleﬁﬁ\,gll\ﬁﬁlent? hng?LXk'eas' ﬂ?ﬁeh@te,ntta]f?an
during taxiingtaedationhalkdanf fiswhbe tdaschnakids conmestioasds syrstems
relatively c . Jh j f s .arrange. the system
to disable cgégg?ﬁc%rg§gsth§rF%gﬁggtgégfgg? %ﬁ% g@ Fé%gﬁﬁqﬁg'those br akes
in operation during-a taxi-in. The inportance of the saving in brake wear
achieved by the invention may be appreciated if one takes into account the
fact that an aircraft nakes many brake applications during taxiing,
before take- off and after landing, and that the consequential brake wear
of a carbon brake is very significant. 8.. The systemin accordance with
the invention has a further advantage in that the disabling of sone brakes
during taxiing provides the systemwth inproved 'feel' for the pilot, who
is enabled to apply a nore gentle retardation than is the case with
conventional systens in which all the brakes operate during taxiing. \;/



9 CLAINS: 1. An aircraft braking system correrf br akes
and nmeans for selectively disabling at |east one sai d brakes taxiing
only, said neans being arranged to ensure that tggl mmguw id at

[ east one of said brakes does not affect g¢he ‘dir ”m of the
ai r cr afy * when EEE ggaklng systemis operated. 2. An airlraft *r aki ng
system conprd ality of -brakes operable to apply a braking effect
during | andi ng,. whemmra1tcnmﬁprbseklngnsysteme&@mnnaﬂym%yaupluf%&ltkast
one parameter |ndicatlye,q ? 'E”fépes@iégffé%lg éga@lhﬁ@mdﬁJI@EEEOV a

taxi i ng node and operable to se ectively contro brakes wher eby at
| east one of el @f agedd drakem| éqrdmxngng t%(erngSﬁfﬁﬁem BRERAI vy

one or sone ofy,5aihdy ak§SeatarePeAY th® APPhN1angr alfi Raief fact 16ust ng
t he taxiing maneouvre sai_d control peans bein to ensur e t hat the

di sabling of <R% &f | 888 REAKESsHPDr A gﬁ%eﬁ erﬁg? ALF e 9nah;
one or sone ofseabilHiypkes dthé ngizctrafiti n@.emnehevrmwnomg ncslys&femecisthe

di recti onal stablllt of the aircraft. 3. An aircraft braking system
accordi ng to©° - wherein the control nmeans is arranged to ensure that
during a | andi Zlg rurAn helsgsaétn bnakdngabmswgmfcoamnwg chePbapkbitys

| noper ative whgg ey Juld BhakhBge ™o badiigr dedidiauahastdche baRdhgo
run. 4. An aircra

|ng system a ding to any one of grecedl ng
cl ai ms and coranding, aWhﬁﬁaéil tiko ‘b‘PI&R’é‘sS?%r °9§§68|1at“}%5ﬂ‘% ’Eﬁsm 1¥eon

each side of aEba'artCVQfahstnE&E@ Qﬁﬁwneﬁfélw ﬁiﬁdli:atldésacbfl Iwglea;héreasheone ‘
of said brakes on each side, of thfzll ércraft during

ta
ai\rcraft braki#F emtscct? dng h’f‘@/ €of % h@ é% gf’ﬂg m9ds r’r%nd
whe#ei n the bregesable ans bareluctidomely control sald brakes whereby

at least one of said brakes is disabled during a taxiing
maneouvre and only one or some of said brakes are
operable to apply a braking effect during the taxiing
maneouvre, said control means being arranged to ensure
that the disabling of said at least one of said brakes
and- operation of only said one - or some of said brakes_
during a taxiing maneouvre does not affecf the
directional stability of the aircraft.
3. An aircraft braking system according to claim
2 wherein the -control means is arranged to ensure that
during a landing run the system for disabling of at
\\/. least one brake is inoperative whereby full braking
may be provided throughout the landing run.
4, An- aircraft braking system according to any one
of the preceding claims and comprising at 1least two
brakes for association with wheels on each side of
an aircraft, means being provided for disabling at
least one of said brakes on each side of the aircraft
during taxiing.
5. An aircraft braking system according to any one
‘of the preceding claims wherein the brakes are carbon
brakes. '
6. An aircraft braking system according to any one
of the preceding claims wherein the system is arranged



6. ° An ai rcraft braki ng system accor di ng to cedi ng- !
clainms wherein the systemis arranged HIBH 'l ﬁt br akes
selectively during a series of braking appl i cat ng so _as.to

tend t'o provide even vvear on al |’ of .theL®rakes. 7. An aircraft- brajjng

system accorgy ”@1% Ef%!c%b@s b]rahc%s'S %’té‘t;é@tk f&g é?b?&ﬁ LS s %g-ed't o
di sabl e the sane bra es ur|n a seri o) |ca i ons ur|n
taxiing. 8. of hxakingr éﬁpb%@kthgn'éysft"é?ﬁ%céﬁﬂihggt cﬁ‘-’&n?soft‘? héegaéecem ng

cl ai ms Whe“%d1p¥5¢id% é@eﬁfweéyséﬁ”hli get engi pedkBEi,marily by wheel
to disable certain brakes when the

speed, the system bein eratjve
wheel speed 1s bel’fv %‘t"'rﬁr%sfl’r'ol Qrpking SYSLEBy@SLHG MNP RPY @F An
aircraft bre&daﬁgnsyst €8 3Catiedigith tthearnyyoitem of s aheangéecedl dd sa®llal s

wher ei n ar. sel t|ver di sabling-at_|east ane.of he br akes
during taxi |et Fi ’i‘?r%ﬁagg ? et & t T %? il fb#ﬁﬁﬁﬁ nﬁ?p&écﬁr 39" Fed when
“the aircraf tdu:smag taastinqo. . An aircraft braking system accordl ng to any
of the preceding ¢l whersl nbﬁ?@ﬁ? gg@é{ﬂ‘d% |ctr?3dﬁ®00@

t enper at ures and to effect contro di sab actl on of tge system
i n accor dancéhe harageding 1 clajps awh%#%ﬁ!t RNy ofysttda s¥6deM ng to

claim 10 whefei derbiied &M pSimd ngedo§0d1ﬁéutteﬁ@éa/,l depéni fsgzrsreettr ake
tenperatures in all of the brakes. ai rcraft braki n em
according tRFIRG aitREATHET i tP tfel%%)%lt%m rtain,  frpkes it ’beﬁ‘ﬁ

brakes are aiHewikd stp@eﬂ:husvebanownca eatadsholider deved rghat ialove ather

brakes. 13. mum'i t braking system according to claim10
wherein the sy emi's opetrable to bring at | east d
_ 9. An alrcraft braking system accordlng to any one o

of the ©preceding claims -whereln the means for

_selectively disabling at least one of the brakes during

taxiing is arranged to ensure that full braking may"
be provided when the a:.rcraft is at rest. -

10. An aircraft braking system according to any of

the preceding claims wherein means is provided to
respond to brake temperatures and to effect control

=+f the disabling action of the system in accordance

therewith. ) . |

11. An aircraft braking system acCording- to claim’
10 _wherein the system is arranged to tend to provide-

a

uniform brake temperatures in all of the brakes. ' \ f

12. An aircraft braking system according to claim
10 wherein the system is arranged so that certain brakes
are allowed to achieve an increased temperature relative
to other brakes. -

13. An aircraft braking system according to claim
10 wherein the system is operable to 'bring at least
one disabled brake into operation if the temperature
of at least one of the remaining brakes exceeds a
predetermined level.

14. An aircraft braking 'system according to any of
the preceding claims and comprising'meaﬁs which'provide
an over-ride capability so that if a predetermined



one di sabl ed brake into operation if.the terrperature of of the
remai ni.ng brakes exceeds a predeterm ned | evel. !‘ﬂ m“mrakl ng
system-according to any of the precedlng cIalnB an sreans whi ch

provide_an over-ride capability so Ei if a pr edet erm ned I nput
level af~the pilot's brake pedal - is excteéded all the brakes are applied.
15. An ai rcriai‘piudaraleivag syst ethac irkbities t brake opetihd piscemhorpdad ai ns

and conprisin i ght Wi t actuated on touchdown and a tine
del ay neans m%@h\,&segg’rt cf@ge %eqvéeqsght switch to render the brake
di sabl i ng systl&m i nd’;:rerau.rvgadur ibicpktirg | SYSiteH raaconding AP anveref t
braking systgqe agg%rc@.a&%gb} aelne' ”&x@d"‘"&?&nﬁ‘;&ﬂéi’ﬁb braak@eﬁeﬁu Cb1 9

systens are provid eac | 1 cation system bei ng arranged to be
capabl e of opatteighgisl acrsrdarteé fcm Fahahﬂawaneqdakae time Qlaghineans

e ng 11 o e e B e L e g
( ren in_the two br pl.i cation,s me

provi ded for c‘?ﬁﬁﬁ;ﬁnglFPB Bfle ﬂ%ﬁ@‘?abBPpeaﬁFEJN ;fi‘i"eirﬁ %Pﬁeag?‘h%rng

sel ectively durimg a series of braking operations during taxiing so as to

tend to prOV|ﬁﬁ5eve “e%%gqﬁa lrecegﬂ%ab ? g%em;7accoéﬁlﬁbr0£8ft iﬂﬁ'ng

system accord P wherern certarn brakes are
arr anged to b&e whpeeanHMNOdbrahg appliidatiomdsystens| ede dr¥onided,

taxi-out. rﬂlhlféafép DA SYShem sensy’ ust:eangead eerawed
subst anti aI I y &%s erein escri bed with referénce to t cconpanyi ng
drawi ng. 19. capakio8foPRA%ATHNG nglindrakes ofohed PntmgaradHﬁ 'Eﬁ"]§ S in

aﬁvra/l rcraft bregd NBueyshei eONRsd S Igt&d phroapi bf Gradexridr barkesgeach
having a stack qg brakes operated for taxiing being different in
the two brake application systems, and means being'-
provided for changing from one brake application system
to the other .selectively during a series of braking
operations during taxiing so as to tend to provide
even wear on all of the brakes.

17. . An aircraft braking system accordlng to any of
the preceding claims wherein certain brakes are arranged
to be operative during taxi-in and .disabled during
taxi-out. '

'18. An aircraft braking system constructea. and
arranged substantially as herein described with
-/ ' reference to the accompanying drawing.

' © 19, A method of minimising the rate of wear of carbon
discs in an aircraft braking system comprising a
plﬁrality of aircraft brakes each having a stack of
carbon discs, comprising associating each aircraft
brake with a corresponding wheel of the aircraft,
applying an operative braking condition to all the
brakes during landing of the aircraft and applying
an operativé'braking signal to less than all the brakes
during taxiing of the aircraft, the application of
said operative braking signal to less than all the.
brakes during taxiing béing arranged to ensure that

_the directional stability of the aircraft is not
affeéted.' |



carbon di scs, conprising associating each alrc

correspondi ng wheel of the aircraft, applyi ng .mmlb Eﬂ| ng . ‘
condition to all the brakes during |anding of appl yi ng an .
operative braking signal to | ess than all2ihe brakes durlng taxiing of the

et
aircraft, the ppI| atio eratiye br klng gnal to less thah al
the brakes du? hg t X|T%gh§%|ﬁ€ g?F M2d 12 ¢ ttrat it e iS5l

stability of ahe @uwieastltwmﬁwnéébsten eacn251ﬁ§ of Atheetaliatraft .
according toy,4l ei re, an e | 8% e n ch
nd Zweac% ee#;f a bq: pdthdidtd \aq] %'ht%ﬁ%m‘q-‘

si de of the alrcra t an aV|n rake assocl erewith and
at | east one ®ddsatd beagbs B¢ eéh Ssﬁldfb akﬁé #in ceash issids sebl adeduring

taxiing. 21. aifchBEROfsageesp1ag agrghglﬁhiglﬁg claim20 wherein at |east
sone brakes m@ich are operated during taxi- re not operated during

t axi - out . A et ReEhad c_FEPRgin EPaFﬁPig &ﬁd°§u§§?&ﬂnaﬂ Whezein

hereinbefore desQdadstd. some brakes which are operated during taxi-
in are not operated during taxi-out. |
22. A method according to claim 19 and substantially
as hereinbefore described.




