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Del ayed Arrival and Departure Sequences
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Skyrocketing Jet Fuel Costs Wth rising costs
of jet fuel, airlines are in critical need of cutting
costs through fuel conservation. Decreased delays in
wo agopimaks and departure sequences, shorter tagiriosgpoeso7191¢
times, and less idle waiting on the ground are
essential to cutting fuel costs. However, wth regard
to takeoffs, to date, the size of the aircraft often
dictates the type of clearance required (and idling
time required) and al so determ nes the taxiing
di stance to the end of the runway. The ta/ pi cal
ASHor fap Segsy devplared.tp Qfeéa’lﬁ ENgeEqE ﬁ“‘égc’t?‘ﬁ'é ypiepdly runwag o
amdrsibleose | arger in size, are required to have

g: gpa‘tn&hercelaw m%sécpw erreﬁtuﬂsgqgﬁﬁgirt' rQRINJyE Maﬁecﬁs hy

B B i o RS (T Pa R s AR T PP st
teheraftd taiaoff (Thess netsovially déadivtweke dirfulanfesrase causerd iyy) use of
s @ rhﬁhéyn@r &&éoﬁs/AS béth 1@gdl bitd snﬁé]&au&iaftcr‘r@faﬁ afidhadt oe
| T1 e runvvay

QigfrFés tﬂgﬁx(ﬁob m cu en or trﬁgeLJ sons regﬁlr{s Cf?:l'talrl d:s%{lcetshetween
e Rkeoffs fof e@eésg §9&8;ﬁt'°rfh é@ere\readmwew smaipgriicraft dakgs
toffniete e lvaike ofnd iapdel bicrbft) ethere 08ds® 1ho doh@nalfcrrwxaéstsw@
QMI&E& OF‘( addltlon thevﬁgtgncgqgﬂmgrhé}\?{’wfgéhﬁ%rg éathFtréf'P I on

near i S SI I'ssa
et 5t"”ﬁ"e""‘E’J “3’9 ‘%ﬁ‘tﬁ’”‘tgrt"at@% P"%’F@ﬁ? foRiRkeAfTRIeaRNes. | s
seeniShgroykdtiel pétsl Csts nprove the system FAA

of fi %tﬁlr@n?é&s&s’@}eﬁfu&lh@mmémﬁ tﬂ%ﬁtfcglr @W%fﬁﬁ%géi

Aneri can econo 1 on annua
134 FirFoesEn nrecnet daere PrySPLAT GogMR FYeERD ool
Adxjingl te.cand Uass @sfle wiing @ tpcgrewdise dseentinitn qutingdert Fotss

MHo@BeE Mith V(\égIaI:H 18 Q4RO R dof, iRV shzel 2 PRI Hirk B offeridBidBthe
Iton%ftam nes

HYRE s eclcleaéanoe requ:{edgaqdn@n? ime reg?sredse?nd lﬂ&}so ﬁg&em}{%egghedtﬁxuﬁ% o
Sstangolp thgneng of ﬁ@r’t‘""faﬁﬂ\ﬁﬁ? tvgwtséknewf #§ Tesategpiyngych as
IthenBvegrs Ataaatand mefee:a:@asn Ehe dndrdyared & abve dfspRtrefeyancd
RrbF i bl hie ?‘%5%*&‘*@“ S AR BRES ) Y
?E?F"“bﬁ? TYRYEh d'ls@ﬂ‘ﬁcﬁ"hﬁk? e‘°|ai“% therrRigant &t abar,the dgkeoff if
MEeasEyy) bR tekirgNSt. asth reediute ragcrhmsuétlbk ebditheadataf point

¥ qmed@n&gy ﬁét@:@&ls QMﬁcﬁ’én{ RS FoF 82 J.rewam%@' amﬁ %@&&ssﬁ if
aircra vvhlchre uces taxiin

i d

FPRES o EBh BEPTR SOPEET T e NUE G ARV R
‘BleEaft WEMFWO\I

With long lines, late flights, and near collisions, there is significant
dissatisfaction with the U.S. air fravel system, and the FAA iz seemingly helpless to
improve the system. FAA officials estimate that the overcrowded conditions will cost
the Amercan economy $22 bilion annually within the next decade. Physicaliy
getiing the airplanes out of the airports is becoming a serious probiem, with some
controliers reporting 4.5 mile long taxi iines at major airports.

Accordingly, there is a critical but as of yet un-meti need in the arn for an
airport runway system using existing runways that increases the number and

efficiency of aircraft arrival and departure seguences, that increases aircraft safety
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The inventive Safe Runway Aircraft Arrival and
Departure System Using Split Runway Design of this
application utilizes existing runways that have been
converted into separate portions conprising a |anding
strip and a takeoff strip. An arriving aircraft |ands
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The follow ng detail ed description illustrates the

i nvention by way of exanple, not by way of limtation
of the scope, equivalents or principles of the
invention. This description will enable one skilled
in the art to nake and use the invention, and
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departing aircraft 22.
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Referring to Fig. 1, the second linear split runway
4's longer than the first split runway 4 and is
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biftee rutimayed/ shods the! dirkgion Q‘ég‘a@r[xqﬂgealrcraﬂ (nof shown) fanding onto
the tanding strip 14. Likewise, directional arrow ‘D" 22 at the right of the runway 4 .
shows the direction of a departing gircraft (not shown) taking off from the takeoff strip
16. The system 2 allows for simultaneous landings on the approach end of a runway
20, while the far half is used for takeoff by departing aircraft 22.

Referring to Fig. 1, the second finear split runway 4’ is longer than the first
split runway 4 and is divided into a {anding strip 14 of 7,000 feet and a takeoff strip
16 of 7,000 feet. A central buffer zone 10, comprising a defined length of the split
rurway 4’ batween the janding 14 and takeoff 18 strips divides the two portions. The
buffer zone 10 of Fig. 1 is 572 feet long. As shown in Fig, 2, the buffer zone 10 may
ba utilized for efficient and safe taxiing of aircraft to and from the terminal 8 and outer

© runways. ’ '

The buffer zone as shown in Fig. 1 provides addifional taxiing space for the
aircraft between the tanding 14 and takeoff 16 strips for added safety and decreased
risk of runway incursions. The buffer zone 10 may be of any suitable or desired
widih. The buffer zone 10 is visually separated from the remainder of the spiit

runway 4' by a pair of opposed, spaced, painted strips erossing the width of the
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Exenpl ary defined paths of airspace for m ssed
approaches 98, 18 are shown ai ned away fromthe
takeoff strips 16 and term nal 8. The m ssed approach
wo pabbmsss8, 18 take the air traffic away fr eariomsoeserioio
takeof f strips 16, thereby reducing the risk. of
collision with departing aircraft. Wil e the
| andi ng 14, 14' and takeoff 16, 16" strip portions of
the split runways 4,4 of Fig. 1 are shown as equa
in length, it should be understood that the portions
may be of differing lengths. In addition, while the
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two dual node runways 6, @, and dual buffer zones
10, 10'. The split runways 4, 4' have | anding 14, 14
and takeoff strips 16, 16' of equal |engths (7,000
feet) with central buffer zones 10, 10'. The dual
node runways 6, 6' are each 10,000 feet |long and are

it %3%@%?@@% at the left of the

runways 4, 4 show the direction of an
aircraft (not shovvn) | andi ng. Li kewi se, directional
arrows 22 at the right of the runways 4, 4', 6, 6
show the direction of an aircraft (not shown) taking



SUBSTI TU LE SHEET (RULE 26) 10, 10" fromthe outside
(further-fromthe-term nal) dual node runways 6, 6'
directly to and fromthe termnal 8 greatly reduce
wo did&odoksK of runway incursions and further saygsidodBri910
and fuel. The system 2 may further include a
traffic controller to direct the air traffic
utilizing the system2 in an efficient, safe manner;
and/ or electronic neans for determ ning an arrival
and departure sequence of the arriving and departing
aircraft that is desirable froma safety perspective
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SUBSTI TUTE SHEET ( RULE 26) functi onal independent
runways so created. The FAA already has approved
7,000 feet long runways for 'heavy" w de-body junbo
wo bzl 1 ners, such as the L-1011, at LaGuacdiiszo08/07191¢
Airport indicating and proving that such length is
not only safe for "heavy" airliners, but is also nore
than sufficient for "large" and smaller aircraft.
In the preferred enbodi ment, the systemis adopted by
mul tiple airports, such as all airports in a
particular country, for consistency within the
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runways be nmade by the captain of the flight; 2)
configuring the aircraft for landing prior to
crossing the final approach fix ("FAF"); 3) achieving
WO phgpekssconmuni cation in the tower radi o freqDeERmys/emels
receiving clearance to land prior to beginning the
descent for |anding and crossing the FAF;, 4) inposing
protocols requiring that if any of the preceding
conditions are not fully net, an automatic m ssed
approach is initiated no later than crossing the FAF;
5) providi n% the split runway full length to an
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The 9111 Report on the terrorist attacks on Septenber
11, 2001 involving the U S. airliner industry
identified a failure of imagination as the nost
wo Sdogtdoksscant failure associated with all ow mgrivheoso7191e
terrorismof that day to take place. Consistent with
the urgings of the 9/11 Report, it is inmaginable that
long lines of airlines lined up on taxiways close to
perimeter fences while waiting for takeoff could
potentially becone a target for terrorist attacks. A
si mul taneous attack on the first and last airliners
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desiring to increase airport takeoff and | anding
sequences while saving jet fuel and preventing
dangerous runway i ncursions and intersection
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requi red runways doubl es runway usage. Splitting
runways in half for those aircraft not requiring | ong
runways provides the benefts of increased flight




CLAIMS | claim 1. An aircraft arrival and departure
system conprising: a pre-existing single continuously
linear first runway converted into a linear split

WO Sddsyggyssconpri sing a landing strip portion, periakenifionrs
strip portion, and a cross taxi-way or buffer zone
bet ween the | anding and takeoff strip portions; a
pre-existing continuously |linear second runway spaced
apart fromthe split runway and positioned parall el
to the first runway, a split runway arriving
aircraft; a split runway departing aircraft; a second
ﬁﬁi‘HﬁH}Psal hedgeiEetor’a termnal ; wherein said spI it
r UNWatle ampleértgion ;fhﬁsfeafdesd:rmaﬁ Ser@h brb Cexempidly NGhlySt AR

%EHaBi'e%Pde%freJ JFISS F?Jltiogu& iR syt E’Héf? ‘&m& nway

rts fromt f strip
port |"Eﬁ‘ieaaF W@WBPFT runway; and wherein said cross
t axi by 9i1$ Repdri anztieeliebyrist ffecisan@agtemturidy208i ingoleifd the o

tL% Ia.rﬁneﬁ ﬁ&@h& béeﬁdﬁé@§ %n&rB 8t .Hag,ﬁ;noﬁ wm@ymgtos gm@ae@ BitlE
e second

&Fg’f g‘ﬁ% gittr %mn9 ﬁée tf""é‘f'r\iﬁ" g hat ééy to take p?ace Coﬁasstent wnw tl;xe_

urgings of the 8/11 Report, it is |mag|nable that long lines of airlines lined up on
taxiways close to perimeter fencas while waiting for takeoff could potentially become
a target for terrorist attacks. A simultaneous attack on the first and last airiners in
the queue would leave many airtiners unable to escape a confinuing attack. The
runway system of the present invention eliminates the need for long lines of airliners
waiting to take off, and is a safer system from the terrorism perspective.

Another increased safety aspect of the present invention involves de-icing of
aircraft. De-icing of departing aircraft is one of the most danaerous, expensive and
disruptive operations during winter and in colder climates. A lack of availabie de-
icing equipment may deiay depariure unti! the weather closes down an airpart,
thereby requiring repeated de-icing operations often without the benefit of an aircraft
lsaving the airport. in connection with a Safe Runway Aircraft Arrival and Departure
System Using Split Runway Désign of the present application, de-icing is conducted
in a systematic and planned way. The method comprises the steps of: 1) de-icing a
first airliner in a depariure sequence; 2) taxiing of the first aitliner efficiently and
quickly to a spiit runway takeoff point; 3} allowing immediate depariure of the first
airtiner for a safer take off without additional build up of dangerous isvels of heavy
ice due to the passage of time; and, 4) repeating the steps for each of the next
airliners in & departing sequence.

Finally, the split runway design provides for continuous service during of
following 2 major snow storm or when there is otherwise an obstruction on a portion
of the runway. The landing strip portion or the {akeoff sirip portion of the split runway
may be cleared of snow or other obstruction allowing for continued use of the spiit
runway. For example, a 7,000 foot portion of the runway may be cleared of snow
and used, as opposed to clearing and keeping open a total runway iength (such as
the entire 14,572 fooi tong runway at JFK Airport).
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2. The systemof claim1, wherein the landing strip
portion and the takeoff strip portion are of equal
| engths. 3. The systemof claim1, wherein the

wo toascbiogsg Strip portion and the takeoff stri pCpOs1t%#T1I910
are of differing lengths. 4. The system of claiml1,
further conprising a cross runway taxiway, said
taxi way conprising a defined length of the split
runway between the |anding and takeoff portions.
S. The systemof claim1, wherein the cross taxiway

conpri ses a defi ned Iength of the split runway
iINRLSTREAH ARRLIGAPIMITE: | andi ng and takeoff strip
por t iteaBventive SdkeReEY @ntrafl AGilA b (epaftuté Sgdm Using Split

t
ﬁp%g%%l@t Io?th'{sr canl théJL[.l’pllléa{!ﬁtg tp%e fgﬁis% ir Yr%iﬂg

ng aircra t axi
tpwuf?ai’“d W'E“%é"g%f"é\’ﬁ"@f‘t Erige #nd a'%e‘i*’@iaﬂmlsh%‘”*'i’? st
Isafiapa yransporatibre rmatagdment Sard. aspodt  oheadtiomD dEner inmewiyn i8.

L’Bﬁcmt) e gﬁm& bAdg&ador of AH di ,Ba{ dééi?rﬂ@ o rﬁér&&e Birddridbifeb®
conpri sing

BRI B SRR R By B & PR Peerig P g By

|ncurS|ons and intersection takeoffs. The system unlocks existing unused and
underused runway capacity for better ulilization, increased safety, and reduced fuel
costs. Providing two separate and independent runways from longer than required
runways doubles runway usage. Spiiting runways in half for those aircraft not
requiring long runways provides the benefits of increased flight oparations (as many
as would be accommodated by the construction of a completely new additional
-runway), reduced taxi distances, reduced fuel costs, and reduced wear and tear on
aircraft, taxiway and runway facilities.

It should be understood that various modifications within the scope of this
“invention can be made by one of ordinary skill in the art without departing from the
spirit thereof and without undue experimentation, including additional features
required by the regulating authority and/or airport operators. For example, jet blast
‘deflectors operated hydrauiicaliy or through other mechanical or electrical means
can be designed and placed irto the appropriate runway location during split runway
operations and lowered for full runway operations. As another example, aircraft
barrier or barricades also can be provided at the end of the split runway during split
runway operation, raised and lowered by mechanical, hydraulic, elecirical or cther
means if so required.

This invention is therefore fo ba defined as broadly as the prior art will permit,
and in view of the specification if need be, including a full range of current and future
equivalents thereof.
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departure sequence of the aircraft. 10. The system of
claiml, further conprising a defined path of
airspace for a mssed approach. 11. The system of
claim1l1l, wherein the landing strip and takeoff strip
portions are designated for aircraft having a | ower
wei ght. 12. The system(ﬁ %V@inwl, wherein the

lclaim; | anding strip and takeoff strip portions are

: designated for aircraft having a heavier. weight. 13.
The systemof claim1, further conprising a first

1. sphquraftamwhvldd@@?"gﬁ%mé@”f‘Eﬂmpﬁ?”ﬂ%raft having a | ower

ﬁfdrre%?}é?t:tﬁ@@ inBleS@RHIBUSP |!1héar I’ftﬁﬂ\ﬁaDWad eshgnad ddo faolinear split runway
com pnseg’ ﬁ\%xldlnp ﬁElp Bﬂrtlgr;( Iast%;\?eﬁé S%IP Ipo r?gh a.;:l/ Icrkgs tg@lm%?ltoﬂ 819*fe9£one between
the landibgahd @kexfisirp poitinear paraIIeI spaced first and second

g{?é/‘@}f %Q&Qmﬁou%@l linkar éH&W rAWEP fdced bp@t i el split runway and
risi t he steps of converting the first

Fm&mm?%ﬁ%ﬁ?”PHFJ“%”@ﬁ@Yt runway by designating a | anding
a%mﬂnmm@yhmﬂm;mamﬁakeoff strip portion, and a cross

aSP“ﬁﬁ af@&ghggamﬁ%meen the landing strip and takeoff

'ons owi ng an arriving aircraft to I and
@ﬁemhéﬂmaﬁﬂﬁﬁﬁﬁktrlp portion of the split runway;

a terminal;

wherein said split runway arriving aircraft lands on the landing strip portion of the split runway,
said split runway departing aircraft departs from the takeoff strip portion of the split runway; and
wherein said cross taxiway is utilized by the second runway aircraft fo faxi laterally across the first

runway to access or depart from the second runway located at a further distance from the terminal.

2. The system of claim 1, wherein the landing strip portion and the takeoff strip portion are of
equal lengths. .

3. The system of claim 1, wherein the landing strip portion and the takeoff strip portion are of
differing lengths. '

4. The system of claim 1, further comprising a cross runway taxiway, said taxiway comprising a
defined length of the split runway between the landing and takeoff portions.

5. The system of claim 1, wherein the cross taxiway comprises a defined length of the split
runway intermediate to the landing and takeoff strip portions.

6. The system of ‘claim 1, further comprising a cross taxiway utilized by the arriving and
departing aircraft to taxi to and from the terminal.

7. The system of claim 1, wherein the first runway is alternately used as a dual mode runway.

8. The system of claim 1, further comprising a fraffic controller.

9. The system of claim 1, further comprising electronic means for determining an arrival and
departure sequence of the aircraft.

10. The system of claim 1, further comprising a defined path of airspace for a missed approach.
11. The system of claim 1, wherein the landing strip and takeoff strip portions are designated for

aircraft having a lower weight. . _
12. The system of claim 1, wherein the landing strip and takeoff strip portions are designated for

aircraft having a heavier weight.
13. The system of claim 1, further comprising a first split runway designated for aircraft having a

lower weight and a second split runway designated for aircrait having a heavier weight.
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allowing a departing aircraft to depart fromthe
takeoff strip portion of the split runway; and

all owing an aircraft accessing or departing the
second runway to taxi laterally across the first
split runway via the cross taxiway. 15. The net hod
of claim14, further conprising the step of visually

14. d\efﬁét&fb@df |c&ﬁleﬁ[h§ af éﬂ&ﬁng taﬁtp’drM@yln@yéxmtmg tcaktinutglySipem e@drallel spaced
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weight tb tr@nsplithenwag kedfabsigting gircgaéihbiingg heavidr weight to the second runway.
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secona run di st ance from
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21. The method of claim 18, wherein a first departing aircraft takes off from the landing strip
portion of the split runway, and a second departing aircraft takes off from the take-off strip portion of
the split runway. .
22 The method of claim 18, further comprising the steps of: -

de-icing a first airliner in a departure sequence;

taxiing of the first airliner to the split runway takeoff strip;

allowing immediate departure of the first airliner; and,

repeating the steps for each of a departing airfiner in the departure seguence.
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22. The nethod of claim 18, further conprising the
steps of: de-icing a first airliner in a departure

sequence; taxiing of the first airliner t ' :
WO 2000020838 t akeof f strip; allow ng imredi ate %Eggﬁ?ﬁggh%“

the first airliner; and, repeating the steps for each

of a departing airliner in the departure sequence.

23. The nethod of claim 18, wherein the landing strip

portion or the takeoff strip portion of the split

runway is cleared of snow or other obstruction

all om ng for contjnued u , FEk Qo0 LRBrSRbI t
Funiy eisl SERaT T E e R RSN o the Lt SRy
- portion of the split runway is cleared of smow or other obStruction altowing for

_confinued use of a portion of the split runway.
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