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BACKGROUND OF THE INVENTION: »
Runway designs at airports range from single runways, to two or more parallel
runways, to numerous runways facing different directions. For airports with two

g

runways, one runway is typically used solely for takeoffs, while the second runway is
used only for landings. If the airport has a single runway, the full length of the
runway is used for either a takeoff or a landing (“dual/double mode”). Runway
lengths differ depending on the size of the aircraft using the runway. Current
designs are intended to accommodate and serve an ever-wider range of aircraft
sizes including large wide-body heavy airliners such as the B-747, medium sized
airliners such as the EMB-190, business jets, very light jets, and small single and
multi-engine private aircrafi.
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light jets and small single and nulti-engine private
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Airports world wi de are experiencing increased

gridlock and associated delays in aircraft arrivals

and departures. Airports track the nunber and tine

between aircraft arrivals and departures on the

runways as "arrival and departure sequences.” It is

anticipated that air traffic will increase enornously
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When an aircraft enters an active run
Vortices

Given the current and anticipated increase in air traffic world wide, there is a
corresponding increase in the risk of airplane accidents caused by runway incursions
and air vortices or wake turbulence. When an aircraft enters an active runway due to
human and/or equipment error, the aircraft is at risk of causing a collision with
another aircraft. Runway incursions are ranked and classed depending on how
close the two aircraft come to actually colliding. To date, despite the development of

various electronic methods for tracking airplanes while on the runways, no adequate
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human and/ or equi pnent error, the aircraft is at risk
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the American economy $22 billion annually within the next decade. Physically

getting the airplanes out of the airports is becoming a serious problem, with some
controllers reporting 4.5 mile long taxi lines at major airports.

Accordingly, there is a critical but as of yet un-met need in the art for an

airport runway system using existing runways that increases the number and

efficiency of aircraft arrival and departure sequences, that increases aircraft safety
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I mprove the system FAA officials estimate that the

overcrowded conditions will cost the Anerican econony
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Physically getting the airplanes out of the airports
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split runways, a buffer zone, and designated missed approach flight paths, according
to the invention; and,

Fig. 2 is a top plan view diagram of an exemplary airport with terminal, four

runways, two of which are split runways, and dual buffer zones, according to the
invention.

DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENT:
The following detailed description illustrates the invention by way of example,
not by way of limitation of the scope, equivalents or principles of the invention. This

description will enable one skilled in the art to make and use the invention, and
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to the invention, and, Fig. 2 is a top plan view

di agram of an exenplary airport with termnal, four
wo wayss3two of which are split runways, and BOEIUS2008/071910

buffer zones, according to the invention DETAI LED
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i ﬁs'oP'?,%@d fe%ba;&] cérﬂn%l B&f(e?&one 10, comprising a defined length of the split
runway 4’ between the landing 14 and takeoff 16 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
be 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 additional taxiing space for the
aircraft between the landing 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
width. The buffer zone 10 is visually separated from the remainder of the split
runway 4' by a pair of opposed, spaced, painted strips crossing the width of the
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split runway 4 and is divided into a landing strip 14
of 7,000 feet and a takeoff strip 16 of 7,000 feet. A
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taxiing of aircraft to and fromthe termnal 8 and
outer runways The buffer zone as shown in Fig. 1
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Iand and takeoff from the shorter strlps 14, 16 of 5,000 feet in length, whereas the

larger aircraft (of heavier weight) may safely land and takeoff from the longer strips
14', 16’ of 7,000 feet in length. Keeping the smaller aircraft separated from the
heavier aircraft by using separate split runways 4, 4' greatly reduces, if not
eliminates, the risk of accidents caused by smaller aircraft taking off into the wake of
a larger aircraft. Thus, at airports having two parallel runways such as shown in Fig.
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direction of takeoffs 22 are shown fromleft to right

in Fig. 1 it should be understood that the direction
worayolzossever sed (fromright to left) provi dedPeh®es2008/071910

| andi ng strip portion 14 conmes before (upstream of)

the takeoff strip portion 16 Referring to Fig. 1, to

further enhance the safety aspects of the system 2 the

two split runways 4, 4' may be designated for use by

different types of aircraft with a range of weights

For exanple, the shorter split runway 4 may be
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t Ieéar ararafis(potraipwie) 1aralingf iLikewise, direktiosad afroved 2 atrilsaungtt bicthe

Th@wﬁ\%)fl QAN 61 shof HRSdirREtBRlof ¥ L.r&ratﬁhﬁot SBNGT) Yakhrlgtdl GnB it
pr|n0| airlines

r é it dr & 65 4“?18?’58%{9,:23 §E%i‘ﬁc%%sea*t‘fds'?’8"3§§?f€‘ fifyggt, actual
Fisgnultaneoh® uendings exe tgkeeffsyfrddathe dpitnvutionAi1dci4f 16, AT ofvtad

a'?gsp%ﬂé‘r ngr@n@ﬁtﬁm Uplelg sgﬁlehEeSRH'QWmlpﬁﬁé gﬂfig’ & dJl iRy

t erm nal r unwa
- Bt Sgston gegiiaiahs. o FAR RGN % bHiowloys forieh arfas o be
S sepdrated bway&oo@ fooddistheoecbdhesrd i |arglingZand ltdkeoti nchfficalsefthe
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centra uffer zones 10, 10" The dual node runways 6,
6" ar ReRXw o FigyBothe dmingifhig camigivalpeaterswithing the SYﬁtﬁ”hz and
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D0 R e B8 9 R P8 bR
n(g.‘tleaaqpp@, Htil the runway needed to be crossed is cleared of takeoff and landing
traffic. Such clearance and associated delays are avoided by designating the buffer
zones 10, 10' of the inventive system 2. The system 2 provides not only a direct
short distance for aircraft from the terminal 8 to the takeoff strips 16, 16’ for
departure, but also a short taxi distance to arriving aircraft on the landing strips 14,

14’ to reach the terminal 8. The dedicated crossing taxiway through the buffer zones
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si mul t aneous, | andings and takeoffs fromthe split
portions 14, 14', 16, 16' of the respective split

wo wwayss3t, 4' These sequences are perm ssi bl ePCmUds2008/071910
exi sting Federal Aviation Regulations. FAA Regul ation
3-131 allows for jet airliners to be separated by a
6, 000 foot distance between | anding and takeoff
traffic using the same runway Referring to Fig. 2 ,
the termnal 8 is centrally located within the system
2 and is readily accessible by taxiing aircraft via
t HE, Hufrbw thezanside ((@thertDom-thestermiriabudyal ivende irumgvaps 6,185 dittly
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%%&%&F B‘?W"é‘ét 'F(/‘gt?%“”ﬁrﬁ? GP‘PHW: 'PH‘%gyt %th‘h%ﬂ"“'@g it into
gﬁamtnbyand dekeck poitiens; iap#/oroéonvertingay firsh existing onsvagnidto a split

f Uﬁ%@rdé@NﬁeJ FdTEnireiadl I{avﬁ% T'aﬁlersylélbﬁmagd WeRMé t;;]gécfond

include a traffic controller to difrect the air
Lt Tyvay ke & sRlt ey desiogptedfor ?'eraétmav'"% a heavifs WRIGHt:
and/ orlLosgee dharoreiqairepemngay kangtldei erwastei sfgheadediresbureds. andl

deRaintiser ﬁ'ndspﬁ&}l’tfentﬁg b8t rf ﬁiaf(dnn&néfp 4, dGRRA! Jngrgy exustmg

aircraft that 1s desira roma g ers ect
anyMEYS FRR AN e ReEays .Vvv*mad%eﬁdew@baw ‘h@afg'écja'é h’é%éWO
f @ortibine oy stilieed Br Mredfd theodtheifdr panding Ruifina ¥aibeigdigaed\buffer

m%.kbqu.%y iR e tmﬂgmgn Jesign conprises converting

an exlisting runwa ving a defined length into a

split 4 Saegpnt gda(?eﬁagaapi Werﬁﬁfﬁ@w%rﬁﬁﬁcraﬁlmva& apéy Rgpartyre

P @ybtedNUsmd SﬁllttFak\&J@fl foq@@htdf QRis BpplicamhhR ditsNBateritibr foh @4pid
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eXé Hd HQurdBUsBY aRpdrObquismenB| duch a3 ehdthdnMh Oof some runways,
installing runway taxi lights and markings to create the independent split runways
and any buffer zones, and otherwise modifying existing airport facilities to meet all
federal, state and local rules and regulations.

For example, in lieu of constructing additional runways, the parallel runways
at New York’'s JFK Airport, which have lengths of 14,572 feet, could rapidly and
inexpensively be split into two, 7,000 feet long independent runways for B-737 and
A-320 type airliners, with a 572 feet wide buffer zone separating the two fully
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| andi ng and takeoff portions, and/or converting a
first existing runway into a split runway designated
wo e009aResss af t havi ng a | ower wei ght, and convepPtT/ng2088/071910
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for aircraft having a heavier weight Longer than
required runway length is a waste of needed resources
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benefit to aviation, many existing runways, and many
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s also _nore
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erterel fvembst of the woyd4 ietermasoratatdechesty alpdrisi THeSsequencing of

ai-{ AR t(;§ 385 lﬂﬁﬁ??ﬁlpé’ig Im@r'srfcﬁ(%%%el*o'a tﬂerpm%[l" gﬁci%gr genod splitting

countr fOT consi st en%é
t MEUNEY A PIoR” Ey&Y efnse @Rd NT‘ﬁj’l‘L@}réEM%ﬂ PR ypefairiinges may be
Snyt B0st Mpinalt akeay ﬂie)auﬁli)l@:judﬁfea]tilliéﬂori h’EcédéDﬁ‘aleorts Other
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proce ure,
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requl renents
alrcraft takes off from the landing strip portion of the runway, and a second departing

aircraft takes off from the take-off strip portion of the runway. By having the
subsequent aircraft climb to a higher altitude, especially if the following (subsequent)
aircraft is slower than the preceding aircraft, departure sequences can be increased
and maximized.

Other possible modes of operation include: 1) having all landings on split
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Met hod of QOperating an Airport Using System A net hod
of operating an airport having a termnal and a split
WO vmwayssdnpri ses the steps of 1) permtting aPCT/US2008/071910

arriving aircraft to land on the landing strip portion
of the split runway, and 2) permtting a departing
aircraft to depart fromthe takeoff strip portion of
the split runway The nethod nmay further conprise use
of a buffer zone between the |anding and takeoff strip
portions for taxiing to and fromthe term nal. The
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tain of ring the a FCrar
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i fstuay ytheofsydtdre, D.FIGC@@E&I% Canadbuilt Qibﬁflo%ﬁ@é ﬂ&ﬁmédl kdr YsafEtind

a%oﬁ“&%l# Spé%tﬁﬂ?ﬁg RﬁPéJ%%aSCQChIeV rInF¥ L? wﬁ'%ed

han cross provVi
fmqhef%w@mene@p@mphaﬁqscraft so requestl ng it; and/or,

7) rakinage thencipbiégarting raiafti frore tking Q)'OHtudi'SS@*ﬂ"@MﬁéOfff sthd
! %qug#ofl the gpﬂt z%%gygun%?& arriving aircraft has landed and is in position to
turn off the landing strip portion.
Phase 2: hold departing aircraft from taking off until arriving aircraft has the
landing assured.
Phase 3: permit close to simultaneous or simultaneous landings and
departures as determined by ATC and pilot decisions. A short delay may be used to

accommodate safety as viewed by the ATC and flight crews, referred to in the
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Airports and regul atory agencies already allow for
i ntersection takeoffs for small to nmedi um sized
W@Roog/0Af853 si nce | ong runways are not required POT/US1068/071910

use. These intersection takeoffs present a danger and
can |lead to accidents for reasons including departing
aircraft entering portions of a runway used by | andi ng
aircraft. In contrast, the present invention allows
for takeoffs only fromthe designated takeoff portion
of a split runway wi thout any overlap into portions of

a dypincas aisedyeffator’ andi ngs. In addition, the takeoff
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airliners in a departing sequence

Finally, the split runway design provides for continuous service during or
following a major snow storm or when there is otherwise an obstruction on a portion
of the runway. The landing strip portion or the takeoff strip portion of the split runway
may be cleared of snow or other obstruction allowing for continued use of the split
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 length (such as
the entire 14,572 foot long runway at JFK Airport).
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US airliner industry identified a failure of
i magi nati on as the nost significant failure associated
wowab/ozisfdow ng the terrorismof that day to taker/phmog071910
Consistent with the urgings of the 9/1 1 Report, it is
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procedure and science, aircraft novenent, airline and

ai rport operations, aviation safety, transportation
worvageesent , and ai rport operations. The i nhvenP@DNS2088/071910
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a split runway conptrising a |I'Inear runwa Vi ng
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araHlel arr\g d&arrt%FeasfeaL’lence of the arriving and departing aircraft,

10. The system of claim 1, further comprising a defined path of airspace for a
missed approach of the arriving aircraft.

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 aircraft
having a heavier weight.
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a departing aircraft, wherein said arriving aircraft
| ands on the landing strip portion of the split runway
wW@easAIseB departing aircraft departs fromthe pekEsfDs/071910

strip portion of the split runway 2. The system of
claim1, wherein the landing strip portion and the
takeoff strip portion are of equal lengths. 3. The
systemof claim1l, wherein the landing strip portion
and the takeoff strip portion are of differing |engths
4 The systemof claim1, further conprising a buffer
zdie, Awetiod oiirpod wiag desigrecodwfisimeebnivatingt dn edistindeinway
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The syste f.claim1l, wherein the landing strip and.
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aircraft a second split
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VizStialy! the SRGAPERIdePSHIRY aircraft to taxi to and from the terminal.

20.  The method of claim 18, wherein the arriving aircraft and departing aircraft are
permitted to land and takeoff simultaneously.
21.  The method of claim 18, wherein a first departing aircraft takes off from the
landing strip portion of the runway, and a second departing aircraft takes off from the
take-off strip portion of the 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 airliner in the departure sequence.
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section of the length of the runway as a buffer zone,
said zone | ocated between the landing strip and

w0 2000020855t ri p portions 16 The net hod of cl ai niPQEUS2008/071910
wherein the converting step further includes
| engt heni ng the existing runway prior to splitting the
runway into landing strip and takeoff strip portions
17 The nethod of claim 14, further conprising the
steps of converting a first existing runway into a
split runway designated for aircraft having a | ower
wei3g ht Theameithed pivaaimi1Agwisergie theriahd isipipadion enthayakieoff strig

S FHohuBn o rir\(tﬁ)ﬁplﬁj ‘?@{vﬂl?aﬁ Rfbafedl ordnb " @ f dinds ao\ébtﬂgt@n QWngf’or
ﬁi $ met hod erating an airport having
Hed usgipga goligy fth eﬁgﬁt\/@gyvaysa, d split runway

conpr|5|ng opposed first and second ends, a | anding
strip portion, and a takeoff strip portion, said

met hod conprising the steps of permtting an arriving
aircraft to land on the landing strip portion, and
permtting a departing aircraft to depart fromthe
takeof f strip portion 19 The method of claim 18,
wherein the split runway further conprises a buffer
zone, said zone conprising a defined | ength between
the landing strip and takeoff strip portions, and the
nmet hod further conprises the step of accessing the
buffer zone by the arriving and departing aircraft to
taxi to and fromthe term nal 20 The nmethod of claim
.18, wherein the arriving aircraft and departing
aircraft are permtted to | and and takeoff

simul taneously 21. The nethod of claim 18, wherein a
first departing aircraft takes off fromthe | anding
strip portion of the runway, and a second departing
aircraft takes off fromthe take-off strip portion of
the runway 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 to
-the split runway takeoff strip allow ng i medi ate
departure of the first airliner, and, repeating the
steps for each of a departing airliner in the
departure sequence23. 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 allow ng for continued use of a portion of
the split runway.
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