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(57) ABSTRACT 
Disclosed is an alkyd resin-based pre-manufactured thermo 
plastic airport runway signage that is applied in relatively 
large sections onto an airport runway. The pre-manufactured 
preformed thermoplastic formed as a continuous sheet and 
wound onto a take-up spool. The runway Surface is prepared 
with a CCS an epoxy primer and the preformed thermoplas 
tic is unwound from the take-up spool and positioned onto the 
runway surface. When the pre-manufactured thermoplastic 
signage is in a desired location it is initially rolled conforming 
to the runway surface. Heat is applied to the rolled surface to 
a preferred temperature with an infra-red (IR) heater to melt 
and adhere the pre-manufactured thermoplastic signage into 
the runway Surface. 

17 Claims, 1 Drawing Sheet 
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PREFORMED THERMOPLASTIC INDICA 
FOR AIRPORT RUNWAYS AND TAXIWAYS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSSREFERENCE TO RELATED 
APPLICATION 

The present application is a reissue of U.S. Pat. No. 7,744, 
306 B2, granted Jun. 29, 2010 entitled, "Preformed Thermo 
plastic Indicia for Airport Runways and Taxiways.' 

FIELD OF INVENTION 

The present invention relates to preformed thermoplastic 
Surface guidance indicia that are applied to runways and 
taxiways to convey information to aircraft and aircraft Sup 
port operators. 

BACKGROUND OF INVENTION 

Airport pavement indicia and signs provide information 
that is useful to a pilot during takeoff, landing, and taxiing. 
Generally airport indicia are grouped into four categories: 
runway indicia, taxiway indicia, holding position indicia, and 
other indicia. Indicia for runways are white. Indicia for taxi 
ways, areas not intended for use by aircraft (closed and haZ 
ardous areas), and holding positions (even if they are on a 
runway) are yellow. Indicia for heliports are white with the 
exception of medical helicopter areas which are white with a 
red cross. 

Presently much of the runway and taxiway information is 
painted onto the concrete or asphalt. This paint may last for 
several weeks or several months depending on the amount of 
use, the size of the aircraft traffic using it and/or severity of 
environmental conditions. 

It has been found that uniformity in airport indicia and 
signs from one airport to another enhances safety and 
improves efficiency. FAA Standards AC 150/5340-1 “Stan 
dards for Airport Indicia” and AC 150/5340-18 “Standards 
for Airport Sign Systems” are both references that define the 
minimum requirements for airport indicia and signage. Non 
maintenance of painted indicia may allow indicia to become 
deteriorated to a point where the information being conveyed 
is confusing or illegible. 
Runway indicia may also be divided into the following 

groups: visual runway indicia, non-precision instrument indi 
cia and precision instrument indicia. Additional indicia are 
required for runway lengths over 4000 feet and for runways 
serving international commercial transports. 

Maintenance of the painted Surfaces require that runways 
and taxiways be shut down while the surface is prepared, 
paint applied and for curing time. Maintenance of a particular 
runway may impact the holding and taxiways of adjacent or 
intersecting pavement. The pavement warnings of adjacent or 
intersecting pavement must change to denote changes in 
holding areas, and thresholds to avoid ground collisions with 
other aircraft. 

Presently many airports have allocated budgets for paint 
ing the warning, identification and directional indicia. Paint 
ing the runway Surfaces is performed on a rotational basis of 
about every three weeks depending on the Volume and size of 
the aircraft traffic. Although the painting of the runway Sur 
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2 
face is relatively quick, the runway traffic needs to be rerouted 
to other runways causing flight delays while the painting and 
drying of the painting occurs. It also is expensive in that full 
time painting crews are continually rotating from runway to 
runway. 
Ground safety remains a problem at busy airports across 

the United States and the world. The movement of aircraft in 
and around busy airports along taxiways between terminal 
gates and runways presents numerous opportunities for run 
way incursions, particularly when visibility is poor. A runway 
incursion is the entry of an aircraft without clearance onto an 
active runway from an adjacent ramp or taxiway, for which 
there is a great deal of risk of collision with a landing or 
departing aircraft. Incursions are often the inadvertent result 
of pilot disorientation caused by poor visibility. 
As recently as Aug. 26, 2006, Comair Flight 5191 crashed 

about half a mile past the end of a runway at the Lexington, 
Ky. airport, killing 49 of the 50 people onboard. The plane 
took off on runway 26, not runway 22 where it was assigned. 
It was an early morning flight with overcast skies and a slight 
rain. The NTSB probe is focusing their investigation on 
recent construction work at the Lexington airport, lighting 
and the indicia on the taxiways and runways. 

This does not include incidents such as taxiway collisions 
or near misses resulting from vehicle operators mistaking one 
taxiway for another. Runway incursions and other taxiway 
incidents can still represent inconvenience and expense even 
when a ground collision does not result. To return an aircraft 
to a path from which it has strayed requires a considerable 
expenditure of time and fuel, and a compromise to the safety 
of all involved. 

Therefore, there is a need for runway signage that is rela 
tively quick to apply that will exhibit exceptional wear char 
acteristics, allow for delaying intervening scheduled mainte 
nance, and assist with reduction of the cost of maintenance, 
inconvenience of delayed flights and confusion due to runway 
rerouting. 

DESCRIPTION OF PRIOR ART 

U.S. Patent Publication No. 2004/0058095A1 to Carr, ET. 
al., and unassigned describes a runway/taxiway system com 
prising a synthetic covering securely installed to an anchor 
positioned against but not attached to a runway/taxiway so 
that an edge of the covering is adjacent to an edge of the 
runway/taxiway and a growth retarding base placed beneath 
the synthetic covering and along a second side of the anchor 
with the base holding the anchor against the runway/taxiway. 

U.S. Pat. No. 5,288,163 to Munson, William D, and unas 
signed describes a method for identifying airport taxiways 
and taxiway intersections by indicia a first taxiway with a 
continuous elongated row of first indicia identifying the first 
taxiway and indicia the first taxiway with a continuous elon 
gated row of second indicia identifying an intersection with a 
runway or second taxiway beginning at least 100 feet in 
advance of the intersection. The spacing between the second 
indicia decreases with proximity to the intersection indicia 
the intersection along the route to be traversed between the 
first taxiway and the runway of second taxiway with a row of 
second indicia and indicia the runway or second taxiway with 
a row of second indicia after the intersection. The spacing 
between the second indicia increases with proximity to the 
intersection and said row of second indicia extends Substan 
tially along the centerline of the runway or second taxiway. 

U.S. Patent Application No. 2003/0070579A1 (aban 
doned) to Hong, et. al., and unassigned describes a pavement 
indicia construction comprising a flexible layer with top and 
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bottom surfaces. The top surface of the flexible layer is 
adapted for vehicular and pedestrian traffic with the flexible 
layer comprising at least one thermoplastic elastomer, at least 
one resin and a wax. The resin is substantially miscible with 
the thermoplastic elastomer upon cooling from a molten state 
and an adhesive lower layer adjacent the bottom surface of the 
flexible layer is adapted to adhere the flexible layer to a 
pavement Surface. 
WIPO Publication No. WO9828372A1 to Rogers, Barry 

Heith, and unassigned describes an indicia composition com 
prising a binder component and a reflective component com 
prising thin sheets or pieces of material which are essentially 
reflective. 

Japanese Publication No.JP11209909A2 to Fikute, et al., 
and assigned to Port & Harbour Res Inst Ministry of Trans 
port describes a paving structure for paving an airport and its 
construction method which is excellent in torsion resistance, 
and dispenses with the provision of a joint and heating in the 
case of execution. A room temperature asphalt mixture 
including an aggregate, an asphalt emulsion mixed with the 
aggregate in a state where a Volume is increased by bubbling 
and a hydraulic setting inorganic material is paved, and after 
paving, a thermoplastic high-molecular polymer is Supplied 
on the room temperature asphalt mixture and rollingly 
pressed to form a surface layerintegrated with the pavedroom 
temperature asphalt mixture. Thus, a paving structure for 
paving an airport constructed in this way can be provided. 

SUMMARY OF THE INVENTION 

AirMark’ is an airport runway signage device that com 
prises an alkyd resin-based preformed thermoplastic which 
may be laid out in 90'x120' sections onto airport runways. The 
AirMark' may also be initially rolled and then melted onto 

the runway surface using an 8' wide IR heater. Hand held 
propane torches may also be used, such as the Flint 2000EX, 
available from Flint Trading, Inc. The material thickness of 
this runway signage is nominally 0.060". The signage back 
ing is relatively thin and flexible and utilizes a low viscosity 
(1-300 cB) polyurea epoxy primer available from ChemCo 
Systems to seal concrete. 
An embodiment of the disclosure is an alkyd resin-based 

pre-manufactured thermoplastic airport runway signage that 
is laid out in relatively large sections onto an airport runway. 
The preformed thermoplastic is initially formed as a continu 
ous sheet and wound onto a take-up spool. The runway Sur 
face is prepared with a CCS an epoxy primer and the pre 
formed thermoplastic is unwound from the take-up spool and 
positioned onto the runway surface. When the preformed 
thermoplastic signage is in a desired location it is initially 
rolled conforming to the runway Surface. Heat is applied to 
the rolled surface to a temperature of or about 400°F. degrees. 
Fusing with a wide infra-red (IR) heater to melt the preformed 
thermoplastic signage into the runway Surface allows for 
adhering the preformed thermoplastic signage to the runway 
Surface. 

In an additional embodiment the pre-manufactured ther 
moplastic signage is flexible and the material thickness is in a 
range of 0.050 inches-0.075 inches with a nominal thickness 
of 0.060". 

Additionally the pre-manufactured thermoplastic signage 
that is manufactured may be shipped as 90 footx120 foot 
sections composed of individual 3 footx2 foot sheets of mate 
rial. 

Another embodiment includes the ability of the large pre 
manufactured thermoplastic signage to be installed quickly 
and easily to concrete or asphalt Surfaces. 
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4 
In another embodiment the pre-manufactured thermoplas 

tic signage may also be applied to fresh asphalt Surfaces as 
Soon as the asphalt has cured to a “set'. 
An additional embodiment includes the fact that the pre 

manufactured thermoplastic signage may have features Such 
as indents, bumps or marks that are visible indicators such 
that correct adhesion temperature are attained by the infra-red 
or other heating means used by those skilled in the art. 

In an additional embodiment, the pre-manufactured ther 
moplastic signage is an alkyd thermoplastic product with the 
addition of an aliphatic polyether based polyurethane com 
position for flexibility and impact resistance. 

In another embodiment the pre-manufactured thermoplas 
tic signage is prepared to meet specific lengths and widths 
conforming with FAA Standards AC 150/5340-1 “Standards 
for Airport Indicia” and AC 150/5340-18 “Standards for Air 
port Sign Systems’ for touchdown indicia, threshold indicia 
configurations, aiming point indicia and centerlines, as 
requirements for precision instrument runways. 

In yet another embodiment the pre-manufactured thermo 
plastic signage is provided as alphanumeric symbols for spe 
cific information signage that is applied to the runway, taxi 
way or holding Surface. 

In another embodiment the pre-manufactured thermoplas 
tic signage is available in various colors or hues. 

In another embodiment the pre-manufactured thermoplas 
tic signage has features that allow the edges to physically 
interconnect and interlock. 

In yet another embodiment the pre-manufactured thermo 
plastic signage is constructed with skid resistant materials for 
high skid resistance and additional safety. 
An embodiment of the disclosure is that the pre-manufac 

tured thermoplastic signage is available for traffic within 
minutes of adhering the specific signage. 

Additionally as another embodiment, the pre-manufac 
tured thermoplastic signage identifies areas for aircraft Sup 
port vehicles or outdoor passenger loading in non-runway 
aaS. 

An additional embodiment for the pre-manufactured ther 
moplastic signage identifies specific helicopter landing and 
takeoff areas including medical transport. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric cross section of the pre-manufac 
tured thermoplastic signage with optional temperature indi 
cating features. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric cross section of the thermoplastic 
signage 100 with temperature indicating feature such as, but 
not limited to, an indent 110), a dimple 120 or a bump 130 
or any other heat deformable marker that visibly deforms 
when heating elevates the temperature of the thermoplastic 
signage 100 to a desired temperature. When the desired 
temperature is reached the temperature indicating feature 
110, 120, 130 visibly reforms becoming a blended surface 
according to the traffic Surface shape to which it applied. 
Adhesive 140 is relatively thin and flexible and utilizes a 
low viscosity (1-300 cF) polyurea epoxy primer available 
from ChemCo Systems. 
What is claimed is: 
1. A pre-manufactured thermoplastic signage for applica 

tion to large aviation Substrates comprising: an alkyd resin 
based composite including, reflective materials, and friction 
materials wherein said large Substrates include a bottom Sur 
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face and a top surface and edges that surround the perimeter 
of and are attached to said bottom surface and said top sur 
face, wherein said bottom surface is covered with a CCS) 
polyurea epoxy primer treatment said primer treatment pro 
vided within a viscosity range of between 1 and 300 centi 
poise, wherein said top surface provides an area for surface 
indicia materials existing on said top surface, wherein said 
resin-based composite is formed as a continuous sheet wound 
onto a take-up spool: and wherein said resin-based composite 
is Subsequently unwound and positioned to conform to said 
large Substrates and subsequently said signage is heated to a 
predetermined temperature providing optimal adhesion of 
said resin-based composite to said large substrate; and 
wherein said signage includes features that allow said edges 
of said signage to physically interconnect and interlock with 
edges of other signage with the same or other features allow 
ing said continuous sheet to be wound or unwound from 
spools for specific transportation and site placement. 

2. The thermoplastic signage of claim 1, wherein said spool 
is Subsequently unwound such that said signage is rolled and 
positioned to conform to said large substrates. 

3. The thermoplastic signage of claim 1, wherein said 
signage is provided in sheets rather than spooled thereby 
providing smaller substrate sections that are shipped in boxes 
for convenience during installation. 

4. The thermoplastic signage as in claim 1, wherein said 
large substrates include concrete or asphalt. 

5. The thermoplastic signage as in claim 1, wherein said 
large substrates are a runway, taxiway, holding position or 
other airport surfaces. 

6. The thermoplastic signage as in claim 1, wherein said 
resin-based composite is flexible and conformal, and said 
composite is present in a thickness range of about 0.050 
inches to about 0.075 inches. 

7. The thermoplastic signage as in claim 1, wherein said 
resin-based composite is 0.060 inches thick, flexible and con 
formal to substrate surfaces. 

8. The thermoplastic signage as in claim 1, wherein said 
resin-based composite and associated indicia is applied to 
fresh asphalt immediately after curing. 

9. The thermoplastic signage as in claim 1, wherein said 
resin-based composite is heated to said predetermined tem 
perature using infra-red heaters or other heating devices and 
techniques necessary to achieve said predetermined tempera 
ture to ensure precision application and bonding of said ther 
moplastic signage with said aviation substrates. 

10. The thermoplastic signage as in claim 1, where said 
resin-based composite is an alkyd-based thermoplastic com 
position with the addition of an aliphatic polyether based 
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polyurethane composition that imparts flexibility and impact 
resistance to the solid sheet form of said thermoplastic sig 
nage. 

11. The thermoplastic signage as in claim 1, wherein said 
resin-based composite is cut to specific lengths and widths 
conforming with FAA Standards AC 150/53404-1 and AC 
150/5340-18 included for touchdown indicia, threshold indi 
cia configurations, aiming point indicia, and centerlines for 
precision instrument runways. 

12. The thermoplastic signage as in claim 1, wherein said 
signage includes an alphanumeric symbol on said area for 
Surface indicia materials existing on said top surface. 

13. The thermoplastic signage as in claim 1, wherein said 
resin-based compositions and signage is comprised of vari 
ous colors and hue(s) integral and permanently molded in the 
resin-based composition. 

14. The thermoplastic signage as in claim 1, wherein said 
large surfaces of said signage is trafficked within minutes 
after adhering said signage to any suitable aviation associated 
Substrate. 

15. The thermoplastic signage as in claim 1, wherein said 
signage displays specific helicopter landing and takeoff indi 
cia including medical transport indicia. 

16. The thermoplastic signage as in claim 1, wherein said 
predetermined temperature to ensure proper and optimal 
adhesion between said signage and any suitable aviation asso 
ciated substrate is about 400 degrees Fahrenheit. 

17. A method for adhering large surfaces of thermoplastic 
signage to a suitable aviation substrate comprising an alkyd 
resin-based composite including, reflective materials, and 
friction materials wherein said large substrates include a bot 
tom surface and a top surface and edges that surround the 
perimeter of and are attached to said bottom surface and said 
top surface, wherein said bottom surface is covered with a 
CCS polyurea epoxy primer treatment said primer treat 
ment provided within a viscosity range of between 1 and 300 
centipoise, wherein said top surface provides an area for 
Surface indicia materials existing on said top surface, wherein 
said resin-based composite is formed as a continuous sheet 
wound onto a take-up spool; and wherein said resin-based 
composite is subsequently unwound and positioned to con 
form to said large substrates and subsequently said signage is 
heated to a predetermined temperature providing optimal 
adhesion of said resin-based composite to said large sub 
strate; and wherein said signage includes features that allow 
said edges of said signage to physically interconnect and 
interlock with edges of other signage with the same or other 
features allowing said continuous sheet to be wound or 
unwound from spools for transportation and site placement. 


