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TITLE: EQUIPMENT FOR THE REDUCTION OF THE RADAR MARKING FOR 

AIRCRAFTS 

• The present invention relates to equipment for the 

5 reduction of the radar marking of portions of an aircraft 

which are mostly detectable by radar systems, which 

portions are conventionally called uhot spots", or "hot" 

portions. 

Said equipment is only positioned on said hot portions when 

10 necessary, and is removed as soon as it is no longer 

needed. 

Systems are known for reducing radar marking, which are 

typically applied to military aircraft and which are based 

on two production techniques: 

15 • designing the aircraft with geometries specifically 

conceived to make the aircraft itself less visible to 

radar systems, along with the definitive integration 

of materials or paints capable of absorbing incident 

radar radiation;, 

20 • converting an existing aircraft by providing it with 

anti-detection structures, which are typically 

permanently secured to the aircraft structure. 

The former solution concerns aircraft like those, for 

example, of the type known as "stealth", which are fitted 

25 with a very sophisticated structure specially designed for 

this purpose, i.e. for being invisible to radar systems. 

The shape and structure of stealth aircraft considerably 

reduce the reflection of irradiated electromagnetic waves 

towards the observation point, thus making the aircraft 

30 substantially invisible to radar systems. 

Furthermore, such aircraft are completely painted with 

absorbing paints that absorb incident electromagnetic 
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waves, thereby making the aircraft substantially invisible 

to radar systems. 

Manufacturing this solution is costly, because the aircraft 

needs a very complex structure; in addition, this solution 

5 also requires very costly maintenance, because the 

absorbing paint remains exposed to atmospheric agents and 

deteriorates quickly. 

Moreover, these types of paints are very expensive, leading 

to considerable costs. 

10 The second solution is applied to fighter aircraft, the 

structure of which is specially designed for better 

aerodynamics and handling, but can be easily detected by 

radar systems. 

The structure of such aircraft is less complex and less 

15 costly to produce than that of stealth type aircraft. 

The second solution mentioned above equips such aircraft 

with permanent means that allow making the aircraft hardly 

detectable by radar systems, even though such means do not 

always ensure optimal results. 

20 For example, fighter aircraft are coated with absorbing 

paints or are fitted with fixed coatings which become a 

permanent part of the aircraft itself. 

This solution is disadvantageous in that the aircraft are 

subjected to definitive modifications which are costly both 

25 in terms of initial investment, since they often require 

in-depth re-design and integration activities, and of 

maintenance, since such means always remain exposed to 

weather and external agents, thus raising the 

aforementioned problems. 

30- Implementing the second solution also raises problems due 

to the construction complexity of said means for reducing 

visibility to radar systems and to the adoption of 
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permanent means that modify the original configuration of 

the aircraft. 

The application of said means to the aircraft normally 

requires long dead times. 

5 The present invention relates to removable equipment for 

radar marking reduction, to be applied to hot portions of 

an aircraft. 

Said equipment can be implemented to any existing type of 

aircraft, by applying onto the hot portions of the aircraft 

10 devices that reduce visibility to radar systems. 

Said equipment can be removed from the aircraft when 

invisibility to radar systems is no longer required, 

resulting in lower installation and maintenance costs; 

furthermore, it allows for shorter dead times of the 

15 aircraft needing installation or removal of said equipment, 

thus making the aircraft quickly available again in the 

fleet. 

One aspect of the present invention 'relates to equipment 

for the reduction of the radar marking of an aircraft, 

20 having the features set out in the' appended claim 1. 

Accessory features are disclosed in the appended dependent 

claims. 

The features and advantages of said equipment will become 

more apparent from the following description of an 

25 embodiment thereof with reference to the annexed drawings, 

wherein: 

• Figures 1A, IB and 1C show different projection views 

of an aircraft, wherein those hot portions are highlighted 

which are typically most significant and which can be made 

30 invisible to radar systems through the equipment according 

to the present invention; 
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• Figure 2 shows a sectional view of a metallization 

applied to the transparent surfaces of the aircraft 

according to the present invention; 

® Figures 3A and 3B show the coating portion adapted to 

5 make the junction edges of an aircraft invisible to radar 

systems in accordance with the present invention, Fig. 3A 

showing a perspective sectional view and Fig. 3B showing a 

lateral cross-section of the coating portion, respectively; 

• Figures 4A and 4B illustrate the equipment for the 

10 first frame of the fuselage, 'Fig. 4A showing the position 

of the equipment and Fig. 4B*showing a front sectional view 

of a coating portion used for making the first frame of the 

fuselage of the aircraft invisible to radar systems in 

accordance with the present invention; 

15 • Figures 5A, 5B and 5C show the grid adapted to make 

the motor face invisible to radar systems in accordance 

with the present invention; in particular, Fig. 5A shows a 

perspective view of the grid, Fig. 5B shows a detail of the 

cross-section of a grid according to the present invention, 

20 and Fig. 5C shows the replacement structure to be fitted as 

a substitute for said grid when the latter is removed. 

With reference to the above-listed drawings, the equipment 

for radar marking reduction can be installed on an aircraft 

V by applying it to at least one hot portion H of the 

25 aircraft itself, which can be easily detected by radar 

systems. 

Said equipment comprises at least one device for 

dissipating incident radar waves, which can be applied and 

subsequently removed as necessary without 'affecting the 

30 aerodynamic characteristics of aircraft V. 

For the purposes of the present description, a hot portion 

H of the aircraft is any portion which can .normally be 
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detected by a radar system, such as, for example: a 

piloting cabin or cockpit, comprising at least one 

transparent portion, such as the cabin roof; a first frame 

of the fuselage, to which the radar antenna of the aircraft 

5 is constrained, and which is visible to radar through a 

radome transparent to radiation; a plurality of junction 

edges of components such as wings, engine air intakes, "tail 

veilings, and at least one motor face. 

Said equipment includes at least one device implementing a 

10 peculiar or respective technical solution for each hot 

portion of aircraft V for the purpose of reducing radar 

marking. 

According to the present invention, in order to reduce the 

radar marking coming from hot portions H of the aircraft 

15 such as a piloting cabin or cockpit, which includes at 

least one transparent portion,' the equipment comprises at 

least one metallization 1, which is applied onto said 

transparent portions. 

Said metallization 1 is adapted to restore an electric 

20 continuity of aircraft V, so as to reduce the generation of 

diffractions of the incident wave inside the cockpit coated 

with said metallization, which diffractions can be 

potentially picked up by the radar system; in addition, it 

ensures reflections in directions outside the coverage of 

25 the radar system. 

Metallization 1 is obtained by applying a plurality of 

coating layers, preferably three layers. 

In the embodiment show in Fig. 2, said metallization 1 

comprises at least one first layer or base 11, which is 

30 adapted to prepare the transparent portion to receive 

metallization 1. 
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Said first layer 11 is followed by at least one second 

layer 12, which is preferably applied by depositing 

material having high electric conductivity, such as, for 

example, gold or equivalent materials that can be easily 

5 worked on the surface. Said second layer 12, which is the 

actual metallizing conductive layer, is laid over the first 

layer 11 by using material atomization methods. 

In order to protect metallization 1, at least one 

protective coating 13 is also laid, which is adapted to 

10 minimize the risk of damage to metallization 1 caused by 

accidental shocks or atmospheric agents. 

In addition to the above-mentioned plurality of layers, 

metallization 1 also comprises a plurality of electric 

devices adapted to provide an electric connection between 

15 metallization 1 and the structure of aircraft V. 

In the embodiment shown in Fig. 2, said electric devices 

comprise at least one junction device 15, preferably 

consisting of a conductive foil, e.g. made of silver, in 

electric contact with the second layer 12. 

20 Said junction device 15 is adapted to connect the layers 

comprised in metallization 1 to the structure of aircraft 

V. 

Said metallization 1 can be applied while manufacturing the 

transparent portions of the cockpit, which can be replaced 

25 as a whole. 

When the equipment of the present invention is no longer 

needed, it will suffice to replace said transparent 

portions of the cockpit with transparent portions lacking 

metallization 1. 

30 According to4 the present invention, in order to reduce the 

radar marking coming from hot portions H of the aircraft 

such as, for example, at least one junction edge of 
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components such as wings, tail veilings and engine air 

intakes, the equipment comprises at least one coating 

portion 2 which is positioned on the front edge of said 

components of aircraft V without affecting the aerodynamic 

5 profile of the component itself. 

In the embodiment shown in Figs. 3A, 3B, said coating 

portion 2 comprises a first support structure 22, 

preferably made of metal material, which is secured to the 

structure of the component of aircraft V through fastening 

10 means such as screws or bolts. 

A second radar-absorbing coating 23 is then secured over 

said first structure 22, which is adapted to absorb 

incident electromagnetic waves, thus significantly 

attenuating any reflected and/or diffracted waves. 

15 When said coating portion 2 is no longer needed, it can be 

removed from the structure of aircraft V and possibly 

replaced with a coating portion that provides the required 

aerodynamic profile by appropriately shaping structure 22, 

now lacking the second radar-absorbing coating 23. 

20 This solution allows to keep unchanged the required 

aerodynamic profile of said junction edges, thereby 

reducing installation costs and complexity. 

According to the present invention, in order to reduce the 

radar marking coming from a hot portion H of an aircraft 

25 such as the first frame of the fuselage, the equipment 

comprises at least one sheet of adhesive metal material 31, 

e.g. aluminium, which covers the first frame of the 

fuselage of aircraft V, and at least one layer of absorbing 

material 32 fixed to said sheets of metal material 31. 

30 As shown in Fig. 4A, the equipment is positioned between 

the first frame of the fuselage and radar antenna A, which 

in turn is covered by radome R. 
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When viewed from the front, the shape of the sheets of 

metal material 31 and of absorbing material 32 is such as 

to correspond to the shape. of the first frame of the 

fuselage of aircraft V. 

5 As shown in Fig. 4B, absorbing material 32 is secured, e.g. 

by glueing, to the sheets of metal material 31. 

Absorbing material 32 employed is, for example, a sponge 

layer imbibed with ferrite or graphite powder or the like, 

which can absorb incident electromagnetic waves, thus 

10 considerably attenuating the reflected wave. 

When the function of the equipment for reducing the marking 

of the first frame of the fuselage of aircraft V is no 

longer needed, one can directly intervene by removing the 

sheets of metal material 31, to which layers 32 are 

15 secured, in order to restore the first frame of the 

fuselage to its original state. 

This solution reduces the costs and weight of the equipment 

to be fixed to aircraft V, as well as installation 

complexity. 

20 According to the present invention, in order to reduce the 

radar marking coming from hot portions of the aircraft such 

as at least one motor face, the equipment comprises at 

least one grid 4 adapted to allow an air flow to come in 

towards the engine and to make the motor face of aircraft V 

25 less visible to the radar system. 

In the embodiment shown in Figs. 5A and 5B, grid 4 

comprises an inner structure with a plurality of openings 

41, which are so sized as to behave like a flat surface for 

the lower frequencies of the frequency spectrum commonly 

30 used by low-frequency radar recognition systems, such as, 

for example, Jet Engine Modulation, thereby preventing the 
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generation of diffracted waves, which are potentially 

recognizable by the radar system. 

The inner surface of said openings 41 is coated with thin 

radar-absorbing material adapted to absorb electromagnetic 

5 waves at higher frequencies, e.g. within the 10GHz X-band. 

The combined use of appropriately sized openings 41 and 

absorbing material makes this component of the aircraft 

unlikely to be detected by radar systems. 

Preferably, said grid 4 has a circular shape similar to the 

10 cross-section of the structure of the engine compartment or 

gondola. 

In the embodiment shown in Figs. 5A, 5B, grid 4 comprises a 

support structure 42 comprising a plurality of rings, which 

is adapted to secure said grid 4 to aircraft V through 

15 fastening means, such as screws and bolts. 

In the detail of Fig. 5B, support structure 42 comprises a 

first ring 43, to be structurally constrained to the 

conduit of the engine or gondola air intake, a second ring 

44, to be constrained to a firewall included in the engine 

20 compartment, and a third ring 45, adapted to stop the 

engine interface gasket. 

When said grid 4 is no longer required, it can be extracted 

from the structure of the engine compartment or gondola and 

may possibly be replaced, to preserve conduit continuity, 

25 with a substitutive structure 46, which essentially has the 

same external shape as the support structure of grid 4 and 

lacks the inner structure thereof. 

This solution reduces the costs and time required for 

applying said equipment to aircraft V. 

30 In addition to offering advantages in the manufacturing 

stage, the equipment according to the present invention is 

also economically advantageous as far as maintenance is 
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concerned, because it is only used when actually required 

and hence is less subject to wear. 

The equipment only acts upon the most important hot 

portions, avoiding wasting resources for making hardly 

5 detectable by radar systems portions of aircraft V which 

already are per se unlikely to be detected, thus 

considerably reducing the cost of the equipment itself. 

The choice of only acting upon the most detectable areas 

represents an optimum point between the costs of the 

10 interventions and the effectiveness that can be attained. 

The present equipment can be easily installed on existing 

aircraft V already in use; therefore, said equipment can be 

easily installed and subsequently removed to restore the 

aircraft to its original condition. 

15 Said equipment is preferably applied to all of the 

aforementioned hot portions H of the aircraft, but it may 

nonetheless be applied only to some of said portions H, 

while keeping other portions in the initial configuration. 

The choice of hot portions H to which the equipment 

20 according to the present invention must be applied depends 

on the characteristics of aircraft V and on specific use 

requirements. 
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CLAIMS 

1. Metallization for the reduction of the radar marking of an aircraft (V), applied to the 

transparent portion of a piloting cabin or cockpit, comprising a multi-layer coating adapted to 

dissipate incident radar waves, without affecting the aero-dynamic characteristics of the 

aircraft (V) wherein the multi-layer coating comprise at least two mutually contiguous 

different layers each of which completely overlie the transparent portion; 

the metallization (1) is obtained by applying a plurality of coating layers onto the transparent 

portion of the piloting cabin, comprising: 

at least one first layer or base (11), for preparing the transparent portion to receive the 

metallization (1); and 

at least one second layer (12), which is the actual metallizing conductive layer; 

said metallization (1) comprises a plurality of electric devices adapted to ensure the electric 

connection between the metallization (1) and the structure of the aircraft (V). 

2. Metallization according to claim 1, wherein the electronic devices comprise at least one 

junction device (15). 

3. Metallization according to claim 2, wherein the junction device consists of conductive foil. 

4. Metallization according to claim 3, wherein the foil is made of silver and is in electrical 

contact with the second layer. 

5. Metallization according to claim 1, wherein a third layer (13) is applied which is adapted to 

minimize the risk of damage to metallization caused by accidental shocks or atmospheric 

agents. 


