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Review of Aircraft Ground Deicing-Related Patents
1. Title: Deicing System

Document Type and Number: United States Patent 4191348

Link to this page: http://www.freepatentsonline.com/4191348.html
Abstract: A centralized deicing system includes, in one embodiment, a large fixed location supply tank of deicing fluid which is heated and supplied to a plurality of terminal boxes located at several aircraft loading ramps. The system includes a recirculation loop for preheating the conduits for the deicing fluid by circulating heated deicer fluid through them before application to an aircraft. Each terminal box includes a coupler for receiving ends of a hose employed on a movable vehicle used for deicing an aircraft to also preheat the hose. In one embodiment of the invention, separate tanks of water and glycol are provided, and the terminal box includes a mixing valve which can be remotely controlled by an operator for blending the heated water and glycol in the desired proportion depending on weather conditions. 

2. Title: Ultrasonic Aircraft Ice Detector using Flexural Waves 

Document Type and Number: United States Patent 4461178 

Link to this page: http://www.freepatentsonline.com/4461178.html
Abstract: A system for the detection of wing icing by monitoring variations in flexural waves transmitted through the outer plate material of an aircraft airfoil. The flexural waves in the plate of the wing airfoil are more subject to variation from the accumulation of ice on the wing than the compressional waves. The flexural waves are detected apart from the compressional waves, which tend to remain relatively constant, to provide an indication of icing. Changes in amplitude, phase or dispersion characteristics of the flexural waves are detected to indicate ice buildup, and, in one embodiment, these values are ratioed to the corresponding levels in the compressional wave in order to provide compensation for variations other than ice buildup. The ultrasonic waves may be coupled directly from a transducer to the airfoil plate or via an ultrasonic waveguide interposed between the transducer and the plate. The receiver for the ultrasonic waves to be detected may be positioned to receive direct flexural waves transmitted over a distance through the plate or flexural waves reflected from reflecting boundaries in the plate.

3. Title: Deicer for Aircraft 

Document Type and Number: United States Patent 4561613

Link to this page: http://www.freepatentsonline.com/4561613.html
Abstract: A deicer pad for use on an aircraft wing wherein the deicer pad is constructed to have an intermediate portion and two spaced apart portions. The pad is a composite member of at least two plies of materials stitched along the intermediate portion to provide two spanwise passageways, and stitched in a zig-zag pattern along the spaced apart portions to form chordwise passageways. Alternate chordwise passageways communicate directly with the spanwise passageways while the remaining chordwise passageways communicate with the adjacent spanwise passageways around the stitching. The remaining chordwise passageways also communicate with the adjacent alternate chordwise passageways around the stitching which stitching forms the separation between alternate chordwise passageways.

4. Title: Vehicle for Deicing Aircraft

Document Type and Number: United States Patent 4565321 

Link to this page: http://www.freepatentsonline.com/4565321.html
Abstract: A vehicle for deicing aircraft comprises an undercarriage (1) having a lifting device (4,5,6,7) carrying a closed operation cabin (3). The vehicle includes a spray device for applying spray fluid to the aircraft, and this spray device comprises a pump and a connected spray nozzle. To avoid frequent adjustments of the position of the carriage and to allow spray operations close to the areas to be sprayed, the spray nozzle is supported on a longitudinally adjustable lightweight boom (20) carried by the cabin (3). The cabin (3) is further pivotally supported by a turntable construction (15,16) relative to the carriage (1). The nozzle is also connected to remote control devices in the cabin (3) for pivotal movement of the nozzle about two axes extending perpendicular to each other. The two pivot axes are appropriately intersecting in a point coinciding with the direction of the jet from the nozzle. 

5. Title: Method of deicing commercial, military and private aircraft 
Document Type and Number: United States Patent 4723733 

Link to this page: http://www.freepatentsonline.com/4723733.html
Abstract: A mobile aircraft deicer having a base unit, a boom connected to the base unit, a deicer nozzle connected to the free end of the boom, and a television camera connected to the deicer nozzle. 

6. Title: Deicing and anti-icing agent for aircraft 

Document Type and Number: United States Patent 4744913 

Link to this page: http://www.freepatentsonline.com/4744913.html
Abstract: The new agent, based on glycols and water and having crosslinked acrylic polymers as thickener and also customary corrosion inhibitors, surfactants belonging to the group of alkali metal alkylarylsulfonates and neutralizing agent to adjust the pH to a basic value, contains, as the thickener, two selected crosslinked acrylic polymers in a specific ratio by weight to one another, namely a selected crosslinked acrylic acid or alkali metal acrylate homopolymer and a selected crosslinked acrylic acid/acrylamide or alkali metal acrylate/acrylamide copolymer in a ratio by weight of 2 to 10:1 and, as the neutralizing agent, three alkaline compounds, each in a selected amount, namely ammonia, monoethanolamine, diethanolamine and/or triethanolamine as the first alkaline compound, potassium hydroxide as the second alkaline compound and a further alkali metal hydroxide as the third alkaline compound. The new agent exhibits the particular advantage that it has a relatively low viscosity even at arctic temperatures and low shear rates, which ensures rapid and complete run-off of the agent at the take-off of the aircraft even under extreme conditions.

7. Title: Ice detecting system 

Document Type and Number: United States Patent 4775118 

Link to this page: http://www.freepatentsonline.com/4775118.html
Abstract: Ice detection apparatus for use with aircraft having an EIDI solenoid mounted in proximity to the aircraft skin includes a current pulse generator selectively supplying the EIDI solenoid with current pulses of first and second levels, the second level being effective to generate force upon the skin to remove ice from the skin, and the first level being less than the second level. An accelerometer mounted on the interior surface of the skin produces an output signal in response to force imposed on the skin by current pulses of the first level. The output of the accelerometer is a function of both the current pulse level and of the presence of ice. A comparator is provided to generate an output signal indicative of the presence of ice when the accelerometer output signal reaches a predetermined level.

8. Title: Aircraft deicing unit having rapid heating capability 

Document Type and Number: United States Patent 4826107 

Link to this page: http://www.freepatentsonline.com/4826107.html
Abstract: A method and apparatus for deicing aircraft wherein a deicing fluid tank is provided with partitions which establish a plurality of chambers for receiving a deicing fluid, such as water, and at least one chamber for receiving an anti-icing fluid, such as glycol. The fluid to be heated is withdrawn from a selected one of the fluid chambers, heated to a predetermined temperature such as 140.degree.-190.degree. F., and returned to the same chamber preparatory to application. The temperature of the fluid in adjacent chambers is raised somewhat by conduction. The various partitions provide limited flow communication between the fluid chambers such that as fluid is withdrawn from the selected primary chamber for application onto an aircraft, the fluid in adjacent chambers replenishes the removed fluid without substantially reducing the temperature of the fluid therein, thereby requiring minimal recovery time to maintain a temperature-ready supply of fluid for a deicing operation.

9. Title: Self-contained apparatus for deicing aircraft surfaces using magnetic pulse energy Document Type and Number: United States Patent 4895322 

Link to this page: http://www.freepatentsonline.com/4895322.html
Abstract: A modular, electromagnetic deicing system, useful for aircraft, each module being self-contained and including an actuator coil which has a surface configuration which is substantially the same as the shape of the aircraft surface to be de-iced. Each module further includes an electrolytic capacitor which, when discharged, produces a current pulse through the actuator coil, as well as a power supply connected directly to the aircraft-voltage supply for charging the electrolytic capacitor to a selected level, and an electronic switch for selectively connecting the capacitor to the coil when the voltage on the capacitor reaches a selected level. The current through the coil results in a magnetic force pulse which acts on the metal skin of the aircraft to debond and shatter the ice therefrom.

10. Title: Portable deicer sprayer 

Document Type and Number: United States Patent 4898330 

Link to this page: http://www.freepatentsonline.com/4898330.html 

Abstract: Deicer sprayer for deicing aircraft includes a deicer fluid container with an enclosed thermostatically controlled electrical heater designed for connection to an external power source to heat deicer fluid prior to its application to an aircraft wing. A flexible line having a hand operated valve, a wand and an adjustable spray nozzle connected to the container allow directed delivery of the deicing fluid. The deicer fluid container can be enclosed within a thermal insulation blanket which helps to maintain the deicer fluid temperature during system use. Attached to the deicer fluid container is a carrying strap and harness which permits the individual user to move about easily during the operation of the portable deicer sprayer system while deicing aircraft.

11. Title: Laser ice removal system 

Document Type and Number: United States Patent 4900891 

Link to this page: http://www.freepatentsonline.com/4900891.html
Abstract: A system to remove ice formed on a surface, such as an airplane wing. Heat generative laser beam is directed upon a snow or ice-covered surface, thereby vaporizing the ice and snow formed thereupon. By translating the laser light generator along the frozen surface, vaporization of the snow and ice formed on the entire surface takes place.

12. Title: Ice detector, especially for aircraft 

Document Type and Number: United States Patent 5014042 

Link to this page: http://www.freepatentsonline.com/5014042.html
Abstract: A source sends light towards a receiver through an optical channel, a part of which has an interface with the external environment. The light that reaches this interface is reflected towards the receiver when the external environment is in contact with air and is refracted towards the external environment in the presence of water or ice. In streaming down the interface, the rain creates a modulation, not created by ice, in the signal of the receiver. The circuits downline of the receiver search for this modulation to determine whether the modifications of the signal of the receiver are due to rain or to ice.

13. Title: Mobile system for deicing aircraft 

Document Type and Number: United States Patent 5028017 

Link to this page: http://www.freepatentsonline.com/5028017.html
Abstract: A deicing system for applying a deicing mixture to an aircraft is provided. Water is enclosed in a first tank, and deicing fluid in a second tank. A first pump transfers water through a heater, to a heat exchanger located in the second tank. The deicing fluid is thereby heated to a desired operating temperature by the hot water flowing through the heat exchanger, with the flow of hot water controlled by a heater control device. The first pump and second pump transfer heated water and heated deicing fluid, respectively, to a mixing chamber. A mixing control means controls the respective flows to provide the desired mixture. The mixture of water and deicing fluid is then applied to the aircraft via a nozzle.

14. Title: Apparatus for deicing an aircraft 

Document Type and Number: United States Patent 5060887 

Link to this page: http://www.freepatentsonline.com/5060887.html
Abstract:An improved apparatus for deicing an aircraft is provided and consists of a recycling system which applies deicing liquid onto an aircraft and then recovers the deicing liquid back so that the deicing liquid can be used again.

15. Title: Microwave deicing for aircraft engine propulsor blades 

Document Type and Number: United States Patent 5061836 

Link to this page: http://www.freepatentsonline.com/5061836.html
Abstract: A deicing system for an aircraft engine (4) having blades (14, 16) fixedly attached to rotating propulsors (6, 8) has emitters (22, 28) which irradiate microwave beams (24, 26, 30 32) onto coatings (18, 20) which are fixedly attached to said blades (14, 16). Substantially more of the energy of the beams (24, 26, 30, 32) is absorbed by the coatings (18, 20) than by any water or ice on the blades (14, 16) causing any ice which is on the blades (14, 16) to be thrown off by the centrifugal force of the rotating propulsors (6, 8).

16. Title: Aircraft deicing apparatus and method 

Document Type and Number: United States Patent 5096145 

Link to this page: http://www.freepatentsonline.com/5096145.html
Abstract: An apparatus and method for applying a heated mixture of propylene glycol based aircraft deicing fluid and water to an aircraft. Propylene glycol based aircraft deicing fluid is heated by means of a directly fired combustion heater. The heated aircraft deicing fluid is mixed with hot water to form a deicing mixture for deicing aircraft. Diaphragm type positive displacement pumps, having controllable volumetric outputs, combine the heated aircraft deicing fluid and the heated water in a desired ratio. The volumetric outputs of the pumps can be varied to achieve a desired proportion of aircraft deicing fluid to water.

17. Title: Apparatus and method for deicing and anti-icing (and/or cleaning and rinsing) aircraft

Document Type and Number: United States Patent 5104068

Link to this page: http://www.freepatentsonline.com/5104068.html
Abstract: An apparatus for both deicing and anti-icing an aircraft in one "pass". A pair of units are positioned above and below the aircraft. Each unit has respective nozzles oriented in one direction for dispensing deicing fluid/air onto the aircraft as it approaches the units. Each unit further has respective nozzles oriented in an opposite direction for dispensing anti-icing fluid/air onto the aircraft as the aircraft moves away from the units. The apparatus is bi-directional so that the aircraft may approach the apparatus from either of two opposite directions. Means are provided for collecting and recycling the run-off of the deicing and anti-icing fluids, respectively.

18. Title: Airplane protective and maintenance system 

Document Type and Number: United States Patent 5161753

Link to this page: http://www.freepatentsonline.com/5161753.html
Abstract: System for applying compounds protective against ice formation on airplanes and for also cleaning and washing at respective first and second locations of at least one unitary covered structure. The unitary covered structure can be at least seasonally, or more often as requirements dictate, shuttled between a location immediately adjacent the clear zone of a runway for cold weather, or storm, operations and a location remote from said clear zone for washing in warm weather operations. Both positions of the covered structure have dedicated supply and drainage system for the fluids supplied at each position. Several unitary covered structures of various dimensions at several locations adjacent to the clear zone of a runway are also shown.

19. Title: Methodology and apparatus for forced air aircraft deicing 

Document Type and Number: United States Patent 5244168

Link to this page: http://www.freepatentsonline.com/5244168.html
Abstract: The use of potentially toxic deicing fluids can be substantially reduced, sometimes by as much as an order of magnitude, by selectively providing air entrained deicing fluid in a air jet or blast. The delivery parameters, e.g. the flow rate of deicing fluid and the entraining air are adjusted according to the specific snow or icing conditions on the aircraft surface on each application. A choice of deicing fluids are available, typically Type I and Type II deicing fluids. Deicing fluids may be heated or unheated as determined by the operator choice according to icing conditions. The type and amount of fluid is mixed within a mixing nozzle attached to a depending operator bucket connected to a boom on a mobile vehicle. The flow rate and pressure of heated or unheated pressurized air mixed with the deicing fluid is also adjusted according to icing conditions. The air entrained deicing fluid is then applied to the aircraft surface according to any one of a plurality of spray patterns determined according to icing conditions. The same or a separate nozzle is also employed to apply a fine atomizing mist of Type II fluid to the clean surface of the aircraft for anti-icing after a deicing treatment.

20. Title: Deicing or antiicing fluids for aircraft 

Document Type and Number: United States Patent 5334323 

Link to this page: http://www.freepatentsonline.com/5334323.html
Abstract: Deicing/antiicing fluids for aircraft which contain essentially glycols, crosslinked polyacrylic acid, a nonionic surfactant based on alkoxylated C.sub.10 -C.sub.20 alcohols, corrosion inhibitors, a mixture of NaOH and KOH, an antioxidant and water, reduce the loss of lift by having improved runoff characteristics from the wings while giving a refreeze holdover time of not less than 30 minutes.

21. Title: System for deicing airplanes 

Document Type and Number: United States Patent 5354014 

Link to this page: http://www.freepatentsonline.com/5354014.html
Abstract: A system for deicing aircraft in a deicing area includes a first recessed storage area located substantially below ground level on a first side of the deicing area. A first spraying boom, having at least one boom section, is used to apply deicing solution to surfaces of aircraft. A first spray nozzle, for applying deicing solution to surfaces of aircraft, is supported by the first spraying boom. The first spraying boom may be raised out of the first recessed storage area when an aircraft needs deicing and lowered into the first recessed storage area for storage when aircraft deicing is complete.

22. Title: Method and apparatus for remote detection and thickness measurement of ice or liquid layer 

Document Type and Number: United States Patent 5400144

Link to this page: http://www.freepatentsonline.com/5400144.html
Abstract: There is described a method and apparatus for detection and thickness evaluation of a buildup of ice or liquid on a solid surface, especially on a body of an aircraft. The apparatus comprises a source of a narrow beam of radiation and a means for remote evaluation of the size of a luminous area created on the solid surface by the beam. The method of the invention involves measuring the size of the luminous area and determining the thickness of any built-up layer, if sufficiently transparent, using a formula which uses the dependency of the size of the luminous are on the thickness of the layer and the refraction index of the medium. Differentiation between ice and a liquid is possible by evaluating regularity of illumination of the luminous area.

23. Title: Method of, and apparatus for, deicing an aircraft by infrared radiation 

Document Type and Number: United States Patent 5417389 

Link to this page: http://www.freepatentsonline.com/5417389.html
Abstract: An improved apparatus (11) for emitting infrared radiation of a desired wavelength includes a primary surface (35); a burner (24) for raising the temperature of the primary surface so as to cause the primary surface to emit infrared radiation of a first wavelength; a secondary surface (26) surrounding the primary surface in spaced relation thereto and arranged to be heated by infrared radiation emitted by the first surface and for emitting infrared radiation of a second wavelength toward the object; and an actuator (28) for selectively varying the spacing between the primary and secondary surfaces so that infrared radiation emitted by the secondary surface will be at a desired wavelength and will be focused; whereby the apparatus will emit infrared radiation of a desired wavelength toward the object. The improved apparatus may be used in a method of deicing a portion of an aircraft, which includes the steps of: providing a structure (10) having an infrared heater (23); moving an aircraft relative to the structure to a position adjacent the heater; operating the heater so as to emit radiation toward the object; and controlling the wavelength of radiation emitted by the heater; thereby to melt snow and ice from the aircraft portion.

24. Title: Aircraft deicing apparatus 

Document Type and Number: United States Patent 5458299 

Link to this page: http://www.freepatentsonline.com/5458299.html
Abstract: An apparatus is provided for chemically deicing aircraft on the taxiway. The apparatus includes a series of nozzles to dispense deicing solution onto the wings of an aircraft, and utilizes photoelectric sensors to detect when the nozzles are appropriately positioned to dispense the deicing solution, thereby conserving deicing solution. Recycling means are provided to collect, purify and concentrate used deicing solution for further use. The apparatus is further provided with extendable telescoping lift cylinders and rotating delivery arms from which the nozzles depend, thereby allowing the device to accommodate aircraft of different dimensions and design.

25. Title: Icing detector for aircraft surfaces 

Document Type and Number: United States Patent 5484121 

Link to this page: http://www.freepatentsonline.com/5484121.html
Abstract: A safety system for detecting ice on the external surfaces of aircraft that are awaiting take-off from airports is disclosed. Multiple optical sensors mounted flush with the craft skin emit coded radiation signals away from the craft's skin. If a layer of ice is present on a sensor, light is reflected back to a corresponding detector, generating an electrical signal. Reflection from water or antifreeze or from environmental or endogenous noise yield distorted signals that are rejected by the code-reading circuitry. Relevant signals are sent to the cockpit, where the location of the ice on the aircraft is displayed for the crew, as well as to the airport tower via standard communication link, and to the flight data recorder. The invention assures that ice is detected at all critical times while the craft proceeds from the terminal to when it is airborne. Visual and audible alarms inform the pilot if unacceptable conditions prevail.

26. Title: Ice detector and deicing fluid effectiveness monitoring system 

Document Type and Number: United States Patent 5523959 

Link to this page: http://www.freepatentsonline.com/5523959.html 

Abstract: An ice detector and deicing fluid effectiveness monitoring system for an aircraft is disclosed. The ice detection portion is particularly suited for use in flight to notify the flight crew of an accumulation of ice on an aircraft lifting and control surfaces, or helicopter rotors, whereas the deicing fluid effectiveness monitoring portion is particularly suited for use on the ground to notify the flight crew of the possible loss of the effectiveness of the deicing fluid. The ice detection portion comprises a temperature sensor and a parallel arrangement of electrodes whose coefficient of coupling is indicative of the formation of the ice, as well as the thickness of the formed ice. The fluid effectiveness monitoring portion comprises a temperature sensor and an ionic-conduction cell array that measures the conductivity of the deicing fluid which is indicative of its concentration and, thus, its freezing point. By measuring the temperature and having knowledge of the freezing point of the deicing fluid, the fluid effectiveness monitoring portion predicts when the deicing fluid may lose its effectiveness because its freezing point may correspond to the temperature of the ambient.

27. Title: Recovery of spent deicing fluid 

Document Type and Number: United States Patent 5552023 

Link to this page: http://www.freepatentsonline.com/5552023.html
Abstract: Recovery of ethylene glycol from dilute aqueous solutions is accomplished by passing the solution over the surface of a porous hydrophobic membrane capable of passing water vapor but not liquid water. The pressure and temperature provide a positive driving force for the movement of water vapor through the membrane to the opposite face where it is removed by condensation or a stream of gas or liquid. Preliminary concentration of the aqueous solutions may be provided by use of reverse osmosis membrane. The method is useful in the reclamation of spent deicing fluid.

28. Title: Ice monitoring and detection system 

Document Type and Number: United States Patent 5557261 

Link to this page: http://www.freepatentsonline.com/5557261.html
Abstract:An ice monitoring and detection system for determining the presence and thickness of ice on a surface is provided. The system includes an imaging device which includes at least one lens for providing image signals of the surface. The imaging device is operable in a predetermined portion of the electromagnetic spectrum. Image signals from the surface are polarized into discrete polarization changes responsive to the camera receiving image signals proportional to amplitude modulated signals generated by the presence of ice. A processor is provided for converting the modulated signals into discrete polarization changes and for obtaining the difference between the discrete polarization changes which is proportional to the amount of ice on the surface. An indication device provides an output corresponding to the difference between the discrete polarization changes. The difference is indicative of the presence and amount of ice on said surface.

29. Title: Infrared deicers for aircraft positioned on a taxiway and methods for using same 
Document Type and Number: United States Patent 5597140 

Link to this page: http://www.freepatentsonline.com/5597140.html
Abstract: An apparatus for deicing an aircraft is defined by an insulated shelter being a size capable of enclosing an aircraft. The shelter is positioned on a deicing surface that absorbs heat from means such as electrical filaments or heated pipes within the deicing surface or through the application of infrared radiation onto the deicing surface. In turn, the deicing surface radiates heat into the air within the shelter. Once an aircraft is enclosed within the shelter, infrared radiation is applied to a portion of the exterior surface of the aircraft. The combination of the infrared radiation and the heat radiating from the deicing surface rapidly deices and substantially dries the exterior surface of the aircraft. The exterior of the aircraft is subsequently heated to a sufficiently high temperature that ice will not reform on the aircraft prior to take off. 

30. Title: Electrothermal deicing system 

Document Type and Number: United States Patent 5657951 

Link to this page: http://www.freepatentsonline.com/5657951.html 

Abstract: A deicing system is provided including a de-icer attached to an aircraft structural member subjected to an impinging airstream during flight, the airstream passing over the structural member in a fore to aft direction. The deicer has a primary heater element disposed beneath a primary shedding zone upon which ice accumulates during flight, the primary heater element being configured to heat the primary shedding zone upon application of an electrical potential across the primary heater element, and a secondary heater element disposed beneath a secondary shedding zone upon which ice accumulates during flight, the secondary heater element being configured to heat the secondary shedding zone upon application of an electrical potential across the secondary heater element, the secondary heater element being disposed immediately aft of the primary heater element. The deicing system also has a controller configured to heat the primary heating element for a period of time sufficient to induce ice to shed from the primary shedding zone, to subsequently allow the primary heating element to cool below freezing, and to subsequently heat the secondary heating element for a period of time sufficient to induce ice to shed from the secondary shedding zone. The invention reduces runback and refreeze in unheated areas.

31. Title: Aircraft deicing or anti-icing compositions 

Document Type and Number: United States Patent 5759436 

Link to this page: http://www.freepatentsonline.com/5759436.html 

Abstract: Aircraft deicing or antiicing compositions based on glycols and water consist essentially of: a) from 80 to 92% by weight of alkylene glycol having 2 or 3 carbon atoms, an oxyalkylene glycol having 4 to 6 carbon atoms, or mixtures thereof, b) from 0.05 to 1.0% by weight of at least one nonionic surfactant comprising alcohols having 10 to 20 carbon atoms alkoxylated with from 1 to 10 equivalents of ethylene oxide, propylene oxide or mixtures thereof, c) from 0.1 to 0.8% by weight of polymeric carboxylic acid having a molecular weight of from 1,000 to 10,000, d) from 0 to 1.5% by weight of ammonia or of a hydroxyalkylamine, e) from 0 to 1.5% by weight of a further surfactant, f) from 0.01 to 0.8% by weight of at least one corrosion inhibitor, and g) water as remainder.

32. Title: Environmentally benign anti-icing or deicing fluids 

Document Type and Number: United States Patent 5876621 

Link to this page: http://www.freepatentsonline.com/5876621.html 

Abstract: The present invention provides a deicing composition which is environmentally benign and a process for producing the composition from certain waste process streams.

33. Title: Deicing fluid recovery system especially adapted for aircraft deicing apparatus 

Document Type and Number: United States Patent 5904321 

Link to this page: http://www.freepatentsonline.com/5904321.html 

Abstract: A deicing fluid recovery system for aircraft deicing apparatus includes a storage tank from which a deicing fluid/water deicing mixture is pumped through a line heater to a deicing fluid distribution and collection zone for application to the wings and fuselage of aircraft. Expended deicing fluid is collected in a drainage system incorporated into a concrete or asphalt pad and directed to a sump. Upon accumulation of a sufficient quantity, the diluted used deicing fluid is pumped to a sludge tank. Solids and free water are separated by settling and filtration processes in the sludge tank. The filtered deicing fluid mixture is heated through sequential heat exchangers and directed to a regenerator. The deicing fluid mixture is leaned by a dehydration process in the regenerator in which the mixture is heated and compressed air is injected to exhaust water from a stripping column. The lean deicing fluid flows over an overflow weir into an accumulator. The heated and leaned deicing fluid mixture then is passed back through the sequential heat exchangers, as a heat source, and pumped back into the storage tank for subsequent reuse.

34. Title: Aircraft ice detecting system 

Document Type and Number: United States Patent 5921501 

Link to this page: http://www.freepatentsonline.com/5921501.html 

Abstract: In a method of detecting ice on surfaces of an aircraft, a surface of an aircraft is scanned with laser light operating at different wavelength regions in a manner whereby the surface scatters the laser light. Laser light scattered from the surface is detected. Radiation outside the wavelength bands of interest is removed prior to detection. The detected, filtered, scattered laser light is processed to reconstruct images of the surface, thereby indicating areas of ice and water on the surface. The processing takes into account the directions of scanned continuous wattage laser beams relative to the surface, laser beam geometry factors due to changing distance between the laser beams and the surface while scanning, relative signal levels, normalizations and returns from other detectors. The material of the windows of the aircraft blocks the laser beam and any stray laser light. Also, the windows of the aircraft could be treated to block the laser beam and the laser light. Areas of ice and water on the surface indicated by the processing are visually displayed.

35. Title: Deicing and anti-icing concentrated composition for aircraft 

Document Type and Number: United States Patent 5935488 

Link to this page: http://www.freepatentsonline.com/5935488.html 

Abstract: A concentrated deicing and anti-icing composition which is diluted and is primarily used for aircraft surfaces being a mixture including a deicing and anti-icing base compound being propylene glycol and/or ethylene glycol in the overall range of 78.0% to 95.0% by weight of the deicing and anti-icing composition. A diluent is included in the form of water for use as a carrier fluid of the glycol in the overall range of 5.0% to 22.0% by weight of the deicing and anti-icing composition. A first nonionic surfactant agent is included having an HLB in the overall range of 4 to 17; and used in a weight proportion where the overall range is 1 ppm to 0.5% by weight of the deicing and anti-icing composition. A second nonionic surfactant agent is included having an HLB in the overall range of 5 to 18; and used in a weight proportion where the overall range is 1 ppm to 0.5% by weight of the deicing and anti-icing composition. The second nonionic surfactant agent has an HLB at least two (2) units higher than the first nonionic surfactant agent. An emulsifier is included in the form of a polycarboxylate compound being in the overall range of 1 ppm to 0.5% by weight of the deicing and anti-icing composition. A pH control agent maintains the pH of the deicing and anti-icing composition between a 6 and 10 value; and used in a weight proportion where the overall range is 1 ppm to 1.0% by weight of the deicing and anti-icing composition.

36. Title: Blower for deicing aircraft 

Document Type and Number: United States Patent 5950324 

Link to this page: http://www.freepatentsonline.com/5950324.html
Abstract: The assembly includes a plurality of flexible and inflatable bags 43, 44, 45, 46, 47, 48, 56 and 58, each having a rectangular cross section with an open end for receiving air from various ducts 30, 32, 34, 36, 38, 40, 62 and 66, and extending vertically to a nozzle end 52. A plurality of first starboard bags 43 overlap a plurality of second starboard bags 44 in the horizontal direction and a plurality of first port bags 46 overlap a plurality of second port bags 47 in the horizontal direction. Also, the second starboard 44 and port 47 bags are spaced downstream from the first 43 starboard and port 46 bags. The nozzles 52 of the first starboard bags 43 are disposed in a first horizontal V.sub.a. -shape in relationship with the first port bags 46 to direct the emitting air in the emitting planes rearwardly and outwardly on each side of the aircraft 10 to move deicing material outwardly and rearwardly over the wings 12 and 14 and the nozzles 52 of the second starboard 44 and port 47 bags are disposed in a second horizontal V.sub.b -shape with each other to direct the emitting air in the emitting planes rearwardly and outwardly from the aircraft 10 to move deicing material outwardly and rearwardly over the wings from the first starboard 43 and port 46 bags. Three third starboard bags 45 are aligned horizontally with three third port bags 48 and downstream of the second starboard 44 and port 47 bags. A plurality of starboard 56 and port 58 are disposed close together for removing deicing material from the horizontal stabilizer of the aircraft.

37. Title: Apparatus and method for deicing aircraft 

Document Type and Number: United States Patent 6029934 

Link to this page: http://www.freepatentsonline.com/6029934.html 

Abstract: An apparatus for deicing aircraft includes a vehicle frame, such as part of a truck, and a boom having one end mounted on the vehicle frame and a free end. A compressor unit is supported by the boom and includes a motor having an output and a centrifugal compressor operatively connected to the motor output. A deicer air jet nozzle is located at the boom and operatively coupled to the air outlet of the centrifugal compressor for receiving air and discharging the air for a deicer application.

38. Title: Method of deicing an aircraft 

Document Type and Number: United States Patent 6038781 

Link to this page: http://www.freepatentsonline.com/6038781.html 

Abstract: The assembly includes a plurality of flexible and inflatable bags 43, 44, 45, 46, 47, 48, 56 and 58, each having a rectangular cross section with an open end for receiving air from various ducts 30, 32, 34, 36, 38, 40, 62 and 66, and extending vertically to a nozzle end 52. A plurality of first starboard bags 43 overlap a plurality of second starboard bags 44 in the horizontal direction and a plurality of first port bags 46 overlap a plurality of second port bags 47 in the horizontal direction. Also, the second starboard 44 and port 47 bags are spaced downstream from the first 43 starboard and port 46 bags. The nozzles 52 of the first starboard bags 43 are disposed in a first horizontal V.sub.a. -shape in relationship with the first port bags 46 to direct the emitting air in the emitting planes rearwardly and outwardly on each side of the aircraft 10 to move deicing material outwardly and rearwardly over the wings 12 and 14 and the nozzles 52 of the second starboard 44 and port 47 bags are disposed in a second horizontal V.sub.b -shape with each other to direct the emitting air in the emitting planes rearwardly and outwardly from the aircraft 10 to move deicing material outwardly and rearwardly over the wings from the first starboard 43 and port 46 bags. Three third starboard bags 45 are aligned horizontally with three third port bags 48 and downstream of the second starboard 44 and port 47 bags. A plurality of starboard 56 and port 58 are disposed close together for removing deicing material from the horizontal stabilizer of the aircraft.

39. Title: Optical device for the detection of icing conditions on aircraft 

Document Type and Number: United States Patent 6091335 

Link to this page: http://www.freepatentsonline.com/6091335.html 

Abstract: An optical device on board an aircraft for detecting icing conditions including an optical beam emitter to create at least one illuminated external volume of measurement through which there circulates a flow of air charged with water particles; a collector optical system for the collection of at least a part of the light beam back-scattered by the water particles (the external volume of measurement being located on the optical axis of said collector optical system); a photodetector for detecting back-scattered optical beams; a signal processor for processing the signal delivered by the photodetector to compute the severity of the icing conditions; an information provider for providing information on the calculated severity of the icing conditions. Advantageously, the optical means for the differentiation of device includes a differentiation for differentiating between liquid water particles and solid water particles, based on analysis of the polarization.

40. Title: Infrared deicing system for aircraft 

Document Type and Number: United States Patent 6092765 

Link to this page: http://www.freepatentsonline.com/6092765.html 

Abstract: Flameless infrared catalytic heater units are mounted in a generally wing-shaped carrier for positioning above surfaces of an aircraft. The carrier is attached to a boom end extending from a truck or other suitable self-propelled ground equipment. A temperature sensor bounces an infrared signal off the aircraft surface and inputs the skin temperature into a micro-controller regulating the output of the infrared heater units. The micro controller maintains a desired safe skin temperature sufficient to melt ice and snow from the aircraft surfaces without blistering the paint or raising concern about temperatures within fuel tanks. The catalytic heater units use inexpensive natural gas or propane. Use of this system substitutes for expensive and hazardous ethylene glycol solutions heretofore sprayed over the aircraft.

41. Title: Onboard aircraft deicing using lasers 

Document Type and Number: United States Patent 6206325 

Link to this page: http://www.freepatentsonline.com/6206325.html 

Abstract: An aircraft deicing system is disclosed in which a laser beam generator is positioned on an aircraft, a beam of radiant energy is generated and directed toward the critical surfaces of the aircraft to create a footprint upon the surface of the aircraft, and the beam is manipulated so that the footprint is moved about the aircraft surface for removing ice, snow or water from the critical aircraft surfaces. One or more laser beam generators are preferably disposed remotely from the area to be de-iced, and the beams are preferably reflected from one or more mirrors so that the mirrors may be adjusted to enable the beams to illuminate the critical surfaces of the aircraft. The laser beams preferably have a wavelength that is preferentially reflected by the aircraft surface and absorbed by ice, snow and water, so that the beam heats and removes ice, snow and water from the aircraft surface as the beam's footprint is moved thereabouts.

42. Title: Microwave deicing system for aircrafts 

Document Type and Number: United States Patent 6207940 

Link to this page: http://www.freepatentsonline.com/6207940.html 

Abstract: In a deicing system for preventing the formation of ice on, or for deicing, icing-prone areas of an airplane, the icing-prone areas include dielectric composite structural materials, which are highly permeable for electromagnetic waves, and at least two microwave sources are provided and connected to microwave uncoupling areas disposed adjacent the icing-prone areas, and the microwave sources are interconnected by redundant switchable microwave guides permitting bridging of a microwave source in case of failure of such microwave source.

43. Title: Hybrid deicing system and method of operation 

Document Type and Number: United States Patent 6360992 

Link to this page: http://www.freepatentsonline.com/6360992.html 

Abstract: A hybrid deicing system for deicing ice or snow covered surfaces comprises a source of pressurized air and a source of pressurized deicing fluid. A nozzle assembly receives the pressurized air and the pressurized deicing fluid at a forward position, a middle position or a rearward position of the nozzle assembly. The nozzle assembly discharges the pressurized deicing fluid and pressurized air as a first independent stream within a second independent stream.

44. Title: Apparatus and method for deicing aircraft using compact, lightweight air source 

Document Type and Number: United States Patent 6547187 

Link to this page: http://www.freepatentsonline.com/6547187.html 

Abstract: The present invention is directed to a system and method for deicing, equipment, particularly aircraft. In one embodiment, the system of the present invention may comprise a vehicle frame; a boom having a first end mounted on the vehicle frame and a free end; a lightweight air source disposed above the first end of the boom; and a deicer air jet nozzle located at the boom and operatively coupled to the air source for receiving air and discharging the air for a deicer application, wherein the lightweight air source is located proximate to the deicer air jet nozzle.

45. Title: Apparatus for deicing aircraft 

Document Type and Number: United States Patent 6616102 

Link to this page: http://www.freepatentsonline.com/6616102.html 

Abstract: An apparatus is described for deicing an aircraft in one pass of the aircraft through the apparatus with the apparatus including a pair of spaced-apart deicing devices. Each of the deicing devices comprises a vertically disposed support tower having an upstanding boom pedestal rotatably mounted on the upper end thereof. An elongated, telescopic boom assembly is pivotally mounted on the pedestal for selective extension and retraction with respect thereto. An elongated support is pivotally mounted on the outer end of the boom assembly and has an operator's cab selectively movably mounted thereon. Spray nozzles are mounted on the operator's cab to enable the operator to spray deicing fluid onto the aircraft.

46. Title: System and method for an electrical deicing coating 

Document Type and Number: United States Patent 6832742 

Link to this page: http://www.freepatentsonline.com/6832742.html 

Abstract: A system for modifying ice adhesion strength of ice adhered to an object comprises a composite coating containing wire electrodes covering the surface to be protected. In one embodiment, a composite coating contains electrode wires and insulator fibers. The composite coating is applied to the surface of an object on which the ice adhesion strength is to be modified. The electrode wires are connected to a dc bias source, and they function as cathodes and anodes alternately. The source generates a DC bias to an interface between the ice and the surface when the ice completes the circuit between anode and cathode wires. In another embodiment, a wire mesh is disposed on an electrically conductive surface of the object an opposing DC biases are applied to the mesh and the surface. In another embodiment, the coating has anode and cathode wires woven by insulator fibers as a composite cloth applied to the surface to protect the surface from ice.

47. Title: Environmentally benign anti-icing or deicing fluids employing triglyceride processing by-products 

Document Type and Number: United States Patent 6890451 

Link to this page: http://www.freepatentsonline.com/6890451.html 

Abstract: Deicing compositions comprised of glycerol-containing by-products of triglyceride processing processes are disclosed.

48. Title: Environmentally compatible defrosting and antifreeze agents for aeroplanes 

Document Type and Number: United States Patent 6921495 

Link to this page: http://www.freepatentsonline.com/6921495.html 

Abstract: The invention relates to a deicing or anti-icing composition comprising at least 0.01 to 0.5% wt of at least one alkali metal salt of polyaspartic or polyglutamic acids or a mixture thereof, having a total molecular weight of 5,000 to 50,000 g/mole as a flame retardant. The invention also relates to a method for deicing or preventing the formation of ice on a substrate by applying a composition to the substrate, wherein the composition comprises a flame retardant comprising alkali metal salts of polyaspartic or polyglutamic acids, or a mixture thereof, having a total molecular weight of between 5,000 and 50,000 g/mole, in proportions of 0.01 to 0.5 wt % in relation to the deicing or anti-icing composition. A method of making a deicing or anti-icing composition having a reduced electrochemical activity is also disclosed.

49. Title: Deicing/anti-icing fluids 

Document Type and Number: United States Patent 7105105 

Link to this page: http://www.freepatentsonline.com/7105105.html 

Abstract: A nontoxic deicing/anti-icing fluid includes a freezing point depressant selected from short chain polyols having 3 to 5 carbons atoms, and mixtures thereof, a wetting agent, an antioxidant/preservative, and water. The fluid has an LD.sub.50 greater than about 10,000 mg/L. Another deicing/anti-icing fluid includes the freezing point depressant, a vinylpyrrolidone polymer having a molecular weight between about 10,000 and about 700,000, and water. A runway deicing fluid includes glycerol, a buffer, an antioxidant/preservative, and water. Another deicing/anti-icing fluid includes a freezing point depressant having hydrophobic character, a wetting agent comprising an organophosphorus compound capable of producing an organic wettable surface, and water.

50. Title: Deicing information system 

Document Type and Number: United States Patent 7129846 

Link to this page: http://www.freepatentsonline.com/7129846.html 

Abstract: A deicing information system processes weather data indicating precipitation rate and temperature to determine a check time for a deicing fluid. The deicing fluid remains effective if applied after the check time, and the deicing fluid may not remain effective if applied before the check time. The deicing information system transfers the deicing information indicating the check time.

51. Title: Biobased deicing/anti-icing fluids 

Document Type and Number: United States Patent 7169321 

Link to this page: http://www.freepatentsonline.com/7169321.html 

Abstract: A nontoxic deicing/anti-icing fluid includes a biobased freezing point depressant, a surfactant, an antioxidant, and water. The fluid has an LD.sub.50 greater than about 10,000 mg/L. Another deicing/anti-icing fluid includes a biobased freezing point depressant, a vinylpyrrolidone polymer having a molecular weight between about 10,000 and about 700,000, and water. Another deicing/anti-icing fluid includes a biobased freezing point depressant, a nonionic surfactant selected from the polyoxyalkylene ethers, an antioxidant, and water. Another deicing/anti-icing fluid includes a biobased freezing point depressant, a surfactant, a food grade material that functions as an antioxidant, and water. A further deicing/anti-icing fluid includes a biobased freezing point depressant, a material that functions as both a buffer and a freezing point depressant, and water.

52. Title: Method and apparatus for deicing aircraft and other snow or ice covered surfaces 
Document Type and Number: United States Patent 20060107910 

Link to this page: http://www.freepatentsonline.com/20060107910.html
Abstract: Methods and devices for deicing aircraft and other snow or ice covered surfaces. The invention is based on warm moisture-laden air or steam that can be released over the surface to be thawed. The device consists of three components: a hot water or steam boiler with an associated pump; a plenum for heating and humidifying air; and a delivery unit or head that brings the moisture-laden air or steam into contact with the surface to be de-iced or thawed. Various delivery heads are also described.  (TEMPERED STEAM)

PAGE  

