
Aug. 31, 1943. J. GOODMAN 2,328,079 
MEANS FOR PREVENTING ICE FORMATION ON AIR-CRAFT WINGS 

Filed March 26, 194 

42 3. /7Zeyz727 
as 2. 4a62%z/e - 

  



Patented Aug. 31, 1943 2,328,079 

UNITED STATES PATENT OFFICE 
2,328,079 

MEANS FOR PREVENTTNG CE FORMATION 
ON AIRCRAFT WINGS 

Jack Goodman, Chicago, Ill. 
Application March 26, 1941, Serial No. 385,326 

(C. 244-134) 3 Claims. 
This invention relates to means for preventing 

the formation of ice on the leading edge of the 
Wing of aircraft such as, for instance, airplanes. 
One of the bothersome problems in aviation is 

the formation of ice at the leading edge of the 
wing of the plane. Such ice is formed by droplets 
of Super cooled water, in the atmosphere, striking 
the surface of the plane and instantly freezing 
On contact therewith. As the ice builds up on the 
leading edge of the wing, or corresponding part 
of the body of an airplane, the pressure of the air 
against the forwardly moving airplane surface 
tends to hold the ice in position so that the ice 
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builds up in thickness very very rapidly. One 
method of dealing with this problem is by provid 
ing inflatable and collapsible rubber tubes along 
the leading edge of the wing. The tubes are al 
ternately inflated and deflated to break the ice 
Coating which can than be swept away by the 
wind. Such method of preventing ice formation 
is sometimes satisfactory but not always so, and 
in many instances has exceedingly serious draw 
backs. 

It is one of the objects of the present invention 
to provide an apparatus which will utilize the 
heat of the exhaust gases of the engine for main 
taining the leading edge of the wing at a tem 
perature sufficiently elevated to prevent ice for 
mation. In accordance with the principles of the 
present invention the leading edge of the plane 
Wing is provided with a hollow scover or similar 
member which extends preferably the full length 
of the wing. This hollow cover strip is, in the 
preferred embodiment of the present invention, 
divided into a plurality of compartments. Each 
compartment receives hot engine exhaust gases 
to maintain the forward exposed surface of that 
compartment sufficiently warm to prevent con 
densation and freezing thereon of water globules 
from the surrounding atmosphere. The exhaust 
gases are moved through the hollow compart 
ment and then exhausted therefrom in a direc 
tion rearwardly along the wing Surface. This 
prevents ice formation immediately rearward of 
the cover strip. This de-icing or ice formation 
preventing strip may be applied to airplanes al 
ready made, in a simple and expedient manner. 
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The attainment of the above and further ob 
jects of the present invention will be apparent 
from the following specification taken in con 
junction with the accompanying drawing form 
ing a part thereof. 
In the drawing: 
Figure 1 is a fragmentary perspective view of 

an airplane, to the wings of which a de-icing 
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device of the present invention has been applied; 
Figure 2 is a fragmentary sectional view taken 

along the line 2-2 of Figure 1; 
Figure 3 is a rear view of the de-icing device 

with the back cover plate thereof removed, said 
view being taken along the dotted line 3-3 of 
Figure2; and 

Figure 4 is a sectional view taken along the 
line 4-4 of Figure 2. 

Reference may now be had more particularly 
to Figure 1. In this figure I have illustrated, dia 
grammatically, one conventional type of airplane 
having wings 2-3 of any preferred construc 

tion. A hollow boot or covering 4 of the present 
invention is applied to the leading edge of each 
wing. The boot extends the full length of the 
Wing to the very tip thereof. A similar boot or 
cover 4 is applied to the rudder and to other 
similar parts of the plane where ice may form. 
Figures 2, 3 and 4 illustrate the construction of 
the boot or cover. The boot comprises a front 
Semi-tubular sheet 8, which may be of any de 
sired curvature, preferably such curvature as 
offers the least impediment to airflow. The rear 
of the boot consists of three plate members O, 

and 2 which extend the full length of the 
boot, to-wit, the length of the airplane wing, and 
are secured to the airplane wing to secure the 
boot 4 to the wing. The plate members are weld 
ed or otherwise secured together so that there 
is no air- leakage at the joints between the 
plate if and the plates fo and f2. The plates fo, 

and 2 are secured in spaced relationship to 
the front semi-tubular sheet 8 by a number of 
plate-like vanes 4 and 6. The vanes 4 and 6 
are welded or otherwise secured to the plates fo 
and 2 at 8 and 9 and are secured to the front 
semi-tubular sheet 8 either at the points 20-20. 
or at the ends 2-2, or both, thus forming a 
rigid structure. Each plate 4 and f6 is of a 
generally triangular shape, the apex of which 
terminates at 20 and the base of which termi 
nates at 2. A series of plates 4 and a series 
of plates 6 are provided, together to extend the 
full length of the wing. Adjacent plates 4-4 
are Spaced apart by a space 24. A similar space 
is provided between adjacent plates f s. 
A number of pipes 30 extend lengthwise within 

the boot 4 and open at 3 into the various com 
partments formed between the plates 4 and the 
sheet 8 and between the plate 6 and the sheet 8. 
Exhaust engine gases are delivered through the 
tubes 30 to the outlets 3. Likewise exhaust . 
engine gases are delivered, as indicated by the 
arrow 33, into the space between adjacent tubes 



30 to fill the space between adjacent plates 4 and 
the adjacent plates 6. The exhaust gases escape 
at the periphery of the boot, indicated at 35 and 
36, and flow rearwardly along the upper and lower 
Wing surfaces. The hot exhaust gases thus keep 
the forward leading edge of the wing (which is 
the surface. 8) sufficiently warm to prevent con 
densation and freezing of water droplets from 
the atmosphere. Furthermore, the exhaust gases 
flow along the upper and lower wing surfaces and 
likewise prevent condensation and freezing of 
water droplets at the portions of the wing sur 
face adjacent the outlets of the exhaust gases. 
While I have herein spoken of using the heat 

of exhaust gases for warming the leading edges 
of the plane Wing, it is to be understood that any 
other available source of heat may be used. For 
instance, atmospheric air may be circulated 
around the engine, or through a radiator, where 
by it is heated by the engine, or by the hot water 
of the engine in the case of a Water cooled engine, 
and that hot air may then be blown through the 
covering or boot 4. Likewise, any other avail 
able Source of heat may be used. 
The plate-like vanes 4 and 6 which divide 

the boot or covering 4 into a number of compart 
ments are useful in that they prevent the concen 
tration of a major part of the heat at the part of 
the wing immediately adjacent the airplane body, 
with a resulting diminution of heat at the tips of 
the wings. By providing the vanes which divide 
the boot or covering into a number of compart 
ments, the hot gases are delivered into the de 
icing device at a plurality of places and flow 
therefrom out through the covering 4 at a plural 
ity of outlets. Otherwise the hot gases might be 
excessively cooled at the part of the boot adjacent 
the plane body, With a resulting shortage of heat 
by the time the gases reach the wing tips. The 
plates or Vanes 4 and 6 may be omitted, if 
desired, because even if they are omitted the 
plurality of inlets 3 which are spaced from one 
another lengthwise of the wing assure the deliv 
ery of hot gases, whether exhaust gases or heated 
air, into the Wing at a plurality of places spaced 
lengthwise thereof. This prevents any one part 
of the wing covering from receiving an excessive 
amount of heat at the expense of another part 
of the Wing. 

In compliance With the requirements of the 
patent Statutes I have here shown and described 
a preferred embodiment of my invention. It is, 
however, to be understood that the invention is 
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2,828,079 
principles of the invention. What I consider 
new and desire to secure by Letters Patent is: 

1. Means for inhibiting ice formation along the 
leading edge of an airplane wing which comprises, 
a boot covering the leading edge of the Wing and 
extending from the body of the plane to the tip 
of the wing but spaced from the wing to provide 
a space for heated gases, means within the boot 
and extending lengthwise of the Wing and having 
a plurality of gas outlets spaced from One another 
lengthwise of the Wing for delivering hot gases 
into the space between the boot and the leading 
edge of the Wing, and means within the boot 
dividing it into a plurality of separate Compart 
ments spaced from one another lengthwise of the 
wing and each compartment including a gas re 
ceiving inlet and a gas outlet. 

2. Means for inhibiting ice formation along the 
leading edge of an airplane Wing which comprises, 
a boot covering the leading edge of the wing and 
extending from the body of the plane to the tip 
of the wing but spaced from the Wing to provide 
a space for heated gases, means within the space 
and having a plurality of gas outlets Spaced from 
One another lengthwise of the Wing for delivering 
hot gases into the space between the boot and the 
leading edge of the wing, a plurality of gas dis 
charge outlets to the atmosphere at the trailing 
edge of the boot and Spaced from one another 
lengthwise of the Wing, and means within the boot 
dividing it into a plurality of compartments 
spaced from one another lengthwise of the Wing 
and each compartment including a gas receiving 
inlet and a gas discharging Outlet. 

3. Means for inhibiting ice formation along the 
leading edge of an airplane Wing which comprises, 
a boot covering the leading edge of the wing and 
extending from the body of the plane to the tip of 
the Wing but spaced from the Wing to provide a 
space for heated gases, means Within the boot 
dividing it into a plurality of compartments 
spaced from one another lengthwise of the wing 
and each compartment having an air outlet to 
the atmosphere on the trailing side of the foot, 
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not limited to the precise construction here 
shown, the same being merely illustrative of the 55 

the boot constituting one wall of each of said 
compartments So that heating of Said compart 
ments results in heating of the Outer Surface of 
the boot, and separate adjacent hot gas conveying 
conduits extending lengthwise of the boot to the 
respective compartments and delivering heated 
gases thereto So that the rupture of any com 
partment Wall and an associated conduit does 
not disable the delivery of hot gases to all of the 
remaining compartments. 

JACK GOODMAN. 


