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This invention relates to the cooling of de 
vices such as rockets, rocket craft and projec 
tiles which are caused to travel through the at 
mosphere at very high rates of speed. It is 
found that the speeds now used for such devices 
cause an extreme rise in temperature due to 
friction. The temperatures thus produced may 
even be above the melting point of any available 
metal or other material which is suitable for use 
in the outer casings of such projected devices. 

It iS the general object of the present inven 
tion to provide means for effectively cooling the 
outer surface of a projected device, even when 
traveling at excessive speed. 
To the accomplishment of this general object, 

improved constructions have been developed by 
which water or other suitable liquid coolant may 
be supplied to the outer surface of the projected 
device in such manner that it will form a pro 
tecting ?lm which is continuously replenished. 
The invention further relates to arrangements 

and combinations of parts which will be here 
inafter described and more particularly pointed 
out in the appended claims. 

Preferred forms of the invention are shown in 
the drawings, in which 

Fig. l is a partial sectional elevation of the 
front portion of a projected device; 

Fig. 2 is an enlarged detail section of the ex 
treme front end of said device; 

Fig. 3 is a view similar to Fig. 2 butshowing 
a modi?ed construction; 

Fig. 4 is a fragmentary sectional view of a por 
tion of the side wall of the projected device and 
showing a further modi?cation; 

Figs. 5 and 6 are fragmentary perspective 
views, partly in section and showing additional 
modi?ed side wall spray constructions; 

Fig. 7 is an enlarged sectional detail of cer 
tain parts shown in Fig. 6; 
Fig. 3 is a sectional elevation of the front end 

of a projected device and showing an additional 
modi?ed spraying construction; and 

Fig. 9 is an enlarged sectional detail of a fur, 
ther modi?cation of the construction shown in 
Fig. 8. 

Referring to Figs. 1 and 2, a portion of a pro 
jected device D is shown in section, with a front 
end member ill and with a side casing ii. A 
feed pipe l2 extends axially toward the front end - 
of the device D and receives water or some other 
liquid coolant under pressure from any suitable 
supply. 
A tube Zil extends from the pipe l2 to an axial 

opening 2| at the nose of the end member ll). 
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Liquid ejected through the tube 20 and opening 
2| spreads over the outer surface of the end por- 
tion In and forms a protective ?lm therefor. ' 
Branch pipes 24, 25, 26 and 2'! connect the 

feed pipe l2 to an annular series of rearwardly 
directed outlets 30, through which jets of water 
may be sprayed over the outer surface of the eas 
ing H in the front and middle portions of the 
device D. 
The entire front surface of the projected de 

vice is thus provided with a protecting ?lm of 
water or other liquid coolant, which is continu 
ously renewed and which effectively prevents ex 
cessive rise in temperature. 

In the construction shown in Fig. 3, the open 
ing 32 at the front of the projected device D’ is _ 
provided with an axial spreader 33 which directs 
the coolant rearward over the end portion of the 
casing and which also protects the open front end 
of the axial tube 34 from excessive direct atmos 
pheric pressure at high speed. 
In the construction shown in Fig. 4, branch 

pipes 36 corresponding to the pipes 24 to 2l pre 
viously described connect direct with rearwardly 
tangential spray openings 38, this construction 
being somewhat simpler than that shown in 
Fig. 1. 
In the construction shown in Fig. 5, one or more 

branch pipes 40 connect with an annular casing 
4| which encloses a distributing recess 42. The 
casing 44 of the projected device D2 has an annu 
lar slot 45 through which the liquid coolant is dis 
tributed rearward over the outer surface of the 
casing 44. 
In the construction shown in Fig. 6, one or more 

branch pipes 50 connect into an annular casing 
5| providing a recess 52 to receive the liquid cool~ 
ant and from which recess the coolant is sprayed 
through tangential openings 53 (Fig. 7). The 
outer surface of the device D3 is thus effectively 
cooled. 
In Fig. 8, the projected device, such as a pro 

jectile D4, is provided with a front end portion or 
nose 60 formed of porous material. An inner cas 
ing member 6| encloses a chamber 62 to which 
liquid coolant under pressure is supplied through 
a pipe 63. As the coolant is maintained under 
pressure, it makes its way outward through the 
porous material of the nose 60 and forms a ?lm 
on the outer surface, as in the constructions pre 
viously described. 
A slight modi?cation of this latter construction 

is shown in Fig. 9, in which the porous material 
60a is provided in its outer surface with tangential 
recesses 10 which are directed rearwardly and 
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which assist in quickly forming a protective ?lm. 
With all forms of the invention, effective cool 

ing by a protecting outer ?lm is attained by very 
simple and effective constructions. 
Having been thus described, the invention is not 

to be limited to the details herein disclosed, other 
wise than as set forth in the claims, but what is 
claimed is: 

1. In a projected device having an enclosing 
casing, means for cooling said casing comprising 
a porous wall forming the nose portion of said 
casing, and means to supply a liquid coolant under 
pressure to the inner face of said porous wall and 
to force said coolant through said wall to form a 
protective ?lm on the outer face thereof and on 
said casing. 

2. The combination in a projected device as set 
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forth in claim 1, in which the outer face of said 
porous wall is provided with a plurality of rear 
wardly tangential recesses from which the coolant 
is sprayed over said wall and easing. 

ESTHER C. GODDARD, 
Executrizz: of the Last Will and Testament of 
Robert H. Goddard, Deceased. 
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