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This invention relates to improvements in 
aerial bombs and the like, and more particularly 
in bombs of the type wherein the ?n structure is 
required to function as an antenna for radio all 
paratus incorporated in the bomb. 
The vibration of the ?n structure of a bomb 

when in flight has an appreciable effect upon the 
aerodynamic characteristics of the bomb. This 
effect is not necessarily consistent and introduces 
a potential source of error affecting bombing ac 
curacy. In bombs incorporating radio appa 
ratus of ‘which the ?n structure constitutes an 
antenna, the said vibration may additionally se 
riously interfere with this special function of the 
?n. 
A principal object of this invention is to pro 

vide a ?n structure constructed in a manner to 
avoid or to materially reduce the aforesaid unde 
sirable effects of fin vibration. 
To this end the invention contemplates maxi 

mal reduction of vibration in the ?n structure, 
and modi?cation of the character of residual vi 
bration, so as to substantially eliminate inter 
ference with ‘the normal functioning of the ?n 
structure in the respects noted. 
The invention resides further in certain struc 

tural details of an improving nature hereinafter 
deescribed and illustrated in the attached draw 
ings, wherein 

Fig. 1 is a View in perspective of a ?n struc 
ture made in accordance with the invention; 

Fig. 2 is a view of the ?n structure in a bomb 
assembly, the said structure being shown in cross 
section on a line corresponding to the line 2—2, 
Fig. l, and 

Fig. 3 is a sectional View on the line 3——3, 
Fig. 1. 
With reference to the drawings, which illus 

trate a preferred embodiment of the invention, 
the ?n structure basically is built on convention 
al lines. It comprises a main hub element i hav 
ing a conical skirt 2 which, in assembly, ?ts the 
coned extremity 3 of the bomb casing as shown 
in Fig. 2. The structure also includes a second 
ary hub element a, which in assembly, embraces 
a stud 5 at the outer end of a cylindrical exten 
sion 6 0f the casing 3, said extension constituting, 
in the present instance, a housing for the radio 
apparatus. The collar 1% is secured to the stud 5 
by means of the retaining nuts l—'l. Extending 
radially from the collar 4 in uniformly spaced re 
lation are four arms 8, the outer ends of the arms 
being attached to and supporting .a rectangular 
?n member 9. From each corner of the member 
9 a ?ange l I projects outwardly and radially with 
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respect to the common center line of the hub ele 
ments ‘1 and Il. The flanges H, which form ac 
tive elements of the ?n structure, extend from 
the outer edge It of the ?n member 9, i. e. that 
edge which, in assembly, is relatively remote to 
the bomb casing 3, to points beyond the proxi 
mate edge ill-a of said member, and the pro 
jecting' ends of the flanges H are united to the 
hub element l by means of struts it’. In the 
present instance, the struts l2 extend radially 
with respect to the common center line of the 
collars ! and t. This structure is made entirely 
of metal, and while it is designed speci?cally for 
use with bombs incorporating radio apparatus, it 
corresponds basically with conventional bomb 
?n structure. 

It has been proposed to reduce or to eliminate 
the objectionable vibration to which ?n struc 
tures of this general type are subject, by rein 
forcing or strengthening the structure by addi 
tional metal to the end of obtaining greater iin~ 
herent rigidity in the structure as a whole. At 
tempts to reduce vibration by this means have 
proven unsuccessful. In accordance with the 
present invention, each of the elements of the ?n 
structure which is subject to vibration is provided 
super?cially with one or more pads of a non 
metallic material such, for example, as wood, 
such pads preferably being attached at both 
faces of the element and being separated from 
the metallic surfaces by interposed pads of felt or 
like material. Thus, with reference to the 
drawings, each of the sides of the rectangular ?n 
member 9 is provided in the present instance 
with two sets of such pads, each set including a 
pair of non-metallic elements l3—i3, secured at 
the inner and outer faces respectively of the said 
sides, and two pads of felt l4 respectively inter 
posed between the elements It and the metal 
faces of the ?n. In the present instance the 
elements it and M are secured to the ?n struc 
ture by means of bolts l 5 which pass through the 
elements l3—l3 and M—l4 of the respective sets 
and through the metallic Wall of the member 9. 
The said bolts bind the elements it solidly 
against the felt pads l4 and compress the latter 
to a fraction of their normal thickness. In the 
present instance, the two sets of elements l3 and 
H3 which are applied, as described, to each of the 
sides of the ?n member 9, are arranged to afford 
an intervening space, and within these spaces the 
struts 8 are secured to the inner faces of the side 
walls. 
Each of the ?anges H is also provided with a 

' set of elements Ill-l6 and l'l—l1 corresponding 
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respectively to the elements I3 and M of the 
sets previously described and similarly secured to 
the opposite sides of the fins H by means of bolts 
l8. Since the ?n structure is to function as a 
radio antenna, it is desirable to electrically insu~ 
late the bolts 15 and 18 from the metallic ?n 
structure, and ‘to this end, and as shown in Fig, 
3, the ?ns are provided with insulating washers 
l9 through which the said bolts extend. 
A ?n structure constituted as described above 

- has been found relatively free from objectionable 
vibration. The reduction of vibration is due in 
part to the favorable stiffness-to-mass ratio ef— 
fected by addition to the metal ?n of the non 
metallic pad system which adds considerable 
stiffness With a disproportionately small increase 
in mass. Thus, applying the formula 

1 5 
Pa a 

wherein “1” represents resonant frequency, 3 
the stiffness factor, and “722” mass, it will be ap 
parent that the frequency of vibration will be in- 
creased. Reduction of vibrational amplitude 
also occurs by reason of vibration of the metal 
?n and of the attached pad system at different 
frequencies with resultant frictional cancella 
tion. This damping action involves both sliding 
and impact friction between the surfaces of the 
metal ?ns and the opposed felt surfaces of the 
pads. 

It is to be noted that the pad elements 53 are 
formed so as to provide a streamlined contour 
with respect to the normal direction of move 
ment in flight, and this streamlining is also pref 
erably extended to the struts 8 and I2. This is 
of advantage in reducing turbulence in the flow 
of air through and past the fin structure and is a 
further factor in eliminating variable conditions 
adversely affecting bombing accuracy. 
As previously set forth, wood has been found 

suitable for use in the pad elements i3, and 
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Woods of relatively great density, such as oak and 
gum, are desirable. Materials other than wood 
but having similar properties may be substituted. 
Commercial felts may be used in the pad ele 
ments M, and other padding materials such as 
resilient rubber may be used with success. 
There is considerable permissible latitude not 
only as to the compositions of the pad elements, 
but also in the form and relative disposition of 
the active elements of the ?n structure. 

I claim: 
In an aerial bomb of the type including radio 

apparatus, a ?n structure constituting an an 
tenna for said apparatus and comprising a plu 
rality of active ?n elements of thin metal, and 
vibration-inhibitin§-lr pads secured to the faces of 
said elements, said pads lending stiffness to the 
said elements and being composed ‘of wood hav 
ing a sti?ness—to-mass ratio substantially in ex 
cess of that of the metal of said ?n so as to in 
crease the stiffness-to-mass ratio of the com 
posite ?n element as a Whole. 

RICHARD A. BELL. 
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