
2,996,012 Aug. 15, 1961 R. B. BUTLER 

ROTATING BAND AND SEAT THEREFOR 

Filed NOV. 17, 1955 

w 61 
n GE 

INVENTOR 

REX B. BUTLER 



United States Patent ??ce 2,996,012 
Patented Aug. 15, 1961 

1 

2,996,012 
ROTATING BAND SEAT THEREFOR_ 

Rex B. Butler, ‘Dahlgren, Va., assignor to the United 
States of America ‘as represented by the Secretary of 
the Navy 

Filed Nov. 17, 1955, Ser. No. 547,587 
1 Claim. (Cl. 102-93) 

(Granted under Title '35, U.S. Code (1952), see. 266) 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of American for governmental purposes without the pay 
ment of any royalties thereon or therefor. 

This invention relates to projectiles and more particu 
larly to an improved rotating band with complementary 
seating means for high velocity projectiles. 

In the past it has been the practice to utilize metallic 
rotating bands such as copper etc. which are positioned 
in annular grooves on the periphery of the projectile. The 
function of such a band is to impart the necessary rota 
tion to the projectile through a biting cooperation with 
the barrel ri?ing and also to provide a sealing action 
between the projectile and the interior of the barrel to 
~prevent bypass or escape of the gun gases. 

While the conventional metallic bands have proved 
adequate when used with projectiles ?red from the older 
relatively low velocity type of gun, it has been found 
however, that they do not perform satisfactorily with 
projectiles of the latest type of guns wherein such pro 
jectiles are design to travel at extremely high velocities. 
Investigation has disclosed that when the conventional 
metallic bands are used on a high velocity projectile the 
band material has a tendency to melt during its travel 
along the bore due to the existing high gas pressures. 
This, of course, resulted in undesirable metallic deposits 
along the ri?ing. Moreover, an attendant chemical reac 
tion was also noted which damaged the bore to such 
an extent that it severely limited the number of rounds 
which could be ?red without extensive overhaul of the 
interior of the gun barrel. 

It is also generally recognized that the use of metallic 
rotating bands particularly copper bands, has always 
posed one basic problem even when such bands were 
utilized with the older relatively low velocity gun. That 
is, the degree of yieldability of a copper band under high 
radial pressure within the bore was less than that desired 
and consequently it was always necessary to thicken 
that portion of the projectile shell adjacent the band to 
assure against projectile failure. This resulted in added 
projectile weight and also limited the amount of material 
which could be carried therein. 

It has been ‘found that a rotating band composed of 
relatively freely yieldable plastic material which is seated 
on the projectile by a novel retaining arrangement elim 
inates these prior objections and ‘disadvantages. The 
plastic rotating band of the present invention is consider 
ably more elastic and yieldable than the conventional 
metal band, particularly the copper band, and as ‘such 
deforms or ?ows laterally quite readily when used on 
high velocity projectiles, thus providing an excellent seal 
ing and rotating action. Further, due to the increase in 
yieldability of the plastic band over those of the prior 
art the projectile shell can be made of lighter construction. 
While the present invention solves problems inherent 

in rotating bands on projectiles designed to travel at 
exceedingly high velocities, it is to be understood that 
the invention is equally well suited for service on the 
older or conventional type of relatively low velocity 
projectiles. 

Accordingly, an object of the present invention is to 
provide an improved projectile presenting a rotating band 
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2 
assembly which is capable of e?icient performance when. 
utilized with high ‘velocity projectiles. 

It is a further object of the invention to provide a rotate 
ing band with a cooperating retaining seat which is 
especially adapted for use on projectiles for high velocity 
guns wherein extremely large gas pressures and radial 
loads are inherently present. I 

Another aim is to present a projectile rotating band 
which is of su?‘icient hardness to eifectuate proper rota 
tion and sealing action without ?aking or melting and 
yet which will yield to such an extent as to eliminate 
the necessity for adjacent projectile shell supporting 
portions. 
A further purpose of the present invention is that of 

obtaining an improved rotating band assembly for high 
velocity projectiles, which assembly is readily and inex 
pensively produced and is securely seatable on the pro 
jectile in such a manner that it will be retained thereon 
throughout projectile travel. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: ‘ 

FIG. 1 is a longitudinal view of a projectile with parts 
shown broken away and shown in section for purposes 
of clarity, the projectile having a rotating band receiving 
portion at the rear thereof; ‘ 

FIG. 2 is an enlarged fragmentary sectional view of 
FIG. 1 showing details of the band receiving portion; 

FIG. 3 is an enlarged fragmentary sectional view of 
the rotating band secured within the band receiving por 
tion fabricated in accordance with the present invention; 

FIG. 4 is an enlarged perspective view of a segment 
of one of the rib members of FIG. 3 illustrating the 
various successive steps of the knurling operation; 

FIG. 5 is a plan view of portions of the rib members; 
and 

FIG. 6 is a side sectional view taken substantially along 
line 6—6 of FIG. 5. 

In FIG. 1 there is illustrated a projectile 8 having an 
annular rotating band receiving portion or recess 9 in 
the rear part of the projectile shell 12. The band receiv 
ing portion 9 when initially machined or formed com 
prises a plurality of longitudinally spaced annular rib 
or ridge members 14 which in turn establish grooves 11 
therebetween. By means of a knurling operation or other 
suitable process the ribs 14 are then knurled to produce 
V-shaped recesses or troughs 15 along their outer periph 
eral surfaces, the depth of said recesses being substan 
tially equal to the height of the rib members. During 
the knurling operation the metal is disposed in direc 
tions normal or transverse to the rib members; thereby 
creating the V-shaped recesses 15 and crests or points 16 
with forward and aft protrusions 17 which protrusions 
overhang the passages or grooves 11 between the rib 
members. 
The rotating band 10 may then be molded into place 

within the band receiving portion as shown in FIG. 3. 
As presently contemplated the band is composed of a 
relatively freely yieldable plastic material, either a thermo 
plastic or polyamide of which “nylon” has up to the 
present time proved to be quite satisfactory. 

It will thus be seen that following the knurling oper 
ation each rib comprises alternate V-shaped recesses or 
troughs with wedge-shaped key structures therebetween. 
These wedge-shaped key structures not only serve to 
retain the rotating band in place within the band receiv 
ing portion, but through means of a cam action they also 
tend to force .the band back into its seat when the band 
is subjected to an outward pressure moment during high 
rate of spin of the projectile. When the projectile is in 
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?ight and rotating at a high rate the inclined surfaces 
18' of the band tend to ride out and over the adjacent 
inclined surfaces 19 of the rib members 14. However, 
since the opposed surfaces 19 are inclined in'a converg 
ing pattern the band material within: each of the grooves 
is wedged together at the top portion of the groove and 
forced. or canmmed downward towards the bottom thereof. 

‘In addition to camming and’ locking action above 
mentioned the knurling of the rib members‘ also presents 
added‘ rib surface by virtue of the resulting crest and 
trough contour. This additional surface will of course 
materially increase the adhesive area and accordingly 
the holding power of the seating arrangement when the 
bandris molded into place. 7 - - ‘ Y - > 

Example 
. While the following dimensions ‘are in nowis'e to be 
considered as limiting they present an example‘ of one 
successfully tested embodiment of‘ the invention‘ used 
on a 3"/5O prmectnle: 

Numeral Des- Dimension Tolerance 
ignation (Fig. 2) 

30 60° +0°—4° 
31 . 03"R 
32 220" 
33 . 125” -|-. 000-. 005 
34 1. 25” :12. 010 
35 125” +. 000-. 005 
36 .070” +. 000—. 005 

, ‘Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
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teachings. It is therefore to be understood that Within 
the scope of the ‘appended claims the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
A projectile having an annular recessed portion dis 

posedv circumferentially thereof, an" annular ring of poly 
amicle material superimposed on said recessed portion, 
the recessed portion comprising a pluralityof spaced ribs, 
said ribs having knurled‘ outer bearing surfaces, said 
surfaces being formed of alternate crests and troughs in 
a thread-like arrangement, said crests being normal to the 
ribs and the depth of the troughs being substantially 
equal to but not more than the height of said ribs, each 
of said knurled ribs having a base portion and sides 
diverging from the outer limits of said base portion to 
thereby ‘form locking grooves between successive ribs. 
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