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The present invention relates to guided tactical missiles 
and, more particularly, to improvements in missile 
launching shoes which engage the launcher rails during 
the missile launching. The shoes support the missile on 
the launcher and guide the same along the rails until the 
missile becomes airborne. Launching shoes generally are 
welded or bolted on the missile frame. As the velocity of 
the missile increases, the drag of the launching shoes re 
duce the missile optimum velocity. 

Attempts have been made to overcome this shoe drag 
by separation of the shoes from the missile immediately 
upon launching of the missile. Explosive bolts have been 
used for this purpose. Such a shoe separation provision, 
however, has not been generally adopted because of the 
difficulty encountered in that the separated shoe often en 
gages and causes damage to the steering ?ns of the missile. 
Retractable launching shoes also have been proposed and 
which are designed to eliminate the shoe drag, the shoes 
fbeing retracted into the missile immediately after launch 
ing of the missile. The disadvantages of such retractable 
shoes, however, are that they require precision machinery 
of the parts, and the shoe retraction mechanism takes up 
considerable space inside the missile. Further, because 
of the complexity of such shoe retractable mechanism 
its operation under missile ?ring conditions is unreliable. 
The present invention provides a launching shoe of 

simpli?ed construction and which utilizes the air pres 
sure created by the velocity of the missile to rotate the 
shoes to a non-drag position. 

It is a principal object of this invention to provide a mis 
sile with launching shoes which are rotated by air pres 
sure whereby the shoe is pivoted from the launching posi 
tion into the missile. 

It is another object of this invention to provide a mis 
sile with launching shoes which are sel?aligning with the 
launcher rails. 

It is a further object of this invention to provide a 
smooth non-air drag surface on the missile at the shoe lo 
cations after launching and rotation of the shoe into the 
missile. 

Other and further objects and advantages of the inven 
tion will become apparent from the following description, 
taken in conjunction with the accompanying drawing in 
which: 
FIGURE 1 is a View in perspective illustrating a missile 

equipped with rotatable launching shoes constructed in 
accordance with this invention; 
FIGURE 2 is an enlarged fragmentary View in per 

spective of a launching shoe installed in a missile frame, 
the latter being shown partly broken away and in section, 
the launching shoe being illustrated in launching position; 
FIGURE 3 is a similar detail perspective view as in 

FIGURE 2, and showing the launching shoe in closed or 
missile ?ight position; 
FIGURE 4 is a schematic view of a launching shoe on 

reduced scale and illustrating the pivoting about of the 
shoe under the force acting thereon as indicated by the 
arrows; 
FIGURE 5 is a like view as in FIGURE 4 and showing 

a launching shoe rotated to its post launching position; 
and 
FIGURE 6 is a schematic view illustrating the con 

struction of the launching shoe which permits the shoe to 
self align with the launching rail. 
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‘Referring to the drawings in FIGURE 1 there is shown 
a tactical missile 10 equipped with rotatable launching 
shoes 12 and'13 which are constructed in accordance 
with this invention. The rotatable launching shoes com 
prise a launcher rail engaging portion 14 which is raised 
above the plane surface of the missile and is acted upon 
by air drag pressure during launching of the missile. The 
shoe surface diametrically opposite to the rail engaging 
portion comprises a smooth, even surface which upon, ro 
tation of the shoe to a post launching position presents 
a non-air drag shoe surface. This uppermost shoe por 
tion is contoured to match the surface of the missile and 
form an uninterrupted continuation thereof. 
Each of the launching shoes is provided with an in 

tegral base of like construction and which is pivotably 
mounted in the missile frame. The construction and op 
eration of the aft launching shoe 13 is similar to that 
of the forward shoe 12 and is not illustrated in detail. 

Launching shoe 12 is constructed, as illustrated in FIG 
URES 2 and 3, and comprises an integral base 15 which 
is rotatably mounted on a pivot shaft 16 suitably sup 
ported in the missile frame 18. A sleeve bearing 19 is 
provided for the shaft 16 to reduce friction. The in 
tegral base 15 of the launching shoe consists of a hollow, 
lightweight structure as shown. To permit the shoe and 
base structure to .pivot freely about the shaft .16, the 
structural weight of the shoe on integral base portion 
is balanced on the shaft 16. As shown, the shoe is rec 
tangular shaped and is constructed to comprise the dia 
metrically disposed radial surface 21 and 22 which are 
equidistant, as by a radius R, from the center of the 
pivot shaft 16. An opening 24 is provided in the 
missile frame 18 for accommodating the shoe, the length 
of the opening being approximately twice the length of 
R whereby the shoe may rotate or pivot about the shaft 
16 and ?t snugly in the opening 24. 
A smooth, air-friction drag free surface is thus pre 

sented by the launching shoe when it is pivoted to a post 
launching position and such as shown in FIGURE 3. 
To achieve this, the shoe base 15 comprises a lower or 
bottom radial surface portion 26 which approximates the 
same dimension as the opening 24 and snugly ?ts therein 
when the launching shoe is rotated to its post launching 
position. The curvature of the radial bottom surface 26 
conforms with and matches the contour of the outer adja 
cent su-rrounding surface of the missile frame as illus 
trated in FIGURE 3. To provide a freely rotatable shoe, 
the dimension L1, as depicted in FIGURE 4, and de?n 
ing the distance from the center of the pivot shaft 16 to 
the ouside surface of the missile, is made equal to L2 
which reperese-nts the distance from the shaft to the bot 
tom surface of the shoe. Arrows F in FIGURES 4 and 5 
indicate the air drag force acting on the launching shoe 
during ?ring of the missile and which tends to cause the 
shoe to rotate about the pivot shaft 16 from the position 
shown in FIGURE 2 to that depicted in FIGURE 3. 
To hold the launching shoe ?rmly in place during han 

dling and launching of the missile, or until the missile 
shoe is positioned on the launcher rail, an explosive bolt 
30 is provided, the same suitably inserted through the 
frame 18. Preferably the bolt is threaded into the radial 
subsurface portion 31 as shown in FIGURES 2 and 3. A 
battery or other suitable source of electricity is connected 
to the explosive change of the bolt for ?ring the same 
prior to or during launching operation. 

Self alignment of the shoe with the launcher rail, such 
as indicated schematically at 36 in FIGURE 6, is ob 
tained by providing a clearance 38 for the explosive bolt 
30. This construction allows the shoe to seek and shift 
into alignment with the launcher rail by rotation of the 
same about its pivot shaft 16. 

In operation, the launching shoe is held ?rmly in 
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launching position, as illustrated in \FIGURE 1, by the 
explosive bolt during handling of the missile and while it 
is rammed from the magazine to the launcher track. 
After the missile is properly positioned on the launcher 
rail, the explosive bolt may be ?red either just prior to 
launch or immediately thereafter. Upon launching of 
the missile air drag pressure will be exerted on the for 
ward surface of the launching shoe as indicated by the 
arrow F in FIGURE 4. This a-ir drag force causes the 
shoe to rotate in the direction of the arrows about the 
pivot shaft 16 and take the position shown in FIGURES 
3 and 5. The bottom surface 26 of the shoe ?ts snugly 
in the opening provided for the shoe and presents a 
smooth continuous surface which eliminates air drag, and 
such as encountered heretofore by the presently used 
shoes. 

It will be understood that changes and substitutions 
may be made to suit varying conditions in the use of the 
invention without departing from the spirit and scope 
thereof and as de?ned in the appended claims. 
What is claimed is: 
1. In a guided missile, a missile frame having an open 

ing in the outer surface thereof, a launching shoe ro 
tatably mounted Within said frame opening on an axis 
extending transversely of said missile, said launching shoe 
having a launcher rail portion extending above the outer 
surface of the missile so as to be acted upon by air drag 
pressure during launching of the missile, said launching 
shoe having a smooth shoe surface opposite said rail 
launcher portion conforming to the outer surface of the 
missile surrounding said opening so that upon rotation 
of said launching shoe after launching the shoe surface 
presents a non-air drag smooth surface, an explosive 
bolt attached to said launching shoe and extending out 
wardly therefrom, there being an opening in said missile 
frame for receiving said explosive bolt, said opening be 
ing slightly larger than said explosive bolt to provide 
limited pivotal movement of said launching shoe where 
by said launching shoe is self-aligned with the launcher 
rail for the missile. 

2. In a guided missile, a missile frame having an open 
ing in the outer surface thereof, a launching shoe rotatab 
ly mounted within said frame opening on an axis extend 
ing transversely of said missile, said launching shoe com 
prising a base having opposed sides with the axis of rota 
tion being between said opposed sides, a launcher rail 
portion on one of said sides and extending above the 
outer surface of the missile so as to be acted upon by air 
drag pressure during launching of the missile, the other 
of said sides having a smooth shoe surface conforming 
to the outer surface of the missile surrounding said frame 
opening so that upon rotation of said launching shoe 
after launching of the missile the shoe surface presents a 
non-air drag smooth surface substantially closing said 
frame opening. 
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3. ‘In a guided missile, a missile frame having an open 
ing in the outer surface thereof, a launching shoe rotat 
ably mounted within said frame opening on an axis ex 
tending transversely of said missile, said launching shoe 
comprising a base having opposed sides with the axis of 
rotation being between said opposed sides, said base fur 
ther havingopposed radial end surfaces interconnecting 
said sides and on both sides of said axis of rotation, said 
base being so shaped so as to be snugly received within 
said frame opening, a launcher rail portion on one of said 
sides and extending above the outer surface of the missile 
so as to be acted upon by air drag pressure during launch 
ing of the missile, the other of said sides having a smooth 
shoe surface conforming to the outer surface of the mis 
sile surrounding said frame opening so that upon rota 
tion of said launching shoe after launching of the missile 
the shoe surface presents a non-air drag smooth surface 
substantially closing said frame opening. 

4. In a guided missile, a missile frame having an 
opening in the outer surface thereof, a launching shoe 
rotatably mounted within said frame opening on an axis 
extending transversely of said missile, said launching shoe 
comprising a base having opposed sides with the axis of 
rotation being between said opposed sides, a launcher rail 
portion one one of said sides and extending above the 
outer surface of the missile so as to be acted upon by air 
drag pressure during launching of the missile, the other 
of said sides having a smooth shoe surface conforming 
to the outer surface of the missile surrounding said frame 
opening so that upon rotation of said launching shoe 
after launching of the missile the shoe surface presents a 
non-air drag smooth surface substantially closing said 
frame opening, and selectively detachable means inter 
connecting said launching shoe and said missile frame for 
limiting the pivotal movement of said launching shoe 
whereby said launching shoe is self aligned with the 
launcher rail or the missile. 
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