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

The present invention relates to a folding fin assembly
for an aerial missile and more particularly to means for
effecting in-flight erection of the fins in a positive and re-
liable manner.

Folded fin assemblies have been employed on various
types of aerial missiles in the interests of space limitations
during storage in a magazine and carriage on an aircraft.
Such assemblies have relied upon aerodynamic forces or
used spring-loaded devices to effect erection after launch-
ing from the aircraft and have the disadvantage that the
fins do not always unfold 'simultaneously with the result
that the flight of the missile is unstable.

It is therefore a purpose and object of this invention to
provide a folding fin assembly having spatial and other
advantageous features while in storage or attached to the
aircraft, yet also possessing aerodynamically advantageous
features of large caliber stabilizing fins upon launching
of the missile.

Another object is-the provision of means for unfolding
the fins in a rapid, positive and reliable manner.

A further object is to provide a folding fin assembly
which is simple in construction, economical to manufac-
ture and is reliable in its manner of operation.

Other objects, advantages and novel features of the in-
vention will become apparent from the following detailed
description of the invention when considered in conjunc-
tio with the accompanying drawings wherein:

FIG. 1 is a vertical elevation of the folding fin assembly
of this invention, with parts broken away to illustrate
certain structural details;

FIG. 2 is an end elevation of the assembly looking in
the direction of the arrow 2, FIG. 1; and

FIG. 3 is a view similar to FIG. 1 but showing the fins
in erect or unfolded position.

Referring now to the drawings, there is shown in FIG.
1 a folding fin assembly 10 attached to the aft end of a
missile body 12, shown only in part. The assembly 10
comprises an attaching band 14 and an aft plate 16 inter-
connected by a plurality of fin housings 18.

Each housing 18 comprises a pair of elongated, gen-
erally triangular mounting plates 20 disposed spaced-
apart and generally parallel to the longitudinal axis of
the assembly and suitably secured at their fore and aft
ends to band 14 and plate 16, as by welding or the like.
Each pair of plates 20 has secured thereto at its forward
portions a fairing plate 22.

Plate 16 is disposed substantially perpendicular to the
longitudinal axis of the assembly and is provided with ex-
tensions or tabs 24, there being one such tab for each
housing 18 into which the tab extends, for a reason here-
inafter appearing, and which is secured to the rear ends
of plates 20 thereof. Adjacent to plate 16, each housing
18 has a pivot pin 26 upon which is pivotally mounted a
cam block 28. Each cam block is formed with a curved
cam surface 38 and a shoulder 32 and carries a fin blade
34, the shoulder 32 engaging with the outer end 35 of the
tab 24 associated therewith when the cam block has pivoted
and the fin blade has been unfolded to erect position; see
FIG. 3. Fins 34 may be retained in folded position by
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means of shear-pins 36, force-fitted into holes 37 in cam
blocks Z8.

The means for erecting the fin blades comprises an ex-
pandable chamber 38 including a pair of telescoping cup-
like members 40 and 42, member 40 being suitably se-
cured to aft plate 16 centrally thereof and extending
forwardly, member 42 closing off the open end of mem-
ber 4@ and carrying a conventional gas generating pyro-
technic device 44 such as a cartridge or the like. Sld-
ably mounted on member 42 is a sleeve 46 forming part
of a pusher assembly comprising pusher arms 48 rigidly
secured to the sleeve, member 42 being formed with a
lip 50 for engaging sleeve 46 and moving the same. Each
arm 48 is formed with a pusher element or finger 52
having a facing 54. The number of arms 48 is the same
as the number of housings 18 with a pusher finger dis-
posed adjacent the curved surface 30 of each cam block
28 when the fin blade associated therewith is in its folded
position; FIG. 1.

For aerodynamic reasons, it is desirable to close the
open spaces between housings 18 with sections 56 of
metallic skin or the like secured to the attaching band
14, the aft plate 16 and plates 20 by screws 58 of the
like, plates 20 being provided at their inner edges with
narrow strips 60 extending laterally sufficiently to form
supporting ledges for the adjacent edges of sections 56;
FIG. 2.

Attaching band 14 may be secured to the missile body
12 by any suitable means. Such means may take the
form, if desired, of a plurality of pairs of circumferen-
tially spaced projections 62 on the inner periphery of the
band 14, each pair of projections 62 being adapted to
receive therebetween one of a plurality of circumferen-
tially-spaced projections 64 on the body 12. In attach-
ment, the fin assembly is slipped over the rear end of
body 12 so that projections 64 are disposed in the cir-
cumferential spaces between pairs of projections 62 after
which the assembly is rotated slightly to have the pairs
of projections 62 receive the projections 64 and then
locked in place.

In operation, the missile is launched and as it falls
away from. the aircraft the pyrotechnic device 44 is ac-
tivated, the gas generated expanding chamber 38 and im-
parting movement to member 42, sleeve 46 and arms 48.
Facings 54 on fingers 52 engage curved surfaces 30 of
the cam blocks 28 and swing the blocks and fin blades
34 attached thereto to the unfolded or erect position.
Facing 54 on each finger 52 is of a relatively hard mate-
rial, for example, steel, while the material of each block
28 is relatively softer, for example, aluminum, and the
structural dimensions are so chosen that in the unfolded
position the facings wedge and dig into the respective
cam blocks, thus locking the fin blades in erect position
and arresting movement of the pusher assembly and mem-
ber 42. The energy imparted to member 42 may be
predetermined by selection of a pyrotechnic device 44
having an energy output of desired proportions and ad-
justed by the location of perforations 66 in member 40
which vent the gas in chamber 38 to the atmosphere as
they are uncovered by movement of member 42.

There has thus been provided a folding fin assembly in
which the fins are erected simultaneously in a rapid, posi-
tive and reliable manner.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described.

What is claimed is:

1. An unitary folding fin assembly comprising:

a circular plate;

a plurality of radially extending tabs on said plate ar-
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ranged equi-angularly around the periphery thereof;

a plurality of fin housings, each comprising a pair of
parallel mounting plates having rear ends disposed
on either side of one of said tabs and secured thereto;

an attaching band disposed generally parallel to said
circular plate and secured to the front portions of
said mounting plates;

a plurality of pivot pins, one per fin housing supported
in the mounting plates thereof adjacent the associated
tab;

a plurality of cam blocks, one per pivot pin and sup-
ported thereon for swinging from a folded position
to an erect position in which swinging is limited by
engagement of the block with the end of the asso-
ciated tab;

a plurality of fins, one per cam block and secured
thereto for swinging therewith from folded to erect
position; and

means engaging said cam blocks for swinging the same
and the fins to erect position.

2. The fin assembly of claim 1, wherein said means

comprises:

an unitary pusher structure disposed between said fin
housings and having a plurality of pusher fingers,
one per cam block and engageable therewith for
swinging the same upon movement of the structure;

an expandable chamber supported on said circular plate
and having a movable part carrying said pusher sup-
port structure; and

gas generating means in said chamber for expanding
the same and imparting movement to said movable
part.

3. The fin assembly of claim 2, wherein:

each said pusher finger is provided with a facing of
a material harder than the material of the associated
cam block and is dimensioned so that each facing
digs into its associated cam block after said block
has been swung to erect position for locking the
blocks and fins in erect position.

4. A folding fin assembly for an aerial body compris-

ing:

an attachment means adapted to receive one end of
said body;

a plurality of fin housings secured to said attachment
means and extending rearwardly therefrom;

transverse means secured to said housings at the rear
ends thereof;

each housing pivotally mounting a cam block, respec-
tively;

each cam block carrying a fin disposed wholly within
its respective housing when said fin is in folded posi-
tion;

an expandable chamber mounted centrally of said
transverse means and having a forwardly movable
part;

a structure carried by said part and movable thereby;

a plurality of pusher elements rigid with said struc-
ture, there being one element per cam block and en-
gageable therewith for swinging the same and the
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fin carried thereby from unfolded to erect position;
and

pyrotechnic means in said chamber for expanding said
chamber and moving said part and structure for
swinging said cam blocks and associated fins to erect
position.

5. The fin assembly of claim 4, wherein:

each of said pusher elements is of a material that is
harder than the material of the cam block associated
therewith.

6. In combination with an elongated aerial body hav-

ing a longitudinal axis, a folding fin assembly compris-
ing:

an attaching band attached to the rear end of said
body;

a circular support plate disposed rearwardly of said
band with said longitudinal axis passing through the
center thereof perpendicular thereto;

a plurality of fin housings arranged around said band
and plate, each housing including a pair of mounting
plates rigidly secured at their front and rear ends
to said band and support plate, respectively;

a plurality of pivot pins, one per housing and supported
in the mounting plates thereof adjacent said support
plate;

a plurality of fin members, one per housing and pivot-
ally mounted on the pivot pin thereof for swinging
from a folded position with the fin member disposed
wholly within the housing to an erect position with
a major portion of the fin member outside the hous-
ng;

a plurality of rigidly interconnected radially-etxending
arms mounted on said support plate for axial move-
ment forwardly thereof; )

the number of arms being equal to the number of fin
members and associated therewith so that the radial
end of each arm is engageable with its associated
fin member for swinging the same to erect position
in response to forward movement of said arms; and

means for imparting forward movement to said arms.
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