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¥ Claims,

1

This invention relates to aerial bombs, and
more particularly to an improved aerial bomb
cluster, .

One object of the invention is to provide an im-
bproved aerial bomb cluster having novel means for
maintaining the bombs in assembled relationship
and for releasing said bombs after the cluster has
fallen through the air g bredetermined distance.

Another object of the invention is to provide
an improved aerial bomb cluster having novel
means for dispersing the bombs in the cluster.

A further object of the invention is to provide
an improved aerial bomb cluster having novel
means for maintaining the bombs in the cluster
in alignment,

Another object of the invention is to provide
an improved bomb cluster which safely retains
a group of bombs in a compact cluster so long
as they are carried within and until shortly after
they are released from an aircraft, and which
thereafter automatically disperses the individual
bombs to permit them to fall as separate units.

Another object of the invention is to provide
a bomb cluster of the type referred to which is
easy to assemble, is safe and Dositive in operation,
and which weighs only slightly more than the
total weight of the bombs in the cluster.

These and other objects of the invention will
be obvious from the following specification and
the accompanying drawings, in which:

Fig. 1 is a side elevational view of the loaded
bomb cluster ready for hoisting into the aireraft ;

Fig. 2 is a rear end elevational view of the
cluster shown in Fig, 1;

Fig, 3 is a longitudinal sectional view of the
cluster frame assembly ;

Fig. 4 is a cross sectional view taken on line §—4
of Fig, 3;

Fig. 5 is 3 longitudinal sectional view of the
pistol assembly used with the bomb cluster;

Fig. 6 is a cross sectional view taken online 6—§
of Fig. 5;

Fig. 7 is a fragmentary plan view of the rear
end of the pistol assembly;

Fig. 8 is a rear elevational view of the pistol
assembly;

Fig. 9 is a detailed perspective view of the turn-
buckle assembly for adjusting tension on the band
of the cluster; and

Fig. 10 is a detailed cross sectional view taken
on line 10—i0 of Fig. 1 showing a cross sectional
view of the rear portion of the bistol assembly
and the means for holding the ends of the bands
engaged.

In the preferred embodiment- shown in - the
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drawings, the cluster contains three bombs,
although it is to be understood that greater or
smaller numbers of bombs may be used with the
cluster without departing from the spirit of the
invention.

In the drawings, three bombs of the conven-
tional type are indicated by the numeral 29 and
are provided with suitable nose fuzes 2{ and tail
fuzes 22 having arming vanes 23 and 24, respec-
tively. Suspension lugs 25a are attached to the
casing of each bomb. Suitable arming wires 24q
brevent premature rotation of vanes 24 as is con-
ventional practice,

The bombs are supported by a framework
denoted generally by the numeral 28. A pair of
flat inverted Y-shaped end frame members 28
and 28¢ are maintained in spaced relation by an
upper channel-shaped spacing member 3{ welded
to the upper ends of frame members 23 and 29q
and by a lower spacing rod 32 comprising a rod
which passes through the lower portions of the
frame members 29 and 28q approximately at the
point of intersection of the three arms of the Y.
Rod 32 extends forwardly beyond the frame mem-
ber 29 a short distance to support a forward arm-
ing vane detent 32 which comprises three radially
extending arms $8¢ mounted on g tube 230 so that
the arms extend into the paths of the forward
arming vanes 23 to prevent unwanted rotation of
the forward arming vanes 23 and subsequent ac-
cidental arming of the nose fuzes of the bombs
brior to dispersal of the bombs from the bombp
cluster. The vahes gre bositioned on rod 32 by
means of cotier pins passing through holes in tube
33b and matching holes in the forward end of
rod 32.

A pair of bomb aligning disks 35 are mounted
on the rod 32 between frame members 28 and 29q
to engage the bomb suspension lugs 25q¢ of each
of the bombs to insure against axial movement of
the bermbs while they are held in the cluster.

In order to provide means for hoisting and/or
suspending the cluster in an aireraft bomb bay, a
hoisting lug 88 is removably bolted to the chan-
nel-shaped spacing member 31 by screws passing
through holes 28¢ in member 3i midway between
the frame members 28 and 29a. For double sus-
pension, holes 89 are provided near the upper
ends of each of the frame members 29 and 29aq.

In order to facilitate the use of the new bomb
cluster with exterior bomb racks having sway
braces such as those shown in U. S. Patents
1,628,942 and 2,069,998, bearing surfaces consist-
ing of a pair of plates 48 and &1 are welded to
the forward surface of frame member 29 and
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to the rear surface of the frame member 29a, re-
spectively. Plates 40 and 41 extend a short dis-
tance transversely of spacer 31 and support a pair
of longitudinal bracing members 42 welded to the
two sway brace bearing members 48 and 41 on
either side of spacer 3i.

Three pivot brackets 8 are welded to the inner
surfaces of each of the frame members 29 and 25¢
adjacent to rod 32. Each bracket 58 pivotally
supports a dispersing arm §{. Coil springs 52 are
provided on each of the arms 5{ to urge the free
ends of the arms 51 outwardly away from the rod
32 50 as to throw the bombs 20 outwardly ab the
proper time, as will be discussed presently.
Transverse members 53 are welded to the free
ends of arms 51 and are curved to approximate
the outer contour of the bombs 26. Members §3
increase the area Over which the pressure from
arms 51 is applied to the bombs when the bombs
are dispersed.

As shown in Fig. 3, the arms 5{ are maintained
in their cocked positicns during assembly of the
bomb cluster by means of wires 58 which are
passed around the arms 5{. A loop is provided
at each end of the wires 34 so that the wires may
be maintained in place by passing the inner ends
of arming wires §5 through the two loops. The
wires 55 pass through frame members 28 and 22¢
so as to be easily accessible and are maintained in
place by means of resilient clips 56.

The bombs 28 are maintained in their clustered
relationship by means of a band $0 which actually
comprises two separate resilient metal sections.
The two band sections are joined at one end by
means of a turnbuckle arrangement shown in de-
tail in Fig. 9. Two band ends are provided with
rod shaped nuts 62 which have central threaded
openings into which are threaded the opposite
ends of a screw 63. Anut €41is fixed to the central
portion of the screw g2 and the portions of the
screw on either side of nut 64 are oppositely
threaded so that rotation of the screw 63 by
means of nut §4 brings the ends of the band sec-

tions together when turned in one direction and

moves them apart when turned in the other

direction.

The other two ends of the band sectors carry
band clamps §5 which are provided with mating
shouiders 67. The outer surface of the outer

clamp is concave at §6a while the inner surface &

of the inner clamp is flat at 66b for a purpose
which will be described presently. The clamps
66 are held together by means of a delay opening
pistol shown in detail in Fig. 5 which maintains

the mating shoulders 87 of the clamps in engage- -

ment.

The firing pistol as shown in detail in Figs. 5
through 8 comprises a U-shaped band aligning
bracket T80 having upstanding arms 11 and 12,
both of which contain & circular opening. A
firing pin housing 13 having an axial bore taper-
ing at its rear end to form opening 13a of dimin-
jshed diameter is mounted in the opening in arm
11 and is welded thereto. The forward end of
the member 13 is threaded for engagement with
the interior threads in the rear end of a forward
housing member 14. The forward portion of
member 14 is frusto-conical and has an axial bore
which communicates with the hollow rear portion
of the member by means of a smaller interiorly
threaded opening 15. A shoulder 16.in the inte-
rior of the rear portion of housing 74 defines the
limit of forward movement of a collar 78 which
is held against the shoulder by the forward end
of member 13 when it is serewed info the rear
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end of member 14. The collar 78 has an integral
forwardly extending portion 18q¢ of X-shaped
cross section which supports a pair of pivoted
arms 80 as shown in Fig. 6. The rear ends of the
arms 80 are hook shaped to engage a flange 81
on the forward end of a firing pin 82 which slides
in the bore of member 13. The firing pin com-
prises a shaft having a hollow axial bore 83 in
its forward end portion, a flange 84 at its rear
end, and a tapering striker member 85 extending
rearwardly from the flange 84 and adapted to
project through opening 13¢. A helical spring 87
surrounds the firing pin 32 and bears against the
flange 84 and the collar 18 to urge the firing pin
rearwardly. Flange 84 also serves to define the
1imit of rearward movement of the firing pin by
its contact with the tapering rear end of the bore
of housing 73.

The forward ends of the pivoted arms 80 are
maintained separated by a threaded arming vane
shaft 90 which engages the threaded portion 15
in the member T4 and extends rearwardly be-
tween the arms 80 into the bore 83 of the firing
pin 82. The rear end of the threaded shaft 99 is
of conical configuration and the forward end of
the shaft 99 is fixed to an arming vane 3i. By
maintaining the forward ends of the arms 80
separated, the shaft 36 retains the hook shaped
rear ends of the arms 80 in engagement with the
fiange 84 on the firing pin to hold the firing pin
in its cocked position against the tension of spring
87. Anarming wire 82 extends through the arm-
ing vane hub 91a to prevent premature rotation
of the vane. This arming wire is withdrawn with
arming wires 24¢ when the bombp cluster is re-
leased from the aircraft.

A tubular latch member 108 extends through
the opening in arm T2 of the pistol into engage-
ment with an annular channel 101 in the rear
end of housing 73. A flange 162 on the rear end
of the latch 108 defines the limit of forward
movement of the latch. The rear end of latch
{00 is interiorly threaded at 103 to receive a bolt
{64 which is locked against rotation relative to
the latch by means of a cotter pin {85 which
engages slots 105¢ in the rear end of the latch.
The lateh is maintained in its retaining position
as shown in Fig. 5 by means of cotter pins (08
(Fig. 1) which extend through openings in flange
102 arm 12 as shown in Fig. 7.

The pistol shown in Fig. 5 holds the ends of
the band: sections together by the means shown
in detail in Fig. 10. The two engaging clamps
§6 attached to the ends of the band sections are
placed adjacent each other with the shoulders 617
in engagement and are then positioned against
the bottom of hracket T0 with the curved surface
§6a facing outwardly. The latch 106 is then slid
into place through the opening in arm 12 of the
aligning member 10: and cotter pins 168 are in-
serted to hold the detent member. {00 in its
retaining position. The latch fits tightly into
convex surface 66a of the outer clamp to hold it
against slipping out of the bracket 1¢. With the
polt member {04 removed, a blank cartridge 106
may be inserted base first into the central open-
ing in the latch (00 after which the bolt 104 is
screwed into place to hold the cartridge 186 with
its base end against the member 73. The cotter
pin 105 is then inserted to prevent the bolt 104
from unscrewing and the pistol is ready for use.

in operation, as the cluster falls through the
air after the arming wire 92 hag been removed
from the arming vane by release of the cluster
from the aireraft, the arming vane 91 and shaft
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80 are rotated by the air stream tTesulting in for-
ward movement of the shaft 98 out of the pistol
due to its threaded engagement with the reduced
portion 7§ of the interior bore of forward hous-
ing 14, ha
to position the conical rear end porticn of the
shaft 98 between the two forward ends of the
bivoted arms 86, the hook shaped rear ends of
the arms 8¢ are no longer held in their bosition
of engagement with the flange 81 on the forward
end of firing pin §2, whereupon the firing pin is
released for movement under the influence of
coil spring 81 into firing engagement with the
blank cartridge 186. Detonation of the cartridge
166 forces the bolt 184 rearwardly, and because
of the threaded engagement of the bolt {04 with
the latch 188, the foree is also exerted on the
lateh. The force of the explosion is sufficient to
overcome the cotter ping (88 so that the entire

latch is blown rearwardly out of the aligning”

bracket 70. 'When thig occurs, the two members
66 are no longer held in engagement, the resilient
band 68 flies oben, -and springs 52 opsrate the
pivoted arms §i to throw the bombs outwardly
away from the frame member 28.

The bomb cluster is assembled in the following
manner. The frame 28 is placed on the deck in
upright position as shown in Fig. 3 with the bomb
dispersing arms 5{ maintained in proximity with
the rod 32 by means of wires 54 and 85. . With the
frame in this position, bombs are placed in the
two upper positions with their lugs 25¢ projsct-
ing between disks 35 and are. temporarily secured
in place by means of a, length of wire (not.shown).
The band 608 with the turnbuckle arrangement
extended to approximately full length is then
placed on the deck with its outer surface down
and a third bomb is placed on the band approxi-~
mately 12’ from either end of the band with the
single suspension lug 25¢ of the bomb up. The
frame with the two bombs temporarily . secured
to it is then lifted into place on the single bomb
on the deck and the band 83 is wrapped around
the loaded frame, the band clamps §8 are engaged
and the pistol assembly is slipped over the clamps
with the arming vane 61 forward. The latch 180
is then slipped into place on the pistol and is
secured by insertion of the cotter pins {88,  The
band is then tightened by rotation of nut §4 in
the turnbuckle until the bombs are held securely
in the frame, after which the wire which tem-
porarily held the two upper bombs in place is
removed. Wires 85 are then removed to release
wires 54 and permit arms 5{ and 53 to move out-
wardly against the bombs in the cluster. The
fuze arming vane detent 33 is then installed on
the forward end of rod 32 with tubular portion
33b pointing rearwardly and is locked in place
by means of cotter pins. It should be noted that
the vane detent 33 may be placed on the rod 32
backwardly, that is, with the vanes 33a, adjacent
the forward surface of frame member 29 and
tubular portion 33p pointing forward when
smaller bombs are used in the cluster. Arming
wire 92 is then passed through the hub 8iq of
vanes 81 and the conventional resilient ¢lip is
placed on the free end of the wire to prevent it
from accidentally slipping out of the hub. Arm-
ing wires 24a are also positioned in the arming
vanes 24 and are held against accidental displace-
ment by means of resilient clips 24p.

The cluster is next hoisted into the place of
suspension from the aircraft. When a single
Suspension means is used, the cluster is hoisted
by means of openings 3§ in the upper ends of

When the cluster has fallen far enough -
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-frame members 29 and 29a and is suspended by

means “of lug’ 38. When dauble suspension
means-are utilized, the single suspension lug 38

- is removed and the cluster is hoisted to the bomb
‘rack by inserting a hoisting pin or boli (not
-shown) ' through the forward hole of the two

screw holes 38a¢ in the spacer member 3f. The

-cluster is then suspended by means of the two
“openings 39 which engage the bomb rack. If
10

sway braces are used with the homb suspension
means in the case of exterior racks, the sway
brace means are tightened against the members

“48, 81 and/or 43,

After installing the cluster on the bomb rack,
the bolt {84 of the pistol is unscrewed and a
caliber .45 blank cartridge is inserted in the in-
terior of the latch 188 with its base forward. The
holt 184 is then screwed into place and cotter pin

405 inserted to insure against accidental un-

screwing of bolt {84
When the cluster is released from the aircraft

‘ the arming wires 92 and 24a are retained with'

25.

30

the aircraft so that the cluster falls without
them. After the arming vane 9¢ of the pistol
has rotated the required number of turns, the
firing pin 82 is released as explained above and
cartridge 166 is fired to drive the latch 189 rear-
wardly out of the aligning bracket 78. The re-

-siliency of the band §0 then disengages the band

clamps and since the bombs are then no longer
Positively held on the frame 28, the springs 52

_actuate arms 51 to throw the bompb 20 outward-

40

Iy awdy from the frame 28.

" “When'it is desiréd to use bombs of a smaller
- diameter with the cluster, adapters (not shown)

may be fastened to the ends of the two lower
arms of the frame members to decrease the
radius of curvature of the frame members where
the bombs are positioned,

The bomb cluster described constitutes an
efficient method of dispersing g, plurality of
bombs suspended: from a. single bomb rack and
adds a minimum of weight to the total weight of
the bombs carried. The cluster is easy to load,
requires a minimum of maintenanee, and is safe
and efficient in its operation,

The above  described embodiment of the in-
vention is a preferreg embodiment thereof, and
1t is to be understood that the invention is sus-
ceptible to other embodiments withous depart-
ing from the spirit’ of the invention as defined
in the appended claims,

The-invention herein described may be manu-

v factured and used by or for the CGovernment

60

70

76

of the United States of America for governmen-
tal purposes without the payment of any royalties
thereon or therefor,

We claim:

1..In a multiple bomb cluster, a frame adapted
to position a plurality of bombs in parallel cluster
formation, a band adapted to encircle said bombs
having interlocking ends and serving to secure
against dispersal of bombs in said cluster, means
carried by said band for releasing said bombs,
comprising an aligning member for receiving said
interlocking band ends, a latch member car-
ried by said aligning member and normally
locked thereto, said latch member cooperable
with said aligning member normally to maintain
said band ends in interlocking eéngagement, and
means secured to said aligning member for ex-
blosively unlocking said latch member from said
alignment member, whereby said band ends are
free to disengage to release said bombs for dis-
bersal,
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5. In g multiple bomb cluster, 2 frame adapted
4o position a plurality of bombs in parallel cluster
formation, a band adapted to encircle said bombs
having interlocking ends and serving to secure
against dispersal of pombs in said cluster, means
carried by said band for releasing said bombs,
comprising an aligning member for receiving
said interlocking band ends, .a detent member
carried by said aligning member and normally
locked thereto, said detent cooperable with -said
alighing member normally to maintain said band
ends in interlocking engagement, explosive means
within said detent member for explosively re-
moving said detent member from its locked po-
sition, and air motion responsive means secured
to said aliening member for detonating said ex-
plosive, whereby said pand ends are free to -dis-
engage to release said bombs for dispersal.

3. Ina multiple homb cluster, a frame adapted
to position a plurality of bombs in-parallel cluster
formation, a band adapted to -encircle .said bombs
having interlocking ends and serving to secure
against dispersal of hombs in said cluster, means
carried by said band for releasing said bombs,
comprising an aligning member positioned at
the point of engagement of said band ends, a
tubular detent member carried by said -align-
ing member and removably -connected thereto,
said detent being positioned for cooperation with
said aligning member normally to maintain said
band ends in interlocking engagement, an exX-
plosive charge within said detent member for
explosively disconnecting said detent from said
aligning member thereby removing said -detent
member from its detent position, means for re-
moving and replacing said explosive charge
through one end of said detent member, and
air motion responsive means fixed to said align-
ing member and operable to detonate said -ex-
plosive, whereby said band .ends are free fo dis-
engage to permit dispersal of said bombs.

4. In a cluster of elengate bombs having a
suspension lug secured to the exterior of -each
bomb and a frame member for positioning the
bombs in the cluster with their longitudinal axes
radially offset from the longitudinal axis of said
frame member, means for securing against axial
movement of the bombs relative to the frame
member, comprising a tod carried by .and co-
axial with the frame member, and a pair of
spaced angularly faced detent disks mounted :on
said rod and so positioned that said angular
faces engage said bomb suspensien lugsto facili-
tate positioning of the bombs in the frame and
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to prevent unwanted axial movement of said
bombs.

5. A multiple bomb cluster release mechanism
normally serving 4o seeure the bombs against dis-
persal comprising; a pomb cluster encircling
band, overlapping interlocking ends on said band,
an aligning member for receiving said band ends,
a removable lateh secured to said aligning men-
ber and normally retaining said ends in over-
lapping interlocking position ‘within said align-
ing member, explosive latch removing means se-
cured o said aligning member, and means Oper-
ated by fight -of the pomb -cluster through the
air to explode said latch removing means and re-
‘move said lateh thereby freeing the band ends
from ‘the aligning member to permit their dis-
engagement from-interlocking engagement where-
by the bombs are released for dispersal.

6. In a multiple bomb cluster a release mech-
anism means to secure the bombs against dis-
persal comprising; a pand normally encircling
the bombs, everlapping interlocking ends on said
hand, clamping means normally retaining said
ends in overlapping interlocking engagement,
means responsive i the flight of the bomb cluster
¢hrough the air for disengaging said clamping
‘means whereby said pand ends are released there-
‘by freeingthe bombs for dispersal.

7. In 2 multiple bamb cluster a release mech-
.anism serving to :secure against dispersal of the
bombs comprising; an ‘air motion actuatable pis-
t0l, .2 removable cantridge receiving chamber for
said pistol, a band normally encircling the borabs,
overlapping interlocking ends -on said band, an
alignment ‘member secured to said pistol, said
glignment member and said chamber forming a

clamp to nermally retain said bend ends in over-

lapping interlocking .engagement therebetween,
said clamp being released by operation of said
‘pistol -‘whereby saidband ends are released to free
t+he bombs.
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